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Congratulations! Delta Dental would like to  
congratulate the Indiana University School of Dentistry 

students on their Research Day presentations.

Your hard work and dedication to  
dentistry are an inspiration to us all.
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April 10, 2017

Dear Colleagues:

It is with great pleasure that I welcome you to the Indiana University School of Dentistry’s 25th Annual 
Research Day. 

For a quarter of a century, we have showcased the research and clinical case studies of our inquiring 
students and faculty, who are moving the profession forward with the creation of new knowledge. Of course, 
research at IUSD began long before the 1990s. From the invention of the first bitewing X-ray with Kodak in 
1906 to the development of the first stannous fluoride formula that became Crest® toothpaste in 1955 to 
the transformational research taking place today, the IU School of Dentistry has a distinguished past and a 
promising future in translating research into better prevention, diagnosis and treatment of oral disease. 

I am delighted to welcome our keynote speaker, Dr. George Stookey, who was in the IUSD labs with Drs. 
Joseph Muhler and Harry Day when they developed the stannous fluoride formula. Dr. Stookey has an 
incredible lifetime of achievements in fluoride research and caries diagnostics, and has mentored and 
inspired researchers around the world, including many of our faculty. Following his retirement from IUSD, 
he assumed an entrepreneurial position as president and CEO of Therametric Technologies to continue his 
enterprising research work. The American Dental Education Association recognized Dr. Stookey last month 
as the Gies award recipient for Outstanding Innovation by a Dental Educator.

In the following pages, you will read about our core research activity in cariology, bone and tissue 
engineering, community dentistry and dental informatics. These focus areas are aligned with the priorities 
of the National Institute of Dental and Craniofacial Research of the National Institutes of Health. You also 
will find abstracts for 77 studies conducted by our students and their faculty mentors and a catalogue of all 
of our core funded research studies. This is an impressive number of oral health professionals and students 
reaching beyond clinical dentistry to advance the frontiers of oral health. After all, research represents the 
future. It is where we are going as a profession, not where we have been.

Thank you for being a part of this celebration of our illustrious research past, our prolific present, and even 
more promising future. 

With best wishes to all of the 25th Annual IUSD Research Day participants,

John N. Williams, DMD, MBA
Dean
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April 10, 2017

Dear Participants and Guests:

On behalf of the Organizing Committee and the Indiana Section of the American Association for Dental 
Research (IN-AADR), Mark and I would like to welcome you to the Indiana University School of Dentistry’s 
Twenty-fifth Annual Research Day.

The Indiana Section is the regional link to the national (AADR) and the international (IADR) organizations for 
dental research. The primary objective of IN-AADR is to promote and advance basic and clinical research in 
all of the dental sciences including the oral cavity, its adjacent structures, and the relationship to the body as a 
whole. Together, by utilization of this knowledge it is hoped to promote better approaches to the prevention and 
treatment of oral diseases, as well as pathologies of the head and neck. Furthermore, these activities intend to 
foster better communication and cooperation among all investigators in order to share this knowledge for the 
benefit of all mankind. 

Within IUSD, the IN-AADR sponsors or co-sponsors invited speakers from all dental disciplines in addition to 
coordinating events for the annual Research Day activities. By itself, Research Day offers an opportunity for 
investigators to present and showcase advances in basic and clinical dental research at IUSD both to their 
peers and in a public forum. Furthermore, Research Day offers a chance for attendees to interact with faculty 
and student investigators plus various sponsors and vendors.

This year we are especially honored to have Dr. George Stookey, IUSD Professor Emeritus and former Director 
of the Oral Health Research Institute, as our keynote speaker. Dr. Stookey’s contribution to dental research has 
been felt world-wide with advances toward understanding the detection, mechanisms, and treatment of dental 
caries.

At this time Mark and I would like to thank all members of the Research Day Committee for their hard work and 
efforts toward this annual tradition at IUSD. In addition, to the committee members, we would also like to thank 
and commend those faculty who participated in the judging of research submitted. And last but not least, we 
want to thank all of you who are attending IUSD Research Day and hope you find time to review some of the 
research being conducted by your fellow peers and colleagues. 

Sincerely yours,           

 

Ned A. Warner, DDS, PhD  Mark Vaughn 
President, Indiana Section of AADR  President, IUSD Student Research Group 
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THURSDAY APRIL 6, 2017

5:00 p.m.-8:30 p.m. Poster Judging–IU School of Dentistry

MONDAY APRIL 10, 2017

12:00 p.m. Registration–IUPUI Campus Center (CE) 4th Floor
 Vendor Exhibits–CE 450C

12:55 p.m.-1:00 p.m. Welcome Remarks Dr. John N. Williams Jr.
 CE 450A-B Dean
  IU School of Dentistry
 
1:00 p.m.-1:15 p.m. Opening Remarks  Dr. Faith Hawkins
  Associate Vice President for Research  
  IU Strategic Research Initiatives

1:15 p.m.-1:25 p.m. Introduction of Keynote Speaker Dr. Tien-Min Gabriel Chu
  Associate Dean for Research
  IU School of Dentistry

1:25 p.m.-1:45 p.m. Keynote Address Dr. George K. Stookey MS, PhD
 The History of Dental Research Distinguished Professor Emeritus
  IU School of Dentistry
 
1:45 p.m.-2:15 p.m. Keynote Address Dr. Tien-Min Gabriel Chu
 The Future of Dental Research Associate Dean for Research
  IU School of Dentistry
  Dr. Richard L. Gregory
  Associate Dean for Graduate Education 
  IU School of Dentistry
  Dr. Angela Bruzzaniti
  Director of Dental Student Research
  IU School of Dentistry

2:15 p.m.-2:20 p.m. Announcement of Faculty Awards Dr. John N. Williams Jr.
  Dean, IU School of Dentistry
  Dr. Renee Shirer
  Alumni President 
  IU School of Dentistry

2:20 p.m.-2:30 p.m. Announcement of Poster Awards Dr. Ned Warner
  President, Indiana Section, AADR 

2:30 p.m.-4:30 p.m. Research Presentations–CE 405, 406, 409
 2:30 p.m.-3:30 p.m.: Odd-numbered Posters and Clinical Case Reports
 3:30 p.m.-4:30 p.m.: Even-numbered Posters and Clinical Case Reports

4:30 p.m. Removal of Posters

EVENT SCHEDULE
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Dr. George Stookey is a living legend at IUSD and 
worldwide in the field of preventive dentistry and cariology. 
Throughout his distinguished career, his innovation, 
creativity and scholastic achievements have significantly 
improved oral health across the globe and enhanced the 
reputation and strength of Indiana University School of 
Dentistry (IUSD). 

Dr. Stookey was born in Indiana and has remained a 
Hoosier throughout his life. His early years growing up on 
a farm prepared him for a disciplined and industrious life. 
His career in dental research began at Indiana University 
(IU) Bloomington in 1957. Freshly graduated from IU’s 
baccalaureate chemistry program and in search of a 
summer job, he began working in the lab of Dr. Joseph 

Muhler, whose research with IU chemistry professors Drs. Harry Day and William Nebergall was on the verge 
of bringing worldwide acclaim to Indiana University. They developed the first successful stannous fluoride 
formula, which became the tooth decay preventing agent in Crest® toothpaste. Dr. Stookey conducted 
fluoride analysis in Dr. Muhler’s lab for $1 an hour. Nearly six decades later, his robust intellectual curiosity 
about fluoride and caries diagnostics continues.

Dr. Stookey received all of his higher education degrees (AB ‘57, MSD ‘62, Ph.D in preventive dentistry ’71) 
from Indiana University. Over his academic career, he held 17 IU academic and administrative appointments, 
including acting dean and executive associate dean of the School of Dentistry and associate dean of the 
school’s research branch. In 1981, Dr. Stookey became the director of IUSD’s Oral Health Research Institute 
(OHRI), IUSD’s research facility created in 1968 with patent royalties from the sale of Crest® toothpaste. 
Under Dr. Stookey’s guidance, OHRI earned its reputation as a global innovator and leader in preventive 
dentistry research and oral health care product testing. 

Dr. Stookey has produced more than 230 publications in professional journals, presented at more than 320 
scientific meetings, garnered more than $20 million in grants and contracts, and holds 20 U.S. and foreign 
patents. Dr. Stookey’s legacy to Indiana University also includes training and inspiring many young academic 
researchers who continue on his path of scientific innovation. After retiring from the IU faculty in 2001, Dr. 
Stookey founded his own research company and contributes to oral health progress and Indiana’s economic 
development as president and chief executive officer of Therametric Technologies, Inc. The business 
develops new technologies for the early detection of dental decay.

Numerous prestigious national and international organizations have recognized Dr. Stookey’s innovations 
and achievements, including the American Dental Education Association Gies Award for Innovation as a 
Dental Educator, which he received in March 2017.

ABOUT OUR KEYNOTE SPEAKER
DR. GEORGE STOOKEY
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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As a practicing oral surgeon in India 15 years ago,  
Thankam Paul Thyvalikakath, DMD, MDS, PhD, 
envisioned the potential of a field that didn’t yet exist.  
Today, as a pioneer in dental informatics at the IU School  
of Dentistry, Dr. Thyvalikakath, associate professor and 
director of the school’s Dental Informatics Core, is the 
worldwide expert in using electronic dental records to  
identify ways to improve patient care.
 “As an oral surgeon, I realized if I had all of the 
information at hand, I could come up with a better treatment 
plan that would reduce operating time, shorten  
patients’ recovery and accelerate rehabilitation,”  
Dr. Thyvalikakath explained. 
 Dentists, especially those educated and trained at the 
Indiana University School of Dentistry, are highly proficient 
in providing patient care. And while ongoing excellence in 
treating oral health problems is imperative, the profession’s 
future also relies on fresh, innovative research discoveries  
to move dentistry and dental therapies forward. 
 Since the 1930s, when the U.S. Public Health Service 
designated IU as a research center for the study of pediatric 
dental diseases and IUSD opened its first research laboratory, 

our school has engaged in robust research that has yielded 
significant results – many “firsts” and important findings 
that are still relevant today: the first bitewing X-ray, fluoride 
toothpaste, and antiplaque chewing gum for soldiers in the 
field, to name a few.
 “With our rich research portfolio in cariology and public 
health and the new fields of regenerative medicine and  
dental informatics, IUSD’s research program continues to 
make great developments in translational research,” said  
Tien-Min Gabriel Chu, DDS, PhD, associate dean of 
research, IUSD, and professor, Department of Biomedical 
and Applied Sciences. “We’ve recruited some of the foremost 
researchers in their fields, and with generous NIH and 
industry funding, we are leading groundbreaking studies that 
can catalyze improvements in oral health globally.
 Aligned with the research priorities of the National 
Institute of Dental and Craniofacial Research (NIDCR) of 
the National Institutes of Health, IUSD has invested in four 
main research focus areas: Cariology, Bone and Tissue 
Engineering, Community Dentistry and Dental 
Informatics.

B Y  J I L L  J A N S E N

RESEARCH PROPELS ORAL 
HEALTH CARE FORWARD

Mark Vaughn and Pranali Patel, leaders in the Dental Student Research Group
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BONE AND TISSUE 
ENGINEERING
Novel regenerative therapies offer  
new treatment options
Regenerative medicine, a promising field of translational 
research, offers methods for regenerating or replacing 
tissue that is lost, unable to heal or permanently damaged. 
Clinician scientists around the globe are engaged in this 
multi-disciplinary research with life-changing implications 
for patients. Three IU School of Dentistry researchers are at 
the forefront of regenerative research in the areas of bone and 
tissue engineering to address diseases such as cranial and 
maxillofacial defects, periodontitis, and osteoporosis. 

Regenerative “scaffold” is possible alternative  
to complex cranioplasty
Tien-Min Gabriel Chu, DDS, PhD, associate dean for 
research and professor, Department of Biomedical and 
Applied Sciences, has been involved in bone regeneration for 
more than a decade. During his career, he has explored long 
bone and mandible regeneration, and is now focusing on bone 
regeneration to repair congenital cranial defects or defects 
caused by severe head trauma, infection or bone cancer.
 Dr. Chu’s research involves implanting a biodegradable 
“scaffold,” a hydrogel made primarily from water and 
polymer, into the cranial defect for six to 14 weeks. The 
scaffold, also containing stem cells and chemical cues that 
attract and bind tissue cells, encourages tissue formation and 
bone regrowth before the scaffold degrades and disappears. 
The therapy is a potential alternative to cranioplasty, the 

CARIOLOGY
Cariogenic potential of biofilms
Look at a tube of Crest®, and you’ll not only see the everyday 
remedy for fighting tooth decay, but the origins of IU School 
of Dentistry’s proud history in cariology research. Since the 
stannous fluoride discovery of school alumnus Dr. Joseph 
Muhler and his partner Dr. Harry Day led to the introduction 
of the iconic toothpaste in 1955, IUSD’s interest and strength 
in the study of dental caries have flourished, more recently 
with the research of Domenick Zero, DDS, MS.
 An expert in clinical studies with in situ caries models,  
Dr. Zero, professor, Department of Cariology, Operative 
Dentistry and Dental Public Health, and director of IUSD’s 
Oral Health Research Institute, has worked extensively 
on methods to improve and optimize fluorides and other 
preventive treatments. He was the primary investigator for  
a Phase I study with the U.S. Army’s Office of the Surgeon 
General to test the safety of a pharmaceutical-grade anti-
plaque chewing gum designed for combat soldiers in the field.
 “Although trained as a restorative dentist, over time I 
became more interested in prevention and how to relieve 
people of the burden of diseases like dental caries, which can 
be painful, debilitating and costly,” said Dr. Zero, who as a 
principal investigator has received numerous research grants 
from the National Institutes of Health and private industry.
 Moving into an area of preventive dentistry that studies 
the cariogenic potential of biofilms, Dr. Zero is leading 
collaborative studies with Johnson & Johnson to model the 
growth of biofilms formed when bacteria adheres to the tooth 
surface. Biofilms are grown on the surfaces of specimens of 
tooth enamel prepared from extracted teeth that are placed 
in partial denture appliances using a highly standardized 
modeling method. The biofilms can be studied outside the 
mouth to determine their structure and types of bacteria 
present, as well as their metabolic capabilities. 

 

        
 “Through this innovative model, we study not only the 
basic science of the environmental conditions that affect 
biofilm growth, but also gather data on the extent of enamel 
demineralization and the potential to cause tooth decay,” 
Dr. Zero explained. “The goal of the research is to identify 
biomarkers indicating the point at which the biofilm becomes 
pathogenic with the potential to cause decay. Another goal is 
to study biologic agents capable of modifying the biofilm so 
it’s healthier and less disease promoting.”
 In addition to studying the early detection and treatment 
of dental caries, Dr. Zero is targeting the main underlying 
cause of tooth decay – sugar. 
 “As dentists, we’ve always known that excessive sugar 
consumption is tied to dental caries, but now that the danger 
of sugar as a driver for diabetes, obesity and other diseases 
has finally reached the mainstream, we have an opportunity 
as a profession to align ourselves with other medical and 
public health professionals and work together on innovative 
ways to improve health by controlling a main cause of disease 
– sugar,” Dr. Zero concluded.

Domenick Zero, DDS, MS, professor, Department of 
Cariology, Operative Dentistry and Dental Public Health, 

and director of IUSD’s Oral Health Research Institute

7



current gold standard for repairing cranial defects, and to 
regenerate maxillofacial bones. Requiring bone grafts and/
or the placement of synthetic material to repair or reshape 
the bone, cranioplasty has a number of drawbacks, including 
donor site morbidity and possible infection at the bone graft 
site, cosmetic limitations and the potential for metal and other 
materials to wear or break, resulting in more complex surgery. 
  “The beauty of our research is that we use engineered cells 
and protein to help regrow the bone without leaving behind 
a piece of metal or synthetic material or without harvesting a 
bone graft from another part of the body,” Dr. Chu explained. 
“The results we’ve seen so far are very encouraging; we 
see tissue starting to form, and as the gel degrades and 
disappears, bone grows and covers the defect.”
 In collaboration with Dr. Melissa Kacena in the 
Department of Orthopaedic Surgery at the IU School of 
Medicine, Dr. Chu also is participating in research funded 
by NASA to provide biodegradable scaffolds in the study of 
thrombopoietin, a promising drug used for fracture healing  
in zero gravity conditions, which simulate patients on bed  
rest after orthopedic trauma.

Innovative biomaterials fight oral diseases  
and regenerate lost dental tissues
More than half of adults suffer from periodontitis, an 
aggressive chronic inflammatory oral disease that can result 
in pain and tooth loss when the tissues and bones supporting 
the teeth break down. 

 Marco Bottino, DDS, MSc, PhD, associate professor 
in the Department of Biomedical and Applied Sciences and 
director of Applied Biomaterials and Regenerative Dentistry, 
is developing biomaterials to fight periodontal infection and 
promote the regeneration of the affected structures using 
novel biomaterials.
 “Our challenge is preserving the existing teeth by 
managing the infection and driving the formation of new 
tissues to secure the tooth in place,” he said. 
 Through a nanotechnology called electrospinning, Dr. 
Bottino transforms a polymer solution into nanoscale fibers 
that are modified with infection-fighting agents to combat 
the periodontal bacteria, as well as biological molecules that 
encourage regeneration of bone and soft tissue. “This novel 
biomaterial allows the regenerative process to take place,” 
said Dr. Bottino, who hopes to begin clinical trials on the 
therapy in the next three to five years with dental tissue 
regeneration research funded by NIDCR. 
       Dr. Bottino’s NIDCR research also has targeted root 
canal disinfection and regeneration of the dental pulp. In 
the United States, more than 15 million patients undergo 
root canal treatment each year because of dental caries and 
other conditions that affect the integrity of the pulp. In young 
children, pulp tissue death arrests tooth root development, 
increasing the risk of tooth fracture. Until now, no clinical 
therapy existed to promote both root canal disinfection and 
dental pulp regeneration.  
 Dr. Bottino’s lab recently identified a cell-friend strategy 
using antibiotic nanofibers as three-dimensional drug delivery 
constructs to promote root canal disinfection with minimal 
toxicity to resident stem cells and an injectable biomaterial 
that can predictably lead to new pulp formation.  

Tien-Min Gabriel Chu, DDS, PhD, associate dean for 
research, and professor, Department of Biomedical  
and Applied Sciences

BONE AND TISSUE ENGINEERING [CONTINUED]

“Being a researcher is one of the rare career opportunities in which  
you ask and answer questions that interest you.”

— Angela Bruzzaniti, PhD

Marco Bottino, DDS, MSc, PhD, associate professor, Department 
of Biomedical and Applied Sciences and director of Applied 

Biomaterials and Regenerative Dentistry
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Angela Bruzzaniti, PhD, associate professor, Department of 
Biomedical and Applied Sciences, and faculty advisor to the IUSD 

student chapter of the American Association of Dental Research

COMMUNITY 
DENTISTRY
Designing oral health interventions to  
meet population needs
Improving the oral health of people in Indiana and around the 
world has been IUSD’s mission for almost 140 years. Indeed, 
community-based research helps public health professionals 
develop targeted programs and interventions to ensure 
specific communities, especially those at risk, receive the care 
and support they need to improve their oral health. 
 Professors Angeles Martínez Mier, DDS, MSD, PhD, 
and Gerardo Maupomé, BDS, MSc, DDPH, RCS(E), 
PhD, in the Department of Cariology, Operative Dentistry 
and Dental Public Health, are leading innovative research to 
gather new knowledge and insights to expand the reach of 
preventive dentistry. 

Research in Mexico fuels knowledge,  
improves oral health
Dr. Martínez Mier, chair of the Department of Cariology, 
Operative Dentistry and Dental Public Health, is an 
internationally recognized expert in fluoride. Leader of 
the NIH-funded team charged with developing global gold 
standard methods to measure fluoride, she is conducting two 
major research projects with populations in Mexico – one tied 
specifically to fluoride and the other focused on community-
based preventive dentistry.  
 Dr. Martínez Mier is a primary investigator of a five-year 
study funded by the National Institute of Environmental 
Health Sciences that is using these gold standard methods 
to examine fluoride intake and toxicity in a cohort of 
approximately 2,000 children followed over two decades as 
part of the Early Life Exposures in Mexico to Environmental 
Toxicants project. Data from the three birth cohorts, drawn 
from Mexico City maternity hospitals beginning in 1994, are 
demonstrating if and how exposure to various metals and 
chemicals, including fluoride, affects pregnant women and 

Understanding bone cell mechanisms  
key to treating major diseases
Through basic science research of major cell types,  
Angela Bruzzaniti, PhD, associate professor, Department 
of Biomedical and Applied Sciences, is examining the 
mechanisms of bone loss and bone regeneration – studies  
that have significant clinical applications for patients suffering 
from osteoporosis, periodontitis, and other bone-loss 
diseases. 
 “This project is interesting because it has the potential 
to impact so many clinical areas,” said Dr. Bruzzaniti, who 
began studying bone formation while earning her PhD at the 
University of Melbourne in Australia. “It’s not only rewarding 
to understand the mechanisms that control these cells, but 
there’s the ability to treat disease, which is I think the ultimate 
goal of research.”
 Dr. Bruzzaniti’s NIH-funded research focuses on the 
actions of the three major types of bone cells – osteoclasts 
(bone-degrading cells), osteoblasts (cells that make bone)  
and osteocytes, specialized cells within the bone that 
coordinate the activity of the other two.
 “By understanding the cells’ actions, we can manipulate 
them by targeting proteins that control their shape, 
morphology or ability to make bone or degrade bone,”  
Dr. Bruzzaniti explained. “If we can separate the actions of 
the individual bone cells, we can make new bone or degrade 
existing bone depending on the clinical circumstances.”
 The research is particularly relevant to localized bone 
loss in the oral cavity caused by periodontitis. In addition to 
what can be learned about regenerating bone lost to disease, 
low bone mass in the jaw prevents the placement of dental 

implants, inhibiting restoration. Dr. Bruzzaniti’s studies are 
also applicable to efforts to move teeth or expand the palette 
to place orthodontic appliances.  
 Dr. Bruzzaniti serves as faculty advisor for the IUSD 
student chapter of the American Association of Dental 
Research, mentoring and encouraging budding oral health 
researchers. “Being a researcher is one of the rare career 
opportunities in which you ask and answer questions that 
interest you,” said Dr. Bruzzaniti. “Arriving at an answer 
that you can share with the community and world – that’s 
helpful in curing or treating disease – is valuable and very 
rewarding.”  

9



children. The team, which includes IUSD, the University of 
Toronto, the University of Michigan and the National Institute 
of Public Health in Mexico, is analyzing the concentrations of 
these metals and chemicals in specific long-term biomarkers, 
such as urine, plasma and toenails, and associating them to 
IQ, occurrences of ADHD and possible implications on body 
mass index (BMI) and growth. 
 “We know that fluoride is safe and effective at an 
appropriate dose,” said Dr. Martínez Mier, who began 
preventive dentistry research at IUSD two decades ago under 
the mentorship of Dr. George Stookey, an international 
luminary in preventive dentistry research. “Although it has 
beneficial effects, fluoride is a unique element in that it also 
can have detrimental effects if exposure is too great.” 
 Dr. Martínez Mier is also leading a team of Mexican 
and American researchers from IUSD and the University 
of Yucatan working on a direct community oral health 
prevention program that grew out of IUSD’s global  
service-learning partnership with a Mayan community  
in Yucatan, Mexico.
 “We started taking dental students to Yucatan about 10 
years ago; over time, we built a level of trust with the Mayan 
community that allowed us to engage in research that assesses 
their dental knowledge to determine long-term interventions 
to improve their oral health,” she explained. Delivered by 
health promoters within the Mayan community, preventive 
measures will involve fluoride and most likely sealants.  
 “We’re finally moving from studies to interventions, and 
we’re very excited about it,” she said.

Network science drives more effective delivery  
of oral health messages
Applying network science methods, Dr. Gerardo Maupomé 
is mapping multilayered social networks in underserved 
communities in the Midwest to find people of influence and 
determine how they can be used to alter or promote norms 
and perceptions about oral health.

