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 Session 1
Microbiology 
  

The silver nanoparticles we produced demonstrated strong affin-
ity for both synthetic gelatin (partially hydrolysed collagen) and 
hydroxyapatite, avidly binding to natural tooth surfaces, as deter-
mined by scanning electron microscopy.

  Awarded the 2011 Partnering for Innovation (PFI) grant from 
the University of Otago, New Zealand, and the 2011 Otago Inno-
vation Limited (OIL) Proof of Concept Grant, New Zealand.
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 Carolacton Incorporated into Dental Composite 

Materials Inhibits Biofilm Growth of  Streptococcus 

mutans  

 C. Apel  a,   * , A. Barg  b , A. Rheinberg  c , G. Conrads  c , I. Wagner-Döbler  d  

 capel   @   ukaachen.de
 a Department for Conservative Dentistry, Periodontology and 
Preventive Dentistry, RWTH Aachen University, Aachen,  b VOCO 
GmbH, Cuxhaven,  c Department for Conservative Dentistry, 
Division of Oral Microbiology and Immunology, Periodontology 
and Preventive Dentistry, RWTH Aachen University, Aachen, 
and  d Helmholtz Centre for Infection Research, Braunschweig, 
Germany 

 Caries adjacent to restorations is one of the main causes for 
restoration replacement. The presence of antibacterials in dental 
filling materials would potentially be able to affect the initiation 
and progression of secondary caries. This study investigated the 
antibacterial effect of experimental composite materials contain-
ing 25 μg/ml carolacton, a biofilm-inhibiting biomolecule. Biofilm 
formation was induced by culturing  Streptococcus mutans  UA159 
onto material surfaces. The biofilm inhibition was monitored 
by counting colony forming units (CFU), viability staining (Life/

 1 

 Enhanced Antimicrobial Activity of Silver 

Nanoparticle Micelle Structures over Traditional 

Ionic Silver Diamine Fluoride Formulations 

 D. Schwass  a,   * , C. Meledandri  b  

 donald.schwass   @   otago.ac.nz
 a Department of Oral Rehabilitation, Faculty of Dentistry, 
University of Otago, and  b MacDiarmid Institute for Advanced 
Materials and Nanotechnology and Department of Chemistry, 
University of Otago, Dunedin, New Zealand 

 Silver nanoparticles are well known for their unique optical and 
antimicrobial properties but are inherently unstable in suspension, 
aggregating rapidly, reducing their effectiveness. Micelle struc-
tures offer a convenient way to stabilise small silver nanoparticles 
(<10 nm), thus retaining optimal potential prior to application. 
Micelle-stabilised silver nanoparticles synthesised under optimal 
reagent conditions in aqueous suspension, offer vastly enhanced 
antimicrobial activity based on equivalent silver mass content, re-
maining colourless after application on teeth. Surfactants selected 
for creating the supporting micelle structures can generate an 
overall surface charge, allowing transportation of theses structures 
in an electric field to assist delivery deep into tooth structure. Silver 
diamine fluoride is an effective antimicrobial agent for treating 
dental caries but causes significant black discolouration of teeth, 
unless followed up by application of potassium iodide resulting in 
a white precipitate forming. The effectiveness of silver diamine 
fluoride and various forms of micelle-stabilised silver nanoparti-
cles against a range of Gram-positive and Gram-negative bacteria 
found in the oral environment was tested in vitro. Monoculture 
lawns of bacteria were grown on TSB agar plates at 37   °   C for 24 h, 
exposed to 30 μl of colloidal silver nanoparticles at various concen-
trations (1.0–65 μg/ml). Zones of inhibition were measured using 
the agar well diffusion assay method. Minimum inhibitory con-
centrations were determined by exposing TSB broth cultures to 
silver, incubating for 24 h, and sub-culturing onto TSB plates. Sil-
ver nanoparticles were capable of effectively inhibiting bacterial 
growth at over 8,000 times lower silver concentrations (as low as 
30 μg/ml) than a commercial silver diamine fluoride preparation. * Presenting authors.

 www.karger.com/cre 

 © 2013 S. Karger AG, Basel
0008–6568/13/0475–0433$38.00/0 

Th is is an Open Access article licensed under the terms 
of the Creative Commons Attribution-NonCommercial-
NoDerivs 3.0 License (www.karger.com/OA-license), appli-
cable to the online version of the article only. Distribution 
for non-commercial purposes only.
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Dead), and real-time quantitative PCR. All tested materials con-
taining carolacton showed a strong biofilm inhibiting effect. Mean 
CFU per ml biofilm were for composite without antibacterials 
(negative control) 7.42 × 10 6 , for composite containing CHX 4.22 
× 10 6 , for triclosan 6.59 × 10 6  (positive controls, both antibacterials 
at a concentration of 0.02%), and for composite containing 0.002% 
carolacton 1.13 × 10 5 . The calculated biofilm inhibition for caro-
lacton was therefore 98% (about two log values). In contrast, filling 
materials containing CHX and triclosan just reached an inhibition 
of 43 and 11%, respectively, although a 100-fold higher concentra-
tion was used. Life/Dead staining and qPCR confirmed the biofilm 
inhibition for composite containing carolacton (64 and 94% re-
spectively), whereas the additives CHX and triclosan again showed 
only an insignificant effect. Carolacton incorporated into dental 
filling material has a strong biofilm-inhibiting effect and is there-
fore potentially able to prevent secondary caries formation in clin-
ical outcome.

  This study was supported by the BMBF grant ‘Medical Systems 
Biology-MedSys’ (FK 0315411A).

  3 

 In situ ex vivo Oral Biofilms Analyzed by Different 

Viability Assays 

 P.N. Tawakoli * , B. Sauer, K. Becker, T. Attin, W. Buchalla 

 nina.tawakoli   @   zzm.uzh.ch
Department of Preventive Dentistry, Periodontology and 
Cariology, University of Zurich, Zurich, Switzerland 

  Aim:  Analysis of oral biofilms is often conducted with respect 
to bacterial quantification or visualization using fluorescence-
based, two-color viability assays. Oral biofilm models have to be 
simple to produce and should closely resemble the oral in vivo 
situation. The aim of this study was the development and viability 
analysis of a simple in situ initiated ex vivo matured biofilm.  Ex-

perimental Approach:  Initial bacterial colonization was per-
formed in situ for 8 h on bovine enamel specimens (n = 36) at-
tached to oral splints of two volunteers in three cycles. The initial 
oral biofilms were transferred into artificial saliva enriched with 
0.5% sucrose and raised in vitro for another 5 days. Colony form-
ing units (cfu) grown at aerobic and anaerobic conditions were 
counted (n = 6). Bacteria in the biofilms were visualized using clsm 
(confocal laser scanning microscopy) following fluorescence-
based live/dead assays (BacLight viability assay and fluorescein-
diacetate/propidium-iodide [FDA/PI] staining; n = 14). Metabolic 
activity was analyzed by fluorimetry in resazurin solution (n = 6). 
Negative controls were carried out without incubation in situ (n = 
4) and by rinsing with 0.2% chlorhexidine (CHX) for t1 = 5 min 
and t2 = 10 min for each live/dead assay (n = 6).  Main Results:  Vi-
sualization showed a higher number of avital than vital bacteria. 
Following CHX treatment BacLight revealed both viable and avital 
bacteria, while FDA/PI-staining showed avital bacteria only. 
Quantification with cfu resulted in 2.8 ± 2.7 × 10 7  cfu/ml for aero-
bic and 2.6 ± 3.1 × 10 7  cfu/ml for anaerobic conditions. Resazurin 
metabolism revealed a linear time correlation for bacterial suspen-
sions of quantities between 10 6  to 10 7  per well (r = 0.999). Undis-
turbed biofilms always showed metabolic activity using resazurin 

assay. Biofilms formed reliably on all specimens, but with inter- 
and intraindividual differences. Matured biofilms were sensitive to 
antibacterial treatment. FDA/PI assay seems to be more specific 
with respect to live/dead differentiation after antibacterial treat-
ment than BacLight.

  4 

 A Tri-Species Biofilm Model to Evaluate Cariogenic 

Potential of Dietary Products 

 M. Bertolini  a,   * , M. Zura  a, b , Y. Cavalcanti  a , W.J. Silva  a ,
J.N. Botelho  a , A.P. Ricomini  a , L.M.A. Tenuta  a , A.A. Del Bel Cury  a ,
J.A. Cury  a  

 jcury   @   fop.unicamp.br
 a Piracicaba Dental School, UNICAMP, Piracicaba, Brazil;
 b Faculty of Dentistry, University of Talca, Talca, Chile 

 The cariogenic potential of dietary carbohydrates can be evalu-
ated using biofilm models and a  S. mutans  biofilm has been used 
to evaluate the cariogenic potential of lactose, but to evaluate the 
cariogenicity of starchy products a more complex biofilm should 
be developed. Thus, the aim of this study was to develop a biofilm 
model composed of  A. naeslundii  (ATCC12104),  S. gordonii  
(ATCC35105) and  S. mutans  (UA159), bacteria that respectively 
metabolize starch, express amylase-binding protein and use 
starchy hydrolysates. At present, data of this biofilm grown under 
sucrose exposure are shown. Biofilms of each species and of the 
three species were formed on saliva-coated bovine enamel slabs in 
ultrafiltered tryptone-yeast extract broth at 37   °   C, 10% CO 2 , during 
4 days. Eight times a day, the biofilms were exposed to 10% sucrose. 
The pH of the media (indicator of biofilm acidogenicity) was de-
termined 2×/day. At 5th day the biofilms were collected for:
(a) biofilm biomass determination (bacterial viability, wet weight), 
(b) extracellular soluble and insoluble polysaccharide concentra-
tion, (c) intracellular polysaccharide concentration. On the dental 
blocks were measured the percentage of change in surface micro-
hardness (%SMC). Also, the structure of the biofilms formed was 
evaluated by SEM and confocal laser microscopy.  S. mutans  bio-
film was the most acidogenic (pH 82 h : 4.41 ± 0.10; n = 3), presented 
greater concentration of insoluble extracellular polysaccharide 
(15.8 ± 6.1; n = 3) and provoked higher enamel %SMC (45.3 ± 4.8; 
n = 3) than the other mono-species biofilms. The three species 
grew up together in the biofilm formed, which showed unique 
properties if compared with the mono-species biofilms. The find-
ings show that it is possible to grow a complex biofilm formed by 
 A. naeslundii ,  S. gordonii  and  S. mutans , which may be a more ap-
propriate method to evaluate the cariogenic potential of starchy 
products.

  The study was funded by CNPq Proc. 475178/2011-4 and 
305310/2011-9.
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  5 

 Effect of Starch Hydrolysates on Enamel and Dentine 

Demineralization 

 C.P.M. Tabchoury * , K.E. Cook, A.A. Del Bel Cury, A. Ratti, W.J. Silva, 
J.A. Cury 

 cinthia   @   fop.unicamp.br
Piracicaba Dental School, University of Campinas, Piracicaba, 
Brazil 

 Byproducts of starch hydrolysis of different dextrose equiva-
lents (DE), which is a measure of their reducing power, have been 
widely employed by food industry. With regard to acidogenicity, 
starch hydrolysates are able to lead to a substantial drop in biofilm 
pH, suggesting a cariogenic potential. Thus, the present in situ 
study aimed to evaluate the effect of starch hydrolysates with dif-
ferent DEs on enamel and dentin demineralization. A crossover, 
split-mouth with regard to treatments and blind in situ study was 
conducted in 3 phases of 14 days each, during which 14 adult vol-
unteers wore palatal appliances containing slabs of bovine enamel 
and dentine, with pre-determined surface hardness (SH). The 
slabs were extra-orally subjected 8 times a day to six groups of 
treatment: T1: purified water (negative control), T2: 2% starch, T3: 
10% sucrose, T4: 10% starch hydrolysate DE 5, T5: 10% starch hy-
drolysate DE 20, and T6: 10% starch hydrolysate DE 40. On the 
15th day, the slabs were collected, SH was determined again and 
its percentage of loss (%SHL) was calculated. The data for enamel 
and dentine slabs were independently analyzed. All data were ana-
lyzed by ANOVA followed by Tukey’s test, with the volunteers 
considered as statistical blocks. The %SHL (mean ± SD) for groups 
T1 to T6 were respectively: enamel: –1.1 ± 4.9 a ; 6.1 ± 11.9 ab ; 43.7 ± 
16.1 c ; 8.3 ± 7.8 ab ; 13.4 ± 8.7 bd ; 26.6 ± 20.1 d ; dentine: –2.9 ± 6.7 a ; 20.1 
± 15.4 b ; 63.9 ± 14.4 c ; 22.3 ± 18.8 b ; 41.9 ± 14.3 d ; 48.9 ± 14.5 cd . Dis-
tinct letters show statistically significant differences among the 
treatments. In enamel, a significantly higher %SHL was found for 
starch hydrolysate DE 40 group when compared to negative con-
trol and starch groups (p < 0.05), but statistically lower than su-
crose (p < 0.05). In dentine, %SHL was higher in starch hydroly-
sates DE 20 and 40 groups when compared to water and starch 
groups (p < 0.05). In conclusion, the results suggest that the starch 
hydrolysates are capable of inducing enamel and dentine demin-
eralization, which may depend on their dextrose equivalent.

  This study was supported by FAPESP process number 
2009/13149-7.

  6 

 Free Fatty Acids Modulate Sucrose Cariogenicity on 

the Oral Biofilm Formed on Enamel in situ 

 R.A. Giacaman * , R. Valenzuela-Ramos, C. Muñoz-Sandoval 

 giacaman   @   utalca.cl
Cariology Unit, Department of Oral Rehabilitation, University of 
Talca, Talca, Chile 

 We previously showed that free fatty acids decrease cariogenic-
ity of sucrose in a caries/biofilm in vitro model. The aim was to test 
whether sucrose effect on enamel is hampered when free fatty acids 

are exposed to the oral biofilm following a cariogenic challenge in 
situ. Eleven volunteers wore palatal appliances containing tripli-
cate bovine enamel slabs at each side. The experiment had two 
phases of 15 days each, using a split-mouth, crossing-over and 
double-blind design. Volunteers dripped 20% sucrose to the slabs 
8×/day for 5 min. After four out of eight sucrose exposures, slabs 
were immediately treated for five additional min with either sus-
pension of free 18-carbon monounsaturated, polyunsaturated or 
saturated fatty acids (10 m M ); oleic, linoleic or stearic acid, respec-
tively. A fourth triplicate was dripped with 20% sucrose as caries-
positive control. Biofilms were recovered to analyze biomass,  S. 
mutans ,  Lactobacillus ,  S. sanguinis , total streptococci and intra- 
and extracellular polysaccharide formation. Enamel demineraliza-
tion was estimated by percentage of surface microhardness loss 
(%SHL). Biofilms exposed to oleic and linoleic acids showed sig-
nificantly lower biomass than the positive control. Linoleic acid 
exposure decreased  S. mutans  counts, but not the other bacteria 
(p < 0.05). Although all free fatty acids tested reduced insoluble 
extracellular polysaccharide formation by the oral biofilm (p < 
0.05), only linoleic acid showed less soluble extracellular and intra-
cellular polysaccharides (p < 0.05). Slabs exposed to 20% sucrose 
followed by fatty acids had significantly lower demineralization 
than those exposed to sucrose (52.8 ± 5.6). Linoleic acid exposure 
showed the lowest %SHL values (35.1 ± 6.7), followed by oleic 
(38.6 ± 4.1) and stearic acids (42.3 ± 4.1) (p < 0.05). In conclusion, 
free fatty acids, particularly polyunsaturated linoleic acid, exposed 
after sucrose appear to reduce caries formation in enamel, affect-
ing cariogenicity of the oral biofilm.

  The study was funded by FONDECYT Grant #11100005 to 
R.A.G.

  7 

 Dental and Periodontal Phenotype in Sclerostin 

Knockout Mice 

 U. Kuchler  a–c , U.Y. Schwarze  a, b, d , T. Dosak  a, b, d , P. Heimel  a, b, d , 
D.D. Bosshardt  c, e , M. Kneissel  f , R. Gruber  a, b, g,   *  

 reinhard.gruber   @   zmk.unibe.ch
 a Department of Oral Surgery, Medical University of Vienna, 
and  b Austrian Cluster for Tissue Regeneration, Vienna, Austria; 
 c Department of Oral Surgery and Stomatology, School of Dental 
Medicine, University of Berne, Berne, Switzerland;  d Karl Donath 
Laboratory for Hard Tissue and Biomaterial Research, University 
Clinic of Dentistry, Medical University of Vienna, Vienna, Austria; 
 e Robert K. Schenk Laboratory of Oral Histology, School of Dental 
Medicine, University of Berne, Berne,  f Musculoskeletal Disease 
Area, Novartis Institutes for BioMedical Research, Basel, and 
 g Laboratory of Oral Cell Biology, School of Dental Medicine, 
University of Berne, Berne, Switzerland 

  Objectives:  SOST encodes for sclerostin, a negative key regula-
tor of bone mass. Here we determined the influence of sclerostin 
on dental structures and dimensions.  Methods:  Histomorpho-
metric and microCT analyses were performed on the first left low-
er molar and its surrounding structures in mice that lack a func-
tional SOST gene and in wild-type controls.  Results:  The size of 
the basal body of the mandible in SOST knockout mice was ap-
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proximately double that of wild-type animals. The increase was 
less pronounced in the alveolar part. Lack of sclerostin did not 
change the sizes of the tooth, enamel or dentin. The pulp chamber 
and the periodontal ligament space of SOST knockout mice were 
moderately decreased in size, however without reaching signifi-
cance. Dimensions of the lingual cementum were increased in 
SOST knockout mice, while buccal cementum thickness were 
comparable between genotypes. Distances from the cemento-
enamel junction to the apex and to the alveolar crest were also un-
altered.  Conclusion:  Taken together these results suggest that 
sclerostin is implicated in the development of the periodontium 
but not of the tooth.

  8 

 In vitro Toxicity of Tin Chloride in a L929 Fibroblast 

Bioassay 

 N. Schlueter  a, b,   * , A. Lussi  a , C. Ganss  b , R. Gruber  a  

 nadine.schlueter   @   dentist.med.uni-giessen.de
 a Department of Preventive, Restorative and Pediatric Dentistry, 
University of Berne, Berne, Switzerland;  b Department of 
Conservative and Preventive Dentistry, Dental Clinic, Justus 
Liebig University, Giessen, Germany 

 A highly concentrated tin chloride solution (SnCl 2 , 35%, pH 
 ∼ 0) might increase the microtensile bond strength (μTBS) be-
tween a self-etching bonding system and enamel or dentine if used 
as an etching or pre-treatment agent instead of or in combination 
with phosphoric acid (H 3 PO 4 ; 35%). Only little is known about the 
potential toxicity of SnCl 2 , whereas the toxicity of H 3 PO 4  is widely 
recognized. The aim of the present study was to determine the in 
vitro toxicity of SnCl 2  and H 3 PO 4  with a L929 fibroblast bioassay. 
Cytotoxicity of various dilutions of SnCl 2  and H 3 PO 4  were inves-
tigated. Cell viability was determined by 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide solution (MTT) assay (2 h 
at 37   °   C humidified incubator, 5% CO 2 ). Cells were analyzed light 
microscopically after incubation time; absorbance (A) of MTT 
staining was determined spectrophotometrically at 550 nm. Cell 
morphology and their permeability for trypan blue were analyzed 
by light microscopy. Both SnCl 2  and H 3 PO 4  at 0.1–0.2% caused a 
half maximal reduction of cell viability; absorption was significant-
ly decreased by incubation with SnCl 2  from 1.64 ± 0.74 (mean ab-
sorption ± standard deviation at concentrations lower than 0.1–
0.2%) to 0.24 ± 0.12 (mean absorption ± standard deviation at con-
centrations higher than 0.1–0.2%; p  ≤  0.05) and by incubation with 
H 3 PO 4  from 0.42 ± 0.12 to 0.06 ± 0.02, respectively (p  ≤  0.01). 
Under these conditions, though, only SnCl 2  but not H 3 PO 4  affect-
ed the integrity of the cell membranes. These data suggest that 
SnCl 2  and H 3 PO 4  have a comparable toxicity in the indicated bio-
assay, though the increase in cell membrane permeability needs 
further investigation. The data provide the basis for clinical studies 
to evaluate the effect of SnCl 2  in the oral cavity.

  The study was funded by the Department of Preventive, Restor-
ative and Pediatric Dentistry, University of Berne.

  9 

 Porphyrin Involvement in Redshift Fluorescence of 

Decayed Dentine 

 A. Slimani  a , I. Panayotov  a , E. Terrer  a, b , B. Levallois  a , T. Cloitre  c , 
B. Jacquot  a , C. Gergely  c , P. Tramini  d , H. Tassery  a, b,   * , F. Cuisinier  a  

 herve.tassery   @   numericable.fr
 a EA 4203, Université Montpellier 1, Montpellier,  b Université 
d’Aix-Marseille, Marseille,  c Université Montpellier 2, Laboratoire 
Charles Coulomb UMR5221, Montpellier, and  d IURC-EA 24-25, 
Montpellier 1, Montpellier, France 

 The aim of this study is to understand the involvement of por-
phyrins in the origin of the red fluorescence observed with intra-
oral cameras SoproLife ®  and VistaCam ® . Fluorescence and mi-
cro-Raman spectra of sound and carious dentin were analyzed 
and compared to assess the involvement of porphyrins in this red-
shift of the fluorescence emission. Porphyrin I and Protoporphy-
rin IX powders, sound and 6 carious dentin samples, ranked ac-
cording the ICDAS classification, were respectively observed with 
SoproLife ®  and VistaCam ® . Fluorescence emission spectra were 
recorded using an epifluorescence microscope (Nikon Eclipse TE) 
with an excitation wavelength range of 380–420 nm and a spec-
trometer (Acton SP215i-CCD PIXI400B). The radiance shown 
was computed with image-analyzing software Win roof ® . Micro-
Raman spectra of the same samples were measured with LabRAM 
ARAMIS IR 2  confocal micro-Raman spectrometer equipped with 
BX41 Olympus microscope and a CCD detector. The Raman 
spectra were normalized using Peakfit v4.12 software. Porphyrin 
I and Protoporphyrin IX look red-brown dark with SoproLife ®  
and VistaCam ®  signals varied according the distance of the sam-
ple, background color of support and focus of the picture. Fluo-
rescence emission spectra of protoporphyrins revealed a maxi-
mum peak at 715 nm and is red shifted, compared to the carious 
dentine spectra with three peaks between 600 and 700 nm. Raman 
spectra revealed a high level of fluorescence in dentine decay but 
a very low relative intensities ratio of Porphyrin and Protoporphy-
rin. Fluorescence devices provide significant benefits to clinicians 
toward more preventive dental care. Understanding the specific 
role of porphyrins in the caries process brings additional elements 
to this complex biological reaction in spite of the weakness of this 
signal in the dentin decay. Further work is ongoing to establish the 
biochemical characteristics of porphyrins involved in the dental 
caries process.

  The study was funded by LBN EA 4203 Montpellier 1.
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  10 

 Influence of Sodium Hypochlorite Pre-Treatment on 

Resin Infiltration of Molar-Incisor-Hypomineralized 

Enamel 

 H. Askar  a, b,   * , H. Meyer-Lueckel  c , J.G. Noren  d , C.E. Dörfer  a , S. Paris  a  

 haithamaskar   @   yahoo.com
 a Clinic for Conservative Dentistry and Periodontology, University 
of Kiel, Kiel, Germany;  b Department of Restorative Dentistry, 
National Research Centre, Cairo, Egypt;  c Department of 
Operative Dentistry, Periodontology and Preventive Dentistry, 
RWTH Aachen University, Aachen, Germany;  d Department of 
Pediatric Dentistry, University of Gothenburg, Gothenburg, 
Sweden 

  Aim:  Resin infiltration has been developed to arrest non-cavi-
tated caries lesions but might also be used to stabilize developmen-
tal enamel defects such as molar-incisor hypomineralization 
(MIH). These defects have a high organic content mainly proteins, 
representing a challenge for deep resin penetration. Thus, enamel 
deproteinization prior to resin application was proposed to im-
prove resin penetration. Therefore, the aim of the present study 
was to evaluate the effect of sodium hypochlorite (NaOCl) pre-
treatment of MIH lesions on resin infiltrant penetration.  Method-

ology:  Sixteen extracted first permanent molars with MIH were 
randomly allocated to two treatment groups (A, B). In both groups 
hypomineralized enamel lesions were etched with 15% HCl (Icon 
etch, DMG) for 120 s. In group B teeth were immersed in 5% Na-
OCl for 30 min (37   °   C). In group A no further pre-treatment was 
performed. In both groups lesions were desiccated and a resin in-
filtrant (Icon Infiltrant) was applied for 3 min and subsequently 
light cured. Lesion and resin penetration depths were measured 
using dual fluorescence staining technique for confocal micros-
copy. Percentage penetration was calculated for non-cavitated as 
well as cavitated lesion parts.  Results:  Median [median (Q25/
Q75)] lesion depths of non-cavitated and cavitated enamel were 
1,669 (1,520/1,883) μm and 1,237 (1,139/1,490) μm, respectively. 
Percentage penetration did not differ significantly between groups 
A [28 (9/45)%] and B [30 (25/43)%] (p > 0.05; Mann Whitney test). 
However, probably due to thick remineralized surface layers, pen-
etration was significantly lower in non-cavitated [9 (0/24)%] com-
pared with cavitated [49 (38/68)%] areas of MIH lesions (p < 0.05; 
Wilcoxon).  Conclusion:  Pre-treatment with 5% NaOCl did not 
significantly improve resin infiltration into MIH enamel lesions. 
Deeper penetration is more likely to occur in cavitated areas of 
MIH lesions than in non-cavitated ones.

  The study was kindly supported by the Deutsche Forschungs-
gemeinschaft (PA 1508/1-3). Conflict of interest: S.P. and H.M.L. 
receive royalties and funding from DMG, the manufacturer of 
Icon.

  11 

 Light-Triggered Preparation of Nano-Silver 

Composite Materials: Toward New Antimicrobial 

Agents for Treating Dental Caries 

 C. Meledandri   a ,   * , D. Schwass  b  

 cmeledandri   @   chemistry.otago.ac.nz
 a MacDiarmid Institute for Advanced Materials and 
Nanotechnology and Department of Chemistry, University 
of Otago, and  b Department of Oral Rehabilitation, Faculty of 
Dentistry, University of Otago, Dunedin, New Zealand 

 Silver nanoparticles have received renewed focus recently for 
potential healthcare applications, due in part to increasing bacte-
rial resistance to classical antibiotics. Silver nanoparticles offer 
novel modes of action, targeting different cellular structures com-
pared with existing antibacterial agents, and have vastly increased 
reactivity over ionic silver, based on equivalent silver mass content. 
Consequently, there is significant interest in designing improved 
strategies for preparation of biocompatible silver nanocomposite 
materials with high nanoparticle loading and enhanced antimicro-
bial effects. The aim of our work is to develop biocompatible silver 
nanoparticle-based materials using non-toxic formulations for the 
treatment of dental caries. Toward this goal, we have developed a 
method of preparing aqueous suspensions of nano-silver compos-
ite materials, stabilized by sodium dodecyl sulfate (SDS), with high 
antimicrobial activity. Our approach utilizes an LED dental curing 
light (380–515 nm wavelength) to photoreduce silver nitrate, 
therefore eliminating the need for strong and/or toxic reducing 
agents in the preparation. Our method forms stable aqueous sus-
pensions of spherical silver nanoparticles with diameters of 2–6 
nm (as determined by electron microscopy), for samples irradiated 
for 3 min. The antimicrobial activity of nano-silver is known to 
depend critically on particle size, with smaller particles (<10 nm) 
imparting greater antimicrobial activity. The antimicrobial activ-
ity of our nano-silver suspensions was tested in vitro. Monoculture 
lawns of Gram-positive and Gram-negative bacteria found in the 
oral environment were grown on TSB agar plates at 37   °   C for 24 h 
and exposed to 30 μl of SDS-stabilized nano-silver suspensions at 
various concentrations (1.0–65 μg/ml). Zones of inhibition were 
measured using the agar well diffusion assay method. Restreaked 
zones indicated bactericidal action for neat nano-silver suspen-
sion, remaining at least bacteriostatic to concentrations as low as 
30 μg/ml.

  Otago Innovation Ltd Proof of Concept Award; Partnering for 
Innovation Bright Ideas Award; University of Otago Strategic Re-
search Grant.
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  12 

 Modeling of Invasion into Hard Tissue – Generalists 

 (S. sanguinis)  versus Specialists  (S. sobrinus)  

 S. Kneist  a,   * , G. Raser  a , S. Nietzsche  b , A. Callaway  c , 
B. Willershausen  c , H. Küpper  a  

 susanne.kneist   @   med.uni-jena.de
 a Dental School, Biological Laboratory, Clinic for
Prosthetic Dentistry and Dental Materials, Hospital Jena, 
 b Centre of Electron Microscopy, Hospital Jena, Jena, and 
 c University of Mainz, Dental School, Mainz, Germany 

 The aim of the study was to model plaque formation and inva-
sion of  S. sanguinis  and  S. sobrinus  into dental hard tissue. 30 car-
ies-free extracted teeth (18, 28, 38, 48) from 11- to 16-year-olds 
were cleaned ultrasonically for one minute with de-ionized water 
and, after air-drying, embedded in epoxy resin (Epofix, Struers, 
Germany). After 8 h of setting at room temperature, the specimens 
were ground on both sides with SiC paper 1200 (particle size 13–16 
μm) (Exakt-Mikroschleifsystem 400CS, Exakt Apparatebau, Nor-
derstedt, Germany). Means of enamel removed from areas sized 
3 × 3 mm were 0.23 ± 0.06 mm or 0.25 ± 0.08 mm; the amounts 
did not differ significantly (p = 0.181). 15 specimens each were in-
cubated anaerobically under standardized conditions with 24 h 
cultures of  S. sanguinis  9S or  S. sobrinus  OMZ 176 in Balmelli 
bouillon at 37 ± 2   °   C. After 2, 4, 6, 8, and 10 weeks 3 teeth each were 
fixed in 2.5% glutaraldehyde in cacodylate buffer for 24 h, washed 
3× in cacodylate buffer and dehydrated 30–60 min by sequential 
washes through a series of 30–100% graded ethanol. The teeth 
were cut in half longitudinally (Exakt-Trennschleifsystem 300CP, 
Exakt Apparatebau Norderstedt, Germany); the halves received 
multiple slits to obtain break surfaces in the infected area. After 
critical point drying the fragments were sputtered with gold and 
viewed in a scanning electron microscope (LEO 1450VP, Zeiss, 
Oberkochen, Germany) at magnifications of ×20–20,000. After 10 
weeks of incubation, invasion of  S. sanguinis  (generalist) of up to 
16 ± 26.6 μm below the break edges into the enamel was observed. 
The invasion of  S. sobrinus  (specialist) reached depths of up to 81 
± 73 μm. The difference was statistically significant (paired t test: 
p = 0.04). The experimental invasion depths emphasize the impor-
tance of  S. sanguinis  (‘generalist’) versus  S. sobrinus  (‘specialist’) in 
the context of the extended ecological plaque hypothesis.

  The project was funded by Jena University.

  13 

 Effect of Scandium on  Streptococcus mutans  

NCTC10449 

 S.P. Valappil * , R. Sahdev, S.M. Higham 

 s.valappil   @   liv.ac.uk
Department of Health Services Research and School of Dentistry, 
University of Liverpool, Liverpool, UK 

 Novel scandium doped phosphate-based glasses (Sc-PBGs) are 
controlled delivery materials of scandium ions which may signifi-
cantly impact on  S. mutans , a caries-associated bacterium. Scandi-

um doped and control scandium free PBG rods (5 × 2 mm) were 
produced using a conventional melt quenching method, at 1,100   °   C 
for 1 h. Degradation studies (0–96 h) were carried out in triplicate 
using a weight loss method in dH 2 O at 37 ± 1   °   C and starting pH of 
7 ± 0.1. The distribution of scandium in PBGs was analysed using 
Bruker Quantax70 EDX chemical microanalysis system attached to 
a Hitachi Tabletop SEM TM3000 using various magnifications at an 
operating voltage of 15 kV. For antibacterial assay, the glass discs 
were placed on brain heart infusion agar plates previously inocu-
lated with standardised cultures of  S. mutans  NCTC10449 and in-
cubated for 24 h aerobically at 37   °   C. The diameters of any zones that 
had formed around the disks were measured in triplicate using cal-
ipers and unpaired t-test was used to compare values. The degrada-
tion rates and corresponding ion release rates of the Sc-PBGs were 
found to decrease with increasing calcium concentration in the 
glasses (34.8, 28.0 and 18.5 μg mm –2  · h –1  respectively for 11, 12 and 
13 mol% of calcium). Zones of inhibition were also found to de-
crease (from 16 ± 1.0, 14 ± 0.5 to 8.0 ± 0.5 mm) significantly (p < 
0.03) as the calcium concentration in the glasses increase. SEM-EDX 
analyses revealed uniform distribution of scandium ions in Sc- 
PBGs. Sc-PBGs were found to inhibit  S. mutans  growth by con-
trolled delivery of Sc 3+  ions that has the potential to disrupt Fe 3+  
metabolism of  S. mutans . Increasing calcium concentration in the 
Sc-PBGs resulted in decreasing ion release rates and corresponding 
antibacterial effect and may have potential use as an ant-caries agent.

  R.S. was funded internally by the University of Liverpool, 
School of Life Sciences.

  14 

 Involvement of Cell Surface Protein Expression 

Patterns in Interaction of  Streptococcus mutans  with 

Vein Endothelial Cells 

 R. Nomura * , M. Otsugu, K. Nakano, T. Ooshima 

 rnomura   @   dent.osaka-u.ac.jp
Osaka University Graduate School of Dentistry, Osaka, Japan 

  Streptococcus mutans , a major pathogen of dental caries, is con-
sidered to cause infective endocarditis (IE). One of the important 
steps in the pathogenesis of that disease is bacterial interaction with 
heart tissue endothelial cells. Two types of 120-kDa cell surface col-
lagen-binding proteins (CBPs) of  S. mutans  have been characterized 
and CBP-positive strains have been shown to possess collagen-bind-
ing activity, while they also adhere to and invade human umbilical 
vein endothelial cells (HUVEC). Recently, we found that  S. mutans  
strains with CBPs frequently lack expression of the cell surface 190-
kDa protein antigen (PA) known to be associated with sucrose-in-
dependent initial adhesion to tooth surfaces. Here, we analyzed the 
mechanisms of  S. mutans  strains with various expression patterns 
for PA and CBP in regard to interaction with HUVEC. We used the 
oral isolate MT8148 (PA+/CBP–), and blood isolates TW871 (PA+/
CBP+) and TW295 (PA–/CBP+). TW295 showed a significantly 
higher rate of invasion to HUVEC than TW871 and MT8148 (p < 
0.001). Confocal scanning laser microscopy observation of TW295 
organisms interacting with HUVEC revealed that prominent mass-
es of aggregated bacteria adhered to and invaded HUVEC, whereas 
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a drastic reduction in invasion rate was observed when HUVEC 
were cultured without fetal bovine serum. Furthermore, bacterial 
aggregation of TW295 was observed following addition of serum 
obtained from human volunteers. Analysis of several  S. mutans  clin-
ical isolates revealed that aggregation of PA–/CBP+ strains was sig-
nificantly higher than that of PA+/CBP+ and PA+/CBP– strains in 
the presence of human serum (p < 0.001). These results suggest that 
PA–/CBP+  S. mutans  strains demonstrate intensified bacterial ag-
gregation and increased invasion of HUVEC in the presence of se-
rum, which may be associated with virulence for IE.

  This study was supported by the Grants-in Aid for Scientific 
Research (B) 23390472 from the Ministry of Education, Culture, 
Sports, Scientific and Technology of Japan.

  15 

 Virulence of  Streptococcus mutans  Strains for the 

Development of Non-Alcoholic Fatty Liver Disease 

 S. Naka * , R. Nomura, K. Nakano, T. Ooshima 

 shyuhei   @   dent.osaka-u.ac.jp
Osaka University Graduate School of Dentistry, Osaka, Japan 

 The association of oral bacteria with systemic diseases has re-
ceived attention, while infection with the periodontopathic patho-
gen  Porphyromonas gingivalis  was recently shown to be a possible 
risk factor for development of non-alcoholic steatohepatitis 
(NASH). The purpose of the present study was to analyze the ef-
fects of systemic administration of  Streptococcus mutans , a patho-
gen of dental caries, on development of NASH in a mouse model. 
 S. mutans  oral strain MT8148 (serotype  c ) as well as blood isolates 
TW295  (k)  and TW871  (k)  were used. C57BL/6J mice (6 weeks 
old) were fed a high fat diet for 4 weeks, and a test strain or phos-
phate-buffered saline (PBS) was intravenously administered. 
Mice were euthanized at 8 or 12 weeks after administration. Mea-
surements of whole body, extirpated liver, and visceral fat weights, 
as well as histopathological evaluations of liver specimens were 
performed. Mice infected with TW871 showed significantly great-
er values for body and liver weight than those administered 
MT8148, TW295, or PBS at both 8 and 12 weeks after infection 
(p < 0.05). Furthermore, the mean values for body and liver 
weights at 12 weeks after infection with TW871 were greater than 
those at 8 weeks (p < 0.05). Histopathological analyses revealed 
prominent infiltration of inflammatory cells and adipocellular de-
position in livers extirpated 8 weeks after infection with TW871, 
while fibrosis was also observed in those extirpated after 12 weeks. 
In contrast, no obvious histopathological appearance related to 
steatohepatitis was seen in mice infected with MT8148 or TW295, 
similar to the PBS group. These results suggest that specific strains 
of  S. mutans  have potential to induce NASH conditions following 
bloodstream invasion. 

  This study was supported by the Grants-in Aid for Scientific 
Research (B) 23390472 from the Ministry of Education, Culture, 
Sports, Scientific and Technology of Japan.

  16 

 Antimicrobial Activity of  Croton doctoris  Fractions 

against Mutans Streptococci and Lactobacilli Clinical 

Isolates 

 A.C. Borges  a , M.A.C. Oliveira  a , M.J. Salvador  b , C.Y. Koga-Ito  a , 
Alberto C.B. Delbem  c , Ádina C.B. Delbem  c , F.L. Brighenti  d,   *  

 fbrighenti   @   foar.unesp.br
 a Universidade Estadual Paulista, São José dos Campos, 
 b Universidade Estadual de Campinas, Campinas,  c Universidade 
Estadual Paulista, Araçatuba, and  d Universidade Estadual 
Paulista, Araraquara, Brazil 

 The activity of dichloromethane fractions obtained from etha-
nolic (ED) and hydroalcoholic (HD) extracts of  C. doctoris  S. 
Moore (Euphorbiaceae) against cariogenic microorganisms was 
recently found [Borges et al.: Caries Res 2012;   46:   282]. The aim of 
this study was to evaluate the antibacterial potential of these frac-
tions against mutans streptococci and lactobacilli isolated from 
carious dentine (Ethical Board 087/2011-PH/CEP). Carious den-
tine was collected from ten children (mean age 8 ± 2 years), trans-
ferred to PBS, sonicated (40 kHz, 50 W, 10 min) and diluted. Mu-
tans streptococci were isolated in MSBS Agar and lactobacilli were 
isolated in Rogosa agar. Minimum inhibitory concentration (MIC) 
and minimum bactericidal concentration (MBC) was assessed by 
microdilution method (concentration range 0.01–50 mg/ml). 
Chlorhexidine was used as positive control. For lactobacilli, MIC 
varied from 0.1 mg/ml (for at least 50% of the isolates) to 12.5 mg/
ml in both fractions. MBC ranged from 0.2 to 50 mg/ml for up to 
90% of isolates. For mutans streptococci, MIC varied from 0.8 
(25% of isolates) to 25 mg/ml and MBC varied from 3.1 up to 50 
mg/ml (25–63% of isolates). In conclusion, both fractions were ac-
tive against clinical isolates. The fractions were more active against 
lactobacilli isolates. ED fraction showed slightly better perfor-
mance for MBC against mutans streptococci.

  This study was funded by FAPESP (08/04114-2 and 08/53299-
5). 

 17 

 pH Is a Significant Determinant of Red Fluorescence 

Intensity in  Prevotella intermedia  

 C.K. Hope*, K. Billingsley, S.M. Higham 

 chope   @   liv.ac.uk
Health Services Research, University of Liverpool, Liverpool, UK 

 Dental plaque, particularly that near the gingival margin, has 
the capacity to fluoresce red due to the accumulation of protopor-
phyrin IX by oral anaerobes such as  Prevotella  spp. Plaque pH can 
range from below 5.5 in caries to over pH 9 within the gingival 
crevice. The aim of this study was to determine the effects of this 
pH range upon red fluorescence in an oral bacterium known to 
produce protoporphyrin IX.  Prevotella intermedia  (ATCC 25611) 
was grown on anaerobic basal agar containing horse blood under 
anaerobic conditions (80% N 2 , 10% CO 2 , 10% H 2 ). After 24 h in-
cubation, colonial growth was swabbed from the plate and trans-
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ferred to saline solution. The planktonic suspension was adjusted 
to a cell density of  ∼ 4.5 × 10 6  cfu/ml with further saline before be-
ing split to produce three aliquots of 10 ml. One of these aliquots 
was left untouched, whilst 10 μl of 0.05  M  or 0.1  M  NaOH was 
added to the remaining two aliquots; the pHs of the aliquots was 
5.74, 7.14 and 8.63 respectively. The emission spectra (λ em  550–
750 nm) of the three bacterial suspensions were measured in a 
fluorescence spectrophotometer (λ ex  405 nm), being commensu-
rate with the operational parameters of QLF-D. The peak fluores-
cence emission was at 634 nm for all three samples. The maximum 
fluorescence reading (λ em  634) was 71.2 (arbitrary units) at pH 
5.74, which increased to 141.0 at pH 7.14 and peaked at 228.6 at 
pH 8.63. Increasing pH from 5.74 to 8.63 caused a 3.2-fold increase 
in peak fluorescence. This suggests that the normal physiological 
pH range within dental plaque could have a significant effect upon 
plaque assessment measurements based upon red fluorescence, 
such as QLF-D.

  The study was funded by the University of Liverpool Oral Sci-
ences Research Group.

  18 

 A Tissue-Dependent Hypothesis of Dental Caries 

 A. Simón-Soro * , P. Belda-Ferre, R. Cabrera-Rubio, L.D. Alcaraz, 
A. Mira 

 simon.aurea   @   gmail.com
Department of Health and Genomics, Center for Advanced 
Research in Public Health, Valencia, Spain 

 Current understanding of dental caries considers this disease a 
demineralization of tooth tissues due to the acid produced by sug-
ar-fermenting microorganisms. We present here the first metage-
nomic analysis of the bacterial communities present at different 
stages of caries development, with the aim of determining whether 
the bacterial composition and biochemical profile are specific to 
the tissue affected. We have performed pyrosequencing of DNA 
extracted from cavities at different stages of caries progression fol-
lowed by bioinformatic analysis to determine the taxonomic and 
functional composition of those bacterial communities. The data 
show that microbial composition at the initial, enamel-affecting 
stage of caries, is different from that found at subsequent stages 
(p < 0.002, Unifrac distance test), and presents five times lower 
diversity than dental plaque of sound teeth surfaces. Although the 
relative proportion of  Streptococcus mutans  increased from 0.12% 
in dental plaque to 0.72% in enamel caries,  S. mitis  and  S. sanguinis  
were the dominant streptococci in these lesions.  Prevotella  in-
creased in dentin cavities between two and three times relative to 
its proportion in enamel lesions and  Lactobacillus  was found only 
at deep dentin cavities. The functional profile of caries-associated 
bacterial communities indicate that genes involved in acid-stress 
tolerance and dietary sugar fermentation are over-represented 
only at the initial stage (enamel caries), whereas other genes coding 
for osmotic stress tolerance as well as different proteases (includ-
ing collagenases, sprT family metallopeptidases, and omega pepti-
dases) enabling dentin degradation are significantly over-repre-
sented in dentin cavities (p < 0.01, FDR test). The results support 
a scenario in which pH and diet are determinants of the disease 

only during the degradation of enamel, when fermentable carbo-
hydrates are available to acidogenic bacteria. We propose that car-
ies disease is a process of varying etiology, in which acid-producing 
bacteria are the vehicle to penetrate enamel and allow dentin de-
grading microorganisms to expand the cavity.

  This work was funded by project MICROGEN CSD2009-
00006 from the Spanish Ministry of Science and Innovation.

  19 

 New Methodology for Studying the Structural 

Ecology of Occlusal Caries 

 I. Dige * , L. Grønkjær, B. Nyvad 

 idige   @   odont.au.dk
Department of Dentistry, HEALTH, Aarhus University, Aarhus, 
Denmark 

 Microbiological studies of occlusal dental biofilms have hith-
erto been hampered by inaccessibility to the sampling site and 
demolition of the original biofilm architecture. The aim of the 
present study was to explore the spatial distribution of bacterial 
taxa in vivo at various stages of occlusal caries, applying a new 
methodology involving preparation of embedded hard dental tis-
sue slices for fluorescence in situ hybridization (FISH) and confo-
cal microscopy. 11 extracted teeth were included in the study and 
classified according to their occlusal caries status (active/inactive/
sound; cavitated/non-cavitated). The teeth were fixed (parafor-
maldehyde 3%), embedded (Technovit 8100), sectioned and de-
calcified (EDTA 17%, pH 7.0) before FISH was performed using 
oligonucleotide probes for the most abundant species/genera as-
sociated with occlusal caries including  Streptococcus  and  Actino-
myces . The findings were related to histological features of lesion 
penetration. The sites showed distinct differences in the bacterial 
composition and fluorescence intensity between different ecolog-
ical niches in occlusal caries. Biofilm observed along the entrance 
of fissures showed an inner layer of microorganisms organized in 
palisades often identified as  Actinomyces , covered by a more 
loosely structured bacterial layer consisting of diverse genera, 
similar to supra-gingival biofilm. Biofilm within the fissure prop-
er seemed less metabolically active, as judged by the low fluores-
cence signal intensity and the presence of material of non-bacte-
rial origin resembling developmental protein, calculus and/or 
dead bacteria. Bacterial invasion with penetration into the den-
tinal tubules was seen only at advanced stages of the caries process 
with manifest cavity formation. It is concluded that the new meth-
odology represents a valuable supplement to previous methods 
for the study of microbial ecology in caries by allowing analysis of 
the structural composition of the undisturbed biofilm in caries le-
sions in vivo.

  We gratefully acknowledge the financial support from the Dan-
ish Dental Association (FORSKU).
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  20 

 Cariogenicity of  Candida albicans  Biofilms in the 

Presence of Fructose, Maltose and Galactose 

 D.F.A. Pereira  a,  P.N.F. Silva  a,  F.L. Brighenti  a,  C.J. Seneviratne  b, 
 L.P. Samaranayake  b,  C.Y. Koga-Ito  a, *
   cristiane   @   fosjc.unesp.br
 a Department of Biosciences and Oral Diagnosis, Universidade 
Estadual Paulista, São José dos Campos, Brazil;  b Oral Biosciences 
Unit, University of Hong Kong, Hong Kong, SAR, China 

 The cariogenicity of  C. albicans  biofilm in the presence of su-
crose and glucose was evaluated previously [Pereira et al.: Caries 
Res 2012;   46:   282]. The aim of this study was to evaluate these fea-
tures in the presence of other dietary sugars – fructose, maltose or 
galactose. The reference strain  C. albicans  ATCC 18804 and seven 
clinical isolates from caries lesions were included. Standardized 
suspensions containing 10 7  cells/ml were prepared in YNB (yeast 
nitrogen base medium, supplemented with 10, 50, 100, 200, 500 
mmol · l –1  fructose, maltose or galactose. Biofilms were developed 
on polystyrene, flat-bottomed 96-well plates. The medium was re-
freshed daily. After incubation at 37   °   C for 24, 48 and 72 h, the fol-
lowing evaluations were performed: (a) assessment of viable fungal 
cells by plating method; (b) analysis of culture medium pH by mi-
croelectrode pHmeter; (c) assessment of metabolic activity by 
XTT-menadione methodology. Data were analyzed by ANOVA 
and post-hoc Dunn (5%). Counts of viable cells (cfu/ml) were 
higher in presence of fructose after 24 h (1.6 × 10 6  ± 0.5 × 10 6 ). 
After 48 h, the highest counts were observed for maltose (1.8 × 10 6  
± 0.4 × 10 6 ). After 24 and 48 h of incubation, the lowest pHs were 
observed in biofilms formed in the presence of fructose. The high-
est metabolic activity was observed for maltose and fructose in the 
periods of 24 and 48 h, respectively. Dietary carbohydrates can 
modulate  C. albicans  biofilm and affect its cariogenicity. The re-
sults suggest that fructose may enhance cariogenic features in  C. 
albicans  biofilms.

  This study was funded by FAPESP (2010/17355-8 and 2011/
08649-0) and CAPES (BEX 4721-11-0).

  21 

 Regulation of Ammonium Transport by Nitrogen 

Regulatory Protein in  Streptococcus mutans  

 C. Ardin  a,   * , M. Matsumoto-Nakano  b , T. Ooshima  a  

 arifah   @   dent.osaka-u.ac.jp
 a Department of Pediatric Dentistry, Osaka University Graduate 
School of Dentistry, Osaka, and  b Department of Pediatric 
Dentistry, Okayama University Graduate School of Medicine, 
Dentistry and Pharmaceutical Sciences, Okayama, Japan 

 Although ammonia is an excellent nitrogen source for many 
bacteria including  Streptococcus mutans , its bioavailability is often 
a growth-limiting factor in natural environments. In Gram-posi-
tive bacteria, NrgA protein, encoded by the  nrgA  gene, controls the 
ammonium transporter that is required for the transport and uti-
lization of ammonium at a low concentration. Analysis of the com-

plete genome of  S. mutans  UA159 in the Oralgen database (http://
oralgen.lanl.gov/oralgen-tng/) indicated the  nrgA  gene as a possi-
ble  S. mutans  ammonium transporter and  glnB , located upstream 
of the  nrgA  gene, as nitrogen regulatory proteins. In the present 
study, we analyzed the function of those genes in  S. mutans . To 
specify the functioning unit or operon of  nrgA , Northern blotting 
and PCR analyses were performed, while expression of the  nrgA  
and  glnB  genes at a transcriptional level was examined under the 
influence of 2 m M  glutamine using real-time quantitative reverse 
transcription (RT)-PCR. In addition, expression of the  glnB  gene 
was determined using isogenic mutant strains with inactivation of 
the  nrgA  gene (NRGD). Northern blot analysis for determination 
of transcriptional organization of the  nrgA  gene locus revealed a 
positive band, estimated to be 1,600 bp, PCR analysis confirmed 
that the band was located in the intergenic region between the  nrgA  
and  glnB  genes. RT-PCR results also revealed that expressions of 
both  nrgA  and  glnB  were elevated approximately 4-fold in the pres-
ence of 2 m M  glutamine as compared to in its absence. Further-
more, RT-PCR revealed that  glnB  gene expression was significant-
ly reduced in NRGD. These results suggest that the  nrgA  gene is 
transcribed with the  glnB  gene and may have a relationship with 
ammonium transport.

  This study was supported by a Grant-in Aid for Scientific Re-
search (B) 23390472 from the Japan Society for the Promotion of 
Science.

  22 

 Correlation between Cariogenicity and Bacteriocin 

Production in  Streptococcus mutans  Clinical Isolates 

 M. Matsumoto-Nakano  a,   * , K. Nagayama  b , K. Fujita  b , T. Ooshima  b  

 mnakano   @   cc.okayama-u.ac.jp
 a Department of Pediatric Dentistry, Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical 
Sciences, Okayama, and  b Department of Pediatric Dentistry, 
Osaka University Graduate School of Dentistry, Osaka, Japan 

  Streptococcus mutans , known as a primary causative agent of 
dental caries, produces bacteriocins that inhibit the growth of sim-
ilar or closely related oral bacteria. The purpose of the present 
study was to examine the distribution of 2 peptide bacteriocin 
genes,  smbA  and  nlmA  encoding SmbA and NlmA, respectively, 
and the correlation between cariogenicity and bacteriocin produc-
tion in clinical isolates. Dental plaque samples were collected from 
either carious or non-carious sites in 20 Japanese children (age 
range: 3–14 years old).  S. mutans  organisms were grown in mitis 
salivarius agar plates containing bacitracin (100 U/ml), then se-
lected based on their rough colony morphology. Chromosomal 
DNA was extracted from the strains, and  smbA  and  nlmA  were 
amplified by PCR using specific primers for each. A total of 273 
strains from 20 carious sites and 190 from 20 non-carious sites 
were isolated. The  nlmA  gene was detected in many of the  S. mu-
tans  strains isolated from both carious (30.8%) and non-carious 
sites (22.6%), whereas  smbA  was found in only a few strains and 
both were rarely detected in the same specimen. In addition, the 
odds ratio for detection of strains with either gene from carious 
sites was 1.57 (95% confidence interval 1.06–2.33) as compared to 
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the presence of either in strains from non-carious sites. On the 
other hand, the  smbA  gene was detected at a higher rate in strains 
from carious sites. These results suggest that bacteriocin has a re-
lationship with cariogenicity and NlmA is a major type of bacte-
riocin in  S. mutans  strains. In addition, SmbA may be associated 
with the advance of dental caries of  S. mutans .

  This study was supported by a Grant-in Aid for Scientific Re-
search (B) 23390473 from the Japan Society for the Promotion of 
Science.

  23 

 Initial Bacterial Adhesion and Biofilm Formation 

on Resin-Infiltrant Compared to Sound and Carious 

Enamel 

 S. Feierabend  a,   * , S. Hentschel  a,  G. Fraitzl  a,  C. Betzler  a,  S. Stampf  b, 
 E. Hellwig  a,  A. Al-Ahmad  a   

stefanie.feierabend   @   uniklinik-freiburg.de
 a Department of Operative Dentistry and Periodontology and 
 b Institue of Medical Biometry and Medical Informatics,
Albert-Ludwigs University Freiburg, Freiburg, Germany 

 The infiltration of non-cavitated carious lesions has become 
popular and effective over the last years. While this method is clin-
ically superior to an improved oral hygiene regimen only, it has not 
been investigated whether the infiltrated surface might be a pref-
erential site for biofilm formation. The aim of this in situ study was 
to compare the initial (30 and 120 min) bacterial adhesion and the 
long-term (72 h) biofilm formation of oral bacteria on the surfaces 
of pure resin-infiltrant, sound enamel, carious enamel, and infil-
trated enamel. For all investigations, bovine enamel specimens 
were used (diameter 5 mm) and also specimens of purely resin-
infiltrant (diameter 5 mm). The enamel was left sound for group 
1, demineralized via Buskes’ solution for group 2, infiltrated after 
the demineralization for group 3, infiltrated although sound for 
group 4, and made up of purely resin-infiltrant for group 5. These 
specimens were placed into intra-oral splints and worn by healthy 
volunteers for 30 min, 120 min, or 72 h, respectively. The splints 
were removed after the respective period and all specimens were 
immediately prepared for evaluation. To detect bacterial adhesion, 
the following methods were used: fluorescence in situ hybridiza-
tion (FISH), DAPI staining, live/dead staining, colony forming 
units (CFU), and/or confocal laser scanning microscopy (CLSM). 
Initially, there were no statistically significant differences between 
the five groups (p > 0.05) but in each group bacterial adhesion was 
significantly higher after 120 min (p < 0.01). The biofilm formation 
after 72 h was significantly increased in half of the volunteers (n = 
3, p < 0.05) on the infiltrated specimens compared to the demin-
eralized specimens (24.00 μm vs. 31.71 μm). While the surface in-
tegrity did not play a crucial role for the initial adhesion of oral 
bacteria, it has not been investigated whether the infiltrated surface 
might be a site for preferential biofilm formation. But as only half 
of the specimens were affected from this phenomenon after 72 h, 
the results need to be confirmed for major biofilm formation in 
further studies. Good oral hygiene remains an important factor for 
the efficacy of the resin infiltration in the long run.

  This study was supported by DMG (Dental-Material Gesell-
schaft mbH, Hamburg, Germany).

  24 

 Effect of a Toothpaste Containing S-PRG Filler on the 

Metabolism of Polymicrobial Biofilms 

 K. Tomiyama  a,   * , Y. Mukai  a , H. Kumada  b , T. Shiiya  a , E. Kuramochi  a , 
K. Miyake  a , H. Hasegawa  a , K. Watanabe  b , N. Hamada  b , 
R.A.M. Exterkate  c , J.M. ten Cate  c , T. Teranaka  a  

 tomiyama   @   kdcnet.ac.jp
 a Division of Restorative Dentistry, Department of Oral Medicine, 
and  b Division of Microbiology, Department of Infection Control, 
Kanagawa Dental University, Kanagawa, Japan;  c Department of 
Preventive Dentistry, Academic Centre for Dentistry Amsterdam 
(ACTA), Amsterdam, The Netherlands 

 Surface pre-reacted glass ionomer (S-PRG) filler is a novel par-
ticle that can be incorporated into dental materials and releases 
various ions such as F, B, Sr, Si. This study investigated the effect 
of the toothpaste containing S-PRG filler on biofilms formed on 
dentin using a polymicrobial biofilm model [Exterkate et al.: Car-
ies Res 2010;   44:   372–379]. Finely finished bovine root dentin spec-
imens were used as substrata. Stimulated whole saliva obtained 
from a single donor was inoculated anaerobically in McBain me-
dium supplemented with 0.2% sucrose. The medium was refreshed 
twice daily. The specimens received a single treatment after 72 h 
and biofilm formation continued for 5 days. Treatment groups 
were: deionized water (D), toothpaste containing 950 ppm F (NaF) 
(950F) and toothpaste containing S-PRG filler (SPRG). The tooth-
pastes were diluted three times with deionized water and then, 
specimens with biofilms were immersed in toothpaste superna-
tants for 5 min. Output parameters were pH of spend medium 
(pH), CFU counts of bacteria in biofilms (CFU) and integrated 
mineral loss (IML: vol% × μm). The differences among the groups 
were tested by one-way ANOVA followed by Tukey’s multiple 
range test (p < 0.05). This experiment was repeated. The experi-
mental groups showed different mineral profiles. Vol% mineral of 
surface and lesion body were higher for SPRG (surface: 33.6, lesion 
body: 35.2) compared to the 950F (surface: 23.0, lesion body: 22.8). 
Also, there were significant differences between the IML of SPRG 
and other groups (D: 4,221.3, 950F: 4,283.1, SPRG: 1,809.8). How-
ever, there were no significant differences regarding pH (D: 5.29, 
950F: 5.17, SPRG: 5.14) and CFU (D: 3.93 × 10 8 , 950F: 4.58 × 10 8 , 
SPRG: 1.96 × 10 8 ), between 950F and SPRG at 192 h.

  This study was funded by a Grant-in-Aid for Scientific Re-
search (C) by the Ministry of Education, Culture, Sports, Science 
and Technology (MEXT) of the Japanese government.
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  25 

 Active Microbiota and Gene Expression Dynamics in 

the Human Oral Biofilm 

 A. Benítez-Páez, P. Belda-Ferre, A. Simón-Soro, A. Mira *  

 mira_ale   @   gva.es
Center for Advanced Research in Public Health, Valencia, Spain 

 Micro-organisms inhabiting teeth surfaces grow on biofilms 
where a specific and complex succession of bacteria has been de-
scribed by co-aggregation tests and DNA-based studies. Although 
the composition of oral biofilms is well established, the active por-
tion of the bacterial community and the patterns of gene expres-
sion in vivo have not been studied. Using RNA-sequencing tech-
nologies, we present the first metatranscriptomic study of human 
dental plaque during biofilm formation and after ingestion of a 
meal. Sequence analysis of more than 398 million reads revealed 
that microbial communities are individual-specific and none bac-
terial species was detected as key player at any time during biofilm 
formation. However,  Streptococcus  and  Actinomyces  were found 
on average at 12–19% and 3–12% respectively, in different biofilm 
time samples. Multiple putative synergies and antagonistic inter-
actions were depicted that need further considerations for future 
studies and their role in oral biofilm formation. For instance, sev-
eral genera appear to have an antagonistic effect on Actinobacteria, 
particularly  Clostridium ,  Veillonella ,  Haemophilus  and above all 
 Aggregatibacter , which showed the most significant negative cor-
relation with  Actinomyces  (Spearman’s rho parameter = –0.76). 
Finally, we detected the expression of 19,500 genes on average per 
sample, and could discern some gene expression patterns charac-
teristic for early and mature oral biofilms. Specifically, 35 func-
tional categories were found to be over-represented in early bio-
film samples and 236 in mature biofilms. We confirmed by qPCR 
the over-expression pattern of several adhesion genes in early bio-
film including  ssp A and  ssp B in  Streptococcus  and the type 2 fim-
briae-associated genes  srt A and  fim A from  A. naeslundii . Once the 
biofilm was formed, specific changes were observed when compar-
ing the metatranscriptome of the same individual before and after 
a meal, which can narrow down the list of organisms responsible 
for acid production and therefore potentially involved in dental 
caries.

  This work was funded by project MICROGEN CSD2009-
00006 from the Spanish Ministry of Science and Innovation.

  26 

 In vitro Biofilm Formation: NaF Exposure within a 

Sucrose Pulsing Strategy 

 G.J. Owens  a,   * , R.J. Lynch  b , C.K. Hope  a , S.M. Higham  a , S.P. Valappil  a  

 g.owens   @   liverpool.ac.uk
 a Department of Health Services Research and School 
of Dentistry, University of Liverpool, Liverpool, and 
 b GlaxoSmithKline Consumer Healthcare, Weybridge, UK 

 Frequent fermentation events within oral biofilms result in the 
production of organic acids which alter their immediate environ-
ment and, in turn, may trigger self-induced species selection to-

wards a community with a greater cariogenic potential. Further, 
fluoride inhibits dental decay chemically but may also have some 
influence on microbial selection. Thus, twice-daily NaF exposures 
(300 ppm F – ) vs. dH 2 O were investigated in conjunction with a 
sucrose pulsing strategy (50 m M  for 15 min every 2 h over 16 h of 
a 24 h cycle) using a dual constant-depth film fermenter (dCDFF) 
model (shared microcosm inoculum) with the purpose of investi-
gating the capacity of fluoride to augment the selective process. 
200 μm biofilms, produced 5 mm on hydroxyapatite, were sampled 
in triplicate every 48 h and bacterial composition quantified per 
unit volume (mm –3 ) and compared by ANOVA for mutans strep-
tococci (MS; TYCSB agar), total streptococci (TS; MSA agar), lac-
tobacilli (LB; Rogosa agar) and volatile sulphur compound pro-
ducers (VSCP; OOPSII agar). TS, LB and VSCP showed exponen-
tial growth trends in both conditions although approximately 60% 
of CFU were recovered under NaF exposure. In the latter stages 
(144–192 h) these trends did not achieve significance for VSCP
(p = 0.1559 and p = 0.2907). In the absence of NaF, MS growth 
reached a climax at 144 h (7.55 logCFU · mm –3  ± 0.085). In its pres-
ence MS growth was suppressed in comparison by condition (p < 
0.05); however differences were no longer significant by the end of 
the experiment (192 h; p = 0.2128). In conclusion, results demon-
strate the adaptive capacity of multispecies biofilms and that NaF 
exposures have a transient albeit limited effect on community 
structure. However, further work is needed in order to establish 
the degree of NaF sensitivity over longer periods of time.

  G.J.O. is the recipient of a GlaxoSmithKline PhD Studentship 
awarded to the University of Liverpool.

  27 

 Metatranscriptomic Analysis of  Veillonella  spp. in 

Carious Dentine 

 D. Beighton  a, b,   * , E. Sheehy  a , F. Hughes  a , T. Mulli  a , T. Do  b  

 david.beighton   @   kcl.ac.uk
 a Department of Microbiology, King’s College London, London, 
and  b Department of Oral Biology, Leeds Dental Institute, Leeds, 
UK 

 To better understand the basis for the differential intra-oral 
distribution of  V. parvula ,  V. atypica  and  V. dispar  we used a meta-
transcriptomic. Eleven independent samples (carious dentine and 
wax stimulated saliva) were obtained for each group and total RNA 
was extracted (>100 ng per sample). RNA was processed using the 
Illumina ®  TruSeq TM  RNA Sample Preparation Kit and 76 bp 
paired end sequencing was carried out. FASTQ files were import-
ed into CLC Genomic Workbench and the reads mapped to indi-
vidual genes in 150 annotated bacterial genomes. Reads mapping 
to  V. parvula  DSM2008,  V. dispar  ATCC 17748 and  V. atypica  
ACS-0049-V-Sch6 were extracted, rRNA genes reads were re-
moved, the level of expression genes was calculated as (number of 
transcript reads count/gene length [in kbases]/total reads count [in 
millions]) and compared using t-tests and a FDR correction (Ben-
jamini and Hochberg) applied with p < 0.01 regarded as signifi-
cant. In the carious lesions 16.62 ± 11.17%, 2.18 ± 1.13% and 0.91 
± 0.43% of the mapped reads were assigned to  V. parvula ,  V. dispar  
and  V. atypica , respectively compared to 4.76 ± 7.21%, 7.08 ± 
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5.07% and 4.09 ± 3.47% in the stimulated saliva samples (all p < 
0.05). 148 genes were significantly up-regulated in  V. parvula  in 
the carious lesions while only 45 were up-regulated in  V. dispar  
and 37 in  V. atypica . Most genes involved in histidine biosynthesis 
pathway were significantly up-regulated in  V. parvula  but not in 
the other two species. Of particular importance is the up-regula-
tion of ATP phosphoribosyltransferase (EC 2.4.2.17) which cata-
lyses the condensation of ATP and 5-phosphoribose 1-diphos-
phate to form N ′ -(5 ′ -phosphoribosyl)-ATP which has a central 
role in the His pathway. The His operon was significantly up-reg-
ulated in  Lactobacillus casei , in response to acid adaptation (20 min 
at pH 4.5), increased intra-cellular levels of His contributes to in-
tracellular buffering as the imidazole groups of His have a pK a  
around 6.0. Metatranscriptomic analysis of  Veillonella  spp. was 
achieved with oral samples and provided some evidence for the 
intra-oral distribution of members of this genus.

  The project was funded in part by Biomedical Research Centre, 
Guy’s and St Thomas Foundation Trust.

