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Abod, Samantha (4™ Yr) Poster, IADR
Toxicity of a Novel Lysine-Derived Polyurethane Adhesive

Abod, S, Buckley, M.J., University of Pittsburgh, PA, USA

Objective: The tissue sealant/tissue adhesive market is a vibrant and dynamic sector with emerging technologies,
innovative concepts, and cutting-edge applications. The primary purpose of these projects is to facilitate the wound-
healing process, primarily by improving on wound closure and hemostasis. The closure of both traumatic and
surgical wounds are complicated by delayed healing, due to continued hemorrhage, development of hematomas,
wound breakdown, and post-operative scarring due to poor tissue apposition. We have developed a lysine-derived
urethane tissue adhesive that is biocompatible, resorbable. Our lysine-derived urethane tissue adhesive material
exhibits a molecular structure that allows for various alterations, and is hence a technology platform that can be
developed in many forms with a variety of physical properties. It can be used as an appropriate tissue adhesive or
sealant with biomechanical strength to adhere to tissue with a watertight seal for a substantial period of time prior to
bioresorption. As with any new material, toxicity testing is critical to the safety process. Methods: An in vitro
cytotoxicity testing for biocompatibility was done using the ISO method from 1X MEM extract. An extract of the
adhesive after cure was prepared using MEM supplemented with 5% serum and 2% antibiotics. The test extract was
then placed onto a confluent monolayer of L-929 mouse fibroblast cells propagated in 5% CO2. . A reagent, positive
and negative control were used. All monolayer were incubated at 370 in the presence of 5% CO2 for 48 hours. The
monolayer was examined microscopically to determine cell morphology changes or cell lysis. Results: All test
samples, reagent and positive controls showed 0% cell morphology changes (rounding), intracytoplasmic granules,
or cell lysis. Conclusion: Under the conditions of this study, the 1X MEM test extract showed no evidence of
causing cell lysis or toxicity.

web-J Dent Res: Abstract #2282 (2005)

Bretz, Walter Poster, IADR
Predicting Colonization of Periodontal Pathogens in Infants

Bretz, W.A.1, Rosa 0.2, Silva, 8.2, Rustveld, L.O.1, and Loesche, W.S, 1University of Pittsburgh, PA, USA, 2University
of S&do Paulo-Bauru, Bauru SP, Brazil, 3 University of Michigan, Ann Arbor, USA

Objectives: In an ongoing randomized double-masked placebo-controlled clinical trial on the interception of
acquisition of periodontal pathogens by infants from mothers, we sought to determine predictors of microbial
colonization of the tongue in infancy. Methods: Participants included 146 mother-infant pairs of Bauru, Brazil.
Infants entered the study when they were 2 months old and colonization of the tongue by periodontal pathogens was
assessed when they were 7 months and 11 months old. Mothers were on average 20.2 (4.2) years old at the
beginning of the study. The dependent variable was colonization of the tongue by T. denticola, P. gingivalis and T.
for synthensis as measured by a tongue swab placed on the BANA test. Independent variables included: BANA test
results in mothers for the tongue and for subgingival plaque of 4 periodontal sites (first molars); mother-infant
antibiotic usage; mother smoking and breast-feeding status; mother-infant interaction; household density and
composition; infant's weight and height. Odds ratios and confidence intervals were determined with generalized
estimating equations (GEE). All model parameters were adjusted for treatment group, visits, mother's age and race,
and infant race and gender. Results: Only two variables contributed to an infant having a positive BANA test for the
tongue: 1) Mothers who were positive for the BANA test on tongue (OR=3.39, CI=1.82-6.31, p<0.001); 2) Father in
household (OR=2.25, CI=1.09-4.65, p<0.03). Conclusion: Colonization of periodontal pathogens on the tongue of
infants is significantly predicted by the presence of periodontal pathogens on the mother's tongue and to a lesser
extent by household composition (father in the household). Supported by NIDCR grant DE13534.

web-J Dent Res: Abstract # 3542 (2005)
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Caccamese, J. Poster, AAOMS

Differential Expression of Bone Morphogenic in the Perisutural Tissues of Normal and Craniosynostotic
Rabbits

Caccamese, J., Shand, J.M., Sciote, J., Mitchell, R., Cooper, G.M., Costello, B.J., and Mooney, M.P.

Statement of the Problem: The differential expression of transforming growth factor-(TGF)-beta isoforms has been
shown in humans and rabbits with familial nonsyndromic craniosynostosis. Bone morphogenic proteins (BMP’s) are
members of the TGF-beta superfamily, but little is known of their role in the etiopathogenesis of craniosynostosis.
This study investigates the expression patterns of BMP-2, BMP-4, and BMP-7 in the perisutural tissues from a rabbit
model of familial nonsyndromic craniosynostosis.

Materials and Methods: Twelve 10 —day-old New Zealand White rabbits were assigned to two groups. Group 1
consisted of six wild-type control rabbits (N=12 coronal sutures), and group 2 consisted of six rabbits with coronal
suture synostosis (N=12 coronal sutures). The rabbits were obtained from a breeding colony of synostotic rabbits
housed at the University of Pittsburgh. At ten days of age, the animals were euthanized, the coronal perisutural were
harvested en bloc, and the tissue was processed for immunohistochemistry. The perisutural tissues consist of the
periosteum, dura mater, frontal and parietal osteogenic fronts, as well as the sutural ligament between the
osteogenic fronts. These tissues were incubated with polyclonal antibodies specific for BMP-2, BMP-4, OR BMP-7
and staining was achieved using the abc Staining System (Santa Cruz Biotech) with DAB as a chromagen. Method
of Data Analysis: Spatial staining patterns, as well as relative intensity, were evaluated through qualitative analysis.
Results: Histological examination revealed a greatly increased amount of bone present in the synostotic sutures
compared to wild-type sutures. Immunoreactivity of BMP-2 and BMP-4 was more intense in wild-type versus
synostotic sutures. They were expressed with greater intensity as well as in a larger cell population, in both number
and tissue type. In contrast, BMP-7 showed reduced staining compared to BMP-2 and BMP-4, though the staining
patterns were similar between synostotic and wild-type sutures.

Conclusion: Initial findings suggest that BMPs are differentially expressed between normal and synostotic rabbits.
Because there is already an increased amount of bone in the synostotic sutures at 10 days, the period of BMP
regulated growth and development may have already occurred. Recent evidence suggests that Noggin, an
antagonist to BMP-2,-4, and -7, is downregulated in the suture mesenchyme of fusing cranial sutures. The actions of
BMP are controlled not only through gene expression and protein processing, but also by interaction with antagonists
such as Noggin. For these reasons, further experiments must be undertaken to elucidate the role of BMPs in the
occurrence of nonsyndromic craniosyntosis.

Cooper, Margaret Poster, ASHG
Birth Prevalence of Cleft Lip with or without Cleft Palate in Asian Populations: A Meta-Analysis.

Cooper, M.E.,' Sank, J.R.,?> Marazita, M.L.," 1) Center for Craniofacial and Dental Genetics, University of
Pittsburgh, Pittsburgh, PA; 2) Division of Genetics, Department of Pediatrics, University of Florida.

Cleft lip and cleft palate are among the most common congenital abnormalities. Reported birth prevalences range
from 1/1,000 in Caucasians to as high as 2 per 1,000 in Asians. Accurate estimates of birth prevalence rates are
necessary for genetic analyses and genetic counseling. The aim of this study is to clarify the birth prevalence of
clefts via a meta-analysis of 45 studies involving non-overlapping Asian populations, representing 12,612,166 total
pregnancies (TP=live births and pregnancy losses). The table below summarizes the 95%; C.I. on the estimated birth
prevalences per 1,000 pregnancies for nonsyndromic (NS) cleft lip with or without cleft palate (CL/P), NS plus
syndromic (S), total pregnancies (TP), and live births (LB) only. For All Asians as well as Chinese, Japanese and
Other subsets, the birth prevalences are significantly greater than the Caucasian rate of 1.0/1,000. Notably, no C.I.
includes the often quoted figure of 2.0/1,000 for Asians which appears to be based on early Japanese studies that
included large numbers of pregnancy losses and both S and NS cases. From the table, the S+NS TP CL/P Japanese
rates are significantly higher than the Chinese or Other subgroups, but if only NS LB are considered, there are no
significant differences among the Asian subgroups. These results demonstrate the extreme importance for current
population-based studies of clefts to include careful delineation of syndromes, cleft type (CL, CL+P, CP), and birth
status (live births versus pregnancy losses). Supported by NIH GRANT #DE(09886.

All Asians Chinese Japanese Other Asians
S+NS TP CL/P 1.33(1.31, 1.35) 1.26(1.23, 1.28) 1.77(1.69, 1.85) 1.41(1.34, 1.48)
NS LB CL/P  1.19(1.13, 1.25) 1.20(1.11, 1.28) 1.18(1.09, 1.28) 1.22(1.04, 1.42)

54th annual meeting of the American Society of Human Genetics (2004)




Cooper, Gregory Oral, ACPA
Noggin Expressing Muscle-Derived Cells Inhibit Calvarial Defect Healing in Rats
Cooper, G.M., Peng, H., Usas, A., Losee, J., Mooney, M., and Huard, J.