 “Over the past several years, it’s become more apparent 
that studying dental problems in isolation, without accounting 
for the fact that individuals live in groups, is not taking us  
where we need to be to improve oral health,” said Dr. 
Maupomé, one of a few researchers in the United States 
using network science in dental research. “When we map 
community networks to ascertain the relationships among 
community members, we may uncover resources to support 
healthful choices. One such approach would be to identify 
the leaders of opinion, which in turn may lead to designing 
and implementing interventions. For example, by altering the 
perceptions and information about health and disease of the 
people of influence, they can become mechanisms of change 
within the community at large.”
 Dr. Maupomé is the principal investigator of a five-year 
study funded by NIDCR to map the social network contact 
points that impact whether or not people seek or receive 
dental care. His work is benefiting from a collaboration 
with the Indiana University Network Science Institute, 
an international leader in social networks research. Other 
partners include the IU Bloomington Department of Sociology 
and the IUPUI Fairbanks School of Public Health.
 

Another network methods study that Dr. Maupomé is closely 
involved with is a collaboration with colleagues at Boston 
University. Also funded by NIDCR, this research is testing 
methods to disseminate health-related information that low-
income mothers find actionable to choose healthful beverages 
for their toddlers. By mapping their personal networks, the 
research aims to identify how health information propagates 
in a community. 
 “This research tool from the complex science methods 
enables us to be more thoughtful in how oral health 
interventions are created, how they become programs and 
how the programs are tested so they eventually become 
proven systems that actually promote oral health,”  
Dr. Maupomé said.

Cariology researchers at work: Drs. Azza Ahmed, a pediatric  
dentist and preventive dentistry PhD candidate; Angeles 
Martínez Mier, chair of Cariology, Operative Dentistry and  
Dental Public Health; and periodontist/researcher Ana Gossweiler

COMMUNITY DENTISTRY [CONTINUED]

Gerardo Maupomé, BDS, MSc, DDPH, RCS(E), PhD,  
professor, Department of Cariology,  

Operative Dentistry and Dental Public Health
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DENTAL INFORMATICS
The power of informatics to improve  
dental care
As principal investigator of a three-year study funded by 
the National Dental Practice-Based Research Network, 
Thankam Paul Thyvalikakath, DMD, MDS, PhD, is 
leading a project to collect and analyze patient electronic 
dental records data from dental practices across the United 
States. The research is designed to determine the feasibility 
to assess treatment outcomes for posterior composite 
restorations and root canal procedures, specifically the 
longevity of both root canal-treated teeth and posterior  
teeth restored with composite material.
  “Through informatics, which is the science of information, 
we are creating a learning health care system that analyzes 
data captured during patient care to show us where we are 
succeeding in clinical dentistry and where we can improve.”
 The IU School of Dentistry, one of the few dental schools 
in the United States currently engaged in dental informatics 
research, is coordinating the study with the Regenstrief 
Institute, known internationally for its work in developing 
electronic health records. Directing the activity of six regional 
sites, Dr. Thyvalikakath and team designed the protocol for 
the study, which has recruited more than 90 dental practices 
in the first six months. 
 With the first results expected to be published by late 
2018, the research, Dr. Thyvalikakath explained, will 
provide clinicians with vital information about how they are 
performing their procedures and insight and evidence for 
future clinical decision-making for both root canal treatment 
and restoring posterior teeth. 
  “Informatics is translational in taking the best evidence 
and enabling it to be applied at the point of care to improve 
both patient outcomes and assist clinicians in making better, 
patient-centric decisions,” Dr. Thyvalikakath said. 
 In addition, the use of informatics-based research in 
support of personalized care and clinical decision-making  
is especially helpful for younger, less-experienced clinicians. 
 “Senior clinicians are more likely to offer treatment 
options based on their personal experience and what  
has worked with their other patients,” Dr. Thyvalikakath 

explained. “For new dentists, informatics expands the base  
of available knowledge, equipping them to personalize care  
by tailoring data results to the needs of individual patients.”
  Compared to only 20 years ago, researchers and  
clinicians now have access to a phenomenal amount of data,  
Dr. Thyvalikakath said. “The challenge is turning what we 
have into meaningful information to improve what we want to 
address, whether it’s clinician work processes, administrative 
needs to improve efficiency, or even patient outcomes,” she 
said. “We aren’t there yet, but that’s the future and the power 
that informatics brings.”
 As for the future, each of IUSD’s esteemed researchers 
encourages future oral health care providers, especially the 
more than 500 students studying at IUSD, to incorporate 
research into their professional lives. 
 “We need both practicing dentists and dental students 
who are willing to cross the boundary from clinical dentistry 
to basic science – dentists willing to apply their clinical 
knowledge to research advancements for the next generation, 
Dr. Chu said.

Thankam Paul Thyvalikakath, DMD, MDS, PhD, associate 
professor, Department of Cariology, Operative  

Dentistry and Dental Public Health

“We need both practicing dentists and dental students who are willing to cross 
the boundary from clinical dentistry to basic science – dentists willing to apply 
their clinical knowledge to research advancements for the next generation.”

— Tien-Min Gabriel Chu, DDS, PhD
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Poster Presentations 
Presenters will be at their posters to discuss their research at the following times: 

2:30 p.m. to 3:30 p.m. Odd-numbered Posters and Clinical Cases 
3:30 p.m. to 4:30 p.m. Even-numbered Posters and Clinical Cases 

 
 

BONE BIOLOGY 
 
P1 The Effect of the Kalirin-deletion on Adipocyte Differentiation. C. WINTER*, P. ELENISTE, A. 

PEREZ, A. BRUZZANITI (Indiana University School of Dentistry) 
Bone mass is determined by the differentiation of mesenchymal stem cell (MSC) lineage cells into bone-forming 
osteoblasts. MSC can also differentiate into bone marrow adipocytes (fatty yellow marrow cells) which make up 
approximately 70-80% of bone marrow volume in humans. During aging, osteoblast differentiation is decreased 
in favor of adipocyte differentiation which contributes to a decrease in bone mass and quality and is associated 
with osteoporosis. Therefore, identifying the specific genes that mediate the MSC differentiation process may 
provide an opportunity to modify gene expression and optimize the bone quality and strength and reverse the 
effect of aging on the skeleton. The purpose of this study is to determine the specific role of the Kalirin gene in 
adipocyte production. To examine Kalirin’s role in adipocyte production, distal femur and tibia taken from Kalirin 
knockout (Kal-KO) mice, and wild type (WT) control mice were examined. Microscopic analysis was completed 
to find the total adipocyte area relative to the total bone tissue area. In-vitro bone marrow MSC cells were 
differentiated in adipogenic media containing insulin, dexamethasone and indomethacin for 7 days, fat deposit 
were stained with Oil red-O and differences in adipocyte area between the WT and Kal-KO groups were 
determined. The initial results from the in-vivo samples indicated that the male Kal-KO mice had an increased 
adipocyte to bone tissue ratio compared to WT. Similarly, the in-vitro Kal-KO samples showed an increase in 
adipocyte to tissue ratio. Although, further analysis must be completed to confirm the statistical significance of 
these findings, these results may indicate the absence of the Kalirin gene increases the adipocyte-bone tissue 
ratio, which is inversely correlated with changes in bone mass. 
 
P2 Role of Nerve Growth Factor in Osteoblast Differentiation and Function. S. KIM*, S. POSRITONG, 

J. HONG, A. BRUZZANITI (Indiana University School of Dentistry) 
Bone formation and regeneration are controlled by osteoblasts. Bone formation at dissolved bone areas, 
including the oral cavity, is elicited by the recruitment of osteoblast precursors that undergo differentiation into 
mature osteoblasts that are capable of producing collagen that is later structured to form bone. Even though 
several proteins involved in osteoblast function have been studied, the controlling protein(s) that trigger 
osteoblast differentiation and function at damaged bone sites are still unknown. Nerve Growth Factor (NGF) is 
one of the neurotrophin proteins that are known to stimulate the communication, differentiation, and survival of 
neurons. Recently, several studies suggest that the neurotrophins may play a role in bone cell signaling system. 
From our laboratory, we tested and confirmed the presence of NGF and its receptor, TrkA, in osteoblasts via 
real time PCR. In this study, we cultured osteoblasts for 0, 4, 7, 14 and 21 days in the presence of ascorbic acid 
and β-glycerol phosphate to differentiate the cells, collected the cell lysates and conditioned media, and 
conducted Western blot using NGF antibodies. Interestingly, NGF mRNA and protein expression was highest 
from 0 to 7 days after differentiation while secreted NGF was highest from 14 to 21 days when osteoblasts are 
actively producing collagen which becomes mineralized. Based on these findings, it is indicated that the NGF 
may play a role in the functions of osteoblasts although we do not yet know its specific roles. Thus, in future 
studies, we will examine the roles of NGF in the regulation, maturation, and proliferation of osteoblasts, and also 
explore its role in the labyrinthine signaling pathway that triggers osteoblasts to repair damaged bone. 
 
P3 Role of Kalirin in Osteocyte Morphology and Function. L.A. DO*, J.M. HONG, A. BRUZZANITI 

(Indiana University School of Dentistry) 
Bone remodeling is characterized by the regulation between bone forming osteoblasts and bone resorbing 
osteoclasts. This regulation may be influenced by osteocytes, which are differentiated from mature osteoblasts 
that become entrapped in bone matrix. Osteocytes contain dendrites that communicate with neighboring 
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osteocytes, and with osteoclasts or osteoblasts. Disruption in osteocyte numbers and their dendritic network has 
negative effects on bone homeostasis that may contributes to bone loss and osteoporosis. Kalirin is a 
GDP/GTP-exchange factor that affects cellular differentiation, proliferation and cytoskeleton remodeling. Studies 
from our lab have shown that Kalirin is expressed in osteoclasts, osteoblasts and osteocytes. In addition, Kalirin 
knockout (Kal-KO) mice have a significant reduction in bone mass.  We previously found that Kalirin expression 
does not affect osteocyte number. For the current research, we studied the mechanism of how dendrites are 
regulated in osteocytes. To examine Kalirin’s effects on dendrite length, osteocytes were isolated from Kal-KO 
and WT bones by collagenase digestion and cultured in vitro. The cells were then imaged and dendrite length 
calculated. Our data showed a 55.6±2.6% decrease in dendrite length for Kal-KO osteocyte compared to WT (p-
value=0.01). Other labs have reported that Kalirin is activated downstream of TrkA, the receptor for nerve 
growth factor (NGF). Therefore, to examine if NGF can promote dendrite elongation, osteocytes were treated 
with 100 ng/ml NGF in vitro, imaged and dendrite length calculated. Our data revealed a 28.9±4.1% increase in 
dendrite length on day 1 and a 44.5±6.9% increase on day 5 for NGF-treated osteocytes compared to controls 
(p-value=0.000001, p-value=0.00173). These results indicate that although deletion of Kalirin does not affect 
osteocyte density, Kalirin expression in osteocytes as well as treatment with exogenous NGF promote 
elongation of osteocyte dendrites. In future studies we will determine if Kalirin acts downstream of the NGF-TrkA 
pathway to promote osteocyte dendrite elongation. 
 
P4 Molecular Mechanism of LRP5-Mediated Bone Homeostasis. W. HUANG*1, K. KIM2, A. ROBLING2 

(1Indiana University School of Dentistry, 2Indiana University School of Medicine) 
Low-density lipoprotein receptor-related protein 5 (LRP5) plays an essential role in bone homeostasis. Loss-of-
function (LOF) mutations in LRP5 cause Osteoporosis-Pseudoglioma Syndrome with significant bone loss in 
humans, while gain-of-function (GOF) mutations in LRP5 lead to abnormally high bone mass (HBM) in affected 
individuals. As a co-receptor and key component for the β-catenin (β-cat)-mediated canonical Wnt signaling 
pathway, Lrp5 has been widely believed to function through β-cat to regulate bone mass, particularly anabolic 
action. However, the low- and high-bone mass phenotypes associated with osteocyte-specific deletion and 
stabilization of β-cat are caused by abnormal osteoclast activity with intact osteoblast function. While osteoclast 
differentiation is unaffected in mice harboring either LOF or GOF mutations in Lrp5, but osteoblasts are the 
phenotype causing cells. Therefore, the objective of this study was to investigate the molecular mechanisms of 
Lrp5-mediated bone homeostasis, in particular, the role of β-cat-mediated canonical Wnt signaling in this 
process.  We generated osteocyte specific conditional double mutant mice harboring both GOF of Lrp5 and LOF 
of β-cat, as well as single mutant mice with GOF of Lrp5 or LOF of β-cat individually. Bone mass and 
architecture were characterized using DEXA and microCT scans. Bone histomorphometric analysis was carried 
out to determine the anabolic contribution to the gross skeletal phenotype. The catabolic functions were 
determined with bone CtX and TRAP assays. Our preliminary results showed that single mutant of LOF of β-cat 
and GOF of Lrp5 exhibited low and high bone mineral density (BMD), respectively, as shown before. 
Interestingly, double mutants showed significantly reduced BMD compared to control and was at a level similar 
to single mutant of LOF of β-cat. Our results suggest that compared to the HBM-causing Lrp5 allele, β-cat is a 
much more powerful regulator of bone homeostasis at the functional level. Both the anabolic and catabolic 
functions in these mice await further investigation.  
 
P5 The Effects of Brain-Derived Neurotrophic Factor on Osteoclast Differentiation. S. KAWAK*, L. 

DO, J. HONG, A. BRUZZANITI (Indiana University School of Dentistry)  
Osteoporosis is a low bone mass disease caused by the defects in bone homeostasis and is largely caused by 
an increase in the activity of bone-degrading osteoclasts as well as disturbances in bone-forming osteoblasts, 
and matrix-embedded osteocytes. Brain-Derived Neurotrophic Factor (BDNF) is a member of the neurotropin 
family, which acts through its membrane receptor, TrkB. BDNF binding to TrkB initiates intracellular signaling, 
which leads to changes in cell proliferation and morphology. Quantitative PCR analysis data from our laboratory 
reveals that osteoclasts express the TrkB receptor but the role of BDNF signaling in osteoclasts has not been 
fully investigated. Additionally, the role of Kalirin, a GTP-exchange factor that we found is important for 
osteoclast activity and bone mass, and is known to be activated by neurotrophins in other cells, is not well 
defined. Therefore, we examined the effect of BDNF on osteoclast differentiation. Murine bone marrow 
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hematopoietic cells were isolated from wild-type (WT) and Kalirin-knockout (Kal-KO) mice. Osteoclasts were 
differentiated in growth media containing the osteoclast cytokines, RANKL (80 ng/ml) and MCSF (20 ng/ml) and 
in the presence or absence of 100 ng/ml BDNF. After 5-6 days, cells that were multinucleated (>2 nuclei) and 
positive for tartrate-resistant acid phosphatase (TRAP), were counted as osteoclasts.  BDNF led to a decrease 
in the number of wild-type (WT) osteoclasts compared to the untreated WT group, whereas BDNF showed no 
effect on the differentiation of Kal-KO osteoclasts. Taken together, these findings suggest that BDNF may be 
important for regulating osteoclasts and that deletion of Kalirin may prevent the negative effects of BDNF on 
osteoclast differentiation. Thus, approaches that target the BDNF-TrkB-Kalirin pathway may be useful for 
regulating bone mass. 
 
P6 Novel Role of Kalirin in Osteocyte Morphology and Bone Mass. T. TERHUNE*, J. MING, A. 

BRUZZANITI (Indiana University School of Dentistry) 
Bone remodeling and homeostasis is achieved through a complex interplay between osteocytes (OTs), 
osteoblasts (OBs) and osteoclasts (OCs). OTs are differentiated from OBs and are encased in mineralized 
bone. OTs exhibit a specialized stellate shape with dendritic projections similar to neurons. OT dendrites allow 
communication between adjacent OTs and OBs and OCs on the bone surface and are therefore vital for normal 
bone homeostasis and maintaining bone quality. Kalirin (Kal) is a novel GTP exchange factor (GEF) originally 
identified in neurons. We found Kal to be crucial in regulating bone mass and Kal-KO mice exhibit lower bone 
density than WT mice. Since Kal regulates dendrites in neurons, we examined its role in OT dendrites. Fuchsine 
stain was used to highlight OT dendrites in WT and Kal-KO femurs. Kal-KO mice were found to exhibit shorter 
and fewer OT dendrites than WT mice. Although OT number was similar between WT and Kal-KO bones, Kal-
KO mice exhibit differences in the spatial organization of OT within the cortical bone mineralization layers. Kal-
KO OT cultured in vitro also exhibited fewer and shorter dendrites. The results suggest that OT dendrite 
elongation is controlled in part by responses to KAL, which may have consequences to bone mass, quality and 
fragility. (Supported by IU-CRG and UROP grant) 

 
CARIOLOGY 

 
P7 Comparison Between Visual and Tactile Parameters for Caries Activity Assessment.                                     

N. ABOGAZALAH*1, A.T. HARA1, G.J. ECKERT2, M. ANDO1 (1Indiana University School of Dentistry, 
2Indiana University School of Medicine) 

Objective: This study evaluated which parameter is more dominant to determine caries activity: appearance 
(visual) or texture (tactile). Methods: Three dentists trained and calibrated with International Caries Detection 
and Assessment System (ICDAS) participated. Eighty-nine approximal surfaces from 73 extracted human 
premolars that had white-spot lesions (ICDAS=1 to 4) were examined. Examinations were performed 
independently with dental unit-light, three-way-syringe, and explorer. Surface appearance (dull or shiny), texture 
(rough or smooth) and caries activity (active or inactive) were recorded. The majority across the three examiners 
was used. Logistic regression was used to predict caries activity to evaluate the relative importance of the two 
parameters. Results: The total numbers of active and inactive surfaces were 49 and 40, respectively. The 
visual-tactile combinations by caries activity were: For active, dull-rough: 38 (79%), dull-smooth: 8 (17%), shiny-
rough: 1 (2%) and shiny-smooth: 1 (2%); for inactive, dull-rough: 2 (5%), dull-smooth: 7 (18%), shiny-rough: 4 
(10%) and shiny-smooth: 27 (68%). Overall, appearance of active surfaces consisted of 47 dull surfaces (96%) 
and 2 shiny surfaces (4%); and texture consisted of 39 rough surfaces (81%) and 9 smooth surfaces (19%). 
Appearance of inactive surfaces consisted of 9 dull surfaces (22%) and 31 shiny surfaces (78%); and texture 
consisted of 6 rough surfaces (15%) and 34 smooth surfaces (85%). The Wald chi-square statistic for 
appearance (visual) was 18.57 (p=0.00002) and that for texture (tactile) was 11.85 (p=0.00058). Within the 
limitations of this project, it can be concluded that appearance (visual examination) is more dominant than 
texture (tactile examination) for caries activity assessment. 
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P8 Impact of Dilution and Temperature on Erosive Effect of Acidic Fountain Beverages.                                  
R.M. ROSINSKI*1, F. LIPPERT2, A.T. HARA2 (1University of Indianapolis, 2Indiana University School of 
Dentistry) 

The erosive potential of acidic beverages has been commonly attributed to their pH and titratable acidity, 
although other properties may also be relevant. In this study, we hypothesized that serving temperature and 
dilution rate impact the erosive potential of two popular fountain drinks: Coca-Cola and Gatorade. They were 
tested at 10 different combinations of dilution in water: 100% (neat), 75%, 50% and 25%, and temperatures 3 
and 24ο C, simulating the addition of different amounts of ice to the fountain beverages. Each group consisted of 
flattened and polished bovine enamel samples (n=8) exposed to the test beverage solutions for 10 min, twice a 
day, for a total of 3 days. In between beverage exposure and during the overnight period the specimens were 
kept immersed in artificial saliva. Knoop surface microhardness was measured (load of 50g, dwell time of 11s) 
on the polished surfaces before and after the experimental period. Percentage of enamel surface microhardness 
change was calculated. Means and standard-deviations are presented in the Table. Two-way ANOVA followed 
by Tukey test were performed, at 5% significance level. The interaction between beverage and test condition 
was non-significant (p>0.05). Overall, Gatorade showed higher erosive effect than Coca-Cola. Drinking the 
100% (neat) beverages at cold temperature reduced the erosive potential significantly. Diluting the beverages 
did not reduce the erosive potential, except at the highest rate (25%), when no meaningful erosive effect was 
observed. We concluded that cold and highly diluted fountain drinks present lower erosive potential.                        
Capital letters denote significant difference between beverages; while small letters among test conditions. 

 Neat, 24οC  Neat, 3οC  75%, 3οC  50%, 3οC  25%, 3οC   
Coca-Cola 10.0(4.2) 4.9(4.7) 7.3(3.8) 5.2(4.2) -0.9(3.0) A 
Gatorade 16.3(5.1) 8.5(2.8) 10.0(2.8) 4.9(4.7) 1.9(3.0) B 
 a b b b c  

 
P9 Fluoride’s Anti-caries Efficacy at Increasing Maturation of a Multispecies Biofilm. H. AYOUB* and 

F. LIPPERT (Indiana University School of Dentistry) 
Objective: To evaluate changes in the anti-caries effect of sodium fluoride at increasing maturation stages of a 
multispecies biofilm. Methods: After obtaining IRB approval, wax-stimulated saliva was collected from three 
donors which served as the source of bacterial inoculum. A published pH cycling biofilm model was employed 
(PMID: 25576469). Biofilm maturation was controlled by varying study duration (3; 6; 9; 12d). Treatments were 
either 18mM sodium fluoride or deionized water (n=9 per subgroup). Multispecies biofilm was grown on 4×4mm 
human enamel specimens for 24h using Brain Heart Infusion (BHI) media supplemented with 5g/l yeast extract, 
5% vitamin K/hemin (v/v), 1mM CaCl2.2H2O and 0.2% sucrose. Then, pH cycling started. It included, daily, 
2×5min treatments, 4×15min remineralization periods (BHI, no sucrose, pH 7.0), 3×2h demineralization 
challenges (BHI, 1% sucrose, pH 4.5). After completion of pH cycling, biofilm was removed and enamel 
specimens analyzed using surface microhardness (VHN), and transverse microradiography (TMR) to obtain 
integrated mineral loss (dZ) and lesion depth (L). Data were analyzed using two-way ANOVA. Results: The two-
way interaction was significant for all variables (p<0.05). Microhardness data-mean VHN decreased with 
increasing biofilm maturation in both fluoride [VHN(3d)=225; VHN(12d)=156] and deionized water groups 
[VHN(3d)=190; VHN(12d)=128]. Fluoride was able to significantly prevent softening compared to water at all 
time points (p<0.05). The protective effect of fluoride increased with increasing biofilm maturation until day 9 and 
then decreased. TMR data-mean dZ (vol%min×µm) and L (µm) only marginally increased in the F groups 
[dZ(3d)=396; L(3d)=11.5; dZ(12d)=414; L(12d)=15.0], but steadily increased for water [dZ(3d)=461; L(3d)=18.8; 
dZ(12d)=828; L(12d)=44.5]. Fluoride was able to significantly prevent mineral loss compared to water after day 
6 (p<0.05; before day 6 p=0.16-0.46) and prevent increases in lesion depth at all time points (p<0.05). The 
results suggest that with the increased biofilm maturation, the anti-caries effect of fluoride increases. 
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P10 Age Effect on Presence and Severity of Dental Hard-Tissue Conditions. A. ALGARNI*1,2, P. 
UNGAR3, F. LIPPERT1, E.A. MARTINEZ-MIER1, G.J. ECKERT4, A.T. HARA1 (1Indiana University 
School of Dentistry, 2Taibah University, 3University of Arkansas, 4Indiana University School of Medicine) 

Objective: This study investigated the impact of age on the presence and severity of main dental hard-tissue 
pathologies and color change on extracted teeth from different age groups. Methods: Extracted premolars 
(n=1,500) were randomly selected from an extracted tooth bank. The age of each tooth was estimated using 
established dental forensic methods. Inferred ages varied from 9 to 101 years old (+/-10 years). A trained and 
calibrated examiner blindly assessed dental caries, fluorosis, tooth wear and extrinsic staining, using ICDAS (0-
5 for crown and 0-2 for root), TFI (0-9), BEWE (0-3) and modified Lobene (0-3) indices, respectively. Crown and 
root color was measured using Easyshade and VITA classical shade system (B1-C4). Indices were plotted 
against tooth age and relationships between the indices and age were tested using regression models. Results: 
Mean ICDAS score for crowns increased steadily from 0 at ~10y to 2 at ~40y and remained stable between 
scores 2 and 3 at older ages; while for roots it increased from 0 to 0.5 at ~60y, remaining stable after. Mean 
BEWE score increased from 0 to 2 (occlusal) and to 1.5 (smooth-surface) at ~50y, remaining stable after. Mean 
TFI score stayed around 1 until ~30y before decreasing to 0.5 at ~40y, approaching 0 at ~80y. Mean staining 
score increased from 0 at ~20y to around 2 at ~50y, remaining stable after. Mean VITA shade of crowns 
increased from A3 to B3 at ~50y, and remained stable after; while of roots remained around C2 until ~30y, then 
increased to B4 at ~50y, and to A4 at ~80y. Conclusion: Considering the limitations of this study, we conclude 
that tooth age is proportionally related to the severity of caries, tooth wear, extrinsic staining, and inversely to 
dental fluorosis. Teeth also tend to become darker with age. 
  