  28 

 Phenotyping of  Streptococcus mutans  from Saliva, 

Plaque and Carious Dentine by MALDI-TOF-MS 

 S. Rupf  a,   * , M. Hannig  a , S. Kneist  b , A. Schubert  c , K. Eschrich  d  

 stefan.rupf   @   uks.eu
 a Saarland University Medical Center, Homburg,  b Biological 
Laboratory, University of Jena, Jena,  c Fraunhofer Institute, 
Group Vascular Biology, Leipzig, and  d Institute of Biochemistry, 
University of Leipzig, Leipzig, Germany 

 The pheno-/genotypic adaptation of  Streptococcus mutans  to 
planktonic or biofilm environment is discussed. Samples of stimu-
lated saliva, plaque and carious dentin from 30 adult patients were 
plated on mitis salivarius agar with bacitracin, and  S. mutans  colo-
nies were selected. Isolates were cultured for 24 h at 37   °   C in 10 ml 
Balmelli’s broth, harvested by centrifugation, and classification 
was confirmed by species-specific polymerase chain reactions (gtf 
B, gtf S, 16S rRNA genes). Finally, 10 7   S. mutans  cells were pre-
pared for matrix-assisted laser desorption/ionization time of flight 
mass spectrometry (MALDI-TOF-MS) by washing in ethanol and 
resuspension in formic acid/acetonitrile. After centrifugation, 1 μl 
of supernatant was placed on a stainless steel target and overlaid 
with matrix (HCCA in acetonitrile/2.5% TFA). Acquired MALDI-
TOF peptide-spectra (mass range: 2–20 kDa) were compared by 
hierarchical clustering and support vector machines for intra- and 
interindividual heterogeneity of phenotypes. Overall, 449  S. mu-
tans  strains (saliva: 167, plaque: 172, dentin: 110) were isolated 
from 27 patients. Eleven patients harbored  S. mutans  in all three, 
9 patients in two and 7 patients in one of the compartments. While 
identified phenotypes differed between the patients, one to seven 
 S. mutans  phenotypes were detected in each patient. In patients 
harboring  S. mutans  in saliva, plaque and carious dentin compart-
ment-dominating phenotypes were found in seven of eleven pa-
tients. Phenotypes were evenly distributed in four patients. The 
species  S. mutans  is able to form different phenotypes in plaque, 
saliva and carious dentin. However, no specific phenotypes were 
found for any of the compartments. Intraindividual differences of 

phenotypes were smaller than interindividual ones. Further inves-
tigation will be necessary to understand mechanisms of  S. mutans  
phenotype differentiation in relation to caries process.

  This study was funded by the Medical Faculty, Saarland Uni-
versity (grant HOMFOR 201000315).

  29 

 Competition between  Streptococcus oligofermentans  

and  Streptococcus mutans  on Biofilm Formation and 

Biofilm Acidogenicity 

 X.D. Bao  a, b,   * , H.C. Tong  c , J.J. de Soet  b , X.J. Gao  a , C. van Loveren  b , 
D.M. Deng  b  

 dentistbao   @   126.com
 a Department of Cariology and Endodontology, Peking 
University School and Hospital of Stomatology, Beijing, China; 
 b Department of Preventive Dentistry, Academic Centre for 
Dentistry Amsterdam, University of Amsterdam and Free 
University Amsterdam, Amsterdam, The Netherlands;  c State Key 
Laboratory of Microbial Resources, Institute of Microbiology, 
Chinese Academy of Sciences, Beijing, China 

 Biofilm acidogenicity is one of the key factors in caries forma-
tion. Previous studies showed that  Streptococcus oligofermentans , 
isolated from caries-free subjects, could inhibit the growth of car-
iogenic  Streptococcus mutans  by hydrogen peroxide production in 
both suspensions and biofilms. The aim of this study was to exam-
ine the overall biofilm formation and biofilm acidogenicity when 
the two species were growing together. To this end, single and dual-
species biofilms of  S. oligofermentans  LMG22279 and  S. mutans  
UA159 were formed in nutrient-poor buffered media (pH 7.0), 
supplemented with 0.2% sucrose, in an active attachment biofilm 
model for 48 h. Biomass of the biofilms was examined by a crystal 
violet staining method and the metabolic activity was evaluated by 
a resazurin assay. Biofilm acidogenicity was determined by measur-
ing the lactic acid production of 48 h old biofilms. Lactate concen-
tration was measured with an enzymatic method after 2 h incuba-
tion in a pH 7.0 buffer containing 1% glucose. Data was analyzed 
by one-way ANOVA. The biomass of the dual-species biofilms (0.3 
± 0.1) was significantly lower than that of single  S. mutans  biofilms 
(1.1 ± 0.1) (p < 0.01), but similar to the single  S. oligofermentans  
biofilms (0.2 ± 0.1). The resazurin assay showed that all three bio-
films were metabolically active. Again, single  S. mutans  biofilms 
had the highest metabolic activity. Lactate production was only 
found in single  S. mutans  biofilms (2.1 ± 0.4 m M /biofilm), but un-
detectable in other two types of biofilms. In conclusion, the com-
petition between  S. oligofermentans  and  S. mutans  in biofilms re-
sulted in lower biomass and reduced lactate production.
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 30 

 A Pilot Cohort Study of Caries Progression, Bacterial 

Diversity and the Immune Response in Children 

 A. Simon-Soro  a , J. Malcolm  b , A. Sherriff  c , S. Sadique  c , 
L. Macpherson  c , G. Ramage  b , D. Lappin  b , A. Mira  a , S. Culshaw  b,   *  

 shauna.culshaw   @   glasgow.ac.uk
 a Department of Health and Genomics, Center for Advanced 
Research in Public Health, Valencia, Spain;  b Infection and 
Immunity Research Group and  c Dental Public Health Unit, 
Glasgow Dental School, School of Medicine, College of Medical, 
Veterinary and Life Sciences, University of Glasgow, Glasgow, UK 

  Aim:  To investigate the relationships between the progression 
of caries, the oral microbiome and immune responses in young 
children.  Experimental Approach:  Children received dental 
examinations when aged 4 years, then again aged 5–6 years. Chil-
dren were grouped according to presence of caries at neither time 
point (NN; n = 20); only at second time point (NY; n = 10); or at 
both time points (YY; n = 20). Saliva was collected at the second 
time point. Bacterial DNA was extracted and bacterial diversity 
determined by 16S PCR and GS-FLX pyrosequencing. Salivary 
concentrations of antimicrobial peptides and anti-bacterial IgA 
were assessed by ELISA.  Results:  There was no significant dif-
ference in bacterial diversity between the groups, NN, NY or YY, 
which had a Shannon diversity index of 4.28, 4.43 and 4.26 re-
spectively. Streptococci were the most abundant genera (70%), 
and species were identified using a curated database of all com-
plete 16S rRNA sequences.  S. mitis  was the most abundant spe-
cies (70.4–66.1%, greatest in the NY group, p < 0.05). There were 
similar and low levels of  S. mutans  in all groups (0.3–0.1%). Lac-
toferrin was greatest, and calprotectin and LL37 lowest in YY 
participants compared with NN and NY (p < 0.05). The NY 
group demonstrated the lowest titres of anti- S. mutans  salivary 
IgA (p < 0.001 vs. YY or NN) and  S. mitis  (ns). Principal compo-
nent analysis demonstrated some grouping of the NN/NY and 
YY groups, with the NY participants most commonly placed be-
tween the NN and YY groups.  Conclusion:  These data suggest a 
dominance of  S. mitis  associated with caries, and that salivary 
lactoferrin may be elevated and calprotectin and LL37 lower in 
children with caries.

  Studies funded by the Scottish Government Health Depart-
ment and MICROGEN CSD2009-00006, Spanish Ministry of Sci-
ence and Innovation.

  31 

  Streptococcus mutans  and  Streptococcus sanguinis  

Levels according to ICDAS II Criteria in Chilean 

Preschool Children 

 B. Ruiz  a,   * , R. Cabello  a,  R. Giacaman  b,  C. Muñoz  b,  S. Faleiros  a, 
 J. Sánchez  a,  I. Urzúa  a,  G. Rodríguez  a   

bruizc   @   odontologia.uchile.cl
 a Cariology Area, Department of Operative Dentistry, Faculty of 
Dentistry, Universidad de Chile, Santiago, and  b Department of 
Oral Rehabilitation, Faculty of Health Sciences, University of 
Talca, Talca, Chile 

 The aim of this study was to examine the colonization of  S. mu-
tans  and  S. sanguinis  in the oral cavity and its relation to caries 
prevalence according to ICDAS II criteria in Chilean preschool 
children. A cross-sectional study with a total of 269 randomly se-
lected patients aged 2–3 years that belonged to nursery schools in 
the Metropolitan Region, Santiago, Chile, was carried out. After 
informed consent was obtained, caries prevalence was determined 
by clinical examination according to ICDAS II criteria, code 1 was 
excluded as exams were performed at nursery schools. Non-stim-
ulated whole saliva samples were collected and after serial dilution 
were seeded on agar plates to culture  S. mutans  (selective mitis 
salivarius-bacitracin agar) and  S. sanguinis  (MM10 sucrose blood 
agar). The plates were incubated anaerobically at 37   °   C in 5% CO 2  
for 48 h  (S. mutans)  and 72 h  (S. sanguinis)  and then examined 
under magnification. Colonies were phenotypically identified as 
described in Little et al. [J Clin Microbiol 1977;5:578–583] and 
Syed and Loesche [Appl Microbiol 1972;   24:   638–644] and quanti-
fied to estimate the number of colony forming units (cfu/ml). As 
part of the descriptive phase of this study, data was analyzed by 
calculating total mean bacteria using STATA 11.0 software. The 
mean cfu/ml counts of  S. mutans  and  S. sanguinis  was 2.08 × 10 7  
(95% CI: 1.28 × 10 7  to 2.89 × 10 7 ) and 3.33 × 10 7  (95% CI: 2.65 × 
10 7  to 4.00 × 10 7 ) respectively in the caries-free group (ICDAS = 0; 
n = 140). The mean cfu/ml counts of  S. mutans  and  S. sanguinis  
was 2.57 × 10 7  (95% CI: 1.75 × 10 7  to 3.39 × 10 7 ) and 3.08 × 10 7  
(95% CI: 2.42 × 10 7  to 3.75 × 10 7 ) respectively in the moderate car-
ies group (ICDAS = 2–4; n = 67). The mean cfu/ml counts of
 S. mutans  and  S. sanguinis  was 4.35 × 10 7  (95% CI: 3.01 × 10 7  to 
5.70 × 10 7 ) and 3.27 × 10 7  (95% CI: 2.60 × 10 7  to 3.95 × 10 7 ) in the 
severe caries group (ICDAS = 5–6; n = 62). All groups presented 
high levels of  S. mutans  and  S. sanguinis  counts. The lowest cfu/ml 
counts for  S. mutans  were found in caries-free patients (ICDAS = 
0) and the highest cfu/ml counts for the same species were found 
in the severe caries group (ICDAS = 5–6).

  The study was funded by FONIS SA11I2035 National Fund for 
Health Research, Ministry of Health, Government of Chile.
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  32 

 Acid Production by  Streptococcus mutans  and 

Bifidobacteria Associated Biofilms Exposed to 

Different Carbohydrates 

 B.M. Matos  a,   * , M.J. Buijs  d , M.A. Hoogenkamp  d , J. Sangalli  a , 
F.L. Brighenti  b , C.Y. Koga-Ito  a , D. Beighton  c , J.M. ten Cate  d , 
W. Crielaard  d  

 mellodematos   @   yahoo.com.br
 a Universidade Estadual Paulista, São José dos Campos, and 
 b Universidade Estadual Paulista, Araraquara, Brazil;  c King’s 
College London, London, UK;  d Academic Centre for Dentistry 
Amsterdam, Amsterdam, The Netherlands 

 The aim of this study was to evaluate the acid production by 
 Streptococcus mutans  and bifidobacteria associated biofilms ex-
posed to different carbohydrates. Biofilms were grown on glass 
discs from a standardized suspension (OD620 = 0.7, diluted 1:   50) 
of  S. mutans  UA159 for 24 h in a 24-well plate. Then the discs were 
transferred to a new plate with a standardized suspension (as men-
tioned above) of one of the following bifidobacteria:  B. dentium  
DSM 20436,  P. denticolens  DMS 10105 or  S. inopinata  DMS 10107 
and incubated for 24 h. The biofilms were washed twice and de-
pleted of endogenous reserves of carbohydrates by incubation for 
30 min at 37   °   C. The biofilms were incubated for 3 h in a plate con-
taining SDM medium + 10 m M  of carbohydrate (glucose, lactose, 
raffinose, sucrose) or water. Concentrations (m M ) of organic acids 
(acetic, butyric, formic, lactic, propionic) were determined by cap-
illary electrophoresis. More expressive concentrations of acetic 
acid were produced in presence of glucose, raffinose and sucrose. 
Higher concentrations of lactic acid were produced with glucose 
and sucrose. Concentrations of acetic acid for glucose, raffinose 
and sucrose were respectively:  S. mutans  (0; 0; 0),  S. mutans  +  L. 
acidophilus  (0.38 ± 0.1; 0.53 ± 0.07; 0.22 ± 0.06),  S. mutans  +  B. 
dentium  (0.11 ± 0.04; 0.22 ± 0.05; 0.11 ± 0.03),  S. mutans  +  P. den-
ticolens  (0.34 ± 0.04; 1.24 ± 0.15; 0.34 ± 0.05),  S. mutans  +  S. inopi-
nata  (0.55 ± 0.01; 1.46 ± 0.10; 0.38 ± 0.08). Concentrations of lactic 
acid for glucose and sucrose were respectively:  S. mutans  (2.96 ± 
0.20; 2.25 ± 0.46),  S. mutans  +  L. acidophilus  (2.15 ± 0.46; 3.23 ± 
1.27),  S. mutans  +  B. dentium  (2.51 ± 0.14; 2.71 ± 0.12),  S. mutans  
+  P. denticolens  (9.50 ± 0.96; 12.60 ± 1.05),  S. mutans  +  S. inopi-
nata  (9.23 ± 0.28; 11.79 ± 0.70). The association between  S. mutans  
and  P. denticolens  or  S. inopinata  produced increased concentra-
tions of lactic acid in presence of glucose or sucrose.

  The study was funded by the São Paulo Research Foundation 
(FAPESP 2010/02063-1) and Brazilian Federal Agency for Support 
and Evaluation of Graduate Education (CAPES 3755/10-0).

  33 

 In situ Evaluation of Antibacterial Dental Materials 

Containing Nanosilver and Quaternary Ammonium 

Monomer 

 L.K.A. Rodrigues  a,   * , M.A.S. Melo  a , M.D. Weir  b , H.H.K. Xu  b  

 lidianykarla   @   yahoo.com
 a Department of Operative Dentistry, Faculty of Pharmacy, 
Dentistry and Nursing, Federal University of Ceara, Fortaleza, 
Brazil;  b University of Maryland Dental School, Baltimore, Md., 
USA 

 Cariogenic bacteria from biofilms around restorations are the 
main reason for dental restoration failure and replacement. The 
objective of this in situ study was to investigate antimicrobial ef-
fects of the incorporation of silver (NAg) and quaternary ammo-
nium monomer (DMADM) nanoparticles into direct restorative 
dental materials. NAg and DMADM were incorporated into prim-
er and adhesive components as well in nanocomposite at 0.1% and 
DMADM at 10% by mass. Sixteen subjects wore an acrylic device 
containing four bovine enamel discs with drilled holes restored 
with control or NAg+DMADM-containing restorative materials. 
Using a split-mouth design, the enamel discs were subjected to 
20% sucrose solution (8×/day) to induce a cariogenic challenge. 
Biofilms accumulated over the discs for 7 and 14 days were col-
lected and microbiologically analyzed by culture for total viable 
microorganisms, total streptococci, mutans streptococci, and lac-
tobacilli. A viability fluorescence stain was performed to biofilm 
accumulated for 1, 3, 7 and 14 days. The two sample independent 
Student’s t-test was used to evaluate the results (α = 5%). The test-
ed restorative materials resulted in a significant reduction of num-
bers of mutans streptococci at 7 day evaluation as compared to 
control (1.91 ± 1.70 and 4.36 ± 3.42, respectively, mean ± SD ex-
pressed by 10 5  CFU/mg biofilm). In contrast, similar bacterial vi-
ability and total bacterial numbers were observed at 14 day evalu-
ation with regard to the total number of microorganisms, total 
streptococci, mutans streptococci, and lactobacilli (p > 0.05). It can 
be concluded that NAg+DMADM incorporation in restorative 
materials has potential to inhibit caries-associated bacteria around 
restored tissue, however their effects on biofilm ecology are related 
to biofilm degree of maturation. The novel method of combining 
antibacterial agents (NAg and DMADM) may enable new strate-
gies for caries control by reduction of mutans streptococci around 
restorations. 

  The second author had a fellowship from CAPES-FULBRIGHT 
for performing part of her thesis in the USA.
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  34 

 CovR and VicRK Regulate Cell Surface Biogenesis 

Genes Required for Biofilm Formation in 

 Streptococcus mutans  

 R.N. Stipp  a,   * , H. Boisvert  b,  D.J. Smith  c,  J.F. Höfling  a,  M.J. Duncan  b, 
 R.O. Mattos-Graner  a    

rafaelns   @   fop.unicamp.br
 a Department of Oral Diagnosis, Piracicaba Dental School, 
University of Campinas, Piracicaba, Brazil;  b Department 
of Molecular Genetic and  c Department of Immunology, 
The Forsyth Institute, Cambridge, Mass., USA 

  Aim:  The two-component system VicRK and the regulator 
CovR of  S. mutans  co-regulate a group of virulence genes associ-
ated with the synthesis of and interaction with extracellular poly-
saccharides of the biofilm matrix. Here we investigated the contri-
bution of five genes controlled by CovR or VicR in biofilm forma-
tion. Single gene nonpolar deletions were performed in genes 
SMU.609, SMU.1090, SMU1437c, SMU.2146c and SMU.2147c of 
strain UA159 (WT). Putative lytic and autolytic activities of genes 
were evaluated in WT and mutants. Gene expressions were evalu-
ated in biofilm developed in polystyrene plates containing BHI
(w/out sucrose) during 4 h. Extracellular DNA released during 
 biofilm formation was measured by qPCR.  Results:  The five novel 
proteins analyzed in this study have domains suggestive of func-
tions linked to murein biogenesis or cell surface structure. The loss 
of genes promoted significant alterations in biofilm initiation, in-
cluding increased fragility, defects in microcolony formation, atyp-
ical cell morphology and/or chaining. Expression of vicR, covR and 
targets (gbpB, wapE, smaA, lysM, SMU.2146c) are up-regulated
up to 4-fold during biofilm initiation, in a sucrose-dependent man-
ner. Mutants with impaired lytic activity on cell wall (SMU.1090- 
and SMU.2147c-) showed significantly lower amounts (2- and 
3-fold, respectively) of eDNA compared to parent. SMU.609- and 
SMU.2146c- mutants released more eDNA (6- and 18-fold, respec-
tively) during biofilm formation.  Conclusions:  These data support 
a model in which VicRK and CovR coordinate cell division and 
surface biogenesis, a process apparently linked with formation and 
structuring of stable biofilms in the presence of sucrose.

  The study was funded by CAPES PNPD 2905/2010 and FAPESP 
09/54182-7.

  35 

 Caries Prevalence and  Streptococcus mutans  in Saliva 

of Vietnamese Schoolchildren 

 T.T. Thuy  a, b,   * , K. Kato  a , H. Nakagaki  a , C. Robinson  c  

 tranthuthuyrhm   @   yahoo.com
 a Department of Preventive Dentistry and Dental Public Health, 
School of Dentistry, Aichi-Gakuin University, Nagoya, Japan; 
 b Faculty of Odonto-Stomatology, Ho Chi Minh University of 
Medicine and Pharmacy, Ho Chi Minh City, Vietnam;  c Leeds 
Dental Institute, University of Leeds, Leeds, UK 

 The aim of this study was to quantify oral streptococci and 
 Streptococcus mutans  in saliva and to evaluate the association of 
the amounts of bacteria with caries experience. 94 6-year-old 
schoolchildren in Ho Chi Minh City, Vietnam were examined for 
caries status (dmf-t, WHO 1997) and stimulated saliva samples 
were collected. Genomic bacterial DNA was extracted using the 
QIAamp DNA Mini Kit (Qiagen). The DNA level of total bacteria, 
oral streptococci and  S. mutans  were quantified using TaqMan 
real-time PCR (7900HT, Applied Biosystems) with absolute stan-
dard curve method and converted to bacterial cells/ml saliva. The 
results showed that the levels of bacteria varied widely among sub-
jects. There was no significant difference in the number of total 
bacteria, oral streptococci and the proportion of oral streptococci 
between caries free (n = 28, dmf-t = 0) and caries group (n = 66, 
dmf-t  ≥ 1).  S. mutans  was not detected in saliva of 5 subjects with 
a detection limit of approximately 20 bacterial cells in the PCR re-
action mixture. The mean amount of  S. mutans  (cells/ml saliva) in 
caries-free and caries group was 8.5 × 10 5  (SD 13.2 × 10 5 ) and 1.28 
× 10 7  (SD 2.61 × 10 7 ), respectively. Significant difference was 
found between caries-free and caries subjects in both the number 
and the proportion of  S. mutans  to total bacteria and to oral strep-
tococci (Mann-Whitney test, p < 0.01). There was a positive cor-
relation of dmf-t with both the number of  S. mutans  (r = 0.517) 
and the proportion of  S. mutans  to total bacteria (r = 0.550) and to 
oral streptococci (r = 0.589) (Spearman’s rank test, p < 0.01). This 
suggested that  S. mutans  seems to be associated with caries experi-
ence in the studied population.

  This work was supported by the AGU High-Tech Research 
Center Projects from the Ministry of Education, Culture, Sport, 
Science and Technology, Japan and the Overseas Training Project 
from the Ministry of Education and Training, Vietnam.
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  36 

 Pilot Longitudinal Analysis of Caries-Associated 

Biological Risk Factors in Children Aged One to 

Three Years 

 J. Malcolm  a ,    * , G. Ramage  a , Y. Blair  b , L. Macpherson  b , D. Conway  b , 
A. Sherriff  b , S. Culshaw  a  

 jennifer.malcolm   @   glasgow.ac.uk
 a Infection and Immunity Research Group and  b Dental Public 
Health Unit, Glasgow Dental School, School of Medicine, College 
of Medicine, Veterinary and Life Sciences, University of Glasgow, 
Glasgow, UK 

  Aim:  To develop methodologies to longitudinally investigate 
the relationship between the development of the cariogenic oral 
biofilm coincident with development of salivary immune respons-
es.  Experimental Approach:  Children aged 1 year were recruited 
to the study from Childsmile, a Scottish dental public health im-
provement programme. Dental plaque and unstimulated saliva 
were collected from children at baseline and at follow-up aged 
3 years, at which time a dental examination was also performed. 
Dental plaque was investigated by TaqMan ®  qPCR for the pres-
ence of  S. mutans  and saliva was investigated by ELISA for the 
presence of lactoferrin, LL37, HNPs 1–3, calprotectin and sIgA 
antibodies specific for a panel of oral streptococci.  Results:  At 
baseline 63 children were recruited to the study, of whom 23 were 
successfully followed up. The proportion of  S. mutans  in dental 
plaque increased from 0.002% in 1-year-olds to 2.66% in 3-year-
olds (p < 0.001). Coincidentally, mean salivary concentrations of 
HNPs 1–3 increased from 108.8 to 499.0 ng/ml (p = 0.008) and 
calprotectin from 504.2 to 676.4 ng/ml (p = 0.030). Furthermore, 
mean concentrations of sIgA antibodies specific for oral strepto-
cocci increased over time:  S. mutans  (246 to 382 EU, p = 0.049),
 S. mitis  (265 to 604 EU, p = 0.001) and  S. sanguinis  (249 to 484 EU, 
p = 0.009). Ninety-one percent (n = 21/23) of children at age three 
were found to be caries-free according to BASCD criteria.  Conclu-

sions:  In this pilot study successful methodologies were developed 
which allowed for detection of cariogenic bacteria and salivary an-
timicrobial proteins in young children.  S. mutans  colonises the 
oral cavity of young children at a time when they are relatively im-
munologically immature. As colonisation increases, salivary im-
mune responses undergo maturation as indicated by increases in 
salivary antimicrobial peptides and sIgA antibodies specific for 
oral streptococci.

  This work was funded by the Scottish Government Health De-
partment.

  37 

 The Effect of 1% Chlorhexidine Varnish on the 

Prevention of Caries in Erupting Permanent Molars 

 S. Gizani  a,   * , S. Flamee  a , C. Caroni  b , S. Twetman  c , 
L. Papagiannoulis  a  

 stgizani   @   dent.uoa.gr
 a Department of Paediatric Dentistry, Dental School, University 
of Athens, and  b School of Applied Mathematical and Physical 
Sciences, National Technical University of Athens, Athens, 
Greece;  c Department of Cariology, Faculty of Health Sciences, 
University of Copenhagen, Copenhagen, Denmark 

 The aim of this clinical study was to evaluate the effect of 1% 
chlorhexidine thymol varnish (Cervitec Plus ® , Ivoclar Vivadent) 
on (a) oral health and (b) levels of cariogenic bacteria, in patients 
with  ≥ 1 erupting first (1 st M) or second permanent molars (2 nd M), 
1 year after full occlusion. A control group of similar age partici-
pated in a standard preventive program. Subjects were allocated 
randomly to receive chlorhexidine varnish every 3 months (CHX 
group) or fluoride and placebo varnish, alternatively, every 3 
months (F group). Plaque accumulation (Hygiene Index [Lindhe: 
Nor Tannlaegeforen Tid 1981;   91:   357–358]), caries [Carvalho et 
al.: J Dent Res 1989;68:773–779, modified] and levels of mutans 
streptococci (MS) (CRT test, Ivoclar Vivadent ® ) were recorded, at 
baseline and 12 months. The sample consisted of 184 children with 
mean age of 8.7 years (SD 3.0 years) (110 with 1 st M and 74 with 
2 nd M). At baseline, approximately 90% of tooth surfaces were 
plaque-free and remained so during the program. From baseline 
to 1 year, the number of children with no detectable MS (<10 3  cfu/
ml) increased from 22.8% to 56.5% in the CHX group but by sig-
nificantly less (p < 0.001), from 18.5% to 28.3%, in the F group. The 
dmfs scores for children with 1 st M were: CHX group, mean = 6.93 
(SD = 11.73) at baseline vs. 7.14 (11.90) at 1 year, and F group, 
mean = 12.27 (15.82) vs. 12.31 (15.79), respectively. DMFS scores 
for the older group of children were: CHX, 1.53 (3.89) vs. 1.59 
(3.87) and F group, 1.75 (3.75) vs. 2.0 (3.77). The 3-monthly ap-
plication of CHX varnish could significantly reduce MS levels in 
saliva. However, no significant differences between F and CHX 
groups were seen in the caries experience at 1 year vs. baseline, for 
either molar.

  The study was partially funded by Ivoclar-Vivadent.
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 Session 2
De- and Re-Mineralization and 
Caries Risk 
  

with 250 ppm F –  or xylitol in decreasing high caries risk connected 
with dental biofilm, high salivary LB and SM levels in young chil-
dren, but the differences were not significant.

  The study was supported by Volgograd State Medical Univer-
sity.

  39 

 Influence of White Spot Lesions Treatment and 

Dental Bleaching on Opacity and Fluorescence of 

Enamel 

 C.R.G. Torres * , B.M. Fonseca, A.B. Borges 

 carlosrgt   @   fosjc.unesp.br
Department of Restorative Dentistry, Institute of Science and 
Technology, São Paulo State University (UNESP), São Paulo, 
Brazil 

  Aim:  The aim of this study was to evaluate the effects of differ-
ent white spot lesions treatments associated with dental bleaching 
on opacity and fluorescence of dental enamel.  Methods:  Eighty flat 
enamel disks (3 mm diameter and 1 mm thick) were obtained from 
bovine incisors. The initial (INI) opacity (translucency parameter 
or TP units) and fluorescence (fluorescent emission or DeltaE * ab-
FL units) of the samples were measured using a spectrophotometer 
(CM-2600d, Konica-Minolta). Artificial caries (CAR) were creat-
ed in all samples and the measurement was repeated. The speci-
mens were divided into four groups, according to the treatment 
applied (n = 20): CON (control) – immersion in ultrapure water 
for 8 weeks; SAL immersion in artificial saliva for 8 weeks; FL dai-
ly application of 0.05% sodium fluoride for 1 min/artificial saliva 
for 8 weeks; and ICON-resin infiltration (Icon ® , DMG). After the 
treatments (TRE), the assessment was repeated. Dental bleaching 
(BLE) using 35% hydrogen peroxide gel was performed in all sam-
ples for 30 min and the measurements were performed after 

 38 

 Caries Risk in Children Aged 12–23 Months in 

Connection with Toothpaste Active Ingredients 

 A. Rodionova *  

 asrodionova   @   bk.ru
Department of Pediatric Dentistry, Volgograd State Medical 
University, Volgograd, Russia 

 The aim was to assess caries risk in young children in connec-
tion with toothpaste active ingredients. The study was approved by 
Regional Ethics Committee. 45 caries-free children aged 12–23 
months (mean 16.6) who had not had oral hygiene were enrolled. 
The mothers’ informed consents were obtained. The mothers were 
trained in tooth brushing for their children. The children were 
randomly assigned to 3 groups (15 children in each) for home 
tooth brushing using toothpastes with different active ingredients: 
fluoride 250 ppm F –  (F2), fluoride 500 ppm F –  (F5), xylitol (X). 
Simplified biofilm index was used to reveal dental plaque. Dento-
cult LB and Dentocult SM kits (Orion Diagnostica, Finland) were 
used to reveal salivary Lactobacilli (LB) and  Streptococcus mutans  
(SM) levels, colony counts of >10,000 CFU/ml were considered 
high. Children with visible dental biofilm and high level of LB and 
SM were considered high caries risk (HCR) children. Dental bio-
film and the levels of LB and SM were estimated at baseline and 
after 3 months. Statistical analysis was performed using STATIS-
TICA-6; mean, 95% confidence interval (CI), and relative risk 
(RR) were calculated, comparisons were assessed by Student t-test 
and McNemar test. At baseline percentage of HCR children was 
20.0% in F2, 40.0% in F5, 26.7% in X, after 3 months 20.0%, 13.3% 
and 33.3% respectively. In the F5 amount of HCR children de-
creased by 26.7% (CI 15.2–38.0), RR = 0.69 (CI 0.43–1.09); in the 
F2 amount of HCR children remained the same, 20.0% (CI 9.7–
30.3), RR = 1 (CI 0.75–1.32); in the X amount of HCR children 
increased by 6.7% (CI 0.3–13.1), RR = 1.3 (CI 0.86–1.95). The dif-
ferences between the groups were not statistically significant, p > 
0.05. Toothpaste with 500 ppm F –  was superior over toothpaste 
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1 week. The data were submitted to ANOVA and Tukey’s tests 
across the treatments for each moment of evaluation.  Results:  
Opacity: For INI (p = 0.876) and after CAR (p = 0.373) there were 
no significant differences. After TRE (p = 0.000): ICON-13.76a, 
FL-17.21a, CON-23.50b, SAL-24.25b. After BLE (p = 0.012): 
ICON-12.45a, FL-13.13ab, SAL-14.12ab, CON-14.57b. Fluores-
cence: For INI (p = 0.143) and after CAR (p = 0.134) there were no 
significant differences. After TRE (p = 0.000): CON-0.90a, SAL-
1.01a, FL-1.14a, ICON-2.13b. After BLE (p = 0.280) there were not 
significant differences among the groups: CON-0.73a, SAL-0.80a, 
FL-1.01a, ICON-0.76a.  Conclusions:  The treatments with ICON 
and FL produced a higher opacity than the control group. After the 
BLE, just the ICON group showed a higher opacity in relation to 
the control. Only the treatment with ICON showed higher fluores-
cence than the control group, but this difference disappear after 
the bleaching.

  40 

 Anti-Carious Effect of Cerium Chloride on Initially 

Demineralised Enamel 

 F.J. Wegehaupt * , W. Buchalla, B. Sener, P.R. Schmidlin, T. Attin 

 florian.wegehaupt   @   zzm.uzh.ch
Department of Preventive Dentistry, Periodontology and 
Cariology, Center for Dental Medicine, University of Zurich, 
Zurich, Switzerland 

 This in vitro study aimed to determine the potential of cerium 
chloride to reduce artificial caries mineral loss and lesion depth 
progression on pre-demineralised enamel. Eighty enamel samples 
were prepared from 20 bovine lower central incisors. Crowns were 
sectioned in four pieces, embedded in acrylic resin, ground flat 
from the labial aspect and each one piece per tooth was randomly 
allocated to one out of four groups (A–D; n = 20 per group). Spec-
imens were stored in a demineralizing buffer solution [Buskes et 
al.: Caries Res 1985;   19:   490–496] to induce artificial caries lesions. 
After 7 days, samples were treated for 30 s with one of the follow-
ing solutions: placebo (water; A), amine fluoride (Elmex fluid; B), 
cerium chloride (10%; C) and combined fluoride/cerium chloride 
application (D). After another 7 days in demineralizing buffer so-
lution, the integrated mineral loss (ΔZ) and lesion depth (LD) was 
determined by transversal microradiography and compared by 
Scheffé’s post hoc tests (p  ≤  0.05). The statistically highest min-
eral loss (ΔZ) and lesion depth (LD) was observed for the placebo 
group A (4,098 ± 346 vol%μm and 181 ± 9 μm, mean ± SD). The 
significantly lowest ΔZ and LD were observed for samples treated 
with the combined fluoride/cerium chloride (group D) (2,993 ± 
209 vol%μm and 103 ± 9 μm) and cerium chloride (3,068 ± 209 
vol%μm and 109 ± 7 μm). Following treatment with amine fluoride 
ΔZ and LD (3,384 ± 260 vol%μm and 140 ± 9 μm) were signifi-
cantly lower as compared to the placebo group but significantly 
higher compared to groups C and D. Cerium chloride and its com-
bination with amine fluoride showed a higher potential to signifi-
cantly reduce mineral loss and lesion depth development of de-
mineralised enamel than fluoride alone.

  41 

 Caries Lesion Rehardening as a Function of 

Stannous, Fluoride and pH 

 F. Lippert *  

 flippert   @   iupui.edu
Indiana University School of Dentistry, Indianapolis, Ind., USA 

 The aim was to investigate the effects of stannous and fluoride 
over a broad pH range on surface hardness changes in early caries 
lesions under plaque fluid-like conditions. Bovine enamel speci-
mens were demineralized at 37   °   C for 24 h using a solution con-
taining 50 m M  lactic acid and 0.2% Carbopol 907 which was 50% 
saturated with respect to hydroxyapatite. Lesions were assigned to 
20 treatment groups (n = 14) and exposed at 37   °   C for 24 h to a gel 
containing 50 m M  acetic acid, 4.1 m M  CaCl 2 , 8 m M  KH 2 PO 4 , 63 
m M  KCl, 1% carboxymethylcellulose and 3 m M  NaN 3 . These gels 
were supplemented with stannous (0 or 0.55 m M /65 ppm; as stan-
nous chloride) and fluoride (0 or 10.5 μM/0.2 ppm; as sodium 
 fluoride) and pH adjusted (KOH) to 4.5, 5.0, 5.5, 6.0 or 6.5 in a 
2 × 2 × 5 factorial design. Knoop surface microhardness was used 
throughout the experiment to determine the average specimen in-
dentation length from five indentations (50 g load) of specimens 
before (IL base ), after lesion creation (IL lesion ) and after gel exposure 
(IL post ). The percent surface microhardness recovery (%SMHr) 
was calculated as follows: %SMHr = (IL lesion  – IL post )/(IL lesion  – 
 IL base ) × 100. Data were analyzed using three-way ANOVA 
(p < 0.05). The stannous × fluoride × pH interaction was not sig-
nificant (p = 0.48), however all two-way interactions were (stan-
nous × fluoride p < 0.0001; stannous × pH p < 0.0001; fluoride × 
pH p = 0.0206). Stannous and fluoride ions each had a significant 
effect on %SMHr compared to no stannous or no fluoride at all pH 
values apart from 6.0 with higher pH values resulting in higher 
%SMHr for fluoride. Stannous enhanced %SMHr at pH 4.5, 5.0 
and 5.5 but diminished %SMHr at pH 6.5. There were no syner-
gistic effects between stannous and fluoride. While interpretation 
of the present data is complex and not straightforward, it can be 
concluded that fluoride, as expected, enhanced %SMHr while the 
effect of stannous was pH dependent.

  This study was solely funded by the Oral Health Research In-
stitute Remineralization Research Program.

  42 

 Evaluation of a Selenium-Containing Antimicrobial 

Pit and Fissures Sealant 

 I.M.G. El Zayat  a,   * , D.A. Vo  b , M. El Banna  a , B.T. Amaechi  b,   *  

 inas.elzayat   @   gmail.com
 a Department of Operative Dentistry, Misr International 
University, Cairo, Egypt;  b University of Texas Health Science 
Center at San Antonio, San Antonio, Tex., USA 

 The purpose of this study was to evaluate a new selenium-con-
taining antimicrobial pit and fissure sealant, SeLECT Defense ® , 
for microleakage, comparing it to the commonly used UltraSeal 
XT ®  sealant. 40 teeth, consisting of molars and premolars were 
collected. Teeth with pits and fissures suitable for sealing were se-
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lected and sealed (20 teeth/sealant type), following the current rec-
ommended clinical procedure. Following sealing, the teeth were 
thermocycled 300 times in hot and cold water baths (5 min in each 
temperature) to simulate 3.5 months of exposure in oral cavity and 
influence of hot and cold foods. The samples were then soaked for 
8 h in silver nitrate for possible dye penetration and indication of 
leakage. Then a tooth section approximately 100 μm in thickness 
was cut from each tooth through the sealant. The section was then 
soaked for 8 h in photo development fluid. The degree of micro-
leakage was then analyzed by an evaluator who was blind to the 
sealant used in each tooth. The evaluator rated the degree of mi-
croleakage by scoring method, 0–4, with 0 indicating no leakage 
and 4 indicating leakage extending to the base of the sealant. An 
unpaired t-test analysis (n = 20; α = 0.05) indicated that UltraSeal 
XT (mean = 3.6; 95% CI = 3.24–3.96) displayed significantly (p < 
0.01) more microleakage than SeLECT Defense (mean = 2.55; 95% 
CI = 1.8–3.3). In conclusion, after simulated 3.5 months oral ex-
posure, UltraSeal XT showed marginal leakage exceeding that of 
SeLECT Defense, thus indicating that UltraSeal XT sealant has a 
higher chance of failing due to microleakage than SeLECT Defense 
sealant.

  The study was funded by Element 34 Technology, Inc., Lub-
bock, Tex., USA.

  43 

 Identification of Carious Lesions Using Optical 

Coherence Tomography 

 N. Khan, P. Anderson, S. Rawlinson, P. Tomlins *  

 p.h.tomlins   @   qmul.ac.uk
Institute of Dentistry, Barts and The London School of Medicine 
and Dentistry, Queen Mary University of London, London, UK 

  Background:  Whilst prevention is better than cure, early diag-
nosis is important in the prompt management of a disease process. 
Dental caries is one of the most common chronic childhood dis-
eases, and deterioration in oral health can be detrimental to whole 
body wellbeing. Thus early identification of caries is vital. Optical 
coherence tomography (OCT) may be able to identify lesions in 
the clinic, and therefore promote the early initiation of treatment 
strategies.  Technique/Methods:  Six extracted teeth with no visible 
carious lesions were selected. All teeth were initially scanned by 
X-ray microtomography to locate a carious lesion. Next this region 
was scanned using an OCT microscope. Scattering Attenuation 
Microscopy software was used to obtain an image. Short-term de-
mineralization of the enamel in acetic acid (pH 4) was performed 
to determine whether OCT could quantitatively differentiate be-
tween the depth of light penetration in sound and partially demin-
eralised enamel.  Results:  OCT was able to detect the carious lesion 
invisible to the eye (enamel cracks were also identifiable). Depth 
of light penetration was influenced by the degree of mineralisation; 
pre-demineralisation: 10.65 ± 1.55 μm, partial demineralisation: 
23.29 ± 3.65 μm, p = 0.03 Student’s paired t-test. OCT can detect 
carious lesions that are invisible to the eye and assess mineral qual-
ity and structural integrity of the enamel. Development of the tech-
nique to allow chairside diagnosis will permit early intervention to 
maintain oral, and preserve whole body, health.

  44 

 Effect of Fluoride-Releasing Restorative Materials on 

Artificial Proximal Caries: An in vitro Study 

 D.P. Raggio * , C.A.B. Guglielmi, F.M. Mendes 

 danielar   @   usp.br
Department of Pediatric Dentistry, School of Dentisty, University 
of São Paulo, São Paulo, Brazil 

 This in vitro study investigated the remineralisation of artificial 
caries when in proximal contact with different fluoride-releasing 
restorative materials. One hundred and twenty primary enamel 
blocks were covered with varnish, except for a 3 × 2 mm area, and 
submitted to an artificial caries induction pH cycling model (de-
mineralizing solution, pH 4.6, 8 h; remineralising, pH 7, 16 h, 10 
days). Blocks (n = 20) of composite resin, glass ionomer cement 
(GIC), encapsulated GIC, resin modified GIC and compomer were 
prepared and attached to an enamel block, simulating the contact 
point with a proximal restoration. These sets were submitted to a 
subsequent caries challenge (demineralizing solution, pH 4.5, 8 h; 
remineralising, pH 7, 16 h), for 7 or 14 days (n = 10). After these 
periods, cross-sectional microhardness (CSMH) analysis was car-
ried out to quantify mineral gain/loss. ΔCSMH was calculated 
comparing the measurements performed within the white spot le-
sion area and those performed on the sound surface of the same 
enamel slab (covered with acid-resistance varnish). Kruskal-Wal-
lis test demonstrated that there was no significant difference 
among groups for the baseline values (p = 0.0982) or those ob-
tained after lesion development (p = 0.148). Distribution of data 
and equality of variances were confirmed using Kolmogorov-
Smirnov and Levene tests. Two-way ANOVA followed by Tukey 
test were used to compare the periods of challenge and the materi-
als, respectively. CSMH analysis demonstrated that significant 
higher mineral loss was observed for lesions in contact with the 
composite resin, when compared to all other groups (p < 0.0001). 
The mean (SD) integrated area of mineral loss for contact with 
composite resin was 32,090 (6,545) and 29,524 (6,166) kg/mm 2 · 
μm, for 7 out 14 days of challenge, respectively. After both periods, 
conventional GIC was the most efficient material to prevent lesion 
progression. Mineral loss for specimens in contact with conven-
tional and encapsulated GIC after 7 and 14 days was 8,426 (6,219); 
7,630 (2,689) and 10,272 (4,023); 10,791 (4,766) kg/mm 2  · μm, re-
spectively. In conclusion, different fluoride-releasing materials 
can prevent the progression of adjacent enamel lesions when in 
contact with them, however the conventional GIC is the most ef-
ficient.

  This study was supported by FAPESP (São Paulo State Re-
search Foundation) and CNPq (National Counsel of Technologi-
cal and Scientific Development).
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  45 

 Enamel Mineral Measurements with EPMA and TMR 

 N.J. Cochrane  a,   * , Y. Iijima  b , P. Shen  a , Y. Yuan  a , C.M. MacRae  c , 
N.C. Wilson  c , G.G. Adams  a , E.C. Reynolds  a  

 n.cochrane   @   unimelb.edu.au
 a Oral Health CRC, Melbourne Dental School, Bio21 Institute,
The University of Melbourne, Melbourne, Vic., Australia; 
 b Nagasaki University, Nagasaki, Japan;  c Microbeam Laboratory, 
CSIRO Process Science and Engineering, Clayton, Vic., Australia 

 Transverse microradiography (TMR) and electron probe mi-
croanalysis (EPMA) are commonly used for characterizing dental 
tissues. TMR utilizes an approximately monochromatic X-ray 
beam to determine the mass attenuation of the sample which is 
converted to volume percent mineral (vol%min). An EPMA stim-
ulates the emission of characteristic X-rays from a variable volume 
of sample (dependent on density) to provide compositional infor-
mation. The aim of this study was to compare the assessment of 
sound, demineralized and remineralized enamel using both tech-
niques. Human enamel samples were demineralized, part was sub-
sequently remineralized and a further part was acid challenged. 
The demineralization and remineralization solutions used were 
those described by Tanaka and Iijima [J Dent 2001;   29:   421–426]. 
The same line profile through each of the lesions (n = 12) was an-
alyzed using TMR and EPMA to determine vol%min and wt% el-
emental composition and ratio information respectively. EPMA 
data were transformed into vol%min data to test the agreement 
between the two techniques. The pattern of parameters deter-
mined by each technique correlated well (correlation coefficients 
> 0.76, p < 0.001), however, the absolute values were not similar. 
The mean difference between the measurements at the lesion max-
ima and minima were 10.2 ± 6.4 vol%min (p < 0.001) and 21.0 ± 
15.1 vol%min (p < 0.001) respectively with EPMA always provid-
ing the higher values. This is likely to be attributable to the complex 
ultra-structural composition of the samples, their variable density 
as well as charge buildup and non-linear interaction of the EPMA 
generated X-rays. In conclusion, EPMA remains an important 
technique for obtaining chemical and elemental ratios from dental 
tissues but its limitations must be appreciated and it should not be 
used in place of TMR for determining mineral content.

  Funding from the Oral Health CRC is gratefully acknowledged.

  46 

 Bio-Inspired Enamel Repair via Cooperation of 

Calcium Release Agent and Glutamate 

 L. Li  a , R. Tang  a , Y. Deng  b , X. Li  b,   *  

 leo-sh.li   @   unilever.com
 a Zhejiang University, Hangzhou, China;  b Unilever Research and 
Development, Shanghai, China 

 Over recent decades, many attempts at enamel remineralisa-
tion or synthesis of enamel-like apatite crystals in the presence of 
organic additives such as gels and surfactant/polymer have been 
undertaken. However, the harsh experimental conditions (e.g. the 
high reaction temperature) and the involvement of non-biocom-

patible materials prevent their biomedical application. The pur-
pose of this study was to remodel enamel-like hydroxyapatite 
structural features directly on the enamel substrate by crystal 
growth in the presence of calcium salt and glutamate under phys-
iological conditions. 60 mg calcium salt was added into 30 ml sim-
ulated oral fluid (SOF) which contained 100 m M  glutamate (Glu) 
and then the human enamel specimens were incubated with the 
reaction solution for 24 h at 37   °   C. Scanning electron microscope 
(SEM), transmission electron microscope (TEM) and nano-inden-
tation techniques were used to reveal the structure and mechanical 
properties of the newly formed hydroxyapatite layer on enamel 
surface. The results revealed that the preferential orientation of the 
newly formed hydroxyapatite crystals on enamel surface was sim-
ilar to natural enamel. We noted that the enamel surface treated 
with the calcium salt and glutamate had a hardness of 4.12 ± 0.53 
GPa and elastic modulus of 95.16 ± 6.23 GPa. These values were 
similar to that of natural enamel (hardness of natural enamel: 4.56 
± 0.68 GPa, elastic modulus: 98.04 ± 7.28 GPa). Moreover, we also 
found that glutamate promoted the kinetics of the formation and 
crystallisation of hydroxyapatite from 5 to 2 h. In contrast, SOF or 
the calcium salt without Glu could not provide a permanent repair, 
which showed no obvious promotion effect on the formation of 
ordered enamel-like hydroxyapatite layer on enamel surface. The 
cooperation of calcium salt and Glu can result in the regeneration 
of enamel-like structure under physiological conditions. Impor-
tantly, the mechanical characteristics of the repaired enamel are 
maintained well by using this enamel model.

  This research was sponsored by Unilever.

  47 

 Effect of Cu 2+  on Hydroxyapatite Demineralisation 

Relevant to Dental Caries Studied Using Scanning 

Microradiography 

 H. Lingawi  a,   * , M.E. Barbour  b , P. Anderson  c  

 hslingawi   @   uqu.edu.sa
 a Paediatric Dentistry Division, Faculty of Dentistry, Umm al-Qura 
University, Makkah, Saudi Arabia;  b Oral Nanoscience, School of 
Oral & Dental Sciences, University of Bristol, Bristol, and  c Dental 
Physical Sciences Unit, Centre for Oral Growth & Development, 
Institute of Dentistry, Queen Mary University of London, 
London, UK 

 Copper has been reported to be associated with low caries prev-
alence in animals and in human beings. This has been attributed 
mainly to its antimicrobial effect against oral bacteria associated 
with caries. However, it is plausible that the copper ion itself inter-
acts with hydroxyapatite (HAp) to alter the resultant salt’s solubil-
ity. The aim of this study was to investigate the effect of Cu 2+  di-
rectly on the dissolution kinetics of HAp under artificial caries-like 
conditions using scanning microradiography (SMR). HAp discs 
(Plasma-Biotal, UK) with 20 wt% porosity, sintered, 1 mm thick, 
were used as enamel analogues and coated with acid-resistant var-
nish leaving one surface exposed and located in an SMR cell. De-
mineralising solutions of 0.1% acetic acid pH 4.0 simulating caries 
conditions were circulated through the SMR cells. The rate of HAp 
discs demineralisation (RD HAp ) was measured using SMR. SMR 
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measurements were carried out using identical demineralising 
conditions, but with increasing Cu 2+  concentrations of 0.00, 11.25, 
22.50, 45.00, 90.00, 150.00, and 180.00 mg/l and SMR measure-
ments were continued for each case. The SMR measurements were 
then repeated at decreasing Cu 2+  concentrations (180.00, 150.00, 
90.00, 45.00, 22.50, 11.25, and 0.00 mg/l). Each experiment was 
duplicated. RD HAp  decreased significantly (p < 0.05) from 3.52 × 
10 –4  to 2.46 × 10 –4 , 1.65 × 10 –4 , 1.33 × 10 –4 , 1.19 × 10 –4 , 1.03 ×
10 –4  and 8.43 × 10 –4  g · cm –2  · h –1  at increasing Cu 2+  concentrations 
(0.00–180.00 mg/l respectively) and increased significantly (p < 
0.05) from 8.28 × 10 –5  to 1.44 × 10 –4 , 1.62 × 10 –4 , 1.84 × 10 –4 , 2. 04 
× 10 –4 , 2.47 × 10 –4  and 3.11 × 10 –4  g · cm –2  · h –1  at decreasing Cu 2+  
concentrations (180.00–0.00 mg/l). The results showed direct in-
hibitory effect of Cu 2+  on HAp dissolution kinetics. The reversibil-
ity of the effect suggests a surface controlled action rather than 
change in the bulk composition. It demonstrates the potential use-
fulness of Cu 2+  in prevention against caries.

  This study was funded by the Saudi Ministry of Higher Educa-
tion.

  48 

 Reduction of Enamel Demineralisation by a Fluoride 

Toothpaste Containing Enzymes and Proteins 

 K. Hornby * , F. Topi, A. Joiner  

kate.hornby   @   unilever.com
Unilever Oral Care, Bebington, UK 

 The objective of this study was to evaluate the enamel protec-
tive effects of a fluoride toothpaste formulation (1,450 ppm fluo-
ride as NaF) containing enzymes and proteins (Zendium Enamel 
Protect), versus control formulations, from acid erosion in vitro. 
The Zendium Enamel Protect toothpaste contains the following 
enzymes and proteins at a total concentration of 0.48%: amylo glu-
cosidase, glucose oxidase, lactoperoxidase, lactoferrin, lysozyme, 
colostrum and sodium caseinate. Bovine enamel specimens were 
prepared and baseline surface microhardness (SMH) measure-
ments taken. Specimens were stratified into three groups (n = 9) 
and mounted in impression material. Each group underwent a pH 
cycling protocol as follows: toothpaste slurry (1:   2, toothpaste:wa-
ter) (1 min); followed by 3 cycles of: remin, pH 7 (1 h) and 1% w/w 
citric acid, pH 2.3 (2 min); then remin, pH 7 (1 h); toothpaste slur-
ry (1:   2, toothpaste:water) (1 min). This whole cycle was repeated 
before incubating samples in remin solution, pH 7 overnight. The 
cycling protocol was performed for 2 days and then the SMH was 
re-measured. The mean percentage change in SMH was calculated 
for each group. The toothpaste slurry treatments were either Zen-
dium Enamel Protect toothpaste (A), 1,450 ppm NaF control 
toothpaste (B) or a non-fluoride placebo toothpaste (C). The mean 
percentage reduction in SMH (SD) for each treatment group was: 
A 38.41 (4.96); B 44.6 (4.38), and C 64.61 (5.61). Statistical analysis 
(ANOVA, Tukey-Kramer) showed that all treatments were sig-
nificantly different (p < 0.05) to each other. It can be concluded 
that the fluoride toothpaste containing enzymes and proteins can 
give additional protection to enamel from acid erosion over a stan-
dard fluoride formulation.

  49 

 Comparing Two Methods in the Early Detection of in 

vitro Chemical Demineralisation: A Pilot Study 

 S. Desmons * , A.A. Adeyemi, E. Miles, G. Burnside,
E. de Josselin de Jong, S.P. Valappil, R. Lynch, S.M. Higham 

 sophie.desmons   @   liverpool.ac.uk
University of Liverpool, Liverpool, UK 

 The purpose of this study was to compare the ability of the 
QLF-D Biluminator TM  (Inspektor, Amsterdam, The Netherlands) 
and Nuance TM  multispectral imaging system (CRi, Woburn, USA) 
to detect and quantify early in vitro chemical demineralisation. 
Ten specimens were prepared from bovine teeth and immersed in 
acid buffer demineralising solution (2.2 m M  KH 2 PO 4 , 50 m M  ace-
tic acid, 2.2 m M  CaCl 2 , 0.05 ppm F, pH 4.5). Each sample was il-
luminated with a 405 nm exciting light. Four different sets of fluo-
rescence images were captured using QLF-D and Nuance TM  device 
fitted with a 460 high-pass filter at 500, 520 and 550 nm emission 
filters. Measurements were taken at 1, 3, 6, 9, 12, 24, 48 and 72 h. 
The percentage of fluorescence loss (ΔF) was calculated using QA2 
image analysis software (Inspektor, Amsterdam, The Nether-
lands), and tested for correlation using Pearson correlation coef-
ficients (r). QLF-D ΔF values were compared with those obtained 
with Nuance 500, Nuance 520, Nuance 550 respectively using 
paired sample t-tests. The earliest time points where the two meth-
ods detected demineralisation were compared using the non para-
metric Mann-Whitney test. Both methods detected and quantified 
demineralisation. The Pearson coefficients (r) were QLF-D/Nu-
ance 500: 0.910 (95% CI 0.863–0.941), QLF-D/Nuance 520: 0.905 
(95% CI 0.855–0.938), QLF-D/Nuance 550: 0.885 (95% CI 0.826–
0.925). Nuance TM  detected higher ΔF values than QLF-D (p < 
0.001) for each wavelength. At 72 h ΔF values for QLF-D are: 
mean: –18.2, SD 5.2; for Nuance 500, mean: –29.4, SD 9.5; for Nu-
ance 520: mean: –27.6, SD: 8.9; for Nuance 550: mean: –23.9, SD: 
8.9. Nuance TM  detected fluorescence loss significantly earlier than 
QLF-D. The median time point for the first detection was 6 h for 
QLF-D and 3 h for Nuance all wavelengths (p < 0.005). These pre-
liminary results indicate that Nuance TM  showed a high correlation 
with QLF-D as a method for detecting fluorescence loss. It was able 
to detect this significantly earlier and with larger margins com-
pared with QLF-D. Further work is required to determine the 
specificity and sensitivity of these methods.

  50 

 Restoration of Demineralised Enamel by Synthesis of 

Ordered Apatite Crystals 

 S. Siddiqui  a,   * , B. Clarkson  b , H. Chang  b , M. Al-Jawad  a  

 samera.siddiqui   @   qmul.ac.uk
 a Dental Physical Sciences, Queen Mary University of London, 
London, UK;  b School of Dentistry, University of Michigan, 
Ann Arbor, Mich., USA 

 Acid attack due to dental caries results in disruption of the 
highly organised enamel microstructure. Remineralisation studies 
focus on the restoration of mineral density lost during deminer-
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alisation of enamel, rather than the regrowth of ordered mineral. 
The objective was to understand the process of crystal growth to 
show possible repair of the ordered structure. We aimed to synthe-
sise thin films of highly ordered hydroxyl (fluoro) apatite nano-
rods directly onto demineralised enamel sections, using three dif-
ferent physiochemical methods. Scanning electron microscopy 
(SEM) and synchrotron X-ray diffraction (S-XRD) were applied to 
identify the microstructural morphology and preferred crystallite 
orientation respectively of synthetic crystals. Three healthy molars 
were sectioned and artificially demineralised, using 0.1% acetic 
acid at pH 4 for 3, 6 or 7 days. Each section was placed under one 
of three conditions: ambient pressure at 70   °   C [Wang et al.: J Na-
nosci Nanotechnol 2009;   2:   1361–1364], ambient pressure at 37   °   C 
[Yin et al.: Chem Commun 2009;   39:   5892–5894] and mild hydro-
thermal conditions [Chen et al.: Adv Mater 2006;   14:   1846–1851]. 
Growth was observed using SEM. The preferred orientation of the 
crystallites formed by ambient condition was characterised using 
S-XRD. SEM images show the presence of synthetic crystals on all 
enamel specimens, with different degrees of crystallite ordering for 
each method. Hydrothermal treatment produced evenly distrib-
uted growth, with the most well-defined and aligned crystallites in 
the form of hexagonal rods extending to approximately 10 μm 
along the c-axis. Ambient –70   °   C and ambient –37   °   C methods had 
moderate coverage with variation in size and shape of the crystals, 
the former showed small hexagonal-like cross-sectional structures 
with some clusters of spherical particles, whereas the latter was 
dominated with regions of aggregated nano-spheres, lacking order 
and organisation. We have successfully grown ordered apatite 
crystals directly on demineralised surfaces, with crystallite organ-
isation similar to natural enamel, indicating that with optimum 
conditions it is possible to regain lost apatite structure.

  This study was funded by MRC.

  51 

 Remineralization of Incipient Enamel Lesions Using 

Two Fluoride Dentifrices Containing Tri-Calcium 

Phosphate (TCP) 

 P. Klaiber * , P.J. Flanigan 

 prklaiber   @   mmm.com
3M ESPE Dental Products Laboratory, St. Paul, Minn., USA 

 The aim of this study was to compare the surface-microhard-
ness and F uptake from incipient lesions in human enamel using 
two dentifrices containing fluoride (F) and TCP in an in vitro pH 
cycling study. Human enamel specimens were cut into 4.5 mm 
square pieces. Each specimen was cast in an acrylic resin cylindri-
cal block, ground, polished, rinsed, and stored in a hydrated envi-
ronment. Specimens were immersed into a pH 4.9 Carbopol de-
mineralization solution and stored for 96 h at 37   °   C to establish 
incipient lesions. After demineralization, Vickers indentations 
were made on each specimen (4 × 200 g load for 15 s, averaged). 
Specimens were placed into stratified treatment groups (n = 3) so 
average initial surface microhardness (SMH) of the groups were 
statistically not different. Dentrifrices 3M TM  ESPE TM  Clinpro TM  
Tooth Crème (950 ppm F, TCP) and 3M TM  ESPE TM  Clinpro TM  5000 
(5,000 ppm F, TCP) and an artificial saliva control were evaluated 

using a daily pH cycling regimen (4 one-minute treatments and 
one 4-hour acid challenge per day) for a total of 10 days. After cy-
cling, the specimens were subjected to Vickers surface microhard-
ness (200 g force, 15 s dwell time). The specimens were then biop-
sied (100 μm deep × 1 mm diameter) with a microdrill in order to 
determine enamel fluoride uptake (EFU). After pH cycling, a sta-
tistically significant difference between artificial saliva control (a), 
Clinpro TM  Tooth Crème (b), and Clinpro TM  5000 (c) groups was 
observed for both ΔSMH (a = 5.14 ± 5.82, b = 71.42 ± 16.61, and c 
= 133.17 ± 55.73; p = 0.00) as well as for EFU in μg/cm 2  (a = 29.20 
± 20.46, b = 83.60 ± 14.34, and c = 142.68 ± 6.12; p = 0.00) using 
one-way ANOVA. Dentifrices containing TCP and 950 or 5,000 
ppm F improve human enamel hardness independent of F level. A 
clear dose response was observed for both endpoints.

  The study was funded by 3M ESPE Dental Products Labora-
tory.

  52 

 Polygamma Glutamic Acid Reduces Kinetics of 

Hydroxyapatite Demineralization under Caries-

Simulating Conditions 

 Z. Qamar, R. Hill, P. Anderson *  

 p.anderson   @   qmul.ac.uk
Dental Physical Sciences Unit, Institute of Dentistry, Queen Mary 
University of London, London, UK 

 Statherin’s enamel dissolution inhibition function during cari-
ous challenges is associated with interaction of glutamic acid resi-
dues with hydroxyapatite (HAp) surfaces. The traditional Japanese 
foodstuff (Natto) is a naturally occurring inexpensive polypeptide 
polygamma glutamic acid (PGGA), and may perform similar car-
ies inhibitory function. The aim was to determine if PGGA also 
reduces dissolution kinetics of HAp discs used as enamel ana-
logues when subjected to simulated cariogenic challenges. A high 
molecular weight sodium salt of PGGA was obtained from Natto 
Biosciences (Montreal, Canada). HAp discs (porosity 20%) were 
located in scanning microradiography (SMR) cells through which 
demineralizing solutions were circulated. Experiment 1: concen-
trations (0.1%, 0.2%, 0.5%, 1% and 2%) of PGGA were prepared in 
acetic acid (pH 4.0) demineralizing solution. Experiment 2: con-
centrations (0.1%, 0.2%, 0.5%, 1% and 2%) of PGGA were dis-
solved in water. Initially, the discs were subjected to acetic acid (pH 
= 4.0) for 24 h, and SMR used to determine the rate of HAp de-
mineralization (RD HAp ). Experiment 1: discs treated with demin-
eralizing solutions containing increasing concentrations of PGGA, 
each for 72 h. Experiment 2: discs pre-treated with PGGA solution 
for 24 h, then demineralized for a further 48 h, repeated for each 
PGGA concentration. SMR was used to determine RD HAp . For 
PGGA dissolved in acetic acid, RD HAp  at 0.1, 0.2, 0.5, 1.0, 2.0% 
PGGA was 10.5 × 10 –5  g · cm –2  · h –1 , 9.7 × 10 –5  g · cm –2  · h –1 , 6.0 × 
10 –5  g · cm –2  · h –1 , 4.7 × 10 –5  g · cm –2  · h –1 , 4.0 × 10 –5  g · cm –2  · h –1  
respectively. For PGGA dissolved in water, RD HAp  at 0.1, 0.2, 0.5, 
1.0, 2.0% PGGA was 19.0 × 10 –5  g · cm –2  · h –1 , 15.1 × 10 –5  g · cm –2  
· h –1 , 10.0 × 10 –5  g · cm –2  · h –1 , 9.5 × 10 –5  g · cm –2  · h –1 , 5.3 × 10 –5  g 
· cm –2  · h –1  respectively. All values were significantly lower than the 
control (p < 0.001). In conclusion, PGGA reduces HAp deminer-
alization kinetics under acidic conditions relevant to caries.
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  53 

 Physical and Chemical Influences of Zinc on Surface 

Enamel Dissolution 

 N. Mohammed  a,   * , R. Lynch  b , P. Anderson  a  

 n.mohammed   @   qmul.ac.uk
 a Centre for Oral Growth and Development, The Institute 
of Dentistry, Barts and the London School of Medicine and 
Dentistry, Queen Mary, University of London, London, and 
 b GlaxoSmithKline, Weybridge, UK 

 Zinc compounds are formulated into dentifrices for its ability 
to reduce oral malodor. Considerably less work is reported on 
zinc’s interaction with dental hard tissues and its putative role in 
demineralization and remineralization. This study assesses zinc as 
a potential inhibitor of enamel demineralization. An in vitro mod-
el was used to measure real-time quantitative changes in enamel 
mineral mass during exposure to caries-simulating conditions as a 
function of [Zn 2+ ]. Scanning microradiography (SMR) was used 
to measure demineralization kinetics and scanning electron mi-
croscopy-energy dispersive X-ray (SEM-EDX) for elemental anal-
ysis. Enamel blocks cut from molars were placed in SMR environ-
mental cells and demineralizing solutions (0.1% acetic acid, pH 
4.0) were circulated ( ∼ 48 h). Subsequently, [Zn 2+ ]-containing de-
mineralizing solution ([Zn 2+ ] = 0, 25, 100, 300, 5,000, 10,000 ppm) 
were circulated ( ∼ 48 h). Rate of enamel mineral loss (RML enamel ) 
was measured at 3 fixed positions on each sample as a function of 
[Zn 2+ ]. Further, SEM-EDX was performed on enamel surfaces. 
RML enamel  was linear with time for all [Zn 2+ ]. Control (0 ppm Zn 2+ ) 
RML enamel  was 6.89 × 10 –4  g cm –2  · s –1 . An approximate 20% reduc-
tion in RML enamel  was observed with 25 ppm, 23% with 100 ppm 
and  ∼ 90% with 10,000 ppm Zn 2+ . SEX-EDX showed increasing 
zinc on enamel surfaces with [Zn 2+ ] up to 5,000 ppm, correlating 
with the dissolution kinetics data. However at 10,000 ppm, a de-
crease in zinc uptake was observed. A quantitative in vitro model 
measuring the anti-demineralization potential of zinc was ob-
served using SMR and SEM-EDX. A linear logarithmic relation-
ship between % reduction in RML enamel  (y) and [Zn 2+ ] (x) was ob-
served in the concentration range used [y = 7.27ln(x) + 19.3 (R 2  = 
0.87)]. These results indicate that zinc is an inhibitor of enamel 
demineralization.

  The study was funded by EPSRC Case PhD Studentship and 
GlaxoSmithKline.

  54 

 Contact with Fluoride-Releasing Restorative 

Materials Can Arrest Approximal Caries Lesion 

 C.A.B. Guglielmi  * , F.M. Mendes, D.P. Raggio 

 camigugli   @   usp.br
Department of Pediatric Dentistry, School of Dentistry,
University of São Paulo, São Paulo, Brazil 

 This study investigated the possibility of caries lesions arrest 
when in approximal contact with fluoride-releasing materials. 
White spot lesions formed in 120 primary enamel specimens via a 
pH cycling regimen (pH = 4.6 – 8 h; pH = 7 – 16 h, 10 days) were 

put in contact with cylindrical blocks of 6 different materials (n = 
20) – composite resin, glass ionomer (GIC), encapsulated GIC, 
resin-modified GIC, nano-ionomer and compomer. These set-
tings were designed to simulate the contact point between the res-
toration and the lesion. A subsequent in situ cariogenic challenge 
was conducted in two phases (7/14 days). Ten volunteers wore 
palatal devices containing 6 sets (caries lesion + restorative), using 
fluoride dentifrice 3×/day and dripping 20% sucrose solution 8×/
day. QLF images were made of each slab at the different phases of 
the study to assess lesions mineral loss/gain. Cross-sectional mi-
crohardness (CSMH) was also measured for validation. Indenta-
tions were as well carried out on the caries-free part of the enamel 
slab to serve as control (ΔCSMH). Distribution of data was deter-
mined using Anderson-Darling and Levene tests. Multilevel anal-
ysis compared ΔQ (%mm2) values and CSMH data regarding du-
ration of challenge and materials (α = 5%). After 7/14 days, mean 
(SD) mineral loss was: resin 29,468 (7,638)/30,999 (7,738); GIC 
8,879 (6,899)/11,146 (7,744); encapsulated GIC 11,672 (7,593)/
9,134 (4,682); resin-modified GIC 25,956 (5,698)/21,029 (3,597), 
nano-ionomer 29,043 (6,558)/35,603 (6,136) and compomer 
26,563 (4,468)/27,459 (6,286) kg/mm 2  · μm. Considering CSMH 
analysis, higher mineral loss was observed for lesions in contact 
with resin (p < 0.0001), with mean (SD) mineral loss. Convention-
al GICs were the most efficient in preventing mineral loss, where-
as the others materials presented an intermediate behavior. Similar 
results were obtained using QLF, except that all the fluoride-releas-
ing were almost equally able to prevent mineral loss. Compomer 
was as inefficient as resin to avoid lesion progression at the 14-day 
period. All fluoride-releasing materials are capable of arresting 
enamel lesion when in approximal contact with them; however 
conventional GIC represents the best choice.

