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Welcome
Dear Participants and Guests,
Welcome to the School of Dentistry Research Day 2014!
Since 1994 the School of Dentistry Research Day has provided a forum for faculty
and students involved in research, including undergraduate, predoctoral and graduate
students, to come together to present their research findings to members of the School
and the broader community. We particularly wish to welcome our guests from our
neighboring institutions, whom we hope will share our excitement about the diverse
and highly significant research being presented today.
Involvement in research is one of the most enriching experiences that students can
have. Here at the School of Dentistry we are very proud of the students who take their
education beyond the classroom, as well as our faculty members who provide invaluable mentorship. We are also excited about the promising undergraduate students,
several of whom are presenting today, who have chosen to experience mentored
research first hand by participating in the UPSTART Program, our summer research
initiative.
Once again, welcome, and thank you for being a part of the School of Dentistry
Research Day 2014.
Sincerely,

Gary W. Reeves, D.M.D., Dean
School of Dentistry
Professor, Department of Care Planning and Restorative Sciences
This is an exciting day for the School of Dentistry! The activities that we have planned
for SOD Research Day are grander than ever before. For the first time we have invited
visitors from our neighboring colleges. We have also arranged for research equipment
demonstrations and have invited our award winning presenters from previous years to
return and share their presentation skills with us again. I am thankful to the faculty
of the SOD Research Advisory Council for these innovative recommendations. I am
also thankful to Dr. Gary Reeves, Dean of the School of Dentistry, for his continued
support of research through intramural seed grants, bridging funds, travel funds, and
funding for today’s activities.
It is a pleasure to have Dr. Huakun Xu with us today as our keynote speaker. I have
known Dr. Xu for many years. When I was conducting my graduate research on
glass-ceramic microstructures and damage tolerance, Dr. Xu was researching similar
topics for his post-doctoral fellowship under the distinguished Dr. Brian Lawn at
NIST. He migrated to dental research on composite materials and tissue engineering
scaffolds and eventually was awarded three large NIH grants simultaneously – a feat
that places him in the top 5% of NIH-funded scientists!
As usual, the abstracts that we received this year are excellent, and I look forward to
hearing our students and faculty present their results and discuss the scientific impact
with all of you. Thank you for joining us.

Jason A. Griggs, PhD, FADM
Associate Dean for Research, School of Dentistry
Professor and Chair, Department of Biomedical Materials Science
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Keynote Lecture

“Stem Cells and Scaffolds for Bone Tissue Engineering”
Huakun (Hockin) Xu, MS, PhD
Professor, Director of Biomaterials and Tissue Engineering Division
Department of Endodontics, Prosthodontics and Operative Dentistry
University of Maryland School of Dentistry, Baltimore, MD
Founding Member, Center for Stem Cell Biology & Regenerative Medicine
University of Maryland School of Medicine, Baltimore, MD

Dr. Huakun “Hockin” Xu is Professor and Director of the Biomaterials and Tissue
Engineering Division and Course Director for Dental Materials at the University of
Maryland School of Dentistry. He is a Founding Member of the Center for Stem Cell
Biology & Regenerative Medicine at University of Maryland School of Medicine, and
serves as an Adjunct Professor at the Department of Mechanical Engineering of University of Maryland Baltimore County. Dr. Xu’s research focuses on the investigation of
stem cells, development of new scaffolds for tissue engineering, and bone regeneration
in animal models. His research group synthesizes resorbable scaffolds and biomimetic
carriers with stem cells and growth factors for orthopedic, dental and craniofacial
tissue regeneration applications. His multidisciplinary team uses state-of-the-art processing and synthesis facilities, innovative materials engineering methods, and comprehensive measuring techniques to investigate physical and biological properties, stem
cell proliferation and differentiation, cell-scaffold interactions, and quantification of
tissue regeneration in animal models. He has authored 155 original full-length articles
in leading journals.
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Poster Abstracts
Undergraduate Students
Effective Release of a Broad Spectrum Antibiotic from
Elastin-like Polypeptide-Collagen Composite
TR Anderson¹, ME Marquart², AV Janorkar*¹