DENTAL EDUCATION 
 

P11 Preliminary Performance of the Advanced Dental Admission Test. L. DESANTIS*1, A. 
GHONEIMA1, V. JOHN1, G. ECKERT2, K. STEWART1 (1Indiana University School of Dentistry, 2Indiana 
University School of Medicine) 

Historically, dental residency programs have utilized numerical assessment criteria such as applicant grades, 
class rank, and National Dental Board Exam scores to evaluate and identify qualified candidates for admission. 
Recently, many of these numerical scholastic predictors have been eliminated. The loss of this numerical 
information has made it difficult to assess candidates applying to specialty programs. To address this issue, the 
American Dental Association created and piloted the American Dental Admission Test (ADAT) exam. The aim of 
this study was to evaluate the performance and validity of the ADAT exam for use as an objective, quantitative 
tool in the residency admissions process. The WebAdmit admissions database was used to identify scholastic 
and demographic information for individuals (n=92) seeking a 2017 post-graduate specialty position at Indiana 
University School of Dentistry (IUSD). Following IRB approval, the investigator received de-identified data from 
the IUSD Office of Graduate Education and the information was compiled and managed within RedCap. Data 
were analyzed using intra-class correlation coefficients and one-way ANOVA. The ADAT demonstrated very 
strong to weak correlations with certain scholastic parameters (P<0.05), with all correlations being positive, 
except with dental school class rank. When assessing ADAT total scores with demographic variables, no 
significant differences were observed for age, race, school location, or country of origin. However, it was 
observed that males performed better than females (P<0.05) and non-Hispanics better than Hispanics (P<0.01). 
ADAT score components were also higher for individuals with a history of research activity (P<0.05). This study 
demonstrates that significant associations exist between the ADAT and various scholastic indices historically 
associated with competitive applicants. Preliminary data appears to indicate that the exam may possess a bias 
favoring male and non-Hispanic examinees. With additional modifications, the ADAT could serve as an effective 
instrument; capable of assisting programs with identifying highly qualified residency applicants. 
  
P12 The Dental Awareness of Nursing Home Staff. L. DESANTIS*1, K. DESANTIS1, G. ECKERT2, J.E. 

KOWOLIK1 (1Indiana University School of Dentistry, 2Indiana University School of Medicine) 
Oral health is critical to an elderly person’s quality of life. The elderly exhibit an accumulation of plaque, bacteria, 
and periodontal issues, due to the decreasing ability to provide oral hygiene. Residents of nursing homes are 
vulnerable to oral health neglect due to physical and mental impairments, and difficulties accessing professional 
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dental care. There is increasing evidence indicating that the oral health status of nursing home residents is poor. 
The objective of this study was to assess oral health knowledge among nursing home staff in central Indiana. A 
self-administered questionnaire was completed by 214 nursing staff in 7 nursing homes in central Indiana. The 
questionnaire assessed the staff’s knowledge of dental caries, periodontal disease, and the care and use of 
dentures. The statistical analyses were performed using Mantel-Haenszel and Pearson chi-square tests. 
Overall, the majority of staff demonstrated an adequate understanding of dental caries, however there was 
lacking knowledge regarding periodontal disease. While 93% believed that bacteria in dental plaque was a main 
cause of periodontal disease, only 45% believed that sugar in food and drinks could be a contributing factor. 
Also while 89% of responders believed that diabetes and medications could affect periodontal disease, the 
majority of responders did not believe there was a link between periodontal disease and cardiovascular 
diseases. The signs and symptoms of periodontal disease including loose teeth and tooth sensitivity were not 
recognized. While many of the responders acknowledged that dentures should be cleaned after every meal, the 
majority responded that they should be cleaned with the use of toothpaste. The staff demonstrated positive 
knowledge of dental caries, but the overall understanding of periodontal disease and denture care needs 
improvement. This study demonstrates a need for staff training and development in order to improve oral health 
needs for nursing home residents.  
 
P13 Documenting Patient Medications in axiUm: Students' Perceptions and Self-Reported Behaviors. 

W. BURCHAM*, B. MOSER, B. GITTER, L.M. ROMITO (Indiana University School of Dentistry) 
Objective: Integrating pharmacological and biomedical science knowledge into clinical care requires complete, 
accurate documentation of patient medications. This study assessed dental students’ perceptions and behaviors 
regarding medication history documentation in axiUm electronic dental records. Methods: A 10-item paper 
survey (IRB #1503218727) to assess medication history-taking behaviors and perceived barriers to complete 
drug documentation was developed and piloted with D4 students (CO2015). Following modifications based on 
pilot data, third and fourth year dental students (D3 Class of 2017, N=125; D4 Class of 2016, N=85) were invited 
to complete the anonymous survey. Survey data were entered into a spreadsheet for analysis. Results: 187 
completed surveys were returned (D3-82.4%, N=103; D4-98.8%, N=84). 64.2% agreed or strongly agreed that 
medication history is important and useful in enhancing pharmacology knowledge; 90.4% felt it helped improve 
their understanding of patients’ medical conditions. D4s were more likely to value its role in the latter (p=.0236). 
56% perceived that axiUm’s format aids medication documentation. Overall, 49% reported consistently 
reviewing patient medications with faculty during clinical encounters. The most frequently reported resources for 
researching drug information in clinic were Lexicomp (53.5%), Google (27.2%), and Epocrates (23.5%). D4s 
were more likely to use Epocrates (p=.0415). Respondents believed a complete medication history should 
include drug: indication (79.6%); dose (75.9%); frequency (74.9%); correct spelling (67.7%); impact on oral 
health/care (62%); and proper generic or trade name (56.1%). The barriers to accurate and complete 
medication documentation most frequently cited by both groups were patients not knowing/recalling their 
medications (73.7%) and axiUm software issues (16.5%). Conclusions: Most dental students perceive patient 
medication documentation as important. However, this is tempered by the moderate percent of students that 
don’t appreciate the significance of many elements of a complete medication history. More needs to be done to 
remove the barriers to accurately documenting patient medication history.  
 
P14 Assessing Clinical Experiences in Pre-doctoral Pediatric Clinic: 10-Year Review. J.C. BALKOS*, 

J.E. KOWOLIK, J.F. YEPES (Indiana University School of Dentistry) 
Objective: This study approaches the problem of assessing the clinical experiences of a dental program. 
Comparing categories, or code-groups enables more comprehensive assessment of what was accomplished by 
each cohort of students as we examine the pre-doctoral experience at IU School of Dentistry. The aim is to 
investigate TRENDS categories of treatment provided by pre-doctoral students at Indiana University School of 
Dentistry, including the average output per student over a ten-year period. Methods: axiUm® (Coquitlam, BC, 
Canada) patient management software was used to search records of treatment codes completed in the 
pediatric clinic over a decade. A report was run in axiUm with inclusion parameters. Treatment performed on 
patients under 15 years old was selected for and attached to provider identification numbers. Treatment codes 
were categorized under examinations, pulpal therapies, restorative, N2O, stainless steel crowns, and space-
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maintainers and totaled per-year. Results: Exams were the most completed category, along with operative. 
Almost all students performed treatments in these code categories. 60-80 students (avg. class size 106) reliably 
do not get pulp therapy experience on patients. Operative experiences have reduced per student reliably across 
all 10 classes. Use of N2O increased consistently over the 10-yrs, possibly due to change in patient pool. The 
only treatment categories that seem sufficient are exams and restorative. Code-grouped data shows low 
numbers, with most categories averaging around or below one experience per-student. Conclusion: There are 
differing trends depending on the treatment type over the course of 10 years. This study presents a method for 
breaking down electronic health records into meaningful trends that can be used to improve clinic efficiency and 
understand trends in a patient pool. 

 
DENTAL INFORMATICS 

 
P15 Extracting Non-Carious Cervical Lesion (NCCL) Conditions from Electronic Dental Records.                     

M.A. ALGHILAN*1,2, J. PATEL1,3, A. KRISHNAN1, T.P. THYVALIKAKATH1,4 (1Indiana University School 
of Dentistry, 2King Saud bin Abdulaziz University for Health Sciences, 3Indiana University-Purdue 
University Indianapolis, 4Center for Biomedical Informatics, Regenstrief Institute) 

Objectives: NCCL is an understudied condition that is increasingly seen among adolescents and adults. 
Retrieving electronic dental records (EDR) data to study NCCL conditions is difficult due to the lack of standard 
vocabulary to document these conditions during patient care. Additionally, the data is always present in 
unstructured format. The aim of this study was to evaluate the performance of a natural language processing 
(NLP) approach that was developed to identify NCCL conditions from free text in EDR. Methods: NCCL 
vocabulary was initially developed based on expert knowledge. We extracted de-identified clinical notes from 
the EDR of patient visits between January 2009 to December 2011. Next, two dentists with informatics training 
created a gold standard of terms and phrases that indicated NCCL through manual review and annotation of 
500 clinical notes. Annotation categories included NCCL-concept, tooth-surface, lesion-location, severity and 
sensitivity. Inter-annotator agreement was calculated using Cohen’s Kappa statistic and any disagreement 
resolved through discussion and consensus. The gold standard notes were classified into training set (300 
notes) and test set (200 notes). An NLP system was developed based on the training set and subsequently 
tested on the test set. For each category, recall, precision, and F-measure were computed to assess the system 
performance. RESULTS: Inter-annotator agreement for test data was 96%. Precision values for NCCL-concept, 
severity, tooth-surface, lesion-location, and sensitivity were 0.94, 0.56 and 0.69, 0.63 and 0.44, respectively. 
Overall, the recall values for all categories were above 0.92 and the highest recall, precision and f-measure 
value was for NCCL-concept category (0.94). Conclusions: Within the study’s limitations, including the lack of 
standardized screening for NCCL, the automated data extraction approach used in the present study enables 
the identification of unstructured NCCL data from EDR. Also, this approach would provide insights on the 
terminology/ies used by dental clinicians to record NCCL 
 
P16 Automated Identification of Patient-reported Cardiovascular Diseases from Electronic Dental 

Records. J. PATEL*1, A. KRISHNAN1, D. MOWERY2, T.P. THYVALIKAKATH1,3 (1Indiana University 
School of Dentistry, 2University of Utah, 3Center for Biomedical Informatics, Regenstrief Institute) 

Objectives: Evaluate the performance of a natural language processing algorithm developed to extract patient-
reported cardiovascular diseases (CVD) from electronic dental records (EDR). People are living longer with 
multiple co-morbidities and retaining their natural teeth longer than previously. As a result, many systemic 
conditions including CVD have a strong association with oral diseases such as periodontal disease and caries. 
However, limited research has investigated the CVD status patients report when seeking dental care. Text-
mining methods are required to retrieve relevant information from free-text medical histories within electronic 
dental records. Methods: Two researchers reviewed de-identified medical histories from 254 EDR of patients 
who had comprehensive oral evaluation at the Indiana University School of Dentistry. They manually reviewed 
and annotated span of words that described patient’s CVD concepts except hypertension, which was retrievable 
as structured data from the EDR. Inter-annotator agreement was calculated using Cohen’s kappa statistic and 
disagreements resolved through discussion and consensus. The annotated records were divided into training 
set (154) and test set (100). An NLP algorithm was developed based on the training set and its performance on 
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the test set evaluated by calculating precision, recall and F-1 measure. Results: The overall IAA was 90.1%. 
The annotated records consisted of mostly cardiovascular conditions and procedures or tests patients 
underwent to confirm the diagnosis. The NLP algorithm had the following performance measures with extracting 
these concepts: F-1 measure 77.36%, precision 99.16% and recall 63.43%. The moderate recall was due to 
failure of NLP to detect new conditions that were present in the test set. Conclusion: We achieved high reliability 
annotating CVD concepts and procedures. The NLP algorithm achieved high precision and moderate F-score 
and recall to extract CVD relevant information. In future, we plan to improve our NLP algorithm with a larger 
training set. 

 
DENTAL MATERIALS 

 
P17 Phase Transformation Kinetics of eMax CAD Dental Ceramic. A. WILLARD* and T.G. CHU (Indiana 

University School of Dentistry) 
Objective: Advances in dental ceramics have improved their esthetic and mechanical properties. Understanding 
the phase and transition properties of a glass ceramic restorative material provides the opportunity to fine-tune 
the heating protocol and tailor a restoration’s properties to better meet clinical needs. The primary objective of 
this study is to characterize the crystallization kinetics of eMax CAD (Ivoclar/Vivodent) using an x-ray 
diffractometer (XRD) with the goal of constructing the time-temperature-transformation (TTT) diagram. Materials 
and Methods: 36 samples of eMax CAD were cut and subjected to heating temperatures at 750°C, 780°C, 
810°C and 840°C for set time periods ranging from 3 to 47 minutes, and an unfired control group. Samples were 
analyzed using an XRD to determine the approximate percent transformation of lithium metasilicate to lithium 
disilicate. The resultant average percent phase transformation will be used to construct the Avrami plot for eMax 
CAD at each target temperature. The transformation rate constant will then be used to obtain the theoretical 
time needed to complete 25%, 50%, 75%, and 99% of the phase transformation. The theoretical time will then 
construct the TTT diagram of eMax CAD. Results: It was demonstrated that transformation of lithium 
metasilicate and lithium disilicate can be identified from the XRD results. Preliminary data showed that evolution 
of transformation, there is distinguishable increasing transformation occurring as time held at a temperature 
increases. Additionally, scanning electron microscopy show more rod-shaped disilicate crystals as temperatures 
and heating time increases. Conclusion: The phase transformation kinetic from lithium metasilicate and lithium 
disilicate in eMax can be observed through XRD analysis of samples fired for increasing time and temperature. 
Future studies will focus on quantification of phase change as well as the addition of more samples to produce 
an Avarami plot and complete construction of a TTT diagram. (Supported by IUSD SRG Fellowship) 
 
P18 Curing Efficiency of Polywave vs Monowave Units on Resin-Based Sealant. S. ALQAHTANI*, A.O. 

AL-ZAIN, J.A. PLATT, N.B. COOK, A.E. SOTO-ROJAS (Indiana University School of Dentistry) 
Objectives: The objective was to assess the polymerization efficiency of a polywave light-emitting-diode (LED) 
light-curing unit (LCU) by measuring the degree of conversion (DC) and Knoop microhardness (KHN) of a resin-
based pit and fissure sealant at various light curing times and two distances compared to a monowave LED 
LCU. Methods: Sixty disks of resin-based pit and fissure sealant samples (6x1mm) were fabricated 
(n=5/LCU/group). Prepared samples were polymerized using 10, 20 and 40-second curing times at 2 or 4-mm 
curing distances. The irradiance and radiant exposure received on the top/bottom surfaces of the samples were 
measured using Managing Accurate Resin Curing-Resin Calibrator (MARC-RC) system. The samples were 
stored at 37°C under 100% relative humidity for one hour. Then, the DC (n=3/surface) and KHN (n=5/surface) 
measurements were collected on the top and bottom surfaces using Attenuated Total Reflection- Fourier 
transform infrared spectroscopy (ATR-FTIR) and a microhardness tester (Instron) utilizing 25-gm at 10-second 
dwell time, respectively. Multiple-way ANOVA was performed followed by Tukey test (α=0.05). Results: The 
irradiance from the polywave LED LCU was significantly higher than the Monowave LED LCU (1312.6 and 
768.3 mW/cm2), respectively. Moreover, the polywave LED LCU displayed significantly higher DC (82.5%) and 
microhardness (26.2 KHN) compared to the monowave LED LCU (75.5% DC and 21.2 KHN) on both top 
andbottom surfaces. For both LCUs at 2 and 4 mm curing distances, and 10, 20 and 40 curing times, 10  
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sec/4mm showed significantly lower DC and KHN values compared to the other groups. Conclusions: The 
polywave LCU polymerization efficiency was higher than the monowave LCU. It had significantly higher 
irradiance, DC and KHN compared to the monowave LCU with a resin-based pit and fissure sealant at different 
curing distances and curing times. 
 
P19 Effect of Etching Duration on Microstructure and Mechanical Properties of Glass Ceramic.                       

H.A. AL-JOHANI*1,2 and T.G. CHU1  (1Indiana University School of Dentistry, 2King Abdulaziz University) 
Objective: To evaluate the effect of different hydrofluoric acid (HF) etching times on surface roughness, 
volumetric loss, flexural strength and shear bond strength of IPS e.max CAD (Ivoclar Vivadent) to a resin 
cement. 168 specimens were prepared from IPS e.max CAD blocks. Specimens were polished and fired in a 
vacuum pump furnace, divided into 4 groups according to etching durations, then further divided into 3 
subgroups according to the properties tested. Group A was not etched. Groups B, C and D were etched with 5% 
HF for 20s, 60s and 90s respectively. The morphology of specimens of subgroup 1 was observed under 
scanning electron microscopy and both surface roughness and volumetric loss were calculated using non-
contact surface profilometry (Proscan 2000). Specimens of subgroup 2 were silanated (Monobond Plus, Ivoclar 
Vivadent), cemented with a resin cement (Multilink Automix, Ivoclar Vivadent) and divided into two groups 
according to storage method (24 hours in distilled water or thermocycled for 5000 cycles). Shear bond strength 
(SBS) was measured using a universal testing machine. Flexural strength of specimens of subgroup 3 was 
measured using a universal testing machine. Data for surface roughness, volumetric loss and flexural strength 
was analyzed using one-way ANOVA and data of SBS was analyzed using two-way ANOVA, at a significance 
level of 5%. Results: Etching durations did not have a significant effect on surface roughness Ra or Rq; 
p=0.3408, p=0.3245 respectively, but had a significant effect on volumetric loss (p=0.0006). SBS values were 
not significantly different between experimental groups (p=0.4650). Different HF etching durations did not have a 
significant effect on flexural strength values (p=0.1260). Conclusion: Different etching durations did not have a 
significant effect on surface roughness, flexural strength or shear bond strength of IPS e.max CAD. However, 
the different etching times significantly affected volumetric loss. 
 
P20 Impact of Beam Profile on Resin-Composite Conversion and Micro-flexural Strength.                            

Y.T. ESHMAWI*1, A.O. AL-ZAIN1, G.J. ECKERT2, J.A. PLATT1 (1Indiana University School of Dentistry, 
2Indiana University School of Medicine) 

Objective: The aim of this study was to evaluate the effect of the beam profile non-uniformity of a single and 
multiple emission peak light-emitting-diode (LED) light curing unit (LCU) on the degree of conversion (DC) and 
micro-flexural strength (μ-flexural strength) of resin-matrix composite (RMC) at different light curing locations 
(LCLs) compared to quartz tungsten halogen (QTH) LCU. Methods: Forty-five nano-filled hybrid RMC (Tetric 
EvoCeram, Ivoclar Vivadent, Amherst, NY) specimens were fabricated. QTH (Optilux 401) (O), multiple 
emission peak (VALO Cordless) (V) and single emission peak (Demi Ultra) (DU) LED LCUs were investigated at 
three different LCLs: (1) the center of the LCU tip; (2) 1.5 mm to the left of the center of the LCU tip; and (3) 1.5 
mm to the right of the center of the LCU tip. Specimens were stored wet in deionized water at 37oC for 24 
hours. The DC was measured on top and bottom surfaces using Attenuated Total Reflectance-Fourier 
Transform Infrared (ATR-FTIR) spectroscopy. Micro-flexural strength testing was performed using a universal 
mechanical testing machine at crosshead speed of 1 mm/min. Multi-factorial ANOVAs were used to analyze the 
data (α=0.05). Results: The average DC on top surfaces ranged from 52%-65.8% and on bottom surfaces 
49.7%-60.7%.  All LCUs exhibited significant differences in DC between top and bottom surfaces at the different 
LCLs except for V LCL 1 and DU LCL 3. DU and V showed lower DC values on top surfaces at LCL 1 
(DU=54.3%±3, V=52%±0.6) than 2 (DU= 65.8%±2, V=63%±1.3) and 3 (DU=62.3%±1.1, V=60.6%±1.8). The μ-
flexural strength ranged from 313-458 MPa and was significantly lower for DU at LCL 1 (313±31 MPa) than LCL 
2 (400±13 MPa). Conclusions: The light curing beam profile non-uniformity had a significant effect on μ-flexural 
strength and DC on top and bottom surfaces of RMC specimens cured at different LCLs. 
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P21 Localized Irradiance from LCUs Influence on Resin-matrix Composite Cross-link Density. A.O. 
AL-ZAIN*1,2, G.J. ECKERT3, H. LUKIC4, S. MEGREMIS4, J.A. PLATT1 (1Indiana University School of 
Dentistry, 2King Abdulaziz University, 3Indiana University School of Medicine, 4Research and 
Laboratories, American Dental Association Division of Science) 

The objective was to investigate the relationship between the light-beam-irradiance profiles from multiple light-
curing units (LCUs) and polymerization uniformity within a resin-matrix-composite (RMC). This was explored by 
comparing the localized cross-link density (CLD) values within RMC specimens cured at two distances with the 
beam profiles collected for the respective LCUs at the respective distances. Light-beam-irradiance profiles were 
generated from multiple LCUs; one quartz-tungsten-halogen, two single-peak and three multi-peak light-
emitting-diode (LED) curing-units using a camera-based beam profiler system combined with power 
measurements of the LCUs obtained using an integrating-sphere/spectrometer assembly. A mapping approach 
was used to investigate CLD within a nano-hybrid RMC (Tetric-EvoCeram bleaching shade-XL) samples (5×5×2 
mm) (n=3). The specimens were cured at light-tip distances of 2 and 8 mm. CLD was assessed indirectly by an 
ethanol-softening method (%microhardness reduction) using automated microhardness-testing. ANOVA was 
used to analyze the effect of the LCU and distance on the %reduction by depth for each measurement. A 
repeated measure ANOVA was used to analyze the measurement points across each depth. Linear mixed 
models and Pearson correlation coefficients were used to calculate correlations across multiple locations, and 
calculate associations between beam uniformity from the LCUs with corresponding %reduction in RMC 
samples. Non-uniform beam profiles corresponded with localized % reduction within the RMC specimens 
ranging between 26.7-57.9% and 28.2-56.8% when cured at 2 and 8mm distances, respectively. The values 
were significant at various locations and depths within the specimens that did not follow a specific pattern and 
varied by distance (Table1). Specimens cured with the multi-peak LCUs demonstrated a gradual increase in 
%reduction values from the top to the bottom of the RMC unlike the single-peak LED LCUs. The non-uniform 
light-beam-irradiance profiles pattern from the LCUs had a minor influence on the degree of localized 
%reduction discrepancies throughout the RMC specimens regardless of curing distance. 

LCU type LCU Manufacturer 
Total number of significant comparisons 
2 mm 8 mm 

QTH Optilux 401 Kerr, Orange, CA 303 70 
Multi-peak LED Bluephase Style Ivoclar, Amherst, NY 108 235 
 SmartLite Max Densply, York, PA 82 126 
 VALO Cordless Ultradent, South Gordon, UT 128 86 
Single-peak LED DEMI Kerr, Orange, CA 264 282 
 Demi Ultra Kerr, Orange, CA 150 117 

Table1: Number of significant comparisons* among the %reduction measurement points of the RMC samples cured using 
the LCUs explored at 2 and 8mm distances * 3,288 total comparisons from all measurements across each surface and 
depth/LCU/distance. The fewer significant differences indicate that a more consistent %reduction values observed within the 
specimens for a LCU at any given distance.  
 