Background/Purpose: Bone overgrowth is a clinical correlate in cases of rheumatoid arthritis, fibrodysplasia
ossificans progressive, and craniosynostosis. Bone morphogenetic proteins (BMPs) have been implicated in
several bone disorders. Noggin inhibits BMP actively by directly binding to and inactivating BMP2, BMP4, and
BMP7. We have shown previously that retroviral delivery of Noggin inhibits bone formation in several models
of heterotopic ossification. The current study was designed to test the hypothesis that ex vivo Noggin gene
therapy will inhibit bony healing of rat calvarial defects.

Method(s): Muscle-derived cells (MDCs) were isolated from Fischer 344 rats (Harlan). Cells were transduced
with retrovirus to express Noggin; expression was analyzed via bioassay. Round, 2.3mm, defects were created
in each parietal bone of 11 adult rats. The defects were divided into three groups: 1) surgical control group-no
treatment (n=11), 2) cellular control group-MDCs expressing Lac-Z (n=7); 3) MDC-Noggin-treated group (n=4).
In groups 2 and 3, a collagen vehicle, seeded with 1 x 10”5 cells, covered the defects. Defect area was
determined via radiographic analysis 6 weeks post-operatively.

Results/Objective(s): Quantitative radiographic analysis indicated that Noggin-treated defects displayed large
defects 6 weeks post operatively (4.261 mm2 +/-0.38), whereas Lac-Z and untreated control defects displayed
smaller defects (3.305 mm2 +/-0.67 and 2.622 mm2 +/-0.72, respectively). It was determined that Noggin
treated defects were significantly larger than Lac-Z and untreated defects (p<0.05 by oneway ANOVA),
demonstrating that Noggin inhibited normal bone healing.

Conclusions: These results suggest that gene therapy with cells transduced to express Noggin effectively
reduced the amount of bone that formed within healing calvarial defects. These results also suggest that the
delivery of Noggin via ex-vivo gene therapy may constitute an effective treatment strategy for bone overgrowth
disorders.

Cooper, Gregory Oral, PSRC
Noggin-Expressing Muscle-Derived Stem Cells Effectively Inhibit Cranial Defect Healing in Rodents.
Cooper, G.M., Peng, H., Usas, A., Mooney, M.P., Huard, J.

Bone overgrowth is common in cases of rheumatoid arthritis, fibrodysplasia ossificans progressiva, and
craniosynostosis. Bone morphogenetic proteins (BMPs) are potent osteoinductive proteins whose increased activity
has been implicated in several bone disorders. Noggin inhibits BMP activity by directly binding to and inactivating
BMP2, BMP4 and BMP7. We have shown previously that retroviral delivery of noggin is capable of inhibiting bone
formation in several models of heterotopic ossification. The current study was designed to test the hypothesis that ex
vivo noggin gene therapy will inhibit bone healing in a rodent non-critical-sized defect (nCSD). Muscle-derived stem
cells (MDSCs) were isolated from C57BL6-J mice. The cells were transduced with a retrovirus to express Noggin;
expression was analyzed via bioassay. A round 1.5mm nCSD was created in the parietal bone of each of the 6 adult
mice used in the study. The mice were divided into two groups: 1) untreated controls (n=3); 2) MDSC-Noggin-treated
(n=3). In Group 2 animals, a collagen vehicle seeded with 1 x 10° transduced cells was implanted to cover the nCSD.
Data was collected at 3, 6, and 12 weeks post-operatively. Quantitative radiographic analysis revealed that Noggin-
treated defects healed approximately 25% of the original defect, whereas untreated control defects displayed
approximately 80% healing. Histological analysis revealed that the noggin-treated defects failed to display normal
healing at the osteotomy margins, compared to untreated controls. These results suggest that gene therapy with
cells transduced to express noggin effectively reduced the amount of bone that formed within healing cranial defects.
An ex vivo gene therapy approach based on the implantation of retrovirally transduced MDSCs enabled the delivery
and long-term production of high levels of protein in the wound site. These results suggest that the delivery of Noggin
via this strategy may constitute an effective treatment strategy for bone overgrowth disorders.

Plastic Surgery Research Council Meeting, Ann Arbor, Ml , June 9-12, 2004.




Cooper, Gregory Oral, ASGT
Noggin Gene-Based Therapy Inhibits Cranial Defect Healing In Mice
Cooper, G.M., Peng, H., Usas, A., Mooney, M.P., Huard, J.

Introduction: Bone overgrowth is common in cases of rheumatoid arthritis, fibrodysplasia ossificans progressiva, and
craniosynostosis. Bone morphogenetic proteins (BMPs) are potent osteoinductive proteins whose increased activity has
been implicated in several bone disorders. Noggin, a protein known for its dorsalizing ability in the developing embryo, can
inhibit BMP activity by directly binding to and inactivating BMP-2, BMP-4, and BMP-7. We have shown previously that
retroviral delivery of noggin is capable of inhibiting bone formation in several models of heterotopic ossification. The current
study was designed to test the hypothesis that ex vivo noggin gene therapy will inhibit bone healing in a rodent non-critical-
sized defect (nCSD).

Methods: Muscle-derived stem cells (MDSCs) were isolated from the hind limbs of C57BL6-J mice (Jackson Laboratories).
The cells were transduced with a retrovirus to express noggin; expression was analyzed via bioassay. A round 1.8mm
nCSD was created in the parietal bone of each of the 29 adult mice used in the study. The mice were divided into three
groups: 1) untreated control group (n=10); 2) MDSC-Lac-Z-treated group (n=10); 3) MDSC-Noggin-treated group. In the
Group 2&3 animals, a collagen vehicle seeded with 1 x 10° transduced cells was implanted to cover the nCSD. Bone
healing was monitored via radiographic and histological analysis 6 weeks post-operatively.

Results: Radiographic analysis revealed a significant reduction in bone formation in the mice treated with Noggin compared
with the Lac-Z treated and untreated controls. Histological analysis confirmed the radiographic data and revealed that the
Noggin-treated defects failed to display the healing that normally occurs at the osteotomy margins, which was observed in
the untreated and Lac-Z treated control animals. Quantitative radiographic analysis indicated that the Noggin-treated
defects displayed significantly larger defect areas (1.93 mm?; p<.05) than either untreated (1.44 mm?) or Lac-Z-treated (1.37
mm?) defects.

Discussion: These results suggest that gene therapy with cells transduced to express Noggin effectively reduced the
amount of bone that formed within healing cranial defects. An ex vivo gene therapy approach based on the implantation of
retrovirally transduced MDSCs enabled the delivery and long-term production of high levels of protein in the wound site.
These results suggest that the delivery of Noggin via this strategy may constitute an effective treatment strategy for bone
overgrowth disorders.

American Society for Gene Therapy (2004)

Cooper, Gregory Poster, IADR
Noggin Inhibits Resynostosis in Craniosynostotic Rabbits

Coo?er, G.M.1, Barbano, T.,2 CACCAMESE, J.,2 Morrison, M.,2 Gunnell, M.,2 Costello, B.J.,2 Losee, J.E.,3 Siegel,
M.I,Z Moursi, AM.,* Huard, J.,> and Mooney, M.P." Growth & Development Laboratory, Pittsburgh, PA, USA, ?
University of Pittsburgh, PA, USA, % The Children's Hospital of Pittsburgh, PA, USA, * Ohio State University,
Columbus, USA

Objectives: Craniosynostosis is defined as the premature fusion of one or more of the cranial sutures which causes
secondary deformations of the cranial vault, cranial base, and brain. Current surgical interventions involve extirpation
and release of the fused suture to allow unrestricted brain growth. However, resynostosis of the extirpated regions
typically occurs. The bone morphogenetic proteins (BMPs) are well-described inducers of ossification and are
involved in bone healing. Noggin is an extracellular inhibitor of BMPs. This study was designed to test the hypothesis
that a postoperative treatment with Noggin can inhibit resynostosis in a rabbit model of human familial non-syndromic
craniosynostosis. Methods: Sixteen New Zealand white rabbits with coronal suture synostosis were divided into 3
groups: 1) Suturectomy controls (n=8); 2) Suturectomy with a slow release collagen vehicle, (n=4); and 3)
Suturectomy with Noggin in a slow release collagen vehicle (n=4). At 10 days of age, a 3mm x 10mm coronal
suturectomy was performed in all rabbits. The sites in Groups 2 and 3 were immediately filled with 0.1cc of a slow
resorbing (90-180 day) collagen gel (Group 2) or mixed with Noggin Protein (10ig/suture) (Group 3). Serial 3D-CT
scan reconstructions of the defects were obtained at 10, 25, 42, and 84 days of age and the sutures were then
harvested for histomorphometric analysis. Results: Analysis of the 3D-CT scan data revealed that the sites treated
with Noggin showed significantly (p<0.05) greater defect areas through 84 days of age compared to BSA and
untreated control rabbits. Conclusions: These data support our initial hypothesis that inhibition of BMP activity using
Noggin therapy may prevent postoperative resynostosis in this rabbit model. These findings also suggest that this
cytokine therapy may have potential clinical use to prevent postoperative resynostosis in infants with
craniosynostosis. NIH DE13078 and DE13420.-01.

web-J Dent Res: Abstract #2828 (2005)
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Martin, Chris (WVU) Poster, IADR
Orthodontic Treatment Needs in Appalachian Youth and Their Parents
Martin, C., McNeil, D., Crout, R., Lawrence, S., and Weyant, R.