¹Department of Biomedical Materials Science, ²Department of
Microbiology, University of Mississippi Medical Center
Objectives: Collagen hydrogels have been extensively used for
encapsulation of cells and bioactive molecules because of their biocompatibility. However, collagen hydrogels show rapid degradation,
poor mechanical properties, and possible antigenicity. Elastin-like
polypeptide (ELP)-collagen composite scaffolds demonstrated better
mechanical properties and equivalent biocompatibility compared to
collagen scaffolds. This research investigated the release of a commonly used broad spectrum antibiotic (doxycycline hyclate) from
the collagen and ELP-collagen composite hydrogels. We then tested
the efficacy of the released doxycycline against four bacterial strains
commonly encountered in clinical settings. These strains included:
E. coli (Gram-negative, facultative), P. aeruginosa (Gram-negative,
aerobic), S. sanguis (Gram-positive, facultative), and methicillin-resistant S. aureus (Gram-positive, facultative).
Methods: To prepare ELP-collagen hydrogels, 25 mg ELP, DI water
(160 µL), 10 X PBS (200 µL), 1 N NaOH (40 µL), and type I collagen (rat tail, 4 mg in 1.6 mL) were gently mixed and incubated at
37ºC in a humidified environment for 24 h. Doxycycline (0, 1, 2,
or 5% w/w) was added to above solution and the gelation procedure
was followed. The amount of doxycycline released at 37ºC in PBS
was determined by measuring the absorbance of the supernatants at
345 nm by Mark-X spectrophotometer. Bioassays were performed
using the disk diffusion method. E. coli (BLR-DE3), P. aeruginosa,
S. sanguis, and S. aureus were swabbed onto petri dishes containing
Luria Bertani agar, tryptic soy agar, sheep’s blood agar, and tryptic
soy agar, respectively. The hydrogels with or without doxycycline
were placed on the surfaces of the agar plates and incubated at
37ºC for 18 h. The inhibition of bacterial growth was observed by
comparing the zones of inhibition created around the hydrogels. All
experiments (n = 6) were reported as mean ± 95% confidence interval. Statistical evaluation was done using ANOVA with Bonferroni
and Games-Howell post hoc tests for equal and unequal variances.
Values with p ≤ 0.05 were deemed significantly different.
Results: Both the collagen and the ELP-collagen hydrogels rapidly
released doxycycline in the initial 48 h followed by a gradual release
phase over the next 72 h. The ELP-collagen hydrogel seemed to
release the doxycycline more gradually compared to the collagen
hydrogel. For example, after 72 h, the ELP-collagen hydrogel loaded
with 5% w/w doxycycline had released 4.5 ± 0.1µg doxycycline per
mg of scaffold, while corresponding collagen hydrogel had released
5.0 ± 0.1 µg doxycycline per mg of scaffold. The bioactivity assays
revealed that the doxycycline released from all hydrogels was effective against all the four strains of bacteria tested. The zones of
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inhibition created around the hydrogels were dependent on the
doxycycline loading.
Conclusions: Combined with their improved mechanical properties, the gradual and effective drug release from the biocompatible
ELP-collagen hydrogels shown here may be beneficial for drug delivery and tissue engineering. Supported by the Intramural Research
Support Program of the University of Mississippi Medical Center
School of Dentistry.