  This study was supported by FAPESP (São Paulo State Re-
search Foundation) (2010/16120-7) and CNPq (National Counsel 
of Technological and Scientific Development).

  55 

 Synthesis of Nanocomposite Resins with 

Remineralizing Capability 

 V. Tapia  a , C. Covarrubias  b , G. Rodriguez  a , R. Cabello  a , I. Urzua  a , 
M. Diaz-Dosque  b,   *  

 mrdiaz   @   u.uchile.cl
 a Cariology Area, Department of Restorative Dentistry, Faculty 
of Dentistry, Universidad de Chile, and  b Chemistry Area, 
Department of Basic Sciences, Faculty of Dentistry, Universidad 
de Chile, Santiago, Chile 

 Nanoparticles of hydroxyapatite (F-HA) and bioactive glass 
(F-BG) were synthesized via the sol-gel method incorporating 
 fluorine. These particles were characterized by X-ray diffraction 
(XRD) and transmission electron microscopy (TEM), and then 
used as filler in the synthesis of photocured nanocomposite resin. 
The ability of the nanocomposite to induce mineralization was 
evaluated in simulated body fluid (composition in m M : Na + : 144, 
K + : 5, Mg +2 : 1.5, Ca +2 : 2.5, Cl – : 103, HCO 3  – : 10, HPO 4  –2 : 1.0, SO 4  – : 
0.5) at 37   °   C for 3 and 7 days. The apatite formation was observed 
by scanning electron microscopy (SEM). Fluoride release was eval-
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uated by using an ion-selective electrode in solutions at pH 4 and 
5.5 every 7 days. Both synthesized nanocomposite resins showed 
capacity for fluoride liberation. However, F-BG released more 
 fluoride than F-HA. On the other hand, the ability of inducing 
mineralization was observed as deposits of apatite crystals on the 
surface of both types of resins. The higher mineralization density 
was observed on F-BG resin. The incorporation of BG (bioactive 
glass without fluoride) and BH (hydroxyapatite without fluoride) 
nanoparticles improved the releasing properties of the resin and 
induced fluorine mineralization suggesting an ability to prevent 
caries. Resin nanocomposite with either F-HA or F-BG nanopar-
ticles incorporated acquired the ability to induce mineralization 
and to release fluoride, both aimed at preventing new caries le-
sions.

  The study was funded by CONICYT.

  56 

 Effects of Tea Polyphenol-Modified Amorphous 

Calcium Phosphate on Remineralization of Initial 

Enamel Lesion 

 L. He  a,  b,   * , D. Deng  b , L. Cheng  a , J. Li  a , J.J. de Soet  b , J.M. ten Cate  b , 
W. Crielaard  b  

 helibang   @   163.com
 a State Key Laboratory of Oral Diseases, West China Hospital of 
Stomatology, Sichuan University, Chengdu, China;  b Department 
of Preventive Dentistry, Academic Centre for Dentistry 
Amsterdam, University of Amsterdam and Free University 
Amsterdam, Amsterdam, The Netherlands 

 Tea polyphenols (TP), natural extracts from green tea, are po-
tent antimicrobial and antioxidant agents. Recently, they were 
also found to be effective modifiers for the crystallization of nano-
sized particles. Since nano-sized calcium phosphate, particularly 
nano-hydroxyapatite, is known to enhance remineralization of 
dental hard tissue, our aims are to synthesize TP-modified calci-
um phosphate nanoparticles and to test their potential as caries 
preventive agent. To this end, an ammonia water diffusion meth-
od was used to synthesize the nanoparticles. The resultant prod-
ucts were characterized by three methods: scanning electron mi-
croscopy (SEM), X-ray diffraction (XRD) and thermogravimetric 
analysis (TGA). Their remineralization potential was investigated 
in a 12-day pH-cycling study with preformed enamel lesions. The 
products were applied onto enamel lesions 4 × 3 min per day at 
pH 7.0 and pH 5.5. Nano-hydroxyapatite (nHA) was used as pos-
itive control, and deionized water (DDW) served as negative con-
trol. Remineralization was evaluated by surface microhardness 
analysis, and the data were analysed by one-way ANOVA. The 
SEM images clearly showed nano-sized particles were formed un-
der 27 mg/ml TP. The particle contains amorphous calcium phos-
phate (ACP) and 35% TP. Application of this TP-ACP on enamel 
lesions resulted in a significantly enhanced remineralization at pH 
5.5 (147.7 ± 23.6 KHN) compared to the DDW treatment group 
(105.9 ± 15.6 KHN) (p < 0.05). The pH 7.0 group did not differ 
from the control (103.3 ± 20.1 KHN) (p > 0.05). Enhanced re-
mineralization was also observed for the nHA groups (151.8 ± 

41.7 KHN at pH 7.0 and 147.3 ± 40.7 KHN at pH 5.5) (p < 0.05), 
irrespective of the pH value. In conclusion, with the modifier TP, 
nano-sized ACP could be synthesized. The TP-ACP promoted 
remineralization of initial enamel lesion under an acidic condi-
tion. Further work is needed to explore the antimicrobial activity 
of this potential anticaries agent.

  This investigation was supported by the Koninklijke Neder-
landse Akademie Van Wetenschappen (KNAW 11CDP012).

  57 

 Validation of QLF TM  for Caries Assessment in an 

in vitro Biologically Relevant Caries Biofilm Model 

 K. Bakht  a,   * , C.K. Hope  a , E. de Josselin de Jong  a,  c , G.C. Martin  b , 
G. Burnett  b , S.M. Higham  a  

 k.bakht   @   liverpool.ac.uk
 a University of Liverpool, Liverpool, and  b GlaxoSmithKline, 
Weybridge, UK;  c Inspektor, Amsterdam, The Netherlands 

 Quantitative light induced fluorescence (QLF TM ) is a non-de-
structive diagnostic tool for the assessment and quantification of 
caries. This study seeks to evaluate the in vitro application of the 
QLF TM D system in comparison with the long-standing gold stan-
dard method in assessing changes in enamel mineral content; 
transverse microradiography (TMR). Caries lesion formation, 
in a biologically relevant caries biofilm model, was investigated 
when subjected to high-frequency sucrose-pulsing. Microcosm 
oral biofilm representative of interproximal plaque was produced 
on 5 mm bovine enamel discs using a constant-depth film fermen-
ter (CDFF) and pulsed 8 times daily for 15 min with either 20 or 
100 m M  sucrose solution. Samples were extracted over a 14 day 
period; bacterial composition of biofilm was enumerated using 
traditional microbiological culture techniques and discs were im-
aged using QLF TM D before analysis to obtain ΔF values. TMR 
provided integrated mineral loss (ΔZ, vol%μm) data. TMR and 
QLF indicate caries proceeded much more rapidly in 100 m M  su-
crose treatment than in 20 m M  pulsed biofilm. At 20 m M  ΔZ of 
202 ± 103 SD (n = 3) was observed at day 4 reaching maximum 
ΔZ (486 ± 217 SD, n = 3) by day 12 whereas in 100 m M  treatment 
ΔZ was 488 ± 298 SD (n = 3) at day 4 and maximum ΔZ of 1,637 
± 248 SD (n = 3) was detected by day 12. Separate ANOVA tests 
of TMR ΔZ and QLF TM D ΔF data revealed statistically significant 
differences between sucrose concentrations, time and the interac-
tion between the two factors (p < 0.05). Two-tailed Pearson’s cor-
relation coefficient of ΔZ versus absolute transformed ΔF was 
found to be 0.76 (p < 0.01). To summarise, the laboratory based 
biological model system can discriminate sucrose dose response 
on biofilm-mediated enamel demineralisation as determined by 
both QLF TM D and TMR whilst demonstrating strong correlation 
between assessment techniques.

  The study was funded by a BBSRC/GSK CASE award.
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  58 

 Long-Term Effect on Enamel Surface Microhardness 

of Wi-Fi Systems in Albino Rats 

 S. Dasdag  a , I. Yavuz  b , M.Z. Akdag  a , E. Yorgancilar  c , G. Özbay  d , 
S. Mete  d , B. Kargul  d,   *  

 bkargul   @   marmara.edu.tr
 a Department of Biophysics, Medical Faculty of Dicle University, 
Diyarbakir,  b Department of Paediatric Dentistry, Dentistry 
Faculty of Dicle University, Diyarbakir,  c Department of 
Otorhinolaryngology, Head and Neck Surgery, Medical Faculty 
of Dicle University, Diyarbakir, and  d Department of Pediatric 
Dentistry, Dental School, Marmara University, Istanbul, Turkey 

  Aim:  The number of sources that emit electromagnetic fields 
especially radiofrequencies are growing rapidly in the world. Oral 
tissues are one of the important parts of the head/body that absorb 
the radiation from Wi-Fi systems; however, scientists did not take 
this field into consideration. There exists no data in the literature 
regarding the long-term efficacy of Wi-Fi on enamel surface mi-
crohardness (SMH) of teeth. Therefore, in this study we aimed to 
investigate the effect of long-term exposure to Wi-Fi systems on 
microhardness of enamel on Albino rats.  Experimental Approach:  
Sixteen Wistar Albino adult male rats (final average weight of the 
animals was 348 ± 28.8 g) were separated equally into two groups 
such as sham (n = 8), and exposure (n = 8), and kept on a 14/10 h 
light/dark schedule. Rats were exposed to 2.4 GHz radiofrequency 
radiation 24 h/day during 12 months by a generator. Same experi-
mental circumstances were applied to the rats in the sham group, 
except the generator was turned off. Eight enamel were prepared 
to two study groups from the buccal surface of each extracted rat 
teeth. Digital Micro-Vickers Hardness Tester fitted with a Vickers 
diamond and a 25 g/10 s load was used to make indentations in the 
buccal side of 8 enamel pieces. The mean values of all three mea-
surements at each group were then compared. The data were sta-
tistically analysed by t-test, with significance level <0.05.  Results:  
Mean enamel surface microhardness of rats in the exposure group 
(212.67 ± 43.11 N) was found lower than the control groups 
(316.87 ± 16.06 N). The difference between sham and exposure 
groups was found statistically significant (p < 0.001).  Conclusion:  
Despite the result of this preliminary study, it can be considered 
that long-term exposure of radiation 24 h/day during 12 months 
emitted from Wi-Fi decrease the enamel surface microhardness of 
rats. However, more experimental study is necessary to clarify the 
effect of Wi-Fi systems on teeth.

  59 

 In situ Kinetics of Fluoride Release from 

 Streptococcus mutans  and Enamel Demineralization 

 A.A. Del Bel Cury  a,   * , T.J. Leitão  a,  b , L.M.A. Tenuta  a ,
E.D. Vieira-Dantas  a , J.A. Cury  a  

 altaircury   @   dglnet.com.br
 a Piracicaba Dental School, University of Campinas, Piracicaba, 
and  b Department of Dentistry II, Federal University of Maranhão, 
São Luís, Brazil 

 Despite the abundant evidence on the anticaries effect of fluo-
ride, its retention in dental biofilm after using fluoride treatments 
and its release to the biofilm fluid to interfere with the caries process 
are poorly understood. In the present study, fluoride-treated bacte-
ria were tested in a short-term in situ model to evaluate the kinetics 
of fluoride concentration in the fluid before and after a cariogenic 
challenge and the subsequent enamel demineralization. In a double-
blind, crossover design, 15 volunteers wore palatal appliances con-
taining enamel blocks which were kept in contact with  S. mutans  
IB1600 cells (test plaque) pre-treated with 0, 1 or 225 ppm F PIPES 
buffer, pH 7.0. After 30 min, test plaque was collected for determi-
nation of fluoride concentration in its fluid phase, using a fluoride 
electrode adapted for microanalysis. Volunteers rinsed (1 min) with 
20% sucrose solution as a cariogenic challenge, and after 45 min, the 
test plaque was collected for fluid analysis, and the blocks for deter-
mination of surface hardness loss (demineralization). Fluoride con-
centration in the fluid phase of the test plaque decreased signifi-
cantly (p < 0.05) in the groups pre-treated with 1 and 225 ppm F, 
reaching 0.32 ± 0.21 and 57.5 ± 22.9 ppm F after 30 min in situ. At 
the end of the experiment, the concentrations decreased further, 
reaching 0.06 ± 0.02, 0.07 ± 0.03 and 12.8 ± 11.8 ppm F for groups 
0, 1 and 225 ppm F, respectively. Significantly lower (p < 0.05) de-
mineralization was observed in the 225 ppm F group (–4.2% ± 6.0), 
but no significant difference was observed between the 0 and 1 ppm 
F groups (–30.3% ± 13.3 and –27.5% ± 11.2, respectively). The data 
suggest that fluoride bound to bacterial reservoirs after toothbrush-
ing or rinsing is able to reduce enamel demineralization.

  The study was funded by CNPq (569487/2008-0) and FAPESP 
(2011/23677-0).

  60 

 Maturation and Ageing in Biominerals with 

Application to Enamel Maturation 

 A.G. Papadiamantis  a,   * , R. Willson  b , R.J.M. Lynch  c ,
E. Valsami-Jones  a  

 axp173   @   bham.ac.uk
 a School of Geography, Earth & Environmental Sciences, 
University of Birmingham, Birmingham,  b Modus Laboratories, 
Reading, and  c School of Dentistry, University of Liverpool, 
Liverpool, UK 

 The aims of this work were to study the kinetics of simulated 
enamel transformation in the oral environment and to monitor 
changes in enamel physicochemical properties due to ageing. 
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Ground and polished bovine incisors were randomly divided into 
6 groups (A–F, 12 blocks/group) and pH-cycled (10 days). Demin-
eralization time was 2 min/cycle (40 min/day in total) and 5 min/
cycle (1 h/day in total), for groups A–C and D–F respectively. 
Groups A, D and B, E were demineralized using solutions of 
 different pH (4.1, 4.9), while C, F served as controls and were 
 immersed into deionized water. All solutions contained a small 
amount of NaF (10.5 μmol/l). Between demineralization, over-
night and during weekends enamel blocks were immersed inside 
plaque fluid proxy (pH  ∼ 6.58). Solutions were refreshed daily. 
Three blocks were randomly selected from each group every 3 days 
for surface-microhardness analysis (Vickers). For control groups 
C and F surface hardness remained stable with time. Group C was 
found to have in average 311.934 ± 11.262 VHN and F 238.076 ± 
14.473 VHN. Groups’ A and B hardness decreased until the 4th 
day (171.415 ± 14.323 VHN and 167.418 ± 3.515 VHN respective-
ly) but remained stable thereafter. Hardness of groups C and E 
declined continuously. Group C presented bulk tissue loss and af-
ter the 10th day hardness was down to dentine levels (85.784 ± 
3.121 VHN). For group E the phenomenon seems to diminish with 
time probably due to the acquisition of fluoride. In fact while there 
was a 25.79% drop in hardness between days 1 and 4 the drop be-
tween the 7th and 10th day was 11.19%. ANOVA (p < 0.05) was 
used for analysis. After an initial softening, surface hardness 
seemed to stabilize. Extension of cycling period could lead to fur-
ther rehardening. Further modification of parameters is needed to 
acquire a model of enamel maturation.

  The study was funded by the University of Birmingham, School 
of Geography, Earth and Environmental Sciences.

  61 

 Microspectral Assessment of Biodentine/Dentine 

Interface 

 E. Mielko  a , J. Nowak  b , R. Chałas  a,   *  

 drrzenia   @   wp.pl
 a Medical University of Lublin and  b The John Paul II Catholic 
University of Lublin, Lublin, Poland 

 Recently it has been shown that very deep lesions, extending 
through the enamel into the dentin, can still be remineralized 
when brought into contact with a mineralizing agent. Biodentine 
is a bioactive calcium silicate-based dentin substitute recommend-
ed to use in dentistry for direct and indirect capping, perforations, 
apexification and retrograde root filling. The aim of the study was 
to examine the chemical composition of Biodentine and the reac-
tion between Biodentine and dentine comparing chemical compo-
sition of both of them in microspectral analysis. Standardized class 
1 cavities according to Black were prepared in human extracted 
molars and filled with Biodentine. The 1 mm specimens were sec-
tioned longitudinally. The samples were analyzed by scanning 
electron microscopy (SEM) and the elemental composition/distri-
bution in the material-adjacent dentine was tested using an elec-
tron probe microanalyser (EDS) with image observation function. 
On the basis of images from scanning electron microscope it was 
observed that Biodentine is inhomogeneous. It contains light and 
dark crystals with different amount of carbon, oxygen, silicon, cal-
cium and zirconium. Biodentine released also some of its compo-

nents into dentin specimens and caused the uptake of Ca and Si in 
the adjacent dentine. The formation of an interfacial layer at the 
Biodentine-dentin interface was identified as a ‘transition zone’. It 
can be concluded that Biodentine has crystalline structure. Micro-
spectral analysis used in the experiment is suitable technique to 
investigate this bioactive material. The chemical process can lead 
to the formation of an interfacial layer at the Biodentine-dentin 
interface what can open up possibilities for a non-operative ap-
proach to deep caries cavities.

  62 

 Frequency of Root Caries in Teeth with Sound 

Crowns: An in vitro Study 

 E. Boteva*, D. Karayasheva, M. Marinova 

 e_boteva   @   abv.bg
Department of Conservative Dentistry, Faculty of Dental 
Medicine, Sofia, Bulgaria 

 Root caries occurs when root surface is exposed to bacteria. It 
is diagnosed in patients with periodontal diseases and gingival re-
cessions. The аim of the present study is to register the frequency 
of root caries in teeth extracted due to periodontal reasons with 
sound crowns, higher resistance, which have overcome deminer-
alization and caries. All teeth (n = 593) were mature, from the same 
geographical region and dental practice area. 111 of them are in-
cluded in a pilot study. After this study 482 teeth are separated in 
groups: 239 upper and 210 lower, 391 molars, 123 front and 33 
premolars. The groups are observed under magnification ×5, treat-
ed with 2% methylene blue, rinsed, dried and observed again. Root 
caries is registered according to the margins (2/3) in dentine and 
cementum. The lesions varied from white spot lesions of 1 mm 2  to 
massive tissue losses with pulp chamber involvement. The fre-
quency of root caries was 20.7% in molars without restorations and 
17.6% in front teeth. This was symptomatic for all groups of teeth 
with generalized and pathological periodontal changes. In conclu-
sion, early prevention of root caries is essential. Dietary restriction 
of erosive beverages and sticky sweeteners are part of a general 
treatment and preventive plan. The combination of mouthrinses, 
electric toothbrushes, vitamin C, and intradental brushes included 
in standard periodontal treatment schemes may be carefully re-
vised in relation to patients’ dental caries experience.

  63 

 Caries Risk Assessment in Adults Using Classification 

and Regression Trees 

 M. Nagai*, A. Ito, M. Hayashi 

 m.nagai   @   dent.osaka-u.ac.jp
Department of Restorative Dentistry and Endodontology,
Osaka University Graduate School of Dentistry, Osaka, Japan 

 Preventive treatments for dental caries based on an individual’s 
risk have long been accepted in dental practice. The purpose of this 
study was to identify the factors which affected the frequency of 
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primary and secondary caries in adults, and to identify those pa-
tients with high or low risk of caries by using classification and 
regression trees (CART). A clinical data set of 442 patients aged 
between 20 and 64 in a general practice was analyzed. Multiple re-
gression analyses were performed to identify factors which affect-
ed the accumulated numbers of caries needed restorations per 
year. The following parameters according to each patient were 
considered: age, DMFT, numbers of mutans streptococci (SM) 
and lactobacilli (LB), the secretion rate and buffer capacity of sa-
liva, compliance to a preventive programme. CART was per-
formed by using the factors which were identified as statistically 
significant by the multiple regression analyses. The incidence of 
primary caries in adults was affected by SM (p = 0.0373) and LB 
(p = 0.0633), while that of secondary caries was affected by DMFT 
(p = 0.0003), SM (p = 0.0014), LB (p = 0.0131). CART was able to 
identify the low-risk patients against primary caries by the levels 
of SM (<10 6  CFU/ml) and LB (<10 5  CFU/ml), while those against 
secondary caries by DMFT (<22) and SM (<5 × 10 5  CFU/ml). In 
conclusion, cariogenic bacteria were proved to be the most influ-
ential factors for the incidence of frequent caries. CART is an ef-
fective method to predict the future caries risk of an individual 
patient.

  This study was supported by Grants-in-Aid for Scientific Re-
search (23659888) from the Japan Society for the Promotion of 
Science.
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 Longitudinal Evaluation of Inactive Occlusal Enamel 

Lesions in Children and Adolescents 

 J.E.A. Zenkner  a,   * , J.C. Carvalho  b , M.B. Wagner  c , L.S. Alves  d , 
R.O. Rocha  a , M. Maltz  d  

 jezenkner   @   gmail.com
 a Department of Stomatology, Federal University of Santa 
Maria, Santa Maria, Brazil;  b Faculty of Medicine and Dentistry, 
Catholic University of Louvain, Louvain, Belgium; Departments 
of  c Social Medicine and  d Social and Preventive Dentistry, Federal 
University of Rio Grande do Sul, Porto Alegre, Brazil 

 This study was undertaken to gather evidence about the long-
term outcome of inactive occlusal enamel lesions in children and 
adolescents with regular access to fluoride. The aims were to com-
pare caries incidence and progression on sound occlusal surfaces 
and on surfaces presenting inactive enamel lesions and to estimate 
the risk of caries incidence and progression on these surfaces. The 
study was designed as a prospective cohort study and included 258 
7–15-year-old children attending one public school in the munic-
ipality of Santa Maria, Brazil. The clinical assessments made on 
permanent molars were: (1) stage of eruption, (2) occurrence and 
distribution of occlusal plaque, (3) occurrence and localization of 
occlusal caries. Reliability was assessed at baseline examination for 
stage of eruption (k = 0.86), occlusal plaque index (k = 0.78) and 
occlusal caries (k = 0.78) as well as at 1 year examination for oc-
clusal caries (k = 0.76). A total of 200 children were examined after 
1 year and 22 (11%) were assigned to the category ‘caries progres-
sion’ characterized by the presence of at least one active lesion on 
molar teeth. At site level, no significant difference after 1 year was 

observed in caries incidence and progression between sites classi-
fied either sound or with inactive enamel lesion at the baseline ex-
amination (chi square test, p = 0.48). After controlling for the 
number of molar teeth within the children’s dentitions included in 
the study (generalized estimating equations), the presence of eas-
ily detectable plaque on occlusal sites was the only predictor for 
caries incidence and progression after 1 year (OR = 2.73, 95% CI 
= 1.01–7.41, p < 0.05). The null hypothesis that the risk of caries 
incidence and progression on occlusal surfaces presenting inactive 
enamel lesions was equivalent to those with sound occlusal sur-
faces was accepted.

  The study was funded by CAPES.

  65 

 Evaluation of Salivary  Streptococcus mutans  Test 

with School Students 

 H. Naito  a,   * , K. Takayama  a , H. Masuda  a , Y. Ishihara  a , E. Yoshii  a , 
T. Kumagai  a , M. Fukaya  c , Y. Iijima  b , Y. Momoi  c  

 hiroki_naito   @   mb.gcdental.co.jp
 a Research and Development Department, GC Corporation, 
Tokyo,  b Department of Oral Health, Unit of Social Medical 
Science, Graduate School of Biomedical Sciences, Nagasaki 
University, Nagasaki, and  c Department of Operative Dentistry, 
Tsurumi University School of Dental Medicine, Tsurumi, Japan 

 A semi-quantitative enumeration system was developed to 
monitor levels of  Streptococcus mutans  in saliva. The system 
promptly detected salivary  S. mutans  in 15 min using species-spe-
cific monoclonal antibodies and classified the results into two lev-
els. The purpose of this study was to evaluate the detection system 
with saliva samples collected from school students. Saliva samples 
were collected from 328 school students (age 12–16). 0.25 ml of 
collected saliva was treated with 0.05 ml of reagent #1 vigorously 
in order to reduce the viscosity of saliva. Then 0.1 ml of reagent #2 
was added to adjust the pH of treated saliva. 0.3 ml of the treated 
saliva was applied to a test device of the system. After 15 min, when 
a positive line appeared in the test window, it was classified as high 
 S. mutans  level. When a positive line did not appear, it was classi-
fied as low  S. mutans  level. The remained saliva samples were sub-
jected to the real-time PCR methods and salivary  S. mutans  levels 
were enumerated. At the same time, caries prevalence was exam-
ined and DMFT was calculated. Real-time PCR methods revealed 
that the subject with positive result of the system had significantly 
higher salivary  S. mutans  (median 8.9 × 10 4  cells/ml) than the sub-
ject with negative result (median 3.7 × 10 3  cells/ml) (Wilcoxon: 
p < 0.01). Additionally, the median DMFT score in the low  S. mu-
tans  detected group was 0.0 and in the high  S. mutans  detected 
group, it was 2.0 (Wilcoxon: p < 0.01). The detection system was a 
simple and reliable tool to detect salivary  S. mutans  which showed 
positive correlation with DMFT in oral cavity. The study suggest-
ed that this detection system could also be useful for caries risk 
screening at group examination.
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  66 

 Study regarding the Caries Occurrence and Its 

Correlation with the Glycemic Control for Patients 

with Diabetes Mellitus 

 I. Moraru  a,   * , M. Tuculina  a , S. Stoleriu  b , S. Andrian  b  

 irenmoraru   @   yahoo.com
 a Department of Odontology, University of Medicine and 
Pharmacy, Craiova, and  b Departament of Odontology and 
Parodontology, University Grigore T. Popa, Iasi, Romania 

 The aims of this study were to compare the rate of caries occur-
rence for patients with diabetes mellitus (DM) type 1 and type 2 
and to establish the existence of any correlation between the degree 
of caries occurrence and the control of glycemia levels for the dia-
betic patients. This study involved 156 patients with DM type 2 and 
124 patients with DM type 1. These patients have been clinically 
examined and we calculated the DMFT value for them. Also, we 
measured their glycemia level and glycosylated hemoglobin 
(HbA1c) using Glycomat500. The data were statistically analyzed 
using the following tests: t-test, Pearson correlation coefficient, chi 
square and odds ratios. The mean DMFT value for DM type 2 was 
11.4, statistically significant higher compared to the mean DMFT 
value for DM type 1 which was 9.6 (p = 0.02 < 0.05). Glycemic val-
ues were slightly higher for patients with DM type 2 (132.3 ± 2.7) 
compared to DM type 1 (121.7 ± 3.2), p = 0.0008 < 0.05. HbA1c 
values have been similar for all patients (9. 4 ± 1.7 type 2, respec-
tively 9.6 ± 1.2 type 1, p = 0.0001 < 0.05). For all the patients we 
established a strong correlation between the DMFT values and the 
HBA1c values (OR = 0.773, chi square = 0.553, trust range 95%). 
The Pearson correlation test showed a stronger correlations be-
tween the DMFT value and HbA1c values for the patients with DM 
type 2 compared to the patients with DM type 1 (R 2  = 0.820 to R 2  
= 0.702 respectively). As a strong correlation has been established 
between the diabetic control (expressed by HbA1c values) and the 
caries occurrence, with a stronger value for patients with DM type 
2 (R 2  = 0.820), the conclusion of the study is that less glycemia con-
trol leads to a higher caries occurrence for diabetic patients, those 
affected by DM type 2 being more susceptible to develop caries.

  67 

 Comparison of Saliva-Check Mutans and 

Saliva-Check IgA Mutans with the Cariogram for 

Caries Risk Assessment 

 K. Wennerholm, C.G. Emilson *  

 emilson   @   odontologi.gu.se
Department of Cariology, Institute of Odontology, University of 
Gothenburg, Gothenburg, Sweden 

 The purpose of the present study was to evaluate the combined 
use of two rapid semi-quantitative detection kits (Saliva-Check 
Mutans and Saliva-Check IgA Mutans, GC, Japan) to assess the 
caries risk using the computer-based program the Cariogram as a 
reference method. Stimulated saliva samples were collected from 
71 subjects aged 20–73 years and tested using Saliva-Check

Mutans to determine the number of  S. mutans  per ml saliva. After 
15 min, a red line in the test detection window indicated  S. mutans  
numbers of >5 × 10 5  cfu/ml of saliva. The level of salivary immu-
noglobulin A (IgA) in relation to mutans streptococci was exam-
ined using the Saliva-Check IgA Mutans test kit. Portions of 0.1 ml 
saliva were mixed with buffer and applied to the test device. The 
presence or absence of a red line after 15 min indicated a high or 
low level of IgA, respectively. By combining these two test systems, 
each patient was classified into one of four groups from low to high 
caries risk. The groups were compared with the results from the 
Cariogram which used 10 caries-related variables to produce and 
display the percent chance of an individual avoiding caries on a 
scale from 0–20% (low chance) to 60–100% (high chance) in the 
immediate future. Compared with the Cariogram data, the com-
bined detection kits showed that 39 of 41 subjects (95%) had a high 
chance of avoiding caries and 20 of 30 subjects (67%) had a low 
chance. The data suggest that the combination of the two test sys-
tems could be used for caries risk assessment.

  This work was supported by GC Corporation.

  68 

 Caries Risk Assessment in Children under an Oral 

Health Program: A Two-Year Follow-Up Study 

 J. Sangalli  a,   * , B.M. Matos  a , R.F. Cunha  b , F.L. Brighenti  c ,
C.Y. Koga-Ito  a  

 jorgianasangalli   @   hotmail.com
 a Department of Biosciences and Oral Diagnosis, São José dos 
Campos Dental School, Universidade Estadual Paulista, São José 
dos Campos,  b Department of Pediatric Dentistry, Araçatuba 
Dental School, Universidade Estadual Paulista, Araçatuba, and 
 c Department of Pediatric Dentistry, Araraquara Dental School, 
Universidade Estadual Paulista, Araraquara, Brazil 

 The aim of this study was to evaluate dietary habits, oral hy-
giene and oral health of children undergoing an infant oral health 
program and their mothers. Seventy-four pairs of babies and 
mothers were evaluated at 6, 12, 18 and 24 months of age. Diet and 
oral hygiene were evaluated using a questionnaire. Gingival condi-
tions and dental caries prevalence were assessed by a single exam-
iner. Data were analyzed with McNemar test with significance lev-
el of 5%. At 6 months of age, 67% of babies were already using baby 
bottles and at 24 months 10% were still breastfeeding. The percent-
age of babies who slept while nursing (p = 0.850) and woke up to 
nurse (p < 0.000) significantly reduced along the time. The con-
sumption of foods with high content of starch and sugar was little 
reported at 6 months (9%). However, at 24 months, the consump-
tion increased significantly (81%, p < 0.000). Sweetened milk and 
dairy products were already part of the diet of 16% of the babies at 
6 months. After 24 months, this number increased to 91% (p < 
0.000). At 24 months, sweetened beverages were consumed by 83% 
of babies in a mean frequency of 7 times a week (p < 0.000). Oral 
hygiene compliance increased 41% during the evaluation period, 
reaching 100% of the babies after 24 months (p < 0.000). Nocturnal 
hygiene procedures [the oral cavity and the teeth were cleaned with 
a solution of hydrogen peroxide and boiled/filtered water, or 
toothbrush without fluoride dentifrice followed by topical applica-
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tion of fluoride (0.05% NaF); this solution was applied using a cot-
ton-tipped swab with four drops of fluoride solution on each tip, 
one of which is applied to the upper teeth and the other to the 
lower teeth at night before the child goes to sleep] increased by 
32%, reaching a total of 90% after 24 months (p < 0.000). Only one 
child (1.51%) had carious lesions at 18 months of age. There were 
no changes in gingival condition. At the end of the study caries 
prevalence among mothers (DMFT) was 10.06 and 67% have no 
changes in gingival condition. In conclusion, although there was a 
considerable increase in high sugar content food consumption, 
caries prevalence was low due to a greater concern with oral hy-
giene.

  This study was funded by FAPESP 2010/16547-0/2012/15097-
7 CAPES NUFFIC 1570/2010.

  69 

 Risk Indicators of Severe Dental Caries in 

Low-Income Brazilian Children 

 C.M.C. Alves  a,   * , A.M.M. Nunes  b , A.A.M. da Silva  c , F.N. Hugo  d ,
C.C.C. Ribeiro  a  

 cmcoelhoa   @   gmail.com
 a Dentistry Post-Graduation Program,  b Health Science
Post-Graduate Program and  c Department of Public Health, 
Federal University of Maranhão, São Luís, and  d Federal 
University of Rio Grande do Sul, Porto Alegre, Brazil 

  Aim:  Previous studies have shown an important social gradient 
in early childhood caries (ECC), with greater severity in specific 
population groups that reflect the phenomenon of polarization. 
The objective of this research was to identify determinants of ECC 
polarization in children with living in a low-income area following 
a hierarchical approach.  Methods:  This was a retrospective cohort 
study with 248 low-income children. The Significant Caries Index 
(SCI) was used for identification of the polarized group (mean dmf 
of group with fewer caries = 1.38, mean dmf of the ‘polarization’ 
group = 3.82). The hierarchical model consisted of 8 blocks: (1) 
child’s age, (2) social-economic determinants, (3) mother’s caries 
experience, (4) child’s health, (5) child’s behavior, (6) oral hygiene 
behaviors, (7) dental plaque accumulation (VPI) and (8) mutans 
streptococci levels in saliva. Statistical analysis was performed us-
ing multinomial logistic regression and the risk relative rate (RRR) 
calculated.  Results:  Age (p < 0.04, RRR = 3.3, CI 1–10.86) and fre-
quency of sucrose intake between the main meals (p < 0.01, RRR 
= 1.8–2.1, CI 1.37–2.85) were associated with the polarization of 
the ECC.  Conclusion:  Sucrose consumption between main meals 
was a risk factor to ECC in polarized group, meaning that its con-
sumption may explain why in a group of underprivileged children, 
some have even more caries that other (i.e. the group of mild/mod-
erate caries).

This study was partially supported by Fundação de Ampa - 
ro à Pesquisa e ao Desenvolvimento Tecnológico do Maranhão 
(FAPEMA) and Conselho Nacional de Desenvolvimento Cientí-
fico e Tecnológico (CNPq).

  70 

 Frequency of Caries Lesions in Patients with Moebius 

Syndrome 

 T. Castro  a,   * , M. Braga  b , A. Ortega  a , M. Gallottini  a  

 ta_castro   @   hotmail.com
Departments of  a Oral Pathology and  b Pediatric Dentistry, 
University of São Paulo, São Paulo, Brazil 

 Moebius syndrome (MS) is a rare congenital disorder charac-
terized by total or partial paralysis of the VI and VII cranial nerves, 
associated with other malformations. Oro facial aspects include 
micrognathia, hypodontia, overbite, teeth hypomineralization, 
dental crowding, ogival palate, and morphological alterations of 
the tongue. Sporadic cases showed high incidence of caries. The 
aim of this study is to compare the frequency of caries lesions 
among individuals with MS and healthy nonsyndromic children 
(control group, C). The study group consisted of 30 subjects with 
MS with a median age of 8.5 years and a control group was com-
posed by 30 individuals matched for gender and age. The Interna-
tional Caries Detection and Assessment (ICDAS) was used by a 
single examiner, trained and calibrated (kappa = 0.87). For analy-
ses different cut-off were used. Then, DMFT+dmft and prevalence 
were calculate for each cut-off point and compared using the Stu-
dent t test and chi square test, respectively. The DMFT+dmft aver-
age was higher in MS group than in control for the cut-offs 0–1 
(MS: 22.4 ± 19.0; C: 8.6 ± 5.8), 1–2 (MS: 20.4 ± 18.7; C: 3.8 ± 3.5) 
and 2–3 (MS: 6.7 ± 9.3; C: 2.3 ± 2.8). There were no differences 
between the groups in number of restored surfaces. On the thresh-
old 1–2, individuals with MS showed prevalence of lesions about 
20% higher than the control group (MS: 0.97; 95% CI: 0.9–1.0;
C: 0.79; 95% IC: 0.6–0.9). Patients with MS have a higher frequen-
cy of caries in the early stages when compared to control group. 
Prevention is the key to these patients thus avoiding the evolution 
of these carious lesions.

  71 

 Bonding Longevity of Flowable GIC Layer in

Caries-Affected Dentin: One-Year Storage 

 T.K. Tedesco  a,   * , C.C. Bonifácio  b , D. Hesse  a , C.J. Kleverlann  c ,
T.L. Lenzi  a , D.P. Raggio  a  

 tamarakt   @   usp.br
 a Department of Pediatric Dentistry, School of Dentistry, 
University of São Paulo, São Paulo, Brazil; Departments of 
 b Conservative and Preventive Dentistry, and  c Experimental 
and Restorative Dentistry, ACTA Amsterdam, Amsterdam, 
The Netherlands 

 High-viscosity glass ionomer cements (GIC) developed for 
atraumatic restorative treatment (ART) present difficulties re-
garding their hand-mixing and insertion into the cavity, leading to 
inaccurate adaptation to tooth surface. The use of a thin layer of 
GIC with more fluid consistency before the insertion of a regular 
layer could minimize this adverse effect. Thus, this study evaluated 
the GIC bonding longevity in sound and artificial dentinal caries, 
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using a conventional and a flowable GIC, after one year of water 
storage. Thirty bovine incisors were polished to obtain flat buccal 
dentin and standardized smear layer. Teeth were then randomly 
allocated in 4 groups, according to substrate – sound and artificial 
dentinal caries (pH cycling for 14 days), and powder/liquid ratio 
of high-viscosity GIC – conventional (manufacturer’s instruction) 
and flowable GIC (mixing two liquid drops with one powder por-
tion). Polyethylene tubes with internal diameter of 0.76 mm were 
placed over the pre-treated dentin and filled up with GIC. GIC 
restorations had their surfaces protected with a layer of petroleum 
jelly. Half of specimens were evaluated by microshear bond 
strength test after 24 h of water storage at 37   °   C, and the other half 
twelve months later. Data (MPa) were analyzed with 3-way re-
peated measures ANOVA and Tukey’s tests (α = 0.05). Statistical 
analysis revealed reduction of GIC bonding effectiveness after one 
year of water storage (5.4 ± 1.4 to 3.4 ± 1.3) (p < 0.001). No sig-
nificant differences were observed (p = 0.126) between conven-
tional (4.2 ± 1.8) and flowable (4.6 ± 1.5) GIC. Moreover, GIC 
showed better bonding effectiveness on sound (5.1 ± 1.7) than ar-
tificial dentinal caries (3.7 ± 1.3) (p < 0.001). Two-layer GIC using 
a flowable GIC can be an alternative to ART without jeopardizing 
the bonding to dentin, since both GIC show similar reduction of 
bonding effectiveness in water storage.

  CAPES supported this study.

  72 

 Association between Oral Motor Performance and 

Caries Severity in Subjects with Moebius Syndrome: 

A Pilot Study 

 A.O.L. Ortega  a,   * , T. Castro  a , M.M. Braga  b , A.L. Ciamponi  b , 
M. Gallottini  a  

 aliraort   @   usp.br
Departments of  a Oral Pathology and  b Pediatric Dentistry, 
University of São Paulo, São Paulo, Brazil 

 Moebius syndrome (MS) is a genetic disease (OMIN #157900) 
characterized mainly by the palsy of facial nerve (cranial nerve VII) 
and abducens nerve (CN VI). The affected children show facial 
palsy and dysphagia that could influence on oral motricity and 
consequently, make these subjects more susceptible to dental car-
ies. We aimed to test the association between the oral motor per-
formance and caries severity in children/adolescents. Twenty-
eight normal subjects and 19 subjects with a medical diagnostic of 
MS, aged between 3 and 19 years, were selected. Two calibrated 
researchers performed independently examinations using a vali-
dated scale OMAS (Oral Motor Assessment Scale – scores from 0 
to 3) for assessing orofacial motricity and ICDAS (International 
Caries Detection and Assessment System) used for caries lesions 
assessment. We considered two outcomes: total number of lesions 
in surfaces of primary and permanent teeth and simply, presence 
or absence of dental caries. Different cut-off points (sound-cari-
ous) were adopted in each outcome considering ICDAS scores. 
Univariate and multiple regression analyses were used to verify 
association between oral motor impairment and presence of dental 
caries or number of dental caries lesions. Age was used as an inde-

pendent variable for adjustment. Children/adolescents who pre-
sented better oral functions (OMAS score 3) had lower number of 
lesions scored as ICDAS 2 or higher (mean ± SD = 7.3 ± 8.5) than 
those who presented lower OMAS scores (mean ± SD = 18.7 ± 
12.2; regression coefficient = –9.9; SE = 0.35). The same was not 
valid for other cut-off points used. Therefore, the higher number 
of initial lesions observed are associated to children/adolescents 
with MS, despite being this kind of impairment an important as-
pect of this syndrome.

  The study was funded by FAPESP (Fundação de Amparo à Pes-
quisa do Estado de São Paulo – ‘São Paulo Research Foundation’) 
(#2010/18931-2), CAPES (Coordenação de Aperfeiçoamento de 
Pessoal de Nível Superior – ‘Coordination for the Improvement of 
Higher Level or Education Personnel’) and CNPq (Conselho Na-
cional de Desenvolvimento Científico e Tecnológico – ‘National 
Counsel of Technological and Scientific Development’).

 73 

 Three-Year Outcomes of a RCT on the Nexø Model in 

the Netherlands 

 J.H. Vermaire  a, b , C. van Loveren  c,   *  

 e.vermaire   @   acta.nl
 a Department of Social Dentistry and Behavioural Sciences, 
Academic Centre for Dentistry Amsterdam (ACTA), Amsterdam, 
 b Behavioural and Societal Sciences, TNO Leiden, Leiden, and 
 c Department of Experimental Preventive Dentistry, Clinical 
Cariology and Microbiology, Academic Centre for Dentistry 
Amsterdam (ACTA), Amsterdam, The Netherlands 

A randomized controlled trial on caries-preventive strategies 
was conducted in a regular dental practice with patient population 
of mixed socioeconomic background. A total of 179 children (6.0 
years ± 3 months of age) were randomly assigned to two experi-
mental groups (1 or 2) or a control group (3). These subjects were 
followed for a period of 3 years. The first experimental group (n = 
54) followed a non-operative caries treatment and prevention pro-
tocol program (NOCTP), adopted from the Nexø studies. The sec-
ond experimental group (n = 62) followed an intensified profes-
sional fluoride applications regime (four times a year) (IPFA). 
Children in the control group (n = 63) received regular dental care 
consisting of check-ups twice a year with professional fluoride ap-
plications and pit and fissure sealants in all permanent molars. 
Three years after the start of the trial, mean caries increment scores 
(using ΔD 3 MFS) were respectively 0.13 (NOCTP), 0.35 (IPFA) 
and 0.39 (control). The difference between the control group and 
the NOCTP group was statistically significant (t = –2.17; p = 0.03). 
The results of this study suggest that a self-care based tailor-made 
prevention strategy (NOCTP) can be effective in a regular dental 
practice in a mixed socio-economic status population with low 
caries incidence.
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  74 

 Value for Money in Caries-Preventive Strategies 

 J.H. Vermaire  a, b,   * , C. van Loveren  c , W.B.F. Brouwer  d , M. Krol  d  

 erik.vermaire   @   tno.nl
 a Behavioural and Societal Sciences, TNO Leiden, Leiden, 
Departments of  b Social Dentistry and Behavioural Sciences 
and  c Experimental Preventive Dentistry, Clinical Cariology 
and Microbiology, Academic Centre for Dentistry Amsterdam 
(ACTA), Amsterdam, and  d Institute of Health Policy & 
Management, Erasmus University Rotterdam, Rotterdam, 
The Netherlands 

 This study aimed to investigate the cost-effectiveness of two 
different caries prevention strategies compared with standard den-
tal care in the Netherlands. A cost-effectiveness analysis was con-
ducted alongside a 3-year randomized controlled clinical trial in 
which a total of 179 six-year-old children (± 3 months) were as-
signed to regular dental care, an increased professional fluoride 
application program (IPFA) or a non-operative caries treatment 
and prevention (NOCTP) programme. Regular dental care con-
sisted of dental check-ups twice a year; these dental check-ups in-
cluded oral hygiene instruction, dietary counseling, professional 
1.23% fluoride-gel application and routine placement of pit-and 
fissure sealants once the occlusal surfaces of permanent molars 
were fully erupted. The IPFA programme followed this same re-
gime but the IPFA programme included two additional profes-
sional fluoride treatments (a total of four per year). The NOCTP 
programme, adopted from the Nexø studies, followed a non-inva-
sive caries treatment and prevention protocol where the check-up 
interval was assessed individually at each visit using predeter-
mined risk factors. Professionally applied prevention tools, such as 
local application of fluoride varnish and pit and fissure sealants, 
were only used under strict indications in this programme. Caries 
increment scores (at D3MFS level) were used to assess effective-
ness. Incremental cost-effectiveness ratios (ICERs) were expressed 
as additional costs per prevented DMFS. The ICERs compared 
with regular dental care from a societal perspective and health care 
perspective were EUR 733 and EUR 977 per prevented DMFS in 
the IPFA programme, and EUR 111 and EUR 108 in the NOCTP 
programme, respectively. The largest investments for the NOCTP 
group were made in the first year of the study, and decreased in the 
second and third year of the study. From both dental and econom-
ic points of view, the NOCTP strategy may be more ideal than the 
IPFA strategy. Compared with regular care, the NOCTP strategy 
appears to be reasonably cost-effective.

  

  75 

 An in situ Study Investigating Sub-Surface Dentine 

Tubule Occlusion of Dentifrices following an Acidic 

Challenge 

 R.C. Olley  a,   * , C.P. Parkinson  b , R. Moazzez  a , D. Bartlett  a  

 ryan.olley   @   kcl.ac.uk
 a Kings College London Dental Institute, Department 
of Restorative Dentistry, Guys Hospital, London, and
 b Sensodyne Medical, Weybridge, UK 

 This in situ study aimed to evaluate the depth of penetration 
and constituents of deposits formed within dentine treated with 
desensitising dentifrices designed to occlude dentine tubules; one 
containing 8% strontium acetate, 1 040 ppm sodium fluoride (Sen-
sodyne ®  Rapid Relief) and the other containing 8% arginine, cal-
cium carbonate, 1,450 ppm sodium monofluorophosphate (Col-
gate Sensitive Pro-Relief ® ) to negative control paste and water. 
This clinical study was a single-centre, randomised, crossover, sin-
gle blind design. Twenty-eight healthy participants wore two intra-
oral appliances each retaining four human dentine samples for two 
periods of four days. Samples were power brushed twice daily with 
test products and subjected to an agitated grapefruit juice acid 
challenge on days three and four. Eighteen dentine samples were 
randomly selected from those used in the study and were dry frac-
tured. One half of each fractured sample was coated with carbon 
for EDX analysis and the remaining half gold coated for SEM im-
aging. Imaging and analysis took place consistently from the cen-
tre of each sample. Samples treated with 8% strontium on days one 
and two (pre-acid) and day four (post-acid) and samples treated 
with 8% arginine on day four (post-acid) revealed sub-surface de-
posits covering 80% (SD 10%) of the dentine surface. These were 
statistically significant versus controls (p < 0.01). Tubule occlusion 
from tubule occlusion dentifrices occurred within 5 μm (SD 2 μm) 
of the dentine surface. The 8% arginine on days one and two and 
water and control paste on days one and four revealed no sub-
surface deposits. Within the limitations of this study, cross-sec-
tional SEM analysis suggests that the positive control dentifrices 
more likely demonstrated occlusion of tubules sub-surface in den-
tine compared to negative controls. EDX analysis was insufficient-
ly sensitive to detect the nature of deposits.

  The clinical component of this study was funded by Glaxo-
SmithKline.
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 Session 3
Diagnostics and Fluoride 

    

  77 

 Correlation with Caries Lesion Depth of the Canary 

System, DIAGNOdent and ICDAS II 

 B. Wong  a , S.H. Abrams  a, b , K. Sivagurunathan  a , J.D. Silvertown  a , 
A. Hellen  a , A. Mandelis  a, c , W.M.P. Hellen  b , G.I. Elman  b , 
S.M. Mathew  d , P.K. Mensinkai  d , B.T. Amaechi  d,   *  

 amaechi   @   uthscsa.edu
 a Quantum Dental Technologies Inc., Toronto, Ont.,  b Cliffcrest 
Dental Office, Scarborough, Ont., and  c Center for Advanced 
Diffusion Wave Technologies, University of Toronto, Toronto, 
Ont., Canada;  d University of Texas Health Science Center,
San Antonio, Tex., USA 

 The Canary System TM  (CS) is a laser-based detection system for 
caries. The aim of this study was to correlate lesion depth of natural 
caries to Canary Numbers (CN) derived from CS, numerical read-
ings from DIAGNOdent (DD), and lesion scores from ICDAS II. A 
total of 20 examination sites from 10 extracted human molars and 
premolars were selected. The selected examination sites consisted 
of healthy to enamel caries on smooth and occlusal surfaces of each 
tooth. Two blinded dentists ranked each examination site using IC-
DAS II and the consensus score for each examined site was record-
ed. The same examination sites were scanned with CS and DD, and 
the CN and DD readings were recorded. After all the measurements 
were completed, the readings of the three caries detection methods 
were validated with a histological method, polarized light micros-
copy (PLM). PLM performed by blinded scorers was used as the 
‘gold standard’ to confirm the presence or absence of a caries lesion 
within each examined site and to determine caries lesion depth in 
μm. Pearson’s coefficient of correlation with caries lesion depth of 
CNs, DD readings and ICDAS scores were 0.84, 0.21 and 0.77 re-
spectively. Mean ± SD CN for sound sites (n = 3), caries lesion 
depths <800 μm (n = 11), and caries lesion depths >800 μm (n = 6) 
were 11 ± 1, 55 ± 15 and 75 ± 22, respectively. Mean ± SD DD read-
ings for sound sites, caries lesion depths <800 μm, and caries lesion 
depths >800 μm were 1 ± 1, 7 ± 11 and 8 ± 9, respectively. Mean ± 
SD ICDAS II scores for sound sites, caries lesion depths <800 μm, 
and caries lesion depths >800 μm were 0 ± 0, 2 ± 1 and 2 ± 1, respec-
tively. This study demonstrated that CS exhibits much higher cor-
relation with caries lesion depth compared to ICDAS II and DD.

 76 

 In vivo Performance of CarieScan Pro for Detection 

of Occlusal Caries 

 A. Jablonski-Momeni  * , S.M.C. Klein 

 momeni   @   staff.uni-marburg.de
Department of Pediatric and Community Dentistry, Philipps 
University of Marburg, Marburg, Germany 

  Aim:  To evaluate the in vivo performance of the CarieScan 
Pro on occlusal surfaces.  Methods:  The study was approved by 
the ethics committee and informed consent was given by the par-
ticipants. 306 unrestored permanent molars of 26 patients were 
available for the study. The teeth were cleaned, isolated with cot-
ton rolls and dried for 5 s. The occlusal surfaces of the teeth were 
performed using (1) ICDAS-II criteria and (2) CarieScan Pro 
(CS), based on the AC Impedance Spectroscopy technique 
(ACIST). The actual depth of the lesions (clinical gold standard) 
were assessed using radiographs and/or clinically by opening the 
lesion when appropriate. Correlation between all methods were 
assessed using Spearman’s rank correlation coefficient (rs). Sen-
sitivity (SE) and specificity (SP) were calculated at D1 (enamel 
lesions) and D3 (dentine caries) level and area under the ROC 
curve (AUC) were assessed.  Results:  Significant positive correla-
tion was found between ICDAS-II, CS measurements and the 
clinical gold standard (rs 0.41–0.66, p < 0.01). SE and SP were: 
D1: SE = 100%, Sp = 7.5%; D3: SE = 66.7%, Sp = 95.3%. The di-
agnostic performance (AUC) was 0.70 at D1 level and 0.88 at D3 
level. A combination of CS measurements with the visual exami-
nations showed the following SE values: D1: 100%, D3: 92.6%. 
 Conclusion:  The CS showed good diagnostic performance. The 
combination of CS with ICDAS-II improved the SE in detecting 
enamel and dentine lesions.

  The device CarieScan Pro was provided by CarieScan Ltd., 
Dundee, UK.
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  This study was supported by Quantum Dental Technologies 
Inc., Toronto, Ontario, Canada.

  78 

 Association between Two Visual Criteria in Assessing 

Non-Cavitated Caries Lesions Activity on Permanent 

Molars 

 R.S. Oliveira  a , C.M. Assunção  a,   * , J.E.A. Zenkner  b , M. Maltz  a , 
J.A. Rodrigues  a  

 crisassuncao   @   hotmail.com
 a School of Dentistry, Federal University of Rio Grande do Sul, 
Porto Alegre, and  b School of Dentistry, Federal University of 
Santa Maria, Santa Maria, Brazil 

 The aim of this clinical study was to evaluate the association be-
tween two visual criteria in assessing non-cavitated caries lesions 
activity on permanent molars. For this, 39 patients aged from 5 to 
13 with at least one permanent molar with non-cavitated caries le-
sion on its occlusal surface were selected. Molars were classified ac-
cording to the presence of caries lesions using ICDAS as well as to 
their activity status following two criteria: ICDAS-LAA and a stan-
dard criterion based on clinical characteristics which are consensus 
in the literature (brightness, color and texture). In standard crite-
rion, an opaque, whitish and rough surface were defined as active 
caries lesion while a white or brownish lesion with smooth, shiny 
and hard surface were classified as inactive caries lesion. In both 
criteria the caries lesions were dichotomized in active and inactive. 
The results showed a weak association between both criteria in as-
sessing caries lesions activity (Cramer’s V coefficient 0.39, p < 0.001) 
and very low specificity for ICDAS-LAA (0.35). When all caries le-
sions (n = 124) were considered, there was agreement between the 
two criteria in 71 lesions (57.3%). In the 53 lesions (42.7%) in which 
there were disagreement between the criteria, the ICDAS-LAA clas-
sified the caries lesions as active and the standard criterion classified 
them as inactive. From these results, it can be concluded that IC-
DAS-LAA criterion was not appropriate for activity assessment of 
non-cavitated caries lesions on occlusal surfaces of permanent mo-
lars, since this criterion seems to overestimate caries lesions activity.

  The study was conducted with the authors’ own sources of 
funding.

  79 

 Associated Factors with Non-Cavitated Caries 

Lesions Activity after Non-Operative Treatment:

A Clinical Study 

 R.S. Oliveira  a,   * , J.E.A. Zenkner  b , M. Maltz  a , J.A. Rodrigues  a  

 renataschlesner   @   gmail.com
 a School of Dentistry, Federal University of Rio Grande do Sul, 
Porto Alegre, and  b School of Dentistry, Federal University of 
Santa Maria, Santa Maria, Brazil 

 The aims of this study were (1) to evaluate the effectiveness of 
a treatment for patients with non-cavitated caries lesions on per-

manent molars in different eruption stages and (2) to evaluate if 
the eruption stage and biofilm accumulation are associated to car-
ies lesions activity in patients that received a non-operative treat-
ment. For this, 48 patients aged from 5 to 13 years old were select-
ed. Those patients should have presented at least one permanent 
molar with an active non-cavitated caries lesion on its occlusal sur-
face. Molars were classified according to type (first or second), 
eruption stage, biofilm accumulation and presence of lesions as 
well as their activity status. All patients received a weekly non-
operative treatment for 4 weeks based on oral health instructions 
and topical fluoride application. After 3 weeks, 39 patients were 
re-assessed. A logistic regression model was used to evaluate the 
association between the eruption stage, biofilm accumulation, type 
of molar and caries lesions activity after a non-operative treatment. 
Since data were clustered, odds ratios (ORs) were obtained using 
generalized estimating equations with a logistic link function. Of 
the 103 re-assessed teeth, 42 remained with active caries lesion. 
After adjustment the data for the effect of biofilm accumulation 
and type of molar, molars with occlusal surfaces partially exposed 
to the oral cavity were 301.1 times more susceptible to caries activ-
ity than molars with full occlusion (OR = 301.1; p = 0.011). Like-
wise, high biofilm accumulation was more associated to the pres-
ence of active caries lesions when compared to the absence of vis-
ible biofilm (OR = 123.5; p = 0.007) after adjustment for eruption 
stage and type of molar. After adjustment for eruption stage and 
biofilm accumulation, there was no statistically significant asso-
ciation between type of molar and caries lesions activity after the 
treatment (p = 0.411). Based on these results, it can be concluded 
that (1) treatment was not effective for patients with active lesions 
on partially erupted molars and (2) a strong association between 
partially erupted molars, high biofilm accumulation and presence 
of active lesions was observed even after the treatment.

  The study was supported by the Coordenação de Aperfeiçoa-
mento de Pessoal de Ensino Superior (CAPES).

  80 

 Effect of a Digital Learning Tool on the Detection of 

Dental Caries Using ICDAS 

 J.A. Rodrigues  a,   * , C.H. Stringhini  a , A.L.F. Port  a , V. Zaleski  a , 
R.S. Oliveira  a , J.T. Pereira  a , P.B. Luz  a , A. Lussi  b  

 jorodrigues   @   ufrgs.br
 a Department of Pediatric Dentistry, School of Dentistry, 
Federal University of Rio Grande do Sul, Porto Alegre, Brazil; 
 b Department of Preventive, Restorative and Pediatric Dentistry, 
School of Dental Medicine, University of Bern, Bern, Switzerland 

 This study aimed to evaluate the effect of a digital learning tool 
on dental students’ ability in detecting dental caries using ICDAS. 
Digital photographs of sound and carious primary and permanent 
teeth were selected and a digital learning tool was created. An IC-
DAS expert scored the selected sites and 60 questions were formu-
lated. To test the effect of this digital learning tool, 39 fourth year 
dental students, who never had any contact with ICDAS, conduct-
ed full-mouth assessments of 15 patients aged 6–12. For this first 
evaluation, ICDAS scores were provided in a table. Then, the stu-
dents were divided into 3 groups (n = 13) as follows: G1, students 
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went through the ICDAS e-learning program (http://www.icdas.
org); G2, ICDAS e-learning program followed by the digital learn-
ing tool; G3 (control), any learning strategy. After two weeks, pa-
tients were reassessed by 32 students (G1 = 7; G2 = 12; G3 = 13) 
and by two ICDAS experts (gold standard). When compared be-
fore and after the learning strategies, the McNemar test did not 
show any difference in the values of specificity and area under the 
ROC curve (AUC) for all groups. Sensitivity was statistically sig-
nificantly higher for G1 and G2. When the groups were compared, 
G2 showed a significant increase in sensitivity at D2 and D3 thresh-
olds. Rank correlation (Spearman coefficients) with gold standard 
before and after learning strategies were, respectively, 0.60 and 
0.61 (G1), 0.57 and 0.63 (G2) and 0.54 and 0.54 (G3). The Wil-
coxon test showed a statistically significant difference between the 
assessments for G1 and G2. In conclusion, both strategies showed 
a positive learning effect for ICDAS. The digital learning tool used 
after the ICDAS e-learning program tended to increase the sensi-
tivity of ICDAS used by inexperienced dental students.

  The study was funded by SEAD-UFRGS (Secretaria de Educa-
ção a Distância) and CNPq.

  81 

 Correlation between ICDAS and ERK Histological 

Classification System Applied to Micro-CT Images of 

Occlusal Surfaces 

 T.S.M. Aljamaan  a,   * , P. Anderson  b , D.N.J. Ricketts  a  

 t.s.m.aljamaan   @   dundee.ac.uk
 a Unit of Restorative Dentistry, Dundee Dental School, University 
of Dundee, Dundee, and  b Dental Physical Sciences Unit,
Centre for Oral Growth & Development, Institute of Dentistry, 
Queen Mary University of London, London, UK 

 ICDAS is a reproducible and accurate visual caries diagnosis/
detection system. The ERK histological criteria were originally de-
veloped for use with standard histological preparations [Ekstrand 
et al.: Caries Res 1997;   31:   224–231]. Micro-CT is a 3D non-destruc-
tive imaging system which can be used to visualize the extent of 
lesion penetration. The overall aim of this study was to establish 
the use of Micro-CT as a gold standard for the validation of IC-
DAS. In this particular study, the aim was to investigate the use of 
ERK to classify the extent of lesion penetration as visualized in 
Micro-CT imaging and to compare with ICDAS examination 
scores of same teeth. Fourteen extracted teeth were selected with 
varying appearance from sound to non-cavitated lesions on the 
occlusal surface. Three trained examiners independently exam-
ined one to two investigation sites per tooth (n = 18) according to 
the ICDAS criteria (www.icdas.org). This was repeated at a second 
sitting. Teeth were scanned using a desktop μCT 40 Scanco system 
with an isotropic resolution of 20 μm. Two examiners evaluated 
lesions depths of reconstructed images, if present, using the ERK 
criteria. Consensus ERK scores were used as the ‘gold standard’. 
From the Micro-CT images 3 sites gave a score 0, 3 scored 1, 8 
scored 2, and 4 scored 3. The relationship between ICDAS scores 
and the histological depth determined from Micro-CT images 
were moderate to strong (rs = 0.481, 0.605, 0.668, p < 0.05). Inter-
examiner reproducibility for ICDAS was fair-moderate (un-

weighted kappa = 0.25–0.8; mean = 0.45), while intra-examiner 
reproducibility was substantial (unweighted kappa = 0.65–0.8; 
mean = 0.72). In conclusion, application of subjective histological 
criteria to Micro-CT images may be an acceptable alternative to 
histological examination for the ICDAS system on occlusal sur-
faces.

  82 

 Evaluation of Fluorescence-Based Methods to Detect 

in situ Demineralization and Remineralization on 

Smooth Surfaces 

 M.B. Diniz  a,   * , C.M. Moriyama  a , J.A. Rodrigues  b , A. Lussi  c  

 mibdiniz   @   hotmail.com
 a School of Dentistry, Cruzeiro do Sul University, UNICSUL, 
São Paulo, and  b School of Dentistry, Federal University of 
Rio Grande do Sul, UFRGS, Porto Alegre, Brazil;  c School of Dental 
Medicine, University of Bern, Bern, Switzerland 

 The aim was to evaluate the effectiveness of fluorescence-based 
methods (DIAGNOdent [LF], DIAGNOdent pen [LFpen] and 
 VistaProof fluorescence camera [FC]) in detecting demineraliza-
tion and remineralization on smooth surfaces in situ. In this study, 
10 volunteers wore acrylic palatal appliances, each containing 6 
enamel blocks that were demineralized for 14 days by exposure to 
a 20% sucrose solution. Then, the remineralization phase was per-
formed for 7 days with fluoride dentifrice (1,450 μg F/g). Each 
enamel block was evaluated at baseline, after demineralization and 
after remineralization by two independent examiners using LF, 
LFpen and FC. Superficial microhardness (SMH) was measured in 
all phases. Furthermore, the enamel blocks were submitted to a 
cross-sectional microhardness (CSMH) analysis and integrated 
loss of surface hardness (ΔKHN). The intraclass correlation coef-
ficient for interexaminer reproducibility ranged from 0.21 (FC, 
baseline) to 0.86 (LFpen, demineralized). SMH values and LF and 
LFpen fluorescence values presented statistically significant differ-
ences among the three phases (p < 0.05). However, FC fluorescence 
values showed no significant differences between the demineral-
ization and remineralization phases (p > 0.05). Fluorescence values 
for baseline, demineralized and remineralized enamel were, re-
spectively, 5.4 ± 1.0, 9.2 ± 2.2 and 7.0 ± 1.5 for LF; 10.5 ± 2.0, 15.0 
± 3.2 and 12.5 ± 2.9 for LFpen; 1.0 ± 0.0, 1.0 ± 0.1 and 1.0 ± 0.1 for 
FC. CSMH and ΔKHN were significantly different between de-
mineralization and remineralization phases. There was a positive 
correlation between SMH and fluorescence values in all phases, 
with a significant difference in the remineralization phase (p < 
0.05). However, a negative correlation was found between ΔKHN 
and fluorescence values. In conclusion, LF and LFpen devices were 
capable of monitoring incipient lesions on smooth surfaces in situ, 
mainly during the remineralization phase.

  The authors wish to thank Fundação de Amparo à Pesquisa do 
Estado de São Paulo (FAPESP 2010/06855-0) and Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES) for finan-
cial support.
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  83 

 Magnetic Resonance Imaging and Quantification of 

Dental Pulp Decay in Carious Teeth 

 K. Cankar  a,   * , L. Nemeth  b , F. Bajd  c , J. Vidmar  a, c , I. Serša  c, d  

 cankar   @   mf.uni-lj.si
 a Institute of Physiology, Medical Faculty, University of Ljubljana, 
 b Department of Dental Diseases, University Medical Centre 
Ljubljana,  c Jožef Stefan Institute, Laboratory for Magnetic 
Resonance Imaging, and  d EN-FIST Centre of Excellence, 
Ljubljana, Slovenia 

 Diffusion-weighted imaging with its mapping of the apparent 
diffusion coefficient (ADC) is an advanced MRI technique highly 
sensitive to the microscopic incoherent motion of water, which al-
lows the quantification of water ADC in tissue. In the present 
study, high-resolution morphological MRI sequence at 2.35T was 
used to assess caries lesions. The influence of demineralization in 
tissues to adjacent pulps was then assessed by using ADC maps in 
order to evaluate the potential of ADC mapping for quantifying 
the inflammatory status of the pulp. 33 extracted human teeth were 
reviewed in accord with the ICDAS and subsequently analyzed by 
MRI. Volume-rendered images of teeth were reconstructed from 
high-resolution 3D multi-slice T 1 -weighted images, while ADC 
maps of the same teeth were calculated from corresponding diffu-
sion-weighted images. The distributions of ADC along dental pulp 
were obtained from ADC maps by calculating the average ADC of 
all pixels having equal radial distance from the deepest point of the 
caries lesion. Morphological MRI sequence enabled high-resolu-
tion detection of the dental pulp along with a reliable volume-ren-
dered assessment of the relation between the caries lesions and the 
pulp in all clinically relevant orientations. ADC maps enabled the 
assessment of water mobility at caries-pulp interface. The distribu-
tions of ADC along dental pulps of intact teeth (ICDAS 0) were 
relatively uniform with an average of ADC  ≈  1.3 · 10 –  9  m 2 /s. A 
noticeable shift towards lower ADC values (ADC <0.6 · 10 –  9  m 2 /s) 
was found at the caries site in the pulps of teeth with ICDAS 3 and 
6. We conclude that two complementary MRI methods, 3D T 1 -
weighted MRI and ADC mapping, may have potential for the mor-
phological and functional assessment of dental tissues comparable 
to that of ICDAS scoring.

  Supported by Slovenian Ministry of Science and Education 
Grant No. PO-510-381.