P22 Coaxial Electrospun PVA/PDS Nanofibers. Y. AFSHAR* and M.C. BOTTINO (Indiana University 

School of Dentistry) 
Objectives: As an innovative extension of electrospinning, coaxial electrospinning can be used to fabricate core-
shell nanofibers. The purpose of this study was to employ the coaxial electrospinning to produce coaxial 
nanofibers of varying diameters using two polymers, poly(vinyl alcohol) (PVA) as the core solution and 
polydioxanone (PDS) as the shell solution. It was hypothesized that by changing the flow rate of PVA, coaxial 
fibers of distinct diameters could be produced. Methods: RhodamineB-impregnated PVA and Fluorescein-
impregnated PDS were coaxially electrospun (at 17kV, 9cm distance to collector, a coaxial 22G/14G needle, 
PVA flow rate of 20 μl/hr, PDS flow rate 10μl/hr to 250μl/hr at 10μl/hr intervals). Florescence microscopy was 
used to evaluate the core-shell nature of the nanofibers. Furthermore, PVA and PDS were also coaxially 
electrospun (at 17kV, 9cm distance to collector, a coaxial 22G/14G needle, PDS flow rate of 50μl/hr, PVA flow 
rate was varied on a range of 5μl/hr to 50μl/hr with a 5μl/hr intervals.)  Two control runs were monolithic PVA 
and PDS that were electrospun separately at 50 μl/hr. The samples were collected on transmission electron 
microscopy (TEM) grids and analyzed using a TEM for fiber diameter and overall core-shell morphology. 
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Results: Fluorescence microscopy data showed that the RhodamineB was more concentrated in the middle of 
the fibers (core) while the Fluorescein was concentrated on the outer portions (shell). However, TEM data 
presented more variability. The morphology of the fibers varied greatly among samples. Beads and the amount 
of fiber produced at equivalent intervals were randomized between samples with no apparent correlation with 
the PVA flow rate. Inconsistent formation of core-shell nanofibers was noted within some of the TEM samples, 
but mostly monolithic fibers were observed. Collectively, although both fluorescence and TEM imaging show 
fabrication of core-shell fibers, further optimization of processing parameters should be performed to achieve 
reproducibility. 
 

ENDODONTICS 
 

P23 Incorporation of Bismuth Oxide as a Radiopaquer in Double Antibiotic Paste. V. SONI* and G.H. 
YASSEN (Indiana University School of Dentistry) 

Unlike Calcium hydroxide, which is being used for decades now in the field, none of the intracanal medicaments 
such as triple (TAP) or double (DAP) antibiotic paste has the property of being radiopaque. The aim of this study 
was to evaluate the radiopacity of bismuth oxide containing DAP in comparison to a commercially available 
radiopaque intracanal medicament. Three concentrations of radiopaque DAP (1, 10 and 25 mg/ml) were 
prepared according to standardized protocol. All the prepared pastes composed of 45% of bismuth oxide and 
7% of methylcellulose. A DAP free radiopaque paste was also prepared. Furthermore, a commercial available 
radiopaque calcium hydroxide intracanal medicament was also used. Radiopacity evaluation of the tested 
medicaments was performed using ISO 6876 recommendations (n=6 per paste) with slight modification. One 
way ANOVA was used for statistical analysis (α=0.05).  No statistical significant difference was observed 
between all tested intracanal medicaments (P = 0.107). The suggested radiopaque DAP was similar to 
commercially available radiopaque medicaments regardless of the tested DAP concentration. Further studies 
are warranted to examine the antibacterial potential of the proposed radiopaque DAP. 
 
P24 Effect of Nicotine on Bacteria from Endodontically Infected Root Canals. S. POSANTE*1 and R.L. 

GREGORY2 (1Indiana-University-Purdue University Indianapolis, 2Indiana University School of 
Dentistry) 

Smoking has adverse effects on periapical periodontitis infections. Nicotine, in particular, has been found to 
cultivate specific bacterial growth of species such as S. mutans. Immature and mature endodontic infected 
canals contain several different species of bacteria. It is uncertain the exact species within these endodontic 
canals but preliminary data through Homing results (16S ribosomal RNA analysis) has given insight to some of 
the major bacterial species present with streptococcal species comprising the majority of the mature endodontic 
infected sample and E. faecalis comprising the majority of the immature endodontic infected sample. In this 
experiment, immature endodontic and mature endodontic bacteria were obtained from root canal isolates and 
incubated with nine concentrations of nicotine ranging from 0-32 mg/mL for 24 h in order to compare nicotine’s 
impact on bacterial growth. The two mixed species cultures were compared in their biofilm formation, metabolic 
activity, minimum biofilm inhibitory concentration, and bacterial viability. The immature bacteria were more 
sensitive to nicotine by demonstrating significantly greater (p<0.05) biofilm formation and metabolic activity in 
comparison to the mature bacteria. The immature bacteria had a significantly different absorbance with the 8 
and 32 mg/mL nicotine concentrations and significant changes in biofilm formation with the 4, 8, and 32 mg/mL 
concentrations. The mature bacteria had significantly different absorbance with the 4, 8, and 32 mg/mL 
concentrations and significant changes in biofilm formation with the 16 and 32 mg/mL concentrations. Both 
mixed species cultures had significant increases in viability with the 16 mg/mL nicotine dilution. The minimum 
biofilm inhibitory concentration for the mature bacteria was 16 mg/mL and the immature bacteria was equal to or 
greater than 32 mg/mL. These results suggest that when treated with nicotine, immature endodontic bacteria 
are more susceptible to biofilm formation with greater resistance to higher concentrations than the mature 
endodontic bacteria. 
 
   



   23 
 

P25 Effect of Double Antibiotic Paste on Dental Pulp Stem Cells.  J. WU*, P. MCINTYRE, G. YASSEN, 
A. BRUZZANITI (Indiana University School of Dentistry) 

The goal of medicaments in endodontic canals is to eliminate as many bacteria as possible. While many studies 
have investigated the antibacterial properties of potential medicaments, less is known about their effects on cells 
in the canal in close proximity to the medicament. The objective of this study was to investigate the effects of a 
double antibiotic paste (DAP) consisting of metronidazole and ciprofloxacin at various concentrations on the 
proliferation and differentiation of human dental pulp stem cells (DPSCs). Transwell chambers were used to 
separate DPSCs in the bottom chamber from the treatments added to the top chambers. The following six 
treatment groups were used: cell culture media (negative control), methylcellulose (MC) only, MC containing 
either 1 mg/mL DAP, 5 mg/mL DAP or 10 mg/mL DAP, and calcium hydroxide [Ca(OH)2] only. The DPSCs were 
cultured in osteogenic media for 3 or 7 days and assayed for alkaline phosphatase (ALP) activity and 
mineralization, respectively, or cultured for 3 days in the normal growth media and assayed for proliferation. The 
MC with 1 mg/mL DAP did not adversely affect DPSC proliferation, ALP activity or mineral deposition, and in the 
case of proliferation and ALP, was better than Ca(OH)2, which is currently the standard medicament used in 
endodontic procedures. However, the 5 mg/mL and 10 mg/mL DAP groups exhibited progressively diminished 
cell responses in all three assays as the concentration of DAP was increased. Although more research is 
needed into the effect of DAP paste on resident cells of the root canal, these result may suggest that a 
concentration of 1 mg/mL DAP might be an alternative to Ca(OH)2 in the treatment of endodontic canals. 

 
MICROBIOLOGY / IMMUNOLOGY / ORAL BIOLOGY 

 
P26 Effect of Nicotine on Streptococcus Mutans Isolate Biofilm Formation. N.F. ELEZMERLI* and R.L. 

GREGORY (Indiana University School of Dentistry) 
Background: Streptococcus mutans plays a major role in tooth decay. This oral microorganism adheres to tooth 
surfaces, grows and develops into micro-communities that mature and form dental biofilm. The use of tobacco is 
considered a great risk factor for oral diseases. Nicotine has been reported to increase the biofilm growth and 
metabolism of S. mutans in a dose-dependent manner up to 16 mg/ml of nicotine. However, its effect on biofilm 
formation of S. mutans strains isolated from smokers is not known and should be investigated. Objectives: To 
investigate the effects of nicotine on biofilm formation of S. mutans isolates from oral washes of smoker and 
non-smoker subjects. Materials and Methods: This study was conducted using three S. mutans isolates 
collected from oral washes of ten smoking subjects and ten from non-smoking subjects. A total of 30 S. mutans 
smoker isolates and 30 S. mutans non-smoker isolates were used. The oral washes were collected as part of a 
large multicenter NIH-funded microbiome grant (HL098960) and were obtained under appropriate IRB approval 
(IRB number 1401371742). Biofilm was formed by overnight culturing of each S. mutans strain (10 μl) in 190 μl 
of TSB supplemented with 1% sucrose (TSBS) containing 0, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, and 32.0 mg/ml 
of nicotine for 24 hours in 5% CO2 at 37C in sterile 96 well microtiter plates (Fisher Scientific, Newark, DE, 
USA). The absorbance values of biofilm were measured at 490 nm in a microplate spectrophotometer 
(SpectraMax 190; Molecular Devices, Sunnyvale, CA, USA). Results: There was a significant effect (P<0.05) of 
nicotine concentrations on the growth of biofilm, planktonic cells, and total absorbance, for all strains of S. 
mutans. There was significantly greater biofilm in smoker isolates compared to non-smoker isolates. 
Conclusion: The results suggest that S. mutans smoker isolates are more sensitive to nicotine than non-smoker 
isolates. 
 
P27 Silver Diamine Fluoride and Potassium Iodide Inhibition of Streptococcus mutans Biofilm.                               

P. GILBERT*, B. SANDERS, L. VINSON, E. MOSER, R.L. GREGORY (Indiana University School of 
Dentistry) 

Silver Diamine Fluoride (SDF) is FDA approved for dental use as a dentine hypersensitivity agent; however, it 
can be used off-label to arrest carious lesions. A major drawback is the unaesthetic black appearance. A 
saturated Potassium Iodide (KI) wash can be used to decrease the staining. The purpose of this in vitro study 
was to investigate the inhibitory effects of SDF with and without a saturated solution of KI on an established 
biofilm of Streptococcus mutans. 50 µl of an overnight S. mutans culture (106 CFU/mL) in TSB and 3 ml of fresh 
TSBS were incubated for 24 h in 6-well plates. Four groups were distributed into the 6 well plates. Groups 
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consisted of SDF alone, KI alone, SDF and KI, and a negative control group.  Established biofilm was treated 
with 25 µl of either reagent or a stepwise combination for one minute and then washing with 1 ml of sterile 
saline. The biofilm was collected, diluted and spiral plated onto blood agar plates. An automated counting 
machine was used to determine the bacterial colony forming units (CFU/mL). A one-way ANOVA was 
conducted to compare the inhibitory effects of the reagents. Overall, the effect of reagent on CFU was 
significantly different for the four groups (p<0.0001). The negative control had significantly more CFUs than the 
KI only, SDF only, and SDF+KI (p<0.0001) groups. The KI only group had significantly more CFUs than the SDF 
only and SDF+KI (p<0.0001) groups. The SDF only group had significantly fewer CFUs than the SDF+KI 
(p=0.0296) group. SDF, SDF+KI and KI all inhibited established S. mutans biofilm. SDF had the greatest overall 
inhibition. The addition of KI did not statistically affect SDF’s inhibition on S. mutans biofilm. 
 
P28 First Hand Nicotine/Tobacco Exposure on Streptococcus mutans Biofilm and Effects of Salts.      

A.A. BALHADDAD*, L.J. WINDSOR, N.B. COOK, R.L. GREGORY (Indiana University School of 
Dentistry) 

Objective: The aim of this study is to investigate the effects of first hand nicotine/cigarette smoke condensate 
(CSC) exposure on Streptococcus mutans biofilm formation and the inhibitory effects of sodium chloride (NaCl), 
potassium chloride (KCl) and potassium iodide (KI) salts. This study examined bacterial growth with varying 
concentrations of NaCl, KCl and KI salts and nicotine/CSC levels consistent with primary levels of nicotine or 
CSC exposure. Methods: A preliminary experiment was done to investigate the most likely effective 
concentration of NaCl, KCl and KI. Then a 24-hour culture of S. mutans UA159 in microtiter plates was treated 
with nicotine (0-32 mg/ml) or CSC (0-4 mg/ml) in Tryptic Soy broth supplemented with 1% sucrose (TSBS) 
simulating first hand exposure with and without 0.45 M of NaCl, 0.23 M of KCl and 0.113 M of KI. A 
spectrophotometer was used to determine total growth and planktonic growth. The biofilm was fixed, stained 
with crystal violet dye and the absorbance measured to determine biofilm formation. Results: The presence of 
0.45 M of NaCl, 0.23 M of KCl and 0.113 M of KI significantly inhibited (p<0.05) first hand nicotine-induced S. 
mutans biofilm formation significantly by 52%, 79.7% and 64.1%, respectively. Similar results were obtained for 
planktonic growth. Conclusion: These results provided more evidence regarding the negative effects of 
nicotine/CSC and also demonstrated the positive influence of these salts in reducing nicotine-induced biofilm 
formation which needs be confirmed by in-vivo studies. 
 
P29 Biodentine, MTA, and CaOH's Cytotoxicity and Inflammatory Effects on Human Pulpal Cells.                              

P. GYASI*, L. WINDSOR, L. VINSON, J.A. DEAN, J. PLATT (Indiana University School of Dentistry) 
Tooth decay continues to be a common disease amongst the pediatric population. Penetration of cariogenic 
bacteria into the enamel and dentin may trigger an immune and inflammatory reaction in the underlying dental 
pulp. A diverse group of materials including calcium hydroxide, mineral trioxide aggregate (MTA) and more 
recently Biodentine have been proposed as pulp cap medicaments. The purpose of this study was to evaluate 
the cytotoxicity and expression of cytokine/growth factor expression patterns of Calcium Hydroxide, Mineral 
Trioxide Aggregate, and Biodentine on human dental pulpal stem cells. De-identified human pulpal stem cells 
were cultured and incubated for 72 hours. Three discs of each material were prepared and placed in media for 
twenty-one days.  Using the stock solution and different dilutions of the conditioned media, the cytotoxicity was 
tested using the LDH assay. The total protein concentrations was determined by the Bradford protein 
determination method using the Bio-Rad Protein Assay kit to ensure the same total protein concentration is 
utilized. The media with the highest non-toxic levels was used in the Ray Bio human cytokine arrays to evaluate 
the expression of cytokine/growth factors. The results of this study are still pending. Preliminary results suggest 
that Biodentine is the least cytotoxic and will not induce as many inflammatory cytokine/growth factors when 
compared to mineral trioxide aggregate and calcium hydroxide. Considering the lack of information on the 
cytotoxicity and inflammatory reactions on pulpal medicaments, more specifically Biodentine, this study will 
provide information for future clinical decision-making in dentistry. 
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P30 Nicotine and Arginine Increase Biofilm of Streptococcus mutans Serotype k Strains.                        
D.R. WAGENKNECHT*1, S. MOMENI2, N. CHILDERS2, R.L. GREGORY1 (1Indiana University School of 
Dentistry, 2University of Alabama School of Dentistry) 

Streptococcus mutans, a common oral bacteria causative of dental caries, is classified as serotypes c, e, f and k 
based upon cell wall/membrane polysaccharides. Serotype c is the most prevalent. Serotypes f and k strains 
comprise < 5% of S. mutans isolated from mouths of healthy subjects but are significantly increased in patients 
with cardiovascular disease (CVD). S. mutans serotype k strains are detected in diseased CV tissue at higher 
frequency than in the oral cavities of the same patients. Tobacco use is associated with increased risk for CVD 
and oral diseases, including caries. Nicotine, a bioactive agent in tobacco, increases in vitro biofilm formation by 
S. mutans serotypes c, e and f; effects on serotype k are unknown. Saliva contains arginine which alters 
adhesive/structural properties of the extracellular polysaccharides in S. mutans biofilm. We asked whether 
nicotine and arginine, affect S. mutans serotype k (n=10 strains) and serotype c (n=10) biofilm. Biofilm was 
grown in tryptic soy broth with 1% sucrose (TSBS) without and with arginine and/or nicotine for 48h at 37oC. 
Crystal violet staining quantified the biofilm. For all strains, maximum biofilm was produced in 4 and 8 mg/ml 
nicotine. Nicotine enhanced serotype k biofilm more than serotype c (P=0.01 & 0.02, respectively). UA159 
(serotype c) biofilm was unchanged by 5 mg/ml arginine, whereas 5 of 7 serotype k strains yielded increased 
biofilm. Biofilm mass was greater when grown in nicotine than in arginine. Arginine did not enhance the effects 
of nicotine on UA159 but biofilm for 4 of 7 serotype k strains was increased by addition of arginine to nicotine. 
Increased biofilm production by S. mutans serotype k strains in the presence of nicotine suggests that smokers’ 
increased risk for caries and CVD may be related to increased S. mutans biofilm growth caused by oral nicotine 
exposure. (Supported by the IUSD PhD Student Research Fund and Franciscan Health Indianapolis, NIDCR 
DE016684, Dr. Momeni is a DART Pre-doctoral Fellow: NIDCR #T-90DE022736) 
 
P31 Photosensitive Fluorophore Protoporphyrin IX Unveiled in Streptococcus mutans Biofilm.                        

G.F. GOMEZ*1, K.J. DRIA2, R.L. GREGORY1 (1Indiana University School of Dentistry, 2Formerly IUPUI 
Department of Chemistry and Chemical Biology now contractor with Agilent Technologies) 

Streptococcus mutans has autofluorescing and photodestruction properties at specific wavelengths of light. The 
aim of this study was to identify the presence of a potential endogenous fluorophore, namely protoporphyrin IX 
(PPIX) in S. mutans biofilm cocultured with and without the presence of human dentin specimens.  S. mutans 
UA159 was subcultured in Tryptic Soy Broth (TSB) for 24 h. S. mutans biofilms were grown for 24 and 96 h in 
24-well microplates and on dentin specimens with and without sucrose (1%). Biofilm pellets were collected 
through centrifugation with Millipore water. The pellets were lysed with chloroform, methanol and Millipore water 
based on the wet weight of the biofilm. Total porphyrin was extracted through a two-phase method by 
transferring the aqueous layer (water:methanol) into 0.5 ml centrifugal filters with 3000NMWL/3K membranes.  
Samples and 10 µg of standard PPIX were analyzed using an Agilent 1200 SL-6520 an Accurate Mass 
Quadrupole Time of Flight (Q-TOF) LC/MS (Liquid Chromatography/Mass Spectrometer) using electrospray 
ionization. 10µL of sample/standard was injected onto an Agilent Poroshell EC-C18 2.1x150mm, 2.7µm column 
and separated using a flow rate of 0.5 ml /min a gradient of 95% H2O(A)/5% acetonitrile(B), both with 0.1% 
formic acid, to 60% B over 14 minutes, then 100% B at 16 minutes followed by column cleaning and re-
equilibration. MassHunter qualitative analysis software was used to extract/integrate the chromatographic 
peaks. The mass of PPIX (C34H34N4O4) was 562.2560 at a retention time of 15.29 min. The area of the PPIX 
peak in S. mutans without sucrose grown on a microtiter plate for 24 h was relatively higher than grown for 96 h 
and on dentin specimens with and without sucrose for 24 and 96 h. Retention times ranged from 11.27-15.86 
min with masses 562.2529-562.2631. Endogenous PPIX was detected in S. mutans suggesting a possible 
source of fluorescence in carious lesions. 
 
P32 Probiotic Impact on Biofilm Growth in an Orthodontic Study Model. M.A. VAUGHN*, K.T. 

STEWART, R.L. GREGORY (Indiana University School of Dentistry) 
Objective: Oral hygiene can be an issue in orthodontic patients. Brackets increase biofilm surface area and 
bacterial colonization. Orthodontic patients have increased Streptococcus mutans (Sm), lower salivary pH, and 
increased food retention. The study aims were to evaluate Sm biofilm growth in orthodontic patients after 
consumption of probiotic products that are generally recognized as safe (GRAS). Preliminary data demonstrated 
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that the probiotic, Bifidobacterium dentium (Bd), inhibits Sm biofilm in microtiter plate studies on metal and 
ceramic orthodontic brackets (M. Vaughn, K. Stewart, R.L. Gregory, 2016 AADR Abstract). Methods: Subjects’ 
baseline bacterial load will be measured 2 hours after brushing. With a single stroke, plaque will be collected 
using a curette; the instrument will be swiped supragingivally towards the mesial line angle of tooth #30. After 
baseline sample acquisition, the patient will be instructed to brush and consume 1 serving of probiotic yogurt. 
Two hours later, a post-probiotic sample will be obtained from the same site. Only probiotic and bottled water 
consumption will be permitted. Bacterial load will be obtained by sonication of the curette in sterile saline. After 
serial dilutions, the solutions will be plated on blood agar and Mitis Salivarius Sucrose Bacitracin to obtain 
bacterial load and number of viable Sm, respectively. Plates will be incubated anaerobically at 37°C for 48h and 
colonies counted using an automated colony counter to obtain colony-forming units/ml (CFU/ml). Results: 
Clinical trials are currently in process. Results will be reported upon conclusion of the study. We expect that our 
results will be similar to our preliminary data, which show that probiotic strains are able to inhibit Sm biofilm 
formation. Conclusion: We suspect inhibition of Sm biofilm formation after probiotic consumption, likely due to 
competition in surface attachment. These results may have a profound impact on the probiotic food industry and 
dental research. 
 
P33 Effect of Myrrh (Commiphora Mol Mol) on Streptococcus mutans Biofilm.  R. ALRASHEED* and 

R.L. GREGORY (Indiana University School of Dentistry) 
Myrrh is an oleo-gum resin obtained from the genus Commiphora MolMol. It is used as a home remedy in many 
Middle Eastern countries. Studies have shown the anti-inflammatory, anti-fungal and analgesic effects of Myrrh. 
To the best of our knowledge, there is no information about the effect of myrrh on Streptococcus mutans. The 
objective of this study was to evaluate the effect of myrrh on S. mutans biofilm. Materials and Methods: Myrrh 
solution was prepared by grinding the Myrrh crystals into powder and dissolving it in 95% methanol. The 
solution was kept at -20° C until further use. S. mutans UA159 was grown in Tryptic Soy broth (TSB) and 
incubated in for 24 hours. Several dilutions of the Myrrh solution were prepared, inoculated with S. mutans and 
incubated for 24 hours to grow biofilm. Next, 1:10 dilutions of the biofilm from each Myrrh concentration as well 
as positive and negative controls were spiral plated on blood agar plates. The plates were incubated for 24 
hours and bacterial growth was assessed by measuring colony forming units (CFU). The data were analyzed 
with a two-way ANOVA with main effects of concentration, material, and their interaction. Results: Overall, there 
was a significant effect (p<0.05) of concentration, material, and their interaction for CFU/mL. In general, the 
presence of Myrrh inhibited bacterial growth more than methanol alone at the same relative methanol 
concentration. Also higher Myrrh concentrations inhibited bacterial growth more than lower concentrations. A 
concentration of 1.56% of Myrrh solution exhibited significant bacterial inhibition when compared to the 
methanol solution as well as when compared to lower concentrations of Myrrh. No bacterial growth was 
observed at a Myrrh concentration of 6.25% or higher. Conclusion: This study provides evidence of the 
bacteriostatic effect of Commiphora Mol Mol on S. mutans. Future studies are needed to further elucidate the 
antibacterial effect of Commiphora Mol Mol. 
 