Polymerization Shrinkage of Flowable
Dental Restoratives

J. Henderson¹, S Ellzey², M Harkins², and A Puckett²
¹Department of Biomedical Engineering, Mississippi State University, ²Department of Biomedical Materials Science, University of
Mississippi Medical Center
Objectives: To determine the polymerization shrinkage experienced
by flowable dental composites after they have been cured and their
filler content.
Materials and Methods: Small disks (~ 1 cm) were cut from a large
sheet of polyvinyl acetate. A small wire was inserted into each of the
disks; they were then weighed (both in air and water) and measured
for thickness. Five curable composites were chosen for the experiment (SureFil SDR Flow, Grandioso Heavy Flow, Grandio Flow,
FilTek Supreme Ultra, G-Aerial Universal Flo). A 150 mL beaker
was filled with distilled water and placed into the balance. A small
dual base platform was hung from the balance so that once base was
in the air with the other submerged in the water. Each composite
was placed onto a disk and weighed both in air and water uncured.
The composite was then cured for 40 seconds using a Ultalume
LED light. Each disk was air dried following curing to remove an
excess water. The disk was weighed in both air and water again and
the thickness of the cured composite was recorded. Ten trials were
performed for each composite. Percent filler was measured by burning the resin content away at 800 degrees Celsius for one hour. The
polymerization shrinkage percentage was calculated by taking the
specific gravity of both cured and uncured composites. The formulas
used to calculate specific gravity and polymerization shrinkage are:
Specific Gravity (SG) = [A/ (A-B)] where: A=Weight in Air, B=Weight
in Water, and % Shrinkage = [1- (SG uncured/ SG cured)] * 100. %
Filler calculation, % Filler = weight of composite after burning/total
weight of composite* 100.
Results: Although there was no statistical difference between the
materials tested, the shrinkages were significantly greater than
conventional composites.1 The highest shrinkage occurred with the
G-Aerial Universal Flo (3.99 %, SD 0.67) with the lowest occurring with Grandio Flow (2.97%, SD 0.51). The remaining three
composite results are as follows: SureFil SDR Flow (3.05 %, SD
0.79), Grandioso Heavy Flow (3.15 %, SD 0.87), FilTek Supreme
Ultra (3.20 %, SD 0.53). The percent filler increased for materials
having lower polymerization shrinkage. G-Aerial Universal Flo
(63.50% SD 0.01) with the lowest occurring with Grandio Flow

Poster Abstracts
(77.86%, SD 0.03). The remaining three composite results are as
follows: SureFil SDR Flow (65.41 %, SD 0.01), Grandioso Heavy
Flow (79.60%, SD 0.01). Conclusions: Using specific gravity to
determine the polymerization shrinkage is a simple, yet very effective method. The polymerization of flowable composites is almost
twice that of conventional composites used as dental restoratives.
The main reason for higher shrinkage values was due of lower filler
contents. Bulk filling of restorations should not be carried out due
to the high shrinkage of these composites that could result in micro
leakage and secondary caries.
References: Puckett AD & Smith R. (1992). Method to measure
the polymerization shrinkage of light - cured composites. Journal of
Prosthetic Dentistry, 68(1), 56.

Dental Students
Tooth Structure Removed by Hand Instruments,
Magnetostrictive, and Piezoelectric Ultrasonics
OB Cook, BG Myrick, SM Pollock

Department of Periodontics and Preventive Sciences, University of
Mississippi Medical Center
Objectives: Clinicians use hand instruments and ultrasonics during
the initial periodontal phase and subsequent maintenance procedures. The use of hand instruments, Cavitron ultrasonic or Piezo
ultrasonic depends solely on the preference of the clinician. There is
currently no literature that discusses the amount of tooth structure
each method removes. The purpose of this study is to compare the
amount of tooth structure removed by hand instruments, Cavitron
ultrasonic and Piezo ultrasonic over a simulated span of five years.
Methods: Sixteen single-rooted teeth were selected and hydrated
in deionized water. Each tooth was dried, weighed, rehydrated for
30 seconds and reweighed, for a total of three measurements, then
averaged. The tooth was root planed for five minutes with a 3-4
Gracey curette, a Dentsply Bobcat Cavitron was then used for five
minutes using a 25K-10S slimline tip at the low setting, and a Piezo
EMS unit using the narrow tip at a low setting was then used for
five minutes. The teeth were randomized in the order used and after
each procedure the tooth was rehydrated and weighed in triplicate. Each procedure was performed for five minutes because this
approximated the time spent per tooth using hand instruments or
ultrasonics for three month recalls over a five-year period.
Results: The mean amount removed by root planning, Cavitron
and Piezo EMS were .00873 grams (0.00637), 0.00802 grams
(0.00392), and 0.00656 grams (0.00226), respectively. The difference among the three methods used was not statistically significant
using a paired t test (P = 0.39).
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Induced Periapical Abscesses and its Effects on Bone
Resorption in Rats
E Milling, R Johnson