Objectives: Appalachian and other rural populations suffer in having a disproportionate amount of health and
oral health problems. Relatively little is known about the occlusal status in this historically isolated, relatively
homogenous population, including the youth. This study was designed to provide information about orthodontic
treatment needs in this group.

Methods: There were 42 youth (age range 12 — 17) and one or both of their biological parents (n = 55) who
were randomly selected from patients of an Appalachian health clinic for participation in a research protocol
involving various behavioral and oral health measures, including an orthodontic examination. Angle’s system
was used to classify patients; an index of treatment need was recorded, as was current or past orthodontic
treatment status.

Results: Of the 42 youngsters, 25 were identified as needing orthodontic care. An additional 5 were either
currently in treatment or had been in treatment in the past. Significantly more youngsters needed treatment
than were receiving it, x3(1) = 13.3, p<.001. The remaining 17 youngsters were judged to have no orthodontic
needs. Of the 25 young people requiring care, 13 were evaluated as having a Class | occlusion, and 12 as
having a Class Il occlusion. Of the 55 parents, only 1 had ever received orthodontic care. There were 14 of
these adults who had full or partial dentures; an additional 5 were partially or completely edentulous, with no
prosthodontic aids.

Conclusion: There is a great deal of unmet orthodontic treatment need in this Appalachian sample. Less than
20% of those youngsters requiring treatment are receiving it. This disparity in receiving treatment has profound
psychosocial and oral health implications, which potentially are lifelong.

web-J Dent Res: (2002)

McNeil, Daniel (WVU) Poster, IADR
Toward an Understanding of Dental Fear in Appalachia

McNeil, D.W.," Crout, R.J.,> Weyant, R.J.,> Widoe, R.K.,2 Martins, R.K.,> Marazita, M.L..,% Fluharty, K.K.,?and
Selby, E.M.,2 " Center for Oral Health Research in Appalachia, West Virginia University School of Dentistry,
Morgantown, WV, USA, 2 West Virginia University, Morgantown, USA, s University of Pittsburgh, PA, USA

Objectives: Dental fear and its independent and interactive effects on oral health care utilization is only
beginning to be understood in rural communities, including Appalachia. As part of a larger study on oral health
in families, dental fear was examined in two rural West Virginia counties. While dental fear levels were
expected to be similar to national norms, it was predicted that dental fear would be predicted by fear of pain,
age, gender, and socioeconomic status (SES). Methods: There were 107 adults who participated as
household groups. As part of a battery of dental and behavioral assessments, the Dental Fear Survey (DFS)
and the Fear of Pain Questionnaire — Short Form were completed. Participants’ mean age was 35.7 years (SD
= 9.3, range 18 — 67), with 37% males and 63% females. Results: Analysis of DFS total scores, separated by
gender, for this Appalachian sample were consistent with published norms for other populations (males, t = -
.26, p = .80; females, t = -.55, p = .59). Regression analysis with the total DFS score as the dependent variable
revealed age (r = - .25) and SES (r = .29) as significant predictors; in addition, fear of pain (r = .58) was the
strongest single contributor (model R? = .42, F (5, 90) = 12.9, p < .001). Conclusion: As predicted, overall
dental fear levels in this Appalachian sample were similar to national norms for other populations. Consistent
with past research, fear of pain was the single best predictor of dental fear levels; age and SES also
significantly contributed to the model. The disproportionate burden of oral disease suffered by Appalachian
populations must be understood in a multifactorial fashion, considering dental fear as one component
interacting with other factors such as oral health values, generational status, and economics. Supported by
NIH/NIDCR grant #R01-DE014899.

web-J Dent Res: Abstract #2002 (2005)
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McNeil, Daniel, WVU Poster, ASTDD

Toward an Understanding of the Relation between Oral Health and Appalachia Identity

McNeil, D.,* Crout, R., Widoe, R., Martins, R., Weyant, R., & Marazita, M. WVU School of Dentistry,
University of Pittsburgh School of Dental Medicine

OBJECTIVES: To relate oral health values and identification as a West Virginian with oral health status.
METHODS: There were 236 adults from two rural West Virginia counties who participated as household
groups. As part of a battery of dental and psychosocial assessments, including the Dental Neglect Scale,

the West Virginia Identity Scale was utilized to assess identification with Appalachian culture.

RESULTS: Greater identification with traditional West Virginia identity was related to less positive oral
health values. Moreover, such identification was associated with poorer self-perceived oral health status.

CONCLUSION: Oral health values and identification with traditional Appalachian values may be
associated with poorer oral health status among rural West Virginians.

Association of State and Territorial Dental Directors (2005)

Mishima, H. Poster, IADR
Fine Mapping of Two Genetic Loci for Nonsyndromic Cleft Lip

Mishima, H.," Moreno, L.M.,' Maher, B.S.,2 Cooper, M.E.,? Goldstein, T.,> Mach, A.," Valencia, C.,* Hing, A.,* Lammer, E.,°
Jones, M..¥ Robin, N.,” Busch, T.," Arcos-Burgos, M.,® Marazita, M.L.,2 and Lidral, A.C.", * University of lowa, Dows Institute
of Dental Research, lowa City, USA, 2 University of Pittsburgh, Center for Craniofacial and Dental Genetics, Division of Oral
Biology, School of Dental Medicine, PA, USA, ® Universidad de Anioquia - Facultad de Odontologia, College of Dentistry,
Medellin, Colombia, * Children's Hospital and Regional Medical Center, Craniofacial Center, Seattle, WA, USA, ° 6
Children’s Hospital of Oakland Research Institute, CA, USA, ® Children’s Hospital of San Diego, CA, USA, 7 University of
Alabama at Birmingham, USA, 8 National Institutes of Health, National Human Genome Research Institute, Bethesda, MD,

USA

Background: Two previous family-based studies, (Prescott et al, 2000; Moreno et al, 2004), have yielded positive results
for genetic loci at 11p12-925 and 17912-31 for nonsyndromic cleft lip with or without cleft palate (CL/P). OBJECTIVES: The
purpose of this study is to confirm and fine map these two loci in an extended sample collection of families. Methods: 23
multiplex families and 144 nuclear trios, consisting of an affected proband and both parents, from lowa, Ohio and
Washington and 76 multiplex families and 85 trios from Colombia. Both simple tandem repeat polymorphisms (STRPs) and
single nucleotide polymorphisms (SNPs) were chosen at a 1-2cM density for these regions with a total of 20 markers for
11p12-925 and 30 markers for 17q12-31. Multipoint parametric dominant and recessive models as well as nonparametric
(SIMWALK NPL) analysis was performed. Association analyses (FBAT) were also conducted. Results: The 11p12-g25
region yielded positive linkage results in the Ohio families with a MaxDomHLOD of 1.306 (D11S4958; 133cM; a=0.50 ) and
a significant NPL p-value of 0.023 (D11S4464 and D11S4958, 123 cM). LD was observed in the 17q12-31 for markers
rs199533 (p=0.017, 69cM) and rs70602 (p=0.024, 69cM) in 292 Colombian trios. Furthermore, significant LD was observed
for the entire data set (521 triads) with the marker rs1530364 (p-val 0.014, 65cM). Conclusions: These results confirm the
presence of CL/P susceptibility loci at 11913-25 and 17912-21. These regions contain genes involved in craniofacial
development such as BARX2 (11g25) and WNT9b and WNT3 at 17921, which is syntenic to the mouse CIf1 region.
Supported by the following grants: NIH R01DE14677, KO2DE015291, P60DE13076; March of Dimes #6-FY01-616.
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Modesto, A. Oral, IADR
MSX1 and Nonsyndromic Clefting with and without Tooth Agenesis

Modesto, A.." Moreno, L.M.,1 Marazita, M.L.,2 Krahn, K.,1 King, S.,3 and Lidral, A.C.,1 ! University of lowa, lowa City,

USA, ? University of Pittsburgh, PA, ® Ohio State University

Objectives: Previously, we identified a susceptibility locus for nonsyndromic cleft lip with or without cleft palate
(CL/P) in the 4p16 region (MSX1) in Ohio families. The objective of this study was to fine map the 4p16 region and
test the hypothesis that individuals with both CL/P and tooth agenesis have MSX1 mutations. Methods: Eleven
multiplex families with CL/P (31 affected and 41 unaffected family members) recruited from the Children's Hospital in
Columbus, Ohio were genotyped for 7 simple tandem repeat polymorphisms and 5 single nucleotide polymorphisms
located in the vicinity of the MSX1 gene. Parametric linkage analysis, using both dominant and recessive models,
and non-parametric linkage analysis were performed. 33 unrelated individuals with CL/P and 19 unrelated individuals
with both clefting and tooth agenesis were screened for MSX1 coding mutations by direct sequencing. Results:
Weak evidence for linkage to the 4p16 region was found at D4S2925 (~8.3cM) (recessive LOD=0.96), and MSX1-CA
(~8.24cM) (recessive LOD=0.96). Linkage analysis allowing for heterogeneity revealed no statistically significant
increase in LOD scores for any marker. Modestly positive nonparametric linkage results were obtained for D4S2925,
D4S2285 and hcv11351899 (8.3-10.5cM) (p<0.05). No mutations were identified in the coding region of MSX1,
however a number of variants were identified. The A34G variant was found more commonly in subjects with both
CL/P and tooth agenesis (p=0.0008), while the *6C-T variant, 6 nucleotides 3' of the stop codon, was found more
often in CL/P subjects (p=0.001). Conclusions: The weak linkage and association results suggest that MSX1 plays
a modest role in lip, palate and tooth development. However, the lack of coding mutations implies MSX1 regulatory
elements may be mutated. Furthermore, there is no evidence of heterogeneity in these families. This work was
supported by the following grants: NIH RO1DE14677, KO2DE015291, P60DE13076; March of Dimes #6-FY01-616.
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Mooney, Mark Poster, IADR
Craniosacral Therapy: Is there Biology behind the Practice?