P34 Effect of Trigonelline on Nicotine-Treated Streptococcus mutans Biofilm Formation.                                                            

Y.S. BESHAY*1 and R.L. GREGORY2 (1Indiana University-Purdue University Indianapolis, 2Indiana 
University School of Dentistry) 

Trigonelline is a bitter alkaloid found in coffee, and it contributes to coffee’s aroma. Previous studies indicate it 
has an inhibitory effect on biofilm formation of Streptococcus mutans, which is a gram-positive facultative 
anaerobic oral bacterium. Trigonelline prevents S. mutans from adhering to teeth enamel. Our laboratory has 
reported that an increase in nicotine concentration enhances biofilm formation of S. mutans on tooth enamel. 
However, there are no studies investigating the effect of trigonelline on nicotine-induced S. mutans biofilm 
formation. The objective of this research was to study the cooperative effect of trigonelline and nicotine on 
biofilm formation of S. mutans versus the effect of trigonelline without nicotine. S. mutans was grown overnight 
in tryptic soy broth (TSB). Then, TSB supplemented with 1% sucrose (TSBS) was diluted to 0, 0.25, 0.5, 1, 2, 4, 
8, 16, and 32 mg/ml of nicotine and 1.25 mg/mL trigonelline in 96-well microtiter plates and incubated overnight. 
1.25 mg/mL of trigonelline was chosen because it had a numerically lower absorbance compared to 2.5 mg/mL 
which significantly (p<0.05) inhibited S. mutans. Biofilm was washed with saline, fixed with 10% formaldehyde 
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for 30 min, and stained with 0.5% crystal violet for 30 min. Crystal violet was extracted from the biofilm by 
incubation for 1 h with 2-propanol, and absorbance was read at 490 nm. Trigonelline inhibited the growth 
caused by nicotine concentrations of 1 and 2 mg/mL compared to growth of cells treated with nicotine only. 
Also, there was a significant decrease (p<0.05) in the absorbance of 1 mg/mL nicotine-treated cells with 
trigonelline compared to untreated cells. However, nicotine-treated cells with trigonelline had significantly more 
growth at 16 mg/mL compared to nicotine-treated cells without trigonelline. Since trigonelline inhibited S. mutans 
with nicotine and without nicotine, trigonelline may be used to reduce dental caries for smokers and 
nonsmokers. 
 
P35 Binding of Streptococcus mutans to Collagen in Presence of Nicotine. N. ABOGAZALAH*1, G.J. 

ECKERT2, R.L. GREGORY1 (1Indiana University School of Dentistry, 2Indiana University School of 
Medicine) 

Objectives: To evaluate the binding capacity of four different strains of stereotype c Streptococcus mutans (SM) 
exhibiting different expressions of cbm and cnm surface binding proteins to collagen including: SMUA159 (cbm- 
and cnm-), SM8 (cbm-), SM17 (cnm-), and SM18 (cbm+ and cnm+) strains. Methods: SM stereotype c strains 
UA159, SM8, SM17 and SM18 were grown in Tryptic Soy broth (TSB) and cultured in 40 ml serial dilutions of 
nicotine in TSB to obtain 0, 0.5, and 2.0mg/ml nicotine. Cells were fixed with 0.5% formaldehyde, washed and 
suspended in 20 ml normal saline. Absorbance was standardized using spectrophotometer at 595nm. 200 ul of 
24 hour cultured bacteria were plated in 96 well microtiter plates, washed with tween saline (TS), blocked with 
1% bovine serum albumin, washed with TS and 10 μg/ml of collagen type I added. Wells were washed with high 
salt TS and 1:500 anti-collagen antibody added, followed by 1:500 of absorbed anti-rabbit IgG antibody and 
washed with high salt TS. O-phenylenediamine was added and the plates incubated at room temperature for 1 
hour to allow for color change. The optical density was measured at 490 nm using a spectrophotometer. The 
control group received the same treatment except anti-collagen. Mixed-model ANOVA analysis was performed 
and a 5% significance level was used for all tests. Results: all SM groups at all nicotine concentrations were 
significantly higher than the no anti-collagen control. Collagen binding increased with nicotine concentration for 
SMUA159. No differences were observed among nicotine concentrations for SM8, SM17, and SM18. However, 
without nicotine, SM8 and SMUA159 were significantly higher (p<0.05) than SM17and SM18, but no significant 
differences were found between SM8 and SMUA159 or between SM17 and SM18. The results illustrate that 
different SM serotype c can bind to collagen. Furthermore, SMUA159 binding to collagen increases as nicotine 
concentration increases. 
 
P36 Effects of Electronic Cigarette Liquids after Vaporization on Human Gingival Fibroblasts.                             

A. VORIS* and L.J. WINDSOR (Indiana University School of Dentistry) 
Background: Fibroblasts serve as the predominant cell type within the lamina propria. In individuals suffering 
from periodontitis, the fibroblasts’ ability to produce matrix metalloproteinases (MMPs) decreases, which leads 
to a rapid loss of the supporting tooth tissues including the periodontal ligament and alveolar bone. Individuals 
who have smoked cigarettes experience a greater probability of developing periodontitis when compared to non-
smokers. Objective: The purpose of this study was to examine the effects of electronic cigarette liquid after 
vaporization on human gingival fibroblasts in regards to cell viability and then MMP expression. Methods: Water-
Soluble Tetrazolium-1 (WST-1) assays were conducted to determine cell viability in a particular culture by 
measuring the amount WST-1 formazan dye produced via the mitochondrial dehydrogenase-mediated reduction 
of tetrazolium salt WST-1. Results: Previous research revealed that e-juice vapors with a nicotine concentration 
of 1.8 mg/mL that was not vaporized yielded a complete loss of cellular viability while a concentration of 0.18 
mg/mL did not have any significant effect. The vaporized nicotine e-juice sample at similar nicotine 
concentrations should affect the cell viability the same. Conclusion: In comparing the data between the e-juice 
vaporized and not vaporized with and without nicotine, we predict that components of the e-juice other than 
nicotine are causing the loss of cellular viability.  
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P37 Effect of Quercetin and Nicotine on Growth of Streptococcus mutans. R. BANSAL* and R.L. 
GREGORY (Indiana University School of Dentistry) 

Streptococcus mutans is a key contributor to dental caries. Previous work demonstrated strong inhibition of S. 
mutans biofilm formation by quercetin in a dose dependent manner. Smokers have a higher number of caries-
affected teeth than do nonsmokers, but the association among quercetin, nicotine, caries, and S. mutans biofilm 
growth has not been investigated in detail. Objective: The purpose of this study is to determine the effect of 
quercetin, a flavonoid found in many plants and foods, with varying concentrations of nicotine on S. mutans 
biofilm growth. Methodology: S. mutans strain – UA159 was used in the present study. The minimum inhibitory 
concentration (MIC), minimum bactericidal concentration (MBC), minimum biofilm inhibitory concentration 
(MBIC), total absorbance, biofilm formation and metabolism of the strain treated with different concentrations of 
nicotine (0–32 mg/ml) with and without 1 mg/ml quercetin were investigated. Growth effects were measured 
kinetically in microtiter plates over a 24 hour period. Biofilm formation was measured using a crystal violet dye 
staining assay. The MBC, MIC, and MBIC of quercetin with nicotine were 1, 8 and 8 mg/ml respectively, and 32, 
16, and 16 mg/ml for nicotine without quercetin. Biofilm of S. mutans was significantly repressed (p<0.05) by 
8.0–32.0 mg/ml of nicotine with quercetin and 16.0-32.0 mg/ml of nicotine alone. The results suggest that 
quercetin represses S. mutans biofilm formation and biofilm metabolic activity without nicotine and with low 
concentrations of nicotine. This study provides evidence for the beneficial aspects of quercetin on S. mutans 
treated with nicotine. This may provide evidence for the efficacy of quercetin in oral products for smokers. 
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P38 Associated Caries Risk in Children with Orofacial Clefts. B. WYATT*, L. VINSON, J. YEPES, J. 

JONES (Indiana University of School of Dentistry) 
Objective: The purpose of this study was to determine if having Cleft Lip and/or Palate (CLP) is a risk factor for 
developing dental caries. Methods: The study was a retrospective analysis comparing the decayed, missing, 
filled teeth (DMFT/dmft) index scores of CLP patients (n=115) and healthy non-CLP patients (n=115). Records 
of cleft patients were assessed to determine DMFT/dmft scores. DMFT/dmft scores of cleft patients were then 
compared to DMFT/dmft scores of matched non-CLP patients to allow us to determine the effect of having an 
orofacial cleft. Non-CLP patients were matched to the following variables: age, gender, race, other comorbidities 
and behavior. Results: Data were analyzed for comparison by using a paired t-test, a 5% significance level, and 
a correlation of 0.25 between matched pairs. One-way ANOVA was used to identify differences within cleft type. 
Patients with CLP have an overall a higher average DMFT/dmft score than patients without CLP in the primary 
dentition and in the permanent dentition, however, there was no significant difference between DMFT/dmft for 
CLP and Non-CLP patients (p=0.0626). There was also no significant difference among cleft type (p=0.3603). 
The data gathered in this study provides information regarding caries status of CLP patients in comparison to 
matched non-CLP patients in our specific population of interest. Prevention and early detection of dental caries 
is an important aspect of the management of patients with orofacial clefts. Plans for prevention should be 
personalized to each individual’s needs. Plans may vary depending on caries risk and clinical needs. Even when 
early caries prevention and detection is a priority, maintenance of oral health may prove difficult. Conclusion: A 
review of authors provides conflicting results regarding caries risk in CLP patients. Depending on the population 
of interest, CLP patients may or may not be found to have an increased caries risk. 
 

ORTHODONTICS/IMAGING/CRANIOFACIAL 
 

 P39 Maxillary Expansion in the Rat Model: Histological and Micro-CT Analysis of Bone.                                                   
P. SORKHDINI*, C.L. BAIN, A. UTREJA (Indiana University School of Dentistry) 

Objective: Maxillary expansion is commonly used in orthodontics to correct discrepancies between the widths of 
the jaws. Widening a narrow maxilla not only improves the inter-arch transverse relationship, but also creates 
space to relieve dental crowding in the maxillary arch. The most common side effects are due to the high force 
levels exerted by maxillary expansion appliances. Variations of rapid and slow expansion protocols have been 
proposed to address these issues; however, the biological mechanisms underlying most clinical techniques are 
not clear. As light, continuous forces are considered ideal for orthodontic tooth movement, the aim of this study 
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was to analyze the effect of light maxillary expansion force in an animal model. Methods: Eight 6-week-old 
Sprague Dawley male rats were equally divided in 2 groups: experimental (EXPT) undergoing maxillary 
expansion and control (CTRL). Pre-measured lengths of 0.014” copper-nickel titanium (Cu-NiTi) orthodontic wire 
were used to fabricate a maxillary expansion archwire for the rodent maxilla. In the experimental group, the 
active archwire was bonded on the occlusal surfaces of the maxillary first molars. Micro-computed tomography 
(CT) and histology were used to analyze the changes following 3 weeks of slow maxillary expansion. Results: 
Comparison of the maxillary inter-molar width in transverse micro-CT sections showed a significant increase 
(p<0.05) in the EXPT group compared to the CTRL group at both the first and second molars. Maxillary 
expansion led to increased bone resorption in the midpalatal suture and buccal regions as evidenced by 
increased tartrate resistant acid phosphatase (TRAP) staining for osteoclasts. Fluorescent bone labels 
demonstrated increased mineralization in the EXPT group compared to the CTRL group. Conclusion: 
Application of light, continuous maxillary expansion force in an animal model leads to separation of the 
midpalatal suture and remodeling of buccal bone. Osteoclastic bone resorption is seen coupled with 
mineralization in both of these regions. 
 
P40 Osteoblast Differentiation Markers in Periodontal Ligament Following Orthodontic Movement.                 

R. HOLLAND*, C. BAIN, A. UTREJA (Indiana University School of Dentistry)  
Orthodontic tooth movement (OTM) occurs when localized pressure on alveolar bone alters bone remodeling 
due the recruitment of osteoblast and osteoclast precursors. Although various aspects of the biological response 
to orthodontic force have been studied, an understanding of osteoblast maturation in the periodontal ligament 
(PDL) during OTM is lacking. Therefore, the objective of this study was to compare the expression of osteoblast 
differentiation markers and osteoclast activity in the periodontal ligament following 2, 4 and 7 days of orthodontic 
tooth movement in an animal model. The OTM model consisted of applying orthodontic force on the maxillary 
right first molar using a closed coil NiTi spring bonded to both the molar and incisors. The left side served as the 
control. Following OTM, the dissected tissues were scanned for micro-CT analysis and processed for histology. 
Histological stains included TRAP staining for osteoclasts, and immunohistochemistry for osteoblast markers 
alpha-smooth muscle actin (α-SMA) and osteopontin. Micro-CT analysis showed increasing OTM on days 2, 4 
and 7. Statistically significant increases in marker expression existed in all groups when compared to the 
control. TRAP expression was highest at 7 days, aSMA was highest at 2 days and OP was highest at 4 days. 
Results indicate that the pattern of expression of osteoblast maturation markers in this OTM model is similar to 
human stem cells in culture. Increased expression of α-SMA at 2 days and OP at 4 days suggests that OTM 
impacts osteoblast lineage progression in the PDL. Further characterization of this cellular response is crucial 
for the development of cell-targeted strategies to decrease treatment duration with braces. 
 
P41 Evaluation of 2D Lateral Cephalogram and 3D CBCT Superimpositions. J. HEINZ*, K. STEWART, 

A. UTREJA, A. GHONEIMA (Indiana University School of Dentistry) 
Superimposition of medical imaging is typically used to assess the positional changes that may occur due to 
orthodontic treatment and/or growth. While there has been a growing application of CBCT superimposition to 
assess growth and treatment effects, there is a lack of studies investigating potential differences between 2D 
and 3D superimpositions. The objective of the study is to compare 2D and 3D superimpositions to determine if 
they are statistically different. Pre- and post- orthodontic treatment CBCT scans (T1 and T2) of 20 subjects 
(11F, 9M) with a mean age of 11 will be retrieved from the archives of a private practice. 2D lateral 
cephalograms will be generated from the initial and final CBCT records of the same patients and superimposed. 
Both 3D CBCT and 2D CBCT generated lateral cephalograms will be oriented to the Frankfort horizontal plane 
and superimposed according to ABO methods. Dolphin Imaging software version 11.8 (Patterson Dental 
Supply, Chatsworth, CA) will be used to conduct conventional 2D superimpositions as well as 3D voxel based 
superimpositions. Changes in landmark position will be quantified on the resulting superimpositions via linear 
measurements made with the Dolphin program. Differences between 2D and 3D superimpositions will be noted 
and analyzed with paired T-tests. The linear measurements will be repeated twice for 10 of the original 20 scans 
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on the superimposed images to assess repeatability with an Intraclass Coefficient analysis and Bland-Altman 
plots. The findings of this study will help determine if 2D superimpositions reveal the same information in the 
vertical and AP planes as 3D superimpositions. It is expected that 3D lateral cephalogram superimpositions will 
yield more reliable results that will be different from 2D superimpositions. 
  
P42 Accuracy of 3D Dental Models Created by Different Prototype Technologies. R. REBONG*, K. 

STEWART, A. UTREJA, A. GHONEIMA (Indiana University School of Dentistry) 
The presence, utilization, and impact of digital technology and 3D printing continues to grow in the orthodontic 
field. 3D printing is being utilized for numerous indications including the creation of models for diagnosis and 
treatment planning, fabrication of clear aligners, and the development of bonding set-ups. There are currently 
various 3D printers on the market that utilize very different and unique technologies. Prior to the complete 
integration of this technology into orthodontic practices, more research is needed to identify which printing 
technologies are most capable of replicating the gold standard in orthodontic occlusion records - plaster casts. 
There is a significant deficiency in research comparing orthodontic plaster models to three commonly used 3D 
printing technologies: fused deposition modeling (FDM), stereolithography apparatus (SLA), and PolyJet 
printing. The aim of this study is to assess the dimensional accuracy of FDM, PolyJet, and SLA produced 
models by comparing them to traditional plaster casts. Following IRB approval, twelve sets of orthodontic plaster 
casts will be selected from the IUSD Orthodontic Department using the established inclusion criteria, and 
scanned with the Ortho Insight 3D Desktop Scanner. Scanned models will be saved as STL files and printed as 
physical models using three different 3D printers – the Makerbot Replicator (FDM), the Eden 260V (PolyJet), 
and SLA 6000 (SLA). Reliability testing with five plaster casts will be conducted to establish intra- and inter-
investigator reliability prior to the main study. A single investigator will use a digital caliper to acquire linear 
measurements on the original plaster and fabricated resin models. Data will be analyzed using intraclass 
correlation coefficients, paired t-tests, and mixed-model ANOVA. The investigators anticipate that older FDM 
based technology will be less accurate than new SLA and Polyjet technology printed models, and that only SLA 
and Polyjet models will prove to be viable substitutes to traditional plaster casts.  
 
P43 A Comparison of Stainless Steel and Titanium Alloy Extra-Alveolar Miniscrews. H. YEH*, T.G. 

CHU, K.T. STEWART, T.R. KATONA (Indiana University School of Dentistry) 
Objective: To compare the clinical success rates of stainless steel (SS, 316L) vs. titanium alloy (TA, Ti6Al4V) 
miniscrew implants (OrthoBoneScrew®, Newton’s A Ltd, Hsinchu City, Taiwan) placed in the extra-alveolar 
regions of orthodontic patients. Methods: This retrospective study investigated the records of 300 consecutive 
Taiwanese patients who had contralateral miniscrews placed in their infrazygomatic crests (IZC) for orthodontic 
anchorage. Sixty-five (22%) and 235 (78%) of the patients were male and female, respectively. Their ages 
ranged from 10 to 59 years, with a mean ± standard deviation of 24.3 ± 9.1 years. The miniscrews were 
assigned randomly with SS on one side, TA on the other side. All miniscrews were placed by the same 
orthodontist at the Beethoven Orthodontic Center (Hsinchu City, Taiwan). The miniscrews were immediately 
loaded to 8-14 oz. (223 - 389 cN) by prestretched elastomeric modules (closed space clear Generation II Power 
Chain, Ormco Corporation, Orange, CA). Miniscrew stability was tested at each of the 6 monthly appointments. 
A miniscrew was considered to have failed if there was discernible (> ~0.5 mm) mobility. With stable implants, 
the power chains were replaced and measured for equal force delivery on both sides. Results: The overall 
success rate of extra-alveolar miniscrews was 91.7% (550 of 600). The average age of patients experiencing 
failure was 23.9 ± 7.6 years. Most failures (36) occurred between 3 to 5 months. The success rate of TA (94%) 
was significantly higher (p<0.05) than that of SS (89%). The success rates were not related to age, gender, and 
insertion side. Conclusion: TA self-drilling miniscrews have higher success rates than SS. Both self-drilling 
miniscrews demonstrated higher success rates in extra-alveolar bone compared to previously published clinical 
trials (83%). 
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P44 Three-dimensional Evaluation of Labial Alveolar Bone Overlying Maxillary and Mandibular 
Incisors.  A. RABER*, K. KULA, A. UTREJA, A. GHONEIMA (Indiana University School of Dentistry) 

The purpose of this study is to compare the thickness of the labial bone overlying the maxillary and mandibular 
incisors in Class I, II, and III skeletal classifications. It is known that the dentition can compensate for the 
underlying skeletal discrepancies by proclining or reclining. When orthodontic treatment requires camouflaging, 
clinicians should be familiar with the amount of overlying bone, as that will determine the amount of retraction 
and proclination of maxillary and mandibular incisors. Methods: Following IRB approval, pretreatment cone-
beam computed tomography (CBCT) scans of 65 Caucasian subjects will be collected from the archives of the 
Graduate Orthodontic Clinic at Indiana University School of Dentistry. Subjects will be divided into three groups 
based on their skeletal classification into 25 Class I subjects, 25 Class II subjects, and 15 Class III subjects, 
(mean age, 22.0 ± 2.3 years). Labial bone thickness will be measured at the apex and at the midpoint when 
measured from the cementoenamel junction (CEJ) to apex on each maxillary and mandibular incisor. CBCT 
scans will be oriented to the long axis of the maxillary and mandibular incisors from the root apex to incisal tip. A 
linear measurement, perpendicular to the long axis, will be recorded from the labial bone surface to the most 
anterior root surface at the level of the root apex and the midpoint of root when measured from CEJ to apex. 
Expected outcomes will show that when comparing class I individuals, class II individuals will have less labial 
bone overlying the maxillary and mandibular incisors and class III individuals will have greater maxillary alveolar 
bone and less mandibular alveolar bone overlying the incisors.  
 
P45 Validity of Maxillary Sinus Volume Measurements Using Dolphin3D. L.F. DOS SANTOS*1, G.J. 

EKCKERT2, A. GHONEIMA1, K. KULA1 (1Indiana University School of Dentistry, 2Indiana University 
School of Medicine) 

Purpose: Previous studies showed that mucosal tissues and fluids in maxillary sinuses influenced computerized 
sinus volume measures. The purpose of this 3-dimensional cone-beam computed tomograph (3D CBCT) study 
was to evaluate methods of measuring maxillary sinus volume using Dolphin3D software. Materials and 
Methods: A dry left human maxilla was overlaid Validity with wax to increase radiographic density and to close 
the ostium. Wax also was placed into the sinus to simulate mucosal tissue. The maxilla was weighed on ten 
separate days followed by a second round at least a week later. Measured water (72o F) was added to fill the 
sinus and the maxilla reweighed. Volume of the maxillary sinus in a CBCT image was analyzed using Dolphin3D 
software (-1000 Hounsfield units) and compared with manual volume measurements. On two separate rounds, 
the image was segmented manually based on landmark identification into 2mm thick slices. The bone and 
airspace areas of each slice were measured and multiplied by 2mm to calculate sinus volume for bone and air. 
The number of slices for bone and airspace measures was determined. Manual measures were compared for 
significant differences (p<.05) using student’s t- test. Results: Dolphin3D measures for sinus volume (Avg. = 
10340+152. 0 and 10446.8+69.2 mm3), water weight (Avg. = 10566.4+82.1 and 10458.9+67.7 gm) and volume 
(Avg. = 10.6+.1 and 10.6+.1 ml), and manually outlined measures of airspace (Avg. = 94382.4 and 94778 mm3) 
were similar. Bone sinus volume (156312 and 156884.2 mm3) and airspace volume of the slices measured 
manually using Dolphin3D were significantly different (p<0.0001). Fewer slices contained the airspace 
compared with the bony sinus border, but the number of slices was the same for airspace and for bony border. 
Conclusion: Dolphin3D software measures sinus airspace only and might not be valid for total sinus volume 
depending on Hounsfield units. 
 
P46 Palatal Depth and Dentoalveolar Height in Cleft Lip and Palate Mixed Dentition Patients.                                  

J. LAMBERT*, K. STEWART, E. PARKS, T. HALL, A. GHONEIMA (Indiana University School of 
Dentistry) 

The objective of this retrospective study is to investigate the relationship between palatal depth and 
dentoalveolar height in mixed dentition patients with unilateral cleft lip and palate using CBCT images. The aim 
is to analyze the vertical height of the non-cleft vs. cleft affected dentoalveolar ridges and their relationship with 
the depth of the palate. All parameters will be compared with an age and gender matched control group without 
a congenital cleft lip and palate. Palatal depth will be measured as a line perpendicular to the transverse 
occlusal plane at the level of the more inferior permanent maxillary first molar’s palatal cusp, extending to the 
maximum palatal soft tissue depth. The height of the dentoalveolar ridge complex will be measured as a line 
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parallel to the skeletal midline, from the depth of the maximum soft tissue palate depth to the lingual cusp of the 
permanent maxillary first molars. In addition, soft tissue thickness will be measured from the maximum palatal 
soft tissue depth to the underlying surface of bone, as well as a transverse measurement from palatal cusp to 
palatal cusp. These measurements will be repeated for the primary maxillary first and second molars. The non-
cleft and cleft affected sides will be measured and compared. The association between palatal depth and 
vertical dentoalveolar ridge height will be examined using plots, correlation coefficients, and regression models. 
The expected result may suggest a vertical arch asymmetry as well as a statistically significant association 
between palatal depths and dentoalveolar height in unilateral cleft lip and palate mixed dentition patients.  

 
PEDIATRIC DENTISTRY 

 
P47 A Radiographic Retrospective Study of Hall Technique Crown Success in Pediatric Dentistry.         