  84 

 Optical Coherence Tomography to Assess

Non-Cavitated Occlusal Carious Lesions 

 K.-J. Park * , H. Schneider, F. Krause, C. Rueger, R. Haak 

 kyungjin.park   @   medizin.uni-leipzig.de
Department of Cariology, Endodontology and Periodontology, 
University of Leipzig, Leipzig, Germany 

 The objective was to evaluate the ability of spectral domain 
optical coherence tomography (SD-OCT) to assess non-cavitated 
occlusal carious lesions. 17 extracted human molars with 33 oc-
clusal lesions (ICDAS code 2) were visually selected and examined 

radiographically (80 ms; VistaScan Mini Plus, Dürr Dental, Ger-
many). 33 regions of interest (ROI) were marked by 2 drill holes 
each in mesio-distal direction and the lesions were imaged with 
SD-OCT (3D image stacks; Telesto SP5, center wavelength 1,325 
nm, Thorlabs GmbH, Dachau, Germany). The radiographs and 
OCT signals were categorized according to the lesion extent (score 
1–3): 1 – sound, 2 – lesion limited to enamel, 3 – lesion into den-
tin. Light microscopy (AxioVision, Carl Zeiss, Germany) was used 
as validation standard. Statistics: Cohen’s kappa coefficient (κ). 
Agreement between methods was slight (OCT/histology: κ = 
0.276) or none (X-ray/histology: κ = 0.093; OCT/X-ray: κ = 0.048). 
22 of 33 ROI were histologically confirmed to have a carious lesion 
penetrating into dentin. 91% (20/22) of these could be detected by 
radiography and 41% (9/22) by OCT. 63% of enamel carious le-
sions were erroneously diagnosed as dentin caries (7/11) by radi-
ography, 0% by OCT (0/11). In 71% of specimens the dentino-
enamel junction was displayed by OCT. Within enamel differ-
ences in mineralization as well as cracks and Retzius striae could 
be distinguished. Even though the present OCT provides addi-
tional information about the extent of occlusal carious lesions it is 
currently not suited to serve as a diagnostic tool for the assessment 
of non-cavitated occlusal carious lesions unless the signal to noise 
ratio is improved.

  Supported by Thorlabs GmbH (provision of OCT).

  85 

 Visualisation of Pulp Chamber Roof by Optical 

Coherence Tomography 

 F. Krause  * , K.-J. Park, C. Rüger, H. Schneider, R. Haak 

 felix.krause   @   medizin.uni-leipzig.de
Department of Cariology, Endodontology and Periodontology, 
University of Leipzig, Leipzig, Germany 

  Objective:  To evaluate the ability of optical coherence tomog-
raphy (OCT) to display the roof of the pulp chamber.  Methods:  
The roots of 15 extracted human molars were embedded in epoxy 
resin and the crowns were sectioned mesio-distally exposing the 
pulp chamber. Coronal parts of the crowns were removed up to a 
remaining dentine thickness to the pulp of 2 mm. Samples were 
imaged by spectral domain coherence tomography (3D image 
stacks; SD OCT, Telesto SP5, center wavelength 1,325 nm; Thor-
labs, Germany) from coronal view and by light microscopy (Axio-
plan 2, Carl Zeiss, Germany). Dentine was removed from occlusal 
by a microtome in steps of approximately 250 μm until pulp expo-
sure. Each intermediate step was documented by both methods. 
Once the pulp chamber roof could be displayed by OCT residual 
dentine thickness was measured using light microscopy (AxioVi-
sion, Carl Zeiss). These data were compared to the measurements 
based on OCT images and statistically analysed (Spearman-Rho 
correlation, Wilcoxon test).  Results:  Using OCT, margins of the 
pulp chamber were displayed as of a mean residual dentine thick-
ness of 0.85 ± 0.3 mm (min: 0.46 mm, max: 1.94 mm). Values of 
both methods were strongly correlated (0.88–1.00, p < 0.0005–
0.02) and significantly different (p < 0.01, large distance)/not dif-
ferent (p > 0.4, minor distance).  Conclusions:  The roof of the pulp 
chamber could be visualised by SD OCT. Therefore it could be a 
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diagnostic tool during the treatment especially of deep cavities and 
might help to among others avoid an iatrogenic opening of the 
pulp chamber by estimating the residual dentine thickness.

  Supported by Thorlabs GmbH, Dachau, Germany (provision 
of OCT).

  86 

 Detection of Caries around Ceramic Crown 

Restorations with the Canary System and 

DIAGNOdent 

 A. Wong  a , S.H. Abrams  a, c,   * , J.D. Silvertown  a , K. Sivagurunathan  a , 
R. Klausz  e , A. Mandelis  a, b , B.T. Amaechi  d  

 stephen   @   thecanarysystem.com
 a Quantum Dental Technologies Inc., Toronto, Ont.,  b Center for 
Advanced Diffusion Wave Technologies (CADIFT), University 
of Toronto, Toronto, Ont., and  c Cliffcrest Dental Office, 
Scarborough, Ont., Canada;  d University of Texas Health Science 
Center, San Antonio, Tex., USA;  e Klausz Dental Laboratory, 
Toronto, Ont., Canada 

 The aim of this study was to evaluate the ability of The Canary 
System (CS) and DIAGNOdent (DD) to detect secondary caries 
around margins of crown restorations. Carious and sound teeth 
were prepared for a 3/4 ceramic crown, ensuring that margins re-
mained on enamel. For the carious teeth, a dentist removed visible 
caries from the walls of the cavity (‘sound walls’ of carious teeth) 
while leaving some caries on the wall of one section of the cavity 
preparation (‘carious walls’ of carious teeth). Three groups of mar-
gins were examined: ‘carious walls’ in carious teeth; ‘sound walls’ 
in carious teeth; and sound walls in sound teeth. A blinded opera-
tor scanned 48 examination sites with CS and DD at the margins 
around crown, 0.5 and 1 mm away from the margins into tooth 
tissue. Canary Numbers (CN) and DIAGNOdent readings (DDR) 
were recorded. Previous studies established CN ranges of 0–20 and 
21–100, and DDR of 0–13 and 14–99 to correspond to sound and 
carious tissue, respectively. For ‘carious walls’ of carious teeth, the 
mean ± SD CN/DDR at the margins, 0.5, 1 mm away from margin 
into tooth were: 31 ± 15 / 9 ± 7; 33 ± 19 / 8 ± 7; 23 ± 12 / 7 ± 5. For 
‘sound walls’ of carious teeth, the corresponding data were: 26 ± 
10 / 10 ± 3; 24 ± 9 / 12 ± 4; 19 ± 10 / 10 ± 4. DDR were at healthy 
tissue range for all examination sites. CN were within carious tis-
sue range from the margins to 1 mm into tooth in all ‘carious walls’ 
and from the margins to 0.5 mm into tooth in all ‘sound walls’ of 
carious teeth, indicating presence of caries, but at healthy tissue 
range in all walls in sound teeth. This study demonstrated that, un-
like DD, CS has the potential to detect secondary caries around 
crown margins. 

  Quantum Dental Technologies provided financial support for 
part of this study. Crowns were provided at substantial discount 
by Klausz Dental Lab. Materials and dental instruments were pro-
vided courtesy of Cliffcrest Dental Office.

  87 

 Influence of Different Magnification Devices on 

Visual Caries Detection with ICDAS 

 K.W. Neuhaus  * , F.N. Jost, W. Bürgin, I. Hug, A. Lussi 

 klaus.neuhaus   @   zmk.unibe.ch
Department of Preventive, Restorative and Pediatric Dentistry, 
University of Bern, Bern, Switzerland 

 In visual caries diagnostics ‘optimum’ vision is often recom-
mended. Several devices are available to enlarge the vision: Gali-
lean loupes, Keplerian loupes and surgical microscopes. We there-
fore wanted to test the influence of these magnification devices on 
validity and reliability of the ICDAS system. The influence of the 
clinical experience of the examiners was also assessed. There were 
three groups of examiners: (A) 5 3rd-year students without clinical 
experience; (B) 5 5th-year students with little clinical experience; 
(C) 4 dentists (2–16 years after graduation). Each of them exam-
ined 100 extracted molars with no obvious cavitations two times 
by naked eye, or by using a Galilean loupe (2.5×), a Keplerian loupe 
(4.5×), or a surgical microscope (10×) with at least one day be-
tween each examination. Histology served as gold standard. Bayes-
ian analysis, kappa statistics and a chi-square test were applied. As 
a principal finding, the number of score ‘0’ (healthy) decreased 
with magnification, while the number of score ‘3’ (enamel break-
down, small cavity) significantly increased, especially with the sur-
gical microscope. Sensitivity generally increased with magnifica-
tion, while specificity decreased. For instance, in dentists, for D3 
lesions the sensitivity (range) was 0.47 (0.17–0.79) by naked eye 
and 0.91 (0.83–1) using a surgical microscope, but the specificity 
(range) dropped from 0.78 (0.58–0.95) to 0.3 (0.07–0.55), respec-
tively. The use of the surgical microscope had a negative effect on 
inter-examiner reliability in groups B and C (Fleiss’ generalized 
kappa; p < 0.05). Intra-examiner reliability was not influenced by 
different magnifications. Experienced dentists showed the highest 
levels of specificities on all caries levels with all magnification de-
vices. ICDAS is better used without the additional use of magnifi-
cation devices, because their use might result in more and unnec-
essarily invasive treatment decisions.

  88 

 Caries Assessment of Occlusal Surfaces on QLF and 

White Light Photographs 

 C.M.C. Volgenant  * , J.M. ten Cate, M.H. van der Veen 

 c.volgenant   @   acta.nl
Department of Preventive Dentistry, Academic Centre for 
Dentistry Amsterdam (ACTA), University of Amsterdam and VU 
University Amsterdam, Amsterdam, The Netherlands 

 The aim of this in vitro study was to compare different assess-
ment methods of occlusal surfaces: ICDAS – score on photo-
graphs, modified ICDAS and fluorescence loss assessed on QLF 
photographs and lesion depth assessed on photographs of hemi-
sected teeth. Forty-six permanent molars (freshly extracted, with-
out restorations, stored in tap water) were autoclaved and then 
the occlusal sides of the crowns were photographed with a QLF-D 
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SLR-camera (λ exc  405 nm; Inspektor Research Systems, Amster-
dam, The Netherlands). White light photos were assessed accord-
ing the ICDAS sore. QLF photos were assessed using a modified 
ICDAS score (F-ICDAS) and fluorescence loss (ΔF) was deter-
mined using dedicated software (QA2v1.20; Inspektor Research 
Systems). The molars were then hemisected and photographed 
with a stereomicroscope (Stemi-SV6, Axiocam KL-2500-LCD, 
Zeiss, Weesp) to assess lesion depths (the highest score of the two 
fractions was used). The level of agreement between the different 
methods was assessed using Spearman rank correlation (r s ). 
There was a strong correlation between the ICDAS on the white 
light photographs (range 0–5; median 2) and F-ICDAS on QLF 
photographs (range 0–5; median 2) (r s  = 0.74, p < 0.001). The
ICDAS correlated strongly with the lesion depths on the sections 
(range 0–4; median 2) (r s  = 0.55, p < 0.001). The F-ICDAS cor-
related moderately with the lesion depths (r s  = 0.40, p < 0.01). 
There was a strong correlation between ΔF (range 7.5%–66.6%; 
median 31.8%) and the lesion depth (r s  = –0.63, p < 0.001) and a 
moderate correlation between ΔF and ICDAS respectively
F-ICDAS (r s  = –0.39, p < 0.01 and r s  = –0.56, p < 0.001, respec-
tively). We conclude that in vitro caries assessment on QLF pho-
tographs has a good correlation with ICDAS score on white light 
photographs and a moderate correlation with the lesion depth on 
sections. The fluorescence loss has moderate to good correlation 
with the visual scores ICDAS, F-ICDAS and lesion depths ob-
tained from the sections.

  This research is supported by the Dutch Technology Founda-
tion STW (project number 10948) and Inspektor Research Sys-
tems BV.

  89 

 Determination of Light Output from a Luminescent 

Assay for the Assessment of Caries Lesion Activity 

 C. Longbottom  a,   * , B. Vernon  b , E. Perfect  b , N.B. Pitts  a  

 christopher.longbottom   @   kcl.ac.uk
 a Dental Innovation & Translation Centre, King’s College London, 
London, and  b Calcivis, Edinburgh, UK 

  Background:  Previously ORCA abstracts and posters have 
shown the potential for a luminescent assay in assessing caries le-
sion activity and erosive challenges (ORCA 2008 – posters 87 & 
129, ORCA 2009 – poster 107, ORCA 2010 – poster 182). The pres-
ent study seeks to help to optimise the luminescence assay with a 
view to potential in vivo application.  Aim:  To determine the light 
output in the time domain of a known quantity of a luminescent 
calcium ion marker to be used to capture released calcium ions 
from active caries lesions [patent: WO2008075081 GB2445460 
(A)].  Methods:  A bespoke stopped-flow luminometer system was 
designed to test the luminescent calcium marker with a view to 
determining the light output from the marker over time. The 
stopped flow process uses fixed syringes to rapidly (within a few 
nanoseconds) dispense set volumes of known concentration of lu-
minescent marker and 1 m M  calcium chloride to a mixing cham-
ber, from which light output is collected and assessed.  Results:  
Results from 5 runs (using 5 duplicates per run) on 2 separate 
batches of marker consistently show that the luminescence peaked 

at approximately 10 ms, with a fall-off to 50% of that peak value at 
70 ms and 10% at 300 ms. The speed of development of the light 
flash will allow for the short exposure times required of a handheld 
intraoral stills camera.  Conclusions:  The stopped-flow methodol-
ogy allowed characterisation of the luminescence output over 
time, indicating the potential suitability of the marker for use in 
vivo.

  The study was funded by Calcivis Ltd., Edinburgh, UK.

  90 

 The Visual Assessment of Early in vitro Chemical 

Demineralisation Using a Multispectral Imaging 

Method 

 A.A. Adeyemi  * , S. Desmons, E. Miles, G. Burnside, S.P. Valappil, 
R. Lynch, E. de Josselin de Jong, S.M. Higham 

 a.a.adeyemi   @   liverpool.ac.uk
University of Liverpool, Liverpool, UK 

 The purpose of this study was to determine whether Nuance TM  
multispectral imaging system (CRi, Woburn, USA) was an appro-
priate method for use when compared with QLF-D Biluminator TM  
(Inspektor, Amsterdam, The Netherlands) and white light in the 
visual detection of early in vitro chemical demineralisation. Ten 
specimens were prepared from extracted bovine teeth and im-
mersed in acid-buffer demineralising solution (2.2 m M  KH 2 PO 4 , 
50 m M  acetic acid, 2.2 m M  CaCl 2 , 0.05 ppm F, pH 4.5). Samples 
were illuminated with a 405 nm exciting light source. Fluorescence 
and white light images were captured with Nuance TM  fitted with a 
460 nm highpass colour filter and QLF-D Biluminator TM  devices 
respectively at baseline, 1, 3, 6, 9, 12, 24, 48 and 72 h. Images were 
randomised and visually assessed by four examiners for presence 
or absence of demineralisation, all blinded to the demineralisation 
stage for all images viewed on two occasions. Kappa statistics for 
inter and intra-examiner reliability were calculated for each meth-
od. The ability of all methods to detect demineralisation was com-
pared using McNemar’s test. All examiners were unable to detect 
demineralisation at baseline. The earliest detection was at 1 h with 
Nuance TM  and 3 h with QLF-D and white light images. Intra-ex-
aminer reliability scores for Nuance ranged between 0.803–0.934, 
QLF-D (0.765–0.94) and white light (0.641–0.857). Inter-examin-
er reliability for Nuance TM  ranged from 0.860–1, QLF-D 0.692–
0.895 and for white light ranged from 0.578–0.607. Nuance TM  and 
QLF-D both detected more demineralised lesions compared with 
white light but these differences were not statistically significant. 
Nuance TM  also detected slightly more lesions when compared with 
QLF-D however this was not significant (p  ≥  0.05). Nuance TM  ap-
pears a reliable and promising method for detecting demineralisa-
tion. However more work is needed to determine its accuracy in 
detecting and quantifying demineralised lesions when compared 
with established methods.
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  91 

 Caesium Fluoride Radiographically Camouflages 

Residual Caries after Incomplete Caries Removal 

 F. Schwendicke  a,   * , H. Meyer-Lueckel  b , C.E. Doerfer  a , S. Paris  a  

 schwendicke   @   konspar.uni-kiel.de
 a Clinic for Conservative Dentistry and Periodontology, 
University of Kiel, Kiel, and  b Department of Operative Dentistry, 
Periodontology and Preventive Dentistry, RWTH Aachen 
University, Aachen, Germany 

  Objectives:  One-step-incomplete caries removal was shown 
advantageous for treating deep caries lesions. However, it is impos-
sible to radiographically distinguish intentionally from accidentally 
left residual caries (RC) or recurrent caries. Dentists familiar with 
both the concept of incomplete excavation and the patient’s dental 
history may not find this problematic. In contrast, radiographic de-
tection of RC by other dentists may lead to unnecessary re-treat-
ment. Therefore, this study investigated radiopaque tagging of RC. 
 Methods:  36 extracted, deeply carious teeth (ICDAS code 5/6) were 
excavated incompletely (leathery RC remaining). The cavity was 
filled using composite resin without adhesive and a standardized 
radiograph was obtained. Dentinal fluid flow was simulated using 
Ringer’s solution (3,000 Pa). After removal of composite, ethanol-
dissolved caesium fluoride (15%; CF) was applied onto RC twice. 
Subsequently, the cavity was restored using an etch and rinse adhe-
sive and composite resin. Ageing and possible leaching were simu-
lated by 10,000 thermal cycles (TC) of 5–55   °   C. Digital radiographs 
were obtained before and after TC. Radiographs were evaluated us-
ing repeated linear plot analysis. Calculated grey value differences 
(ΔGV) between sound dentin and the area under the restoration 
were compared between consecutive radiographs. Eventually, six 
blinded dentists assessed eight radiographs (before and after CF ap-
plication) for RC detection.  Results:  ΔGV [Q25/Q75] at baseline 
was 1.4 [0.8/2.4]%. After CF treatment, ΔGV was –0.04 [–0.34/
0.26]% but increased to 0.97 [0.51/1.48]% after thermal cycling. Dif-
ferences between all treatment steps were significant (p < 0.001, 
Wilcoxon), and measurements reproducible (ICC 0.74–0.93). Den-
tists diagnosed 85 ± 13% of untreated lesions but only 15 ± 5% of 
tagged lesions as RC.  Conclusions:  CF successfully tagged natural 
RC in vitro, but was leached from the lesion during TC. Stable ra-
diopaque materials might be suitable to radiographically tag RC, 
thus avoiding unnecessary re-treatment of uninformed dentists.

  92 

 Comparison of Occlusal Caries Detection Using the

ICDAS Criteria on Extracted Teeth or Their Photographs 

 P. Bottenberg  a,   * , W. Jacquet  a , C. Behrens  b , V. Stachniss  b ,
A. Jablonski-Momeni  b  

 pbottenb   @   vub.ac.be
 a Dental School, Vrije Universiteit Brussels, Brussels, Belgium; 
 b Dental School, Philipps University of Marburg, Marburg, Germany 

 Using photographs of occlusal surfaces instead of extracted 
teeth for the detection of caries using the ICDAS criteria can be 
useful in multicenter studies or education. Using a panel of observ-

ers, ICDAS scores on teeth or photographs were evaluated against 
the histological gold standard via ROC curves. The working hy-
pothesis was that both outcomes were equivalent. A panel of 4 ob-
servers scored high-resolution photographs of the occlusal surfac-
es of 110 extracted permanent molar teeth projected on a com-
puter screen. The criteria of ICDAS-II were used. The results of an 
earlier study of ICDAS scores on the original extracted teeth (with 
2 of the observers of the panel) served as comparison. The histo-
logical slides prepared earlier were re-evaluated by the panelists in 
consensus and served as gold standard. Sensitivity and specificity 
were calculated (cutoff: D3 caries) and ROC curves were estab-
lished. Statistical comparison between ROC-AUC values of both 
scoring techniques were performed using the tooth surface as unit 
[Lee and Rosner: Appl Stat 2001;   50:   337–344]. Further evaluation 
was performed using kappa statistics and Spearman correlation 
coefficients. AUC values of ROC curves of ICDAS-II scores of ex-
tracted teeth (0.794) and photographs (0.769) were not statisti-
cally significant (p = 0.88). Intra-rater scores for ICDAS on teeth 
were 0.74–0.86, on photographs they ranged from 0.78 to 0.84. 
Inter-rater kappa was 0.74 for extracted teeth and ranged from 0.55 
to 0.74 for the photographs. One observer not trained for ICDAS 
had a significant lower correlation with the other trained observers 
(0.62) than these among each other (0.73) and with histology (0.48 
vs. 0.58). Scoring occlusal surfaces using ICDAS-II on the tooth or 
on its photograph yielded comparable results. This allows its use 
in training, education and multi-center studies even after histo-
logical procedures.

  93 

 Characterizing Fluorosed Teeth by Optical 

Coherence Tomography and Polarized Raman 

Spectroscopy 

 V. Le  a , W. Wiltshire  a , P. Zhilkin  b , M. Smith  b , M. Hewko  b , 
M. Dufour  c , G. Lamouche  c , L.-P. Choo-Smith  b,   *  

 lin-ping.choo-smith   @   nrc-cnrc.gc.ca
 a Faculty of Dentistry, University of Manitoba, Winnipeg, Man., 
 b National Research Council Canada, Winnipeg, Man., and 
 c National Research Council Canada, Boucherville, Que., Canada 

 Chalky white surfaces of mildly fluorosed teeth resemble cari-
ous white spot lesions (WSL) yet warrant different clinical inter-
pretation. This study’s aim was to determine whether the optical 
methods of optical coherence tomography (OCT) imaging and po-
larized Raman spectroscopy (PRS) can help characterize and dis-
tinguish fluorosed regions from WSL. Facial and approximal 
enamel surfaces of extracted human teeth were examined by two 
clinicians. Using Dean’s index for classifying fluorosis, samples 
were grouped as sound (n = 10), WSL (n = 9), mild (n = 6), mod-
erate (n = 18) or severe fluorosis (n = 14). OCT images showed 
increased light back-scattering intensity at surfaces/subsurfaces of 
carious and fluorotic regions compared to sound enamel. Subtle 
visual changes in the light back-scattering pattern between WSL 
and fluorosed regions were observed. However, initial attempts at 
deriving non-subjective classification parameters have not yielded 
reproducible results. Using PRS, spectral band position of the 
dominant hydroxyapatite phosphate vibration revealed statistical-
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ly significant (one-way ANOVA, followed by Tukey HSD post-hoc 
comparison, p < 0.05) differences in the mean band position of 
moderate (960.58 ± 0.12 SE) and severe fluorosed (960.58 ± 0.18) 
sites compared to sound (959.24 ± 0.19), WSL (959.11 ± 0.22) and 
mild fluorosed (959.44 ± 0.29) enamel. Mean Raman depolariza-
tion ratios were significantly different for discriminating WSL 
(0.41 ± 0.02) from mildly fluorosis regions (0.23 ± 0.03). Shifts to 
higher peak position indicate more highly mineralized/crystalline 
enamel for moderate and severe fluorosis samples. Depolarization 
ratio changes suggest orientational differences in enamel crystal-
line structure between mild fluorosis and WSL. Overall, OCT is 
useful as a screening tool for rapidly detecting regions of anomaly 
due to demineralization and fluorosis. Thereafter, PRS can be used 
to further characterize and confirm the identity of suspect enamel 
regions as caries or fluorosis.

  We acknowledge summer studentship funding support for
V. Le from the Manitoba Medical Service Foundation and
we thank partial grant funding support from NIH-NIDCR 
(2R01DE017889-05).

  94 

 Aspects of ΔF by QLF-D in Screening for 

Remineralization Potential of Enamel Lesions

in vitro 

 H.E. Kim  a,   * , D. Inaba  b , H.K. Kwon  a , B.I. Kim  a  

 drkbi   @   yuhs.ac
 a Department of Preventive Dentistry & Public Oral Health, 
Yonsei University College of Dentistry, Seoul, South Korea; 
 b Department of Oral Medicine, Division of Preventive Dentistry, 
Iwate Medical University, Morioka, Japan 

 Clinically, it is important to evaluate the remineralization po-
tential of caries lesions as well as risk factors. The aim of this study 
was to examine the aspects of initial fluorescence [ΔF] to screen 
enamel lesions to be remineralized effectively by fluoride in vitro. 
A total of 100 bovine enamel specimens were demineralized by
0.1  M  lactic acid with 1% carbopol gel (pH 4.8) for 3 to 40 days. 
Subsequently, according to the ΔF values after demineralization 
(ΔF base , %), all the specimens were divided into 6 groups. The spec-
imens were remineralized by combined exposures to a 2% NaF for 
4 min and artificial saliva for 24 h. After this cycle, the ΔF recovery 
rate (R ΔF , %) was calculated from the ΔF base  and ΔF values after 
remineralization (ΔF Tx , %) using the quantitative light-induced 
fluorescence digital (QLF-D). The lesion depth values were also 
digitally measured by a polarized light microscope (PLM) before 
and after remineralization. For all over samples, mean ΔF (± SD) 
after remineralization (–17.41 ± 12.11%) were significantly recov-
ered from baseline (–25.24 ± 13.83%; p < 0.05 by paired t-test) with 
averaged R ΔF  of 38.23 ± 20.83%. Due to ROC analysis, the sug-
gested ΔF base  cutoff value was –14.60% for the threshold R ΔF  of 50% 
(95% CI: 0.88–0.98; p < 0.0001) with sensitivity of 1.00 and speci-
ficity of 0.81, whereas ΔF base  cutoff value of –19.15% for the thresh-
old R ΔF  of 40% (0.84–0.96; p < 0.0001). According to PLM analysis, 
histological lesion depth values were significantly correlated with 
ΔF values at r = 0.94 (Spearman rank correlation, p < 0.0001). In 

conclusion, ΔF assessment by QLF-D was confirmed to be reliable 
and it was suggested that incipient enamel lesions within initial ΔF 
of –15% could have mineral recovery over 50% by fluoride treat-
ment.

  This research was supported by Basic Science Research Pro-
gram through the National Research Foundation of Korea (NRF) 
funded by the Ministry of Education, Science and Technology 
(R13-2003-013-05002-0).

  95 

 Reliability of Nyvad Caries Diagnostic Criteria in a 

Community with a High Incidence of Mild Fluorosis 

 A. Ribeiro  a,   * , E. Toledo  b , S. Groisman  c , C.A.B. Cardoso  d , F. Forte  e , 
B. Nyvad  f  

 apoenaribeiro   @   vm.uff.br
 a Nova Friburgo School of Dentistry, Fluminense Federal 
University, Nova Friburgo,  b School of Dentistry, Rio de Janeiro 
State University, Rio de Janeiro,  c School of Dentistry, Rio de 
Janeiro Federal University, Rio de Janeiro,  d Bauru School of 
Dentistry, São Paulo University, Bauru, and  e School of Dentistry, 
Paraíba Federal University, Brazil;  f Faculty of Health Sciences, 
Aarhus University, Aarhus, Denmark 

 The aim of this study was to evaluate the intra- and inter-ex-
aminer reliability of the Nyvad Caries Diagnostic Criteria, based 
on caries lesion activity assessment in a Brazilian child population 
with high prevalence of dental caries and dental fluorosis (TF 1–4) 
in permanent teeth. The caries diagnostic codes used were: 0 = 
sound; 1 = active (intact); 2 = active (surface discontinuity); 3 = 
active (cavity); 4 = inactive (intact); 5 = inactive (surface disconti-
nuity); 6 = inactive (cavity); 7 = filling; 8 = filling with active caries; 
9 = filling with inactive caries. Distinctions between active and in-
active caries lesions and fluorotic lesions were made on the basis 
of a combination of visual and tactile criteria. Reliability was as-
sessed after 2 days of practical training, through repeated examina-
tions by four recorders, of fifty 12-year-old children, from Nova 
Friburgo, Brazil. Examinations were carried out in a dental office 
under standardized conditions. Analyses were based on three car-
ies diagnostic thresholds, one distinguishing between sound and 
carious; one distinguishing between sound/inactive and active car-
ies lesions; and one distinguishing between sound/non-cavitated 
and cavitated lesions. Thirty-four (68%) patients were identified as 
having mild dental fluorosis. The caries kappa values varied be-
tween 0.39 and 0.90 for intra-examiner and between 0.38 and 0.71 
for inter-examiner recordings. The lowest kappa values were ob-
served in one recorder, who had never used the criteria before, 
particularly when the cut-off points were cavitated versus non-
cavitated and active versus inactive. We conclude that examiners 
knowledge and prior training with lesion activity assessment sig-
nificantly influences the reliability of caries recordings, mainly in 
patients with mild-fluorotic lesions. More intensive training is 
needed for some recorders, especially in populations with mild 
dental fluorosis.

  We would like to acknowledge PROPPi-UFF for financial sup-
port.
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  96 

 Association between Cariogenicity of Biofilm and

Its Red Fluorescence Detected by Quantitative

Light-Induced Fluorescence-Digital 

 E.S. Lee * , H.K. Kwon, B.I. Kim 

 drkbi   @   yuhs.ac
Department of Preventive Dentistry and Public Oral Health, 
College of Dentistry, Yonsei University, Seoul, Republic of Korea 

 The aim of this study was to evaluate whether Quantitative 
Light-Induced Fluorescence-Digital (QLF-D) can detect levels of 
cariogenicity of dental biofilm by assessing its red fluorescence in-
tensity. Microcosm plaque biofilms were initiated from human sa-
liva on bovine enamel discs. Biofilms were grown in artificial sa-
liva supplemented with sucrose of different concentrations (0.05, 
0.1, 0.2, 0.5, 1, 2%) in 24-well microplates. After 10 days, fluores-
cent images of the biofilm formed on the enamel discs were cap-
tured by QLF-D (Inspektor Research Systems BV, The Nether-
lands) to analyze red fluorescence intensity, which was calculated 
by red/green ratio (R/G value). After that, supernatant pH was 
measured, and the biofilms were collected for microbiological 
analyses. Mineral loss in enamel discs was also evaluated by calcu-
lating the percentage of surface hardness change (SHC). The re-
sults showed that the R/G values and all cariogenic properties of 
the biofilms formed under the condition of different sucrose con-
centrations statistically differed from each other (p < 0.0001). The 
R/G value increased consistently with increasing sucrose concen-
tration up to the 0.5% sucrose, at which the mean R/G value was 
highest, 2.56. The R/G value showed a significant correlation with 
every cariogenic property (p < 0.05). A strong correlation was 
identified between the R/G value and number of aciduric bacteria 
(r = 0.70, p < 0.0001), the supernatant pH (r = –0.73, p < 0.0001), 
and %SHC (r = 0.79, p < 0.0001). In conclusion, the red fluores-
cence detected by QLF-D was correlated with cariogenic proper-
ties of biofilm. Therefore, assessing red fluorescence intensity us-
ing QLF-D may enable the cariogenic potential of individual den-
tal biofilms, in vivo, to be predicted.

  This research was supported by Basic Science Research Pro-
gram through the National Research Foundation of Korea funded 
by the Ministry of Education, Science and Technology.

  97 

 Merits and Limitations of ICDAS at Japanese Public 

Dental Center for Patients with Disabilities 

 K. Takagi  a–c,   * , K. Fujita  a, b  

 QVD04064   @   nifty.com
 a Kobe Dental Center, Kobe,  b The Japan Health Care Dental 
Association, and  c Takagi Dental Office, Takagi, Japan 

 Discussed in the present study are merits and some limitations 
with ICDAS at Kobe Dental Center, founded by Kobe City and run 
by Kobe Dental Association. Staff members at the center include 3 
full-time dentists, 5 full-time dental hygienists, 19 private practi-
tioners, 3 dentists from universities, 10 part time dental hygienists 
and 4 nurses. Initially implemented at the center in April 2010, the 

ICDAS criteria were employed as reference for monitoring incipi-
ent carious lesions of patients between 6 and 12 years of age. Staff 
members seem to agree on the utility of ICDAS, but actual applica-
tion of ICDAS detection is voluntary and its use depends on den-
tists and hygienists in charge. Of 1,078 patients who have visited 
the center from April to October 2012, ICDAS detection was lim-
ited to 92 patients (8.5%), and in the age group of 6–12 year old, 
42 of 206 (20.4%). Some employed ICDAS detection because it (1) 
helps keeping objective records for follow-ups, (2) leads to more 
careful cleaning and closer observation of the tooth surface, and 
(3) reduces invasive treatments – hence general anesthesia. Limita-
tions pointed out by staff members include: (1) in case patients’ 
disability hampers air-blow process ICDAS detection may not be 
applied; (2) for patients with difficulties in keeping their mouths 
open, detection with ICDAS criteria is not feasible. Though dental 
professionals have to take these limitations into consideration, IC-
DAS still brings benefits by providing reference standard for caries 
detection to the center where many dental professionals work by 
rotation and the examiner changes from appointment to appoint-
ment. Integration of ICDAS criteria into caries management, to-
gether with other non-invasive efforts may lead to reduction of 
general anesthesia and sedation often required for invasive proce-
dures for patients with disabilities.

  This study was supported by the Japan Health Care Dental As-
sociation.

  98 

 In vitro Quantification of Occlusal Caries Lesion 

Using QLF-D, ICDAS and Diagnodent 

 S.H. Jeong  a , J.B. Kim  a , D. Inaba  b , S.M. Kang  c , B.I. Kim  c,   *  

 drkbi   @   yuhs.ac
 a Department of Preventive and Community Dentistry, Pusan 
National University, Pusan, South Korea;  b Division of Preventive 
Dentistry, Department of Oral Medicine, Iwate Medical 
University, Morioka, Japan;  c Department of Preventive Dentistry 
and Public Oral Health, Yonsei University, Seoul, South Korea 

 The QLF is the well-known caries detection system based on 
the measurement of fluorescence loss of demineralized enamel. 
Recently, the new QLF system (QLF-D) was introduced, which 
consists of QLF light source, filters, and digital camera. The aim of 
this study was to compare the QLF-D with ICDAS, Diagnodent, 
and histologic feature for in vitro quantification of occlusal caries. 
122 extracted permanent teeth were selected and site of interest of 
occlusal surface examined with each detection method. The occlu-
sal sites were classified according to ICDAS II criteria by consensus 
of two investigators who trained with ICDAS E-learning course. 
Then, the investigation site was measured by the Diagnodent and 
the peak value was recorded. Also, the occlusal site was taken pic-
tured by the QLF-D to obtain the ΔF max  value. After completion of 
all the assessments, the occlusal sites were sectioned vertically to 
assess histological features as a gold standard. The histological cri-
teria were graded by 4 point scale: S = sound (n = 21), E1 = caries 
limited enamel (n = 27), E2 = caries extending to dento-enamel 
junction (n = 49), D = caries involving dentine (n = 25). All occlu-
sal sites were assigned to ICDAS code between 0 and 4, and showed 
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QLF-D value from –95 to 0, and Diagnodent value from 8 to 99. 
The correlations with histology were 0.68 (QLF-D), 0.58 (ICDAS), 
0.46 (Diagnodent), respectively (p < 0.01). QLF-D also showed an 
acceptable correlation with ICDAS (r = 0.75, p < 0.01). The average 
QLF-D values of each histological grade were statistically different, 
which were –28.5 (S), –53.7 (E1), –68.1 (E2), –84.4 (D), respec-
tively. Visual inspection with QLF-D would improve accuracy of 
early caries detection and diagnosis.

  This work was supported by Pusan National University Re-
search Grant, 2011.

  99 

 Evaluation of Thermal Images under Pulse Heating 

for Quantification of Natural Non-Cavitated Lesions 

 M. Ando  a,   * , T. Sakagami  b , D. Narita  b , D. Zero  a  

 mando   @   iupui.edu
 a Indiana University School of Dentistry, Department of 
Preventive and Community Dentistry, Indianapolis, Ind., USA; 
 b Kobe University Graduate School of Engineering, Department 
of Mechanical Engineering, Kobe, Japan 

 The objective was to evaluate whether pulse heating thermal 
images could quantify natural sound enamel and non-cavitated le-
sions. The approximal surfaces of premolar teeth were visually as-
sessed. Simulated bitewing X-rays were taken to evaluate lesion 
extension. The lesions were divided into three groups: lesions 
within outer half of enamel (D1), lesions within inner half of 
enamel (D2), and lesions that reached to the dentin-enamel junc-
tion (DEJ) (D3). Among these lesions, total of nine non-cavitated 
lesions that were surrounded by sound enamel was selected (three 
for each group). The distribution of infrared radiation energy was 
captured via infrared camera (113 images/s). A xenon flash-lamp 
was employed as the heat source (1,600 × 4 J and excitation time: 
1/1,200 s). Sound and non-cavitated lesion areas were analyzed. 
The temperature descent curve between  Ir  (intensity of infrared 
radiation energy) and  t  (elapsed time after pulse heating) was fitted 
on the logarithmic curve expressed by the following equation:  Ir = 
–Aln(t) + B . One-way ANOVA was used to compare the coefficient 
 A  among the groups. There was no difference (p > 0.05) in coeffi-
cient  A  for the sound areas among the groups: D1 (23.1 ± 5.0), D2 
(18.7 ± 2.7), and D3 (18.6 ± 6.2). Lesion areas in D2 (39.7 ± 7.4) 
and D3 (34.4 ± 4.6) groups showed higher value than sound areas 
(p < 0.05); however there was no difference for D1 (34.5 ± 7.3) 
group (p = 0.08). Although there was no significant difference in 
lesion areas among the groups (p > 0.05), lesion area in D2 group 
presented highest value. Thermal images under pulse heating have 
the potential to quantify non-cavitated enamel caries from sound 
enamel.

  This study was funded by the Indiana University School of 
Dentistry, Office of Research.

  100 

 Quantitative Light-Induced Fluorescence to Measure 

Enamel Remineralisation in vitro 

 J. Gomez  a,   * , I.A. Pretty  a , P. Santarpia  b , B. Cantore  b , A. Rege  b ,
I. Petrou  b , R.P. Ellwood  a  

 juliana.gomez   @   postgrad.manchester.ac.uk
 a The University of Manchester, School of Dentistry,
Colgate-Palmolive Dental Health Unit, Manchester, UK;
 b Colgate-Palmolive Technology Center, Piscataway, N.J., USA 

 The aim of this study was to compare the ability of quantitative 
light-induced fluorescence (QLF) and surface microhardness 
(SMH) to measure the remineralisation of enamel subsurface le-
sions, using a pH-cycling model including treatment with either
0 ppm, 550 ppm or 1,100 ppm NaF dentifrices. Subsurface lesions 
were created in human enamel specimens (n = 36) and exposed to 
a remineralisation pH-cycling model for 14 days. Lesion baseline 
values were 93.9 ± 8, 92.5 ± 7.5 and 92.1 ± 6 for SMH and fluores-
cence values were 90.72 ± 4.9, 95.4 ± 5.9 and 90 ± 4.8 for the 0, 550 
and 1,100 ppm F treatments, respectively. pH cycling was per-
formed in a robot system where specimens were subjected to a 
demineralising for 20 min, treatment for 1 min and remineralised 
for 7:   39 h, three times daily. The treatments consisted of three 
water-based sodium fluoride (NaF), silica-containing dentifrices 
(0 ppm F, 550 ppm F, 1,100 ppm F). The outcome variables were: 
change from baseline in surface hardness (ΔZ) and percentage 
change from baseline in fluorescence from baseline (ΔF%), calcu-
lated as: %F = (ΔF reference area – ΔF lesion area)/ΔF reference 
area. An analysis of covariance (ANCOVA) explored differences 
between different treatment groups (at the p < 0.05 level). Asso-
ciations between QLF and SMH were evaluated using Spearman’s 
correlation coefficient. The percentage SMH changes were 14.9 ± 
2.1%, 56.6 ± 9.6% and 103.9 ± 14.6% for the 0, 550 and 1,100 ppm 
F dentifrices, respectively. The percentage fluorescence changes 
15.6 ± 7.1%, 59.8 ± 11.9% and 85 ± 13.2% respectively. The differ-
ences between all pairwise comparisons were statistically signifi-
cant for both methods (p < 0.05). The QLF changes were corre-
lated with the SMH (r = 0.67, p = 0.01). Both the SMH and QLF 
methods demonstrated a significant F dose response for tooth-
paste in this 14-day in vitro remineralisation model.

  This study was supported by Colgate-Palmolive and The Uni-
versity of Manchester.

  101 

 Human-Based Interactive Laboratorial Training on

ICDAS as Teaching Strategy to Undergraduate Students 

 B.P. Tibério, I. Floriano, T.F. Novaes, R. Matos, L.B. Camargo, 
M. Bonecker, F.M. Mendes, M.M. Braga  *  

 mmbraga   @   usp.br
Department of Orthodontics and Pediatric Dentistry, Dental 
School, University of São Paulo, São Paulo, Brazil 

 We evaluated the impact of a human-based interactive practi-
cal training on use of ICDAS for teaching caries detection for un-
dergraduate students. Sixty-two 4th year undergraduate dental 
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students were included in the sample. For evaluating the impact of 
interactive training, we assessed: cognitive skills and reasoning-
contextualization (scored from 0 to 5); practical ability to detecting 
caries in extracted teeth and perception of and reactivity to the 
learning experience. Teeth used in practical test were examined 
histologically to validate caries depth. Results obtained before and 
after the activity were compared. Cognitive evaluation was com-
pared using Student’s t-test. Friedman’s test was used for testing 
differences between students’ perception. Students’ performances 
in detecting caries lesions in practical test were compared by mul-
tilevel analysis. Regression analyses were used to associate cogni-
tive skills, performance on practical tests and students’ perception 
about the laboratorial activity. The mean score in theoretical test 
increased after interactive training with images (before: 3.5 ± 0.9; 
after: 4.2 ± 0.7; p < 0.001). The baseline specificity for detecting 
initial lesions in enamel (0.33) and dentine lesions (0.33) was also 
improved by this kind of training (enamel: 0.53, p < 0.001; dentine: 
0.63, p = 0.001). Higher false-positive results in practical tests were 
associated with lower initial scores in theoretical tests (OR = 0.58; 
0.56–0.91). Most students were motivated (60%), judged to be pre-
pared (92%) and expected a good result (67%) when participating 
into the practical activity. However, the students’ perception did 
not change during the study. Students who reported to be curious 
or bored with activity classified more false negatives than others 
did (p < 0.05). Thus, human-based interactive laboratory training 
is a well-accepted activity by students that can contribute to under-
graduate students’ learning about caries detection using ICDAS in 
conceptual and practical skills, despite students’ recognition of this 
improvement.

  The study was funded by CNPq (308736/2012-5), CAPES, 
FAPESP (2011/18093-0) and Pró-Reitoria de Pesquisa da USP, 
Brazil.

  102 

 Comparison of Interproximal Caries Lesion 

Detection by Clinical and Bitewing Radiographic 

Method: A Pilot Study 

 S. Faleiros  * , B. Ruiz, M. Díaz-Dosque, J. Sánchez, G. Rodríguez, 
R. Cabello, I. Urzúa 

 simone_chioca   @   yahoo.com.br
Unit of Cariology, Department of Restorative Dentistry, Faculty 
of Dentistry, Universidad de Chile, Santiago, Chile 

  Aim:  The purpose of this study was to determine the correlation 
between the bitewing radiographic and clinical detection methods 
of interproximal caries in cavitated and non-cavitated lesions in 
posterior teeth.  Methods:  A cross-sectional study was conducted 
in 58 adult subjects. All interproximal posterior surfaces with ra-
diographic images different from R0 were included and analyzed 
by a trained examiner. The surfaces were also clinically assessed 
using immediate separation technique with orthodontic bands to 
determine the presence or absence of cavitation. 268 surfaces were 
selected for analysis according to inclusion criteria.  Results:  85.4% 
of the evaluated surfaces were sound and only 14.6% of them pre-
sented clinical cavitation. A low percentage of enamel (R2, 11.2%) 

and dentin lesions (R3, 25.4%) detected radiographically present-
ed clinical cavitation.  Conclusion:  The results of this study suggest 
that the presence of a radiographic image of an interproximal car-
ies lesion does not always correspond with the presence of a clini-
cal cavitation. Temporary separation of permanent posterior teeth 
is a useful tool for detecting cavitated caries lesions when direct 
visual inspection raises diagnosis doubts, allowing its use in re-
search and clinical practice.

  103 

 Can Caries Status in Primary Teeth Be Useful in 

Predicting Active Caries in Permanent Successors? 

 I. Floriano * , R. Matos, J.C. Imparato, J. Mattos-Silveira, F.M. Mendes, 
M.M. Braga 

 isabelafloriano   @   usp.br
Department of Orthodontics and Pediatric Dentistry, Dental 
School, University of São Paulo, São Paulo, Brazil 

 This study aimed to investigate if caries lesions activity status 
in primary molars could predict active caries in permanent succes-
sors and the impact of using this type of evaluation. For this, 50 
patients (mean age ± SD = 12 ± 1.9) who had participated in a pre-
vious study were reexamined four years later. In the baseline, oc-
clusal surfaces of primary molars had been examined when they 
were, on average, 7-year-old children (mean age ± SD = 7.3 ± 2.5). 
In the revaluation, occlusal surfaces of permanent successors were 
assessed. For both examinations, two calibrated examiners exam-
ined surfaces using Nyvad’s system and International Caries De-
tection and Assessment System (ICDAS) in conjunction with a 
system of points for Lesion Activity Assessment (LAA). When as-
sessing caries activity using LAA, two cut-off points were adopted, 
as proposed by Braga et al. [Caries Res 2010;44:300–308]. Univar-
iate and multiple logistic regression analyses were performed to 
verify association between activity status in primary and perma-
nent occlusal surfaces. For analyses, sites were dichotomized into 
sound and inactive caries vs. active caries. Relative risk (RR) and 
numbers need to treat (NNT) with 95% confidence intervals (95% 
CI) were calculated considering different indices used for caries 
activity assessment. The risk of presenting active caries in premo-
lars was around 70% higher when active caries had been detected 
in primary molars (RR: 1.7; 1.2–2.4). These results were found in-
dependently of presence of mature plaque. Using this variable as 
predictor, about 4 assessments of caries activity in primary teeth 
should be done to prevent one case of active caries in permanent 
successors (NNT: 4.4; 2.5–13.2). Slightly higher NNT was ob-
served when LAA cut-off was set as >7. In conclusion, caries activ-
ity status in primary teeth is a predictor of activity caries lesions in 
permanents successors in young adolescents.

  This study was supported by FAPESP (2011/16415-0) and Pró-
Reitoria de Pesquisa da USP.
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  104 

 Intra- and Inter-Examiner Reliability of

Red-Fluorescence Analyses of in vivo Carious Lesions 

 L.E. Molyneux * , G.N. Komarov, A.A. Adeyemi, P.W. Smith, 
C.C. Youngson, S.M. Higham 

 L.E.Molyneux   @   liv.ac.uk
University of Liverpool, Liverpool, UK 

 The aim of this study was to assess the intra- and inter-exam-
iner reliability of the analysis of red-fluorescence seen from carious 
lesions in vivo. Ethical approval was given by North West 2 Re-
search Ethics Committee (11/NW/0018). Patients attending Liver-
pool University Dental Hospital with smooth surface dental caries 
lesions were invited to participate in this single-centred clinical 
trial and informed written consent was given by all subjects. Par-
ticipants’ teeth were cleaned, air dried and imaged using a digital 
single-lens reflex (DSLR) camera adapted to take successive im-
ages consisting of a white light image and a quantitative light-in-
duced fluorescence digital image (QLF-D Biluminator TM ). Twenty 
teeth with carious lesions showing a range of severities were se-
lected for analysis by three different examiners. Instructions for 
examiners were provided, and examiners were asked to indepen-
dently examine their own set of images using the software program 
QA2 v1.20. Images were analysed on the same laptop computer 
with a 1,366 × 768 pixel resolution HD screen under non-stan-
dardised lighting conditions. Following an interim period of two 
weeks, examiners were provided with a second set of images for 
repeat analyses. Data recorded was percentage of tooth area with 
an intensity level of red fluorescence (ΔR)  ≥ 30%. Reliability was 
calculated using intra-class correlation coefficients (ICCs). Mean 
% tooth areas with ΔR  ≥ 30% for Examiners 1, 2 and 3 were 9.5 ± 
11.4, 9.4 ± 11.4 and 9.4 ± 11.4 respectively. Inter-examiner agree-
ment for percentage of tooth area with red fluorescence (at ΔR 
 ≥ 30%) was found to be excellent with ICCs ranging from 0.997 to 
0.999. ICCs for intra-examiner reproducibility ranged from 0.993 
to 1.000. In conclusion, the analysis of red-fluorescence seen from 
carious lesions in vivo is reliable between examiners and following 
re-analysis by the same examiner using the above methodology.

  This study was supported by School of Dentistry research funds 
at the University of Liverpool.

  105 

 The Reproducibility of the CAST Instrument in 

Primary Dentitions 

 A.L. Souza  a, b,   * , E.M. Bronkhorst  a , N.H.J. Creugers  a , S.C. Leal  b , 
J.E. Frencken  a  

 analuizadesouza   @   ymail.com
 a Radboud University Nijmegen Medical Centre, Nijmegen,
The Netherlands;  b University of Brasília, Brasília, Brazil 

  Background:  The Caries Assessment Spectrum and Treatment 
(CAST) instrument consists of codes that cover the total spectrum 
of carious lesion progression: from no carious lesion (code 0), seal-
ants and restorations (codes 1, 2), to lesions in enamel (code 3) and 
dentine (codes 4, 5), and advanced stages in pulpal and tooth-sur-

rounding tissue (codes 6, 7).  Aim:  To determine the reproducibil-
ity of the CAST instrument in primary dentitions.  Methods:  An 
epidemiological survey was carried out among 6–9-year-old chil-
dren in Paranoá, Brazil. Three trained and calibrated examiners 
performed the examinations at school premises. Reproducibility 
was calculated for intra- and inter-examiner consistency at a tooth 
level and expressed as percentage of agreement (Pa) and unweight-
ed kappa coefficient (κ) value. The cut-off points used were healthy 
(codes 0–2) versus diseased (codes 3–7) and non-cavitated (codes 
0–3) versus cavitated (codes 4–7) teeth.  Results:  170 children con-
stituted the sample resulting in 349 duplicate examinations. The 
prevalence of dental caries and that of cavitated teeth was 64.1 and 
54.7%, respectively. The intra-examiner κ for healthy versus dis-
eased teeth ranged from 0.81 to 0.89 and the Pa from 93.0 to 97.2%, 
while the inter-examiner κ ranged from 0.54 to 0.86 and the Pa 
from 88.5 to 96.6%. The intra-examiner κ for non-cavitated versus 
cavitated teeth ranged from 0.84 to 0.93 and the Pa from 96.9 to 
98.1%, while the inter-examiner κ ranged from 0.78 to 0.88 and Pa 
from 96.8 to 97.9%.  Conclusions:  The CAST instrument showed 
an almost perfect intra-examiner reproducibility and at least a 
moderate inter-examiner reproducibility for detecting healthy 
versus diseased and non-cavitated versus cavitated teeth in pri-
mary dentitions.

  The study was funded by Capes, University of Brasília and Rad-
boud University Nijmegen institutional funds.

  106 

 Detection Criteria of Caries Lesion over Caries 

Prevalence and dmft Index 

 M.L. Marró  a , Y. Candiales  b , R. Cabello  c,   * , G. Rodríguez  c , I. Urzúa  c  

 loreto.marro   @   gmail.com
 a Dental School, Faculty of Medicine, Universidad Diego
Portales, and  b Departament of Restorative Dentistry and
 c Unit of Cariology, Departament of Restorative Dentistry,
Faculty of Dentistry, Universidad de Chile, Santiago, Chile 

  Aim:  To compare two caries lesion detection systems, Interna-
tional Caries Detection and Assessment System II (ICDAS II) and 
World Health Organization (WHO) criteria, in the estimation of 
dental caries prevalence and dmft index in preschool children. In 
this transversal observational study approved by the ethical com-
mittee of the University of Chile 371 dental exams were carried out 
in 371 preschool children (2–3 years old) from the Integra founda-
tion (preschool national net) at the Metropolitan Region of Chile 
in the context of Probiotic Clinical Trial project. The exams were 
assessed by four calibrated dentists according to ICDAS II detec-
tion criteria, using artificial illumination and the WHO periodon-
tal probe. WHO dental caries detection criterion was applied to the 
data collected and the indicators were built depending on four 
 different combinations of ICDAS’s codes (WHOC1, WHOC2, 
WHOC3, WHOC4). For data analysis logistic regression was used. 
 Results:  Dental caries prevalence: 47.2% (ICDAS II), 23.7% 
(WHOC1), 25.1% (WHOC2), 31.3% (WHOC3), 32% (WHOC4). 
For dmft index the percentile 50 and the percentile 25 were 0 for 
both methods. The maximum score was 14 for the ICDAS II crite-
ria and 9 for the WHO caries detection criteria. WHO dental car-
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ies detection criteria under estimate the dental caries prevalence 
and dmft index.

  The study was funded by the Chilean Government Funding, 
CONICYT FONIS SA11i2035.

  107 

 Fluoride Release from Different Materials Used as 

Fissure Sealants 

 B.O. Khudanov  a , A.G. Schulte  b,   *  

 andreas.schulte   @   med.uni-heidelberg.de
 a Pediatric Dentistry Department of Tashkent Medical Academy, 
Tashkent, Uzbekistan;  b Department of Conservative Dentistry, 
Dental School of Heidelberg University, Heidelberg, Germany 

 The aim of the study was to evaluate the fluoride (F) release 
from different materials used as fissure sealants mainly in non-
western countries. Furthermore the ability of these materials to be 
recharged with fluoride was also investigated. Four different fis-
sure sealant materials which the producers claim to be F-releasing 
were tested and a non F-releasing sealer served as control. The 
materials were Argecem ©  (group A; a glass ionomer cement), 
Fisskhim ©  (group B; a composite resin), Fissulight ©  (group C; a 
composite resin), Helioseal F ©  (group D; a composite resin) and 
Helioseal ©  (group E; a composite resin). Materials A to C are pro-
duced by Vladmiva JSC (Belgorod, Russia) and materials D and E 
are produced by Vivadent (Schaan, Liechtenstein). From each ma-
terial 10 discs (1.8 mm thick and 8.0 mm in diameter) were pro-
duced. Each disc was stored in a tube which contained 5 ml of dis-
tilled water. Within the test period of 6 weeks the discs were re-
moved on 18 days and the F concentration was measured in the 
distilled water using a fluoride-ion specific electrode. Three weeks 
after the start of the study the samples were dipped for 5 min in a 
slurry consisting of F toothpaste and distilled water. The cumu-
lated F release values (in μg/cm 2 ) of the third storage week were 
15.8 (A), 0.1 (B), 0.1 (C), 0.4 (D) and 0.1 (E). One week after the F 
recharge procedure the respective F release values were 30.6 (A), 
0.7 (B), 0.3 (C), 0.8 (D) and 0.3 (E). The increase was significant
(p < 0.05) for groups A, C and D but not for groups B and E. It is 
concluded that fissure sealing material A and to a lesser extent ma-
terial D have a potential to deliver an additional caries preventive 
effect due to their F release without and with F recharge.

  108 

 Effect of Sodium Lauryl Sulfate on Plaque and Saliva 

Fluoride One Hour after a Fluoride Rinse 

 G.L. Vogel  * , L.C. Chow, G.E. Schumacher 

 jvogel   @   nist.gov
ADA Foundation, Paffenbarger Research Center, Gaithersburg, 
Md., USA 

 This study examined the effect of sodium lauryl sulfate (SLS), 
a common dentifrice detergent, on total saliva, total plaque, saliva 
fluid and plaque fluid fluoride 1 h after a fluoride rinse. Ten sub-

jects accumulated plaque for two days, and then fasted overnight. 
In the morning the subjects rinsed with 12 mmol/l fluoride (228 
μg/g fluoride as NaF) or a 12 mmol/l fluoride rinse containing 0.5% 
SLS (both rinses 20 ml in volume and 1 min in duration). One hour 
later plaque and saliva samples were collected, the fluid phases sep-
arated by centrifugation from the plaque sample and from an ali-
quot of the saliva. The remaining plaque and the remaining saliva 
samples were overnight digested with 1  M  HClO 4  and then neutral-
ized with NaOH. All samples were then diluted with TISAB and 
analyzed using microchemical methods [Vogel et al.: Caries Res 
2000;   34:   404–411]. The data is given below as the geometric mean 
and {standard error factor}. Total saliva/plaque fluoride was near-
ly unaffected by SLS (total saliva [μmol/l]: no SLS = 62 {1.6}, with 
SLS = 81 {2.5}; total plaque [μmol/g]: no SLS = 1.64 {1.8}, with SLS 
1.65 {3.6}). Saliva/plaque fluid fluoride however, was increased
(p < 0.05) by SLS (salivary fluid [μmol/l]: no SLS 15 {2.2}, with SLS 
42 {2.9}; plaque fluid [μmol/l]: no SLS = 16 {2.0}, with SLS 46 {3.3}). 
These results are consistent with an SLS mediated increase in the 
rate of fluoride release from the type of calcium mediated fluoride 
deposits that appear to be the major source of fluoride ions in oral 
fluids. Such results suggest that the non-fluoride components of 
fluoride dentifrices and rinses can increase the caries preventive 
effect of this ion.

  Supported by the ADA Foundation.

  109 

 An Electron Microscopic Study Comparing Effects 

of Human Enamel Exposure to SnF 2 , TiF 4  and NaF 

Solutions 

 C. Hjortsjö  a , A. Young  a,   * , A. Kiesow  b , A. Cismak  b , L. Berthold  b , 
M. Petzold  b  

 a.y.vik   @   odont.uio.no
 a Faculty of Dentistry, University of Oslo, Oslo, Norway; 
 b Fraunhofer Institute for Mechanics of Materials (IWM), Halle 
(Saale), Germany 

 This in vitro study aimed to investigate the surface character-
istics of dental enamel exposed to acidic SnF 2  and TiF 4  solutions 
in comparison to a NaF reference. Human teeth (n = 4) were each 
divided into 4 enamel specimens. One specimen from each tooth 
was exposed for 10 min to 0.2 mol/l F solutions of SnF 2  (pH 2.9), 
TiF 4  (pH 1.6) and NaF (pH 4.5). One untreated specimen from 
each tooth functioned as a control. The microstructure and ele-
mental composition of the surface zone was studied by SEM/EDX, 
TEM and nanospot-EDX following cross-sectional preparation 
using FIB technology. TEM/EDX analyses of NaF-exposed speci-
mens showed a 500-nm-thick closed surface film containing 20–40 
at% F, as expected. TiF 4 -exposed specimens showed a surface film 
of 200–300 nm thickness containing 8–11 at% Ti. In contrast to 
NaF, no fluoride was detectable. TEM of SnF 2 -exposed specimens 
showed formation of a 60–100-nm-thick surface film above a 
200–300-nm-thick modified surface enamel layer. The fluoride 
content was close to or below the EDX detection limit (1.0 at%). 
Although significant surface incorporation of Sn was detected by 
SEM/EDX, the Sn concentration analyzed by comparative TEM/
EDX local cross-sectional analyses was only close to the detection 
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limit. It may be concluded that the reaction mechanisms of the 
SnF 2  and TiF 4  solutions with the dental enamel differed complete-
ly from that occurring after exposure to acidulated NaF solutions. 
While the NaF treatments resulted in formation of CaF 2 -like mate-
rial, no significant surface fluoridation was found for SnF 2  and 
TiF 4  solutions within the TEM/EDX detection limits. This study 
indicates that the erosion-protective mechanisms of these latter 
compounds probably relates to the formation of hardly soluble and 
acid-resistant reaction surface films, as suggested previously, and 
less to surface fluoride incorporation.

  This study was funded by a research grant from the Faculty of 
Dentistry, University of Oslo, Norway.

  110 

 One-Year Control of Fluoride in Public Water Supply 

in the State of Rio de Janeiro 

 A.C.B. Loivos  a,   * , L. Schunk  a, b , L. Grizzo  c , M. Buzalaf  c , S. Groisman  a  

 cloivos   @   uol.com.br
 a Department of Social and Preventive Dentistry, Federal 
University of Rio de Janeiro, Rio de Janeiro,  b Department of Oral 
Health, Municipal Secretariat of Health, Duque de Caxias, and 
 c Department of Histoquemistry, Federal University of São Paulo, 
Bauru, Brazil 

 Water fluoridation in Brazil is obliged by law since 1974, being 
essential for preventing dental caries. According to the National 
Survey of Oral Health (SB-Brazil 2010) the State of Rio de Janeiro 
is located in the region of the country with the highest prevalence 
of fluorosis in twelve-year-old children (19.1%). DMF-T is 1.4 in 
the same age group. The aim of this study was to analyze samples 
of drinking water in 17 municipalities of the State of Rio de Janei-
ro during 12 months (2010–2011), while considering the benefit to 
prevent caries and the risk of fluorosis development. The best risk-
benefit combination is around 0.55–0.84 mg F/l. 408 samples were 
collected and analyzed using the ion-sensitive electrode (Orion 
9609) coupled to a potentiometer (Procyon, model 720), adding
1 ml of TISAB II to 1 ml of sample. The average of fluoride con-
centration in the period was 0.35 mg F/l. The results showed that 
78.9% of samples (n = 316) were classified as insignificant to pre-
vent dental caries or at risk to cause fluorosis; 9.4% (n = 38) had 
minimal benefit in preventing caries and a low risk to cause fluo-
rosis; 7% (n = 28) showed maximum benefit to prevent dental car-
ies and 4.8% (n = 20) had high risk to produce moderate fluorosis. 
These results indicate that despite the obligation in law, there are 
large fluctuations in the levels of fluoride found in water supply in 
the State of Rio de Janeiro. It is necessary to implement and main-
tain the external control of water fluoride levels in the State of Rio 
de Janeiro, aiming at maximizing the benefits to prevent dental 
caries while minimizing the risk of the occurrence of dental fluo-
rosis.

  111 

 Assessment of Direct and Diffusion Methods for 

Fluoride Analysis of Soya Milks 

 N. Omid  a,   * , F.V. Zohoori  b , A. Maguire  a  

 narges.omid   @   newcastle.ac.uk
 a Centre for Oral Health Research, School of Dental Sciences, 
Newcastle University, Newcastle upon Tyne, and  b School of 
Health and Social Care, Teesside University, Middlesbrough, UK 

 There has been a rapid growth in the consumption of soya milk 
in western countries due to its claimed health benefits. Several 
studies have reported that soya milk has a higher fluoride concen-
tration than cow’s milk. However, the analysis method used could 
impact the fluoride concentrations determined in samples. The 
aim of this pilot study was to investigate the most appropriate an-
alytical method for measuring the endogenous fluoride concentra-
tion of soya milks. The objectives were to compare fluoride con-
centrations of (i) European and Chinese-produced samples and 
(ii) regular and light soya milk samples. Samples of a UK-produced 
(Alpro-light and Alpro-regular) and a Chinese-produced (Vita-
soy-light and Vitasoy-regular) soya milk were purchased. Each 
sample was analysed for fluoride concentration, in triplicate, using 
a Fluoride-Ion-Selective Electrode (Orion, 9609) and a 720A pH/
ion meter by (a) a direct method after sample buffering with TISAB 
III and (b) a silicon-facilitated acid diffusion method. Deionised-
distilled water was used as a blank and analysed alongside samples. 
The fluoride-blank was 0.03 mg/l for direct and <0.1 mg/l for dif-
fusion methods. The overall mean (SD) repeatability of the fluo-
ride readings based on the triplicate samples was 95 (3)% for direct 
and 93 (4.5)% for diffusion methods. Fluoride concentrations of 
Alpro-light, Alpro-regular, Vitasoy-light and Vitasoy-regular, 
when analysed by the direct method, were 0.14, 0.29, 0.37 and 0.43 
mg/l, respectively. When the samples were analysed using the dif-
fusion method, the corresponding values were 0.47, 0.29, 0.39 and 
0.35 mg/l, respectively. The results showed higher concentrations 
of fluoride measured in Alpro-light with diffusion analysis, how-
ever, this between-method difference in fluoride concentration 
was not observed for the other 3 products. The sodium content of 
Alpro-light (0.04 g/100 ml) was twice that of Alpro-original (0.02 
g/100 ml), while it also contained 1.2 g/100 ml fibre compared with 
0.5 g/100 ml in Alpro-original. A possible complex formation be-
tween fluoride and other elements present in Alpro-light which 
could potentially interfere with fluoride analysis might explain the 
higher recovery of fluoride seen with the diffusion method. In con-
clusion, it is recommended to use a diffusion method for measur-
ing the fluoride concentration of soya milks.

  Supported by a grant from The Borrow Foundation.
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  112 

 Deposition of CaF-Like Material on and Fluoride 

Uptake into Demineralized Enamel after pH Cycling 

 M.J. Altenburger * , M. Fleig, P. Ganter, K.-T. Wrbas, E. Hellwig 

 markus.altenburger   @   uniklinik-freiburg.de
Department of Operative Dentistry and Periodontology, Dental 
School and Hospital, University of Freiburg, Freiburg, Germany 

 The in vitro fluoride uptake in demineralized enamel of an 
acidic fluoride varnish 43,000 ppm F –  combined with a Ca(OH) 2  
suspension (group 1, Humanchemie, Alfeld, Germany) was com-
pared with a standard neutral fluoride varnish (group 2, 23,500 
ppm F – , Duraphat, Colgate, Hamburg, Germany). Demineralized 
bovine enamel specimens (2,500 vol.%×μm) were randomly as-
signed to 4 groups (n = 50). Specimens of groups 1 and 2 were 
treated with a defined amount of the respective study product. Af-
ter storing all specimens in pooled human saliva for 3 h the speci-
mens were brushed until no more remnants of the applied product 
were found. Specimens of all groups were pH-cycled for 10 days. 

In the morning and in the evening specimens of groups 1, 2 and 3 
(fluoride control) were stored in toothpaste slurry for 3 min. 
Group 4 served as negative control. CaF 2 -like deposit on the enam-
el surface and structurally bound fluoride (three layers of 40 μm 
each) were determined using an ion-selective electrode and statis-
tically analyzed using ANOVA and Tukey-B test. The highest 
amount of CaF 2 -like material was found in group 1 (9.79 μg/cm 2 ) 
followed by group 2 (4.64 μg/cm 2 ), and 3 (3.39 μg/cm 2 ), being sig-
nificantly different from each other. In all three layers (outer/mid-
dle/inner) the highest fluoride concentration was found in group 
1 (4,089.45 μg/cm 3 ; 3,903.50 μg/cm 3 , 2,904.19 μg/cm 3 ). Significant-
ly less fluoride content was found in group 2 (1,771.84 μg/cm 3 ; 
1,534.49 μg/cm 3 ; 936.27 μg/cm 3 ) and group 3 (1,670.55 μg/cm 3 ; 
1,469.48 μg/cm 3 ; 774.05 μg/cm 3 ) being not significantly different 
from each other. The fluoride content of the specimens in group 4 
was below the detection level. The combination of an acidic fluo-
ride varnish and a Ca(OH) 2  suspension leads to a higher fluoride 
uptake after a pH challenge.

  This study was supported by Humanchemie GmbH, Alfeld/
Leine, Germany.
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Epidemiology 
  

  114 

 Decline of Dental Caries in Six-Year-Old Children in 

Greifswald, Germany 

 R.M. Santamaria  * , R. Basner, E. Schüler, C.H. Splieth 

 ruth.santamaria   @   uni-greifswald.de
Department of Preventive and Paediatric Dentistry, University of 
Greifswald, Greifswald, Germany 

 In 2003, the community-based prophylaxis programme in the 
federal state of Mecklenburg-Western Pomerania (MWP) was am-
plified by an additional risk-specific component for preschool and 
school children. Among others, this programme concentrated on 
regular brushing with fluoridated toothpaste or gels in the institu-
tions with the highest baseline caries levels. The aim of this study 
was to assess the benefit of this programme for the oral health sta-
tus of 6-year-old children in Greifswald and to compare this to 
caries data from MWP and Germany. The data was extracted from 
the results of the compulsory school entry examinations in Greifs-
wald involving about 380 6–7-year-olds each year (>90% of the 
6–7-year-olds population). Caries reduction was estimated by the 
comparison of the caries scores (deft) between 2003 and 2009 
among study children with the data of representative surveys for 
MWP and Germany (Deutsche Arbeitsgemeinschaft für Jugend-
zahnpflege, 2010; calibrated dentists >85% agreement). Compared 
to the 4.1 deft in 1995 before the implementation of any commu-
nity programme, the baseline caries levels had already dropped in 
Greifswald moderately until 2003 with 41% caries-free children 
and a mean deft of 3.2 (± 3.8). The d component corresponded to 
55% of the index. In 2012, 55% of children were caries-free; the 
mean deft was 1.6 (± 2.7). The SiC Index deft decreased from 7.9 
(± 2.3) in 2003 to 4.5 (± 2.7) in 2012 (p < 0.001). Caries reductions 
in Greifswald between 2003 and 2009 were calculated to be 38%, 
12% in MWP and 13% in Germany (2004–2009). In conclusion, 
the enforced public oral health programme in Greifswald has 
achieved considerable caries reductions compared to MWP and 
Germany. Nevertheless, additional attention to preventive actions 
should be focused on children with the highest caries scores as is 
reflected by the SiC Index.