Mooney, M.P., Downey, P.A., Barbano, T., Kapur, R., Gunnell, M., Sciote, J.J., and Siegel, M.I.,
University of Pittsburgh, Pittsburgh, PA.

Objectives: Craniosacral therapy is used to treat headache pain, temporomandibular dysfunction, and
developmental disabilities. It is based on the premise that physical manipulation of the cranial vault
sutures with low levels of force (~5gms) alters the rhythmic fluctuation of CSF and intracranial pressure
(ICP). The present study was designed to test this hypothesis by simulating a craniosacral “frontal lift”
technique and measuring movement at the coronal suture and resultant ICP changes. Methods: Thirteen
adult rabbits were anesthetized and 1.2mm "Y" microplates were fixed with screws to the frontal and
parietal bones on either side of the coronal suture. The plates were secured to a base plate caudally and
to an Instrom load cell rostrally. Continuous epidural ICP measurements were made using a Codman
microtransducer positioned through a burr hole in the parietal bone. Distractive loads of 5, 10, 15, and 20
grams were applied sequentially at a rate of 0.5mm/minute. Baseline and post-distraction radiographs
and ICP were obtained. One subject also underwent additional distractive force loads up to 10,000
grams. Plate separation was measured from the radiographs. Two-way ANOVA (force by distraction) was
used to assess significant differences. Results: No significant differences were noted between baseline
and post-distraction coronal suture separation (F=0.045; p>0.05) and between baseline and post-
distraction ICP (F=0.279; p>0.05) at any load. No significant (p>0.05) correlations were noted among
distractive load, plate movement, and ICP. In the rabbit that underwent higher distractive forces,
movement across the coronal suture was not seen until the 10,000 gram force which produced 0.92 mm
of separation but no ICP changes. Conclusions: Low loads of distractive force, similar to those used
clinically, resulted in no significant changes in coronal suture movement or ICP in rabbits. These results
suggest that a different biological basis for Craniosacral Therapy should be explored.
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Mooney, Mark Oral, PSRC

The Relationships between Intracranial Pressure, Brain Volume, and Lateral Ventricle Volume in Rabbits with
Uncorrected Craniosynostosis

Mooney, M.P., Fellows-Mayle, W., Hitchens, T.K., Horner, J., Simplaceanu, E., Barbano, T., Losken, HW., Losee, J.,
Siegel, M.1.

Craniosynostosis is associated with secondary reductions in intracranial volume (ICV) and elevated
intracranial pressure (ICP) which may result in delayed mental and psychomotor development. However, the
causal relationship between ICP and brain dysmorphology is still unclear. The present study was designed to
investigate this relationship in rabbits with familial, uncorrected coronal suture synostosis. 18 rabbits were studied: 6
wild-type controls; 6 rabbits with delayed-onset (~25 days postgestation) craniosynostosis; and 6 rabbits with early-
onset (~21 days fetal) craniosynostosis. Each subject was imaged on a Bruker 4.7 Tesla MRI scanner at
approximately 10, 25, and 42 days of age. Images were acquired with a spin-echo pulse sequence at 1mm intervals.
ICV was calculated from sagittal images and lateral ventricle volume (LVV) was calculated from axial images at all
ages. Brain volume (BV) was calculated as the difference between ICV and LVV. ICP was also recorded at 10, 25
and 42 days using a Codman NeuroMonitor. One-way ANOVA was used to compare mean ICV, LVV, BV and ICP
among groups and correlations were calculated between the variables at all ages. Results revealed that ICV and BV
were smaller in early-onset rabbits compared to the other two groups at all ages but only significantly (p>.05) smaller
at 10 days of age. In contrast, LVV was dramatically increased (by 87% at 10 days) in early-onset rabbits compared
to the other two groups which was significant (p<.001) at all ages. ICP was also increased in early-onset rabbits
compared to the other two groups at all ages but only significantly (p<0.05) at 42 days. A significant positive
relationship (r=.48;p<.01) was noted between ICP and LVV and between BV and LVV (r=.38;ns) while a negative
relationship (r=-.37;ns) was noted between ICP and BV. Results suggest that elevated ICP in uncorrected
craniosynostosis may have early effects on lateral ventricular hypertrophy which in turn may decrease brain volume
secondarily possibly through obstruction of CSF drainage in craniosynostotic rabbits.

Plastic Surgery Research Council (2004)

Moore, Paul Oral, IADR
Corticosteroid, Long-Acting Local Anesthetic, Antibiotic Use by US Oral Surgeons
Moore, P.A., Nahouraii, H., Zovko, J. and Wisniewski, S., University of Pittsburgh, PA, USA

Objectives: The objective of this survey was to determine the prescribing patterns routinely used for removal of third
molars by practicing full-time oral and maxillofacial surgeons (OS's) in the United States. Methods: In 2004, a
nationwide survey of the therapeutics prescribing patterns of a random sample of 850 OS's was performed. Survey
design and pre-pilot testing of the instrument was initially conducted with local surgeons. An initial and two follow-up
letters were sent to maximize response. Results: Responses to the mailings were obtained from 563 practitioners
(66.2% response rate). Twenty responses were not included in the final analysis due to retirement, limitations of
practice or incorrect addresses. Responders did not differ from non-responders with regard to geographic region,
age, gender or race/ethnicity. The antibiotics most commonly recommended (multiple responses) included
amoxicillin (63.2%), penicillin V (55.2%), clindamycin (54.8%), cephalexin (19.9%), erythromycin (15.6%), and
azithromycin (9.6%). Antibiotics were never administered preventatively by 17.8% of practitioners, rarely by 15.8%,
sometimes by 6.5%, half the time by 11.4%, often by 18.5%, and almost always by 30.0% . The long-acting local
anesthetic (LALA) most commonly recommended was bupivacaine (97.8%). LALA's were never administered to
manage postoperative pain by 20.3% of practitioners, rarely by 19.6%, sometimes by 8.0%, half the time by 5.7%,
often by 10.6%, and almost always by 35.8% . The corticosteroids most commonly recommended were
dexamethasone (90.2%), methyprednisolone (15.3%) and predisone (1.6%). Corticosteroids were never
administered by 20.0% of practitioners, rarely by 7.9%, sometimes by 6.2%, half the time by 5.1%, often by 22.8%,
and almost always by 38.0%. Conclusions: While the frequency of use of antibiotics, LALAs and corticosteroids
varied, the agents recommended by OS's are generally similar. While age and gender differences in the pattern of
use were not apparent, some regional differences were noted.
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Morrison, M. Oral, AAMOS

Rescue of Premature Coronal Suture Fusion with Tgf-b2 Neutralizing Antibody in Rabbits with Delayed
Onset Synostosis

Morrison, M., Shand, J., Moursi, A., Winnard, P., Cooper, G., Caccamese, J., Costello, B., Opperman, L., Losken, H.,
Siegel, M., Mooney, M.

Statement of the Problem: Premature coronal suture fusion (craniosynostosis) affects 300-500 per 1,000,000 births
and is associated with secondary deformities in the cranial vault and cranial base. It has been suggested that an
overexpression of TGF-beta2 results in calvarial hyperostosis and eventual suture fusion. Neutralizing antibodies to
TGF-beta2 may potentially block TGF-beta2 activity and help “rescue” fusing coronal sutures in affected individuals.
The present study was designed to test this hypothesis in a rabbit model of familial craniosynostosis. Materials and
Methods: Thirty New Zealand White rabbits with bilateral delayed-onset coronal suture synostosis had radiopaque
dental amalgam markers placed on either side of the coronal sutures at 10 days of age (synostosis occurs at
approximately 42 days of age). At 25 days of age, the rabbits were randomly assigned to three groups of 10 each: 1)
sham control rabbits 2) rabbits with nonspecific control IgG antibody (100 micrograms per suture) delivered in a slow
release collagen vehicle and 3) rabbits with TGF-beta2 neutralizing antibody (100 micrograms per suture) delivered
in a slow release collagen. The collagen vehicle in groups 2 and 3 was infected subperiosteally above the coronal
suture. Longitudinal head radiographs and somatic growth data were collected from each animal at 10, 25, 42, and
84 days of age. The sutures were harvested en bloc at 84 days of age. Method of Data Analysis: Radiographs and
histologic data were analyzed using one-way analysis of variance. Results: Radiographic analysis showed
significantly greater (P < .5) coronal suture marker separation in the rabbits treated with anti-TGF-beta2 antibody
compared to the other groups at 42 and 84 days of age. Preliminary, qualitative histological analysis revealed patent
coronal sutures, thin osteogenic fronts, and wide sutural ligaments in the TGF-beta2 neutralizing antibody group
compared to controls, especially on the ectocranial surface. Conclusion: These data support our initial hypothesis
that interference with TGF-beta2 production and/or function may rescue prematurely fusing coronal sutures and
facilitate coronal suture growth in this rabbit model. These findings also suggest that this cytokine therapy may have
potential clinical significance in infants with insidious or progressive gestational craniosynostosis.