A. BRAUN*1, J.A. DEAN1, J. PLATT1, B. SANDERS1, L. VINSON1, M. GENESER2, Z. PERCIVAL2 
(1Indiana University School of Dentistry, 2Iowa College of Dentistry) 

Early Childhood Caries (ECC), defined by The American Academy of Pediatric Dentistry as the presence of one 
or more decayed, missing, or filled tooth surface in any primary tooth of a child under the age of six, is the most 
common and preventable chronic childhood disease. The purpose of this retrospective study was to evaluate 
the success and failure of Hall Technique (HT) crowns placed in 3 to 9 year old patients based on the 
preoperative radiographic depth of the carious lesion. This study reviewed and evaluated the combined data 
from dental treatment records and bitewing radiographs of approximately 300 HT crowns placed in patients age 
3-9 with at least a one year follow up. It was found that preoperative caries depth is a significant indicator of HT 
crown success. Primary teeth with preoperative caries in the outer half of dentin (R3) and treated with a HT 
crown are the most successful at one year. As caries depth approaches the pulp of a primary tooth, or caries 
depth increases by 1 depth level, the odds of crown failure increases by a factor of 17.89. The results of this 
study will aid in the treatment planning of the difficult behavior management patient and will be used in 
restorative treatment of early childhood caries. 
  
P48 Examining Longevity of Treatment for Mandibular First Primary Molars. M. GALLOWAY*, J. 

YEPES, G. MAUPOME, L. VINSON (Indiana University School of Dentistry) 
Objectives: The purpose of this study was to examine whether or not there are any differences in how many 
carious lesions were restored with a stainless steel crown (SSC) versus class II resin or alloy by general dentists 
compared with pediatric dentists as shown by insurance claims. Additionally, the longevity and replacement rate 
of the different restoration materials was examined. Methods: The data for this study was obtained in 
conjunction with a dental data warehouse through a partnership agreement with Indiana University. This project 
received IRB approval (1508889495) from Indiana University. The insurance claims data was then retrieved and 
a retrospective analysis of dental claims made over a twelve-year span was completed. The data included type 
of practicing dentist, type of restoration placed, any retreatment, and location of practice. Survival curve 
analyses were completed for stainless steel crown and direct restorations. Results: For all dentists, Logrank test 
has a P value <.001 which indicates that the stainless steel crown has the longer survival time. For stainless 
steel crown procedures, Logrank test has a P value <.001 which indicates that survival times are different 
among general dentists, pediatric dentists and other dentists. All dentists had survival rates >95% at the two 
year mark when placing stainless steel crowns. Conclusions: The results of this study confirm that SSCs are 
superior in terms of longevity to other types of direct restorations when pediatric dentists or general dentists 
provide them. 

 
PRACTICE MANAGEMENT / PUBLIC HEALTH 

 
P49 Prescription of Panoramic Radiographs in Pediatric Patients. E. POWERS*, J. YEPES, G. 

MAUPOME, L. VINSON (Indiana University School of Dentistry)  
Objectives: 1) Determine radiographic guideline adherence. 2) Compare panoramic radiograph (PR) 
prescription between general dentists (GPs) and pediatric dentists (PDs) in pediatric patients. Methods: A 
retrospective analysis of insurance claim data included codes for radiographs and associated diagnostic and 
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treatment service codes for Dallas and Cincinnati from March 9, 200, to August 29, 2015. Chi-square tests 
ascertained the likelihood of a PR being associated within three days of routine exams. Results: 81,699 
pediatric patients were seen by 2,077 GPs and 103 PDs. There were 11,993 PRs, 119,068 routine exams 
(7,343 associated with a PR), 13,819 orthodontic procedures (378 associated with a PR), 798 third molar 
procedures (172 associated with a PR) and 16,636 procedures for acute problems (1,670 associated with a 
PR). Ages eight and younger had the largest discrepancy between GPs and PDs. GPs prescribed proportionally 
more films in patients five and younger, but PDs prescribed more in patients seven and eight. Ages nine to 18 
had more similar patterns between GPs and PDs, except for ages 14-15, when GPs prescribed more. 
Conclusion: GPs prescribed PRs in patients under age five more often and were less likely to follow current 
guidelines. 
 
P50 Oral Health Practices of Burmese Caregivers Related to Pediatric Caries. N.M. FRANKLIN*, J. F. 

YEPES, L.A. VINSON, G. MAUPOME (Indiana University School of Dentistry) 
Objectives: Since 2006 an increasing number of refugees from Burma have arrived in the United States, with 
the top three states for Burmese immigrant resettlement being Texas, New York, and Indiana. Refugee children 
typically have significantly higher levels of treatment urgency, untreated caries, extent of dental caries, and 
presence of oral pain as compared to US children. A previous study conducted at an outpatient pediatric dental 
clinic for children found that Burmese patients have higher DMFT/dmft’s than children with English and Spanish 
as their native language. Methods: Following IRB approval, caregivers participated in a verbal questionnaire and 
assessment of oral hygiene behaviors, oral health perceptions, and oral health knowledge. Their children 
underwent clinical exams to determine their DMFT/dmft scores. This data was analyzed to determine patterns of 
behavior, risk markers, and areas to target public health efforts within this community. Results: This study 
documents information about sociodemographic, oral health knowledge, oral health behavior, and dental use 
behavior in relation to the pediatric caries experience in the community. Initial complete data supports that the 
children have a much higher prevalence of frequency of oral disease than those not within the Indiana Burmese 
community, pending final statistics. This data correlates the highly cariogenic behaviors of parents and a lack of 
knowledge about oral health and disease prevention. 

 
SALIVARY RESEARCH 

 
P51 Determination of Periodontal Pathogens by Using 16srRNA from Salivary Epithelial Cells.                                          

P. SORKHDINI*, S.B. STALLER, A. LINDSAY, M. SRINIVASAN (Indiana University School of Dentistry) 
Objective: Periodontal disease has periodic bursts and resolution that is often asymptomatic. Although routine 
dental examinations are necessary for diagnosis, these measures are not strong indicators of future disease 
progression. Saliva has been used to identify initiation and progressing factors of periodontal inflammation and 
treatment responses. Several studies demonstrated the presence of periodontopathic microorganisms including 
A.actinomycetemcomitans, P.gingivalis (Pg), F. nucleatum, T. forsythia and T. denticola in clarified saliva. 
However, consistent association with periodontitis is not readily apparent. Saliva is also a rich source of oral 
epithelial cells obtained from desquamation and mechanical separation. We hypothesized that the salivary 
epithelial cells (SEC) could exhibit differential bacterial association in periodontitis. Methods: Unstimulated 
whole saliva was collected from systemically healthy nonsmokers reporting to the Indiana University School of 
Dentistry, with and without chronic periodontitis (20 subjects in each group). The samples were processed by 
centrifugation to separate clarified and cell pellets. The bacteria associated with the SEC was first determined 
by 16srRNA content, a gene used for identification of eubacteria. DNA isolated from the SEC was used as 
template to amplify 16srRNA with universal primers shared by most bacteria by real-time polymerase chain 
reaction (PCR). Total amount of each bacteria was then determined by targeted amplification of species specific 
16srRNA sequences. Results: The Ct (cycle threshold) levels are inversely proportional to the amount of target 
nucleic acid in the sample. We observed that the Ct value for the 16srRNA in SEC from chronic periodontitis 
was less than 19 for both chronic periodontitis and healthy groups suggesting gene abundance. Amplification of 
Pg 16srRNA also exhibited similar Ct values of less than 29 suggesting strong presence in SEC from both 
groups. Conclusion: Our analysis shows that real-time PCR can be used to measure total bacterial count and 
specific periodontal pathogens associated with SEC. 
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P52 Salivary Cytokines and Toll-like Receptors in Chronic Periodontitis. S. IYPE* and M. SRINIVASAN 
(Indiana University School of Dentistry) 

Objectives: Periodontitis is a set of inflammatory diseases affecting the periodontium. Early detection of 
inflammation before tissue destruction in periodontitis and associated chronic diseases can improve the overall 
well-being of an individual. Salivary cytokines and other inflammatory mediators have been reported to be 
altered in chronic periodontitis. Since periodontitis is a biofilm-mediated host response, soluble and epithelial 
cell-associated markers of microbial recognition such as toll-like receptors (TLR) are also altered. Soluble TLRs 
(sTLR) are thought to play a regulatory role in sequestrating microbial burden and exert protective effects. The 
aims are: 1) to determine the salivary levels of pro-inflammatory Th1 (IL-12, IL-6), anti-inflammatory or Th2 (IL-
4, IL-10) and Th17 (IL-17) cytokines 2) to measure sTLR-2 and sTLR-2, the receptors shown to recognize most 
periodontal pathogens in periodontitis saliva and 3) to correlate the salivary markers assessed with the disease 
severity in periodontitis. Material methods: Unstimulated whole saliva (UWS) samples was collected from thirty 
systemically healthy non-smokers exhibiting clinical attachment loss (CAL) of ≥ 4mm in ≥ 30% of sites 
consistent with the diagnosis of severe chronic periodontitis. Thirty systemically healthy non-smokers with no 
oral lesions were recruited as control subjects. All samples were processed to separate clarified and cellular 
saliva that were then stored at 4°C. Enzyme-linked immunosorbent assay (ELISA) was used to measure sTLR-
2, sTLR-4 and cytokines. Difference between the healthy and periodontitis groups was analyzed by Student’s t-
test. Results, Data and Statistics: Significantly higher IL-6 and IL-12 but lower IL-10 and IL-17 was observed in 
the UWS of chronic periodontitis than that in control samples. Initial results suggest that the sTLR-2 expression 
is lower in chronic periodontitis as compared to that in the healthy UWS. Conclusions: While salivary cytokines 
represent altered adaptive immune responses, assessment of sTLR in saliva may potentially indicate early 
innate immune changes in periodontitis. 
 
P53 Ontogeny of Salivary Toll-like 2 Receptors. S. STALLER* and M. SRINIVASAN (Indiana University 

School of Dentistry) 
Objective: Toll-like receptors (TLR) are a class of proteins that play important role in innate immune responses. 
Although primarily cell surface receptors, soluble fractions are recognized in most body fluids including saliva. 
The presence of soluble TLR-2 (sTLR-2) has been shown to result from matrix metalloproteinase (MMP) 
mediated cleavage. Specific MMPs are elevated in saliva. Functionally sTLR-2 and sTLR-4 are thought to 
quench microbes or microbial products in circulation and saliva. Oral flora saliva is known to change with aging 
from infancy to old age between edentulous and dentate status. Before the teeth erupt, the salivary microbial 
profile is predominantly Gram positive, and changes to Gram negative rich flora following teeth eruption. TLR-2 
has been shown to recognize peptidoglycans of Gram positive bacteria, lipopeptides of mycobacterium species 
and glycans of fungi. Interestingly, with respect to oral microbiome, TLR-2 is also mentioned to be a receptor 
that recognizes the lipopolysaccharides of the Gram negative Porphyromonas gingivalis. It is likely that the 
evolving composition of the oral micro biome could modulate the sTLR-2 concentrations in saliva. Hence, the 
objective of my study is to determine sTLR-2 in saliva of different age groups. The hypothesis is that the sTLR-2 
will be lower in healthy children as compared to healthy adults. Methods: Unstimulated whole saliva was 
collected from systemically and orally healthy nonsmoker adults and children reporting to the Indiana University 
School of Dentistry. Informed consent was obtained in accordance with the IRB at IUPUI. The samples were 
centrifuged to separate clarified and cell pellets. The concentration of sTLR-2 and sTLR-4 in clarified saliva was 
determined by enzyme linked immunosorbent assay (ELISA). Results: Data shows that sTLR-2 and sTLR-4 are 
higher in pediatric saliva samples as compared to adults. Conclusions: sTLR-2 and sTLR-4 can be measured as 
markers for oral health and disease. 
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Clinical Case Report Presentations 
Presenters will be at their posters to discuss their research at the following times: 

2:30 p.m. to 3:30 p.m. Odd-numbered Posters and Clinical Cases 
3:30 p.m. to 4:30 p.m. Even-numbered Posters and Clinical Cases 

 
 

DENTAL HYGIENE 
 

CC1 Removal of Ossifying Fibroma and the Implementation of Oral Hygiene. C. LANG*, E. ALANIS 
GUIJOSA, L. MAXWELL (Indiana University School of Dentistry)  

The objective of this case study was to understand how an ossifying fibroma affects the restorative options 
available to a patient and educating the patient on the importance of maintaining meticulous oral hygiene habits 
after the removal of the ossifying fibroma. The patient presented to the Graduate Prosthodontics Clinic to 
explore implant treatment options post fibroma removal. Due to the size of the fibroma a large section of the 
mandible had to be removed. The patient presented to the appointment with a fracture of the lower left mandible 
believed to be related to the fibroma and was then referred to the Oral Surgery Clinic at University Hospital to 
evaluate whether implants were a viable restorative option. After the evaluation, it was determined that the 
patient’s bone level on the mandible was stable, therefore making her a candidate for implants. The patient is 
currently exploring her treatment options with the Graduate Prosthodontics Clinic and will return to the oral 
surgery department once she decides which treatment option is the best for her. The patient’s oral hygiene will 
play a big role in the success of her restorative outcomes. If patient neglects oral hygiene care, it will allow 
plaque biofilm to colonize and produce toxins that can lead to further bone loss and tissue damage, which will 
affect the longevity of the implants. Conclusion: Meticulous plaque control and routine prophylactic recalls will be 
necessary to reduce the damaging effects of plaque biofilm that could lead to further bone loss causing implant 
failure. 
 
CC2 Management of Pediatric Patient under the Age of Five. B. CARR*, S. STONE, P. RETTIG (Indiana 

University School of Dentistry) 
Objective: To discuss the importance of preventative dental care of young children five years and younger. 
Background: A two-year old male patient presented to the pediatric clinic to evaluate tooth growth, presence of 
dental caries, and ensure adequate spacing in both arches. This was the first dental visit for the patient. The 
patient presented with a negative medical history. Clinical assessment: The patient presented with all twenty 
primary teeth. The patient’s oral hygiene was good at this appointment. Dietary habits were collected. After 
speaking with the parent, it was revealed that the child’s diet consisted of no major snacking except on crackers. 
The hygienist recommended reducing sippy cup usage to once a day, using a smear of fluorinated toothpaste 
twice a day, and reducing snacking of crackers to 3 times a week. The parent was advised to give the patient 
two cups a day of water from the faucet as a preventative method due to it containing 0.4ppl of fluoride. Dental 
Hygiene Care Plan: A toothbrush prophylaxis was performed as well as a fluoride varnish was applied to teeth. 
Patient’s parent was shown how to brush his teeth for two minutes using the Fones technique. The dental exam 
was done shortly after. 
Results: As a result of preventive care, the patient’s oral hygiene improved and created a level of comfort and 
confidence in the dental profession. Conclusions: Based on this evidence, we recommend a patient age five and 
younger be seen by a dental professional before kindergarten. This is to ensure adequate diet, oral hygiene, 
and developmental growth patterns. 
 
CC3 Effects of Oligodontia in Permanent Dentition on Oral Condition. N. CLEVELAND*, K. HAND, S. 

SCHWARTZ, L. MAXWELL (Indiana University School of Dentistry) 
The objective of this case presentation is to discuss the effects of oligodontia in the permanent dentition. 
Background: A 47 year old Caucasian male presented to the dental hygiene clinic for periodontal maintenance 
with the chief complaint of pain from malocclusion, a draining abscess, and replacement of missing teeth. His 
dental history revealed partially edentulous areas, retention of deciduous teeth, improper spacing, caries, 
multiple failed bridge restorations, and a Graduate Prosthodontics treatment plan from August of 2016 
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consisting of full-mouth rehabilitation involving periodontal disease control, decay removal, implants, and sinus 
lift surgery. The patient reported that he went to an oral surgeon for a second opinion and is having his 
treatment performed outside of the dental school due to scheduling conflicts. The patient’s medical history 
revealed genetic oligodontia, recurrent facial pain due to traumatic bite, and eight pack years of tobacco 
smoking. During patient education, he reported brushing once per day and seldom flossing – classifying him as 
a high caries risk. Clinical Assessment: The patient presented with generalized mild periodontitis, localized 
gingivitis, and a chronic draining abscess on the facial of tooth #8. Dental Hygiene Care Plan: The patient 
received oral hygiene instruction and periodontal maintenance therapy including scaling and polishing of the 
teeth. The patient was placed on a shortened recall and encouraged to follow up with his oral surgeon for the 
abscess. Conclusion: The absence of teeth in patients can cause an array of issues including functional and 
aesthetic concerns – specifically malocclusion, periodontal damage, and increased caries risk. The treatment for 
oligodontia is typically extensive and expensive, involving a multidisciplinary approach. 
 
CC4 Oral Effects of Ameloblastoma Tumor. E. HALL*, A. LEHMAN, P. RETTIG (Indiana University School 

of Dentistry) 
Objective: To discuss the oral effects of ameloblastoma on the oral cavity.  Background: A fourteen-year-old 
male presents to the Dental Hygiene Clinic, referred from graduate prosthodontics, for a prophylaxis and full 
mouth series of radiographs. His chief complaint was a loose tooth on the top that is bothering him. The medical 
history revealed a history of an ameloblastoma tumor, treated by surgical removal in 2015, and seasonal 
allergies, which is not treated with medications. Clinical Assessment: The patient presented with generalized 
plaque induced diffuse gingivitis as evidence by red, inflamed, soft, and bulbous gingiva. Radiographs reveal 
generalized healthy bone levels as evidence by 1-2 mm from CEJ to crest of bone. The patient is missing all 
teeth in the lower right quadrant, #25-32 from the tumor extraction. He reports snacking on sweets about 1-3 
times a day, drinking mostly bottled water, brushing one time a day, rarely flosses, and does not use mouth 
rinse. Due to poor oral hygiene and diet, his caries risk is high. Dental Hygiene Care Plan: Patient received full 
mouth series of radiographs and thorough oral hygiene instruction. He was treatment planned for a prophylaxis, 
exam, and fluoride treatment. Patient education consisted of explaining to the patient how important oral 
hygiene is by using visual aids. Results: Patient’s parents have not returned for completion of the treatment. 
Conclusions: It is very important for patient with ameloblastoma to be informed of the importance of the 
preventive treatment necessary for maintenance of remaining dentition. 
 
CC5 Efficacy of a Modified Toothbrush for a Special Needs Patient. S. SADDLER*, R. TEMPLIN, T. 

RADER (Indiana University School of Dentistry) 
Objective: To observe the effects of a modified battery-powered toothbrush in the case of a patient with special 
needs. Background: A 26 year old Caucasian male presented to the Dental Hygiene clinic for a dental 
prophylaxis and comprehensive exam. The medical history revealed a physical disability due to polyostotic 
fibrous dysplasia, asthma, congestive heart failure, heart murmur, sleep apnea, and confinement to a 
wheelchair. Assessment: The patient clinically presented with generalized plaque-induced, marginal and 
papillary gingivitis as evidenced by dark pink, rolled margins, bulbous and blunted papilla on the maxillary arch, 
soft tissue, and bleeding upon probing. Patient clinically presented with generalized 4 millimeters of clinical 
attachment levels due to inflammation, and a plaque score of 32%. The primary contributing factor of the 
patient’s poor oral health was his inability to independently brush his teeth. The patient was completely 
dependent on his caregiver because he could not reach a standard toothbrush to his mouth. The patient 
expressed a desire to autonomously brush his own teeth. The DH Care Plan: Dental prophylaxis, the distribution 
of a modified battery-powered toothbrush that allowed him to brush his teeth independently, and oral hygiene 
instructions. Results: The patient presented with healthier gingiva as evidenced by dull pink tissue, reduction in 
bleeding and plaque score, reduced probing depths, and decreased calculus build-up. Conclusion: The use of a 
powered toothbrush that is specifically modified for the patient’s individual needs can improve the oral health of 
a special needs patient. 
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CC6 The Effects of Charcoal Powder on Oral Health.  M. SEYFULOVA*, D. SMITH, L. MAXWELL 
(Indiana University School of Dentistry)  

Objective: To evaluate the effect of charcoal powder on the adult dentition. Background: A 75-year-old female of 
Asian descent presented to the clinic for periodontal maintenance. The patient had a positive medical history for 
diabetes type 2, hypertension, hyperlipidemia and pacemaker. The patient reported using charcoal powder after 
watching advertisements about charcoal’s teeth whitening benefits. She applied the charcoal powder as a 
dentifrice two times daily for approximately four to five years. Clinical Assessment: Upon clinical examination, 
the patient presented with generalized plaque-induced marginal and papillary gingivitis with dark red, blunted, 
smooth papillary tissue. She had mild chronic periodontitis as evidenced by 3-4 mm clinical attachment levels 
due to gingival recession and radiographic bone loss. Her plaque score was 25% with plaque mostly 
interproximal. She had generalized heavy brown-to-black extrinsic staining on the enamel, generalized abrasion 
and a high caries risk due to decay on #3 and #6. Dental Hygiene Care Plan: The hygienist performed a 
periodontal maintenance and recommended a 3-month recall for this patient. During oral hygiene instruction, the 
hygiene student advised the patient to cease use of the charcoal powder as a dentifrice. The student also 
instructed the patient to use a fluoridated toothpaste twice daily. Results: At the three month recall, the esthetic 
appearance of the patient’s teeth had improved from the previous appointment. Although there was no 
improvement of tooth abrasion, the heavy staining decreased. Conclusion: We recommend not using charcoal 
powder as a dentifrice. The manufacturer claims that the usage of charcoal powder in the oral cavity is harmful 
to the gingival tissue because of the abrasive nature of the charcoal itself. Therefore, the use of charcoal as a 
dentifrice can lead to damage of the enamel and soft tissue, causing sensitivity and irreversible recession. 
 
CC7 Dental Hygienist Management of Patient Who Use Betel Nut. M. SCHNELLE*, K. PILLOW, P. 

RETTIG (Indiana University School of Dentistry) 
Objective: To discuss the effects of betel nut chewing on the oral cavity. Background: A 72-year-old male 
presented as a recall patient to the dental hygiene clinic with a chief complaint of prophy and dental exam. His 
medical history was negative except for controlled Diabetes Mellitus Type II and hyperlipidemia.  He reported 
previous usage of areca nut chewing. Clinical Examination: The patient presented with generalized severe 
attrition and severe staining. He currently presents with generalized mild bone loss and generalized healthy 
periodontium as evidenced by 1-3 mm CAL and localized 4mm CAL on 15, 18, 19, 30-32 due to gingival 
recession. The gingival tissue exhibited generalized plaque induced gingivitis as evidenced by light pink, soft, 
swollen gingiva.  Heavy staining was present due to beetle nut usage. The patient had generalized plaque 
around his stain with a plaque index of 45%. The patient demonstrated good oral homecare and is moderate 
caries risk due to previous dental conditions.  Dental Hygiene Care Plan: Ultrasonic instrumentation was used 
throughout the entire dentition to remove surface staining. Fluoride varnish was applied to assist with any 
sensitivity to any exposed root surfaces. Education was provided to the patient regarding the harmful effects of 
betel nut chewing to the body and oral cavity. Results: The patient is returning for his six-month recall in May. 
Conclusion: Areca nut usage is not a common finding in hygiene, but it is important for hygienists to know how 
to manage the effects and educate the patient including cessation of the product. 
 
CC8 Dental Hygienist’s Role in Treating Patients with Oral Lichen Planus. K. ROGERS*, S. FENTER, L. 

MAXWELL, S. PHILLIPS (Indiana University School of Dentistry)  
Objective: To better understand the dental hygienist’s role in the treatment of patients with oral lichen planus 
(OLP).  Background: Caucasian male diagnosed with plaque-like OLP presented to the dental hygiene clinic for 
routine periodontal maintenance. Dr. Zunt, Oral Pathologist at IU School of Dentistry, diagnosed the patient with 
OLP in 2010 and the suggested care plan was to include daily use of chlorhexidine rinse and to eliminate the 
use of dentifrices containing sodium lauryl sulfate. An intra-oral exam revealed the patient’s gingival description 
to be generalized plaque induced gingivitis as evidenced by dark pink, rolled margins, blunted papilla, with 
spongy consistency and localized non-plaque induced gingivitis encircling the mandibular canines as evidenced 
by bright red, rolled margins that could be attributable to the clasps on his removable partial denture. OLP 
extended from the right maxillary first molar to the right lateral incisor and from the right mandibular second 
molar to the right canine. The patient reported using chlorhexidine for two days prior to his maintenance 
appointment due to symptoms of pain and discomfort related to his OLP. Patient stated pain in affected area is 
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not present at all times. Treatment: OLP is a chronic condition, the treatment of which focuses on reducing 
discomfort through the use of corticosteroids, practicing good oral hygiene, and avoiding irritants that may 
trigger symptom reoccurrence.  Conclusion: As a dental hygienist, it is important to be able to recognize signs of 
OLP. It is also important to ask the patient if they are experiencing symptoms of pain in the affected area. If a 
symptom of pain is present, the use of topical or local anesthetics may be necessary for a comfortable 
appointment. 