 113 

 Prevalence of Dental Caries and Its Treatment 

among Children with Mental Retardation in Baku, 

Azerbaijan 

 A.C. Pashayev  a,   * , M.H. Gusejnova  a , K.A. Alakbarova  b  

 aga70   @   bk.ru
Departments of  a Therapeutic Dentistry and  b Paediatric 
Dentistry, Azerbaijan Medical University, Baku, Azerbaijan 

  Background:  In Azerbaijan, there have not been comprehen-
sive epidemiological studies of dental health status of children with 
mental retardation.  Aim:  The aim of this study was to assess the 
prevalence of dental caries and its treatment among the schoolchil-
dren with mental retardation in Baku.  Methods:  Oral health ex-
aminations were performed on 236 children with mental retarda-
tion (169 boys and 67 girls) aged 6–16 years (on average 12.1 ± 5.31 
years old) were held among all of whom studied in 4 Special Sec-
ondary School in Baku city. Calibrated specialists used the WHO 
1997 criteria for diagnosis and recording of DMFT index. Dental 
caries were diagnosed at the caries into dentine at the (D3) thresh-
old, using a visual method with mouth mirrors, dental probes and 
daylight illumination. Ethical approval was obtained from the eth-
ical committee of Azerbaijan Medical University.  Results:  Results 
demonstrated an overall average caries prevalence of 97.9%. The 
mean DMFT for all ages was 5.31 of which the D element was 5.02 
and the F element only 0.02, resulting in a very low Care Index of 
0.38%. There was a mean of 1.19 teeth per subject, which mani-
fested symptoms of either pulpitis or periapical infection and a 
mean of 0.99 teeth per subject present as retained roots. No gender 
differences were observed. In general the subjects exhibited very 
poor level of hygiene.  Conclusions:  The study demonstrated a very 
high prevalence of caries among the schoolchildren with mental 
retardation in Baku, a very high proportion of decayed teeth and a 
very low proportion of filled teeth, resulting in an extremely low 
Care Index. There is a need to develop a program aimed at improv-
ing the dental health service provided for of these group children.

  The study was funded by Azerbaijan Medical University.
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  115 

 Failure Rates of Class V Restorations in the 

Management of Root Caries in Adults: A Systematic 

Review and Meta-Analysis 

 M. Hayes  a,   * , P. Brady  b , F.M. Burke  a , P.F. Allen  a  

 martina.hayes   @   ucc.ie
 a Department of Restorative Dentistry and  b Department of Oral 
Surgery, University College Cork, Cork, Ireland 

  Aim:  The aim of this systematic review was to compare cumu-
lative failure rates and recurrent caries rates of different restorative 
materials in carious class V lesions on the root surfaces of adult 
patients, to enable practitioners to select the most appropriate ma-
terial for use in these lesions.  Experimental Approach:  PubMed, 
Embase, CENTRAL and OpenSIGLE were searched using specific 
MeSH terms and RCTs and CCTs were included or excluded ac-
cording to predefined criteria. Clinical trials with adult partici-
pants (over 18 years) which reported cumulative failure rates and/
or failure due to marginal caries of each restorative material as-
sessed were eligible for inclusion. Those that solely compared dif-
ferent techniques of placing the same material instead of compar-
ing different materials were excluded.  Main Results:  Five studies 
met the predefined inclusion criteria. In total, 629 carious lesions 
on root surfaces were restored. The pooled risk ratios (RR) were 
determined for cumulative failure rates after 12 and 24 months of 
glass ionomer cement (GIC), resin-modified glass ionomer ce-
ment (RMGIC), resin composite, and amalgam. The pooled risk 
ratios of failure due to marginal caries were also determined. Res-
in composite showed statistically significant lower cumulative fail-
ure rates at 24 months. GIC restorations displayed fewer incidenc-
es of marginal caries at 24 months, and this result is statistically 
significant at 5% significance levels. The pooled RR for marginal 
caries at 24 months was 0.26 (95% CI = 0.08–0.86), which indicates 
that teeth restored with resin composite would be nearly four times 
(1/0.26) as likely to develop marginal caries within a two-year pe-
riod as those restored with glass ionomer cement.  Conclusion:  
There is a need for more research in this area as many of the stud-
ies identified in this systematic review treated post-radiation, xe-
rostomic patients which are not typical of the general population. 
Increased adherence to CONSORT guidelines for reporting is also 
advised to facilitate future systematic review in this area.

  This work was supported by a research fellowship for health-
care professionals awarded by the Health Research Board in Ire-
land (HPF/2012/7).

  116 

 Prevalence and Risk Indicators for Dental Erosion 

among 12-Year-Old Schoolchildren from South Brazil 

 L.S. Alves  a,   * , N. Damé-Teixeira  a , C.D. Brusius  a , C. Susin  b , M. Maltz  a  

 luanaseal   @   gmail.com
 a Federal University of Rio Grande do Sul, Porto Alegre, Brazil; 
 b Georgia Health Sciences University College of Dental Medicine, 
Augusta, Ga., USA 

  Objective:  To assess the prevalence and risk indicators for den-
tal erosion among 12-year-old schoolchildren from South Brazil. 

 Methods:  A cross-sectional survey was carried out in Porto Alegre, 
Southern Brazil, from September 2009 to December 2010. A mul-
tistage probability sampling strategy was used to select a represen-
tative sample of 12-year-old schoolchildren attending public and 
private schools. One examiner recorded the Gingival Bleeding In-
dex and another recorded the presence and severity of dental ero-
sion in permanent incisors and first molars using the Basic Erosive 
Wear Examination (BEWE). A questionnaire was sent to parents/
legal guardians to gather information on socioeconomic charac-
teristics, brushing habits and general health (presence of gastro-
esophageal or respiratory disorders). Students answered another 
questionnaire on dietary habits (consumption of acid beverages 
and fruits). The association between predictor variables and dental 
erosion was assessed using Poisson regression models. Prevalence 
ratios (PR) and 95% confidence intervals (CI) were estimated.  Re-

sults:  1,528 schoolchildren participated (response rate of 83.17%). 
229 schoolchildren presented at least one tooth with dental ero-
sion, yielding a prevalence rate of 15% (95% CI = 13.6–16.5). Re-
garding severity, mild erosion (BEWE score 1) was observed in the 
majority of cases (n = 207) while severe erosion (BEWE scores 2 
and 3) was detected in 22 individuals. Males (PR = 1.47, 95% CI = 
1.19–1.82), private school attendees (PR = 1.36, 95% CI = 1.17–
1.59), schoolchildren with gastroesophageal disorders (PR = 1.24, 
95% CI = 1.09–1.41), and those who reported the daily consump-
tion of lemon (PR = 1.32, 95% CI = 1.01–1.73) and canned tea
(PR = 1.71, 95% CI = 1.17–2.51) were significantly more likely to 
have dental erosion.  Conclusion:  Although 15% of the schoolchil-
dren presented dental erosion, its severity was low in the majority 
of cases. Gender, type of school, the presence of gastroesophageal 
disorders, and dietary habits were associated with dental erosion 
in this population.

  This study was funded by the Ministry of Education/CAPES, 
UFRGS.

  117 

 A Consensus Curriculum for Undergraduate 

Cariology Teaching in Colombia 

 S. Martignon  a,   * , S. Jácome-Liévano  a , L. Marin  a , G.J. Otálvaro  b  

 martignonstefania   @   unbosque.edu.com
 a UNICA, Caries Research Unit, Universidad El Bosque, Bogotá, 
and  b Universidad de Antioquia, Medellín, Colombia 

  Aim:  This study aimed to achieve a national consensus for an 
undergraduate cariology teaching curriculum between Colombian 
dental schools in line with the 2015 Global Alliance for a Cavity-
Free Future goal of ‘90% of dental schools adopting the current car-
ies paradigm’.  Materials and Methods:  1st phase: 4-region 2-day 
workshops were conducted (1st semester 2012) with 4 representa-
tive teachers (cariology, clinics, basic sciences, public health) from 
each of the 24 ACFO schools (Colombian Dental Schools Associa-
tion). Presentations were delivered on main cariology teaching bar-
riers in Colombia and the current caries paradigm, together with 
poster discussions on cariology-teaching. The European cariology 
curriculum [Schulte et al.: Eur J Dent Educ 2011;   15(suppl 1):32–39] 
was presented with sub-group discussions on the 5 main domains: 
(1) the knowledge base; (2) risk assessment, diagnosis and synthe-
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sis; (3) decision-making and preventive non-surgical therapy; (4) 
decision-making and surgical therapy; and (5) evidence-based cari-
ology in clinical/public health practice. The domains, objectives 
and contents were adapted to meet Colombian curriculum needs, 
public health situation and national health system. Subsequently, 
each school was given one month to review the consensus docu-
mentation. All 4-region and 24-school consensuses were amalgam-
ated into one national preliminary document. 2nd phase: doc-
ument peer review. Initially by 10 cariology faculty experts, via 
 teleconference, achieving agreement in document content and 
structure. Then, 10 faculty peer experts in curriculum, basic sci-
ences, research, clinical management and public health and the 24 
school deans reviewed (via e-mail) the document with suggestions 
discussed and adopted into a final consensus document, which was 
officially presented to the academic community at the ACFO Na-
tional Research Meeting (September, 2012).  Results:  The Colom-
bian cariology curriculum included six domains, positioning public 
health into one main domain. Other relevant modifications were 
the focus on social determination and the decision to give more 
importance to dental fluorosis over dental erosion.

  This study was partially funded by the Colombian Chapter of 
the Global Alliance for a Cavity-Free Future, Colgate Palmolive 
Colombia.

  118 

 Caries, Caries Risk and Nutritional Status of Young 

Children in the Municipality of Anapoima, Colombia 

 J.A. Ruiz  a , M. Usuga-Vacca  a,   * , S. Tamara  b , V. Morales  b , A. Cortés  a , 
L. Marin  a , G. Castiblanco  a , L.F. Gamboa  a , C. Benavides  b , 
J.D. Lasprilla  b , N. Ramos  b , S. Martignon  a  

 margara1310   @   gmail.com
 a Caries Research Unit UNICA and  b Pediatric Specialization 
Program, Universidad El Bosque, Bogotá, Colombia 

  Aim:  Following the 2026 Global Alliance for a Cavity-Free Fu-
ture’s goal ‘controlling caries in children born from 2026’ the Co-
lombian Chapter started a feasibility study in the municipality of 
Anapoima, Cundinamarca. The aim of this study was to describe 
the caries prevalence, severity, risk and nutritional status in young 
children, and to establish if caries risk classification or nutritional 
status correlates with caries experience.  Methods:  Ethical approv-
al and informed consent were obtained. 265 2–59-month-old chil-
dren were clinically assessed by 4 calibrated examiners for caries 
using the epidemiological ICDAS A merging codes recording sys-
tem with scores at different cut-off points: d 4–6 mf-s (ICDAS codes 
4–6, dentine caries according to WHO criteria); d 1–6 mf-s (includ-
ing all lesions; codes 1 and 2 combined) and caries risk (Cario-
gram). Four trained pediatricians assessed height, weight and ce-
phalic perimeter to calculate children’s nutritional weight-age and 
height-age relations (WHO standards). The mean dmf-t was clas-
sified according to national age figures in worse than normal, nor-
mal, and better than normal, and correlated with individual caries 
risk and with height- and weight-age relation (χ 2  test).  Results:  
Children (n = 265) were distributed by age and gender as follows: 
<1 year: n = 26; <2 years: n = 39; <3 years: n = 55; <4 years: n = 74; 
<5 years: n = 71; female: n = 145; male: n = 120. Prevalence and 

mean caries experience were: d 4–6 mf-t: 30.6%, mean d 4–6 mf-t: 1.11 
± 2.26; d 4–6 mf-s: 31%, mean d 4–6 mf-s: 1.92 ± 4.69; d 1–6 mf-s: 51.7%, 
mean d 1–6 mf-s: 3.75 ± 6.40, respectively. Percentage distributions 
for individual caries risk were: low: 12.8%; moderate: 7.2%; high: 
12.4%; very high: 67.6%. The distribution for weight-age relation 
was: malnutrition: 1.9%; malnutrition risk: 15.1%; normal: 72.5%; 
obesity risk: 9.8%; obesity: 0.7%. Corresponding data for height-
age relation were: normal: 68.3%; low height risk: 23.0%; low 
height: 8.3%; pathological low height: 0.4%. There was a high cor-
relation between caries risk and caries experience (χ 2 ; p = 0.001), 
but no statistically significant association between nutritional sta-
tus and caries experience (χ 2 ; p > 0.05).  Conclusion:  The popula-
tion caries experience was commensurate with national figures, 
despite an apparent high caries risk.

  This study was partially funded by the Colombian Chapter of 
the Global Alliance for a Cavity-Free Future, Colgate Palmolive 
Colombia.

  119 

 Dental Caries Trends among Preschool Children in 

Arkhangelsk, 1989–2010 

 M. Pastbin  a,   * , M. Gorbatova  a , I. Pastbina  b , L. Gorbatova  a  

 mikpastbin   @   gmail.com
 a Department of Pediatric Dentistry, Northern State Medical 
University, Arkhangelsk, and  b Ministry of Health and Social 
Development of the Arkhangelsk Region, Arkhangelsk, Russia 

 The aim of the study was to analyze dental caries trends from 
epidemiological studies conducted among preschool children over 
the period 1989–2010 in Arkhangelsk, Northwest Russia. Between 
1989 and 2010, eight cross-sectional surveys were conducted by 
the Department of Pediatric Dentistry, Northern State Medical 
University. Sample selection and approaches to examiner training 
were similar for each survey. The total sample comprised 1,090 
children (53% boys, 47% girls) with mean age 4.6 (SD 1.1) years. 
The caries experience status of primary teeth was assessed by se-
nior dentists in accordance with the WHO (1987, 1997) criteria at 
the d3 level and d(3)ft/d(3)fs values (presented as mean ± SD); 
Care Index (ft/d(3)ft × 100) was calculated. Dichotomous and con-
tinuous data were analyzed using chi-squared and Mann-Whitney 
tests, respectively. Altogether, significant overall trends of increas-
ing caries prevalence and caries experience were observed from 
64% (95% CI: 56–71) with mean d(3)ft/d(3)fs values 3.1 ± 3.5/3.6 
± 4.4 in 1989 to 76% (95% CI: 68–83) with 4.0 ± 3.7/6.3 ± 7.6 in 
2010 (p  <  0.05). The predominant components dt/ds increased 
from 1.1 ± 1.6/1.2 ± 1.6 in 2001 to 2.7 ± 3.1/4.2 ± 6.4 in 2010, re-
spectively (p  <  0.01). There was a significant increase in ft/fs com-
ponents from 0.6 ± 1.3/0.8 ± 1.5 to 1.2 ± 1.9/2.0 ± 3.3 between 1989 
and 2010 (p  <  0.01). It was observed that since 1989 there had been 
a significant increase in the Care Index from 19% to 53% (p < 0.05) 
by 2000 and then a gradual decrease to 30% in 2010 (p < 0.05). This 
study identified a significant increase in caries prevalence in the 
samples investigated particularly since the early 2000s. Caries ex-
perience and the level of untreated caries are still high and tend to 
be rising during the last decade. Preventive measures are urgently 
needed among the preschool population of Arkhangelsk.

D
ow

nl
oa

de
d 

by
: 

E
ur

.O
rg

.fo
r 

C
ar

ie
s 

R
es

ea
rc

h
16

1.
53

.1
26

.3
 -

 9
/2

0/
20

13
 1

1:
14

:0
4 

A
M



 Abstracts: 60th ORCA Congress Caries Res 2013;47:433–531
DOI: 10.1159/000350670

483

  120 

 Sensitivity and Specificity of dmfs/DMFS to ICDAS II 

in Riga’s Children with Baseline Age 6 and 12 Years: 

A Follow-Up Study 

 J. Gudkina  a,  b , B.T. Amaechi  c , S.H. Abrams  d,  e , A. Brinkmane  a,  b ,
I. Rogovska  a,  b  

 j.gudkina   @   inbox.lv
 a Riga Stradins University and  b Institute of Stomatology, Riga, 
Latvia;  c University of Texas Health Science Center, San Antonio, 
Tex., USA;  d Quantum Dental Technologies and  e Four Cell 
Consulting, Toronto, Ont., Canada 

  Aim:  To perform sensitivity and specificity tests of dmfs/DMFS 
(old version) to ICDAS II (gold standard) in Riga’s children initial-
ly aged 6 or 12 years.  Materials and Methods:  38 children initially 
aged 6 years and 39 children initially aged 12 years were examined 
using ICDAS II and dmfs/DMFS by turns accordingly. All children 
were examined at baseline and after 3 years. Total dmfs/DMFS were 
recorded using bitewing radiographs. ICDAS II was measured on all 
participants. The data were analyzed using t-test, chi-square test and 
sensitivity and specificity tests.  Results:  The mean (SD) dmfs was 
6.32 (5.33) in 6 initially aged; DMFS was 3.13 (3.14) and 14.77 (9.85) 
in the original 6- and 12-year-olds accordingly. The percentage of 
cariously affected surfaces to all side surfaces (approximal (n = 
3,830), occlusal (n = 1,026), buccal/lingual (n = 3,830) and to total 
number (n = 8,700) of surfaces using dmfs/DMFS vs. ICDAS II was: 
approximal – 5.5% and 2.4% (n = 210) vs. 51.3% and 22.6% (n = 
1,965); occlusal – 7.8% and 1% (n = 80) vs. 34.2% and 4.03% (n = 
351); buccal/lingual – 0.6% and 0.3% (n = 22) vs. 37.6% and 16.6% 
(n = 1,440). The percentage of cariously affected and filled surfaces 
to all side surfaces (approximal (n = 3,830), occlusal (n = 1,026), buc-
cal/lingual (n = 3,830) and to total number (n = 8,700) of surfaces 
using dmfs/DMFS vs. ICDAS II was: approximal – 9.1% and 4%
(n = 351) vs. 55.14% and 24.2% (n = 2,112); occlusal – 34.9% and 
4.1% (n = 358) vs. 61.7% and 7% (n = 633); buccal/lingual – 3.7% and 
1.6% (n = 142) vs. 40.8% and 17.95% (n = 1,565). The sensitivity vs. 
specificity in approximal surfaces was 0.57 vs. 0.98, in occlusal – 0.83 
vs. 0.98, in buccal/lingual – 0.43 vs. 0.99.  Conclusions:  Gained
results give possibility to suggest that ICDAS II instead of dmfs/
DMFS (old version) should be used to detect dental caries in new 
caries risk-based preventive programs in Riga’s 6- and 12-year-olds.

  121 

 Do Contextual Factors Influence the Impact of 

Dental Caries on Quality of Life of Children? 

 R.S. Guedes  a,   * , C. Piovesan  a , J.L.F. Antunes  b , F.M. Mendes  a , 
T.M. Ardenghi  c  

 guedesrs   @   yahoo.com.br
 a Department of Pediatric Dentistry, School of Dentistry, 
University of São Paulo, São Paulo,  b School of Public Health, 
University of São Paulo, São Paulo, and  c Federal University of 
Santa Maria (UFSM), Santa Maria, Brazil 

 Studies have suggested associations between social capital, 
contextual factors and subjective measures of oral health in el-

derly population. These associations in children, however, are still 
unclear. Therefore, this study assessed the effect of individual and 
contextual variables on the Oral Health-Related Quality of Life 
(OHRQoL) in preschool children. This cross-sectional study was 
performed with a multistage random sample of 478 preschool 
aged 1–5 years, representative of Santa Maria, a southern city in 
Brazil. Caregivers completed the Brazilian version of the Early 
childhood oral health impact scale (ECOHIS) and answered ques-
tions about the socioeconomic status and social capital. The den-
tal examination provided information on the prevalence of dental 
caries, dental trauma and occlusion of preschoolers. Data were 
analyzed using multilevel linear regression model. The mean 
ECOHIS was 1.8 (SD ±3.9) and the functional domain of the ses-
sion was the most affected children (mean = 0.5, SD ±1.4). The 
multilevel analysis identified the presence of dental caries, dental 
trauma, anterior open bite, low household income and low fea-
tures of social capital as significant individual determinants of 
lower child OHRQoL. When the contextual-level covariates were 
included in the model, the association between subjects’ level 
characteristics and child OHRQoL still persisted, being those who 
lived in areas without community cultural centers more likely to 
reported higher impacts on their quality of life. In conclusion, 
dental caries negatively impacts OHRQoL, but for children living 
in regions with unfavorable social conditions and poor oral health 
status and poor socioeconomic status have a more negative 
OHRQoL.

  The authors wish to thank Fundação de Amparo à Pesquisa do 
Estado de São Paulo (FAPESP – process: 2011/17068-1) for finan-
cial support.

  122 

 Evaluation of a Milk Fluoridation Program in Chilean 

Rural School Children 

 A. Weitz  a , A. Villa  b,   *  

 avilla   @   inta.uchile.cl
 a Chilean Commission for Schoolchildren Support and 
Fellowships (JUNAEB), Santiago, and  b Institute of Nutrition and 
Food Technology (INTA), University of Chile, Santiago, Chile 

 The aim of this study was to evaluate the efficacy of a fluori-
dated milk program that is currently underway in Chilean, rural 
12-year-old school children compared with rural, neighboring ar-
eas, socio-economic matched samples of children in water-fluori-
dated areas and a negative control group. Clinical dental examina-
tions, following WHO guidelines, were carried out on 257 adoles-
cents (n = 82–90, in each group). Enamel fluorosis (Dean’s index), 
tooth brushing habits and pits and fissure sealants were assessed 
as well. The DMFT index scores were in the range 1.38–1.48 for 
the three groups (Kruskal-Wallis p = 0.87). Proportion of adoles-
cents free from caries were in the range 40–49% (χ 2 ; p > 0.5) in the 
three groups. The proportion of adolescents that brush their teeth 
daily was  ≥ 97.6% and the proportion of school children presenting 
with pits and fissure sealants was in the range 41–49% (χ 2 ; p = 0.5). 
Enamel fluorosis prevalence in the three groups was <25% (includ-
ing ‘questionable’ score). The DMFT index scores found in this 
study are the lowest ever reported in Chilean rural areas. The 
DMFT index for the fluoridated milk group was as low as the cor-
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responding index for adolescents residing in a water fluoridated 
area. The DMFT index for the negative control group was unex-
pectedly low. Further studies, using a different experimental de-
sign, will be necessary to elucidate this latter value.

  This study was supported by the Borrow Foundation, UK.

  123 

 Dental Caries Experience, Frequency Pattern and 

Individual Caries Risk: Baseline Data in Young 

Children from Bogotá, Colombia 

 A. Cortes  a,   * , L. Gonzalez  a , L.F. Gamboa  a , K.R. Ekstrand  a,  b , 
S. Martignon  a  

 andrucortes   @   gmail.com
 a Caries Research Unit UNICA, Universidad El Bosque, Bogotá, 
Colombia;  b University of Copenhagen, Copenhagen, Denmark 

  Aim:  This study aimed to report caries baseline data from a lon-
gitudinal study in young children from Bogotá, Colombia.  Materi-

als and Methods:  After ethical approval, informed consent was 
obtained from the parents of 600 2- to 6-year-olds in six Bogota 
schools. Clinical examinations using the epidemiological ICDAS A 
merging codes recording system with scores at different cut-off 
points: d 4–6 mf-s (ICDAS codes 4–6, dentine caries according to 
WHO criteria); d 1–6 mf-s (including all lesions, codes 1 and 2 com-
bined) were conducted by four trained examiners (inter-/intrare-
producibility kappa values >0.70). Caries risk classification was de-
termined using the Cariogram program.  Results:  The sample cor-
responded to 290 girls and 310 boys; n = 200 in each age cohort of 
2-, 4- and 6-year-olds. Caries prevalence (d 4–6 mf-t  ≥ 1) was: 2 years: 
23.5%; 4 years: 51.5%; 6 years: 56.0%. The mean d 4–6 mf-t was: 2 
years: 0.9 ± 1.8; 4 years: 2.0 ± 2.7; 6 years: 2.1 ± 2.4. On average the 
d and f components made up about 50% each of the d 4–6 mf-t in all 
groups, leaving very few teeth extracted due to caries. Correspond-
ing d 4–6 mf-s means were: 2 years: 1.5 ± 3.7; 4 years: 3.3 ± 6.7; 6 years: 
3.2 ± 4.8. When initial lesions were included the prevalence in-
creased to: 2 years: 72.5%; 4 years: 84%; 6 years: 85.5%. The mean 
d 1–6 mf-s was: 2 years: 4.4 ± 5.9; 4 years: 7.4 ± 8.5; 6 years: 7.1 ± 6.1. 
The occlusal surfaces of the 2nd primary molar teeth were the most 
frequently caries-affected surfaces. Individual caries risk was clas-
sified in 2 year-olds as: very high (22%); high (1%); moderate (4%); 
low (24%), and very low (50%); 4 years: very high (7%); high (3%); 
moderate (9%); low (33%), and very low (49%); 6 years: very high 
(8%); high (1%); moderate (4%); low (24%), and very low (63%). 
 Conclusion:  In this population the prevalence of caries at age 4 
fails to meet the WHO year 2000 goal. There is a very high preva-
lence of initial lesions and the occlusal surfaces of primary molar 
teeth remain the most caries affected surface in this sample.

  This study was partially funded by Colgate Palmolive UK.

  124 

 Prevalence of Dental Caries in Childhood: 

Polarization, Trends and Inequality in the New 

Century 

 T. Gimenez * , M.M. Braga, M.J.S. Bönecker, F.M. Mendes 

 thais.gimenez   @   usp.br
Department of Pediatric Dentistry, School of Dentistry, 
University of São Paulo – USP, São Paulo, Brazil 

 The decline of caries rates has been accompanied by a process 
of imbalance in the distribution of the disease. Thus, it is important 
to summarize the data of recent primary studies published and 
update concepts. Thus, we aimed to perform a systematic review 
and meta-analysis of prevalence of caries in Latin America and the 
Caribbean in 5–6- and 11–13-year-old children. Two independent 
reviewers searched PubMed and Embase through October 2011 to 
identify papers published in English, Portuguese or Spanish. The 
inclusion criteria were studies: (1) with subjects with 5–6 or 11–13 
years old, (2) conducted in Latin America and the Caribbean, (3) 
that utilized the WHO criteria or some other index (cavitated or 
non-cavitated data separately), (4) with population basis, (5) that 
provided caries prevalence data, and (6) that performed separate 
analysis of primary and permanent teeth. We performed a descrip-
tive analysis of studies, meta-analysis and analyze the trends of 
prevalence of caries in both primary and permanent teeth. Fifty-
one studies were included from the 542 articles initially searched. 
The meta-analysis   of caries prevalence grouped for Latin Ameri-
can and the Caribbean countries found a prevalence of around 
56% at 5–6 years (primary teeth) and 64% at 11–12 years (perma-
nent teeth). For studies conducted only in Brazil, the prevalence 
was 54% (5–6 years) and 67% (11–12 years) while in other coun-
tries were 66% (5–6 years) and 49% (11–12 years). In conclusion, 
dental caries still affects many children in the 21st century.

  The study was funded by Coordenadoria de Aperfeiçoamento 
de Pessoal de Nível Superior (CAPES).

  125 

 The Prevalence of Molar Incisor Hypomineralisation 

in 16-Year-Old Adolescents in Northern Norway 

 A. Schmalfuss  a,  b,   * , A.B. Tveit  a,  c , I. Espelid  a,  c , C.G. Crossner  a,  b , 
K.R. Stenhagen  c  

 andreas.schmalfuss   @   tromsfylke.no
 a The Public Dental Health Service Competence Centre of 
Northern Norway, Tromsø,  b Institute for Clinical Dentistry, 
University of Tromsø, and  c Institute for Clinical Dentistry, 
University of Oslo, Oslo, Norway 

  Background:  A wide variation from 2.4% to 40.2% in preva-
lence of molar incisor hypomineralisation (MIH) has been report-
ed. The reported prevalence in Scandinavia varies from 17.0% to 
37.5%. No published prevalence data exists from Norway.  Aims:  
The aim of the study was to determine the prevalence of MIH in 
16-year-olds in Northern Norway and to report the distribution of 
affected teeth.  Materials and Methods:  This study was part of a 
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health survey in Tromsø, Norway including 16 year old adoles-
cents born in 1994. 795 participants were included in the study. 
Clinical photos of all teeth were taken and the previous dental his-
tory was available. Three clinically experienced, trained and cali-
brated dentists examined the photos. Opacities (>1 mm), defects, 
atypical restorations and previous extractions caused by MIH were 
registered based on a joint decision. Index teeth were permanent 
first molars and incisors (12 teeth).  Results:  The prevalence of 
MIH was found to be 13.9% and significantly higher for girls than 
for boys (16.8% vs. 11.1%; p < 0.05). The upper first molars were 
1.8 times (p < 0.001) more frequently affected than the lower ones. 
50.9% of the patients with MIH had 1 or 2 teeth affected, 27.3% had 
3 or 4, while 21.8% had more than 4 teeth affected. It was found 
that 1.4% of the affected molars had been extracted due to MIH 
while 18.9% had restorations.  Conclusion:  The prevalence of MIH 
(13.9%) in our study was lower than in previously published Scan-
dinavian data. Girls had higher prevalence of MIH than boys, in 
contrast to most other published data. MIH affected first molars 
were almost twice as common in the maxilla as in the mandible.

  The study was funded by Tromsø fylkeskommune, Norway.

  126 

 Oral Health Inequalities in Italian Schoolchildren:

A Cross-Sectional Evaluation 

 G. Carta  a,   * , M.G. Cagetti  b , S. Sale  a , M. Bossù  c , G. Congiu  a , 
P. Lingström  b,  d , G. Campus  a,  b  

 giocarta   @   uniss.it
 a Department of Surgery, Microsurgery and Medical Science, 
School of Dentistry, University of Sassari, Sassari,  b WHO 
Collaborating Centre of Milan for Epidemiology and Community 
Dentistry, University of Milan, S. Paolo Hospital, Milan, and 
 c Department of Dental Sciences, Sapienza University of Rome, 
Rome, Italy;  d Department of Cariology, Institute of Odontology, 
The Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden 

  Background:  Caries remains one of the most common diseas-
es of childhood worldwide. Thus, there is still need to fully under-
stand the role of the different risk factors for disease to occur. The 
hypothesis behind this report is that the socio-economical level 
might be a risk factor for caries in schoolchildren. A cross-section-
al study was designed and carried out in two areas of Sardinia Re-
gion (Italy), with different median household income (medium 
income and low income).  Materials and Methods:  2,040 school-
children (42.5% boys, 57.5% girls), aged 6–7 years, were examined. 
Dental caries was assessed using dmfs/DMFS at d3/D3 level. Par-
ents answered a standardized questionnaire regarding the level of 
education, the nationality, child’s oral health habits, the frequency 
of their dental check-up and their perception of child’s oral health. 
Multinomial logistic regression analysis, through a backward pro-
cedure, was performed to determine statistically significant asso-
ciations between dmfs/DMFS and the different variables, using 
dmfs categorized as 0 = healthy (no lesions), 1 = moderate (<3 le-
sions), 2 = severe (>3 and <5 lesions), and 3 = high (>5 lesions). 
 Result:  Overall caries prevalence was 35.7% (95% CI = 33.6%–

37.8%) with a prevalence of 33.9% (95% CI = 31.9%–36.1%) in the 
deciduous dentition. The mean dmfs index was 2.04 ± 0.12 (95% 
CI = 1.8–2.3). Multinomial logistic regression analysis revealed 
that the low level of maternal education (p < 0.01), no dental check-
up (p = 0.03), and parental bad perception of child’s oral health
(p < 0.01) regarding caries prevalence. The median household in-
come was not associated with caries prevalence.  Conclusions:  The 
present report reveals that caries experience in Sardinian school-
children, from medium and low household income, is moderate 
and mainly influenced by socio-behavioural variables including 
parents’ level of education, the frequency of parents’ dental check-
up and their perception of child’s oral health.

  The study was funded by the WHO Collaborating Centre for 
Epidemiology and Community Dentistry (University of Milan, It-
aly).

  127 

 Reducing the ‘Glasgow Effect’ over Time in Relation 

to 5-Year-Old Dental Health in Scotland 

 Y. Blair  a , L. Macpherson  b,   * , A. McMahon  b  

 lorna.macpherson   @   glasgow.ac.uk
 a Oral Health Directorate, NHS Greater Glasgow & Clyde, and 
 b Community Oral Health Section, University of Glasgow Dental 
School, Glasgow, Scotland 

  Aim:  The health of residents in the West of Scotland is poor and 
the literature shows that, within Glasgow, a negative effect on 
health persists, even after controlling for deprivation using stan-
dard socio-economic status (SES) variables (the ‘Glasgow Effect’). 
The aim was to determine whether this pattern was also seen in 
relation to child dental health and whether it was reduced by the 
introduction of ‘early years’ health improvement initiatives. These 
were rolled out in an incremental manner across Scotland from 
2000/1.  Materials and Methods:  Successive cross-sectional na-
tional caries epidemiology datasets for 5-year-old children, from 
eight time points 1993/94 to 2007/08, collected by trained and cal-
ibrated examiners, were obtained. Caries d3mft outcomes for the 
Greater Glasgow Health Board (GGHB) area and for the remain-
der of Scotland (RoS) were calculated and odds ratios (ORs) used 
to quantify differences in caries morbidity between GGHB chil-
dren and those from RoS, after controlling for age, gender and SES. 
 Results:  Data from 18,174 (GGHB) and 50,224 (RoS) children in-
dicate that at baseline the weighted mean d3mft and %d3mft = 0 
for GGHB children and those in RoS were 3.8, 31.8% and 2.9, 
42.9% respectively. The OR [95% CI] for %d3mft >0 was 1.34 
[1.10–1.64] (controlling for the above variables) comparing GGHB 
to RoS. By 2005/6 and 2007/8, the OR [95% CI] had decreased to 
1.0 [0.93–1.12] and 0.9 [0.94–1.04], respectively.  Conclusion:  In 
1993/94 the ‘Glasgow Effect’ was seen in relation to the dental 
health of 5-year-olds, with those in GGHB having poorer dental 
health than their peers in RoS, even after controlling for standard 
SES variables. However, by 2005/6, following the introduction of 
health improvement initiatives using a proportionate universalism 
approach, the ‘Glasgow Effect’ was no longer evident.

  We acknowledge funding from the Scottish Government 
Health Department.
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  128 

 Knowledge Translation in Oral Health Promotion 

 J. Olajide  a,   * , J. Shucksmith  a , A. Maguire  b , V. Zohoori  a  

 j.olajide   @   tees.ac.uk
 a Health and Social Care Institute, Teesside University, 
Middlesbrough, and  b School of Dental Sciences, Newcastle 
University, Newcastle upon Tyne, UK 

 Although the UK national target set in 1994, for improving den-
tal health, was >70% caries-free 5-year-olds by 2003, only 57% was 
achieved. This, with 40% of 5-year olds with dental caries experience 
in North-East England, indicates a need for more effective oral 
health promotion strategies for children. In order to investigate the 
most effective method(s) for delivery of oral hygiene and nutrition-
al interventions to children and/or parents, the study explored the 
process of evidence translation in the implementation of oral health 
promotion interventions (OHPI) towards reducing dental caries in 
children. Mixed methods approach was utilised to explore (i) evi-
dence of the most effective intervention method(s) for improving 
oral hygiene and diet in children and (ii) existing barriers to imple-
mentation of OHPI that are effective in reducing dental caries. A 
descriptive synthesis approach was employed in the systematic re-
view which assessed effectiveness of a range of OHPIs in children. 
Regular fluoride use, involvement of parents and OHP specialists 
were found to have contributed to reduction in dmft. A major gap 
observed in the literature was the lack of understanding of dynamics 
and complexities of processes involved in workability and effective 
implementation of OHPIs. This was investigated in 2nd phase of the 
study which employed a qualitative research approach. Thematic 
analysis of data collected revealed patterns of commissioning, lead-
ership, cohesive working, adequate fidelity and monitoring of inter-
ventions delivered in schools influenced effectiveness of OHPIs in 
reducing dental caries. Although clinical effectiveness of OHPI on 
dmft was clearly demonstrated in several studies, barriers to imple-
mentation of OHPI in communities for optimal effectiveness re-
main. Appropriate commissioning process, leadership and cohesive 
working are to be considered when developing strategies for OHPI.

  The study was funded by a Research Scholarship provided by 
Teesside University.

  129 

 Dental Caries Experience in Children under

Long-Term Liquid Oral Medication Therapy 

 B.C. Manjunath  a,   * , G. Ankita  b , N. Anup  c , R.M. Vatchala Rani  d  

 bcmanju10   @   rediffmail.com, bcmanju10   @   gmail.com
 a Department of Public Health Dentistry, Post Graduate Institute of 
Dental Sciences, Pt. BD Sharma University of Health Sciences, Rohtak, 
 b Department of Public Health Dentistry, Jaipur Dental College, Jaipur, 
 c Department of Public Health Dentistry, Jaipur Dental College, Jaipur, 
and  d Department of Oral Pathology and Microbiology, Faculty of 
Dentistry, Jamia Millia Islamia, New Delhi, India 

 Sucrose added as sweetening agent in liquid oral medication 
(LOM) to mask the objectional taste of medicines is potentially 
cariogenic. To assess the dental caries experience and its relation-

ship with long-term usage of LOM among 2–12-year-old children 
with various chronic diseases in India. A cross-sectional study was 
carried out at a government paediatric hospital in India for a pe-
riod of 6 months in 2012. A total of 455 children aged 2–12 years 
who were suffering from various chronic diseases receiving liquid 
oral medication for more than 6 months were selected (study 
group) and for comparison 531 children of similar age group and 
diseases but on other forms of medication were included as control 
group. Dental caries was the outcome and was measured by 
DMFT/DMFS, dmft/dft and dmfs/dfs. The data was analyzed with 
SPSS using statistical tests such as t-test and one-way ANOVA. 
Univariable logistic regression were used with p value was fixed at 
0.001. Children who were on liquid oral medication are at the in-
creased risk of dental caries than those with other forms of medi-
cations (OR: 3.142, 95% CI: 2.37–4.15, p < 0.001). The prevalence 
of dental caries in the study group was more (77.8%) when com-
pared to control group (52.7%). The mean DMFS was significant-
ly higher in the study group (0.60 ± 2.1) when compared to control 
group (0.23 ± 1.16) (p = 0.001). The mean dmfs/dfs (7.66 ± 7.98) 
in the study group was also higher when compared to control 
group (2.12 ± 3.52) (p < 0.000). Long-term usage of liquid medi-
cines containing sucrose is a risk factor for dental caries among 
children with various chronic diseases.

  The study was funded by the Department of Science of Tech-
nology, Government of Rajasthan, India.

  130 

 Longitudinal Progression of Caries in Children

Aged Three to Five Years by Socioeconomic Status:

A Cohort Study 

 A.D. McMahon  a,   * , Y. Blair  b , L.M.D. Macpherson  a  

 alex.mcmahon   @   glasgow.ac.uk
 a Community Oral Health, University of Glasgow Dental School, 
and  b Oral Health Directorate, NHS Greater Glasgow and Clyde, 
Glasgow, Scotland 

 The aim of the study was to track longitudinally changes in 
dental caries from baseline in children at aged three years in nurs-
ery schools to the first year of primary education nearly two years 
later, and to determine if this differed by type of tooth and/or by 
socioeconomic status. Longitudinal follow-up is rare outside of 
clinical trials. The study children had participated in routine den-
tal inspection programmes. We linked the inspections from nurs-
ery schools (March–June 2008) and primary schools (November 
2009–March 2010) in the same children to achieve a cohort study. 
d3mfs was calculated for each tooth separately, and then totalled 
for each child’s overall decay experience. The change from baseline 
in each metric was calculated (also d3mft). The primary endpoint 
was an increase in overall d3mfs from baseline. The Scottish Index 
of Multiple Deprivation (SIMD) was used, and analyses were by 
odds ratio (OR) from exact logistic regression. We linked and cal-
culated SIMD for 494 children. Mean follow-up was 1.77 years (SD 
41 days). Mean d3mft/d3mfs was 0.9/2.2 at age 3 and 2.1/6.0 at age 
5. The mean increase in d3mfs was 3.8 (SD 8.2). Overall 42% of 
children experienced an increase in d3mfs, ranging from 25% for 
the least deprived children to 47% for the most deprived children, 
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OR = 2.64 (1.30, 5.65), p = 0.005. Progression of caries (worsening 
d3mfs) was not evident in the lower anterior teeth (0–1%), was 
2–6% in the upper anteriors, and very high in both the upper pos-
teriors (16–19%) and lower posteriors (18–23%). Social inequali-
ties in progression were greatest in the upper first primary molars 
(OR = 6.57–6.72). We found that worsening of decay experience 
over time from the age of 3 years was common and varied by type 
of tooth and socioeconomic status.

  The data collection was funded by NHS Greater Glasgow and 
Clyde.

  131 

 Exploring the Social Patterning of Dental Caries in 

Scottish Children: A Pilot Cohort Study 

 A. Sherriff  * , S. Sadique, L.M. Macpherson, W. Gnich 

 andrea.sherriff   @   gla.ac.uk
Glasgow Dental School, College of MVLS, University of Glasgow, 
Glasgow, UK 

  Aim:  The social patterning of dental caries in children and the 
contribution of diet and oral hygiene-related behaviours to these 
inequalities have not been well quantified. This pilot cohort study 
aims to explore the relative contribution of these factors in ex-
plaining the observed socio-economic inequalities in dental car-
ies.  Experimental Approach:  A pilot longitudinal cohort study 
of 219 Scottish nursery school children aged 4 years followed up 
1 year later at school (n = 175, 80%). A detailed dental examina-
tion was carried out by a calibrated dentist following the BASCD 
criteria. Questionnaires completed by parents provided detailed 
information on habitual diet (non-milk extrinsic sugar [NMES] 
intake, sugared drinks, parental restriction of sugar), oral hygiene 
behaviours (brushing frequency; age brushing commenced; 
brushing before bed) and socio-economic position (SEP) of the 
family (area-based; household income; parental education; paren-
tal occupation). Binary logistic regression was used to estimate the 
relative index of inequality (RII) for caries experience by SEP and 
caries experience attenuation by the aforementioned factors. 
Prevalence of caries experience at 5 years was 47% (82/175), and 
was socially patterned irrespective of the measure of SEP. Using 
household income, the RII odds ratio (OR) [95% confidence in-
terval (CI)] for caries experience was (OR = 6.1 [1.9–19.2]). Mutu-
ally adjusting for all diet- and oral hygiene-related behaviours re-
duced the RII by 10% (OR = 5.6 [1.5–21.3]). Similar results were 
obtained using other measures of SEP.  Conclusions:  All mea-
sures of SEP demonstrated similar RIIs for caries experience. De-
spite some attenuation in the RII after adjustment for diet- and 
oral hygiene-related behaviours, clear social gradients in caries 
experience persisted, suggesting that perhaps other more distal 
factors may be important.

  The study was funded by Childsmile (Scottish Government-
funded oral health improvement programme for children). 

 132 

 Association among Health-Promoting Schools, 

Socioeconomic Factors and Tooth Wear in Brazilian 

Adolescents 

 E. Michel-Crosato, M.G.H. Biazevic  * , A.C. Frias, M.C. Lopes 

 michelcrosato   @   usp.br
University of São Paulo School of Dentistry (FOUSP), São Paulo, 
Brazil 

  Objective:  Prevalence tooth wear has attracted increasing at-
tention in the dental community; however, population-based 
studies that assessed the association between health-promoting 
schools and this condition are scarce. This investigation assessed 
relationship among the prevalence and severity of tooth wear, 
 socioeconomic factors and health-promoting schools’ policies. 
 Method:  A cross-sectional study in a random sample of 201 
15-year-old Brazilian schoolchildren was conducted in Rio Grande 
da Serra, São Paulo, Brazil. The prevalence and severity of tooth 
wear were evaluated using a modified version of the Tooth Wear 
Index [TWI], by two calibrated examiners (kappa >0.85). Socio-
economic factors and health-promoting schools’ policies data 
were collected using a structured questionnaire. Data were ana-
lyzed using Poisson multivariate regression with the Stata 12.0 
software.  Results:  In total, 16,629 dental surfaces were evaluated. 
Among buccal surfaces, 62.2% did not present dental wear, 37.6% 
had incipient lesions and 0.1% had moderate lesions. Among the 
incisal/occlusal surfaces, 1.0% did not present dental wear, 93.6% 
had incipient lesions, 5.3% had moderate lesions, and 0.1% had 
severe ones. In the lingual surfaces, absence of dental wear was ob-
served in 61.6% of the sample, 37.9% had incipient lesions and 
0.5% had moderate ones. A positive association was found between 
the prevalence and severity of tooth wear and socioeconomic fac-
tors (p < 0.05), and an inverse association was observed between 
these conditions and health-promoting schools’ policies (p < 0.05). 
 Conclusion:  Tooth wear prevalence was high, with low severity. 
Socioeconomic condition was associated with a higher prevalence 
of tooth wear, and health-promoting schools’ policies resulted in 
lower prevalence of toothwear.

  The study was funded by CNPq Brazil.

  133 

 Early Childhood Caries: The Last Cariologic Problem? 

 C.H. Splieth  a,   * , R. Basner  a , H. Wagner  b  

 splieth   @   uni-greifswald.de
 a Department of Preventive and Pediatric Dentistry,
Ernst-Moritz-Arndt University, Greifswald, and  b Ministerium für 
Arbeit, Gleichstellung und Soziales, Mecklenburg-Vorpommern, 
Schwerin, Germany 

 A caries decline can be detected over many decades in many 
countries in children, adolescents and even adults. The data on 
early childhood caries (ECC) are scarce and seem less promising 
than for other age groups. Thus, the aim of this study was to ana-
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lyse the caries development in Mecklenburg-Vorpommern (MV) 
in nursery children from 1997 to 2012 and to compare these data 
to the general caries decline. The data were extracted from the reg-
ular community examinations in nurseries, kindergartens and 
schools in the 16 cities and districts in MV including about 7,000 
3-year-olds and 10,000 6- and 12-year-olds each year (60–85% of 
the cohort). In Greifswald, the dmft data were supplemented for 
0–3-year-olds (n = 682) by the diagnosis of ECC 0 (no caries), 1 
(initial caries lesions) and 2 (carious defects, fillings or missing 
teeth) in upper incisors. Caries in 3-year-olds dropped in MV con-
tinuously from 0.80 dmft (1997) to 0.53 (–34%, 2012), while caries 
in 6- and 12-year-olds was reduced from 2.9 dmft/2.8 DMFT 
(1997) to 1.62/0.71 in 2012 (–44% and –75%, resp.) which was 
equivalent to the national 15-year caries decline of –33%/–70% in 
6–7-/12-year-olds (Deutsche Arbeitsgemeinschaft für Jugend-
zahnpflege, 2010). Two percent of the 0–3-year-olds in Greifswald 
(n = 682) presented with ECC 1 and 2 each. In 3-year-olds (n = 
293, mean: 0.26 dmft), 10 children (3%) with ECC 2 (mean 4.7 
dmft, 10.0 dmfs) exhibited 62% of all carious lesions at this age. 
Thus, the caries reduction in early childhood was less pronounced 
and an extremely small group of children exhibits the vast major-
ity of all lesions calling for a risk group approach in prevention.

  The study was funded by the counties and cities of Mecklen-
burg-Vorpommern.

  134 

 Factors That Influence the Retention of Pre-School 

Children within Dental Practices Participating in 

Childsmile 

 J.B.R. Kidd  * , D.I. Conway, L.M.D. Macpherson, A.D. McMahon 

 jamie.kidd   @   glasgow.ac.uk
Community Oral Health, University of Glasgow Dental School, 
Glasgow, Scotland 

  Aim:  Childsmile, Scotland’s national child oral health pro-
gramme, was established in 2006. Children aged 0–5 years are fa-
cilitated to attend Childsmile dental practices by specially trained 
dental health support workers (DHSW). Preliminary analysis in-
dicated that 47% of children who first attended a Childsmile prac-
tice appointment between 2006 and 2009 returned within 12 
months. Our aim was to identify factors associated with retention 
and to develop a model to predict those children who had the high-
est probability of being ‘retained’ (returning within 12 months). 
 Methods:  The cohort of 14,213 children had 34 covariates. These 
covariates were grouped into ‘patient’, ‘practice’ or ‘intervention’ 
factors. Univariately significant variables (p < 0.05) were consid-
ered for the stepwise selection algorithm and a model was created 
for each group. Variables were added in order of significance until 
no further variable could add to the models predictability. These 
models’ variables were regrouped and the stepwise process repeat-
ed to produce an overall retention model.  Results:  Nineteen vari-
ables remained within the retention model which had a moderate 
level of predictability (c index = 0.66). The age of the child was the 
most predictive variable (c index = 0.55, p < 0.001) with children 
aged <6 months most likely to be retained (OR = 1.38). Key find-
ings indicated that children from affluent areas were more likely 

to be retained than those from the most deprived area (OR = 1.33), 
children that resided with a smoker were significantly less likely to 
be retained (p < 0.0002), as were those whose parent last attended 
a dentist for pain relief.  Conclusions:  Inequality in retention of 
children attending Childsmile practices was observed in this co-
hort. From 2010/11, changes to the programme have been made 
to attempt to address this including changes to the DHSW role and 
the dental practice payment/contract.

  We acknowledge funding from the Scottish Government 
Health Department.

  135 

 Sequential DMF-T in Family Health Program of 

Duque de Caxias, Brazil 

 L. Schunk  a,  b,   * , K. Verissimo  a , G. Sanches  a , F. Caputo  a , 
A.C.B. Loivos  b , J.J. de Soet  c , S. Groisman  b  

 liviaschunk   @   gmail.com
 a Department of Oral Health, Municipal Secretariat of Health, 
Duque de Caxias, and  b Department of Social and Preventive 
Dentistry, Federal University of Rio de Janeiro, Rio de Janeiro, 
Brazil;  c Academic Centre for Dentistry Amsterdam (ACTA), 
Amsterdam, The Netherlands 

  Background:  The Family Health Program (FHP) is the Brazil-
ian public health strategy that has been gradually implemented in 
the cities. In this program, the dentists combine preventive and 
restorative care, specifically to a registered population that lives 
inside the health unit demographical area. The aim of this study 
was to evaluate the DMFT index of 12-year-old children registered 
in the FHP of Duque de Caxias city, the third population of Rio de 
Janeiro state, located in a region of poor social development. The 
FHP was introduced in this city in 1997, but only in 2008 there 
were sufficient dentists appointed to occupy all health units. The 
period of study was from 2009 to 2012.  Material and Methods:  
Sixty-nine dentists, trained and calibrated, using artificial lights, 
dental mirrors and ball ended probes, examined 7,031 12-year-old 
children. Data were analysed using Kruskal-Wallis test followed by 
multiple comparisons.  Results:  Data showed reduction in the 
DMFT average during the years: 1.81 ± 0.78 (2009); 1.68 ± 0.65 
(2010); 1.67 ± 0.86 (2011); 1.51 ± 0.74 (2012). From 2009 to 2012 
the DMFT decreased significantly (p < 0.05). Consequently, the 
percentage of caries-free children has gradually increased: 32.69% 
(2009); 42.26% (2010); 43.35% (2011); 45.39% (2012). When we 
analysed the index distributed in the four sanitary districts, the 
DMFT showed a slight reduction, but it decreased significantly
(p < 0.05) only in district I, from 1.56 ± 0.73 (2009) to 1.11 ± 0.39 
(2012). These results indicated that, despite the social problems in 
Duque de Caxias, FHP’s dentists were able to improve the oral 
health conditions of the analysed population. However, system-
atic actions of oral health promotion must be reinforced mainly in 
districts II, III and IV.

  The research was conducted with support from Family Health 
Program of Duque de Caxias, RJ complemented by authors’ re-
sources.
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  136 

 Prevalence and Severity of Dental Erosion in 

Brazilian Adults and Elderly: A Population-Based 

Study 

 M.S. Moura  a,   * , G.M. Goldenfum  a , R.S.A. Costa  b , F.S. Rios  b , 
A.N. Haas  b , J.J. Jardim  a , M. Maltz  a  

 mdsmoura   @   yahoo.com.br
Departments of  a Social and Preventive Dentistry and 
 b Periodontology, Federal University of Rio Grande do Sul, 
Porto Alegre, Brazil 

 The aim of this population-based study was to assess the preva-
lence and severity of dental erosion in adults and elderly from Por-
to Alegre, Southern Brazil. A total of 826 subjects (aged 35–95 
years, mean 52.8 ± 11.9) were selected by multi-stage probability 
cluster sampling strategy based on the monthly income of heads of 
families. A single calibrated examiner performed the clinical ex-
aminations in the residences and recorded the BEWE (basic erosive 
wear examination) index, which grades the severity of wear on the 
surface into four level score from no surface loss (0), initial loss of 
enamel surface texture (1), hard tissue loss <50% of the surface area 
(2) or hard tissue loss >50% of the surface area (3). Differences in 
the prevalence and severity of dental erosion according to gender 
and age were assessed by chi-square test. The prevalence of dental 
erosion was 32.2%. Male subjects were more likely to present at 
least one surface with dental erosion (p = 0.003). Level 1, 2 and 3 of 
BEWE as the maximum hard tissue loss was found in 0.7%, 4.8% 
and 26.6% subjects, respectively. The severity of dental erosion was 
significantly associated with male gender (p = 0.010). Regarding the 
affected surfaces, 54.4% of them suffered the most severe wear. In 
conclusion, dental erosion is highly prevalent in this Brazilian pop-
ulation. The greatest level of hard tissue loss, measured using 
BEWE, was present in approximately 1/3 of the subjects and on half 
of the affected surfaces. These results suggest the need to imple-
ment community programs for the prevention and treatment of 
dental erosion. This study was approved by Ethics Committee of 
Federal University of Rio Grande do Sul (protocol 19794).

  This study was funded by the National Coordination of Post-
Graduate Education (CAPES), Federal University of Rio Grande 
do Sul (PROPESQ) and Oral-B (Procter & Gamble, Brazil).

  137 

 Beta-Blockers Increase Dry Mouth and Caries 

Prevalence in Hypertensive Patients under

Multi-Drug Treatment 

 F. Vidal  a,   * , L. Gonçalves  a , R.G. Fischer  b  

 fabiovidalmarques   @   hotmail.com
 a Department of Cariology, Periodontology and Endodontics, 
Estácio de Sá University, and  b Department of Periodontology, 
State University of Rio de Janeiro, State University of Rio de 
Janeiro, Brazil 

 Anti-hypertensive therapy may usually require the prescrip-
tion of multiple drugs, for long periods of time. Beta-blockers are 
one of the most frequently used medications among hypertensive 

patients and may be associated to dry mouth and higher preva-
lence of caries, specially root decay. The present study aimed to 
evaluate the possible influence of beta-blockers on the prevalence 
and severity of caries in a population of severe refractory hyper-
tensive patients. 170 hypertensive subjects, mean age 53.6 years, 
taking multi-drug anti-hypertensive treatment for at least 2 years 
(mean: 4.8 years) were examined and radiographs were taken, in 
order to evaluate the prevalence of caries and periodontal disease. 
Subjects were divided in 2 groups. Group 1 (n = 83) included sub-
jects taking beta-blockers and at least 2 other anti-hypertensive 
drugs, such as calcium channel blockers and diuretics. Patients not 
taking beta-blockers were allocated to group 2 (n = 87). Caries was 
assessed by visual clinical examination and periapical radiographs 
and were scored according to its severity as follows: 0 = no caries; 
1 = incipient caries/white spots; 2 = moderate caries/enamel and 
dentin; 3 = advanced caries reaching the pulp. Patients were di-
vided according to the severity of carious lesions in 3 groups: no 
caries/incipient lesions (n = 102); enamel/dentin caries (n = 36); 
deep caries reaching the pulp (n = 32). There was no difference 
between the groups regarding age, gender, smoking, blood pres-
sure levels, number of teeth, plaque index and duration of anti-
hypertensive treatment. Patients taking beta-blockers were almost 
three times more likely to have root caries (prevalence = 31.1 vs. 
10.1%) and coronal caries (83.6 vs. 35.8%) (OR = 2.83 and OR = 
2.7 respectively) and to report oral dryness (prevalence = 78.7 vs. 
22.9%) (OR = 2.77). Patients taking beta-blockers also experienced 
higher but non-significant increases in the number of periapical 
lesions associated to severe caries and detected through radio-
graphs (OR = 1.3). In conclusion, there were significant deleterious 
effects of beta-blockers use on caries prevalence. These data may 
suggest that hypertensive patients taking xerostomic medications 
should be enrolled in more intensive plaque control programs and 
receive fluoride supplementation in order to prevent carious le-
sions and tooth loss. 

  This study was funded by the Estácio de Sá University fund for 
dental research.

  138 

 Association between Nutritional Status and Early 

Childhood Caries: A Hierarchical Approach 

 C.C.C. Ribeiro  * , M.C.B. Silva, E.B.F. Thomaz, M.R.C. Ribeiro 

 cecilia_ribeiro   @   hotmail.com
Public Health Program, Federal University of Maranhão, São Luís, 
Brazil 

 No consensus exists regarding nutritional status and early 
childhood caries (ECC). Most previous studies had a cross-sec-
tional design and few were guided by a theoretical framework. This 
study was conducted to evaluate the association between nutri-
tional status and ECC, adjusted for confounding factors, through 
hierarchical approach. It was a retrospective cohort study, involv-
ing 625 children (24–71 months). Nutritional status was evaluated 
using anthropometric measures and biochemical serum param-
eters (hemoglobin, albumin and zinc). Weight and height were 
measured to calculated z score (Anthro software, WHO). The 
number of carious teeth (dft) plus assessment activity of enamel 
lesions (opaque and rough lesions) [Nyvad et al.: J Dent Res 
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2003;82:117–122] were measured as outcome. Following a theo-
retical framework the hierarchical model was built in a forward 
fashion, by adding the following levels in succession: level 1: age 
and sex; level 2: social variables; level 3: birth variables; level 4: vari-
ables from 1st year; level 5: current diet; level 6: anthropometric 
measures at present; level 7: biochemical parameters. Sequential 
forward multiple Poisson regression analysis was employed. Age 
(p = 0.000), mother’s educational level (p = 0.000), high sucrose 
consumption (0.002), lower height for age at present (p = 0.006) 
and lower levels of hemoglobin (p = 0.006), albumin (p = 0.031) 
and zinc (p = 0.012) were associated with high number of ECC le-
sions. Lower nutritional status was associated with ECC in the 
population studied.

  This study received financial support from PPSUS FAPEMA/
CNPq.

  139 

 Identifying Dental Students’ Training Needs to 

Improve Oral Health for Institutionalised Older 

People 

 M.F. Bertrand  a,  b,   * , P. Balard  c , M. Chabot  b , L. Lupi-Pegurier  a,  b  

 marie-france.bertrand   @   unice.fr
 a Nice Sophia Antipolis University, Odontologie URE01, Nice,
 b Nice University Hospital, Pôle Odontologie, Nice, and 
 c ORPEA Group, Paris, France 

  Aim:  Though geriatric dentistry is a relatively new component 
of dental education programs in France, very few practical training 
hours have been utilized. To identify what programs are still need-
ed, we conducted a learning needs analysis with prospective dental 
students.  Methods:  A sample of 20 undergraduate students (Nice 
Dental School) completed a questionnaire in two parts. To reveal 
the students’ perceived educational needs, the first part concerned 
their level of understanding of and attitudes toward several
items – including carious lesions – in dependent older people. For 
each of the listed oral pathologies, the student had to score his/her 
own perception of the frequency (0 = scarce, 1 = likely, 2 = com-
mon), the severity (0 = minor, 1 = moderate, 2 = serious), problems 
of knowledge/technical skills/interpersonal skills (0 = no problem, 
1 = some difficulties, 2 = many difficulties). The second part of the 
form assessed the knowledge actually acquired by the students. 
The answers were analysed with a qualitative and quantitative grid. 
 Results:  The students admit that carious lesions for frail older peo-
ple are frequent (score 2: 75%), but the severity is largely underes-
timated (score 1: 65% – score 0: 30%). They do not recognise the 
lack of knowledge (score 0: 70%). They feel able to provide quality 
care as far as both technical skills (score 0: 40% – score 1: 50%) and 
interpersonal skills (score 0: 60%) are concerned. Yet, in the sec-
ond part of the questionnaire, 46.3% of the knowledge answers are 
correct.  Conclusion:  There is a clear discrepancy between actual 
training needs and felt needs. In order to challenge this problem, 
we decided to include practical courses – directly in the nursing 
homes – in the dental curriculum and develop a real partnership 
between students and nursing homes staffs.

  140 

 The Impact of Community Water Fluoridation on 

Tooth Eruption and Dental Caries 

 M.G. McGrady  a,   * , R.P. Ellwood  b , A. Maguire  c , M. Goodwin  b , 
N. Boothman  b , S. Harrison  b , I.A. Pretty  b  

 michael.mcgrady   @   manchester.ac.uk
 a School of Dentistry and  b Colgate Palmolive Dental Health Unit, 
The University of Manchester, Manchester, and  c Centre for Oral 
Health Research, Newcastle University, Newcastle upon Tyne, UK 

 It has been suggested that observed caries reductions from 
community water fluoridation are a consequence of delayed tooth 
eruption. The aims of this study were to determine whether fluo-
ridation impacts on tooth eruption and caries experience. Data 
were analysed from an observational epidemiological survey in 
matched fluoridated and non-fluoridated communities [results 
published in McGrady et al.: BMC Public Health 2012;   12:   1122] 
involving males and females aged 11–13 years, examined using 
ICDAS criteria. As eruption dates for teeth were not available, the 
data were analysed for the presence of selected teeth as a proxy 
measure (2nd permanent molars, premolars and canines) and car-
ies experience at examination, whilst controlling for gender and 
age. Data for 1,783 subjects were available for analysis (910 fluori-
dated, 873 non-fluoridated). There were no significant differences 
in the mean age at examination (fluoridated 12.86 years (SD 0.49); 
non-fluoridated 12.79 years (SD 0.55): t test p > 0.05). Logistic re-
gression analyses for the presence of the selected teeth at examina-
tion (with fluoridation status, gender and age at examination as 
explanatory variables) revealed only age at examination as statisti-
cally significant (p < 0.001). When considering initial carious le-
sions (D 1–6 MFT) for the selected teeth, the caries experience and 
proportion of subjects ‘caries-free’ were 0.83 (SD 1.75), 64.9% in 
the fluoridated population and 1.82 (SD 2.61), 49.1% for the non-
fluoridated population. For a threshold of caries into dentine
(D 4–6 MFT) results were 0.04 (SD 0.27), 96.5% in the fluoridated 
population and 0.10 (SD 0.40), 92.6% for the non-fluoridated pop-
ulation. The differences between fluoridated and non-fluoridated 
areas were statistically significant (chi-square; p < 0.001). The re-
sults of this study suggest community water fluoridation does not 
significantly impact on tooth eruption. Data for key selected teeth 
confirms that community water fluoridation does reduce caries 
experience.

  This study was funded by an NIHR Clinician Scientist Award 
(I.A. Pretty) and supported by the Colgate Palmolive Dental Health 
Unit.
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  141 

 Distance-Learning Management System 

to Complement Education in Cariology for 

Undergraduate Students 

 J.S. Lara  * , C.F.J. Alencar, L.B. Camargo, F.M. Mendes, M. Bonecker, 
M.M. Braga, C.L. Wen, A.E. Haddad 

 juansebastianlara   @   yahoo.com
School of Dentistry, University of São Paulo, São Paulo, Brazil 

 Distance-learning activities related to cariology have been per-
formed with undergraduate students since 2010 in paediatric den-
tistry at USP in order to complement theoretical classes. We aimed 
to evaluate these activities performed in a learning management 
system after 2 years of implementation, in terms of contents and 
functionality. All the given tele-courses from 2010 to 2012 were 
included and statistics provided for them as well as all their con-
tents were collected for analysis. Five tele-courses were proposed. 
322 students participated in distance-learning activities (mean per 
course ± SD = 64.4 ± 17.2) and, on average, 15 tutors accompanied 
the process per course. Caries lesion detection and fluoride thera-
py were topics discussed in all modules, but different activities 
were focused on different aspects for each course. Other topics 
were also included in lessons: caries activity (60%) and caries risk 
assessment, oral hygiene education and clinical examination 
(40%). Two lecturers were responsible for preparing practical ex-
ercises and tutors helped them in creating, revising and correcting 
the proposed exercises. The main type of validation was open ques-
tions (83%). A high level of students’ access of the platform has 
been observed to the platform during the 2-year period (mean per 
course ± SD = 21,372 ± 6,775.2). More than 32,000 external visitors 
also accessed the contents in the same period. On average, 14 tutor-
student feedbacks were sent per student in each tele-course. In 
conclusion, the use of a distance-learning management system in 
pediatric dentistry has been used especially to complement teach-
ing in caries detection and management using fluorides. Tele-
courses have been highly accessed by undergraduate students and 
also, external participants.

  This study was funded by CNPq, CAPES and FAPESP sup-
ported this study.

  142 

 A Proposed Method of Deriving ICDAS Scores Using 

Tooth Surfaces 

 B. Krithikadatta  a , V. Sindhu  a , R. Swetha  a , M. Datta  b  

 drkrithikadatta   @   hotmail.com
 a Department of Conservative Dentistry and Endodontics, 
Meenakshi Ammal Dental College and Hospitals, Chennai, 
and  b Department of Epidemiology, A Society for Prevention 
Intervention Research and Education (ASPIRE), Chennai, India 

 The aim was to derive ICDAS scores using tooth surfaces and 
compare them with DMFS scores in patients undergoing ortho-
dontic treatment. A secondary objective was to study the associa-

tion of plaque with white spot lesion (WSL). A total of 157 patients 
undergoing fixed orthodontic therapy were screened for dental 
caries using ICDAS and DMFS. The proposed method of develop-
ing ICDAS was as follows: The surfaces with ICDAS scores 3–6 
were counted and divided by the total number of surfaces scored 
for that individual. This gives the dental caries index for the indi-
vidual. The same method was applied to calculate DMFS index: 
D+M+F surfaces divided by the total number of surfaces scored for 
that individual. The conventional method of calculating mean IC-
DAS and DMFS was also performed for the same patient. Pear-
son’s correlation was estimated between conventional (-C) and 
proposed (-P) calculation of ICDAS and DMFS. Exposure to 
plaque (plaque index) was recorded for all surfaces and its associa-
tion to presence of WSL was estimated. The mean surface per in-
dividual was 102.2 ± 12.14. The mean score per individual for IC-
DAS-P was 2.8 ± 2.7. The mean score for DMFS-P per individual 
was 3.1 ± 4.1. Correlation was significant between ICDAS-C and 
ICDAS-P, and DMFS-C and DMFS-P (0.53 and 0.99 respectively). 
Correlation between DMFS-C and ICDAS-C was (0.04) which im-
proved to 0.29 with ICDAS-P. Correlation between ICDAS-P and 
DMFS-P was 0.30. Presence of plaque was strongly associated with 
WSL (OR 3.72, CI 3.39–4.02). Using surfaces instead of teeth in 
denominator made no difference in the DMFS index, while the 
same improved the performance of ICDAS. The proposed method 
of using surfaces as denominator estimates proportions affected by 
dental caries instead of morbidity and correlates better with dis-
ease state.