Polk, Deborah Oral, IADR
Socioeconomic Status and Number and Treatment Status of Caries
Polk, D.E., Weyant, R.J., McNeil, D.W., Crout, R.J., Marazita, M.L.

Background: Higher social status is usually associated with better oral health. Objectives: To examine
the unique explanatory power of objective and subjective measures of social status in the number of
missing teeth or teeth with filled or unfilled caries. Methods: Study participants were 212 adults from
rural West Virginia. For each participant, standardized oral exams were performed; education level and
household income were obtained; and self-perceived status in society and in the community were
assessed using 10-point scales. Two measures of oral health were used in these analyses: 1) sum of
missing teeth and teeth with filled or unfilled caries; and 2) number of teeth with filled caries minus
number of missing teeth and teeth with unfilled caries. Multilevel regression was used, controlling for age
and grouping by family unit. Results: All measures of social status showed good variability and were
moderately related. Unexpectedly, social status was not associated with the number of missing teeth or
teeth with filled or unfilled caries. Controlling for number of missing teeth or teeth with filled or unfilled
caries, higher subjective status in society (B = 1.08, SE = 0.33, 95% CI = 0.41 — 1.75) and household
income (B = 2.00, SE = 0.77, 95% CI = 0.46 — 3.54) were each associated with relatively more filled teeth
than teeth with unfilled caries or missing teeth. Conclusion: Although higher social status is usually
associated with better health, in this sample there was no difference by social status in the overall
number of affected teeth. However, higher social status was associated with relatively more filled teeth
than teeth with unfilled caries or missing teeth. Finally, these results are consistent with the hypothesis
that subjective social status captures unique information about status that is important for oral health.
Supported by NIH / NIDCR R01-DE014899.
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Polk, Deborah Poster, Am Psych Assoc
Socioeconomic Status and Oral Pathogenic Load

Polk, D.E., Weyant, R.J., McNeil, D.W., Crout, R.J., Thomas, J.G., Marazita, M.L., Behavioral Sciences, University of
Pittsburgh School of Dental Medicine, Pittsburgh, PA.

We investigated possible pathways through which social status is associated with the quality of oral health. We
hypothesize that higher social status is associated with a lower oral load of microbial agents. Using an observational,
cross-sectional design, we examined the association of objective and subjective measures of social status with the
microbial load of pathogens that contribute to periodontal disease. Study participants were 178 adults from 121
households in rural West Virginia. For each participant, standardized oral exams were performed; education level
was obtained; and self-perceived status in society and in the community were assessed using 10-point scales.
Scores on the two measures of self perceived status were averaged. The BANA measure of Bacteriodes forsythus,
Porphyromonas gingivalis, and Treponema denticola was examined. Multilevel regression was used grouping by
household unit. Higher combined perceived status was associated with lower levels of BANA, B = -0.05, SE = 0.02,
95% CIl = -0.09 to -0.01, F(1,55) = 5.28, p < .03. This association appeared to be driven by the measure of status in
society, higher levels of which were associated with lower levels of BANA, B = -0.04, SE = 0.02, 95% CI =-0.07 to -
.001, F(1,50) = 4.34, p < 0.04. Higher levels of education were marginally associated with lower levels of BANA, p <
.07. Consistent with the hypothesis, higher social status measured in several different ways was associated with
lower loads of those oral pathogens that are associated with periodontal disease. Future research should examine
psychosocial factors influencing host resistance in the oral cavity.

Supported by NIH/NIDCR R01 DE014899.

Popodapolous, H. Oral, ACPA

Coronal Suture Fusion with Tgf-beta2 Neutralizing Antibody and Craniofacial Growth in Rabbits with
Delayed Response Onset Synostosis.

Popodapolous, H., Morrison, M., Ho, L., Shand, J., Moursi, A., Burrows, A., Caccamese, J., Costello, B.J., Cooper,
G., Barbano, T., Losken H.W., Opperman, L.M., Siegel, M.l., Mooney, M.P.

Premature coronal suture fusion (craniosynostosis) affects 300-500 per 1,000,000 births and is associated with
secondary craniofacial growth abnormalities. It has been suggested that an over expression of Tgf-beta2 results in
calvarial hyperostosis and eventual suture fusion. Neutralizing antibodies to Tgf-beta2 may potentially block Tgf-
beta2 activity, rescue at fusing coronal sutures in affected individuals, and allow unrestricted craniofacial growth.
The present study was designed to test this hypothesis in a rabbit model of familial craniosynostosis.

Method(s): Twenty-eight New Zealand White rabbits with bilateral delayed-onset coronal suture synostosis had
radiopaque dental amalgam markers placed on either side of the coronal sutures at 10 days of age (synostosis
occurs at approximately 42 days of age).

At 25 days of age, the rabbits were randomly assigned to three groups: 1) Sham control rabbits (n=10); 2) Rabbits
with non specific, control IgG antibody (100ug/suture) delivered in a slow release collagen vehicle (n=9), and; 3)
Rabbits with Tgf-beta2 neutralizing antibody (100ug/suture) delivered in a slow release collagen (n=9). The
collagen vehicle in Groups 2 and 3 was injected subperiosteally above the coronal suture. Longitudinal lateral and
dorsoventral head radiographs and somatic growth data were collected from each animal at 10, 25, 42, and 84
days of age.

Results/Objectives: Radiographic analysis showed significantly greater (p<0.05) coronal suture marker
separation, overall craniofacial length, cranial vault length and height, cranial base length, and more lordotic
cranial base angles in rabbits treated with anti-Tgf-beta2 antibody compared to the other groups at 42 and 84 days
of age.

Conclusions: These data support our initial hypothesis that interference with Tgf-beta2 production and/or function
may rescue prematurely fusing coronal sutures and facilitate craniofacial growth in this rabbit model. These findings
also suggest that this cytokine therapy may have potential clinical significance in infants with insidious or progressive
postgestational craniosynostosis.

ACPA Program (2005)
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Premara;j, S. Oral, ACPA

Non-Viral Delivery and Subsequent Expression of Plasmid-Encoded Tgf-beta3 Via Collagen Gel in Osteoblast
and Calvarial Culture

Premaraj S., Mundy, B., Mooney, M.P., Moursi, A.

Background/Purpose: Different forms of collagen as a vehicle for non-viral vectors have shown potential for
therapeutic gene delivery and tissue engineering. In the present study we examined the release of plasmid DNA from
collagen gel and its subsequent expression in rat osteoblasts and calvarial cultures to determine the suitability of this
method for sustained non-viral gene delivery.

Method(s): To evaluate DNA release from the collagen gel, it was combined with plasmid encoding Tgf-beta3. The
PicoGreen ds DNA Quantitation Assay was used to detect DNA released from collagen. To quantify protein
expression, fetal rat calvarial osteoblasts were cultured with a collagen gel containing plasmid encoding Tgf-beta3.
Media was collected at various time points to measure Tgf-beta3 protein production by ELISA assay. The efficacy of
this delivery system for transfection in tissues was evaluated in fetal rat calvariae. Collagen gel containing plasmid
encoding GFP, DsRed and Tgf-beta3 was implanted sub-periosteally, superior to the posterior frontal suture.
Transfection was evaluated by immunohistochemistry and visualized by confocal laser scanning microscopy.
Results/Objectives: DNA release studies showed that Tgf-beta3 plasmid was released from the collagen gel at a
gradual rate for up to 14 days. ELISA assays showed that osteoblasts transfected via collagen gel demonstrated an
elevated Tgf-beta3 protein production for up to 14 days. Therefore, collagen gel delivery of viable plasmid DNA
created a sustained transient transfection of calvarial osteoblasts resulting in prolonged and elevated growth factor
production. In calvarial tissue transfection studies, fluorescence signal was found to be localized to tissue adjacent to
the collagen vehicle.

Conclusions: Together, these results suggest that use of collagen gel as a vehicle may provide a strategy to
achieve localized and controlled, non-viral gene delivery in vivo.

ACPA Program (2005)

Schoeffel, J. Poster, IADR
Efficacy of a New Endodontic Irrigation Method using Negative Pressure

Schoeffel, J., Private Practice — Endodontics, Dana Point, CA, USA, Sbeih W., Private Limited Practice — Endodontics,
Kanata, Canada and Wallace, J., University of Pittsburgh, PA USA

Objectives: The purpose of this study was to compare two different methods of endodontic irrigation. The first method
examined a new endodontic irrigation method (ZZY-Vac) that uses negative pressure and different needle sizes at different
levels within the root canal to deliver and disperse endodontic irrigants while serving to prevent their apical escape. The
second method examined used conventional positive pressure irrigation via a side vented needle. Methods: Twelve single
rooted teeth with straight canals and sealed apical foramina were inoculated with E. faecalis and then instrumented. The
teeth were then divided into two groups. In the first group, the teeth were irrigated using the ZZY-Vac method with either
2.5% or 5.2% sodium hypochlorite or saline as the control, for two (2) or four (4) minutes. The second group was irrigated
conventionally with the same irrigants for the same duration, by using a side vented needle while exercising normal clinical
precautions. Specifically, the side vented needle was placed as close to the apex as possible without wedging while
irrigants were expressed slowly as not to produce a “water cannon” effect. Bacterial samples were taken before
instrumentation, after instrumentation and after irrigation and recorded as colony forming units (CFU). Results: All samples
had substantial bacterial growth before instrumentation that decreased after instrumentation. The ZZY-Vac method yielded
negative cultures with all samples, whereas conventional irrigation yielded negative cultures in two out of four samples.
Conclusions: This pilot study demonstrated that the new ZZY-Vac method for delivering endodontic irrigants extremely
deep into the root canal system under negative pressure in order to prevent apical escape was effective. Complete
debridement of E. faecalis under every variable was observed by using the ZZY-Vac method. Further experiments using
different variables and samples should be used to further test the effectiveness of this method of endodontic irrigation.