 
ENDODONTICS 

 
CC9 Traumatic Luxation Injuries. A.C.TROXEL*, Y. EHRLICH, J. BRINGAS, K.J. SPOLNIK (Indiana 

University School of Dentistry)  
Introduction: Traumatic luxation injuries are those involving non-anatomic movement of the tooth within the 
dento-aveolar complex. Signs and symptoms include malposition of the tooth, tooth mobility, percussion 
tenderness, and gingival hemorrhage. These injuries are categorized as extrusive, intrusive, or lateral luxation 
injuries, and frequently involve fractures to the alveolus. Depending on the severity and type of luxation injury, 
treatment modalities can include repositioning, splinting, orthodontic or surgical eruption, and endodontic 
therapy. Case Report: A 12-year-old male presented with pain to graduate endodontics for evaluation of upper 
anterior teeth. The patient reported a history of traumatic incident approximately 2.5 weeks prior including lateral 
luxation of teeth #8 and #9, and lateral and extrusive luxation of tooth #10. The patient was taken to an 
emergency room where care-givers attempted to appropriately replant the teeth. Two days later the patient was 
seen at a dental clinic where dentists attempted again to appropriately place teeth and bond light-gauge wire. 
The patient presented to our clinic with mild chronic pain and pain to palpation above tooth #10. Diagnostics 
revealed reversible pulpitis and symptomatic apical periodontitis on teeth #7 and #8; and pulpal necrosis and 
symptomatic apical periodontitis on teeth #9 and #10. CBCT imaging revealed malpositioned teeth #8-10 in 
relation to their alveolar sockets. Teeth were repositioned, splinted, and endodontic therapy initiated on teeth #9, 
#10, and later #8. Results: Patient exhibited healing of teeth #8-10 and improved positioning of teeth #9 and 10. 
A CBCT was utilized to confirm malpositioning of root apices, followed by repositioning, and root canal therapy. 
Endodontic treatment of traumatic dental injuries is challenging and time-sensitive, and CBCT images can 
greatly enhance diagnostic abilities in traumatic cases. 
 
CC10 Decoronation of an Ankylotic Tooth: A Case Report. D. KWAN*, K.J. SPOLNIK, Y. EHRLICH 

(Indiana University School of Dentistry)   
Introduction: A potential complication in traumatized teeth is root replacement resorption that progresses to 
ankylosis. If a tooth in a growing individual becomes ankylosed, the two options are an extraction or 
decoronation.  Extracting a tooth can lead to a bony defect resulting in loss of alveolar ridge width and height.  
However, performing a decoronation on the same tooth can maintain bone for a future fixed prosthetic. 
Objective: The objective of this clinical case presentation is to show dental care providers that decoronation can 
be a viable treatment for ankylosed teeth in young patients. Case Report: A 10 year old female presented with 
her mother with a history of trauma to teeth #8 and #9 after falling off a skateboard. There was no pain. 
Diagnosis: Pulpal necrosis with symptomatic apical periodontitis for both teeth. The preoperative radiograph 
showed extensive resorption on #9. Treatment: Both teeth were accessed and medicated with calcium 
hydroxide. #8 was completed conventionally and filled with gutta percha while #9 was remedicated over multiple 
visits due to suspicion of ankylosis. After 1 year, #9 became 2mm infraoccluded from the existing dentition. A 
flipper was made for the patient and the decoronation procedure was performed. Anesthesia was obtained and 
an envelope flap was created from the mesial of #8 to the distal of #10. The crown of #9 was removed with a 
high speed fissure bur to 2-3 mm below bone level. Calcium sulfate and DBDBA was placed coronal to the 
remaining root of #9. The flap was sutured and the patient was then placed on a standard recall regimen. 
Conclusion: Decoronation performed on an ankylosed tooth in a growing patient can be successful and lead to 
preservation of both alveolar ridge width and height for future fixed prosthesis. 
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CC11 Endodontic Management of Periapical Lesion-related Paresthesia. N. ATASSI*, M. ABOELSAAD, 
N. WARNER, Y. EHRLICH (Indiana University School of Dentistry)   

Background: Paresthesia is one of the most common complaints associated with sensory disturbances. In 
dentistry, traumatic fractures, impacted teeth, dental procedures, anesthetic block injections and surgery have 
been known to cause paresthesia. Paresthesia following endodontic infection has rarely been reported. 
Objective: The purpose of this case report is to present and discuss the successful management of an 
endodontic-related paresthesia. Methods: A 34-year-old male presented with right facial swelling and 
paresthesia on the lower right side. The swelling was related to tooth #29 and the paresthesia extended from 
the midline of the lip to the right inferior aspect of the mandible. Tooth #29 had amalgam and resin restorations 
and it did not respond to sensibility testing. Radiographic findings: #29: Resin restoration in close proximity to 
the pulp. Widening of the PDL and a periapical radiolucency was noted. Diagnosis: #29: Pulp: Necrosis Apical: 
Acute Apical Abscess. Treatments: A 7 day course of Amoxicillin+Flagyl was given and the swelling subsided. 
Root canal treatment then was done in #29 and the canal was shaped to a 25.04 using rotary files, irrigated with 
6% sodium hypochlorite and calcium-hydroxide was placed as an intra-canal medicament. After 6 months 
resolution of the paresthesia was seen, root canal was completed and the tooth was restored with a full-
coverage crown. Conclusion:  Paresthesia following endodontic infection is rare. This case report presents the 
successful endodontic management of infection-related paresthesia which completely resolved after six months. 
 
CC12 Endodontic Stabilizer after Trauma: A Case Report. J.C. JACOBS*, Y. EHRLICH, J. BRINGAS, K.J. 

SPOLNIK (Indiana University School of Dentistry) 
Introduction: Trauma to teeth commonly results in root fractures and/or subsequent root resorption. One 
treatment option that is often overlooked is the use of an endodontic stabilizer. Case Report: A 13 year old 
female presented to the graduate endodontic department with a bump on her gums over the area of #7. Patient 
had avulsion of teeth #6 and #7 three years prior during a running accident. Teeth #6 and #7 were placed in milk 
and replanted in the ER within 20 minutes. No follow-up was maintained. Limited oral evaluation was performed. 
Radiographs revealed replacement resorption with ankylosis on #6 and a periapical radiolucency surrounding 
#7 extending to coronal third of the root with reduced root length. Sinus tract traced to periapex of #7. Diagnosis 
of #6: Pulpal necrosis with replacement resorption and ankylosis; tooth was scheduled for decoronation. 
Diagnosis of #7: Pulpal Necrosis with chronic apical abscess. Treatment: After 3 months of intracanal 
medicament and no healing, Tooth #7 was planned for endodontic stabilizer after removal of the apical 
segment. Full thickness mucoperiosteal flap was reflected from teeth #5 through #8. Facial plate was non-
existent on facial of #7. The apical segment was surgically removed leaving 3mm of coronal root apical to the 
crestal bone. The lesion was enucleated and sent for biopsy. Endodontic stabilizer was placed through the 
clinical crown apically until it was positioned 3mm into cancellous bone. The endodontic stabilizer was cemented 
coronally with Geristore and apically with Root Repair Material. Cal-Matrix with DFDBA was placed in the crypt. 
Dynamatrix was placed over the facial and the flap was closed and sutured with 5-0 silk to achieve primary 
healing. The patient was followed for 9 months. Conclusion: This treatment is a viable option to maintain 
esthetics and arch space until an implant can be placed.      

 
ORAL DISEASE PREVENTION & DIAGNOSIS 

 
CC13 Expansion of a Glandular Odontogenic Cyst Following Tooth Extraction. K. HILL*, S. ZUNT, S. 

BLANCHARD, Y. HAMADA. (Indiana University School of Dentistry) 
The glandular odontogenic cyst (GOC) is a very rare lesion (prevalence from 0.012% to 1.3%) of odontogenic 
origin typically found in the anterior mandible, most commonly in middle-aged men. The aim of this case report 
is to present a GOC mimicking as a periodontal abscess that grew in size following extraction of the tooth and to 
describe the definitive surgical management of excisional biopsy. A 40-year-old Hispanic male presented to the 
Comprehensive Care Clinics at IUSD for evaluation of #21 area in June 2015. The radiograph showed a peri-
radicular radiolucency and clinical diagnosis of a periodontal abscess was made and #21 was extracted. At the 
time of extraction, insufficient tissue was obtained to submit for histopathologic examination. He was referred to 
the Graduate Periodontics clinic in July 2016 for biopsy of a clinically expansive recurrent lesion. Under the local 
anesthesia, aspiration revealed a thin, brown fluid. After reflection of the flap, a medical grade dense 
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polyurethane foam sponge was used to elevate the lesion without any perforations, allowing the lesion to be 
removed in one piece. The flap was repositioned and closed with 4-0 Vicryl sutures. The specimen was placed 
in formalin and submitted for histopathologic examination. The oral pathology report revealed variably dense 
fibrovascular connective tissue surfaced with nonkeratinized epithelium with focal plaque-like thickenings, 
exhibiting a swirled appearance and containing mucous cells, microcystic area rimmed by mucous cells and 
focally forming papillary epithelial projections into the cyst lumen, making the definitive diagnosis a glandular 
odontogenic cyst. The excisional biopsy site has healed uneventfully by secondary intention without any 
complications. This report reinforces the importance of the need for tissue submission for histopathologic 
examination to obtain a definitive diagnosis of any suspicious hard and soft tissue lesion from the oral cavity. 
 
CC14 Direct Resin Composite for Management of Amelogenesis Imperfecta. R. ALKATTAN*, N.B. COOK 

(Indiana University School of Dentistry) 
Amelogenesis imperfecta (AI) is a developmental disturbance that interferes with normal enamel formation in 
both primary and permanent dentitions. The estimated frequency of AI in the US is 1 in 14,000. The problems 
range from esthetic concerns that impact self-esteem to masticatory difficulties, tooth sensitivity, financial 
burdens, and complex dental treatment. AI includes four types: hypoplastic, hypomaturation, hypo-calcified, and 
hypomaturation-hypoplastic with taurodontism, and 15 subtypes based on clinical features and inheritance 
pattern. Hypocalcified AI is characterized by normal enamel thickness but less hardness. Other characteristics 
include low caries susceptibility, increased plaque retention due to rough enamel and enamel that chips away 
easily causing loss of occlusal vertical dimension. Case presentation: 16 year-old male patient presented to the 
graduate operative clinics complaining of poor esthetics and severe sensitivity to hot and cold. Dental 
examination revealed discolored teeth and multiple areas of exposed dentin. Patient recently completed 
orthodontic treatment to correct moderate crowding and right posterior crossbite using Invisalign®. Diagnosis: 
Hypocalcified AI type IIIB-autosomal recessive. Treatment: Management of AI occurs in 3 stages: temporary 
(primary-mixed dentition), transitional (permanent dentition-adulthood) and permanent (adulthood 18+). Since 
the patient presented during the transitional phase, treatment included direct resin composite veneers on 
anterior teeth to mask discolorations and glass-ionomer cement and resin composite build-ups on posterior 
teeth to maintain vertical dimension and reduce tooth sensitivity. As soon as the clinical height of the crowns 
have stabilized and the pulp tissues have receded, patient will begin the permanent phase which will include full 
coverage restorations. Clinicians treating children and adolescents with AI must address the clinical and 
emotional demands of these disorders. Early diagnosis and timely intervention may increase psychosocial well-
being and self-esteem of AI patients, especially during the pre-adolescent and adolescent stages. 
 

PERIODONTICS 
 

CC15 Root Coverage with Allogenic Grafts on Teeth with Prosthesis. H. ALQALLAF*, S. BLANCHARD, 
Y. HAMADA (Indiana University School of Dentistry) 

Gingival recession is defined as an apical displacement of the gingival margin resulting in root exposure. The 
prevalence of gingival recession has been estimated to be around 50% in adult patients. Gingival recession may 
lead to thermal sensitivity and can be esthetically unpleasing for the patient. Once recession occurs on anterior 
maxillary teeth with prosthetic crowns, the exposed crown margins often create esthetic problems for patients. 
To correct such situations, restoring those teeth with new prostheses or mucogingival surgery is indicated. 
Although an autogenous connective tissue graft is considered the “gold standard”, acellular dermal matrix 
(ADM) can be an acceptable alternative, especially in patients who are hesitant to have a second harvest site. 
This case report demonstrates the successful root coverage with a minimally invasive technique utilizing ADM 
on teeth with porcelain fused to metal crowns. A 67 year-old female presented to the Graduate Periodontics 
Clinic to seek possible treatment options for a 3mm gingival recession on teeth #8 and 9. Since the patient did 
not want a second surgical site, ADM was used utilizing a tunneling technique to obtain root coverage. Under 
local anesthesia, a labial intrasulcular incision was made from #7-10, a full thickness flap was tunneled  
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mesiodistally and apically to the mucogingival junction (MGJ), followed by a partial thickness reflection below 
the MGJ. The hydrated ADM was then inserted through the gingival margin into the prepared tunnel. The tissue 
was coronally advanced and both the flap and allograft were stabilized with a 6-0 polypropylene sutures. Soft 
tissues healed uneventfully. Six months postoperatively, complete root coverage was achieved and the crown 
margins were not visible. This case report suggests that a minimal invasive technique with the use of an 
allogenic ADM graft can be successfully used to cover recession and exposed crown margins in anterior 
esthetic areas.     
 
CC16 Application of CO2 Laser in Periodontics: Three Case Reports. S. PRABHU*, D. SHIN, V. JOHN,      

Y. HAMADA (Indiana University School of Dentistry) 
In periodontics, a variety of lasers are used for hard and soft tissue procedures. The carbon dioxide laser (CO2 
laser), which was first introduced in 1964, produces a beam wavelength of 10,600 nm. It is absorbed on tissue 
surfaces with minimal penetration or scatter, making it ideal for use in soft tissue procedures. The laser can be 
used to incise, coagulate, vaporize, and disinfect surgical sites. Additional advantages are wound hemostasis, 
reduced post-operative pain and swelling, and minimal scarring. For these reasons, the CO2 laser is an 
excellent option in lieu of a scalpel and typical wound closure/hemostasis protocols. In these case reports, three 
different applications for the laser in periodontics are described. In the first case, the laser is used to perform a 
frenulectomy and vestibuloplasty in a patient with a high frenal attachment. The second application showcases 
the use of the laser for site closure and minimizing bleeding after a soft tissue biopsy. In the final application, the 
laser is used to attain coagulation and hemostasis in a free gingival graft palatal donor site. The cicatrization 
created by CO2 laser improved the patient’s post-operative comfort by protecting the raw surface of donor site. 
All surgical sites healed uneventfully without any complications. These cases suggest that CO2 lasers are safe 
to use for soft tissue procedures, easy for surgeons to operate during treatment, and can possibly reduce post-
operative bleeding complications and patient discomfort. 
 
CC17 Bone Volumetric CBCT Analysis Following Lateral Window Sinus Augmentation. T. KISHIMOTO* 

and S. BLANCHARD (Indiana University School of Dentistry) 
Background: Implant therapy after sinus elevation procedures has been shown to be highly successful utilizing 
100% bone substitutes or various grafting combinations. However, there is limited information available 
regarding bone graft dimensional stability following sinus elevation procedures based on different three-
dimensional CBCT analysis and accuracy of computer-guided implant surgery (CGIS) after the sinus 
augmentation and stability of implants placed in sites after sinus grafting. Material & and Methods: A 68-year old 
Caucasian male patient with COPD and depression presented with a pneumatized maxillary sinus for implant 
placement to replace #14. Following initial periodontal therapy, a lateral window sinus elevation was performed 
utilizing deproteinized bovine bone mineral (DBBM) and a non-cross-linked collagen membrane. Six months 
following the sinus lift, a 4.8x10 mm Straumann Bone Level Tapered implant was placed for #14 using CGIS 
with primary implant stability of 35N/cm. Bone volume was evaluated by two different ways using CBCT images 
and 3D imaging software, and compared bone volume changes and measurement differences. Accuracy of 
CGIS was assessed for angle deviation, vertical deviation, and mesial-distal deviation of implants between 
planned and actual implant placement using CBCT, post-surgical panoramic image, and computer software. For 
resonance frequency analysis, implant stability quotient (ISQ) values were measured at the time of implant 
placement and 3 months after implant placement, and compared ISQ changes. Results: Subantral bone grafting 
was stable over a 6 month healing period to allow placement of a standard length implant, and the grafted area 
was relatively larger compared to previous reports. Implant was accurately placed by CGIS, and ISQ values 
increased over 3 months. Conclusions: Within the limits of this case report, sinus lift using DBBM with CGIS 
were clinically successful and stable, and further studies would be necessary to analyze bone volumetric 
measurement of grafted area in sinus following sinus augmentation. 
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PROSTHODONTICS 
 
CC18 Optimizing Esthetics for Implant Placement in Anterior Maxilla: A Case Report. A. ALFAIFI*,                        

H. ALQALLAF, K. PHASUK, J. LEVON, D. MORTON (Indiana University School of Dentistry) 
Missing teeth in the esthetic zone can compromise function, esthetic and phonetic of the patients. Replacing 
missing teeth with a dental implant in esthetic zone require a careful clinical and radiographic evaluation prior to 
the surgery. To optimize esthetics outcome in anterior maxilla, a sound diagnosis and treatment planning 
including diagnostic wax-up are required. The predictable esthetics outcome can be obtained by using a 
radiographic template from the digital diagnostic wax-up when taking a cone beam computed tomography 
(CBCT). This case report will discuss step-by-step procedures explaining the surgical part of replacing maxillary 
central incisors with implant simultaneous with esthetic crown lengthening. A 37 years old African American 
female patient presented with missing #8 and 9 due to carious lesions. A complete digital diagnostic wax up was 
used to demonstrate the final teeth position gingival margin position, facial surface, and embrasure form of the 
proposed restoration. Then the CAD/CAM surgical guide was fabricated using the data from digital diagnostic 
wax-up. This case report shows the importance of adequate treatment planning of anterior implant placement to 
achieve the desired esthetic and functional outcome by using CAD/CAM technology. 
 
CC19 Digitalized Fabrication of an Obturator. S. ALMOHEFER*, J. LEVON, D. MORTON (Indiana 

University School of Dentistry) 
Digital technology has brought many advantages to the dentistry field, from electronic patient records to 
selective laser sintering of complex prosthetic frameworks. The advantages of improved communication, 
increased control, greater quality and data archiving, and better patient experiences simply cannot be matched 
using existing conventional methods. The maxillary defects can be a result of congenital malformations or 
acquired defects, such as oral neoplasm surgery. The opening size can range from small to large defects. The 
defect can include any portion of the hard and soft palate, the alveolar ridges, and the floor of the nasal cavity. 
Postsurgical maxillary defects predispose the patient to hypernasal speech, leakage of fluid into the nasal 
cavity, and impaired masticatory function. A prosthesis, maxillary obturator, is usually fabricated to close the 
defect. The goals of prosthetic rehabilitation for total and partial maxillectomy patients include separation of oral 
and nasal cavities. This allows adequate deglutition and articulation, plus an acceptable esthetic result. 
Conventional fabrication of an obturator is complex and needs multiple scheduled visits, and an alternative 
process is needed for rapid fabrication in emergency cases. Digital technology is making exciting opportunities 
for improving the delivery of maxillofacial prostheses. The following clinical report, presents a sixty-five year old 
edentulous Caucasian female patient who presented with an intraoral defect in the maxilla wearing an unstable 
maxillary obturator. The final treatment consisted of a maxillary obturator supported by implants and a 
mandibular complete denture digitally fabricated by Avadent ®. This technique significantly reduced the time 
necessary to fabricate the obturator, and provided a more stable prosthesis. 
 
CC20 Prosthetic Rehabilitation of Iliac Grafted Maxilla Restored Via Implant Assisted Prosthesis: A 

Case Report. B. ALDHAIAN*, W. ALZAHRANI, K. PHASUK, J. LEVON, D. MORTON (Indiana 
University School of Dentistry) 

Anterior dentoalveolar defects caused by trauma, accidents, tumors, periodontal diseases, or even traumatic 
tooth extractions often result in the extensive loss of alveolar bone, tooth, and gingival tissues, resulting in 
esthetic and functional difficulties. These patients have always presented the most challenging situations faced 
by clinicians. There are different treatment modalities to replace missing teeth and soft and hard tissues, such 
as removable partial dentures, fixed partial dentures, or implant-retained prosthesis. Esthetics and functional 
demands have always been a major factor in choosing the treatment options available. Dental implants are 
nowadays considered as a successful and predictable treatment modality, offering enhanced esthetics and 
biomechanical advantages. Rehabilitation with implants in the completely edentulous maxilla considerably more 
complex. Important factors such as facial profile, incisal edge, upper incisors position, lip position, lip support,  
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gingival display, and midline and smile width should be considered. The increase in their clinical applications 
has determined a considerable reduction in the use of other treatment modalities, although complicated surgical 
procedures may be needed, such as bone augmentation. The gold standard for bone reconstruction is the fresh 
autograft. Among different autologous sources, cancellous bone from the iliac crest has been considered the 
reference source due to its enhanced osteogenic properties. Therefore, it has been widely used for major 
reconstructions in the maxillofacial area. This case report describe a detailed step by step management of a 
maxillary anterior dentoalveolar defect in 88 year old female patient using iliac graft with an implant assisted 
removable complete denture on nobel biocare implant system using NobelGuide®. 
 
CC21 Immediate Loading Complete Maxillary Implant Rehabilitation Utilizing Computer Guided 

Surgery. P. KAWEEWONGPRASERT*, T. KISHIMOTO, K. PHASUK, J. LEVON, D. MORTON (Indiana 
University School of Dentistry) 

One treatment option for the prosthodontic reconstruction of a patient with a terminal dentition is an immediately 
functional full arch implant supported fixed prosthesis. Typically, after surgical extractions, alveoplasty and 
implant placement, the existing complete denture prosthesis is converted intra-orally to an immediate implant 
supported interim prosthesis. This technique requires a highly experienced team including surgeon, 
prosthodontist and dental technician and a significant amount of overall treatment time to allow for surgical, 
prosthodontic and laboratory procedures. To improve the overall treatment outcome, digital technology such as 
a cone beam-computed tomography (CBCT) and computer-guided implant surgical planning can be utilized. 
Numerous studies have shown that the level of accuracy of the alveoplasty, implant positioning and implant 
angulation are more predictable when using computer aided planning. Utilizing this technic resulted in less 
morbidity, less clinical time and less laboratory time and a substantial increase in patient satisfaction. A 67-year-
old African American male presented to the graduate prosthodontic clinic at Indiana University School of 
Dentistry with a chief complaint of “I want a permanent denture on the top.” Clinical and radiographic 
examinations indicated the presence of a terminal dentition (TD) stage. The maxillary arch exhibited the 
presence of significant generalized chronic periodontitis. Possible treatment plan alternatives were discussed 
with the patient. The definitive treatment plan included a maxillary implant-supported full arch fixed prosthesis 
and mandibular fixed restorations. This poster presentation demonstrates the use of computer-aided design and 
computer-aided manufacturing technology for the surgical planning of alevoloplasty and implant placement 
including the virtual design of an immediate interim prosthesis. The overall treatment included the bone 
reduction guided system, dental implant placement and immediate conversion of implant-supported computer 
designed interim full arch fixed restoration, all of which was accomplished during a single appointment. 
 
CC22 Restoring Vertical Dimension of Occlusion with History of Intravenous Bisphosphonate.                        

A.H. ALFAIFI*, N. ALAWADHI, J. LEVON, D. MORTON (Indiana University School of Dentistry) 
With the significant use of intravenous bisphosphonate medication for the treatment of osteoporosis, or cancer 
induced hypercalcemia, more concern has been raised around the development of osteonecrosis of the jaw. 
With the risk of medication-related osteonecrosis of the jaw (MRONJ), the dental treatment of hopeless teeth is 
challenging since extraction is not an option. This case report presents the prosthodontic rehabilitation of a fifty-
three year old female breast cancer survivor. Three years of intravenous Zoledronic acid (Zometa®) treatment, 
one year following the chemotherapy, the patient presents with a partially edentulous dentition, severe skeletal 
class II pattern, and loss of vertical of dimension of occlusion. 
 