  143 

 Nutritional Status and Dental Caries in Chilean 

Preschool Children 

 G. Rodríguez  a,   * , S. Faleiros  a , I. Urzúa  a , B. Ruiz  a , M. Díaz-Dosque  b , 
J. Sánchez  a , R. Cabello  a  

 grodrigu   @   odontologia.uchile.cl
 a Cariology Area, Department of Restorative Dentistry, Faculty of 
Dentistry, and  b Chemistry Area, Department of Basic Sciences, 
Faculty of Dentistry, Universidad de Chile, Santiago, Chile 

 The objective was to establish an association between the pres-
ence of caries lesions according to ICDAS II and nutritional status 
in preschool children. A cross-sectional study with a total of 342 
randomly selected patients aged 2–3 years that belonged to nursery 
schools in the Metropolitan Region, Santiago, Chile was carried 
out. After informed consent was obtained, caries prevalence was 
determined by clinical examination according to ICDAS II crite-
ria. Weight for height of the subjects was calculated using standard 
formula: weight for height (%) = weight of subjects/weight of nor-
mal child of same height × 100. Nutritional status of the subjects 
was classified as underweight, normal weight, overweight and 
obese, if their weight-for-height values were <89% (underweight), 
90–110% (normal weight), 111–120% (overweight) and >120% 
(obese). The nutritional status of the total sample was 0% of the 
children were underweight, 43.27% were normal weight, 36.84% 
were overweight and 19.88% were obese. The mean of caries le-
sions (ICDAS = 2–6) in the normal weight group was 2.31 (95% 
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CI: 1.77–2.85) and in the overweight and obesity groups together 
was 1.63 (95% CI: 1.28–1.98), showing significant differences be-
tween children with normal weight and children with overweight 
and obesity (p < 0.05). Preschool children of the Metropolitan Re-
gion examined present high levels of overweight and obesity. 
Those with normal weight present significantly more caries lesions 
according ICDAS II than children with overweight and obesity.

  The study was funded by the FONIS SA11I2035 National Fund 
for Health Research, Ministry of Health, Government of Chile.

  144 

 Contribution of Biological, Behavioral and 

Socioeconomic Factors to Dental Caries in Brazilian 

Schoolchildren: Multilevel Analysis 

 T.P. Pintarelli  a , G.C. Santin  a , F.C. Fraiz  a , T.M. Ardenghi  b , 
F.M. Ferreira  a,   *  

 fmoraisf   @   yahoo.com.br
 a Department of Stomatology, Federal University of Paraná,
Curitiba, and  b Department of Stomatology, Federal University of 
Santa Maria, Santa Maria, Brazil 

 This survey assessed the association between biological, behav-
ioral and socioeconomic factors and the experience of dental caries 
in Brazilian schoolchildren. A population-based cross-sectional 
study was carried out with a multistage random sample of 589 
12-year-old schoolchildren representative of a southern city in 
Brazil. Oral examinations for dental caries experience (DMFT in-
dex) and visible dental plaque were performed by a single calibrat-
ed examiner. Biological, behavioral and socioeconomic data were 
also assessed through specific tests and questionnaires applied to 
the children and their mothers. Data were analyzed using adjusted 
multilevel Poisson regression. This strategy allowed estimating 
rate ratios (ratio of arithmetic means) between comparison groups 
and their respective 95% confidence interval (RR: 95% CI). A total 
of 73% of the children had dental caries; the mean DMFT was 2.4 
(95% CI: 1.9–2.8). Children with visible dental plaque (RR 1.48: 
1.30–1.68), highest salivary levels of mutans streptococci (RR 1.23: 
1.09–1.38), and lactobacilli (RR 1.29: 1.07–1.56) and those with 
low family income (RR 1.08: 1.02–1.15) presented a higher DMFT 
mean. Carbohydrates consumption was also significantly associ-
ated with dental caries experience, being those with daily con-
sumption of more than 5 foods with sucrose presenting highest 
mean of DMFT (RR 1.15: 1.02–1.29). According to these results, 
the variables that better explained dental caries experience in 
12-year-old schoolchildren in southern Brazil were presence of 
dental plaque, high levels of specific acidogenic and aciduric bac-
teria groups in saliva, sucrose-rich diet and low socioeconomic 
backgrounds. 

The study received support from the Coordination for the Im-
provement of Higher Education Personnel (CAPES), Brazil.

  145 

 Early Childhood Caries: Results from an Academic 

Town versus an Industrial Town 

 A. Tarabaih  * , D. Stumpf, R.M. Santamaria, C.H. Splieth 

 atarabaih   @   hotmail.com
Department of Preventive and Pediatric Dentistry,
Ernst-Moritz-Arndt University, Greifswald, Germany 

 The purpose of this cross-sectional study was to assess and 
compare the oral health status of children aged 6–36 months living 
in two German cities (Greifswald, university city vs. Schwedt, in-
dustrial city) and to determine the parental knowledge and report-
ed behaviours toward preschool oral health and early childhood 
caries (ECC) to tailor a preventive programme. A total of 235 kin-
dergarten children in Greifswald (n = 137, >20% of 0–3-year-old 
population, mean age 28 ± 7) and Schwedt (n = 98, >30% of 
0–3-year-olds, 27 ± 7.8) and their parents participated. The kin-
dergartens were randomly selected and informed consent was 
achieved. In addition to a validated questionnaire [Adair et al.: 
Community Dent Health 2004;21(suppl 1):102–111] on the par-
ents’ knowledge and their children’s oral health behaviour, the 
children were examined by one calibrated dentist (>80% agree-
ment) for plaque (QHI), dental caries (dmft/ECC) and gingival 
health (yes/no bleeding). 97.1% of children in Greifswald and 
94.9% in Schwedt had deft  ≤ 1 with an identical mean deft of 0.14 
(± 0.7). The prevalence of ECC in Greifswald was 12.4% and 13.3% 
in Schwedt (p = 0.9). Plaque (p = 0.16) and gingival status (p = 0.77) 
were also similar in both cities in spite of higher parental education 
level (p < 0.001). The prevalence of ECC was highly correlated to 
prolonged and frequent use of feeding bottles with cariogenic 
drinks (p < 0.05) as well as to the mother’s education level (p = 
0.01). A tendency towards ECC was observed in children of unem-
ployed parents (p = 0.12). Parents’ beliefs, attitudes and practices 
play a crucial role in the oral health status of young children. In 
this study the kind of city barely influenced the children oral health 
status. Strategies targeting parents, caregivers and children are re-
quired to reduce the knowledge gaps and alter deleterious oral 
health practices.

  The study was funded by the University of Greifswald and 
Community Health Services Greifswald.

  146 

 Caries Prevalence among Brazilian Indigenous 

Population 

 K.C.O. Miranda  a,   * , S.C. Leal  a , T.A. Coelho de Souza  b  

 mirandakenia   @   hotmail.com
 a Department of Pediatric Dentistry and  b Faculty of Health 
Sciences Dentistry Department, University of Brasília, Brasília, 
Brazil 

  Aim:  To describe and analyze the caries prevalence among self-
identified indigenous individuals and to compare the findings with 
the caries status within the non-indigenous population. Secondary 
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data from the Oral Health Brazilian survey (SB Brasil 2010) was 
used to address the null hypothesis that there were no differences 
between caries prevalence among the indigenous and non-indige-
nous population. The age groups analyzed were the following: 5, 
12, 15–19, 35–44 and 65–74 years. Kruskal-Wallis and logistic re-
gression were used for statistical analysis. Information of 308 in-
digenous was assessed in comparison to data of 37,211 non-indig-
enous persons. The percentage of caries-free individuals found 
among adults from both groups was around the same (31%). How-
ever, non-indigenous children presented a 46% caries-free rate 
while 30.8% were observed among 5-year-olds from the indige-
nous sample. The mean dmft score observed among indigenous 
children was 4.10 ± 4.01 and among non-indigenous 2.42 ± 3.35 
(χ 2  = 10.8, d.f. = 1, p = 0.001). Decayed teeth are accounted for 96% 
of the overall indigenous dmft score. The mean DMFT observed 
among indigenous persons for all age groups was 12.05 ± 11.72 and 
among non-indigenous 10.92 ± 11.58 (χ 2  = 0.37, d.f. = 1, p = 0.542). 
Missing teeth are accounted for 73% of the overall indigenous 
DMFT score. Regarding the DMFT index, there was statistically 
significance difference between indigenous and non-indigenous 
individuals at the five age bracket (χ 2  = 3.81, d.f. = 1, p = 0.05). The 
results lend credence to the suspicions that in Brazil there are un-
equal differences in caries status between self-identified indige-
nous individuals and their respective national counterpart.

  Funding was provided by CNPq (through a doctoral fellowship 
awarded to K.C.O. Miranda).

  147 

 What Is the Optimal Age for Sealing 1st Molars in 

School-Based Programs? 

 A.E. Soto-Rojas  * , C. Krushinski, C. Eberhardt, E.A. Martinez-Mier 

 arsoto   @   iupui.edu
Indiana University School of Dentistry, Indianapolis, Ind., USA 

 Recommendations for initial placement of sealants on 1st mo-
lars range from 6 to 9 years of age, many considering eruption sta-
tus and children’s cooperation. The current study investigated 
 differences in caries presence, eruption status and children’s co-
operation as they relate to sealant placement decisions for school-
based programs (SBP). Data from one SBP were assessed. Vari-
ables included children examined, not receiving a sealant and rea-
sons for this (sealants, restorations or cavitation [ICDAS 4–6] 
presence, 1st molars not fully erupted [NFE], and uncooperative 
child). Comparisons between age groups were performed using 
ANOVA. From January 2009 to December 2012, 4,126 children 
were seen. 1,060 were 6 years old, 1,070 were 7, 1,069 were 8, and 
927 were 9. 831 6-year-olds were not-sealed (NS); 666 (80%) had 
molars NFE; 76 (46%) had sealants; 43 (26%) had caries; 21 (12%) 
had restorations; and 25 (15%) were uncooperative. 489 7-year-
olds were NS; 204 (42%) had molars NFE; 158 (55%) had sealants; 
70 (25%) had caries; 38 (13%) had restorations; and 19 (7%) were 
uncooperative. 420 8-year-olds were NS; 1% (6) had molars NFE; 
280 (67%) had sealants; 78 (22%) had caries; and 84 (20%) had res-
torations. 371 9-year-olds were NS; 3 (1%) had molars NFE; 231 
(63%) had sealants; 75 (20%) had caries; and 84 (23%) had restora-

tions. No statistically significant difference was observed for caries 
or restorations as a reason for not sealing. Seven years of age may 
be the ideal age group for SBP as children have more teeth fully 
erupted and are more cooperative than younger ones.

  The study was funded by Maternal and Child Health MCH 
200-6 Indiana State Department of Health.

  148 

 Preliminary Survey on Education in Cariology for 

Undergraduate Dental Students in Brazil 

 J.A. Rodrigues  a , F.C. Sampaio  b , M.J.S. Bönecker  c , S. Groisman  d,   *  

 sonia   @   dentistas.com.br
 a Department of Pediatric Dentistry, Federal University of 
Rio Grande do Sul, Porto Alegre,  b Department of Social and 
Preventive Dentistry, Federal University of Paraíba, João Pessoa, 
 c Department of Pediatric Dentistry, University of São Paulo, 
São Paulo, and  d Department of Social and Preventive Dentistry, 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil 

  Aim:  Dental caries prevalence is still high among special groups 
in Brazil. It continues to be responsible for significant health, social 
and economic impacts and imposes the necessity to deliver a pro-
found education in cariology for dental students. The aim of this 
survey was to evaluate the undergraduate cariology education in 
Brazil.  Methodology:  The ORCA/ADEE cariology curriculum 
with 12 questions were translated to Portuguese and sent to 203 
dental schools in Brazil.  Results and Discussion:  A preliminary 
sample of 73 schools answered and returned the questionnaire. 
Most of the schools (63%) have a specific curriculum on cariology, 
which is taught mainly by three units: operative dentistry (35%), 
preventive dentistry (34%) and pediatric dentistry (22%). Cariol-
ogy was reported to be taught during the second (61%), third 
(63%) and fourth (50%) year of undergraduate course, being the 
second year when students mainly start with pre-clinical activities 
and the third when they start with clinical procedures in patients. 
Most of schools include the topic dental erosion (66%) and enam-
el defects (75%) on cariology education. The majority of schools 
taught most main teaching topics, except minimal intervention, 
caries lesions sealing, treatment decision based on caries activity, 
restorative procedures and ART. The majority of the responding 
dental schools (93%) would support the development of an inter-
national curriculum on cariology.  Conclusion:  Preliminary results 
showed that, although most of assessed dental schools give an spe-
cial attention to aspects related to cariology curriculum, it is still 
necessary to assess the undergraduate teaching in the whole coun-
try prior to establish a national or international cariology curricu-
lum, as recognized by the ORCA/ADEE cariology curriculum 
group.
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  149 

 Effectiveness of an Oral Health Program for Mothers 

and Their Infants 

 P.B.V. Medeiros  a , S.A.M. Otero  a , E.M. Bronkhorst  b , J.E. Frencken  c , 
S.C. Leal  a,   *  

 sorayaodt   @   yahoo.com
 a Department of Pediatric Dentistry, University of Brasília, Brasília, 
Brazil;  b Department of Preventive and Restorative Dentistry 
and  c Department of Global Oral Health, Radboud University 
Nijmegen Medical Centre, Nijmegen, The Netherlands 

  Aim:  To assess the effectiveness of an oral health program de-
veloped to prevent dental caries in very young children.  Methods:  
Between 2006 and 2009, 194 pregnant women were invited to par-
ticipate in a program aimed at providing them and their newborns 
with oral care at regular check-ups. 87 mothers returned with their 
babies (G1) while 107 did not come back after delivering (G2). In 
2011 all women were contacted, and 87 from G1 and 90 from G2 

responded positively. Mothers and children were dentally exam-
ined by two calibrated examiners (kappa of 0.76 and 0.91 for pri-
mary and permanent dentition, respectively). A questionnaire 
about socioeconomic status (SES) and education level (EL) was 
completed. T-tests were used for statistical analysis.  Results:  Sta-
tistically significant differences were observed in mothers’ mean 
age (G1 = 33.8 years; G2 = 35.6 years; p = 0.02), and mean DMFS 
score (G1 = 24.71; G2 = 32.58; p < 0.001), but not for SES (p = 0.76) 
and EL (p = 0.1). Children from G1 attended the program on aver-
age 2.8 times/year. 90.8% children from G1 and 18.8% from G2 
were free of cavitated dentine lesions. Children’s mean age and 
mean dmfs score from G1 and G2 were 50.4 and 53.1 months (p = 
0.07), and 0.25 and 4.12 (p < 0.001), respectively. A multivariate 
logistic regression showed an OR of 44.3 for children in G2 to have 
cavitated dentine lesion as opposed to those in G1.  Conclusions:  
The oral health program was effective in preventing cavitated den-
tine lesions for those children who attended the program at least 
once a year.

  The authors are grateful to University of Brasília for financially 
supporting the study.
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 Session 5
Clinical Studies 
  

nificantly lower than control group (p < 0.05). The association of 
NCCL with occlusal factors was not confirmed; however some gin-
gival characteristics seem to be associated with NCCL and need to 
be further evaluated.

  The study was funded by Fundação de Amparo à Pesquisa do 
Estado de Minas Gerais, Brazil (PPM V – 2011). 

  151 

 Predictive Modeling of Root Caries Incidence 

 A.V. Ritter  a,   * , J.S. Preisser  b , Y. Chung  b , J.D. Bader  a , W.M. Vollmer  c , 
D.A. Shugars  a , for the X-ACT Collaborative Research Group 

 rittera   @   dentistry.unc.edu
 a School of Dentistry and  b Gillings School of Global Public Health, 
University of North Carolina at Chapel Hill, Chapel Hill, N.C., and 
 c Kaiser Permanente Center for Health Research, Portland, Oreg., 
USA 

 X-ACT, a three-year randomized clinical trial, assessed the ef-
fectiveness of xylitol mints in reducing caries incidence in adults. 
This secondary analysis aimed to identify the set of risk indicators 
best able to predict root caries (RC) incidence in X-ACT control 
group participants. Utilizing all available data to improve model 
prediction performance, the analysis includes xylitol and control 
group participants with exposed root surfaces at baseline (n = 522, 
50.3 ± 12.4 years, 61.3% females, 54.2% white/Caucasian, 22.7% 
black/African-American). Trained and calibrated examiners com-
pleted caries exams at baseline and yearly using modified ICDAS 
II criteria. Three logistic regression models were evaluated for the 
ability to predict incident RC. Explanatory variables in model M1 
included treatment group, the number of follow-up years at risk 
(mean 2.59; range 0.84–3.11), and linear and quadratic terms both 
for the number of at-risk root surfaces and RC index at baseline. 
Additional variables in model M2 were gender, race, and age. Fur-
ther additional variables in model M3 were high blood pressure, 
brushing and flossing frequency, dry mouth, self-rated oral health, 
and whether visited dentist in last year. Sensitivities, specificities 
and area under ROC curve were calculated for control group par-
ticipants only. All analyses were performed in SAS. RC incidence 

 150 

 Association of Occlusal and Gingival Factors with 

Non-Carious Cervical Lesions: A Tooth-Paired 

Clinical Study 

 C.S. Magalhães  a,   * , A.G. Silva  a , A.C. Bueno  a , R.C. Ferreira  b , 
A.N. Moreira  a , T.P. Cornacchia  a  

 silamics   @   yahoo.com
Departments of  a Restorative Dentistry and  b Social and 
Preventive Dentistry, Universidade Federal de Minas Gerais,
Belo Horizonte, Brazil 

 The purpose of this clinical study was to evaluate the associa-
tion of non-carious cervical lesions (NCCL) with disocclusion 
type, presence of protrusive contact, non-functional occlusal cen-
tric contacts, occlusal tooth wear and with some gingival charac-
teristics. This study was approved by the local ethical committee 
(0027.0.203.000-11). The sample size was calculated (α = 5%, β = 
20%, odds ratio = 6.47) and 37 subjects were selected from a uni-
versity dental clinic, according the eligibility criteria. From each 
individual, a pair of premolars was selected, one with NCCL (case 
group) and another without NCCL (control group). A calibrated 
examiner (kappa  ≥  0.89) performed the clinical examination. The 
Tooth Wear Index [Smith BG, Knight JK: Br Dent J 1984;156:435–
438] was used to determine the cervical tooth loss. The subjects 
were instructed to perform the protrusive and lateral disocclusion 
movements to register the presence of contacts on premolars. The 
occlusal centric contacts were marked with articulating paper. The 
occlusal wear was evaluated according a five-point ordinal scale 
[Carlsson et al.: Acta Odontol Scand 1985;43:83–90]. The keratin-
ized mucosa height, attached gingival height and gingival thick-
ness were measured with a periodontal probe. The conditional 
odds ratio evaluated the association between NCCL and the cate-
gorical variables. Gingival variables were compared in control and 
case groups by Wilcoxon test (p  ≤  0.05). There was no significant 
difference between case and control groups according their pattern 
of disocclusion (OR = 1.57; CI = 0.62–3.99), protrusive contact 
(OR = 1.00; CI = 0.19–5.31), non-functional occlusal centric con-
tacts (OR = 0.85; CI = 0.30–2.42), occlusal wear (OR = 0.00; CI = 
0.00–0.00) and gingival thickness (OR = 2.01; CI = 0.77–5.23). The 
case group presented keratinized mucosa and attached gingiva sig-
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in the control group was 42.5%; area under the curve improved 
only slightly with increasing model complexity (areas: 0.77, 0.79, 
0.78); for a cutpoint probability of 0.425, sensitivity was 65.5 and 
specificity was 76.7 for model M2, based on 500 bootstrap samples. 
Inclusion of health variables did not improve the predictive per-
formance of a logistic regression model for three-year incident RC 
based on number of root surfaces at risk, RC index, gender, race 
and age.

  This work was supported by the following National Institute
of Dental and Craniofacial Research grants: U01DE018038, 
U01DE018047, U01DE018048, U01DE018049, and U01DE018050. 
These are, respectively, the ‘Xylitol Adult Caries Trial (X-ACT) 
Study Chair’, ‘Xylitol Adult Caries Trial (X-ACT) Data Coordinat-
ing Center’, ‘Xylitol Adult Caries Trial (X-ACT) UNC Clinical 
Center’, ‘Xylitol Adult Caries Trial (X-ACT) UAB Clinical Center’, 
and the ‘Xylitol Adult Caries Trial (X-ACT) UTHSC San Antonio 
Clinical Center’. 

  152 

 Evaluation of Chair-Side Saliva and Caries Risk Tests: 

In vivo Study 

 P. Mitropoulos  a,   * , C. Rahiotis  a , V. Margaritis  b , A. Kakaboura  a  

 pgmitrop   @   dent.uoa.gr
Departments of  a Operative Dentistry and  b Preventive and 
Community Dentistry, Faculty of Dentistry, University of Athens, 
Athens, Greece 

  Aim:  The comparative evaluation of various chair-side saliva 
and caries risk tests according to current tooth caries status in adult 
patients.  Study Design:  Teeth in 87 adult patients were examined 
for carious lesions according to ICDAS II criteria in order to cal-
culate DMFT and DMFS indexes at D1 and D3 threshold (D 1 MFT, 
D 3 MFT, D 1 MFS, D 3 MFS) and the number of possible active le-
sions according to the Lesion Activity Assessment criteria. For 
each patient, the following saliva parameters were calculated by 
means of chair-side tests: (1) stimulated and non-stimulated saliva 
flow rate, (2) saliva consistency, (3) resting saliva pH, (4) stimu-
lated saliva buffer capacity, (5) lactic acid production, (6)  S. mutans  
and lactobacilli count. Parameters 1–4 were assessed by the Saliva 
Check Buffer Kit (GC Europe), 5 and 6 by the Clinpro Cario L-Pop 
(3M, ESPE) and CRT Bacteria (Ivoclar Vivadent) tests, respective-
ly. The statistical analysis performed was Student’s t test (α = 0.05) 
and Mann-Whitney U test (α = 0.05), respectively. The non-nor-
mal resting saliva pH was related with a high value in D 1 MFT index 
[17.89 (7.84) vs. 16.26 (5.67), p = 0.007]. The high number of  S. 
mutans  and  Lactobacilli  count was related with a high number of 
possible active caries lesions [6.50 (8.86) vs. 3.42 (4.79), p = 0.012 
and 7.27 (9.66) vs. 3.03 (2.68), p = 0.009, respectively]. The exam-
ination of microbial count by means of CRT bacteria can be prov-
en as helpful in the assessment of caries active patients. Among the 
other parameters examined, only non-normal resting pH is associ-
ated with increased DMFT value in D1 threshold, but not with the 
number of active lesions. None of the commercially available sa-
liva tests evaluated can accurately indicate the tooth carious status. 

 153 

 Remineralization Potential of Herbal Medicaments 

and Assessment by a Recent Caries Detection Device 

 G. Bilgin  a,   * , F. Yanikoglu  a , D. Tagtekin  a , G.K. Stookey  b ,
B.R. Schemehorn  b , O. Hayran  c  

 fyanikoglu   @   marmara.edu.tr
 a Department of Restorative Dentistry, Marmara University, 
Istanbul, Turkey;  b Therametric Technologies, Inc., Noblesville, 
Ind., USA;  c Department of Health Science, Yeditepe University, 
Istanbul, Turkey 

 The aim of this study was to evaluate the effectiveness of herb-
al medicaments; ginger and rosemary on remineralization of white 
spot enamel lesion and assessment by a recent detection device, 
FluoreCam. This in situ investigation was a single-site, random-
ized, four-way crossover study involving a total of 10 healthy par-
ticipants with 3-week test periods and between these periods there 
were 1-week washout periods. Demineralized human enamel 
specimens were measured for baseline surface microhardness and 
light fluorescence with FluoreCam. 3 specimens were fixed with 
light curing temporary filling material (Clip, Voco) on each of the 
removable intra-oral appliances that were specially designed for 
participants. 30 specimens in each of four groups were used in this 
in situ study with the following treatments applied three times dai-
ly after brushing their teeth with sodium fluoride (NaF) toothpaste 
(Ipana): (1) ginger-honey-chocolate, (2) rosemary-ginger-honey-
chocolate, (3) no treatment material only NaF toothpaste, control 
group, (4) hydroxyapatite and fluoride agent (Voco, Remin Pro). 
Each test period lasted 21 days. The post-treatment data were ob-
tained by measurements of surface microhardness and Fluore-
Cam. Statistical analyses of the data included ANOVA test with 
Student Newman-Keuls test. Significant differences between treat-
ments (Ipana 16.37 ± 4.47, rosemary-ginger-honey-chocolate 
19.60 ± 4.88, Remin Pro 21.39 ± 9.50, ginger-honey-chocolate 
23.73 ± 8.27) were observed by microhardness; compared to the 
positive control group (NaF toothpaste) significantly greater re-
mineralization was observed with the Remin Pro and ginger-hon-
ey-chocolate treatment groups (p  ≤  0.05). With fluorescence as-
sessments, although all treatments resulted in remineralization 
(rosemary-ginger-honey-chocolate ΔF 0.17 ± 1.10; ΔQ 5.88 ± 2.88, 
ginger-honey-chocolate ΔF 0.63 ± 0.90; ΔQ 7.76 ± 2.69, Ipana ΔF 
2.02 ± 1.12; ΔQ 14.06 ± 2.89, Remin Pro ΔF 3.26 ± 1.09; ΔQ 14.65 
± 2.79), no difference was found between the treatment groups. 
Remin Pro group was numerically more effective than the other 
groups (p > 0.05). In conclusion, enhanced remineralization was 
observed with several of the treatment systems including ginger-
honey-chocolate and Remin Pro the most. 
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 154 

 Changes of Environment in the Oral Cavity during 

the Early Phase of Orthodontic Treatment 

 H. Juric  a,   * , K. Sudarevic  b , D. Repic  c , D. Jokic  d , I. Medvedec  c , 
S. Pejda  c  

 juric   @   sfzg.hr
 a Department of Pediatric and Preventive Dentistry, School 
of Dental Medicine, University of Zagreb, Zagreb,  b Private 
practice, Zagreb,  c School of Medicine, University of Split, Split, 
and  d Department of Oral and Maxillofacial Surgery, University 
Hospital, Zagreb, Croatia 

 The aim of this study was to assess the influence of fixed orth-
odontic appliance on some caries risk factors in orthodontic pa-
tients during early phase of the orthodontic treatment. The re-
search was conducted on 22 patients (mean age = 25.1) who satis-
fied the inclusion criteria: healthy systemic and periodontal 
condition, avoidance of antibiotics and antiseptic mouthwashes in 
the past three months. All clinical measurements took place at T1 
(prior to fixed orthodontic appliance placement) and T2 (twelve 
weeks after placement of fixed orthodontic appliance) in the fol-
lowing order: (1) stimulated saliva flow (SS), (2) OHI-S index and 
(3) DMFT index. Polymerase chain reaction (PCR) was used to 
detect presence of  S. mutans  and  S. sobrinus . Results indicated sig-
nificant improvement in OHI-S index (p = 0.004) from T1 to T2. 
Tests of correlation demonstrated no significant correlation be-
tween DMFT and other variables. Therefore, we divided patients 
according DMFT into two groups, with low (DMFT <11.44) and 
high past caries experience (DMFT >11.44). Non-paired t test did 
not show significant difference in the SS between those two groups 
(p = 0.452 at T1, p = 0.888 at T2). Mann-Whitney test also did not 
show significant difference in OHI-S index between groups (p = 
0.173 at T1, p = 0.669 at T2). Using PCR method,  S. mutans  was 
detected in 2 patients at T1 in subjects with high past caries experi-
ence. At T2 two more patients from same group had  S. mutans , 
statistical significance was not found (p = 0.157).  S. sobrinus  was 
not detected at T1 and two patients from high past caries experi-
ence group were positive at T2. We can conclude that fixed ortho-
dontic appliances may induce detrimental changes in composition 
of cariogenic microorganisms (increase of  S. mutans  from T1 to 
T2 was 100%), even in the presence of enhanced oral hygiene
(Z = –2.08, p = 0.004). 
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 Caries Pattern in 5-Year-Old Children with 

Congenital Heart Defects in Western Norway 

 T.B. Sivertsen  a,   * , A. Halle  a , A.N. Åstrøm  a , G. Greve  b , M.S. Skeie  a  

 tine.sivertsen   @   ok.uib.no
Institutes of  a Clinical Dentistry and  b Clinical Medicine, University 
of Bergen, Bergen, Norway 

 Children with congenital heart defects (CHD) are reported to 
have an increased risk of developing oral diseases and their sys-
temic effects (e.g. infective endocarditis). The present study aimed 
to estimate the distribution, prevalence and severity of caries in a 

group of 5-year-olds in need of life-long follow-ups due to CHD. 
Caries was defined as severe when it had involved and penetrated 
the dentin. 107 children were invited to participate in this cross-
sectional clinical study of whom 72 responded. Caries registrations 
were done by two trained and calibrated dentists, using a detailed 
5-graded caries diagnostic system (enamel caries included). Radio-
graphic bitewings were taken in case of intramolar contact when 
possible. Inter- and intra-kappa values (weighted Cohen’s kap -
 pa) were 0.77 and 0.85, respectively. The distribution of caries
(d 1–5 mfs) in the group was heavily skewed, as 73% of all carious 
surfaces were found in 15% of the children. The prevalence of car-
ies (d 1–5 mfs) was 37.5%. The mean d 1–5 mfs in children with caries 
was 6.9 (SD 5.4). The teeth most frequently affected by caries were 
the second molars. The most common locations were the occlusal 
surfaces. Enamel caries (d 1–2 s) lesions exceeded dentin lesions
(d 3–5 s), showing a prevalence of 60% to 40%. A quarter of the chil-
dren experienced caries at dentin level (d 3–5 mfs). Nine children 
had 4 or more (up to 13) surfaces affected by dentin caries
(d 3–5 mfs). However, few surfaces were filled (n = 9) and few teeth 
extracted due to caries (n = 3). In conclusion, caries was found to 
be severe in 25% of children with CHD. Enamel caries lesions were 
more common than dentin lesions. Almost all dental lesions were 
untreated.

  We would like to thank the University of Bergen, Norway, for 
funding. 
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 Shade Improvement and Its Stability in

Post-Orthodontic White Spot Lesions Using 

Noninvasive and Micro-Invasive Strategies 

 N. Gugnani  * , I.K. Pandit, M. Gupta, A. Vishnoi, S. Gugnani 

 drgugnani   @   gmail.com
Department of Pedodontics and Preventive Dentistry, DAV (C) 
Dental College, Yamunanagar, India 

 The aim was to evaluate shade improvement and its stability in 
post-orthodontic WSLs when treated with different non-invasive 
(NIS) [ACP-CPP Toothpaste, Fluoride Varnish (FV), Fluoridated 
Dentifrice (FD)] and micro-invasive [Resin-Infiltration technique 
(RI)] strategies. 60 PO-WSLs on labial aspect of anterior teeth were 
randomly divided into four groups and treated with different 
agents. Standardized photographs were taken before, ‘immediate-
ly after’ and at each recall, scheduled every month for six months. 
L * a * b *  values were derived and ΔE was calculated for different 
time intervals. On using Mann-Whitney U test, RI exhibited sig-
nificantly better shade-improvement as compared to NIS, both 
immediately (mean ΔE, RI = 10.62, p = 0.002 and p < 0.001, p = 
0.009, when compared with ACP-CPP, FV and FD, respectively) 
and at all time intervals (6-month mean ΔE, RI = 25.83, p < 0.001, 
p = 0.028, p < 0.001 with ACP-CPP, FV, FD) while non-significant 
differences were seen among FV and ACP-CPP group for first 3 
months (p = 0.149, 3rd month) but later FV exhibited significant-
ly better results (p = 0.013, 6th month). Stability of shade change 
was evaluated by sequentially comparing differences in shade 
(comparing shade change from post-op to 1st month vs. shade 
change from post-op to 2nd month, then comparing change from 
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post-op to 2nd month vs. post-op to 3rd month and so on). Using 
Wilcoxon signed rank test, significant shade improvement was 
seen with RI till 2 months (p = 0.003) after which, shade stabilized 
with non-significant changes till 6 months (p = 0.374). Trend was 
same for RI and FV but at all time intervals ΔE for FV was lesser 
than RI group. ACP-CPP also exhibited significant shade im-
provement till 2 months (p = 0.008) but beyond that decrease in 
ΔE values was seen till the end of study (p = 0.695) while FD ex-
hibited non-significant differences in shade throughout study pe-
riod. Conclusively RI showed both better immediate results and 
better shade stability over the period of 6 months.

  The authors wish to thank DMG for providing the funding for 
the study. 
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 In vivo Comparison of Three Materials Used for 

Indirect Pulp Treatment in Primary Molars 

 M.A. Petrou  * , R.M. Santamaria, C.H. Splieth 

 petrou.marina   @   hotmail.com
Department of Preventive and Paediatric Dentistry, University of 
Greifswald, Greifswald, Germany 

 Indirect pulp treatment (IPT) has proved to be an effective 
method for managing deep caries lesions in asymptomatic prima-
ry teeth to preserve the pulp vitality. The aim of this randomized 
clinical study was to compare the clinical and microbiological out-
comes on the dentin-pulp complex of primary molars treated with 
two-step indirect pulp treatment (IPT) using three materials: Min-
eral Trioxide Agent (MTA), medical Portland cement (PC), and 
calcium hydroxide (CH). In 38 paediatric patients (6.5 ± 1.9), 38 
deep carious lesions without radiographic or clinical signs or 
symptoms of pulp degeneration were treated with IPT using three 
pulp capping materials (MTA = 11, PC = 13, CH = 14). Caries was 
removed completely from the cavity-lateral-walls and dentino-
enamel junction, while the necrotic dentin surrounding the pulp 
was left and then covered with one of the three materials. Carious 
dentin from the cavity floor was assessed clinically (color, humid-
ity, and consistency) and a tissue sample was collected for micro-
biological analysis  (Lactobacillus/Streptococcus mutans)  immedi-
ately after cavity excavation and 6 months after the IPT and cavity 
sealing. After 6 ± 0.9 months 28 teeth were re-assessed (MTA = 9, 
PC = 9, CH = 10). IPT had a high success rate [MTA: 88.9% (8), 
PC: 88.9% (8), CH: 90.0% (9), p = 0.99]. After IPT, carious dentin 
was significantly harder (p = 0.04), drier (p = 0.03) and darker
(p = 0.045) with lower bacterial counts which did not reach the 
level of statistical significance (p = 0.35 and p = 0.47, respectively). 
The findings of this study support the use of one-step IPT in deep 
carious lesions in primary molars to stimulate pulpal healing. Ar-
rest of dentinal caries lesions was observed irrespectively of the 
material used. These findings encourage the use of non-resorbing 
capping materials such as PC or MTA.

  The study was funded by the University of Greifswald, Ger-
many. 
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 Non-Dentists’ Ability to Detect Enamel and Dentinal 

Caries after Brief Training: A Pilot Study 

 V. Venkatesh  * , G.V.A. Douglas 

 g.v.a.douglas   @   leeds.ac.uk
Department of Dental Public Health, Leeds Dental Institute, 
Leeds, UK 

  Aim:  To investigate the reliability and accuracy of student den-
tal care professionals’ (DCPs) detection of caries from images us-
ing the International Caries Detection and Assessment System 
(ICDAS 0–6).  Method:  Fourteen participants had 1 hour face-to-
face training using projected images after 90 min of self-directed 
learning (ICDAS e-learning). Each independently scored 40 elec-
tronic images with decay at various levels.  Results:  The prevalence 
of caries at D1 (ICDAS 1–6) and D3 (ICDAS 4–6) thresholds in the 
40 images was 85% and 37.5% respectively. Participants showed 
excellent sensitivity (1) at D1, but poor specificity (0.33). At D3 
participants showed good sensitivity (0.87) and specificity (0.95). 
The level of agreement between participants was high at both 
thresholds (kappa = 0.98 at D1 and 0.92 at D3).  Discussion:  The 
sensitivity, specificity and reliability varied depending on the diag-
nostic threshold. When enamel caries was included, the specificity 
of the participants reduced, largely due to the increased number of 
false positives. Ability to discriminate between code 0 (sound) and 
code 3 (cavitated enamel caries) was poorest. This may partly be 
explained by the limitations of assessing a two-dimensional image 
and having no tactile information.  Conclusions:  This brief train-
ing resulted in high levels of sensitivity and specificity at D3 thresh-
old on electronic images, but not when enamel lesions were in-
cluded (D1 level). In this small sample, it was feasible however to 
use brief training to achieve high levels of reliability at both thresh-
olds. DCPs are not currently permitted to diagnose caries in the 
UK but these findings suggest further exploration of their role as 
epidemiological survey examiners may be warranted following 
further research into the levels of training required to achieve ac-
curacy in enamel caries detection in vivo.

  A very small amount was required to fund the DCPs participat-
ing for their time. This was provided from Prof. Douglas’s endow-
ment fund. 
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 Caries Incidence in Older Patients Receiving 

Atraumatic Restorative Treatment 

 C. daMata  a,   * , N. Woods  b , M. Cronin  c , D. O’Mahony  d , P.F. Allen  a  

 cristiane.mendoncadamata   @   umail.ucc.ie
 a Department of Restorative Dentistry, Dental School and 
Hospital,  b School of Policy Studies,  c School of Mathematical 
Sciences and  d School of Medicine, University College Cork,
Cork, Ireland 

  Background:  The ageing of the population together with a de-
crease in the prevalence of edentulism is changing the way dental 
treatment is provided to older age groups. The elderly present now 
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with a high caries prevalence, especially root caries. Little is known 
about the effect of a minimally invasive oral healthcare regime in 
the control of caries among senior citizens.  Objectives:  This study 
aimed to assess the caries incidence in a population of community-
dwelling older adults receiving a minimally invasive oral health-
care regime.  Methods:  In a randomised clinical trial, patients over 
65 years of age were recruited and randomly assigned to receive 
minimally invasive dental treatment (n = 99). In order to detect a 
difference of 10% in restoration survival between groups, regarded 
as clinically significant, with a 5% significance level and a power of 
80%, 129 restorations per group were necessary, allowing for a 30% 
dropout rate. The treatment protocol included standardised oral 
hygiene instructions, scaling and polishing and restoration of car-
ies lesions with either atraumatic restorative treatment (ART) or a 
conventional restorative technique. After 1 year, they were exam-
ined and the restorations were assessed using the ART criteria. 
 Results:  300 restorations were placed in 99 patients and after 1 
year, 90 patients (270 restorations) were examined. Among these, 
82% were caries-free. The root caries increment was 0.17 (SD: 0.48) 
and 0.09 (SD: 0.36) surface/year in the ART and conventional 
groups, respectively. The root+coronal caries increment in the 
ART and conventional groups were 0.26 and 0.27 surface/year, re-
spectively (SD 0.57 and 0.75). The great majority (79.2%) were 
primary caries lesions and only 1 secondary caries lesion devel-
oped around a restoration placed in the study.  Conclusion:  A min-
imally invasive oral healthcare regime may have a positive impact 
on older patients’ oral health, reducing the caries incidence in this 
age group.

  This study was funded by the Irish Health Research Board 
(grant number: HRAPOR/2010/154). 
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 Restorative Treatment Decision in Posterior Teeth:

A Systematic Review 

 J.J. Jardim * , B.B. Silva, S.L. Henz 

 jujobim   @   yahoo.com
Department of Social and Preventive Dentistry, Faculty of 
Dentistry, Federal University of Rio Grande do Sul, Porto Alegre, 
Brazil 

 The reduction on caries incidence and rate of progression lead 
to a shift in treatment philosophies towards a more conservative 
approach rather than restorative treatment. However, a wide dis-
parity of diagnoses and treatment plans still has been observed. 
The aim of the study was to review the literature about the stage 
chosen by the dentist to perform a restoration in permanent teeth. 
A search of the MEDLINE-PubMed, EMBASE and Cochrane Li-
brary was conducted from January 1980 to January 2012. The main 
search terms used were: decision-making, restorative treatment, 
dental caries lesion, occlusal surface and approximal surface. The 
eligible studies should include graduate dentists only. Three re-
viewers independently screened title and abstracts for eligible pa-
pers. After that, full-text papers were read and included in the data 
extraction process. The studies were analyzed according to their 
methodological quality. The review encompassed 14 studies. The 
quality of the studies was considered moderate. Most dentists 

would restore lesions confined to enamel and reaching dentine 
outer half irrespective the surface studied. On the occlusal surface, 
the percentage of dentists that would restore enamel lesion varied 
between 50 and 92%. In two studies, dark fissures would be re-
stored according to 21.8–51% of the dentists. Regarding dentine 
lesions, 50.2–99.4% of the dentists would indicate operative treat-
ment. In the approximal surface, the choice for operative treat-
ment of enamel lesions varied between 42 and 81%. In dentine 
lesions, 42–96.9% of the dentists would restore lesions in the outer 
1/3 of dentin and 52–99.7% would restore in the inner half of den-
tin. In conclusion, despite all the progress achieved in the under-
standing of the development and management of dental caries, 
dentists still recommend the restorative treatment in its early 
 stages. 
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 Long-Term Comparative Study on the Efficacy 

of One Self-Adhesive Composite in Dental 

Hypersensitivity 

 R. Pinna  a,   * , G. Campus  a , A. Bortone  a , G. Gallina  b , E. Milia  a  

 rpinna   @   uniss.it
 a Department of Surgery, Microsurgery and Medicine,
University of Sassari, Sassari, and  b Department of Dental 
Science, University of Palermo, Palermo, Italy 

 The aim was to investigate, in a comparative clinical trial, the 
12-week effectiveness of Vertise Flow TM  (VF), self-adhering resin 
composite as desensitizing agent. A total of 116 teeth from 46 pa-
tients suffering from DH were included in the study. VF was com-
pared to: (1) Universal Dentine Sealant (UDS), a desensitize seal-
ant, (2) Clearfil Protect Bond (CPB), a self-etching adhesive, and 
(3) Flor-Opal ®  Varnish (FOV), a fluoride varnish. The pain reduc-
tion was evaluated in hypersensitive teeth according to the visual 
analogue scale (VAS), using a split-mouth randomized clinical 
trial design: before the application of the resin materials (PRE-1), 
immediately after (POST-1) and 12 week controls (POST-2). Clin-
ical data was analyzed using one-way ANOVA. At PRE-1 FV mean 
was 3.75 ± 0.30 (95% CI 3.14–4.36), median = 4, no statistically 
significant differences between the groups were observed. At 
POST-1 VF mean was 0.85 ± 0.17 (95% CI 0.49–1.21), median = 1, 
and statistically significant differences (p = 0.02) were recorded 
among VF and the other materials. At POST-2 VF mean was 2.57 
± 0.21 (95% CI 2.13–3.01), median = 2, without statistical signifi-
cance. The teeth treated with VF had the highest decrease in VAS 
scores at POST-1 (77.33%), however the biggest increase in scores 
was recorded in this group after the 12 weeks of oral exposure, with 
effectiveness of the material reduced by the 31.46%. The 12 weeks 
of oral environmental fluids affected significantly the sealing effi-
ciency of VF in dental hypersensitivity probably due to water deg-
radation of the composite with weakness of the bond in dentin.  

 

D
ow

nl
oa

de
d 

by
: 

E
ur

.O
rg

.fo
r 

C
ar

ie
s 

R
es

ea
rc

h
16

1.
53

.1
26

.3
 -

 9
/2

0/
20

13
 1

1:
14

:0
4 

A
M



  Abstracts: 60th ORCA Congress  Caries Res 2013;47:433–531
DOI: 10.1159/000350670

500

 162 

 Caries Risk Assessment in Patients with

Gastro-Oesophageal Reflux Disease 

 L. Nemeth  a, b,   * , M. Groselj  a, b , K. Cankar  a , M. Hafner  b , J. Jan  a, b  

 lidija.nemeth   @   mf.uni-lj.si
 a Faculty of Medicine, University of Ljubljana, and  b University 
Medical Centre, Ljubljana, Slovenia 

 The purpose of present study was to investigate the effect of 
gastro-oesophageal reflux disease (GERD) on caries risk. A total of 
90 adult subjects were examined. The experimental study group 
represented 45 patients with GERD (mean age 46.0 ± 11.6), diag-
nosed by 24-hour pH monitoring test as the gold standard for the 
diagnosis of GERD. The experimental group was compared with 
the age and gender match group of 45 healthy control subjects 
(mean age 40.8 ± 13.5). Ethical approval and patients’ written con-
sent were obtained. Caries risk assessment was carried out by in-
vestigation of salivary risk factors: stimulated salivary flow rate, 
salivary pH and buffering capacity in subjects of both groups. Fur-
thermore the influence of GERD on growth of salivary  Streptococ-
cus mutans ,  Lactobacillus  and  Candida albicans  was investigated. 
Caries was assessed clinically according to ICDAS criteria. We ob-
served significantly lower salivary pH value (t test, 7.4 ± 0.7 vs. 7.7 
± 0.5, p = 0.017) and buffering capacity (t test, 2.6 ± 0.6 vs. 2.9 ± 
0.3, p = 0.006) and significantly higher stimulated salivary flow rate 
(t test, 3.3 ± 4.4 vs. 1.4 ± 0.6, p = 0.015) in GERD patients compared 
to healthy controls. Patients with GERD also showed higher CFU/
ml count of  Lactobacillus  (t test, 1.3 ± 1.1 vs. 0.6 ± 0.8, p = 0.001) 
and  Candida albicans  (t test, 0.4 ± 0.7 vs. 0.1 ± 0.3, p = 0.009). In 
contrast there was no significant difference in  Streptococcus mu-
tans  CFU/ml count between groups. Among patient with GERD 
number of long reflux episodes (> 5 min) correlated with  Lactoba-
cillus  CFU/ml (Pearson correlation, R = 0.325, p = 0.031),  Candida 
albicans  CFU/ml (Pearson correlation, R = 0.346, p = 0.021) and 
number of filled teeth (Pearson correlation, R = –0.295, p = 0.049). 
We concluded that GERD may influence caries risk. 
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 Consistency of Toothbrushing Habits:

A Pilot Video Analysis Study 

 T. Winterfeld  * , N. Schlueter, J. Klimek, C. Ganss 

 tobias.winterfeld   @   dentist.med.uni-giessen.de
Department of Conservative and Preventive Dentistry, Dental 
Clinic, Justus-Liebig University of Giessen, Giessen, Germany 

 Video analyses from single observations before and after inter-
ventions have been used e.g. for comparing the efficacy of brushing 
techniques. However, as little is known about the consistency of 
toothbrushing habits, it is not clear how reliable single observations 
are. Besides methodological aspects, consistency could be impor-
tant for oral hygiene instruction strategies as it might indicate the 
degree of rootedness of movement patterns. The descriptive pilot 
study aims to determine the consistency of toothbrushing habits
at consecutive observations. Habitual toothbrushing of 12 unin-
structed participants was filmed thrice at two-week intervals. Vid-

eos were analysed with INTERACT. Parameters of interest were 
‘brushing duration’, ‘brushing events’ (= movements between sex-
tants), and ‘brushing sequence’. Basically, intra-individual consis-
tency of brushing duration and events was described as maximum 
difference of three observations, which was additionally calculated 
as percentage of the mean of three observations. As a more exhaus-
tive approach, brushing sequences occurring throughout the 
brushing time were compared. Agreement was determined by 
GSEQ 5.1 [Quera et al.: Behav Res Methods 2007;   39:   39–49]; the 
parameter was ‘event based kappa’ (EBK). Mean (Min; Max) inter-
individual brushing duration was 136 s (61; 230). The intra-indi-
vidual maximum difference was 42 s (3; 109) which was 31% (4%; 
94%) of the brushing duration. Respective values for brushing 
events were 41 (19; 69), 16 (3; 34) and 39% (12%; 103%). Mean EBK 
was 0.44 (0.32; 0.63) with 0.32–0.35 for the least agreeing and 0.51–
0.63 for the best agreeing 25% of participants. Intra-individually, 
variability was lower than inter-individually. Some participants 
showed considerably varying habits, but at least 25% of the partici-
pants reproduced their brushing sequence consistently. The data 
provide a first basis for reliability estimations of single observations 
and open perspectives for instruction strategies. Intra-individually, 
variability of toothbrushing habits was lower than inter-individu-
ally; some participants showed considerable variations, but 25% of 
the participants reproduced their brushing sequence consistently.

  The study was funded by the German Society for Dental, Oral 
and Maxillofacial Surgery (DGZMK) and Justus-Liebig University 
of Giessen, Germany. 
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 Criteria for Replacing Dental Restorations in

the Discipline of Clinical Integrated FOUERJ,

Rio de Janeiro, Brazil 

 E. Carvalho  a,   * , P. Holanda  a , A.R. Olival  b , J.J. de Soet  c , S. Groisman  d  

 elianetoledo   @   msn.com
 a Department of Clinic Integrated, Estadual University of
Rio de Janeiro, and  b Department of Clinic, Federal University of 
Niteroi, Rio de Janeiro, Brazil;  c Academic Centre for Dentistry 
Amsterdam (ACTA), Amsterdam, The Netherlands;  d Department 
of Social and Preventive Dentistry, Federal University of
Rio de Janeiro, Rio de Janeiro, Brazil 

  Aim:  The repetitive cycle of restoration has been maintained for 
decades because the quality of restoration depends on subjective 
criteria adopted by each professional. Furthermore recurrent caries 
is the main reason for replacement of restorations in traditional 
restorative dentistry. The aim of this study was to evaluate the cri-
teria for replacement of dental restorations in a group of patients 
treated for 5, 10 and 20 years in the disciplines of Integrated Clinic, 
the School of Dentistry of FOUERJ, Rio de Janeiro.  Material and 

Methods:  44 patients (age 25–56) were longitudinally evaluated 
during 20 years. Initially 111 restorations were made in the early 
90s. 39 were made by amalgam, 68 by resin, 4 with other materials. 
Recurrent caries were diagnosed by X-rays and visual inspection. 
All teeth that needed restorations were included in this study; teeth 
that where extracted were excluded. After 5 years, 21 new restora-
tions were made; 91 restorations were replaced due to recurrent 
caries, 64 were composite resin. The average (total) restorations 
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was 2.07 ± 1.78 (SD) per patient. After 10 years, there was a reduc-
tion of 29% amalgam fillings and an increase of 75% resin and oth-
er materials. An average of 1.86 ± 1.80 restorations per patient was 
found. 78 (57%) restorations were made due to recurrent caries. 41 
restorations were not replaced. After 20 years there has been a re-
placement of 71 restorations (70 due to recurrent caries and 1 frac-
ture), 62 remained acceptable, 28 restorations were restored with 
amalgam, 29 photo polymerizable resins; 8 with cast metal restora-
tions and 4 teeth were extracted. An average of 2.8 ± 1.80 restora-
tions per patient were found. Recurrent caries were most often the 
reason for replacement of the fillings (p < 0.05, chi-square). Amal-
gam fillings were less frequently replaced than resin fillings (p < 
0.05, chi-square). The criteria of renewal of dental restorations were 
mainly secondary caries. Restorations made by photo polymeriz-
able resin showed more recurrent caries during their lifetime than 
amalgam. Since the initial treatment until the 20-year follow-up, 
there was a repetitive restoration cycle showing the need for a re-
orientation to replace disease focus to oral health promotion both 
in teachers and dental students in UERJ. 
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 Use of Conscious Sedation in the Management of 

Carious Lesions in Paediatric Dental Patients 

 C. Cucchi  a, b , G. Callejas  a, b , M. Muller-Bolla  a, b , L. Lupi-Pegurier  a, b,   *  

 laurence.lupi-pegurier   @   unice.fr
 a Nice Sophia Antipolis University, Odontologie URE01, and
 b Nice University Hospital, Pôle Odontologie, Nice, France 

  Objective:  In paediatric dentistry, anxiety or behavioural im-
pairments often challenge dental treatments. Sedation procedures 
can then be a helpful tool. The present study aimed to evaluate the 
success rate of dental procedures of a 50% nitrous oxide in oxygen 
premix for the management of dental caries and their complica-
tions on children scheduled for dental treatments under sedation 
in the Nice University hospital, in France.  Methods:  This one-year 
(2012) clinical study examined first-visit sedation performed in 
healthy children who were incompliant with dental treatment. 
They were aged between 2 and 16 years, ASA I or II, had no men-
tal or motor retardation. Parents gave their informed consent. The 
type of dental treatment performed was recorded. The session was 
considered successful if the planned dental treatment could be car-
ried out whereas it was considered as a failure otherwise. Logistic 
regression analysis, conducted using SPSS 18.0 for Windows, us-
ing a stepwise selection of independent variables. The dependent 
variable was the success of sedation.  Results:  Among our 60 pa-
tients, 53.3% were male. The average age was 6.0 ± 3.3 years and 
the mean sedation time was 23.5 ± 9.2 min. The overall success rate 
was 85.0%. Only minor side effects were reported (6.7%) and they 
were more frequent for females (Fisher exact test p = 0.041). In 
multivariate modelling, the association between gender and suc-
cess disappeared and side effects were shown to negatively affect 
the success rate (p = 0.042).  Conclusion:  Provided this technique 
is used by dentists skills in sedation, with the appropriate staff and 
equipment at their disposal, moderate sedation can be success-
fully used in the clinical management of paediatric dental patients 
and represents a reliable alternative to general anesthesia. 

 

 166 

 Caries Incidence and Progression in Young Adults: 

Baseline Clinical Data 

 J.C. Carvalho  a, c,   * , A.T. Guimarães  b , H.D. Mestrinho  c  

 joana.carvalho   @   uclouvain.be
 a Faculty of Medicine and Dentistry, Catholic University 
of Louvain, Louvain, Belgium;  b Postgraduate program in 
Sustainable Development, Federal University of Paraná, Curitiba, 
and  c Faculty of Health Sciences, University of Brasília, Brasília, 
Brazil 

 This is a prospective cohort study on oral health of young adults 
aged 18–30 years. The aims were: (1) to analyze caries incidence 
and progression at clinical as well as radiographic levels; (2) to 
identify predictors for caries incidence and progression in early 
adulthood. The subjects were 612 new patients seeking treatment 
at the University Hospital, Brussels, Belgium in 2010–2011. The 
participants answered a validated questionnaire about their socio-
demographics, oral health related behavior and attitudes, and pa-
tient-reported outcomes. Caries experience was summarized in 
DMFT/S scores (D ≥  1  = decayed active and inactive at non-cavitat-
ed and cavitated levels; D ≥  3  = decayed active and inactive at cavi-
tated dentine level; M = missing due to caries, F = filled, T = tooth, 
S = surface). Inter-examiner reliability of caries scores showed kap-
pa of 0.86. Belgian citizens represented 80% and non-west Euro-
pean 10% of the sample (55.7% female and 44.3% male). Patients 
were residents in the three regions of Belgium: Brussels (57.4%), 
Wallonia (22.3%) and Flanders (20.3%). Poor oral health was per-
ceived by 13.0% of patients. About half of the sample had experi-
enced pain or discomfort due to caries whereas periodontal condi-
tions were mentioned in 15.5% of cases only. A limited number of 
patients were diagnosed as caries-free at D ≥  3 MFS level (13%). Dif-
ference between means D ≥  1 MFT 7.05 (± 2.94) and D ≥  3 MFT 5.51
(± 4.75) was significant (t test, p < 0.0001). The same trend was 
observed at surface level, 13.58 (± 14.14) and 11.43 (± 12.85), re-
spectively (p < 0.0001). Occlusal surfaces had significant higher 
D ≥  1 MFS mean scores of 5.19 (± 3.97) compared to approximal 
surfaces of posterior teeth with a mean of 4.00 (± 5.25) (p < 0.0001). 
In conclusion, our baseline data indicate that the oral health of in-
dividuals deteriorates considerably in early adulthood, i.e. between 
the age of 18 and 30 years. 
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 Caries Incidence and Progression in Young Adults: 

Baseline Radiographic Data 

 H.D. Mestrinho  a,   * , A.T. Guimarães  b , J.C. Carvalho  a, c  

 hdmestrinho   @   uol.com.br
 a Faculty of Health Sciences, University of Brasília, Brasília, and 
 b Postgraduate Program in Sustainable Development, Federal 
University of Paraná, Curitiba, Brazil;  c Faculty of Medicine and 
Dentistry, Catholic University of Louvain, Louvain, Belgium 

 The oral health status of populations changes from adolescence 
to early adulthood with a considerable reduction of the percentage 
of caries-free individuals. Studies examining caries incidence and 
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progression in young adults might contribute to a better under-
standing of this phenomenon and support treatment decisions in 
daily practice. For this purpose, we recruited 612 18–30-year-old 
new patients seeking treatment at the University Hospital in 2010–
2011 in Brussels, Belgium. The patients answered a validated ques-
tionnaire about their socio-demographics, oral health-related be-
havior and attitudes, as well as patient-reported outcomes. Peri-
odontal status of selected teeth and caries experience were assessed 
at the clinical examination. Standardized bitewing radiographs 
were taken from all new patients. The approximal surfaces were 
classified according to the scoring system: 0 = no visible radiolu-
cency, 1 = radiolucency in the outer half of the enamel, 2 = radio-
lucency in the inner half of the enamel up to the enamel-dentin 
border, 3 = radiolucency with a broken enamel-dentin border but 
no obvious progression in the dentin, 4 = radiolucency in the out-
er half of dentin, 5 = radiolucency in the inner half of the dentin 
[Mèjare et al.: Caries Res 2004;   38:   130–141]. For occlusal surfaces 
scores 0, 3, 4 and 5 were applied. Restored surfaces were also re-
corded. Intra-examiner reliability of caries scores showed kappa of 
0.91. Half of the patients were university students or students in 
other higher education. Brushing more than once a day and inter-
dental cleaning were reported by 60 and 23% of the patients, re-
spectively. The number of patients diagnosed as caries-free at score 
3 or higher was limited to 19%. The total mean D ≥  1 MFS was 9.34 
(± 9.15) with decayed component of 3.46 (± 4.88). The contribu-
tion of approximal and occlusal surfaces were significantly differ-
ent, 4.99 (± 5.91) and 4.34 (± 3.87), respectively (t test, p < 0.0001). 
The fact that caries lesions represented one third of mean caries 
experience of the studied population supports the view that dental 
disease is still a problem in early adulthood. 
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 Approximal ART Restorations Using a Flowable 

Glass-Ionomer Cement as Liner 

 D. Hesse  a,   * , C.C. Bonifácio  b , C.A.B. Guglielmi  a , M. Bönecker  a ,
E. van Amerongen  b , D.P. Raggio  a  

 dhesse   @   hotmail.com
 a Faculdade de Odontologia USP, São Paulo, Brazil;
 b Academic Centre for Dentistry Amsterdam (ACTA),
Amsterdam,  The Netherlands 

  Aim:  Good survival rates for single-surface ART restorations 
have been reported while multi-surface ART restorations have not 
shown similar results. The high-viscosity consistency of the glass 
ionomer cement (GIC) may lead to its incorrect adaptation into 
the cavity and thus to restoration failure. The aim of this study was 
to evaluate the survival rate of approximal ART restorations using 
a flowable layer of GIC as liner [Bonifácio et al.: J Dent Child (Chic) 
2010;   7:   12–16], comparing to conventional ART.  Methods:  A total 
of 207 primary molars with approximal caries lesions were select-
ed in 6–7-year-old children in Barueri city, Brazil. The patients 
were randomly allocated to two groups, both restored with Fuji IX 
(GC Corp): G1 – conventional restoration and G2 – two layers 
technique. After caries removal with hand instruments, G1 was 
restored with conventional consistency and G2 was restored using 
two layers GIC technique (first layer with flowable consistency – 

powder/liquid ratio 1:   2 and second layer mixed conventionally). 
All restorations were evaluated after 1, 6, 12, 18 and 30 months ac-
cording to Roeleveld et al. [Eur Arch Paediatr Dent 2006;   7:   85–91] 
criteria. Restoration survival was evaluated using Kaplan-Meier 
survival and logistic regression test was used for testing association 
with clinical factors (α = 5).  Results:  There was difference in suc-
cess rate between techniques after 30 months, with better perfor-
mance of two layers technique (OR = 2.29, IC = 1.14–4.60, p = 
0.020). The overall survival rate of restorations was 60% and the 
survival rate per group was G1 = 67% and G2 = 59%. No studied 
factors had an influence in the survival of restorations. The appli-
cation of a flowable GIC layer in approximal cavities before the 
insertion of a regular GIC layer improved survival of approximal 
ART restoration.

  This study was supported by Conselho Nacional de Desen-
volvimento Científico e Tecnológico (CNPq) #472882/2010-4 and 
CAPES. 
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 Clinical Trial of an Antimicrobial Pit and Fissure 

Sealant 

 B.T. Amaechi  a , L.O. Okoye  b,   * , A.N. Hamood  c , P. Tran  c , T. Mosley  d , 
T. Gray  c , T.W. Reid  c  

 linda.okoye   @   unn.edu.ng
 a University of Texas Health Science Center, San Antonio, Tex.,
USA;  b University of Nigeria, Enugu, Nigeria;  c Texas Tech 
University Health Sciences Center, Lubbock, Tex., and
 d Selenium Ltd., Austin, Tex., USA 

  Aim:  The aim of this study was to evaluate pits/fissure sealant 
containing an organo-selenium for clinical retention, plaque and 
caries formation.  Methods:  120 subjects, age 7–20 years, at either 
moderate or high caries risk status, received SeLECT Defense seal-
ant TM  (SD, a selenium-containing sealant) on either left or right 
side of the dentition and UltraSeal XT Plus TM  (UXT) on the cor-
responding tooth on the opposite side. Sealants were evaluated ev-
ery 3 months for 12 months for clinical retention, plaque and car-
ies formation around sealant. Lost sealants were re-applied but 
sealant was considered as failure in future analysis. Differences in 
evaluated factors between UXT and SD at each assessment period 
were analyzed statistically by McNemar’s test. Logistic regression 
was used to test any association between evaluated factors and oth-
er variables. Retention was significantly (p = 0.0004) higher in SD 
(96%) than UXT (81%) after 12 months. No significant difference 
in retention between the two sealants at 3, 6 or 9 months. SD ex-
hibited 100% prevention of plaque growth around sealant, while 
plaque growth was observed around 7 and 12% of UXT at 9th and 
12th months respectively. No caries formation was observed 
around either sealant.  Conclusion:  SeLECT Defense TM  sealant 
completely prevented plaque growth around sealant with better 
clinical retention than UltraSeal XT Plus, which offered only lim-
ited protection against plaque accumulation.

  Funding source/sponsor: Element 34 Technology, Lubbock, 
Tex., USA. 
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 170 

 Practice-Based Randomized Clinical Trial on the 

Efficacy of Proximal Caries Infiltration in High-Risk 

Individuals 

 H. Meyer-Lueckel  a,   * , S. Paris  b  

 hmeyer-lueckel   @   ukachen.de
 a Department of Operative Dentistry, Periodontology and 
Preventive Dentistry, RWTH Aachen University, Aachen, and 
 b Clinic for Operative Dentistry and Periodontology, School of 
Dental Medicine, Christian-Albrechts-Universität zu Kiel, Kiel, 
Germany 

 Proximal caries infiltration arrests caries lesion progression 
when performed by dentists working in a university dental clinic. 
The aim of this randomized split-mouth placebo-controlled clini-
cal trial was to assess the efficacy of resin infiltration of proximal 
caries lesions being performed in private practice in combination 
with self-applied non-invasive measures compared with non-inva-
sive measures alone to inhibit lesion progression. In 39 young 
adults, 148 pairs of proximal caries lesions radiographically ex-
tending into inner half of enamel (E2) or outer third of dentin (D1) 
were randomly allocated to either one of two treatments. Test le-
sions were infiltrated (Icon; DMG). A placebo treatment was per-
formed in control lesions by five German private practitioners. All 
patients received instructions for non-cariogenic diet, flossing and 
fluoridation. The primary outcome was radiographic lesion pro-
gression (pairwise comparison) after 8–12 months for those indi-
viduals having six or more E2/D1 proximal lesions. After approx-
imately 10 months [mean (SD): 309 (56) days], 96 lesion pairs 
(65%) in 27 patients [age and DMFT at baseline: 23.7 (5.5) and 8.5 
(5.6), respectively] of three dentists could be re-evaluated radio-
graphically using standardized bitewing holders. No unwanted ef-
fects could be observed. Radiographic progression was recorded in 
3/96 test lesions (3%) and 23/96 control lesions (22%) (p < 0.001; 
McNemar test); 0/96 test and 9/96 control lesions progressed from 
one stage to a deeper one. Thus resin infiltration performed in pri-
vate practice was more efficacious in reducing lesion progression 
compared with self-applied non-invasive measures alone over a 
period of 10 months.

  The study was supported by DMG, Hamburg, the producer of 
the infiltration kit (Icon) which is hereby acknowledged. 

 

 171 

 Caries Management: Report from a Japanese Private 

Dental Clinic 

 S. Sugiyama  * , A. Hasumi, Y. Yabe 

 sdcss   @   pastel.ocn.ne.jp
Sugiyama Dental Clinic, Yachiyo City, and The Japan Health Care 
Dental Association, Japan 

 The aim of this retrospective study is to assess whether the ef-
fect of preventive treatments for youth (7–12 years old) is related 
to frequency of visits to a Japanese private dental clinic. The sub-
jects were selected from the patient database of Sugiyama Dental 

Clinic (SDC) on September 30, 2012 (n = 13,251), based on two 
criteria; the preventive treatment of 11–13-year-olds recorded be-
tween October 2005 and September 2012 and a 5–6-year treatment 
period. SDC is a private general dental office in Yachiyo City, a 
suburban area about an hour from central Tokyo. Water is not 
fluoridated, and the average 12-year-old DMFT is 0.8 (Yachiyo 
2012). 97 subjects were selected, 60 boys and 37 girls, average age 
6.8 (SD 0.70) years with DMFT 0.1 (SD 0.33) at the first visit. The 
average treatment period was 5.1 (SD 0.22) years and the average 
number of visits 9.5 (SD 4.79). The subjects were grouped into two 
groups; subjects in group A visited our clinic at least 10 times for 
preventive treatment, and those in group B fewer than 10 times. In 
group A (n = 50), average increase of fillings were 0.3 surfaces, the 
proportion of people with at least one new filling was 24%, while 
in group B (n = 47) 1.2 surfaces and 51% (p = 0.007). In group A, 
56% of fillings resulted from molar-incisor hypomineralisation 
and other anatomical malformations which obstruct plaque con-
trol, while in group B 8%. These results show that consistent caries 
management (more than 10 maintenance visits in 5-year period 
from 7–12 years old) leads to reduction of additional fillings on 
tooth surfaces, which in turn results in a higher rate of fillings due 
to other factors than caries.