Type of Irrigation Z-Vac Z-Vac Z-Vac Z-Vac Z-Vac Z-Vac Reg.
Samples 2.5% 2.5% 5.2% 5.2% Saline Saline 2.5%
(2 min) (4 min) (2 min) (4 min) (2 min) (4 min) (2 min)

CFU Before Instrumentation

3.60 3.60 3.60 3.60 3.48 3.60 3.48
CFU After Instrumentation

2.10 2.54 2.58 3.58 2.54 2.08 2.51
CFU After Gross Debride

0.00 1.08 0.00 0.00 245 1.96 0.60
CFU After Deep Debride

0.00 0.00 0.00 0.00 0.00 2.23 N/A
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Schuchert, Joseph (Orthodontics Resident) Poster, IADR
Masseter Muscle and Facial Type Variations Characterize Orthodontic Diagnosis

Schuchert, J.,' Vecchione, L." Sciote, J.," Close, J.,' Rowlerson, M., and Ferri, J.,> "University of
Pittsburgh, PA, USA, 2 King's College London, England, 3 University of Lille,

Objectives:This study investigated the relationship between masseter muscle phenotype and facial form
in 120 subjects undergoing orthognathic surgery. Methods: Four fiber types were identified after
immunostaining of biopsy sections with myosin heavy chain specific antibodies, and the average
occupancy area for each fiber type was determined in each of 6 subject groups (class Il or class Ill and
open, normal or deep bite). A 2 x 3 x 4 ANOVA was used to determine significant differences between
mean areas for fiber types, vertical relationships and sagittal relationships. Results: There were
significant differences in percent occupancy of fiber types in masseter muscle in bite groups with different
vertical dimensions. 16 cephalometric measurements were also used to determine how facial
morphology varied in the 6 subject groups. The cephalometric data was analyzed using a multivariant
analysis of variance for a 2X3 between cases design. The main effect for class was significant at
p°U.004. A significant bite by class interaction was also found (pjU.0004). Post hoc ANOVAS were used
to test for significant mean differences for each of the 16 cephalometric measurements. 10 were
significant for class (p<.0200) and 8 for vertical dimension (p<.0004). Conclusions: Hence, morphology
of the facial skeleton and masseter muscle phenotype were significantly different

web-J Dent Res: Abstract #2502 (2005)

Scott, Nicole Poster, ASHG

Hair Whorls and Handedness: Informative Phenotypic Markers in Non Syndromic Cleft Lip with or without
Cleft Palate (NS CL/P) Cases and their Unaffected Relatives.

Scott, N.M. , Weinberg, S.M., Neiswanger, K. , Marazita, M.L. Center for Craniofacial and Dental Genetics,
University of Pittsburgh, Pittsburgh, PA.

CL/P is a common birth defect with a wide range of birth prevalences (1/500-1/2000) and a complex etiology. Studies
have demonstrated differences in brain structure and cognitive traits between individuals with CL/P and controls.
Accordingly, in the current study, we hypothesized that altered brain development is part of the phenotypic spectrum
of NS CL/P by assessing non-right handedness (NRH) and atypical hair whorls (HW) in CL/P families. Though
previous investigators have shown increased levels of NRH in CL/P, atypical hair whorls (counter-clockwise and
double) are more direct markers of altered brain development, and have yet to be studied in CL/P. The study
population consisted of 41 NS CL/P cases and 124 of their unaffected relatives. The Edinburgh handedness
inventory was used to determine handedness; scores of 50 or less were considered NRH.

Trait CL/P Unaff. Relatives All Subjects General Pop.
NRH 31.7% 18.5% 21.7% 10.0%
Atypical HW 4.9% 21.8% 17.6% 9.9%

The proportion of NRH was increased in both the CL/P (p< 0.0001) and unaffected relatives (p< 0.001) versus the
population rate, and in CL/P cases versus the relatives (though not significant). All subjects had increased rates of
atypical hair whorls versus the population rate (p< 0.001). These results imply that aspects of brain development
comprise part of the extended phenotype of orofacial clefting, both in affected individuals and their non-cleft relatives.
Funded by NIH grants DE-13076, DE-016148.

American Journal of Human Genetics (2004)
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Sfeir, Charles Poster, IADR
Biomineralization in Mineralizing and Non-Mineralizing Cells

Sfeir, C.,' Li, J.," Zhang, X.," Lee, D.-H.,? Ko, H.-F.,2 Olton, D.2, and Kumta, P.,> " University of Pittsburgh, PA, USA,
Carnegie Mellon University, Pittsburgh, PA, US

Phosphophoryn (PP) is a cleavage product of DMP3 and the most abundant non-collagenous protein
(NCP) in Dentin. The physiochemical properties of PP dictate high affinity for Ca2+ and implicate a role in
nucleation or modulation of hydroxyapatite (HA) crystal formation. Objectives: To study the induction of
the biomineralization process in fibroblast and osteoblast mammalian cells by overexpressing PP. This
will provide a model system to study the initiation of the mineralization process. In addition, this study will
form the basis for studying the interaction of ECM proteins with novel forms of inorganic materials
containing Ca2+ and POA43- species exhibiting various morphologies. Methods: Establish stably
transfected cell NIH-3T3 and MC3T3 cell lines with exon 5 of DSPP (Phosphophoryn) and assess the
effect of PP on the type of mineral formation in the mineralizing vs non-mineralizing cell lines. Moreover,
we will assess the PP effect on the regulation of other bone/dentin gene expression. Results: Alizarin red
and von kossa positive staining following the overexpression of PP in NIH3T3 cells indicated the
presence of mineral deposits. Results of the characterization of the minerals to date indicates that the
mineralized phase could correspond to an amorphous phosphate, carbonate or mixed carbonate apatite
phases, brushite and hydroxyapatite depending on the crystallization kinetics. We will also discuss our
novel approach to study the process of biomineralization and how recombinant PP interact with a novel
nanostructured calcium phosphate aquagel matrix synthesized with controlled variation of calcium and
phosphate compositions. Conclusions: The data appears to indicate that the cells interact with the
PP/mineral complex and provide the desired stability. The exact role of the cells' interaction with the
PP/mineral complex is not fully understood, and it is currently one of our research foci of this interesting
phenomena.

web-J Dent Res: Abstract #3360 (2005)

Slezewski, M. Poster, AAPD
Validity & Usability of a Predictive Index for Sports-Related Dental Injuries

Slezewski, M., Ranalli, D., Close, J., Fos, P.(University of Pittsburgh, School of Dental Medicine, Pittsburgh, PA;
Mississippi State Department of Health, Jackson MS)

A predictive index (Pl) was developed to determine likelihood for sports-related dental injuries in children and
adolescents. This goal is to identify at-risk patients prior to implementing preventive interventions. The PI, a Bayesian
probabilistic mode, identified & quantified impact of 14 casual factor categories for these injuries.

Purpose: To field-test the PI for face validity & usability on 60 subjects (30 specialty residents and 30 faculty
members).

Methods: A hypothetical case report was presented to each of 60 subjects, who were asked to base their answers to
the questions posed in the Pl on a laptop computer. Following completion of the PI, each subject was asked to
complete a brief questionnaire to determine demographic information and to rate ease of use, clinical applicability,
and reliability of the Pl. Responses were analyzed by descriptive and inferential statistics (ANOVA, t-test, and total
scale score Q-mean). Reliability was estimated using Cronbach’s coefficient as a measure of internal consistency.
Results: Of the 60 subjects, 18 were female and 42 were male. Ages ranged from 25-72 years; average age 37.9
years; median 33 years. On average the Pl scored a mean value of 3.93 and coefficient was 0.843 indicating that the
PI scored well with high internal consistency. The only result approaching significance was more recent graduates
were less likely to accept and use the PI.

Conclusions: The study demonstrated that this Pl is valid and reliable. Future studies are needed before the Pl is
ready for general clinical use.
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Spallek, Heiko Oral, MISR
Dental Informatics Online Community (DIOC)

Dental informatics (DI) is the application of computer and information science to improve dental practice,
research, education and program administration. As an emerging discipline, it is crucial for enabling
advances in dental research, practice and education. While DI provides significant opportunities for
improving processes and outcomes, current evidence indicates that those opportunities are not exploited
to their full extent. The main reasons for this are (1) the small number of experienced DI researchers; (2)
the limited visibility of DI projects; (3) the wide dispersion of the DI research community; and (4) the
absence of an open and worldwide forum for individuals interested in DI. The goal of this project is to
develop a virtual, global community for dental informaticians. We are building on our previous
achievements in integrating informatics into the fabric of dental and craniofacial research. The
NIDCR/NLM sponsored 2003 conference, "Dental Informatics and Dental Research-Making the
Connection”, was a precursor to the proposed project in both its objectives and outcomes. The Online
Community will provide a networking platform for people interested in DI in order to promote the
development of dental information resources, disseminate research results and encourage the formation
of research and education partnerships. To achieve these goals, we propose the following specific aims:
1. Compile detailed requirements for the DI Online Community based on an assessment of information
needs of dental informaticians, researchers, educators and clinicians. 2. Implement the DI Online
Community targeting the following three audiences: (a) researchers focused on DI who need to
coordinate efforts and exchange best practices; (b) researchers from related disciplines, e.g. medical
informatics, who need to find research partners and want to share information and resources; (c) non-
informaticians, mainly dental and craniofacial researchers, educators and clinicians, who need
informatics support for their research; (d) dental industry partners with interest in DI who develop clinical
and research tools and technology; and (e) the library and information sciences community and 3.
Evaluate the DI Online Community and its impact on DI researchers using archival data and survey data.