CC23 Implant Fixed Rehabilitation of Edentulous Maxilla Utilizing Digital Approach. A. ALJAMAH*, C 

ANDERSON, J LEVON, D. MORTON (Indiana University School of Dentistry) 
Implant supported full fixed prosthetic rehabilitation of an edentulous maxilla is a challenging task due to several 
factors. These factors include: maintaining lip support, the development of proper emergence profiles, 
preservation of speech and acceptable smile line. Precise treatment planning is necessary to achieve a 
predictable prosthetic treatment outcome. Fabrication and use of a conventional complete denture is helpful  
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during diagnosis and determination/evaluation of definitive position of teeth and implant placement position. 
Computer designed and fabricated surgical guides (CAD/CAM) have been shown to provide superior results 
when compared to use of conventional surgical guides in the placement of implants. In this case report, the 
digital approach was utilized using dual-scan technique for fully guided implant placements. After the fabrication 
of interim complete denture, the dual-scan technique following the (n-Sequence ®) protocol was accomplished. 
Seven implants were placed in tooth positions #3, 5, 6, 8,11,12,14 (NobelActive by Nobel Biocare®) using 
guided surgery with a bone supported guide fabricated by (n-Sequence®). In this case report we illustrate the 
use of digital technology as an aide in the rehabilitation of an edentulous maxilla via the use of dental implants 
which were placed via guided surgery. 

 
RESTORATIVE DENTISTRY 

 
CC24 Inadequacy of Resin Core in Endodontically Treated Teeth with Insufficient Ferrule.                                             

E. ALBESHIR* and N.B. COOK (Indiana University School of Dentistry) 
Failure of restored endodontically treated teeth is closely associated with the amount of remaining sound tooth 
structure. Due to its ease of use, clinicians often select resin composite as a core buildup material to replace 
missing tooth structure and provide the necessary retention and resistance forms to support the final restoration.  
However, resin flexes when loaded which can lead to fatigue and eventual core failure and the resin bond to 
dentin weakens over time. Therefore, it is recommended that resin cores not be used in situations where less 
than half of the tooth remains and a 2-mm ferrule is not available. Also resin cores can be problematic in high 
stress situations such abutments for fixed partial dentures. Case Report: A 76 Y.O, male patient presented with 
a chief complaint of loosening of the 3-unit bridge (#29 to #31) that was placed two years ago. The abutment 
teeth had minimal remaining coronal tooth structure with little to no ferrule. Endodontic post-retained, bonded 
resin core buildups proved to be inadequate for this case. Because of the long edentulous span, excessive 
occlusal load and minimal remaining coronal tooth structure of #29 and #31, it was determined that #29 and #31 
would have a better prognosis as single unit crowns. Therefore #30 was planned for an implant and crown. After 
endodontic re-treatment of #29 and #31 was complete, these teeth received cast posts/cores and provisional 
crowns were cemented with permanent cement. The implant #30 was surgically placed and allowed to heal for 4 
months. After that, teeth #29 and #31 received gold crowns and implant #30 was restored with a custom 
abutment and cemented gold crown. The amount of remaining tooth structure and the amount of load the teeth 
will receive are important considerations when planning restorations for endodontically treated teeth.   
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YEPES, JF, P49, P50, P48 
 



2017 SPONSORS

Delta Dental Foundation  Teresa James
Jennifer Baxter

tjames1@deltadental.com
jbaxter@deltadental.com

(317) 744-1212
(317) 348-1815

GlaxoSmithKline James DiMarino james.c.dimarino@gsk.com (888) 825-5249

Indiana Dental Association Jay Dziwlik Jay@INDental.org (317) 634-2610
Isaac Knapp District Dental 
Society Cathy A. Fitzgerald cathy@ikdds.org (260) 459-9441

IU ASDA Indiana University 
American Student Dental 
Association 

Vanessa Dawson iuasda@iupui.edu

Johnson & Johnson  Wendy Swanson Wendy.Swanson@inventivehealth.com (810) 397-3482

Proctor & Gamble / Crest  Beth Jordan Jordan.ba1@pg.com (513) 550-3541

2017 EXHIBITORS

All Dental Studios, Inc Steve Lewis All1998@sbcglobal.net (317) 251-0200

Brasseler USA Scott Kirk suedenitto@brasselerusa.com (912) 925-8525

Crosstex International Gaylene V. Baker 
RDH, BSDH, MBA gaylene@crosstex.com (630) 738-8194

Dentsply International Brian Storz Brian.Storz@dentsplysirona.com (317) 339-5852

Designs for Vision, Inc Julie Harder info@designsforvision.com (800) 345-4009

Henry Schein Dental
Scott Bauer
Ryan Carr
Michael Kamp

Michael.Kamp@HenrySchein.com (317) 293-0111

Hu-Friedy Mfg. Co., LLC Jill Walker jwalker@hufriedy.com (773) 575-5072

Kerr Dental Corporation Todd O’Brien Todd.Obrien@kavokerr.com (773) 307-0153

Mettler-Toledo RAININ LLC Jennifer Axsom Jennifer.axsom@rainin.com (317) 341-1521

Midway Dental Supply

Nathan Courtney
Taylor Bowser 
Tom Kingseed 
Jason Kwiatkowski 

nathan@midwaydental.com (574) 340-1768

Orascoptic David Becker David.becker@orascoptic.com (615) 631-3548

Patterson Dental Supply, Inc Pat Crowley pat.crowley@pattersondental.com (317) 733-4900

Philips Oral Health Care Linda Blackiston
Geoff Clarke linda.blackiston@philips.com (410) 459-3424

Premier Dental Products Vicki Hafer, RDH, 
BSDH VHafer@premusa.com (740) 877-5922

Q-Optics John Matthews info@q-optics.com (972) 298-2669

Shofu Dental Corporation  Kevin Bourland kbourland@shofu.com (760) 736-3277

Surgitel Andy Hughes events@surgitel.com (800) 959-0153

UNIVET Optical Technologies Grover Knight bestoptics@msn.com (317) 590-4443

THANK YOU TO OUR SPONSORS AND EXHIBITORS 
FOR SUPPORTING IUSD RESEARCH DAY!
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DENTAL HYGIENE

 Elizabeth A. Hughes Dental Hygiene Clinical Case Report Award

UNDERGRADUATE STUDENTS

 Johnson & Johnson Undergraduate Student Award 

PREDOCTORAL DENTAL STUDENTS

 AADR Student Research Day Award 

ADA/Dentsply Student Clinician Research Award

 ASDA IUSD Student Research Group Award

 Cyril S. Carr Research Scholarship 

King Saud University Travel Award*

Procter & Gamble Award for Excellence in Preventive Oral Health Care 

GRADUATE DENTAL STUDENTS

Delta Dental Award for Innovation in Oral Care Research

GlaxoSmithKline PhD Student Oral Presentation Award

 Indiana Dental Association Best Clinical Case Report Award
 
 King Saud University Travel Award*
 
 Maynard K. Hine Award for Excellence in Dental Research

STAFF
 INAADR Research Staff Award

FACULTY

 IU School of Dentistry Alumni Association Distinguished Faculty Award for Research 

IU School of Dentistry Alumni Association Distinguished Faculty Award for Teaching

 
*Award is applicable to mentors of awardees

RECOGNIZING EXCELLENCE
2017 AWARDS
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Ned Warner, Chair

Masatoshi Ando
Marco Bottino

Angela Bruzzaniti
Tien-Min Gabriel Chu

Mark Dirlam
Ygal Ehrlich

Dominique Galli
Ahmed Ghoneima
Richard Gregory

Uzi Kamal 
Sue Kelly

Dee LePak
Frank Lippert
Lisa Maxwell

Sheryl McGinnis
Keli Schmidt
Achint Utreja
Mark Vaughn

Jeannie Vickery
John Williams
Terry Wilson

OFFICERS
INDIANA SECTION–AMERICAN ASSOCIATION FOR DENTAL RESEARCH

President: Ned Warner
Vice President: Frank Lippert

Secretary/Treasurer: Achint Utreja
Councilor: Anderson Hara

Chair Research Award Judging Committee: Ygal Ehrlich
Chair Staff Award Judging Committee: Frank Lippert

OFFICERS
IUSD STUDENT RESEARCH GROUP 

President: Mark Vaughn
Vice President: Uzi Kamal

Secretary/Treasurer: Kendall Frazier
Newsletter Editor: Pranali Patel

Faculty Adviser: Angela Bruzzaniti

FUTURE RESEARCH DAY EVENT: APRIL 9, 2018

RESEARCH DAY PLANNING COMMITTEE
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ExtErnally SponSorEd projEctS at IUSd 
July 2015-June 2016

Ando - Alkattan Master’s Thesis Award Program: The Influence of Baseline Delta Dental Fund 
 Hardness and Chemical Composition on Enamel 
 Demineralization and Subsequent Remineralization 

Ando - Abogazah Master’s Thesis Award Program: Performance of Near  Delta Dental Fund
 Infrared Digital Imaging Transillumination for Detection of 
 Non-Cavitated Approximal Caries and Lesion Depth 
 Evaluation 

Blanchard Urban Beekeeping IUPUI IUPUI

Bottino Muscle Progenitor Cell-Based Implants for Dynamic  NIH
 Laryngeal Muscle Reconstruction (NIH collaboration) 

Bottino A Novel Multilayered Membrane for Periodontal  NIH
 Regeneration (K08) YR3 

Bottino - Azabi Master’s Thesis Award Program: The Antibacterial Efficacy  Delta Dental Fund
 of Innovative 3D TAP-mimic Scaffold against Actinomyces 
 Naeshlkundil Bacteria 

Bruzzaniti - Broxmeyer 2016 IU Cooperative Center of Excellence in  NIH
 Hematology (CCEH)  

Bruzzaniti - Plotkin Osteocyte Apoptosis and Regulation of Bone Resorption  NIH
 with Aging (YR2 SOM R01) 

Bruzzaniti - Sankar CaMKK2 Inhibition as a Dual-Action Bone Anabolic and  NIH
 Anti-Catabolic Therapy in Osteoporosis 
 (collaboration SOM NIH R01 ) 

Bruzzaniti - Kacena Regulation of Osteoblast Function by Megakaryocytes:  NIH
 Key Signaling Proteins (NIH R01 YR5 SOM collaboration) 

Bruzzaniti - Sun Master’s Thesis Award Program: Effects of Pyk2-Deficiency  Delta Dental Fund
 on Midpalatal Suture Expansion in Mice 

Bruzzaniti - Bellido VA Merit Award (collaboration with SOM) YR3 VA

Chin America’s ToothFairy 2015 - 2016 National Children’s Oral   
  Health Foundation

Chu - Kacena Thrombopoietin: A Novel Regulator of Bone Healing NIH

Chu - AlJohani Master’s Thesis Award Program: Effect of Etching Duration  Delta Dental Fund
 on the Surface Roughness, Volumetric Loss, Flexural 
 Strength and Shar Bond Strength of IPS e.max CAD 
 Glass Ceramic to a Resin Cement 

 InvestIgator tItle  sponsor
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 InvestIgator tItle  sponsor

Chu ADEA Leadership Institute Fellow ADEA

Chu Thrombopoietin in Cranial Regeneration Osteo Science 
  Foundation

Edwards Ultrasound-Assisted AQPq Gene Transfer for Functional  Alleheny-Singer Research
 Restoration of Salivary Gland (subk NIH R01 YR3) Institute

Ehrlich - Yassen - Alyas Master’s Thesis Award Program: Longevity of Residual  Delta Dental Fund
 Antibacterial Effect on Dentin Treated with Various 
 Concentration of Triple Antibiotic Paste (TAP) 

Ehrlich - Yassen - Jenks Master’s Thesis Award Program: Evaluating the Residual  Delta Dental Fund
 Antibacterial Effect in Radicular Dentin Treated with 
 Different Concentrations of DAP in a Methyl Cellulose 
 Vehicle: An Invitro Study 

Gossweiler A Proof of Principle Bite Force Study Using Three  GSK
 New Test Adhesives and a Currently Marketed Denture 
 Adhesive (203114/15-i-227) 

Gregory MURI Summer:  2016 Research Project Funds IUPUI

Gregory Indiana University School of Dentistry -  King Saud University King Saud University
 School of Dentistry Graduate Student Collaboration 
 (Research, Education, Travel and Videobridge) 

Gregory - Alzayer Master’s Thesis Award Program: Evaluation of Contract  Delta Dental Fund
 Angle between Root Canal Sealers and Dentin Treated with 
 Calcium Hydroxide and Irrigation Solutions 

Gregory - Anderson MURI: Summer MURI Research Mentor Projects 4  IUPUI
 students (collaboration with Dept of Biology) 

Gregory Antimicrobial Effect of Serumon on Porphyromonas Supersmile 
 Gingivalis 

Gregory UROP 2015-16 Mentor Supply Award IU

Gregory Antimicrobial Effect of Toothpaste on Porphyromonas  Supersmile
 Gingivalis #2 + #4 

Gregory Exhibition of Antimicrobial Activity against a Black  Imerys
 Pigmented Oral Bacerium that Produces Volatile Sulfur 
 Compounds 

Gregory Determine if Seven Different Powders Consisting of  Imerys
 Mineral Particles Exhibit Antimicrobial Activity against 
 a Black Pigmented Oral Bacteriium that Produces Volatile 
 Sulfur Compounds 

Hara The Effectiveness of an Experimental Dentifrice Using  GSK
 an In situ Model of Dental Erosion and Remineralization 
 (15-i-103/203111) 
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 InvestIgator tItle  sponsor

Hara Determination of the Relative Enamel Abrasion Level  Imerys
 of Dentifrices 

Isaacs A Study to Compare the Efficacy of a Denture Adhesive  P&G
 Formulation Over 13 Hours, Using Gnathodynamometry 
 (P&G 2016073; IU 16-A-259) 

Isaacs Screening, Selection and Training of Panelists for the  P&G
 Clinical Evaluation of Denture Adhesives 
 (2016037/IU 16-A-257) 

Jackson Predicting Caries Risk in Underserved Toddlers  University of Michigan
 in Primary Healthcare Settings 
 (NIH U01 subK YR5 PIF)
 
Jackson Biomarker Collection Phase #3 (Delta Dental subK  University of Michigan
 supplemental funds) 

Jackson Interprofessional Teaching Grand Rounds Project IUPUI

Kowolik, Joan Memorandum of Understanding: America’s  National Children’s Oral  
 Toothfairy (NCHOF) and Student’s United for America’s Health Foundation    
 (NCHOF) Toothfairy (IUSD SUAT) (NCHOF)

Kowolik, Joan America’s Toothfairy (NCHOF) Kid’s Club-Pediatric  National Children’s Oral
 Dentistry Health Foundation 
  (NCHOF)

Kowolik, Joan ePortfolio Initiative: IUSD/NUSODS Public Care and  IUPUI
 Health Policy Study Abroad Elective 

Kowolik, Joan International Affairs Partnership Development Fund IUPUI

Lippert - Maarafi Master’s Thesis Award Program: The Effect of Fluoride  Delta Dental Fund
 Treatment Time and Concentration on Caries Lesion 
 Demineralization and Remineralization 

Lippert TMR Study to Quantify Mineral Content on Enamel  Johnson & Johnson
 Specimens 

Lippert  Enhancing Fluoride Varnish Efficacy and Compliance  Delta Dental Fund
 by Means of a Calcium-Containing Gummy Bear — 
 A Pilot Study in a Community 

Lippert - Shone Master’s Thesis Award Program: Fluoride Release from an  Delta Dental Fund
 Established Biofilm under Erosive Conditions Created 
 by Commercially Available Beverages 

Martinez Mier Prenatal and Childhood Exposure to Fluoride and  University of Toronto
 Neurodevelopment (R01 IU as subK YR5) 

Martinez Mier IUPUI Signature Center (SC) Binational/Cross-Cultural  IUPUI
 Health Enhancement Center  
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 InvestIgator tItle  sponsor

Maupomé Social Network Dynamics and Oral Health Disparities in  NIH
 Mexican American Immigrants 

Maupomé Using Social Networks to Improve Oral Health (R01 subk) Boston University

Menegaz - Organ CRG: Modulating the Cellular and Structural Mechanisms  IU
 Underlying Craniofacial Development in Osteogenesis 
 imperfecta 

Platt - Nakaparksin Master’s Thesis Award Program: Evaluation of Contact  Delta Dental Fund
 Angle between Root Canal Sealers and Dentin Treated 
 with Calcium Hydroxide and Irrigation Solutions

Ramos CEG Enhancing the Dental Student Experience: A Model  IU
 for a Discipline-Specific Elective Course 

Schrader CEG: Integrating & Evaluating the Use of Smart Glasses  IUPUI
 during Objective Structure Clinical Examinations (OSCEs) 

Schrader Marion County Public Health Professional Service Grant,  Marion County
 Ryan White Services Program: PART A + C Oral Health  Department of Health
 Fee for Dental Services and Outreach Services (subK HRSA)  
  
Shaw - Kim Louis Stokes MCE Award (collaboration with Education) University of Chicago State

Soto Seal Indiana Services Support Delta Dental Fund

Srinivasan Mentor Stipends: Summer Undergraduate Students:  IUPUI-CTSI
 Swindord and Wang 

Stone Tablet Resource Testing and Training Project University of Illinois - 
  Chicago

Thyvalikakath Leveraging Electronic Dental Record Data for Clinical  University of Alabama
 Research: Proof-of-Concept Study of Outcomes of  Birmingham (UAB)
 Posterior Composite Restorations (PCR) and Root Canal 
 Treatment (NIH PBRN subK IUI YR2 - UAB Yr5) (PBRN subK)      

Utreja - Chen Development of an Orthodontic Device to Accelerate  Ormco
 Tooth Movement Using a Low-Energy Light Irritation 
 (collaboration ENG) 

Warrick - Polakoff The Effect of Experimental Oral Care Products on  XLEAR, P&G, GSK, 
 Caries Formation in the Rat Study  Therametrics
  Technologies, Inc.,  
  Chattem Inc.

Williams Ralph E. McDonald Professorship in Pediatric Dentistry  Riley Chidren’s Foundation
 FY 15-16 
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 InvestIgator tItle  sponsor

Yassen - Ehrlich - Jacobs Master’s Thesis Award Program: The Ability of New Intracanal  Delta Dental Fund
 Medicaments to Prevent the Colonization of Multi-Species 
 Biofilm on Radicular Dentin 

Yassen - Ehrlich - Troxel Master’s Thesis Award Program: The Antibacterial Effect of  Delta Dental Fund
 a New Intracanal Medicaments against Established 
 Multispecies Biofilm 

Yoder Indiana University’s Veteran Employability Project Delta Dental Fund 

Yoder Women’s Philanthropy Leadership Council (WPLC):  IU
 Domestic Violence Outreach Grant 

Zero In Situ Remineralization/Demineralization Evaluation Johnson & Johnson 
 of an Experimental Mouth Rinse 
 (CO-160504130216-OCCT/IU-16-i-109) 

Zero A Randomized, Double Blind, Placebocontrolled Study  Stemnion
 to Evaluate the Safety, Efficacy, and Treatment Regimen 
 on ST266 in Subjects with Moderate to Severe Periodontitis 

Zero Clinical Efficacy of Three Experimental Toothpastes  GSK
 Using an in situ Caries Model (RH02538 15-i-105) 

Zero An Exploratory Clinical and Sensory Evaluation of the  Johnson & Johnson
 Effect of an Early Prototype Fluid Jetting Dental Cleaning 
 System (CO-150921151037/IU 15-d-229) 

Zero A Phase 2, Double Blind, Placebo-controlled and  C3 Jian
 Open Labe; Multi-Center Study to Evaluate the 
 Microbiology and Safety of C16G2 Administered in 
 Multiple Oral Gel Doses to Adult and Adolescent Dental 
 Subjects (C315-203-00/15-d-230) 

Zero An Ex-vivo Assessment of Plaque Biofilm Removal Using Johnson & Johnson 
 a Novel, Multi-Nozzle Fluid Delivery System with and  
 without Use of an Experimental Formulation 
 (CO-150803080504-OCCT/IU-15-i-106) 

53



IUSD STUDENT RESEARCH 
GROUP 
2016-2017

FRONT ROW:  Sharon Kuriakose Iype, Hadeel Ayoub, Afnan Al-Zain, Mark Vaughn, Naif Abogazalah, 

and Parand Sorkhdini 

MIDDLE ROW: Warren Wang, Loan Ahn Ti Do, Alec Willard, Sung-Kyung JoAn Kim, Robert Holland, 

and Grace Gomez 

BACK ROW: Azza Ahmed, Sumana Posritong, Angela Bruzzaniti, Richard Gregory, Rawan 

Alrasheed, Dawn Wagenknecht, and Asma Azabi
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Get Involved  

With Us!

•Lunch & Learn

•Community Service

•Social Events

•Wellness



Yours, too. LISTERINE® TOTAL CARE 
Anticavity Mouthwash works differently to 
promote greater remineralization than Act.®1

So recommend LISTERINE® TOTAL CARE
Anticavity Mouthwash. The results will have  
you and your patients smiling at the next visit. 

Learn more about our full line of products at: 
ListerineProfessional.com.

THE PROOF IS IN THEIR
HEALTHY SMILES.

All LISTERINE® Brand rinses are triclosan free.
Use only as directed.

 *Compared to Act® Total Care Anticavity Fluoride Rinse, Act® Total Care Anticavity Fluoride 
Rinse–Alcohol Free, Act® Total Care Anticavity Fluoride Mouthwash, Act® Restoring™ 
Anticavity Mouthwash, and Act® Anticavity Kids Fluoride Rinse in a laboratory study.

Reference: 1. Data on fi le, McNEIL-PPC, Inc. 

The LISTERINE® bottle design is a registered trademark of Johnson & Johnson.
The third-party trademark used herein is a registered trademark of its owner.
©McNEIL-PPC, Inc. 2015  0415IUSDMB7X

Yours, too. LISTERINE
Anticavity Mouthwas
promote greater rem
So recommend LISTE
Anticavity Mouthwas
you and your patients

Learn more about ou
ListerineProfessional

THE PROOF
HEALTHY S

All LISTERINE® Brand r
Use only as directed.

*Compared to Act® Total Care Anticav
Rinse–Alcohol Free, Act® Total Care A
Anticavity Mouthwash, and Act® Ant

Reference: 1. Data on fi le, McNEIL-PP

The LISTERINE® bottle design is a reg
The third-party trademark used here
©McNEIL-PPC, Inc. 2015  0415IUSDM

2/12/15                  BS LAYOUT

2/18/15     ƒ           BS FINAL APPROVED DROPSHIP TO MARK DIRLAM AT MDIRLAM@IU.EDU

Brian Steinberger

Meghan Minahan

O15AC-A1502-40-LISTC-AD-PRO

Listerine TC IUSD Research Day 7x Ad - PRO 

Trim: 8.5”w x 11”h
Bleed: 8.75”w x 11.25”h



A BREAKTHROUGH IN 
BETTER BRUSHING 

© 2016 P&G     ORAL-1617-1

The Oral-B® GENIUS™  
offers Position Detection 
Brush pairs with the Oral-B App, 
providing real-time feedback to help
    • Improve brushing technique
    • Ensure no brushing zone is missed 

www.dentalcare.com

PROFESSIONAL EXCLUSIVE

COB_GENIUSPositionDetection_UMRD.indd   1 12/22/16   12:23 PM



References: 1. Data on file. GSK, Study RH01515. January 2014. 2. Data on file. GSK, Study RH01823.

parodontaxTM is a trademark owned by or licensed to the GSK group of companies.  

©2017 GSK group of companies or its licensor.          All rights reserved.          Printed in USA.          CHUS/CHPAD/0009/17          February 2017 

To learn more and get free resources for your practice,  

visit www.parodontaxprofessional.com

GSK Consumer Healthcare is  
expanding the family portfolio!

Introducing

New parodontax™ toothpaste 

A new tool to help patients 
take action against bleeding gums!

*Change from baseline compared to a sodium monofluorophosphate toothpaste following 24 weeks of twice-daily brushing.

Clinically proven to reduce plaque,  
inflammation, and bleeding gums*1,2