  This study was supported by The Japan Health Care Dental As-
sociation. 

 

 172 

 The Results of Caries Infiltration in Pediatric 

Patients: A Case Series 

 E. Maslak  * , N. Kuyumdzhidy, V. Naumova, N. Dobrenkova, 
A. Rodionova, E. Gomenyuk 

 eemaslak   @   yandex.ru
Department of Pediatric Dentistry, Volgograd State Medical 
University, Volgograd, Russia 

  Background:  Treatment of incipient carious lesions has tradi-
tionally needed several dental appointments for remineralization 
but new micro-invasive caries infiltration technology offers a one-
appointment plan.  Aim:  To study the results of infiltration tech-
nology for incipient caries treatment in pediatric patients.  Meth-

ods:  The study, approved by the regional ethics committee, was 
conducted in Volgograd Pediatric Dental Clinic No. 2 in 2010–
2012. 46 children aged 8–17 years were involved in the investiga-
tion, the informed consents from parents of 8–14-year-old chil-
dren and from 15–17-year-olds were obtained. Caries infiltration 
technology was performed with ICON (DMG, Germany). Treat-
ment was applied in 326 permanent teeth (149 incisors, 83 canines, 
59 premolars, and 35 molars). Caries infiltration, according to the 
manufacturer’s instructions, was conducted in 354 incipient cari-
ous lesions (ICDAS score 1, 2; radiographic score E1, E2, D1). 286 
lesions were localized on vestibular surfaces, 68 lesions were on 
proximal surfaces. 263 (80.7%) teeth with 287 (81.1%) lesions in 
37 (80.4%) children were re-examined after the treatment. The 
mean follow-up period was 18.3 months (range 9–30 months). The 
results of caries infiltration were assessed according to the criterion 
‘presence or absence of caries progression’ (mean, 95% confidence 
interval, CI, were calculated) and by the patients’ satisfaction with 
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the treatment (5-point visual analogue scale, VAS).  Results:  Car-
ies progression was revealed in 4 (1.4%, CI 0.04–2.76) lesions, 283 
(98.6%, CI 97.24–99.96) lesions were without the signs of progres-
sion. The patients’ satisfaction with the treatment results, accord-
ing to VAS, was 4.7 (CI 4.5–4.9) points for one-appointment treat-
ment, 4.6 (CI 4.4–4.8) points for esthetic improvement, 4.4 (CI 
4.2–4.6) points for painless and convenient treatment.  Conclu-

sion:  Caries infiltration technology had high clinical effectiveness 
and was positively estimated by pediatric patients and their par-
ents.

  This work was supported by DMG. 

 
 173 

 Risk Factors of Early Childhood Caries 

 J. Veerkamp  * , J. Krikken, L. Kind 

 j.veerkamp   @   acta.nl
Academic Centre for Dentistry Amsterdam (ACTA), Amsterdam, 
The Netherlands 

  Aim:  Early childhood caries (ECC) is still a major dental health 
problem. It is known that ECC is caused by both social-behavior-
al and microbiological factors. With this cross-sectional cohort 
study, it can be shown that the known causal factors for ECC can-
not fully explain its prevalence. The aim is to show that siblings of 
children diagnosed with severe ECC have another caries status 
while having comparable social and behavioral factors.  Materials 

and Methods:  In three paediatric dental practices in the Nether-
lands parents (n = 104) of child patients with severe ECC were 
asked to fill in a questionnaire on risk factors for ECC in their 
family. Parent filled in details on caries level, bottle use, breast-
feeding at will, problems brushing, eating, and medication use of 
all of their children. To check the level of caries, 20% of the siblings 
were seen by a trained dental professional. The caries level of the 
patients was assessed based on the data of the dental care clinics. 
 Results:  Of all the families (n = 104), it was found that in 93% of 
the cases (n = 97), the siblings, both older and younger, had less 
caries than the patient. The additional check at 20 siblings showed 
that parents are well able to determine the caries level of their chil-
dren (Cohen’s kappa = 0.84). Of the 104 families in this study, 
comparable risk factors in sibling and patient were found in 45 
cases. In all these cases, a significantly different (lower) degree of 
caries was found (p < 0.05).  Conclusion:  The caries paradigm 
needs a different approach when studying ECC. Known risk fac-
tors for ECC do not fully explain the difference in caries preva-
lence in one family.

  Funding was provided by the paediatric postgraduate training 
program. 
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 Treatment of Deep Carious Second Deciduous 

Molars: A Prospective Randomized Clinical Trial 

 K. Lazaridi  * , J. Krikken, J.S.J. Veerkamp 

 k.lazaridi   @   acta.nl
Academic Centre for Dentistry Amsterdam (ACTA), Amsterdam, 
The Netherlands  

  Aim:  To compare the clinical and radiographic success of indi-
rect pulp treatment and MTA pulpotomy of second primary mo-
lars with deep carious lesions.  Materials and Methods:  The study 
concerns 230 teeth in 119 children (3–7 years old, mean = 4) re-
ferred for treatment in general anaesthesia. The study was ap-
proved by the Ethics Committee of the VU Medical Centre. Par-
ents signed an informed consent form. Radiographically, the le-
sion depth was between 1/2 and 3/4 of the dentin thickness and 
there were no clinical signs of pulpal inflammation. The teeth were 
randomly assigned to two groups. In the first group, teeth were 
restored with stainless steel crowns after minimal occlusal, mesial 
and distal preparation without any carious excavation (IPT). In the 
second, complete carious excavation resulting in pulp exposure 
was followed by MTA pulpotomy and placement of a stainless steel 
crown (MTA). The recall period was on average 25 months (0–39 
months). Two independent experienced paediatric dentists scored 
the radiographs in mutual agreement. Success was defined as the 
absence of radiographic abnormalities or clinical symptoms indi-
cating pulp inflammation.  Results:  Eventually, a clinical and ra-
diographic follow-up was possible for 80 patients, resulting in 39 
teeth treated with IPT and 41 with pulpotomy being available for 
statistical analysis. There was no statistical difference in the success 
rate between the IPT (74%) and the MTA (83%) group (χ 2 : p = 0.3). 
Preoperative pain reported by parents was found to have no influ-
ence in the success rate of the treatments (χ 2 : p = 0.7). Furthermore, 
the presence of hypomineralized deciduous molars did not affect 
the success rate of the teeth in either group (χ 2 : p = 0.3).  Conclu-

sion:  No differences between treatment pathways were found. Re-
sults support the principle of non-invasive restorative dentistry.

  Research was founded by the ACTA paediatric postgraduate 
training programme.
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 Session 6
Erosion 
  

  176 

 Quantitative Evaluation of Abrasion Thickness of 

Eroded Dentine by Sonic Toothbrush with or without 

Toothpaste 

 K. Kato  * , K. Tamura, Y. Soga 

 kazkato   @   dpc.aichi-gakuin.ac.jp
Department of Preventive Dentistry and Dental Public Health, 
School of Dentistry, Aichi-Gakuin University, Nagoya, Japan 

 This study was carried out to evaluate the eroded dentine-
abrading action of a sonic toothbrush by measuring abrasion 
thickness using an Electron Probe Micro-Analyzer (EPMA). Pol-
ished dentine slabs each with an exposed window (4 mm 2 ) made 
using nail varnish were immersed into (A) grapefruit juice (pH 
3.3), (B) wine vinegar (pH 2.7) or (C) 0.83  M  acetic acid for 60, 120 
or 180 min, respectively. The slabs were fixed and the tips of the 
bristles were placed on the eroded window perpendicular to the 
window floor, applying a pressure of 1 g per mm 2 . The slabs were 
then brushed for 1 min using a sonic toothbrush (480 Hz) with 
either slurry containing non-fluoridated toothpaste and water in a 
ratio of 1:   4 or water. The slabs were cleaned ultrasonically, dipped 
into acetone to remove the nail vanish and air-dried. Subsequent-
ly they were sputter-coated with platinum to examine using sec-
ondary-electron imaging. Then they were embedded in methacry-
late and cross-sectioned in the middle of the windows. Their sur-
faces were polished, coated with carbon and examined using 
back-scattered electron imaging (COMPO). The area of dentine 
wear within the window was measured in the COMPO image by 
image analyzing which calculated abrasion thickness. Analysis us-
ing ANOVA indicated that abrasion thicknesses were affected by 
acid solution and working time with a significant interaction be-
tween these factors. However, there was an insignificant affect by 
slurry. The depth of wear (μm, mean ± SD) after 60, 120 and 180 
min treatment were 21.1 ± 5.1, 38.2 ± 6.8 and 47.5 ± 8.1 in group 
A, 43.8 ± 10.7, 64.2 ± 12.8 and 73.9 ± 16.6 in group B, and 42.1 ± 
11.7, 60.0 ± 12.7 and 93.9 ± 21.0 in group C, respectively. The re-
sults suggested that the influence of toothpaste on eroded dentine 
wear was limited.

  This study was supported by KAKENHI (C) No. 24593178, Ja-
pan.

 175 

 Prevention of Dentin Erosion by Brushing with

Anti-Erosive Toothpastes 

 A. Wiegand  a,   * , T. Attin  a , A. Aykut-Yetkiner  a, b  

 annette.wiegand   @   zzm.uzh.ch
 a Department of Preventive Dentistry, Periodontology and 
Cariology, University of Zurich, Zurich, Switzerland;
 b Department of Pedodontics, Faculty of Dentistry, University of 
Ege, Izmir, Turkey 

 This in vitro study aimed to investigate the preventive effect of 
brushing with so-called anti-erosive toothpastes compared to a 
conventional fluoride toothpaste on dentin erosion. Bovine dentin 
specimens were eroded in an artificial mouth (6 days, 6 × 30 s/day, 
flow rate: 2 ml/min) using either citric acid (pH: 2.5) or hydrochlo-
ric acid/pepsin solution (pH: 1.6), simulating extrinsic or intrinsic 
erosive conditions, respectively. Between the erosive attacks, the 
specimens were rinsed with artificial saliva at 0.5 ml/min flow. 
Each day, 1 h before the first and 1 h after the last erosive attack, 
the specimens were brushed for 15 s in an automatic brushing ma-
chine at 2.5 N with a conventional fluoride toothpaste slurry (el-
mex [AmF]) or toothpaste slurries with anti-erosive formulations: 
Apacare (NaF/1% nHAP), Biorepair (ZnCO 3 -HAP), Chitodent 
(chitosan), elmex Erosionprotection (NaF/AmF/SnCl 2 /chitosan), 
mirasensitive hap (NaF/30% HAP), Sensodyne Proenamel (NaF/
KNO 3 ). Unbrushed specimens served as control. All subgroups 
contained 12 specimens. Dentin loss was measured profilometri-
cally and statistically analysed using two-way and one-way ANO-
VA followed by Scheffé’s post-hoc tests (p < 0.05). Dentin erosion 
of unbrushed specimens amounted to 5.1 ± 1.0 μm (extrinsic con-
ditions) or 12.9 ± 1.4 μm (intrinsic conditions). Under simulated 
extrinsic erosive conditions, all toothpastes significantly reduced 
dentin erosion by 24–67%. Biorepair was least effective, while all 
other toothpastes were not significantly different. Dentin erosion 
under simulated intrinsic conditions was significantly reduced by 
21–40% by all toothpastes except Biorepair. Toothpastes with anti-
erosive formulations reduced dentin erosion, especially under 
simulated extrinsic erosive conditions, but were not superior to a 
conventional fluoride toothpaste.
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  177 

 Effect of Er:YAG Laser Irradiation in the Erosion 

Control on Enamel: Analysis by Profilometry 

 R.S. Scatolin  a,   * , T.P. Lepri  a , A.K.A. França  b , L.C. Maia  b , 
M.C. Borsatto  c , R. Galo  d , S.A.M. Corona  a  

 re_scatolin   @   hotmail.com
 a Department of Restorative Dentistry, Dental School of Ribeirão 
Preto, University of São Paulo, Ribeirão Preto,  b Department of 
Pediatric Dentistry and Orthodontics, Dental School, Federal 
University of Rio de Janeiro, Rio de Janeiro,  c Department of 
Pediatric Clinics, Preventive and Community Dentistry and 
 d Department of Dental Materials and Prosthetic Dentistry, 
Dental School of Ribeirão Preto, University of São Paulo,
Ribeirão Preto, Brazil 

 This study aimed to evaluate in situ the effect of Er:YAG laser 
irradiation to control the progression of enamel erosive lesions. 
Bovine incisors were sectioned (5 × 3 × 2.5 mm), flattened and 
polished. A total of 56 enamel slabs (KHN = 330 ± 10%) had 1/4 
of the surface covered with resin composite (control area), and 
were submitted to initial erosive lesion formation with 1% citric 
acid (pH = 2.3), 5 min, 2×/day, for 2 days. The slabs were divided 
in two groups according to surface treatment: irradiated with 
Er:YAG laser and non-irradiated. After a 2-day lead-in period, 14 
volunteers used an intraoral palatal appliance containing two 
slabs, in 2 phases of 5 days each per group (irradiated and non-
irradiated). During the intraoral phase, in a crossed-over design, 
half of the volunteers immersed the appliance in citric acid (erosive 
challenge) while other half of the volunteers used deionized water 
(non-erosive challenge), both treatments for 5 min, 3×/day. Enam-
el wear was determined by an optical 3D profilometer after initial 
erosive lesion formation, after surface treatment and after intraoral 
phase. The wear assessment was verified by means of three read-
ings of each area and also the controlled area (untreated). ANOVA 
revealed a significant difference between groups (p < 0.05). Groups 
that used deionized water (non-eroded) during intraoral phase 
presented lower values of wear when compared with the groups 
that were eroded in intraoral phase, independent of being irradi-
ated (14.14 ± 4.13) or non-irradiated with Er:YAG laser (14.67 ± 
4.35). However, the group irradiated with Er:YAG laser followed 
by intraoral erosion (33.77 ± 14.84) did not differ from group non-
irradiated followed by intraoral erosion (36.5 ± 11.43). It can be 
concluded that Er:YAG laser irradiation did not reduce the pro-
gression of erosive lesions on enamel submitted to in situ erosion 
by citric acid.

  The authors would like to thank the State of São Paulo Research 
Foundation (FAPESP) for the scholarship awarded (Proc no. 
2011/23252-0).

  178 

 A Modified in vivo Experimental Model for 

Evaluating Fluoride Treatment against Initial 

Erosion Lesions 

 C. Hjortsjö * , G. Jonski, A. Young 

 carl.hjortsjo   @   odont.uio.no
Faculty of Dentistry, University of Oslo, Oslo, Norway 

 The aim of this study was to evaluate a modified version of an 
experimental in vivo model for initial dental erosion, by testing the 
protective effect of treating enamel with acidic fluoride solutions. 
The study was approved by the national committee for research 
ethics. Maxillary impressions of 8 test persons were used to make 
hard plastic guides with holes punched out on the labial surfaces 
of anteriors. Test areas on teeth were isolated with the guide and 
impression material, holes being repunched through the impres-
sion material (mucosal punch, Ø = 4 mm). Test areas with intact 
pellicle were exposed to 0.18% citric acid (5 ml, 6 ml/min). Acid 
was collected in coded test tubes (etch I) and the guide was re-
moved. Newly isolated, 2 h later the test areas were exposed to na-
tive fluoride solutions for 1 min: 4% SnF 2 , 8% SnF 2 , 0.2% HF, 0.5% 
NaF, 0.5% APF and H 2 O (negative control). Acid challenges were 
repeated using the same method under isolation after another 2 h 
(etch II) and 24 h (etch III). Test areas were rinsed for 5 s with wa-
ter after all etches/treatments. [Ca] in etches I–III was measured 
by atom absorption spectroscopy. %Ca reductions after 2 and 24 h 
were calculated for each tooth and results compared with control 
(Friedman/Tukey). Median %Ca reductions (2 h/24 h): 4% SnF 2  
71/24, 8% SnF 2  38/22, HF 85/78, NaF 58/49, APF 58/30 and control 
23/24. All test solutions exhibited a positive effect in reducing 
enamel dissolution, but compared to the control this effect was 
only significant for HF and 4% SnF 2  after 2 h and for HF after
24 h. The experimental model simulated in vivo conditions, and in 
this pilot study was able to discriminate between the short-term 
erosion-inhibiting effects of different acidic solutions.

  179 

 Influence of Frequency, Time Interval between Acid 

Exposures and Saliva on Enamel Erosion 

 N. Zwier  * , G.J. Truin, J. Ruben, E.M. Bronkhorst, 
M.C.D.N.J.M. Huysmans 

 n.zwier   @   dent.umcn.nl
Preventive and Restorative Dentistry, College of Dental Sciences, 
Radboud University Nijmegen Medical Centre, Nijmegen, 
The Netherlands 

 The aim of this in vitro study was to assess the influence of fre-
quency and the time intervals between acidic exposure (orange 
juice) on enamel erosion in vitro and to investigate if human saliva 
protects against enamel erosion. For 15 days, 209 enamel samples 
were exposed to different exposure regimes to orange juice. During 
an acid exposure the enamel samples were put in a container with 
200 ml orange juice for 4 min. Half of the enamel samples were 
stored in human stimulated saliva. The other half in water. Both 
were divided in groups with time intervals of 30, 60 and 120 min 
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and frequencies of exposure to orange juice varying between 2 and 
10 times during one day. During the night and weekends the 
enamel samples were stored in their own medium, saliva or water. 
Twice a day saliva was changed. The amount of enamel tissue loss 
was assessed with a non-contact profilometer. The interexaminer 
correlation was 0.988. Kruskal-Wallis test was used to analyze the 
data. Increasing frequency of exposures to orange juice led to in-
creasing enamel loss (p < 0.001) for both saliva and water. For fre-
quency 2 was 1.5 μm enamel loss found, this increased to 39.5 μm 
for frequency 10 (saliva group, time interval 30 min). The storage 
medium, water or saliva, showed no significant difference in 
enamel loss. There was no difference found for saliva pretreated 
enamel samples in tissue loss for different time intervals. Unex-
pectedly, in water stored enamel samples showed an increase in 
enamel tissue loss at time intervals 60 and 120 (for example, fre-
quency 2, 8.0 μm and 6.9 μm, respectively) compared to 30 min 
(3.9 μm) (p = 0.003). Further research into this phenomenon is 
recommended.

  180 

 Buffering, Undissociated Acid Concentration and 

Dissolution Rate of Enamel 

 R.P. Shellis  a, b,   * , M.E. Barbour  a , A. Lussi  b  

 peter.shellis   @   btinternet.com
 a School of Oral and Dental Sciences, University of Bristol, Bristol, 
UK;  b Department of Preventive, Restorative and Pediatric 
Dentistry, University of Bern, Bern, Switzerland 

 To obtain a quantitative description of the effects of buffering 
properties on erosive potential, the dissolution rate (V: μmol 
hydroxyapatite/s/m 2 ) of enamel in solutions of citric, malic and 
lactic acids, over a pH range (2.4–3.6) typical of soft drinks, was 
measured using a pH-stat system. Acid concentrations were ad-
justed to give buffer capacities (β) of 2–40 m M /pH for each pH. 
The corresponding undissociated acid concentrations ([HA]) and 
titratable acidities to pH 5.5 (TA 5.5 ) were calculated. V increased 
with β, TA 5.5  and [HA]. The response of V to β varied with acid 
type (lactic > malic  ≥  citric) and decreased with increasing pH. For 
example, at pH 2.4 V (lactic) increased from 73 ± 54 (SD) at β = 10 
to 366 ± 72 at β = 40, while at pH 3.6 the increase was from 29 ± 8 
to 87 ± 29: corresponding data for V (malic) were from 86 ± 6 to 
216 ± 15 (pH 2.4) and from 27 ± 4 to 36 ± 3 (pH 3.6). The response 
to TA 5.5  varied similarly with acid type but pH >2.8 had less effect 
than with β on the response in citric and malic acids, and no effect 
in lactic acid. The response of V to [HA] showed no systematic 
dependence on acid type but a small dependence on pH. It appears 
that [HA] is a major rate-controlling factor, probably because un-
dissociated acids are a diffusible source of H +  ions in maintaining 
near-surface dissolution within enamel. However, pH remains a 
factor independent of [HA]. TA 5.5  has a more direct relationship 
to [HA] than β and seems preferable as a practical measure of buff-
ering. The relationship between [HA] and TA 5.5  differs between 
mono- and poly-basic acids, so separate analysis of products ac-
cording to predominant acid type could improve multivariate 
models of erosive potential.

  This study was funded by the University of Bern.

  181 

 Evaluation of Enamel Erosion and Abrasion in situ 

 M.A. Ablal  a,   * , A.J. Preston  a , A. Milosevic  b , C. Foster  b , S.M. Higham  a  

 mabilal2003   @   yahoo.co.uk
 a Department of Health Services Research and School of 
Dentistry, University of Liverpool, and  b Liverpool University 
Dental Hospital, Liverpool, UK 

 Eroded enamel is highly susceptible to removal by intra-oral 
mechanical forces. This study investigated whether the tongue can 
abrade eroded enamel. Twelve upper removable appliances were 
constructed with four human enamel specimens, two placed ante-
riorly and two posteriorly. Both sides of each specimen were ex-
posed to the oral environment whilst retained in the appliance, 
with an oral cavity facing side and a palatal mucosa facing side. 
However, one surface facing the palate was subjected to erosion 
only while the other was eroded and allowed contact from the 
tongue. Each specimen thus acted as its own control. Appliances 
were worn from 9:   30 to 17:   00 h, Monday to Friday for 22 days. 
Erosion was created by 5 min exposure to 50 ml orange juice 3×/
daily. Enamel loss was measured using quantitative light-induced 
fluorescence (QLF) and non-contact light profilometry (NCLP). 
QLF showed greater reduction in mean fluorescence loss (%ΔF) 
from the two anterior specimens than from those placed posteri-
orly with mean values of 31.0% (± 6.1) and 30.2% (± 6.4), 35.0%
(± 5.7) and 37.9% (± 5.6) respectively. Similarly, NCLP results 
showed that anterior specimens had greater mean step height 
(MSH) on their tongue-facing than palatal-facing (control) sur-
faces. The MSH values ranged from 323.0 μm (± 144.5) and 305.8 
μm (± 94.3), 266.6 μm (± 148.1) and 223.3 μm (± 100.1), respec-
tively. All differences between anterior and posterior specimens 
and paired surfaces were statistically significant at (t test; p < 0.05). 
Tooth wear is a multi-factorial phenomenon and this study con-
firms the synergistic effect between erosion and abrasion. The 
greater enamel surface loss indicated that eroded enamel surfaces 
were readily abraded by the tongue.

  The study was funded by sponsorship from the Libyan Govern-
ment.

  182 

 Kinetics of Salivary pH Immediately after and 

following Chewing of Sour Gummy Candies 

 C.P. Turssi  * , P.R.R. Oliveira, F.L.B. Amaral, R.T. Basting, F.M.G. França 

 cecilia.turssi   @   gmail.com
São Leopoldo Mandic Institute and Dental Research Center, 
Campinas, Brazil 

 Sour candies have been gaining increased market share among 
children and teenagers. The erosive potential of such confectioner-
ies on teeth have been demonstrated in two laboratory studies [Da-
vies et al.: Br Dent J 2008;   204:E3; Wagoner et al.: J Am Dent Assoc 
2009;   140:   906–913]. However, to date, no investigations have eval-
uated the erosive potential of sour candies in vivo. This clinical 
trial was undertaken to monitor the kinetics of salivary pH imme-
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diately after and following chewing of sour gummy candies. After 
approval by the local ethics committee, 20 participants were en-
rolled and had their unstimulated and stimulated whole saliva as-
sessed for flow, pH and buffer capacity. Following a two-arm 
crossover layout, participants chewed two pieces of a sour and two 
pieces of an ordinary (as control) gummy candy for 20 s. Partici-
pants spitted saliva-candy mixture at 18 time points: immediately 
after chewing (t 0 ) and then after every each 15 s intervals up to
1 min, 30 s up to 4 min, 60 s up to 10 min and at 15 min. pH of 
such collected samples was measured with a calomel pH micro-
electrode in conjunction with a pH meter. Kinetics of salivary pH 
over time as a result of the sour candy consumption fitted an ex-
ponential association function (r 2  = 0.990). Three-way ANOVA 
for repeated measures demonstrated significant interaction be-
tween the candy version and time points (p < 0.001). Tukey’s test 
revealed that up to 120 s after the sour candy had been chewed, 
salivary pH remained lower (t 0 : 2.96; t 15 : 4.93; t 30 : 5.69; t 45 : 6.36; t 60 : 
6.61; t 90 : 6.86; t 120 : 6.84) than that observed when the ordinary ver-
sion had been chewed. Transitory low salivary pH immediately 
after and following chewing of sour gummy candies may represent 
a risk factor for dental erosion.

  183 

 Comparison of Erosion and Erosion/Abrasion 

Modified by High Fluoride Varnishes 

 F. Al-Saqobi  a,   * , H. Sar Sancakli  b , D. Bartlett  a , R. Austin  a , 
R. Moazzez  a  

 farah.al-saqabi   @   kcl.ac.uk
 a Prosthodontics, Kings College London Dental Institute, London, 
UK;  b Department of Restorative Dentistry, Istanbul University 
Faculty of Dentistry, Istanbul, Turkey 

  Aim:  The aim of the study was to compare the effect of fluoride 
varnishes on erosion and erosion/abrasion cycles in vitro.  Meth-

ods:  A flat area of enamel was taped to expose a window (1 × 3 
mm) on 80 polished human enamel samples. Different fluoride 
varnishes were applied to the surface (Bifluorid10 ®  45,200 ppm F; 
Duraphat ®  22,600 ppm F; Fluor Protector 1,000 ppm F) and com-
pared to a control without fluoride (Copal Ether Varnish) and de-
ionized water. Each sample was exposed to 9 cycles of erosion [1 
cycle; erosion (0.3% citric acid, pH 3.2, 5 min) + artificial saliva
(1 h, pH 7.0)] and erosion-abrasion [1 cycle; erosion + artificial 
saliva (1 h, pH 7.0) + abrasion (120 linear strokes with 300 g load-
ing)]. The enamel surface was evaluated using mean (SEM) micro-
hardness change (ΔKHN) with indents initially recorded adjacent 
to the taped area and then following cycling within the body of the 
lesion. Data were analysed using ANOVA and Tukey Kramer mul-
tiple comparisons.  Results:  For erosion, all products statistically 
significantly reduced microhardness change Duraphat ®  150 (6.1) 
ΔKHN p < 0.001, Bifluorid10 ®  122 (8.5) ΔKHN p < 0.001, Fluor 
Protector 138 (5.5) ΔKHN p < 0.001 and Copal varnish 158 (7.6) 
ΔKHN p < 0.01 in comparison to the deionized water control 196 
(9.4) ΔKHN. For erosion-abrasion, the Fluor protector 58 (10.5) 
ΔKHN p < 0.001 and Bifluorid10 ®  81 (8.6) ΔKHN p < 0.5 showed 
significantly reduced microhardness change in comparison to de-

ionized water 125 (8.5) ΔKHN. However, Duraphat ®  109 (10) 
ΔKHN p > 0.05 and Copal Ether 115 (13.7) ΔKHN p < 0.001 
showed no differences.  Conclusion:  High-concentrated fluoride 
varnishes reduced surface microhardness change for purely chem-
ical and also chemical/mechanical wear. This suggests that highly 
concentrated single-application fluoride varnishes penetrate sur-
face enamel and have a persistent effect which is resistant to me-
chanical processes.

  184 

 Erosion-Inhibiting Interaction of Stannous (Sn 2+ ) 

Ions with Human Enamel Tissue: A Pilot in vitro 

Study 

 S. Brandenberger  * , E. Rakhmatullina, A. Lussi 

 ekaterina.rakhmatullina   @   zmk.unibe.ch
Department of Preventive, Restorative and Pediatric Dentistry, 
University of Bern, Bern, Switzerland 

 Intrinsic and extrinsic acids demineralize human enamel in-
creasing its vulnerability to mechanical alteration which results in 
gradual tooth erosion. Reduction of teeth susceptibility towards 
acidic dissolution is one of the preventive strategies. Particularly, 
application of stannous compounds in dental products (elmex ®  
erosion protection) was proven to inhibit erosion progression. 
This research aimed at the investigation of stannous (Sn 2+ ) interac-
tion with the eroded enamel at different incubation times and ero-
sion degrees. Initial in vitro erosion of human enamel was induced 
by citric acid (pH = 3.6) applied either for 2 (total n = 30) or 4 (to-
tal n = 30) min. Afterwards, enamel specimens were treated with 
elmex ®  erosion protection mouthrinse either for 30 s (n = 20) or 
2 min (n = 20) followed by a second erosive challenge. Incubation 
in tap water instead of the mouthrinse was applied in the control 
groups (n = 20). The changes of parameters such as surface reflec-
tivity and morphology, calcium release were monitored and com-
pared between treatment groups using Mann-Whitney tests. En-
ergy-dispersive X-ray spectroscopy (EDX) was applied to quantify 
the uptake of stannous by the eroded enamel. Reduced loss of sur-
face reflectivity (23.6 ± 6.4% vs. 11.0 ± 4.1%) and significantly de-
creased Ca 2+  dissolution (12.1 ± 3.3 nmol/mm 2  vs. 16.76 ± 3.1, p < 
0.05) were measured in enamel incubated with elmex ®  erosion 
protection mouthrinse compared to the control groups, proving 
inhibition of the erosion by dental rinse. The inhibiting effect of 
the mouthrinse was independent from the incubation times (p > 
0.05) and correlated with the stannous uptake. EDX analysis con-
firmed equal amounts of incorporated stannous in the enamel in-
cubated for 30 s and 2 min in the mouthrinse (1.39 ± 0.54 wt% vs. 
0.33 ± 0.17 wt% in control). Therefore, fast stannous uptake was 
detected after only 30 s of incubation providing significant inhibi-
tion of enamel erosion.
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  185 

 Effects of Acidic Beverages on Human Teeth:

An in vitro Study 

 M. El Banna  a,   * , A.F.B. Oliveira  b , B. Wagner  c ,
R.A. Ccahuana-Vásquez  c , I.M.G. El Zayat  a , B.T. Amaechi  c,   *  

 salah_mai   @   yahoo.com
 a Department of Operative Dentistry, Misr International 
University, Cairo, Egypt;  b Federal University of Paraiba,
João Pessoa, Brazil;  c University of Texas Health Science Center
at San Antonio, San Antonio, Tex., USA 

 Families in the South Texas region of United States are often 
eager to know which of the commercially available beverages are 
safe to the teeth, since acidic beverages have the potential to cause 
erosion of tooth enamel. The aim of this study was to evaluate the 
pH, buffering capacity and erosive potential of a wide variety of 
beverages available in South Texas, USA. Forty-five beverages 
composed of fruit juices, soda, sparkling water, flavored water, tea, 
beer and spring water, were investigated. The initial pH, titratable 
acidity to raise pH to 7.0, and buffering capacity at the original pH 
value was measured for each drink. Five enamel blocks with pre-
measured surface microhardness were subjected to erosive chal-
lenge in each beverage, and the erosion was quantified as the per-
centage change in surface microhardness (%SMHC) and depth of 
substance loss (DSL). Data was analyzed statistically using ANO-
VA followed by Tukey post hoc test, unpaired t test and Pearson 
correlation (r). There was a statistically significant reduction (p < 
0.01) in SMH with all beverages except spring water. All drinks 
showed lower pH (pH range = 2.46–4.23) and higher titratable 
acidity (acidity range = 0.76–7.08 mmol/l NaOH) than spring wa-
ter (pH = 6.22; acidity = 0.004), and caused significantly higher 
DSL and higher %SMHC than spring water. There was a signifi-
cant correlation between initial pH and DSL (r = –0.591, p < 0.01) 
and initial pH and %SMHC (r = –0.721, p < 0.01). Neither titrat-
able acidity nor buffering capacity correlated significantly with 
%SMHC and DSL. In conclusion, the result of the present study 
showed that a wide variety of drinks considered as healthy to teeth 
have a low pH with a high erosive potential.

  186 

 Assessment of a Tin-, Fluoride- and Chitosan-

Containing Toothpaste on Early Enamel Erosion and 

Abrasion 

 T.S. Carvalho  * , M.L. Stämpfli, B. Beyeler, E. Rakhmatullina, A. Lussi 

 thiago.saads   @   zmk.unibe.ch
Department of Preventive, Restorative and Pediatric Dentistry, 
University of Bern, Bern, Switzerland 

 The aim of this study was to assess the effect of a tin-, fluoride- 
and chitosan-containing toothpaste (Sn-F-Chit-TP) on early 
enamel erosion and abrasion. A total of 90 lingual surfaces of hu-
man premolars were ground and polished, then divided into 3 
toothpaste groups (n = 30): placebo, sodium fluoride (NaF), Sn-F-
Chit-TP. Once a day, the samples were submitted to abrasion (in-
cubation in the toothpaste slurry for 2 min and brushed with 20 

toothbrush strokes) and later immersed in tap water (2 min in 10 
ml, 25   °   C, 70 U/min). Then, the samples were submitted to erosion 
(2 min in 30 ml 1% citric acid, pH = 3.6, 25   °   C, 70 U/min). Surface 
microhardness (SMH) was measured initially and after every abra-
sion and erosion treatment (10 g for 10 s). Also, enamel substance 
loss was measured with 200 g force indentations made before each 
abrasion and re-measured after. Brunner-Langer F1_LD_F1 and 
Wilcoxon Rank tests were used for analysis. Statistically significant 
loss of SMH was found between all groups throughout the study
(p < 0.001). When the total SMH loss was analyzed, the placebo 
group had a greater SMH loss (276.0 ± 37.7 KHN) than the NaF 
(223.9 ± 34.2 KHN) and Sn-F-Chit-TP (219.1 ± 32.2 KHN) (p < 
0.001), but the latter two did not differ (p = 0.610). In relation to 
substance loss, there was a difference between the groups (p < 
0.001). The Sn-F-Chit-TP group had a significantly less total sub-
stance loss (0.31 ± 0.11 μm) than placebo (1.03 ± 0.28 μm) and NaF 
(0.98 ± 0.22 μm) (p < 0.001), while the latter two lost similar 
amounts (p = 0.390). Both NaF and the tin-, fluoride- and chitosan-
containing toothpastes were able to significantly decrease enamel 
surface softening, but the application of the Sn-F-Chit-TP resulted 
in significantly less enamel loss compared to the NaF and placebo 
toothpastes. The tin-, fluoride- and chitosan-containing toothpaste 
decreased enamel softening and abrasive effect on enamel.

  The authors appreciate the support of the University of Bern 
and GABA International AG, Therwil, Switzerland.

  187 

 Risk Indicators for Dentine Erosion among

18-Year-Olds in Oslo, Norway 

 A. Mulic  a,   * , R. Skudutyte-Rysstad  a , A.B. Tveit  a , A.B. Skaare  b  

 annebtv   @   odont.uio.no
Departments of  a Cariology and Gerodontology and
 b Pediatric Dentistry and Behavioral Science, Faculty of Dentistry, 
University of Oslo, Oslo, Norway 

  Aim:  To investigate risk indicators associated with dentine ero-
sion among a group of 18-year-olds in Oslo, Norway.  Methods:  
Adolescents (n = 552), registered with at least one erosive lesion 
during dental examination in all Public Dental Health Service clin-
ics in 2008, were offered supplemental examination for dental ero-
sion by a calibrated clinician (A.M.). The distribution and severity 
grade of the lesions were registered on occlusal surfaces of the first 
and second molars in both jaws and the labial and palatal surfaces 
of the upper incisors and canines using a previously tested picto-
rial manual, Visual Erosion Dental Examination (VEDE). Concur-
rently with the clinical examination, each participant completed a 
self-administered questionnaire designed to assess potential risk 
indicators. Apart from background variables (gender, occupation, 
national background), the questionnaire included information on 
selected behavioural (dental hygiene habits, physical exercise) and 
dietary variables (consumption frequency of acidic drinks and 
foods), as well as medical history of the participants (medications, 
gastro-oesophageal reflux and vomiting). Association between 
dentine erosion and the possible risk indicators were assessed by 
logistic regression analysis.  Results:  Of 231 adolescents re-exam-
ined with dental erosion (response rate 42%), enamel lesions only 
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were registered in 63%, whereas 37% had at least one lesion extend-
ing into dentine. Of the 37 variables considered as potential risk 
indicators, 13 were significantly associated with dentine erosion in 
the bivariate analyses. However, regression analysis showed sig-
nificant association only between dentine exposure and being male 
(OR 1.8; CI 1.0–3.0), and of western origin (OR 2.4; CI 1.2–4.7). 
No significant associations between dentine erosion and behav-
ioural, dietary or medical history related variables were found. 
 Conclusions:  Background variables such as gender and national 
origin were identified as important risk indicators for dentine ex-
posure among 18-year-olds.

  188 

 In situ Analysis of the Effect of CO 2  Laser to Control 

Erosive Lesions on Enamel 

 T.P. Lepri  a,   * , R.S. Scatolin  a , A.K.A. França  b , L.C. Maia  b , C.P. Turssi  c , 
S.A.M. Corona  a  

 taisalepri   @   yahoo.com.br
 a Department of Restorative Dentistry, Dental School of Ribeirão 
Preto, University of São Paulo, Ribeirão Preto,  b Department of 
Pediatric Dentistry and Orthodontics, Dental School, Federal 
University of Rio de Janeiro, Rio de Janeiro, and  c Department 
of Restorative Dentistry, São Leopoldo Mandic Institute and 
Research Center, Campinas, Brazil 

 This in situ study evaluated the effect of CO 2  laser irradiation to 
control the progression of erosive lesions on enamel. Fifty-six bo-
vine incisors enamel slabs (KHN = 300 ± 10%) (5 × 3 × 2.5 mm) 
had 1/4 of the surface covered with resin composite (control area), 
and were cycled through an alternating erosive and remineralizing 
regimen. For that, specimens were immersed in citric acid (pH = 
2.3), 5 min, 2×/day, for 2 days. Specimens with pre-formed lesions 
were divided into two groups: CO 2  laser irradiated (λ = 10.6 μm;
0.5 W, ultrapulse) and non-irradiated. Fourteen volunteers (n = 14) 
were randomly given either irradiated or non-irradiated specimens 
in the first period (5 days) of this two-period crossover study and 
then crossed over to the other treatment. During the intraoral phas-
es, volunteers wore palatal devices containing the abovementioned 
slabs and immersed this appliance extraorally in citric acid (erosive 
challenge) or in deionized water (control), for 5 min, 3×/day. 
Enamel wear was determined by an optical 3D profilometer after 
initial erosive challenge, after surface treatment and after intraoral 
phase. The wear assessment was verified by means of three readings 
of each area and also the controlled area. Three-way ANOVA for 
repeated measures revealed that there was no significant interac-
tion between erosive challenge and CO 2  laser irradiation (p = 
0.419). Erosive challenge showed a significant effect (p = 0.001) 
with an increased tooth wear of enamel [36.01 (16.48)] when com-
pared to non-eroded [18.25 (9.05)], regardless of CO 2  laser irradia-
tion. The factors CO 2  laser irradiation and volunteer presented no 
significant effect (p = 0.513 and p = 0.544, respectively). We con-
cluded that CO 2  laser irradiation did not reduce in situ the progres-
sion of erosive lesions on enamel caused by citric acid.

  The authors would like to thank the State of São Paulo Research 
Foundation (FAPESP) for the scholarship awarded (Proc no. 
2010/19247-8).

  189 

 Evolution of the Enamel Erosion Process with 

Gaseous and Liquid Hydrochloric Acid 

 R.G. Palma-Dibb  * , J.R. Derceli, A. Dibb, J.J. Faraoni-Romano 

 rgpalma   @   usp.br
Department of Operative Dentistry, Ribeirão Preto School of 
Dentistry, Ribeirão Preto, Brazil 

 It is known that the disease gastroesophageal reflux may be as-
sociated with dental erosion, however, is unknown the effect of 
gaseous hydrochloric acid in erosive process of the dental enamel. 
We aimed to evaluate and quantify day by day the volume loss (VL) 
of enamel in erosive process caused by gaseous and liquid hydro-
chloric acid. Enamel slabs (4 × 4 × 2 mm) were cut from bovine 
incisors, ground flat and polished. The samples were isolated with 
composite resin except for half their outer surface (8 mm 2 ), and 
were randomly divided in 2 groups (n = 10) according to erosive 
challenge with hydrochloric acid (at pH 2.0): Liquid (L) – 0.03% 
HCl, 20 s, 6×/day for 5 days; Gaseous (G) – 15.84% HCl, 3 min, 8×/
day for 12 days. Between the erosive challenges the samples were 
stored in artificial saliva at 37   °   C. The volume loss was analyzed 
using laser scanning confocal microscope having as reference the 
surface protected with resin. Data were analyzed by one-way 
ANOVA (α = 5%). Group L showed significant and gradual in-
crease of VL until the third day (1.25 ± 0.20, 1.59 ± 0.25, 2.09 ± 0.27 
μm, respectively) and then stabilized. For group G, it was observed 
significant increase of VL on the 2nd day, leveling off until the 6th 
day (2.3 ± 0.52, 3.97 ± 1.74, 6.12 ± 2.19 μm, respectively). On the 
8th day (8.30 ± 2.17 μm) there was a new VL increase followed by 
a new stabilization until the 12th day (10.48 ± 2.74 μm). The VL of 
the group L (2.15 ± 0.76 μm) was lower compared to the G (6.34 ± 
2.39 μm); however the rate of loss in group G was 10 times less than 
in group L. We can concluded that the erosion by the liquid pro-
moted initially high volume loss, following stabilization of it. Nev-
ertheless, the gas presented oscillatory pattern with periods of ma-
jor and minor enamel volume loss and low rate of loss.

  This study was funded by FAPESP (2010/19531-8 and 
2011/12901-7).

  190 

 Prevalence and Severity of Dental Erosive Wear 

among a Group of Norwegian 16–18-Year-Olds 

 J.B. Søvik, A. Mulic, R. Skudutyte-Rysstad, A.B. Tveit 

 jennybso   @   odont.uio.no
Department of Cariology and Gerodontology, University of Oslo, 
Oslo, Norway 

 The aim was to investigate prevalence, distribution and sever-
ity of erosive wear in a group of 16–18-year-olds in Western Nor-
way. The study was conducted in 4 Public Dental Health Service 
(PDHS) clinics. All 16–18-year-olds, scheduled for recall examina-
tions in 2012 (n = 711), were invited to participate and 676 (95%) 
accepted. The participants were examined for dental erosive wear 
by six calibrated clinicians as part of their regular examination. 
Dental erosive wear was registered on a surface level using the Vi-
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sual Erosion Dental Examination scoring system (VEDE). Occlu-
sal surfaces of the first and second molars in both jaws and the 
labial and palatal surfaces of the upper incisors and canines were 
selected as index surfaces. The kappa values for intra-examiner 
agreement were (0.32–0.71) and for inter-examiner agreement 
(0.30–0.79) respectively, indicating fair to substantial agreement. 
Of the 676 individuals examined, 39% showed no signs of dental 
erosive wear, 46% had erosive wear in enamel only, whereas 15% 
had at least one lesion extending into dentine. The palatal surfaces 
of upper central incisors (35%) and occlusal surfaces of first lower 
molars (49%) were the most often affected. Cuppings on molars 
were registered in 38% of the individuals. Erosive wear extending 
into dentine was significantly more prevalent among males (19%) 
than females (11%) (p = 0.004). The prevalence of dental erosive 
wear among 16–18-year-olds in Western Norway was 61%. Gen-
der differences in dentine erosion prevalence were found.

  191 

 Quantifying Effectiveness of Fluoride to Reduce 

Erosion of Natural Surface and Polished Enamel in situ 

 S.B. Jones  a,   * , H.P. Chew  b , C.M. Zakian  c , R.P. Ellwood  c , M. Davies  a , 
N.X. West  a  

 s.b.jones   @   bristol.ac.uk
 a School of Oral and Dental Sciences, University of Bristol, Bristol, 
UK;  b Faculty of Dentistry, University of Malaya, Kuala Lumpur, 
Malaysia;  c School of Dentistry, University of Manchester, 
Manchester, UK 

 Partly for the purpose of measuring erosion, most in situ inves-
tigations use flat, polished enamel however this does not truly 
 reflect the enamel surface in vivo. The aim of this study was to de-
termine the protective effect of a high concentration of fluoride 
against initial erosion on both natural surface and polished enam-
el. Following ethical approval, 20 healthy individuals participated 
in this study. Each individual wore lower buccal appliances con-
taining a curved, natural surface specimen and a polished speci-
men. Lower human incisors were used due to the constraints of the 
measuring instrument necessitating a curved surface to be within 
300 μm height variation over a 2 × 1 mm scanning area. Individu-
als wore the appliances from 9.00 to 16.00 and were treated with 
slurry of Colgate Duraphat5000 dentifrice (5,000 ppm F) for 2 min 
twice a day for 5 days. Specimens were also exposed to an acid chal-
lenge by swishing a total of 250 ml orange juice around their mouth 
over a 10 min period at separate intervals, three times a day. Fol-
lowing each day, the surface of each specimen was scanned using 
a non-contact profilometer (Proscan2000, Scantron, UK) and the 
mean R a  determined. Paired t test between baseline and post treat-
ment was used to analyse the data where alpha = 0.05. Polished 
enamel specimens that were treated with fluoride showed a sig-
nificant change in surface roughness following 1 day of acid treat-
ment (30 min), which increased following each day of treatment 
(R a : 0.12–0.20, p < 0.04). By contrast, natural surface specimens 
that were treated with fluoride did not show a significant change 
in surface roughness from baseline until after the fifth day of treat-
ment (150 min acid; R a : 0.325, p < 0.01). Natural surface specimens 
treated with a high concentration of fluoride showed prolonged 

resistance to acid treatment compared to polished specimens treat-
ed with fluoride.

  This study was funded by Colgate-Palmolive.

  192 

 Influence of Different Enamel Depths on Initial 

Erosion Measurements 

 T.S. Carvalho, B. Megert, A. Lussi  *  

 adrian.lussi   @   zmk.unibe.ch
Department of Preventive, Restorative and Pediatric Dentistry, 
University of Bern, Bern, Switzerland 

 This study aimed at assessing the effect of initial erosion on 
enamel ground to different depths. 20 molars and 20 premolars 
were divided into two groups: control and erosion. The teeth were 
cut into lingual and buccal sides and both surfaces were ground to 
100 μm depth, and then polished. Initial surface microhardness 
(SMH) was measured on all teeth. Three consecutive erosive chal-
lenges (30 ml of 1% citric acid, pH = 3.6, 25   °   C, 1 min) were made 
on the erosion group, then SMH and amount of calcium released 
to the citric acid were measured. We ground the same teeth again 
to 200, 400 and 600 μm depths. At each depth, the samples on the 
erosion group were submitted to 3 erosive challenges and analyzed. 
There was no difference on initial SMH between both groups. Mul-
tivariate linear regression showed no significant difference between 
lingual and buccal surfaces for SMH loss (p = 0.801) or calcium 
release (p = 0.370). Considering the tooth as measuring unit, Brun-
ner-Langer ANOVA models showed that premolars had greater 
SMH loss than molars, after each erosive challenge (p < 0.05), but 
not significantly different with respect to enamel depth. Total SMH 
loss for premolars were 180.4 ± 23.6, 185.3 ± 21.0, 182.5 ± 24.0 and 
178.2 ± 19.2 KHN and molars: 177.4 ± 31.9, 171.9 ± 31.0, 157.3 ± 
35.5 KHN and 166.1 ± 26.5 for 100, 200, 400 and 600 μm depths, 
respectively. Enamel depth significantly influenced calcium release 
during all three erosive challenges, where greater depths had a ten-
dency for smaller calcium values. We conclude that premolars and 
molars have different SMH loss and calcium release, while deeper 
layers of enamel tend to release lower amounts of calcium. There-
fore, experiments should use the same type of teeth, and, depending 
on the methods used, they should be ground to the same depth.

  The authors appreciate the support of the University of Bern 
and GABA International AG, Therwil, Switzerland.
 

 193 

 Erosion/Abrasion-Preventing Potential of 

Toothpastes in Dentine and Impact of the 

Demineralised Organic Matrix 

 C. Ganss, C. Gressbach  * , J. Klimek, N. Schlueter 

 carolina.ganss   @   dentist.med.uni-giessen.de
Policlinic of Conservative and Preventive Dentistry, Justus-Liebig 
University, Giessen, Germany 

 Little is known about effects of toothpastes on dentine erosion, 
particularly considering the demineralised organic matrix poten-
tially influencing the effects of active ingredients as well as of abra-
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sion. The study sought to investigate whether experimental tooth-
pastes can reduce the erosive/abrasive tissue loss in presence or 
absence of demineralised collagen. Samples were exposed to ero-
sion/abrasion for 10 days. Between interventions samples were 
stored in mineral salt solution either without, or with collagenase 
(from  Clostridium histolyticum  type VII; 100 U/ml) for continuous 
digestion of the organic matrix. To produce a comparable order of 
tissue loss, erosion was performed 6 × 30 s/day with 0.5% citric acid 
in the latter, and 6 × 90 s/day with 1% citric acid in the former case. 
A NaF (1,400 ppm F – ) and an amine fluoride (AmF)/NaF/SnCl 2 /
chitosan (1,400 ppm F – ; 3,500 ppm Sn 2+ ) formulation were inves-
tigated; controls were a SnF 2  gel (970 ppm F – ; 3,000 ppm Sn 2+ ) and 
placebo. Samples were immersed in slurries (2 × 2 min/day), or 
additionally brushed for 15 s within slurry immersion (automated 
brushing machine, load 200 g). Tissue loss was determined profilo-
metrically (μm ± SD), ANOVA was used for statistical analysis. 
Tissue loss (without/with brushing) for placebo, NaF, AmF/NaF/
SnCl 2 /chitosan and SnF 2  gel resp. was 11.6 ± 3.1/12.2 ± 2.5, 12.7 ± 
3.1/10.7 ± 4.5, 8.7 ± 2.1 * /9.7 ± 2.1 *  and 8.8 ± 1.8 * /10.9 ± 1.8 with-
out, and 10.7 ± 3.2/11.9 ± 2.1, 8.2 ± 4.0/10.1 ± 4.1, 8.7 ± 2.9/9.1 ± 
1.8 * , and 8.4 ± 1.9/7.5 ± 1.5 *  with continuous digestion of the or-
ganic matrix ( *  indicates significance compared to the respective 
placebo groups). NaF revealed no significant effect; AmF/NaF/
SnCl 2 /chitosan reduced the tissue loss in the order of 20–25% ex-
cept when applied without brushing in the absence of the organic 
matrix. Brushing simulating clinically relevant habits had no im-
pact on tissue loss. Sn 2+ -containing formulations have potential to 
reduce progression of erosion/abrasion even in the absence of de-
mineralised collagen; seeking for more effective formulations is 
desirable.

  This study was funded by GABA International, Therwil, Swit-
zerland.

  194 

 Daily Action of Gaseous and Liquid Hydrochloric 

Acid on Enamel Erosion 

 J.R. Derceli  * , J.J. Faraoni-Romano, R.G. Palma-Dibb 

 julianaderceli   @   gmail.com
Department of Restorative Dentistry, School of Dentistry of 
Ribeirão Preto, University of São Paulo, Ribeirão Preto, Brazil 

 Gastroesophageal reflux disease causes dental erosion, howev-
er, is unknown the effect of gaseous hydrochloric acid in erosive 
process of the dental enamel. The objective was to evaluate and 
quantify day by day the enamel roughness in erosion process 
caused by hydrochloric acid gaseous and liquid. Bovine enamel 
slabs (4 × 4 × 2 mm) were cut, ground flat and polished. The spec-
imens were isolated with composite resin except for half their out-
er surface (8 mm 2 ), and were randomly divided into 2 groups (n = 
10) according to erosive challenge with hydrochloric acid (at pH 
2.0): liquid (L), 0.03% HCl, 20 s, 6×/day for 5 days; gaseous (G), 
15.84% HCl, 3 min, 8×/day for 12 days. Between the erosion chal-
lenges the specimens were stored in artificial saliva at 37   °   C. The 
roughness was analyzed using laser scanning confocal microscope 
having as reference the surface protected with resin. Data were 
analyzed by one-way ANOVA (α = 5%). For group L, it was ob-
served significant increase of roughness on 1st day of exposure 

(0.22 ± 1.11 μm) compared to the control area (0.046 ± 1.11 μm), 
which decreased in 2nd day (0.176 ± 1.11 μm) and stabilized, ob-
serving statistical similarity among days 3, 4 and 5 (0.161 ± 1.11, 
0.176 ± 1.11 and 0.171 ± 1.11 μm). For G it was observed significant 
roughness increase on the 2nd day (0.26 ± 1.77 μm), leveling off 
until the 6th day (0.25 ± 1.77 μm), on the 8th day (0.31 ± 1.77 μm) 
there is a new roughness increase followed by a new stabilization 
until the 12th day (0.32 ± 1.77 μm). Group L roughness (0.18 ±
7.07 μm) was lower compared to group G roughness (0.29 ±
7.4 μm). The erosion by the liquid promoted initially high rough-
ness, following stabilization it, the gas presented oscillatory pattern 
with periods of major and minor enamel roughness and promoted 
higher roughness surface.

  This study was funded by FAPESP (2010/19531-8 and 
2011/12901-7).

  195 

 Influence of Dentifrice Abrasivity and 

Remineralization Time on Enamel Toothbrushing 

Abrasion 

 A.T. Hara  * , S. Buedel, F. Lippert, G. Eckert, D.T. Zero 

 ahara   @   iupui.edu
Indiana University School of Dentistry, Indianapolis, Ind., USA 

 Remineralization of eroded dental surfaces has shown to de-
crease their susceptibility to toothbrushing abrasion. The influ-
ence of dentifrice abrasivity on this protection is not well known 
and was therefore studied. The following experimental factors 
were considered: dentifrice slurry abrasivity, at 3 levels (L – low: 
RDA 69, M – medium: RDA 147, and H – high: RDA 208); re-
mineralization time, at 4 levels (0, 30, 60 and 120 min); and dental 
substrate, at 2 levels (enamel and root dentin), generating 24 test-
ing groups. Experimental units consisted of slabs of bovine enam-
el and root dentin cut, embedded in acrylic resin and polished
(n = 8). They were submitted to a cycling protocol including de-
mineralization with 0.3% citric acid (pH 2.6) for 5 min, reminer-
alization at the test times (0, 30, 60 or 120 min) followed by brush-
ing with the tested slurries (L, M and H) in automated brushing 
machine for 15 s (45 strokes), 2×/day, for 5 days. Surface loss (SL, 
in micrometers) was determined by optical profilometry. Data was 
analyzed using mixed-model ANOVA and Fisher’s PLSD tests (al-
pha = 0.05). Remineralization protection was shown for some but 
not all groups and varied by time. On enamel, it was observed after 
30 min for M [SL: 6.5 (standard deviation: 0.7) vs. 8.3 (1.0) at
0 min] and H [8.8 (2.8) vs. 10.7 (1.3) at 0 min], and after 120 min 
for L [5.1 (0.8) vs. 7.2 (1.4) at 0 min]. For dentin, it was shown only 
for L after 30 min [6.3 (2.6) vs. 8.8 (1.3) at 0 min]. Root dentin had 
significantly higher SL than enamel for most of the study groups. 
Less abrasive dentifrice slurries were able to reduce the tooth-
brushing abrasive wear on both enamel and root dentin. This pro-
tection was enhanced by remineralization for all abrasive levels on 
enamel, but only for L on root dentin.

  This study was funded by the Oral Health Research Institute, 
Indiana University School of Dentistry.
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  196 

 Comparative Study regarding the Impact of Saliva 

on Dental Erosion Induced by Various Acidic 

Beverages 

 S. Stoleriu, G. Iovan, G. Pancu, A. Georgescu, S. Andrian  *  

 stoleriu_simona   @   yahoo.com
Department of Odontology and Periodontology, Faculty 
of Dental Medicine, Gr.T.Popa University of Medicine and 
Pharmacy, Iasi, Romania 

 The aims of this study were to investigate the surface topogra-
phy and to compare the calcium and phosphorus ions concentra-
tion of enamel, dentine and cement following the contact with five 
acidic drinks in the presence or absence of saliva. 25 caries-free 
extracted teeth were used in this study. All the teeth were longitu-
dinally sectioned in three slices. One slice had been stored in dis-
tilled water (control group). The second slice had been continu-
ously immersed for 12 h in one of the tested beverages: Red Bull, 
Lipton Green Tea, a commercial apple juice, a natural carbonated 
mineral water and lemon juice. The third slice had been subjected 
to 3 cycles of immersion in one of the tested beverages for 1 min, 
followed by storage in artificial saliva (AFNOR NF S90-701) for
4 h. The samples were analyzed using a scanning electron micro-
scope and an EDX detector. The specimens continuously stored in 
acidic beverages showed severe erosion of enamel and enlarged 
dentinal tubules. The specimens successively stored in acidic bev-
erages and saliva showed a slightly eroded surface of enamel and 
occasionally a film-like layer covering the apparently intact sur-
faces. The calcium and phosphorus ions concentration in enamel, 
dentine and cement significantly decreased following continuous 
storage in all the tested beverages (mean calcium ion concentration 
(wt%) in enamel (E)/dentine (D)/cement (C): 32.65/28.17/23.93 
control group, 30.13/16.45/11.07 apple juice, 30.39/22.84/11.48 
Lipton Green Tea, 29.58/24.01/21.46 natural carbonated mineral 
water, 18.67/15.06/9.22 lemon juice, 23.13/18.09/10.52 Red Bull; 
mean phosphorus ion concentration (wt%) in E/D/C: 12.87/10.80/
9.92 control group, 12.20/7.84/6.55 apple juice, 12.24/8.70/6.98 
Lipton Green Tea, 12.82/9.39/9.21 natural carbonated mineral wa-
ter, 9.90/7.45/6.28 lemon juice, 10.25/7.85/6.79 Red Bull). The de-
crease of mineral ions concentrations in enamel, dentine and ce-
ment was significantly lower when saliva had been used as a stor-
age medium between immersions in acidic beverages (p < 0.05, 
ANOVA and Bonferroni test). The calcium and phosphorus ions 
concentration in dentine and cement were significantly lower 
when compared to enamel (p < 0.05, Mann-Whitney test) regard-
less the presence or absence of saliva.

  197 

 Role of High Fluoride Varnishes Investigated by 3D 

Profilometry 

 H. Sar Sancakli  a,   * , D. Bartlett  b , R. Austin  b , F. Al-Saqobi  b , 
R. Moazzez  b  

 handesar   @   hotmail.com
 a Department of Restorative Dentistry, Istanbul University Faculty 
of Dentistry, Istanbul, Turkey;  b Prosthodontics, Kings College 
London Dental Institute, London, UK 

 The aim of the study was to investigate the potential of highly 
concentrated fluoride varnishes to reduce enamel loss after repeat-
ed cycles of citric acid erosion and erosion/abrasion in vitro. Eighty 
human enamel samples (5 × 3 × 2 mm) were used (n per group = 
16). A flat area of enamel was taped to expose a window (2 × 2 mm) 
to fluoride varnishes; Bifluorid10 ®  (45,200 ppm F), Duraphat ®  
(22,600 ppm F), Fluor Protector (1,000 ppm F), Copal Ether Var-
nish (0 ppm F) and deionized water. Following nine cycles of ero-
sion [1 cycle; erosion (0.3% citric acid, pH 3.2, 5 min) + artificial 
saliva (1 h, pH 7.0)] and erosion/abrasion [1 cycle; erosion + arti-
ficial saliva (1 h, pH 7.0) + abrasion (120 linear strokes with 300 g 
loading)]. The change in enamel surface was evaluated using 3D 
optical profilometry for mean (SD) normalised volume and im-
ages were analysed using surface analysis software (Mountains-
Map ®  Universal v6.2). Data were analysed using one-way analysis 
of variance (ANOVA) with Tukey-Kramer multiple comparisons 
post-test p < 0.05. Higher concentrations of fluoride significantly 
reduced erosion and erosion/abrasion measured by profilometry. 
Duraphat ®  and Bifluorid10 ®  showed statistically reduced nor-
malised volume (p < 0.001) (5.76 ± 1.0 μm 3 /μm 2  and 5.52 ± 1.2 
μm 3 /μm 2  respectively) during erosion versus deionized water (8.36 
± 1.3 μm 3 /μm 2 ) and in comparison to the other varnishes (p < 
0.001) (FluorProtector ®  7.62 ± 1.2 μm 3 /μm 2  and Copal Ether Var-
nish 8.35 ± 0.9 μm 3 /μm 2 ). For the erosion/abrasion model, Du-
raphat ®  (5.35 ± 1.0 μm 3 /μm 2 ) and Bifluorid10 ®  (6.02 ± 1.0 μm 3 /
μm 2 ) showed statistically significantly less volume enamel loss
(p < 0.001) in comparison to deionized water (10.18 ± 1.4 μm 3 /
μm 2 ) and the other products (p < 0.001) (FluorProtector ®  8.64 ± 
1.2 μm 3 /μm 2  and Copal Ether Varnish 9.2 ± 1.4 μm 3 /μm 2 ). Fluor 
Protector ®  varnish also showed reduced enamel loss versus deion-
ized water after erosion/abrasion (p < 0.01). High-concentrated 
fluoride varnishes effectively reduced enamel wear from erosion 
and erosion and abrasion. The overall trend of protection from 
acid and acid/abrasion was similar while different products act in 
different ways to affect the mineralised tissue.

  This project was funded by the Istanbul University Scientific 
Research Projects-International Research Projects (IRP no. 20971).
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  198 

 A New Optical Method for the Quantification of the 

Erosion Inhibition by the Salivary Pellicle Layer 

 S.C. Brevik  * , A. Lussi  a , E. Rakhmatullina 

 ekaterina.rakhmatullina   @   zmk.unibe.ch
Department of Preventive, Restorative and Pediatric Dentistry, 
University of Bern, Bern, Switzerland 

 Possibilities for the quantitative early erosion detection in vivo 
are attractive long-term goals in dentistry. As a step forwards, a 
new optical method based on monitoring the specular reflection 
intensity was recently developed [Rakhmatullina et al.: J Biomed 
Opt 2011;   16:   107002] and applied in the present study. To prove its 
applicability, the optical method was used to detect the erosion 
inhibiting properties of the salivary pellicle in an in vitro erosion 
model. SEM imaging, microhardness and calcium dissolution 
analyses were also used. Enamel samples covered with a 15 h in 
vitro formed salivary pellicle layer (group P, n = 90) and bare 
enamel surfaces (control group C, n = 90) were compared regard-
ing erosion progression. The erosive challenge consisted of incu-

bating the samples in 1% citric acid (pH = 3.6) for either 2, 4, 8, 10 
or 15 min. The optical method proved erosion inhibition by the in 
vitro formed salivary pellicle in short-term acidic treatments ( ≤ 4 
min) showing significantly higher specular reflection intensities in 
group P (46 ± 7% after 2 min, 39 ± 7% after 4 min). However, only 
42 ± 6% and 30 ± 5% of the reflection intensity was detected in 
group C after 2 and 4 min erosion. Significantly less (p < 0.05) 
enamel softening was also detected in group P at 2 min (34.5 ± 13.7 
KHN) and 4 min (61.0 ± 12.6 KHN) erosion compared to group C 
(60.1 ± 11.9 KHN and 84.3 ± 17.0 KHN, respectively). SEM im-
ages showed rougher, more eroded tissues in group C than in 
group P. Good agreement of the results obtained from two inde-
pendent methods showed high applicability of the new optical 
method for the assessment of early erosive changes. This method 
can be a potential technique for the fast and non-contact erosion 
quantification in future in vivo studies.

  The authors thank the Swiss Dental Association (SSO, internal 
project No. 253-10) for financial support of the research project 
and Jasmin Wandel (Institute of Mathematical Statistics and Ac-
tuarial Sciences, University of Bern, Switzerland) for the statistical 
data analysis. Brigitte Megert is greatly acknowledged for the scan-
ning electron microscopy of the enamel samples.
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 Session 7
Fluoride and Clinical Studies 
  

  200 

 Concentration of Free Fluoride in Toothpastes 

Marketed in Uzbekistan 

 B.O. Khudanov  a,   * , A.G. Schulte  b  

 baxtinur   @   yahoo.com
 a Pediatric Dentistry Department of Tashkent Medical Academy, 
Tashkent, Uzbekistan;  b Department of Conservative Dentistry, 
Dental School of Heidelberg University, Heidelberg, Germany 

 Toothpastes with a high amount of free fluoride ions have 
proven to be very efficacious in caries prevention. The aim of this 
study was to determine the concentration of free fluoride ions in 
most of the toothpastes marketed in Uzbekistan. For this purpose 
23 different brands of toothpastes (3 tubes each) which are manu-
factured by 11 different producers were bought in 2012 in super-
markets from Uzbekistan. Two brands of toothpastes from differ-
ent producers containing NaF and marketed in Germany served as 
control. From each toothpaste samples weighing 0.1 g were taken 
and diluted with 24.9 ml of distilled water and 2.5 ml TISAB III 
was added. No hydrolysing agents were used. Fluoride concentra-
tion was measured with the aid of a F-specific electrode. Eight 
toothpastes were labelled to contain NaF and the mean F concen-
tration indicated by the manufacturers was 1,281.3 ppm (SD 232.9, 
range 1,000–1,450). On average 1,223.1 ppm F (SD 213.6, range 
913–1,429) were measured. Eleven toothpastes were labelled to 
contain NaMFP. The mean soluble F concentration indicated by 
these manufacturers was 972.0 (SD 546; range 39–1,450). In these 
toothpastes, a mean concentration of free fluoride ions of 183.0 
ppm (SD 108.49, range 4–363) was measured. Four brands were 
labelled to contain NaMFP without indication of F concentration 
and in them the concentration of free fluoride ions on average was 
79.2 ppm (SD 69.69, range 4–183). The German toothpastes which 
were labelled to contain 1,450 ppm F were found to contain on 
average 1,405 ppm F. It is concluded that the majority of tooth-
pastes marketed in Uzbekistan contain NaMFP, a fluoride type 
that in toothpastes offered in Germany nearly has disappeared in 
recent years. Furthermore, although not expected from the la-
belled information, in NaMFP toothpastes free fluoride ions were 
measured but their concentration was very distinctly lower than
in NaF toothpastes.

 199 

 Synthesis and Characterization of Hydroxyapatite 

Treated with TiF 4  in vitro 

 A.C. Magalhães  * , L.P. Comar, L.P. Al-Ahj, T.L. Silva, M.A.R. Buzalaf 

 acm   @   fob.usp.br
Department of Biological Sciences, Bauru School of Dentistry, 
University of São Paulo, Bauru, Brazil 

 This in vitro study evaluated the effect of TiF 4  compared to NaF 
on hydroxyapatite (HA) structure. HA was obtained by precipita-
tion method and, thereafter, it was suspended in fluoridated solu-
tions (0.5 g/10 ml) according to the groups: A – 1.55% TiF 4 ; B – 
3.10% TiF 4 ; C – 4.00% TiF 4 ; D – 2.10% NaF; E – 4.20% NaF; F – 
5.42% NaF; and G – control – deionized water (n = 2 samples of 
HA/group). The TiF 4  solutions presented their native pH 1.2, and 
NaF solutions had their pH adjusted to 5.0 (using phosphoric acid) 
similarly to some commercial NaF-containing products. After
1 min of treatment, the pH of all solutions was adjusted to 7.0 by 
using 1  M  NaOH. HA was suspended in the solutions for further 
30 min at 37   °   C. The HA samples were analysed by infrared spec-
troscopy and X-ray diffraction. The infrared spectrum showed a 
reduction in bands corresponding to phosphates deformation and 
increase in the hydroxyls band in HA treated with TiF 4 , especially 
at high concentration. For 2.10% NaF, the infrared spectrum was 
similar to control. However, the other NaF concentrations pre-
sented inconsistent changes, i.e., 5.42% increased the proportion 
of hydroxyls band, while 4.2% presented a reduction of phosphate 
and hydroxyl bands. Furthermore, the carbonate bands appeared 
in HA treated with NaF. The diffractogram identified peaks of HA, 
calcium fluoride hydride, TiO 2  and titanium hydrogen phosphate 
hydrate in TiF 4  groups, while calcium sodium phosphate, calcium 
fluoride hydride and HA was seen in NaF groups. Therefore, the 
results show that TiF 4  causes changes in HA, which might be re-
lated to the effect of this metal fluoride in increasing the acid resis-
tance of enamel compared to NaF.