Stoner, Daniel (1% Year) Dean’s Summer Student Research Scholar

Formative Evaluation of 'Information Retrieval for Dental Professionals' -- First results

Traditional online dental education courses cannot take individual learner characteristics into
account. Adaptive hypermedia (AH) is an emerging research direction focusing on systems which
try to overcome the problem that users with different goals and knowledge may be interested in
different pieces of information presented about a topic. A newly developed course, “Information
Retrieval for Dental Professionals”, exploits these concepts in order to make learning more efficient
and effective.

This presentation will discuss the first results of several different groups that have completed taking
the Information Retrieval for Dental Professionals course.
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Summersgill, Kurt Oral, AAOMP
Some Pitfalls Of Medline Searches using Keyword and MESH Protocols.

Objectives: The use of computerized databases has revolutionized how we perform literature searches.
However, some methods are more efficient and fruitful than others. This research was performed to
identify some pitfalls of literature search protocols.

Methods: Using the Medline database from 1996 to November 15, 2003 in the OVID interface, |
performed keyword and Medical Subject Heading (MeSH) searches of commonly misspelled words,
British versus American English spelling, and words containing diacritical markings such as umlauts and
tildes.

Findings: Misspelled words or variants such as “boney”, “persistance”, “inflamation”, and “erythematosis”
occurred 16, 51, 10, and 19 times, respectively, and were far outnumbered by entries with the correct
spelling. In general, diacritical markings are ignored in keywords, authors’ names, and MeSH headings.
The American form of a keyword greatly predominated over the British spelling of a keyword, and was
much more likely to map more specifically to MeSH headings. Those entries with a misspelled word often
also contained the correctly-spelled version. The use of MeSH headings usually yielded more-specific
results than the use of keywords.

Conclusions: Although using keywords in literature searches is sometimes easier than using MeSH,
one is likely to miss numerous relevant citations. In performing Medline database searches, we must be
aware of the particular quirks of spelling and usage of the program.

Thomas, John (WVU) Poster, IADR
Creating an Oral Microbial Signature for a Rural Appalachian Population

Thomas, J.,1 Bretz, W.A.,2 Crout, R.,1 McNeil, D.,1 Weyant, R.,2 and Marazita, M.,2 T West Virginia University,
Morgantown, USA, 2 University of Pittsburgh, PA, USA

Objectives: West Virginia's population exhibits severe dental disease with 31% of the adults under 35 being
edentulous. Previous work in our laboratory on a 50 patient study focused on the identification of 3 periodontal
pathogens, yeast and non-traditional oral isolates with susceptibility profiles to create a unique Oral Microbial
Signature (OMS) in this state. The goal of this research was to further categorize OMS with throat culture microbes,
S. mutans, and 3 periodontal pathogens in subjects recruited from a large oral disparities population in two
Appalachian rural counties in WV. Methods: Grandparents, parents and children were recruited on site as part of a
500 family set focus, followed over 5 years. Samples were collected as part of dental evaluation and included 1)
viable culture techniques on selective/differential media (S. aureus, Group A Beta Strep, C. albicans) from the throat,
2) broth screening method (S. mutans) (Dentocult) from saliva and 3) enzymatic method (BANA) for 3
periopathogens P. gingivalis, B. forsythus and T. denticola from 1 representative tooth from each of the 4 quadrants
and the tongue. Results: From 560 patients, throat cultures 237 ( 44%) were positives for S. aureus, 174 (28%) for
C. albicans and 161 (26%) for Group A beta Strep. Dentocult results for S. mutans indicated 102 negatives (ranked
0) with total positives (313) ranked by quantitation: 109 (35 %), 1, 124 (40 %), 2, and 138 (44 %), 3. BANA enzymatic
assay indicated for the tongue (617 total), 471 positive and 138 negative. 4 tooth sites, 1,154 positive and 681
negative. Conclusions: We recovered an inordinate number of potential oral-pathogens in a variety of distinct
combinations defining an Oral Microbial Signature (OMS). With a unique S. aureus antibiotic dentogram we hope to
assess transmissibility within a closed community/family and correlate/predict clinical outcome. R01 DE014899.

web-J Dent Res: Abstract #3538 (2005)
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Thompson, Brian (3™ Yr) Poster, IADR
Suturectomy Site Healing following Anti-Tgf-B2 Antibody Therapy in Craniosynostotic Rabbits

Thompson, B.,1 Cooper, G.,1, Moursi, A.M.,2 Losken, H.,1 Bradley, J.,1 Azari, K.,1 Acarturk, O.,1 Shand, J.,1
Opperman, L.A.* Siegel, M.,' and Mooney, M.P.," ' University of Pittsburgh, PA, USA, ? Ohio State University,
Columbus, USA, 3 Texas A&M University System Health Science Center, Dallas, USA

Purpose: Postoperative resynostosis is a common clinical correlate following surgical release of the
synostosed suture. It has been suggested that an over-expression of Tgf-B2 is related to craniosynostosis and
postoperative resynostosis. Interference with Tgf-B2 production and/or function may prevent bone formation in
the surgical defect and prevent postoperative resynostosis. The present study was designed to test this
hypothesis in a craniosynostotic rabbit model. Methods: Twenty-nine New Zealand white rabbits with coronal
suture synostosis have been divided into 3 groups: 1) Suturectomy controls (n=9); 2) Suturectomy with non
specific, control IgG antibody in a slow release collagen vehicle, (n=9); and 3) Suturectomy with anti-Tgf-B2
antibody in a slow release collagen vehicle (n=11). At 10 days of age, a 3mm x 10mm coronal suturectomy
was performed in all rabbits. The sites in Groups 2 and 3 were immediately filled with 0.1cc of a slow resorbing
(90-180 day), collagen gel mixed with either IgG antibody (100ug/suture) or anti-Tgf-B2 antibody
(100ug/suture). The suturectomy sites were harvested for histomorphometric analysis at 84 days of age. Mean
new bone area in the suturectomy site and adjacent margins was compared among groups using a 3x1,
oneway ANOVA Results: New bone area was assessed in 37 suturectomy sites. Rabbits with anti-Tgf-B2
antibody therapy had significantly less new bone area (by approximately 215%) compared to controls in the
parietal (F=3.78;p<0.05), frontal (F=4.8;p<0.01), and total defect regions (F=17.95;p<0.001). No significant
differences (p>0.05) were noted between control groups. Conclusions: These data support our initial
hypothesis that interference with Tgf-B2 production and/or function may inhibit new bone formation and
prevent postoperative resynostosis in this rabbit model. These findings also suggest that this cytokine therapy
may have potential clinical use to prevent postoperative resynostosis in infants with craniosynostosis. NIDCR
(DE13078)

web-J Dent Res: Abstract #1321 (2005)

Thyvalikakath, Thankam Poster, ADEA
Usability of Practice Management Systems in Clinical Dentistry

Thyvalikakath, T.,1 Schleyer, T.,2 ' Center for Biomedical Informatics, 2 Center for Dental Informatics,
University of Pittsburgh

Administrative computer use is almost ubiquitous in the dental office, yet clinical applications are still
lagging behind. Recent studies showed the percentage of US general dentists who use chairside
computer to be approximately 26%. Numerous barriers exist to chairside computer use such as infection
control, cumbersome user interfaces, information design challenges and a steep learning curve. The goal
of this study was to determine the compliance of the user interfaces of the four commonly used PMS with
recognized usability principles for entering hard and soft-tissue exams by performing a heuristic
evaluation. Three evaluators who were dentists and had knowledge about heuristic evaluation performed
heuristic evaluations of the four PMS. The study determined the usability of the four PMS and identified
potential improvement for the four software applications
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Vecchione, Lisa Oral, Cleft
Nasoalveolar Molding

Nasoalveolar molding is a technique used to decrease the severity of the cleft lip, nose, and alveolus
deformities in patients born with unilateral or bilateral cleft lip and palate through the use of a presurgical
infant orthopedic appliance. Serial adjustments are made to the nasoalveolar molding plate to expand
deficient tissue, shape the nasal cartilage, and reposition the alveolar segments to facilitate a less
invasive surgical repair. In addition, nasoalveolar molding provides nonsurgical columella elongation and
retraction of the premaxilla in patients with bilateral cleft lip and palate. Nasoalveolar molding used in
conjunction with a gingivoperiosteoplasty has been shown to reduce or eliminate the need for a
secondary bone graft.