  This study was funded by FAPESP (Proc. 2011/11263-7) and 
PIBIC/CNPq.

D
ow

nl
oa

de
d 

by
: 

E
ur

.O
rg

.fo
r 

C
ar

ie
s 

R
es

ea
rc

h
16

1.
53

.1
26

.3
 -

 9
/2

0/
20

13
 1

1:
14

:0
4 

A
M



  Abstracts: 60th ORCA Congress  Caries Res 2013;47:433–531
DOI: 10.1159/000350670

516

  201 

 Sound and Demineralised Enamel Treated with TiF 4  

in vitro: KOH-Soluble Fluoride Deposition and

SEM-EDXS Analysis 

 L. Comar * , B. Souza, L. Grizzo, M. Buzalaf, A.C. Magalhães 

 liviacomar   @   usp.br
Department of Biological Sciences, Bauru School of Dentistry, 
University of São Paulo, Bauru, Brazil 

 This in vitro study aimed to evaluate the surface morphology 
and the presence of elements as well as the deposition of KOH-
soluble fluoride on bovine enamel treated with TiF 4  varnishes. 
Sound and demineralised bovine enamel samples were treated 
with TiF 4  (concentrations: 1.55%, 3.10% and 4.00%) and NaF 
(2.10%, 4.20% and 5.42%) varnishes for 12 h. The control group 
remained untreated. Thereafter, 10 samples (5 sound and 5 demin) 
per treatment were analysed using scanning electron microscopy 
and energy-dispersive X-ray spectroscopy (SEM-EDXS). Further-
more, 20 samples (10 sound and 10 demin) per treatment were 
subjected to KOH-soluble F biopsy. The data were statistically an-
alysed using ANOVA and Tukey tests or Kruskal-Wallis and Dunn 
tests (for EDXS data), and two-way ANOVA and Bonferroni tests 
(for KOH-F soluble) (p < 0.05). In respect to SEM-EDXS analysis, 
enamel samples treated with TiF 4  varnishes showed a coating lay-
er with microcracks rich in Ti and F. The amount of Ti and F in-
creased along to the TiF 4  concentration. CaF 2 -like globules were 
only seen on samples treated with the highest concentrated NaF 
varnish. Enamel samples treated with 3.10% and 4.00% TiF 4  var-
nishes showed the greatest alkali-soluble F deposition, which was 
higher on demineralized (3.10% and 4.00% TiF 4 : 2.57 ± 1.05 and 
3.62 ± 1.68 μg F/mm 2 , respectively) compared to sound enamel 
(3.10% and 4.00% TiF 4 : 1.10 ± 0.73 and 1.57 ± 0.96 μg F/mm 2 , re-
spectively). For NaF, there was no significant difference in F depo-
sition between the demineralised (F min–max means: 0.07–0.39 μg 
F/mm 2 ) and sound enamel (F min–max means: 0.05–0.20 μg F/
mm 2 ). In conclusion, the treatments with TiF 4  varnishes were 
more effective in increasing fluoride deposition as well as on the 
formation of a coating on enamel, which might be responsible for 
the effect of this metal fluoride in increasing the acid resistance of 
enamel compared to NaF varnishes.

  This study was funded by FAPESP (Proc. 2010/07001-4 and 
2011/11263-7) and CNPq (PQ 305035/2011-8).

  202 

 A Randomized Controlled Trial of Caries Prevention 

Effect of a Glass Ionomer Sealant versus a Resin Sealant 

 E. Haznedaroglu  a,   * , S. Guner  b , A. Mentes  a  

 ehaznedaroglu   @   marmara.edu.tr
 a Department of Paediatric Dentistry, Marmara University of 
Istanbul, and  b Department of Paediatric Dentistry, Yeditepe 
University of Istanbul, Istanbul, Turkey 

 This randomized clinical trial evaluated caries prevention of 
first permanent molars sealed with a glass-ionomer sealant (GIS) 
or a conventional resin sealant (RS) over a one-year period in a 

high caries children group. Additionally the concentration of fluo-
ride in saliva was evaluated. This study was carried out in the Pae-
diatric Dentistry Department, Dental Faculty, Marmara Univer-
sity, Istanbul, Turkey. Sites with a score of less than 20 with a laser 
fluorescent device (DIAGNOdent pen) were included in the study. 
Eighty GIS (Fuji Triage) and 80 RS (Ultraseal XT) restorations 
were placed on sound first permanent molars of 40 children aged 
between 7 and 10 years in a randomized order. Mean dft scores 
were 6.5 ± 4.26 and 5.15 ± 2.25 for GIS and FS groups respectively. 
All sealants were re-examined clinically one week, 6 months and 
one year later. Saliva samples were collected from each participant 
and fluoride concentrations were measured before and after seal-
ant application, one week, 6 months and one year later using a 
fluoride electrode. Chi-square and one-way ANOVA tests were 
used between groups. All carious primary teeth were restored. For 
GIS and FS groups, the total retention rates were 80% and 95% in 
6 months and 57% and 82% in one year respectively and the dif-
ference was statistically significant (p = 0.0096). No caries were 
detected visually in both groups. Although not significant, fluoride 
concentrations in saliva remained higher in GIS group in one year 
(GIS = 0.060 ± 0.032 ppm, RS = 0.042 ± 0.035 ppm; p = 0.053). The 
total retention rate was higher in RS than GIS of pits and fissures 
of first permanent molars and no caries progression was seen in 
teeth that had lost GIS partially after one year.

  This study was funded by the Commission of Scientific Re-
search Projects, Marmara University, Istanbul (project number: 
SAG-A-040609-0167).

  203 

 Calcium and Fluoride Binding to  Streptococcus 

mutans  at Below-KSP CaF₂  Concentrations 

 T.J. Leitão  a,  b,   * , L.M. Tenuta  a , P.A. Borges  a , C. Salvaterra  a ,
J.A. Cury  a  

 tarcisiojorge   @   hotmail.com
 a Piracicaba Dental School, Piracicaba, and  b Department of 
Dentistry II, Federal University of Maranhão, São Luís, Brazil 

 It has been suggested that divalent cations, especially calcium, 
enhance fluoride binding to dental biofilm bacteria and also that 
the amount of bacterial-bound calcium doubles in the presence of 
fluoride. However, these previous studies used calcium and fluo-
ride concentrations that favor the precipitation of calcium fluoride 
(CaF 2 )-like minerals. Thus, we evaluated the binding capacity of 
calcium and fluoride to  Streptococcus mutans  using solutions with 
concentrations which do not exceed the solubility product (KSP) 
of CaF 2 . Pellets obtained from cultures of  S. mutans  IB1600 were 
exposed to PIPES buffer, pH 7.0, containing 0 m M  Ca + 1 ppm F 
(G1), 1 m M  Ca + 1 ppm F (G2), 10 m M  Ca + 1 ppm F (G3), or
1 m M  Ca + 10 ppm F (G4), for 60 min (n = 2 experiments). Bacte-
ria were separated from the treatment solution by centrifugation, 
bound fluoride and calcium were acid-extracted and their concen-
trations were determined using an inverted fluoride electrode and 
Arsenazo III reagent, respectively. The concentration of calcium 
bound to the pellet (μmol Ca/g) increased according to calcium 
concentration in the treatment solution (G1 = 3.0 ± 0.6; G2 = 8.5 
± 0.9; G3 = 21.6 ± 3.3; G4 = 7.9 ± 0.4). Similarly, bound fluoride 
increased in the higher fluoride concentration treatment (G1 = 
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0.30 ± 0.08; G2 = 0.26 ± 0.17; G3 = 0.23 ± 0.14; G4 = 0.41 ± 0.05), 
but the presence of more calcium bound to bacteria did not affect 
its binding. Moreover, although G4 had 1.5× more bound fluoride 
than G2, the calcium binding capacity to bacteria was not in-
creased. The data suggest that under conditions that prevent CaF 2  
precipitation, neither calcium enhances fluoride binding to dental 
biofilm bacteria nor the presence of fluoride increases the bacteri-
al-bound calcium concentration.

  The study was funded by CNPq (569487/2008-0 and PIBIC) 
and FAPESP (2009/12907-5).

  204 

 The Effect of Amount of Toothpaste Used and Its [F] 

on Salivary Fluoride Levels 

 K.R. Ekstrand  * , H. Zahir 

 kek   @   sund.ku.dk
Section of Cariology & Endodontics and Pediatric Dentistry & 
Clinical Genetics, Department of Odontology, Faculty of Health 
and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark 

 This study investigated the effect of amount of toothpaste used 
(g) and its fluoride concentration (ppm) on saliva fluoride concen-
trations 1 h and 3 h after brushing. The study involved 13 dental 
students who reported to the clinic at 7 a.m., having eaten breakfast 
but without brushing their teeth. Initially an 8 ml unstimulated sa-
liva sample was collected (baseline). Participants then brushed their 
teeth using one of the following 7 treatment regimes for 45 s in each 
jaw, after which they spat out waste slurry but did not rinse. Further 
saliva samples were collected in the same way as baseline 1 h and
3 h after the toothbrushing. Between the 1 h and the 3 h sample the 
student ate an apple and drank 250 ml of water (<0.01 ppm F). 
Variation in time (from 1 to 20 min) was seen between participants 
concerning time required to collect the saliva samples. Students 
brushed at 7 visits using either 0.25 g, 0.5 g or 1 g of 1,000 ppm 
‘Colgate Smiles’ sodium fluoride toothpaste; 0.5 g, 0.75 g of 1,450 
ppm Colgate ‘Karies kontroll’ (sodium monofluorophosphate = 
1,000 ppm, sodium fluoride = 450 ppm); and 0.25 g or 0.5 g of 5,000 
ppm Colgate sodium fluoride Duraphate toothpaste. Treatment re-
gimes were compared using ANOVA followed by Tickers test: 
baseline versus 0.25 g 1,000 ppm versus 0.5 g 1,000 ppm versus 1 g 
1,000 ppm F toothpaste after 1 h (a; p = 0.009) and 3 h (b; p = 0.325); 
baseline versus 0.5 g 1,000 ppm versus 0.5 g 1,450 ppm versus 0.5 g 
5,000 ppm F toothpaste after 1 h (1c; means 0.079, 0.091, 0.12 and 
0.35; p < 0.0001) and 3 h (d; means 0.085, 0.085, 0.089 and 0.116;
p = 0.004); baseline versus 1 g 1,000 ppm versus 0.75 g 1,450 ppm 
versus 0.25 g 5,000 ppm F toothpaste after 1 h (e; p < 0.0001) and
3 h (f; p = 0.005). Concerning a, saliva baseline [F] values were sig-
nificantly less than saliva [F] values when using 0.5 g and 1.0 g 1,000 
ppm F toothpaste. Concerning c, d, e, f baseline, 1,000 and 1,450 
ppm saliva [F] values were significantly less than 5,000 ppm saliva 
[F] values. The data indicate that [F] in saliva is amount-dependent 
1 h after toothbrushing, and concentration-dependent both 1 and 
3 h after use of F toothpaste, in particular 5,000 ppm toothpaste 
increases the [F] values significantly in saliva. 

  The study was supported by Colgate Palmolive.

  205 

 Fluoride Retention in Saliva following Tooth Brushing 

Using Fluoridated Dentifrices in Three Different Forms 

 M. Hirose  a,   * , A. Fukuda  a , Y. Murata  a , S. Yahata  a , Y. Hirose  b , 
K. Kato  c  

 minaniwa   @   hoku-iryo-u.ac.jp
 a Division of Pediatric Dentistry, Department of Oral Growth and 
Development, and  b Division of Fixed Prosthodontics and Oral 
Implantology, Department of Oral Rehabilitation, School of 
Dentistry, Health Sciences University of Hokkaido, Tobetsu, and 
 c Department of Preventive Dentistry and Dental Public Health, 
School of Dentistry, Aichi-Gakuin University, Nagoya, Japan 

 This crossover study was carried out to evaluate the influence of 
differences in the form of fluoridated dentifrices on salivary fluoride 
levels after tooth brushing, using frothy (foam), jellied (gel) and 
paste types of dentifrices. Eleven consenting subjects (average 23.6 
years) brushed their teeth with the same technique using dentifrices 
(0.5 g) containing 950 ppm fluoride with frothy, jellied or paste 
forms, respectively. After tooth brushing for 2 min, they spat out 
once and rinsed their mouths with 15 ml of distilled water for 5 s. 
Resting saliva samples were collected for 3 min each at different time 
intervals; 5, 10, 15, 30, 60, 120, 180 and 240 min after the mouth rins-
ing. Saliva samples taken before brushing served as control. Salivary 
fluoride concentrations were determined in 10 μl of the filtrates that 
were obtained by centrifuging (4   °   C, 5,000  g ) the saliva samples for 
30 min, using high-performance liquid chromatography (HPLC). 
Two-way ANOVA followed by Bonferroni test was used to compare 
the three different forms of dentifrices, regarding salivary fluoride 
concentrations in each subject. Statistic differences (p < 0.05) were 
shown in the fluoride concentrations (ppm, mean ± SD) between 
foam (2.88 ± 2.23) and gel (1.39 ± 1.08) at 5 min after the rinsing. 
The area under the curve (AUC) of fluoride was calculated on the 
graph on which the horizontal base line was the sampling time and 
the vertical scale was the fluoride concentration. Non-parametric 
tests were used to conduct multiple comparisons of the AUC among 
the three different forms. The AUC (μm/min, mean ± SD) for the 
first 60 min showed statistical differences (p < 0.05) between foam 
(25.5 ± 19.9) and gel (10.9 ± 8.9). The use of the foam type of denti-
frice resulted in the retention of more fluoride in saliva.

  206 

 Novel Synthesized CaF 2  Particles as Enamel-

Associated Fluoride Storage and Release Forms 

 J. Koeser  a,  b,   * , U. Pieles  b , A. Lussi  a  

 joachim.koeser   @    fhnw.ch
 a Department of Preventive, Restorative and Pediatric Dentistry,
School of Dental Medicine, University of Bern, Bern, and 
 b Institute for Chemistry and Bioanalytics, School of Life 
Sciences, University of Applied Sciences and Arts Northwestern 
Switzerland, Muttenz, Switzerland 

 The aim of the present work was to characterize different new-
ly developed CaF 2  particles for their suitability as enamel-associat-
ed fluoride storage and release formulations. Recently we have re-
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ported the preparation of CaF 2  particles of various sizes and shapes 
[Köser and Pieles: Eur Cell Mater 2012;   23(suppl 2):19]. Solutions 
with CaF 2  particles in the range between 50 nm and 5 μm and with 
fluoride concentrations between 450 ppm and 700 ppm were in-
cubated with enamel surfaces for 30–80 s, which correspond to 
typical application times of mouthrinses and the duration of tooth 
brushing. Higher coating densities were achieved with smaller par-
ticles, up to 40%, and the interaction occurred with both native and 
polished enamel surfaces. The release of fluoride from CaF 2  par-
ticles was highly dependent on the presence of phosphate in the 
solution, reaching 5.33 ± 0.22 ppm of soluble fluoride within 90 
min when 10 mg of particles are dissolved in 100 ml of physiolog-
ical buffer solution without phosphate, versus 0.32 ± 0.02 ppm in 
the presence of 3.5 m M  phosphate. Furthermore, as a first step to-
wards the elucidation of the effect of calcium fluoride particle as-
sociation with enamel surfaces we investigated the pellicle formed 
on either hydroxyapatite or CaF 2  particles. Different protein asso-
ciation patterns were observed and future research will focus on 
the identification of these proteins and the application of caries 
and dental erosion models to examine the possible benefit of such 
synthesized CaF 2  particles for dental care.

  The financial support by the Swiss Nanoscience Institute and 
the University of Bern is gratefully acknowledged.

  207 

 Kinetics of Fluoride Binding and Release from 

 Streptococcus mutans  

 L.M.A. Tenuta  a,   * , T.J. Leitão  a,  b , P.A. Borges  a , C. Salvaterra  a ,
J.A. Cury  a  

 litenuta   @   fop.unicamp.br
 a Piracicaba Dental School, University of Campinas, Piracicaba, 
and  b Department of Dentistry II, Federal University of Maranhão, 
São Luís, Brazil 

 It has been suggested that dental biofilm bacteria could bind 
fluoride acting as a reservoir of this ion. However, the kinetics of 
binding and release of fluoride from biofilm bacteria has not been 
investigated, and was assessed in the present study. Pellets obtained 
from cultures of  Streptococcus mutans  IB1600 were exposed to 
PIPES buffer, pH 7.0 containing 1, 10, 100 or 225 ppm F at 37   °   C 
and the bacteria were separated from the treatment solution by cen-
trifugation. To evaluate fluoride binding the pellets (n = 2 experi-
ments) were treated with the fluoride solutions for 5, 10, 30 or
60 min, centrifuged and fluoride bound to the pellets was acid-ex-
tracted. To evaluate fluoride release (n = 3 experiments) the pellets 
were pretreated with the fluoride solutions for 10 min, centrifuged 
and the pellets were further treated with a low fluoride (0.019 ppm 
F) PIPES buffer, pH 7.0, at 37   °   C, for 10, 30 or 60 min. Fluoride 
bound and remaining in the pellet after release were determined 
using an inverted fluoride electrode. The amount of bound fluoride 
(nmol F/g) increased linearly with the fluoride concentration in the 
treatment solution, but did not change as a function of time (at 60 
min, 1 ppm F = 303.6 ± 77.5; 10 ppm F = 435.1 ± 43.7; 100 ppm F 
= 2,286.0 ± 1,091.4; 225 ppm F = 7,139.3 ± 377.4). The kinetics of 
fluoride release was also fast and after 10 min, all fluoride was re-
leased from the bacteria to the buffered low fluoride treatment. The 
results suggest that biofilm bacteria can function only as short-term 

fluoride reservoirs because although the bound amount is a func-
tion of the surrounding fluoride concentration, the release is fast.

  The study was funded by CNPq (569487/2008-0 and PIBIC) 
and FAPESP (2009/12907-5).

  208 

 Development of Techniques for the Analysis of Total 

Fluoride in Varnishes 

 E.A. Martinez-Mier * , C. Buckley, F. Lippert, J. Eder 

 esmartin   @   iupui.edu
Indiana University School of Dentistry, Indianapolis, Ind., USA 

 There is no universally accepted method to determine fluoride 
in varnishes. The toxicity of chloroform, the ISO-proposed solvent 
for varnishes prior to water extraction, prompted an investigation 
into the use of hexane. This study aimed at developing a method to 
test total fluoride in 5% NaF varnishes using hexane either with di-
rect measurement or a modified hexamethyldisiloxane diffusion 
method. Different combinations of reagents and procedures were 
tested. Once a method was defined, 0.025 g of each varnish sample 
(n = 27) were weighed onto paper, placed into polypropylene tubes 
and 2.25 ml hexane were added. Tubes were capped, vortexed for
1 min and periodically swirled for 20–25 min to dissolve the var-
nish. Subsequently, 42.25 ml deionized water were added, solutions 
were vigorously mixed for 15 s, and allowed to separate. Then, the 
aqueous layer was sampled. Results showed fluoride concentra-
tions ranging from 25,478 ± 137 μg F/g (direct) and 22,532 ± 408 
μg F/g (diffusion) to 4,506 ± 39 μg F/g (direct) and 4,257 ± 333 μg 
F/g (diffusion). 21 products showed >90% recovery of labeled fluo-
ride while six showed <90%. No significant differences were found 
among the methods (20,525 ± 4,997 μg F/g for direct vs. 20,173 ± 
4,698 μg F/g for diffusion) with an ICC = 0.97 for repeated mea-
sures. Results previously obtained using chloroform were not sta-
tistically significantly different when compared to those obtained 
using hexane (p = 0.53). The six products exhibiting <90% recovery 
of labeled fluoride were more viscous and resistant to dissolution. 
Hexane fluoride extraction for varnish analysis achieved repeatable 
values falling within 90% of labeled values when samples were com-
pletely dissolved. It is therefore concluded that the direct measure-
ment of fluoride with a choice of hexane or chloroform as solvent 
can be used to analyze varnishes for total fluoride content.

  The study was funded by the Oral Health Research Institute.

  209 

 The Necessity of Making Bitewing Radiographs in 

the Diagnosis of Caries in Young Children 

 T. Brethouwer, J. Krikken * , J. Veerkamp 

 j.krikken   @   acta.nl
Department of Cariology, Endodontology and Pedodontology, 
Academic Centre for Dentistry Amsterdam (ACTA), University 
of Amsterdam and VU University Amsterdam, Amsterdam, 
The Netherlands 

 Making radiographs in young children can be difficult. That is 
why bitewing radiographs are not made very often in children un-
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der the age of 6. Nevertheless for adequate caries diagnosis they are 
mandatory. The guidelines of the European Academy of Paediatric 
Dentistry (EAPD) for the use of bitewing radiographs in children 
recommend taking bitewings for each 5-year-old child and before 
that age on indication. Research on early assessment to support 
this claim is however needed. The aim was to determine the diag-
nostic value of bitewing radiographs in making a treatment plan at 
young children. A total of 184 young children (age between 2 and 
7 years, mean = 4.3, SD = 1.2) were selected. They were scheduled 
for treatment in general anesthesia (GA). During anesthesia three 
different pediatric dentists made treatment plans by clinical judg-
ment only, using mirror, probe to remove dental plaque, light and 
air. After taking bitewing radiographs they made a second treat-
ment plan. The difference between treatment plans were calcu-
lated and analysed. In 184 patients, 1,380 molars were diagnosed 
for possible treatment. In 24% of the children the treatment plan 
changed after examining the bitewing radiographs. Proximal car-
ies was missed in 21% of molar teeth. When the child is 2 years old 
the chance of missing proximal caries was 3% and this percentage 
increased with age, with the highest percentage in 5-year-old chil-
dren (37%). Furthermore, in the second treatment plan 30% more 
extractions were scheduled than were planned in the first treat-
ment plan. This percentage was at its peak when children were
3 years old (36%). Bitewing radiographs are a necessary diagnostic 
tool in making treatment plans in children. Specific reasons vary 
with age.

  The study was funded by ACTA paediatric postgraduate pro-
gramme.

  210 

 Survival of Cavitated Primary Teeth Treated by 

Three Treatment Protocols after 3.5 Years 

 M.C. Mijan  a,  c,   * , R. Guedes de Amorim  a , S.C. Leal  b , J. Mulder  a , 
J.E. Frencken  a  

 mcmijan   @   gmail.com
 a Department of Global Oral Health, College of Dental Sciences, 
Radboud University Nijmegen Medical Centre, Nijmegen,
The Netherlands; Departments of  b Pediatric Dentistry and 
 c Post-Graduation in Health Sciences, School of Health Sciences, 
University of Brasília, Brasília, Brazil 

 Cavitated primary posterior teeth were treated according to 
conventional treatment using amalgam (CRT), atraumatic restor-
ative treatment using high-viscosity glass-ionomer (ART) and an 
ultra-conservative treatment protocol, in which small cavities were 
restored with ART and medium/large cavities regularly cleaned 
with toothpaste/toothbrush under supervision (UCT). The hy-
pothesis tested was that the survival rates of teeth treated according 
to CRT and ART were significantly higher than that of UCT after 
3.5 years. Teeth extracted because of toothache, sepsis or pulp ex-
posure were failures. The PHREG procedure was used to estimate 
the survival curves. A total of 302 6–7-year-olds were treated. The 
numbers of treated teeth were 341 (CRT), 244 (ART) and 281 (109 
small ART, 166 open cavities and 6 combinations) for the UCT 
group. The number of teeth extracted during the 3.5-year study 
period was 22 (CRT), 16 (ART) and 26 (UCT). There was an age 

effect (p < 0.0001) but no gender (p = 0.71) and no d3mft effect
(p = 0.75) observed among the three treatment protocol groups at 
baseline. The 3.5-year cumulative survival rate of teeth treated with 
CRT was 90.9%, those with ART 90.4% and those with UCT 88.6%, 
which differences were not statistically significant (Wald test: p = 
0.13). In terms of tooth survival, the UCT protocol consisting of 
restoring small cavities using ART and cleaning medium/large 
cavities with toothpaste/toothbrush under supervision was no dif-
ferent than restoring primary posterior teeth according to either 
the CRT or ART protocol.

  The study was funded by CNPq, FAP-DF, University of Brasí-
lia and Radboud University Nijmegen institutional funds.

  211 

 Five-Year Follow-Up of a Randomized Clinical Trial 

on the Efficacy of Proximal Caries Infiltration 

 S. Paris  a,   * , K. Bitter  b , H. Meyer-Lueckel  c  

 paris   @   konspar.uni-kiel.de
 a Clinic for Operative Dentistry and Periodontology, School of
Dental Medicine, Christian-Albrechts-Universität zu Kiel, Kiel, 
 b Department of Operative Dentistry and Periodontology, 
Charité – Universitätsmedizin Berlin, Berlin, and  c Department of 
Operative Dentistry, Periodontology and Preventive Dentistry, 
RWTH Aachen University, Aachen, Germany 

 The aim of this randomized split-mouth placebo-controlled 
clinical trial was to assess the efficacy of resin infiltration of proxi-
mal lesions in combination with self-applied non-operative mea-
sures compared with non-operative measures alone to inhibit le-
sion progression. In 22 young adults, 29 pairs of proximal caries 
lesions radiographically extending into inner half of enamel (E2) 
or outer third of dentin (D1) were randomly allocated to either one 
of two treatments. Test lesions were infiltrated (Icon, pre-product; 
DMG). A placebo treatment was performed in control lesions. All 
subjects received instructions for non-cariogenic diet, flossing and 
fluoridation. At baseline 32% of participants had a low, 36% a 
moderate, 23% an increased, and 9% a high caries risk (Cariogram 
2.01). After 5 years 18 lesion pairs could be re-evaluated radio-
graphically using standardized bitewing holders; another pair re-
ceived a restoration earlier (response 66%). No unwanted effects 
were observed. Two lesion pairs dropped out due to a restoration 
of the study lesions by another dentist. Radiographic progression 
was recorded in 2/19 test lesions (11%) and 10/19 control lesions 
(53%) (p < 0.021; McNemar test). Over a period of 5 years resin 
infiltration in combination with self-applied non-operative mea-
sures seems to be more efficacious in reducing lesion progression 
compared with self-applied non-operative measures alone.

  The study was supported by DMG, Hamburg and conducted at 
Charité – Universitätsmedizin Berlin, which is hereby acknowl-
edged.
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 Reliability of Diagnosing Molar-Incisor 

Hypomineralization and Assessing Its Severity

under Field Conditions 

 V.M. Soviero  a,   * , S.C. Leal  b , M.J. Figueiredo  b , G.C.A. Americano  a , 
A.L. Souza  b , R.N. Cabral  b , R.C.L. Cordeiro  c  

 verasoviero   @   gmail.com
 a Department of Preventive and Community Dentistry,
Dental School, Universidade do Estado do Rio de Janeiro (UERJ), 
Rio de Janeiro,  b Department of Dentistry, School of Health 
Sciences, Universidade de Brasília (UnB), Brasília, and  c Faculdade 
de Odontologia de Araraquara, Universidade Estadual Paulista 
(UNESP), Araraquara, Brazil 

 The prevalence of molar-incisor hypomineralization (MIH) is 
relatively high worldwide and it has a significant impact on the 
restorative treatment needs in children. Therefore, not only caries 
but also the occurrence and severity of MIH should be assessed in 
oral health surveys of young people. This study aimed to assess the 
reliability of MIH diagnosis and its severity amongst forty-one 
children, 7 to 12 years old. Examiners were trained and calibrated 
by an expert using the detailed EAPD criteria and clinical pictures. 
After tooth brushing, examinations were performed by four exam-
iners in the field under natural daylight using a dental mirror. 
Gauzes were used to control moisture. MIH was assessed at patient 
and tooth levels (permanent first molars and incisors). The scores 
were dichotomized into ‘no MIH’ and ‘MIH’, and into three cat-
egories (‘no MIH’, ‘mild/moderate MIH’ or ‘severe MIH’). A ‘gold 
standard’ was determined by consensus among three experienced 
examiners. Results were expressed by proportion of agreement (%) 
and kappa coefficient value (k). Agreement with the ‘gold stan-
dard’ at patient level was: 100% and k = 1 for examiners A, B and 
C; 75% and k = 0.53 to 0.62 for examiner D. At tooth level, 94.5 to 
98.2%; k from 0.80 to 0.93 for all examiners. Inter-examiner agree-
ment at patient level ranged from 91.4 to 97.5% and k from 0.86 to 
0.94 within A, B and C; from 74.3 to 80% and k from 0.56 to 0.76 
including examiner D. At tooth level, from 93.5 to 97.3% and k 
from 0.70 to 0.86 for all examiners. MIH diagnosis was reliable 
under field conditions.

  213 

 Genome-Wide Association Study (GWAS) for

Molar-Incisor Hypomineralization 

 J. Kühnisch  a,   * , E. Thiering  b , D. Heitmüller  c , C.M.T. Tiesler  b,  c , 
H. Grallert  d , R. Heinrich-Weltzien  e , R. Hickel  a , J. Heinrich  b ;
the GINI-10 Plus Study Group and the LISA-10 Plus Study Group 

 jkuehn   @   dent.med.uni-muenchen.de
 a Department of Conservative Dentistry and Periodontology, 
Ludwig-Maximilians University of Munich, Munich,  b Institute of 
Epidemiology, Helmholtz Zentrum Munich, German Research 
Centre for Environmental Health, Neuherberg,  c Dr von Hauner 
Children’s Hospital, Ludwig-Maximilians University Munich, 
Munich,  d Research Unit of Molecular Epidemiology, Helmholtz 
Zentrum Muenchen, Neuherberg, and  e Department of 
Preventive and Paediatric Dentistry, Friedrich-Schiller University 
of Jena, Jena, Germany 

 This genome-wide association study (GWAS) investigated the 
relationship between molar-incisor hypomineralization (MIH) 
and possible genetic loci. Clinical and genetic data from the 10-
year follow-up of 668 children from the Munich GINI-plus and 
LISA-plus birth cohort studies were analyzed. The dental exami-
nations included the diagnosis of MIH according to the criteria of 
the European Academy of Paediatric Dentistry (EAPD). Children 
with MIH were categorized as those with a minimum of one hypo-
mineralized first permanent molar. DNA was extracted from 
blood samples and analyzed using the Affymetrix Human SNP Ar-
ray 5.0 or 6.0 (Affymetrix, Santa Clara, USA) for each individual. 
A total of 2,013,491 single nucleotide polymorphisms (SNPs) were 
available for analysis. Due to the lack of replication samples, strict 
quality control criteria were used after data imputation to avoid 
false-positive results (proper information >0.50, minor allele fre-
quency >7%, HWE p value >0.01). The loci that included a SNP 
with a p value <10 × 10 –7  for the association with MIH were plotted 
using Locus Zoom to display the linkage disequilibrium. A ge-
nome-wide significance threshold of 5 × 10 –8  was assigned. All 
study protocols were approved by the local ethics committee at the 
Bavarian General Medical Council. 13.2% (n = 88) of the study 
population was identified as having MIH. In result of this GWAS 
Rs13058467, which is located near the SCUBE1 gene on chromo-
some 22 (p < 3.72 × 10 –7 ), was identified as a possible locus linked 
to MIH when using a threshold of p < 10 × 10 –7 . After considering 
the limitations of the present study (e.g., limited sample size and 
lack of an independent replication sample), it can be concluded: 
(1) replication analyses in an independent cohort study are strong-
ly recommended and (2) large-scale and well-powered studies are 
needed to investigate a possible genetic link to MIH.

  The GINI study was funded for 3 years by grants from the Fed-
eral Ministry for Education, Science, Research and Technology 
(grant No. 01 EE 9401-4), and the 6- and 10-year follow-ups of the 
GINI-10 plus study were partially funded by the Federal Ministry 
of Environment (IUF, FKZ 20462296). The dental investigation 
was funded by grants from the German Research Foundation 
(Deutsche Forschungsgemeinschaft, FKZ KU 2518/1-1, KU 
2518/1-2, HE 3294/7-1 and HE 3294/7-2). GABA GmbH, Lörrach, 
Germany supported the dental examination and provided oral 
health care packages for all of the participating children.
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Erosion and Clinical Studies 
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 Dental Erosion Prevention by Ca-Containing 

Dentifrices under Low Salivary Flow Rate Simulation 

 T. Scaramucci  a,   * , A.B. Borges  b , F. Lippert  a , A.T. Hara  a  

 ahara   @   iupui.edu
 a Department of Preventive and Community Dentistry, 
Indiana University School of Dentistry, Indianapolis, Ind., USA; 
 b Department of Restorative Dentistry, Universidade Estadual 
Paulista, São José dos Campos, Brazil 

 Ca-containing fluoridated dentifrices were tested in an erosion 
model simulating low salivary conditions. Enamel and dentin 
specimens were prepared and randomly assigned into 5 experi-
mental groups (n = 8), according to the test dentifrices: PD: 0 ppm 
F (placebo), RD: 1,100 ppm F/NaF (reference), HF: 5,000 ppm F/
NaF (highly fluoridated), HF+CSP: 5,000 ppm F/NaF+calcium so-
dium phosphosilicate, and HF+TCP: 5,000 ppm F/NaF+tri-calci-
um phosphate. Specimens were individually placed in custom-
made devices, creating a sealed chamber on the dental surface, 
connected to a peristaltic pump. Citric acid was injected into the 
chamber for 2 min (0.6 ml/min) followed by artificial saliva (0.05 
ml/min), for 60 min, 4×/day for 3 days. 30 min into the 1st and 4th 
artificial saliva exposure, specimens were treated with dentifrice 
slurries for 2 min, followed by the remaining 30 min in saliva. Den-
tal surface loss (SL, in μm), KOH-soluble fluoride and fluoride 
uptake (in μg/cm 2 ) were determined after the cycling phase. Data 
were analyzed by one-way ANOVA and Tukey tests (α = 0.05). PD 
presented significantly higher SL, for both substrates (enamel: 5.79 
± 1.72; dentin: 10.50 ± 0.98). For enamel, none of the test denti-
frices differed from RD (3.85 ± 0.94) or among each other (HF: 
3.85 ± 0.68; HF+CSP: 3.27 ± 0.90; HF+TCP: 3.36 ± 1.07). For den-
tin, none of the dentifrices differed from RD (7.75 ± 0.77), but 
HF+TCP (6.97 ± 0.75) showed greater protection than HF (8.49 ± 
0.61). HF+TCP presented the highest levels of KOH-soluble 
(enamel: 5.31 ± 2.70; dentin: 13.15 ± 2.58) and structurally bond 
fluoride (enamel: 0.97 ± 0.31; dentin: 1.43 ± 0.38) for both sub-
strates, which was matched only by HF+CSP in the enamel fluo-
ride uptake analysis (0.66 ± 0.14). Under the experimental condi-
tions adopted, all fluoridated dentifrices were able to reduce enam-
el and dentin SL, with no additional benefit from higher fluoride 
concentration. Some formulations, especially HF+TCP, promoted 

 214 

 Tin-Containing Fluoride Solution Combined with 

CO 2  Laser Irradiation for Erosion Prevention 

 M. Esteves-Oliveira  a,   * , N. Witulski  a , C. Apel  a , H. Meyer-Lückel  a , 
C.P. Eduardo  b  

 mestevesoliveira   @   ukaachen.de
 a Department of Operative Dentistry, Periodontology and 
Preventive Dentistry, RWTH Aachen University, Aachen, 
Germany;  b Department of Restorative Dentistry, University of 
São Paulo (USP), São Paulo, Brazil 

 The aim of the study was to evaluate the effect of combined CO 2  
laser and tin-containing fluoride treatment on formation and pro-
gression of enamel erosive lesions (10 days) in vitro. Ninety human 
enamel samples were obtained and stored in thymol solution. Af-
ter surface polishing they were randomly divided into six groups 
(n = 15) according to different surface treatments: no treatment, 
as control (C); one CO 2  laser irradiation (L1); two CO 2  laser irra-
diations (L2); daily application of fluoride solution (F); combined 
daily fluoride solution + one CO 2  laser irradiation (L1F), com-
bined daily fluoride solution + two CO 2  laser irradiations (L2F). 
Laser irradiation was performed at 0.3 J/cm 2  (5 μs, 226 Hz, 10.6 
μm) on day 1 (L1) and 5 (L2). The fluoride solution contained 
AmF/NaF (500 ppm F – ), and SnCl 2  (800 ppm F – ) at pH 4.5. After 
surface treatment samples were submitted to an erosive cycling 
over 10 days, including immersion in citric acid (0.05  M , pH = 2.3, 
2 min) 6 times daily and storage in remineralisation solution for at 
least 1 h between erosive attacks. At the end of each cycling day, 
enamel surface loss (μm) was measured using a 3D laser profilom-
eter. Data were statistically analysed by means of ANOVA and 
Tukey tests (α = 0.05). After ten days F (–3.31 ± 2.0 μm) showed 
significantly lower enamel surface loss than C (–27.22 ± 4.1 μm), 
L1 (–18.3 ± 4.4 μm) and L2 (–15.4 ± 5.7 μm), but higher than L1F 
(–1.56 ± 4.0 μm) and L2F (1.2 ± 2.9 μm) (p < 0.05). Tin-containing 
fluoride solution caused 88% reduction of enamel surface loss 
while its combination with CO 2  laser irradiation at 0.3 J/cm 2  in-
hibited erosive loss almost completely. The combination of two 
CO 2  laser irradiations and treatment with a tin-containing fluoride 
solution avoided erosion lesion formation and progression after 
ten days of cycling in vitro.
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better fluoride delivery to the dental surface/structure; however, it 
did not significantly translated into better erosion protection.

  The study was funded by the Oral Health Research Institute, 
Indiana University School of Dentistry.

  216 

 Optical Coherence Tomography for Quantitative 

3D Surface Topography Measurement of Erosive 

Enamel Wear in vitro 

 R.S. Austin  a,   * , H. Sar Sancakli  b , F. Al-Saqobi  a , R. Moazzez  a , 
R.J. Cook  c , F. Festy  c , D.W. Bartlett  a  

 rupert.s.austin   @   kcl.ac.uk
 a Department of Prosthodontics, Kings College London Dental 
Institute, London, UK;  b Department of Restorative Dentistry, 
Istanbul University Faculty of Dentistry, Istanbul, Turkey; 
 c Biomaterials Biomimetics and Biophotonics Research Group, 
Kings College London Dental Institute, London, UK 

 The aim was to validate optical coherence tomography (OCT) 
for quantitative 3D assessment of enamel erosion in vitro. A clini-
cally approved swept-source Fourier-Domain OCT (VivoSight 
OCT, Michelson Diagnostics Ltd, UK) underwent a validation 
process prior to an in vitro investigation comparing the effect of 
concentrated fluorides on erosive wear of human enamel by ero-
sion (9 cycles of pH 3.2 citric acid erosion) and erosion-tooth 
brush abrasion (9 cycles of citric acid erosion followed by 2 min of 
tooth brush abrasion at 300 g loading), modified by fluoride con-
taining surface treatments [Bifluorid10 ®  varnish (45,200 ppm F), 
Duraphat ®  varnish (22,600 ppm F), Fluor Protector varnish (1,000 
ppm F), Copal Ether Varnish (0 ppm F) and deionized water
(0 ppm F)]. Data were analysed with ANOVA and a Bonferroni 
multiple comparisons test with p < 0.05 considered significant. 
The OCT measurement process identified flatness and z axis non-
linearity errors which were compensated for in the subsequent 
comparison with optical profilometry for measurement of simu-
lated enamel wear in vitro. Following the simulated in vitro enam-
el wear the samples subjected to erosion alone showed no signifi-
cant differences for the outcomes of the two optical measurement 
techniques (OCT 7.9 ± 1.5 μm vs. optical profilometry 7.3 ± 0.4 μm,
p > 0.05); however after erosion-abrasion the OCT measured sig-
nificantly greater 3D step height enamel loss than the profilometry 
(respectively 12.3 ± 3.0 μm vs. 9.6 ± 1.9 μm, p < 0.001). When the 
two optical techniques were applied to the effect of fluoride surface 
treatments in erosion and erosion-abrasion models there was an 
overall consistent 15–30% increase in the OCT measurement of 
step height enamel loss (p < 0.05), however the between treatment 
group statistical comparisons were similar to those found with op-
tical profilometry. OCT can be used for quantitative surface topog-
raphy assessment for dental erosion in vitro, however the influence 
of measurement uncertainties, such as those demonstrated in this 
study, highlight the need for further calibration of OCT prior to 
assessment of worn enamel surfaces.

  The study was funded by the Academy of Medical Sciences, the 
Wellcome Trust and the British Heart Foundation.
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 Infiltration of Proximal Caries: Safety and Clinical 

Effect  

 M. Alkilzy  a,  b,   * , M. Tarabulsi  a , C. Splieth  a  

 alkilzy   @   hotmail.com
 a Department of Preventive and Pediatric Dentistry, University 
of Greifswald, Greifswald, Germany;  b Department of Pediatric 
Dentistry, University of Aleppo, Aleppo, Syria 

 Even after the caries decline, proximal caries is still a problem 
in clinical dentistry. The slow progression of proximal lesions al-
lows preventive and minimally invasive treatment approaches. 
Thus, the purpose of this investigation was to test the safety and 
clinical effect of a new material for the treatment of proximal car-
ies. In 50 patients (27 m, 23 f; mean age 17.5 ± 6.2 years), the infil-
tration material ICON ®  (DMG, D) was applied on proximal initial 
lesions (D1–D3 without cavitation, on standardized X-ray) in pri-
mary and permanent teeth and subsequently monitored clinically 
and radiographically by visual-paired examination. In the clinical 
follow-up after one week, 6 and 12 months and also an X-ray eval-
uation after one year, all infiltrated surfaces showed smooth transi-
tion to enamel, no discoloration, and no inflammatory or allergic 
signs in the adjacent gingiva. No significant differences (p > 0.05, 
Friedman test) were found in plaque accumulation or gingival 
bleeding at the same tooth surface before infiltration and in the 
recall. The vitality of all infiltrated teeth stayed positive. On the 
radiographs, almost all infiltrated lesions (n = 42/45) showed no 
progressions after one year indicating an arrest of the lesions. 
Three lesions showed minor progression on the standardized X-
rays. The reasons for dropout were not associated with the study. 
Caries infiltration for initial proximal lesions showed no clinical 
problems and mostly resulted in complete arrest of the initial, non-
cavitated caries when examined visually and with standardized ra-
diographs.

  Supported by Stiftung Innovative Zahnmedizin, Switzerland.
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 Partial Caries Removal in Permanent Teeth:

5-Year Follow-Up 

 M. Maltz  a,   * , B.T. Koppe  a , J.J. Jardim  a , P. Yamaguti  b , A. Oliveira  b , 
H.D. Mestrinho  b , L.M. de Paula  b  

 marisa.maltz   @   gmail.com
 a Department of Preventive and Social Dentistry, Faculty of 
Odontology, Federal University of Rio Grande do Sul,
Porto Alegre, and  b Faculty of Health Sciences, University of 
Brasília, Brasília, Brazil 

 This randomized, multicenter clinical trial evaluated the effec-
tiveness of 2 treatments for deep caries lesions – partial caries re-
moval (PCR) and stepwise excavation (SW) – with respect to the 
primary outcome of pulp vitality for a 5-year follow-up period. 
Inclusion criteria were as follows: patients with permanent molars 
presenting deep caries lesions (lesion affecting  ≥ 1/2 of the dentin 
on radiographic examination), positive response to a cold test, ab-
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sence of spontaneous pain, negative sensitivity to percussion, and 
absence of periapical lesions (radiographic examination). Teeth 
randomly assigned to PCR (test) received incomplete caries re-
moval and filling in a single session. Outcome success was evalu-
ated by assessment of pulp vitality, determined by pulp sensitivity 
to a cold test and the absence of periapical lesions. Data were ana-
lyzed by a Weibull regression model with shared frailty term (sur-
vival analysis). At baseline, 299 treatments were executed: PCR, 
152 and SW, 147. By the end of the 5-year follow-up period, 229 
teeth had been evaluated. Adjusted survival rates were 79% for 
PCR and 56% for SW (p = 0.001). The outcome was favorable when 
treatment was PCR, compared to SW; when one surface was re-
stored, compared to 2 or more; and when the Midwest region was 
compared to the South. Association was found between outcome 
failure and number of absences to follow-up appointment. Pa-
tients who failed to show to 3–4 follow-up appointments had sig-
nificantly more treatment failures than those who missed 0–2 ap-
pointments. Patients from the South region were also significantly 
more absent than those in the Midwest (p = 0.00). These results 
suggest that there is no need to re-open a cavity and perform a sec-
ond excavation for pulp vitality to be preserved (NCT00887952).

  This study was funded by CNPq (40.3420/04-0), FAPERGS 
(04/1531-8), and the industries DFL (Rio de Janeiro, Brazil), Ivo-
clar/Vivadent (Schaan, Liechtenstein), SDI (Bayswater, W.A., 
Australia), Hu-Friedy (Chicago, Ill., USA).
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 Using ICDAS and QLF-I Combined to Predict Caries 

Lesion Progression 

 A.G. Ferreira Zandona  a,   * , E. Santiago  b , G.J. Eckert  c , D.T. Zero  a,   *  

 azandona   @   iupui.edu
 a Indiana University School of Dentistry, Indianapolis, Ind., 
 b University of Puerto Rico, and  c Indiana University School of 
Medicine, Indianapolis, Ind., USA 

 As a mean to increase sensitivity of visual examination adjunc-
tive aids have been suggested. This study’s purpose was to combine 
a standardized visually-based system, the International Caries De-
tection and Assessment System (ICDAS) with the sensitive fluo-
rescence-based system, quantitative light-induced fluorescence 
(QLF) to determine if the predictive ability of the visual method 
increases. 565 children (5–13 years old) were consented, assented, 
enrolled and examined at baseline and regular intervals over 48 
months with the ICDAS, yearly radiographs and QLF. 338 chil-
dren completed all the exams. The Spearman correlation coeffi-
cients between ICDAS and QLF in combination with ICDAS 
(QLF-I) and between ICDAS and ICDAS/QLF-I Combo were both 
0.89. The addition of QLF exam increased the number of surfaces 
scored as 1, 2 and 4, with the highest difference among scores 2 
(2.54% more surfaces) followed by scores 1 (2.09%) and 4 (0.41%). 
The odds of progression by age, surface type and ICDAS score at 
baseline, analyzed by logistic regression, where higher for the
ICDAS/QLF-I Combo exam, but when only the first two years 
were considered, the odds of progression were higher for the
ICDAS exam alone. The differences were more pronounced for 
comparisons with ICDAS score 4 versus unerupted: ICDAS – OR 

50.93 (CI 28.67, 90.46)/ICDAS/QLFI – OR 82.35 (39.42, 172.03); 
followed by sound: 18.15 (10.26, 32.1)/26.73 (12.84, 55.64); inac-
tive score 2: 4.36 (2.29, 8.29)/9.72 (4.05, 23.31); active score 1: 5.59 
(3.15, 9.91)/8.79 (4.2, 18.41); inactive score 1: 7.07 (3.87, 12.9)/9.32 
(4.19, 20.69); active score 2: 2.8 (1.6, 4.89)/4.38 (2.15, 8.95); and 
score 3: 0.97 (0.51, 1.83)/1.65 (0.75, 3.6) respectively. In conclu-
sion, the  addition of the QLF exam to ICDAS provides a modest 
increase in predictive ability.

  This study was supported by NIH/NIDCR RO1DE017890-01.

  220 

 Exfoliation Pattern of Primary Molars Treated 

according to Three Protocols 

 M.C. Mijan  a,  b , R. Guedes de Amorim  a , S.C. Leal  c , J. Mulder  a , 
J.E. Frencken  a,   *  

 rga1612   @   yahoo.com.br
 a Department of Global Oral Health, College of Dental Sciences, 
Radboud University Nijmegen Medical Centre, Nijmegen, 
The Netherlands; Departments of  b Post-Graduation in Health 
Sciences and  c Pediatric Dentistry, School of Health Sciences, 
University of Brasília, Brasília, Brazil 

 The aim of the study was to evaluate the exfoliation pattern of 
primary molars treated according to three protocols. The hypoth-
esis tested was that there is no difference in the exfoliation pattern 
of primary molars treated according to conventional restorative 
treatment using amalgam (CRT), atraumatic restorative treatment 
using high-viscosity glass-ionomer (ART) and ultra-conservative 
treatment (UCT), which consisted of restoring small cavities with 
ART and cleaning medium/large non-restored cavities daily with 
toothpaste/toothbrush under supervision, protocols. A sample of 
302 children aged 6–7 years old from a suburban deprived area of 
Brazil were followed up for 3.5 years. The numbers of treated mo-
lars were 341 (CRT), 244 (ART), and 281 (UCT). Exfoliation per-
centages were obtained using the PHREG procedure. Differences 
between the three treatment protocol groups were tested using the 
Wald test. After 3.5 years, the percentages of all primary molars 
exfoliated were 51.0% (CRT), 48.7% (ART), and 48.1% (UCT)
(p = 0.62). Despite the absence of a statistically significant differ-
ence between the groups, the pattern of exfoliation during the 3.5 
years differed depending on type of molar (p < 0.0001). For first 
primary molars, a higher percentage of molars from the UCT 
group had exfoliated than that from CRT at the 1-year evaluation 
(p = 0.035). For second primary molars, a higher percentage of 
molars from the UCT group had exfoliated than those from ART 
at both 2-year (p = 0.009) and 3-year (p = 0.036) evaluations, and 
than that from the CRT group at 3-year evaluation (p = 0.036). In 
conclusion, the three treatment protocols led to similar exfoliation 
percentages of all primary molars after 3.5 years, but the molars 
treated according to UCT exfoliated earlier than those of the CRT 
and ART groups, especially second primary molars.

  This study was funded by FAP-DF, Brasília and Radboud Uni-
versity Nijmegen institutional funds.
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  221 

 Dental Erosion of Permanent Incisors and Primary 

Molars in Mixed Dentition Children in Pusan 

 S. Kim  a,   * , K.T. Jang  b , T.S. Jeong  a , J.Y. Kim  a , M.S. Kim  a , J.S. Kim  a  

 shinkim   @   pusan.ac.kr
 a Department of Pediatric Dentistry, School of Dentistry, Pusan 
National University, Pusan, and  b Department of Pediatric 
Dentistry, School of Dentistry, Seoul National University, Seoul, 
Korea 

 The purpose of this study was to survey the prevalence and se-
verity of dental erosion in mixed dentition children, and to assess 
some relevant risk factors, especially focusing on the newly erupt-
ing permanent incisors and nearly exfoliating primary molars with 
two separate methods and populations. This twofold study was 
performed by two independent surveys: first was performed in 
2011 on 5,116 tooth surfaces of maxillary permanent incisors from 
664 children of 8–9 years age using Visual Erosion Dental Exami-
nation (VEDE) system modified from Lussi’s Index, second, on 
4,832 primary molars from 788 children with age of 9–10 years 
living in Pusan city in 2012 using Modified Linkosalo and Mark-
kanen system by Ganss. Relevant risk factors were assessed by 
questionnaires asking some consumption modes of erosive bever-
ages and foods. The data were processed statistically with Clopper-
Pearson method, chi-squared test, independent t test and logistic 
regression analysis. The prevalence in young permanent incisors 
was 36.5% (242/664), showing severity distribution of 58.3%, 
26.0%, 15.7% in score 0, 1, 2 separately without score 3, 4, 5, and 
positive relationship with preference and consumption frequency 
of carbonated beverages and fruit juices (p < 0.05). The total prev-
alence in primary molars nearing exfoliation was 27% (213/788). 
By the prevalence of primary teeth, 9.04% (437/4,832) of total pri-
mary molars showed erosion, with higher value in mandibular pri-
mary molars (287/2,380, 12.06%) than those of maxilla (150/2,452, 
6.12%) (p < 0.05), and mandibular left first primary molars (17.9%) 
at top ranking. According to the analysis of risk factors, frequent 
intake of carbonated drinks and fruit juices, and using straw at 
drinking showed significant relationship with development of ero-
sion (p < 0.05). In conclusion, relatively high prevalence of tooth 
erosion was found in mixed dentition children both in young per-
manent incisors and shedding primary molars.

  222 

 Saliva Buffering Capacity in Relation to 

Consumption of Energy Drinks 

 J. Sanchez  a,   * , R. Cabello  a , J. Lira  b , S. Faleiros  a , G. Rodríguez  a , 
B. Ruiz  a , M. Diaz-Dosque  a , I. Urzua  a  

 drajennysanchez   @   gmail.com
 a Faculty of Dentistry, University of Chile, Santiago, and  b Faculty 
of Dentistry, University of Desarrollo, Santiago, Chile 

  Objective:  To determine the effect produced by the buffering 
capacity of saliva on the pH of energy drinks.  Methods:  Thirteen 
energy drinks on the market of Chile were examined. Saliva sam-
ples were obtained from three systemically healthy young patients 

(aged 18–25 years), who did not present with any pathology that 
affects the salivary glands and/or any defects in the quality and 
quantity of saliva. The saliva samples were grouped in a ‘pool’ of 
saliva. 5 ml of energy drink was added to each of four tubes. To one 
tube 5 ml of water was added and the other three were replicates 
with 5 ml of mix energy drink added. Before adding water or sa-
liva a measurement was performed, first with 5 ml of energy drink, 
to calculate the pH of the beverage by itself. Then 1 ml of water/
saliva were added until 13 ml of solution was completed. The mea-
surements were performed every 3 min to allow the pH meter reg-
ister the pH correctly. This procedure was performed with each of 
the energy drinks.  Results:  pH ranges of energy drinks range from 
2.42 ± 0.008 (Battery-Gingered ® ) to pH 3.44 ± 0.005 (Battery Sug-
ar-Free ® ). While the pool of saliva on average had a pH value of 
7.99 and 7.05 water. The beverage Speed ®  increases in higher mea-
sure the pH after adding the saliva, reaching a pH value of 4.38, 
while the less pH increase was achieved by the beverage Quick En-
ergy ®  reaching a pH value of 3.37.  Conclusion:  The buffering ca-
pacity of saliva is not capable of increasing the pH of energy drinks 
above the critical pH 5.5 in a solution of 38% (v/v) of energy drink 
with saliva.

  223 

 Protective Effect of Calcium and Fluoride Rinses on 

Dentin Erosion under Low Salivary Flow Conditions 

 A.B. Borges  a,  b,   * , T. Scaramucci  a , F. Lippert  a , A.T. Hara  a  

 ahara   @   iupui.edu
 a Oral Health Research Institute, Indiana University School of 
Dentistry, Indianapolis, Ind., USA;  b São José dos Campos
School of Dentistry, Universidade Estadual Paulista (UNESP),
São José dos Campos, Brazil 

 Calcium pre-treatment has been suggested to increase the car-
iostatic effect of sodium fluoride, but its effect on erosion is unclear 
and was investigated. Dentin specimens were assigned into 6 
groups (n = 8): deionized water (DIW), NaF (12 m M ) or calcium 
lactate (150 m M ) followed by NaF (CaL+NaF); and salivary flow 
rates: 0.5 or 0.05 ml/min, simulating normal (NF) and low (LF) 
salivary flow rates, respectively. The specimens were placed in cus-
tom-made devices, creating a sealed chamber on the enamel sur-
face connected to a peristaltic pump. Citric acid (0.3%, pH 3.8) was 
injected into the chamber for 2 min, followed by artificial saliva at 
0.5 or 0.05 ml/min for 60 min. This cycle was repeated 4×/day.
30 min after the 1st and 4th erosive challenges, specimens were 
treated with the rinse solutions. The erosion-remineralization cy-
cles and rinse treatments were performed for 3 days. Surface loss 
(SL, μm) was determined by optical profilometry. KOH-soluble 
and enamel fluoride uptake (μg/cm 2 ) were determined at the end 
of the experiment. Data were analyzed by two-way ANOVA and 
Tukey test (α = 0.05). In NF conditions, DIW showed significant-
ly higher SL (8.71 ± 1.72) than NaF (6.41 ± 1.63) and CaL+NaF 
(5.66 ± 1.57), which did not differ from each other. In LF condi-
tions, significant differences were observed among all groups 
(DIW: 14.55 ± 2.95; NaF: 10.08 ± 1.51; CaL+NaF: 6.65 ± 1.19). The 
within rinse treatments comparison showed that higher SL was 
found when associated to the low flow, except for CaL+NaF (p = 
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0.293). Higher KOH-soluble fluoride was observed for CaL+NaF 
(LF: 4.25 ± 2.80; NF: 2.46 ± 2.34), followed by NaF (LF: 2.04 ± 6.45; 
NF: 0.79 ± 1.52) and DIW (LF: 0.20 ± 0.38; NF: 0.23 ± 0.24). Fluo-
ride uptake was not different between salivary flows (p = 0.636) 
and DIW (LF: 0.17 ± 0.06; NF: 0.17 ± 0.07) < NaF (LF: 0.87 ± 0.29; 
NF: 0.91 ± 0.28) = CaL+NaF (LF: 1.31 ± 0.36; NF: 1.14 ± 0.55). It 
was concluded that the calcium lactate pre-rinse increased KOH-
soluble fluoride availability, enhancing the sodium fluoride pro-
tection against erosion in low salivary flow conditions.

  The study was funded by Oral Health Research Institute, Indi-
ana University School of Dentistry, Indianapolis, Ind., USA, and 
Coordination for the Improvement of Higher Education Person-
nel (CAPES), Brazil.

  224 

 Anti-Erosion Effects of a High Fluoride Dentifrice on 

Natural and Polished Enamel Surface 

 H.P. Chew  a,   * , C.M. Zakian  b , S.B. Jones  c , I.A. Pretty  b , N.X. West  c , 
R.P. Ellwood  b  

 chewhp   @   um.edu.my
 a Faculty of Dentistry, University of Malaya, Kuala Lumpur, 
Malaysia;  b School of Dentistry, The University of Manchester, 
Manchester, and  c School of Oral and Dental Sciences, University 
of Bristol, Bristol, UK 

 Most studies of the anti-erosion efficacy of fluoride compounds 
had been carried out with polished samples. However there may 
be a difference in the response between natural and polished 
enamel surface. The aim of this study was to evaluate whether there 
is a difference in the efficacy of a high fluoride dentifrice in reduc-
ing the rate of early erosion between polished and natural surface 
human enamel. A double-blind, split mouth, in situ randomised 
clinical trial was conducted. 20 volunteers wore two mandibular 
appliances, each embedded with one human enamel with natural 
surface (Ns) and one with polished surface (Ps). The participants 
wore the appliances for 5 days from 09.00 to 16.00. Each day they 
swished a total of 250 ml orange juice around their mouth for
10 min at three separate intervals. After the 1st and 3rd acid chal-
lenge, the appliance carrying samples of the treatment group was 
subjected to in vitro treatment with Colgate Duraphat5000 for
2 min whilst the other appliance were immersed in deionised wa-
ter. Surface microhardness measurements were made at baseline 
and at the end of each day. Percentage of surface microhardness 
change (ΔSMC) was the outcome measure. At the end of the study, 
the mean difference ± SE of ΔSMC between the treated and control 
groups of the Ns and Ps group were 19.1 ± 7.2% and 4.45 ± 3.89%, 
respectively. Multiple regression analysis of ΔSMC with erosion 
interval showed that the treatment and control group of the Ns 
specimens demonstrated significant differences (p = 0.036) while 
the Ps group did not (p = 0.248). It can be concluded that treating 
natural surface enamel with Duraphat 5,000 ppm increased its re-
sistance against concurrent early in vivo erosive challenge with an 
orange juice challenge regime.

  The study was funded by Colgate Palmolive (UK).

  225 

 Effects of Varying Concentrations and Immersion 

Times of Acid on Human Enamel during Erosion/

Abrasion 

 M. Mistry  * , R. Moazzez, R. Austin, D. Bartlett 

 k1195992   @   kcl.ac.uk
Prosthodontics, Kings College London Dental Institute, London, UK 

 The aim was to study the effects of citric acid and abrasion on 
enamel in vitro. Extracted caries-free teeth were sectioned to pro-
duce a total of 360 highly polished enamel samples. Sections were 
immersed in citric acid (pH 3.2) at 0.3, 0.6 and 1% and for 5, 10, 
15, 20 min together with 120 and 240 liner strokes. Each section 
was embedded in composite, with a window of exposed enamel 
( ∼ 1 × 3 mm) and separated into 36 groups. Each group of 10 sam-
ples, underwent 5 cycles of erosion (1 cycle = immersion in acid  →  
rinse with distilled water) at room temperature, in 80 ml of solu-
tion, with agitation (62.5 rpm) at each concentration and immer-
sion time; and in addition for erosion/abrasion (1 cycle = ero - 
sion  →  abrasion on toothbrushing machine, at 120 and 240 with 
Oral B P40 toothbrush, 290–295 g of force, in non-fluoridated 
toothpaste slurry). Samples were analysed with non-contact laser 
profilometry and single/mean step height was calculated using
3 different surface analysis programs (Boddies, Image J and 
 Mountains). Repeatability of the 3 surface analysis programs was 
calculated using intra-class correlations. 3-way ANOVA and mul-
tiple linear regressions was used to analyse the effect of concentra-
tion, time and abrasion on step height. There was excellent agree-
ment between the surface analysis techniques (96.7%). The mean 
step height ± standard deviations (μm) for: erosion 0.3% CA/5 min 
was 3.66 ± 0.61; 1% CA/20 min 40.89 ± 7.10; erosion/abrasion with 
120 LS at 0.3% CA/5 min was 7.56 ± 1.26 and 1% CA/20 min was 
35.10 ± 5.01; erosion/abrasion with 240 LS at 0.3% CA/5 min was 
5.68 ± 0.64 and 1% CA/20 min was 41.94 ± 4.44 (p > 0.01). In con-
clusion, within this laboratory model an increase in time and con-
centration produced higher step heights for erosion and erosion/
abrasion. All experiments showed a limit in step height.

  This study was supported by Proctor and Gamble.

  226 

 Efficacy of Silver Diamine Fluoride in Inhibiting 

Dental Erosion in Different in vitro Models 

 W.A. Cunha  a , F.N.P. Corrêa  b , F.M. Mendes  c , J. Mattos-Silveira  c , 
C.A.B. Guglielmi  c , M.M. Braga  c , M.S.N.P. Corrêa  c,   *  

 msnpcorr   @   usp.br
 a Department of Pediatric Dentistry, University of Cruzeiro do 
Sul, Cruzeiro do Sul,  b Department of Pediatric Dentistry, Dental 
School, São Leopoldo Mandic, Campinas, and  c Department of 
Orthodontics and Pediatric Dentistry, Dental School, University 
of São Paulo, São Paulo, Brazil 

 This study aimed to assess the efficacy of silver diamine fluoride 
(SDF) in inhibiting mineral loss during in vitro erosive challenge 
in primary teeth and to compare it to other usual forms of fluoride. 
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The sample comprised eighty primary canines. An area on buccal 
surfaces was delimited by an acid-resistant varnish. Teeth were 
randomly distributed in eight groups according to pre-treatment 
solutions: 2% NaF solution (n = 20), 10% SDF solution (n = 20) 
and distilled water (n = 40). Specimens were immersed in each re-
spective solution for 24 h. Subsequently specimens underwent 
10-minute erosive acid challenges using 1% citric acid (n = 10 per 
group) and 10% citric acid (n = 10 per group). 20 specimens were 
not exposed to erosive challenge nor to any pre-treatment and re-
mained in distilled water (negative control group). At the end,
3 ml of the citric acid or distilled water solutions were collected for 
calcium and phosphate concentration analysis by the atomic emis-
sion spectrometer and loss of minerals was calculated per area ex-
posed to the challenge (μg/mm 2 ). Variance analysis and Tukey’s 
test were used to compare groups and different erosive challenges. 
The specimens treated using SDF presented lower phosphate loss 
compared to non-pre-treated specimens (2.95 ± 3.10) and to the 
NaF specimens (2.23 ± 1.69) when exposure to 10% citric acid
(p < 0.05). When exposure to 1% citric acid lower losses were found 
for NaF (0.15 ± 0.05) and SDF groups (0.13 ± 0.02) compared to 
non-pre-treatment (1.34 ± 1.05) (p < 0.05). Calcium loss was sim-
ilar for all groups’ exposure to any erosive challenge, independent 
of pre-treatment received (p > 0.05). In conclusion, 24-hour treat-
ment with 10% SDF enables, in vitro, lower phosphate loss on pri-
mary teeth in high acid concentration challenge compared to oth-
er fluoride products.

  The study was funded by Pró-Reitoria de Pesquisa da USP, 
Fundação de Amparo à Pesquisa do Estado de São Paulo, Con-
selho Nacional de Desenvolvimento Científico e Tecnológico and 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior.

  227 

 No Correlation between Caries and Erosion in 

Adolescents 

 U. Schiffner * , N. Neumann-Lezius, M. Waldmeyer 

 schiffner   @   uke.de
University of Hamburg, Dental School, Hamburg, Germany 

 There is a distinct caries decline in children and adolescents in 
many countries. In recent years, other dental hard tissue altera-
tions like erosions have attracted scientific attention, and from 
some countries an increase in erosion prevalence is reported. As 
the development both of caries and erosions is influenced by diet, 
the hypothesis was posed that there is a negative correlation be-
tween carious and erosive tooth findings. In a field survey in Ham-
burg, Germany, 759 schoolchildren aged 12–15 years were exam-
ined for caries and dental erosions by two calibrated investigators. 
Each tooth surface was recorded for caries and erosions separately. 
Statistical evaluation included determination of prevalence rates 
and mean number of affected teeth and surfaces as well as correla-
tion analyses. Caries prevalence was 38.3%, and the prevalence of 
erosions was 25.4%. 10.4% of the children exhibited both caries 
and erosions, while 46.6% showed none of these findings. The 
mean DMFT score was 1.0 ± 1.8 (girls 1.2 ± 2.0, boys 0.9 ± 1.7; p = 
0.015), and on average 1.2 ± 3.0 teeth showed erosions. Neither the 
prevalence rates of caries and erosions (χ 2  test: p = 0.391) nor the 
mean number of affected teeth (Pearson correlation: p = 0.257) 
were significantly related. The same result was obtained when the 
calculation was performed for girls and boys separately. In girls, 
who exhibited significantly higher DMFT scores than boys, there 
was a tendency towards lower numbers of erosion-affected teeth 
in caries-free subjects (0.9 ± 2.6 teeth), compared with girls with 
caries (1.6 ± 3.9). It can be concluded that the prevalence of caries 
and dental erosions and the mean number of involved teeth are 
independent in schoolchildren in Hamburg.
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