PA Federation of Cleft Palate Clinics Meeting (2004)

Weinberg, Seth Oral, ACPA

Anthropometric Analysis of the Craniofacial Complex in Unaffected Relatives From CL/P Multiplex
Families: Comparison to Population Norms and Assessment of Phenotypic Heterogeneity

Weinberg, S., Maher, B., Scott, N., Brandon, C., Bardi, K., Petiprin, S., and Marazita, M.

Background/Purpose: Numerous studies report craniofacial differences between unaffected relatives
(URs) of individuals with CL/P versus the general population, but it remains unclear which variables best
characterize URs. Craniofacial features that distinguish URs from the general population could be part of
the phenotypic spectrum of underlying cleft susceptibility genes. Therefore, this study aims to (1) identify
craniofacial features that characterize URs and (2) refine the phenotype further by investigating
morphological heterogeneity within the unaffected relative sample. Method(s): Ten standard craniofacial
measures were collected on 70 URs from 24 CL/P multiplex families. Measurements obtained through
3D photogrammetry and direct anthropometry were compared to sex- and age-matched norms from the
literature and converted to z-scores. Cluster analysis was performed in order to identify naturally
occurring subgroups within the URs. Mean z-scores for each variable were then calculated for the entire
sample and for each cluster separately. Group means were compared to each other and to reference
values via t-tests. Results/Objectives: The sample as a whole differed significantly (p<0.05) from normal
reference values for seven variables, all craniofacial widths. Cluster analysis revealed three major
subsets of URs, each with a unique craniofacial phenotype. One cluster was characterized by
significantly smaller width and length dimensions. A second cluster was characterized by significantly
increased craniofacial width and height dimensions. A third cluster was characterized by significantly
increased facial and cranial width dimensions, but smaller facial height dimensions. Conclusions: This
study revealed a number of craniofacial features that differentiate between URs and population-based
controls, both as a whole and when divided into clusters. In particular, the finding that a subset of URs
share in common increased craniofacial widths may be important, as this is a hypothesized risk factor for
clefting in animals and humans.

ACPA Program (2005)
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Wenger, Sharon (WVU) Poster, IADR
Utilization of Large Dental Genetic Study for Cryptic Chromosomal Rearrangements

Wenger, S.L., Wise, J.L., Crout, R.J., McNeil, D.W., Weyant, R.J. , and Marazita, M.L. , ! West Virginia
University, Center for Oral Health Disparities Research in Appalachia (COHRA), Morgantown, USA, 2
West Virginia University, School of Dentistry, Morgantown, USA, 3 University of Pittsburgh, PA, USA

As part of a large dental genetic study involving 500 families from rural Appalachia to identify candidate
genes in oral health, blood samples are also being processed for cytogenetic evaluation of this
population for cryptic telomere rearrangements using fluorescent in situ hybridization (FISH) DNA probes.
Over the past 7 years, reports have indicated that about 7% of individuals with unexplained mental
retardation and normal chromosomes have a deletion and/or duplication at the very ends of
chromosomes or telomeric region(s), half of which are inherited from a parent with a balanced cryptic
rearrangement. Objectives: While the incidence of visible cytogenetic reciprocal translocations is 1/600,
no studies have determined the prevalence of balanced cryptic telomere rearrangements in the general
population. Methods: This study provides us with the opportunity to evaluate a potential 1000 unrelated
individuals (parents among 500 families) for the incidence of cryptic telomere rearrangements. In
addition, any individuals who have developmental delay or mental retardation will be evaluated by
karyotype for a chromosome abnormality, and/or by DNA specific FISH probe for DiGeorge syndrome, a
micro-deletion syndrome characterized by defects of the palate with an incidence of 1/4000. Results: To
date 538 blood samples have been received and processed on family members enrolled in the dental
study. Of these samples, 266 are adults, of which telomere evaluation has been completed on 41, all of
which have been normal. Five children have been karyotyped, which have also been normal.
Conclusion: The large number of families enrolled in this study provides a means to evaluate telomere
rearrangements in order to determine their prevalence in the general population.

Supported by NIH/NIDCR grant #R01-DE014899.

web-J Dent Res: Abstract #0768 (2005)
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SPRING RESEARCH SYMPOSIUM - POSTER DISPLAY

Name Poster
1/Abod, et al Toxicity of a Novel Lysine Derived Polyurethane Adhesive Poster, IADR
2 Curry, et al Craniofacial Growth Following Anti-Tgf-B2 Antibody Poster, IADR
Therapy in Synostotic Rabbits
3 Cooper, et al Birth Prevalence of Cleft Lip With or Without Cleft Palate in Poster, ASHG
Asian Populations: A Meta-Analysis
4|Crout, et al Desire for Periodontal/Endodontic Therapy in an Poster, IADR
Appalachian Community
5 Guggenheimer, et al |Oral Health Status of Liver Transplant Candidates Poster, IADR
6 Hyre, et al Fluctuating Asymmetry in Craniosynostotic Rabbit Poster, IADR
Dentition: Measuring Developmental Instability
7 Kamat, et al A Novel Lysine-Derived Polyurethane Tissue Adhesive Dean's Summer
Student Research
Scholar, Poster
8 Karam, et al Tissue Engineered Tooth Structure in Vitro from T35 Student
Dissociated Mouse Tooth Buds Utilizing Three Dimensional
Biodegradable Scaffolds
9 Martin, et al Orthodontic Treatment Needs in Appalachian Youth and Poster, IADR
Their Parents
10 McNeil, et al Toward an Understanding of Dental Fear in Appalachia Poster, IADR
11 McNeil, et al Toward an Understanding of the Relation Between Oral Poster, AAPHD
Health and Appalachia Identity
12/ Polk, et al Socioeconomic Status and Oral Pathogenic Load Poster, Am Psych
13 Thomas, et al Creating an Oral Microbial Signature for a Rural Poster, IADR
Appalachian Population
14 Thompson, et al Suturectomy Site Healing Following Anti-Tgf-B2 Antibody  Poster, IADR
Therapy in Craniosynostotic Rabbits
15 Wenger, et al Utilization of Large Dental Genetic Study for Cryptic Poster, IADR

Chromosomal Rearrangements




Student Researchers and Mentors

Student Year Mentor(s) Department

Abod, Samantha 4™ Dr. Michael Buckley | Oral and Maxillofacial
Surgery

Curry, Chris 3" Dr. Mark Mooney Oral Medicine and Pathology
Hyre, Mae 2" Dr. Mark Mooney Oral Medicine and Pathology
Kamat, Amit 1% Dr. Michael Buckley | Oral and Maxillofacial Surgery
Karam, Joseph 3" Dr. Charles Sfeir Oral Medicine and Pathology
Seyedain, Merriam 1% Dr. Charles Sfeir Oral Medicine and Pathology
Stoner, Daniel 1% Dr. Titus Schleyer Dental Informatics
Thompson, Brian 3" Dr. Mark Mooney Oral Medicine and Pathology
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SPRING RESEARCH SYMPOSIUM

Student Awards

Judging List — Tuesday, May 17, 2005

Name Poster
Abod, Samantha Toxicity of a Novel Lysine-Derived Polyurethane Adhesive Poster
“"
Curry, Chris (3") Craniofacial Growth following Anti-Tgf-p2 Antibody Therapy in
Synostotic Rabbits Poster/Oral
Hyre, Mae 2" Fluctuating Asymmetry in Craniosynostotic Rabbit Dentition: Poster

Measuring Developmental Instability

Kamat, Amit, (1) A Novel Lysine-Derived Polyurethane Tissue Adhesive
Oral

Karam, Joseph (3") | Tissue Engineering Tooth Structure in vitro from Dissociated Mouse | Poster
Tooth Buds Utilizing Three Dimensional Biodegradable Scaffolds

Seyedain, Merriam Role of Phosphophoryn in Biomineralization and Signaling

(o] Poster/Oral
Stoner, Daniel (1%) Formative Evaluation of ‘Information Retrieval for Dental

Professionals’ — First Results Oral
Thunell, Daniel (4"‘) Association of Periodontal Disease with Bone Loss in Men with Oral

Prostate Cancer Treated with Androgen Deprivation Therapy

Karam, Joseph ADA Caulk/Dentsply Student Clinician Program
Trip to the ADA 146™ Annual Session, 10/06/05 to 10/09/05, Philadelphia, PA
Bronze Plaque

Dr. Paul Moore Distinguished Scientist Award, IADR, March 2005

Presented by Dr. Mark Mooney:

Hyre, Mae AADR Pittsburgh Chapter Student Research Award (bronze plaque)
Thunell, Daniel 0. Jack Penhall Award 1% Place ($100)
Kamat, Amit 0. Jack Penhall Award 2" Place ($50)
Stoner, Daniel 0. Jack Penhall Award 3" Place ($35)

Presented by Dr. Mark Mooney:

Seyedain, Merriam ASDA Award 1* Place ($125)

Curry, Chris ASDA Award 2" Place ($50)
Thompson, Brian ASDA Award 3" Place ($25)

No competitors ASDA Dental Hygiene 1% Place ($50)
No competitors ASDA Dental Hygiene 2" Place ($35)

ER R R R e S R R R e R R R R R S e R R e R T R S R S e R R R S T

Judges: Reza Alizadeh-Naderi (SRG President)
Jason Brezovic (Filling in for ASDA President, Joseph Karam)
Dr. John Close
Dr. Pouran Famili
Dr. Mark Mooney
Dr. O. Jack Penhall
Dr. Charles Sfeir
Dr. Robert Weyant
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