Department of Periodontics and Preventive Sciences, University of
Mississippi Medical Center
Objective: There is little comparative information concerning
gender differences in the response of tooth supporting alveolar bone
to inflammation and systemic disease. Several studies suggest that
estrogen prevents the progression of bone inflammation; however,
its effects on the progression of oral bone loss coincident to inflammation are restricted to studies of periodontal inflammation. Male,
female, ovariectomized female, castrated males, and pregnant female
rats with, and without, periapical tooth abscesses were studied.
N=16 for each group. The null hypothesis is there is no difference
in the size of the lesions between the pregnant females and the
non-pregnant females that had induced periapical lesions.
Methods: To create experimental tooth abscesses, the pulps of the
right first and second maxillary molar teeth were exposed using a
dental bur. Maxillae were removed 4 weeks later, and radiographs
were taken using a Schick CDR sensor and captured in Mediadent.
Measurements were made between the M1 and M2 and M2 and
M3 teeth. The distance from the CEJ to alveolar crest (A), from the
root apex to the alveolar crest (B), and the percentage of root embedded in bone [(B/A+B)x100] were assessed from the radiographs.
Results: The experimental pregnant group had an average size lesion
of 0.833188 mm² on the right side and 0.086903mm² on the
left side. The experimental non-pregnant group presented with an
average size lesion on the right side of 1.384071mm² and the left
side with 0mm². The control group presented with an average size
of 0.181544mm² on the right with an average size of 0mm² on the
left side. Photographs of the samples were taken using a Keyence
Multiscan digital microscope. Photographs were taken of the samples at high magnification. The findings were consistent with the
radiographs obtained. Fibrous connective tissue was present along
the apex of the control groups, while absence of cells is present
along the apex of the experimental groups which is consistent with
an abscess formation. The distance between from CEJ to alveolar
crest and the percentage of root embedded in bone was significantly
less in pregnant animals than all other groups (p≤0.05).
Conclusion: There were no significant differences in these distances
between the other groups. Supported by the Intramural Research
Support Program of the University of Mississippi Medical Center
School of Dentistry. Research conducted under approved IACUC
Protocols #1123 and #1124.

Conclusion: All three methods have been shown to be effective at
removing subgingival calculus. There was no significant difference in
tooth structure removed with any of the three methods of subgingival debridement.
School of Dentistry
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Design Optimization of Reduced-Diameter
Dental Implants
M Loeb, JA Griggs, Y Duan

Department of Biomedical Materials Science, University of
Mississippi Medical Center
Objectives: The objective was to determine design parameters that
significantly affect the fatigue lifetime of reduced-diameter dental
implant systems (RDIS).
Methods: Four commercially available RDIS were investigated:
Straumann Narrow Neck (3.30x14mm, external connection),
Biomet 3i Osseotite MicroMiniplant (3.25x15mm, external
connection), Nobel Biocare NobelReplace (3.50x13mm, internal connection), and Biomet 3i Osseotite Certain (3.25x15mm,
internal connection). Step-stress accelerated lifetime testing and
fractographic analysis were previously performed on the RDIS and
previously reported. These tests determined the fatigue limit and
failure origin for each design. Micro CT images (Skyscan1172, Microphotonics) of the four RDIS were analyzed. Twenty-four design
parameters were identified, and 96 measurements were made using
Mimics interactive image processing software (Materialise, 9µm
resolution). Parameter measurements were entered into SigmaPlot
statistical analysis software (Systat). Forward stepwise regression was
performed to determine which parameters significantly affected the
fatigue limit of the RDIS.
Results: Parameters having p≤0.05 were identified. These parameters were: abutment screw head diameter, distance from bone level
to implant body apex, and abutment screw diameter (including
threads). Linear regression was sufficient to fit all significant parameters. Coefficients of determination (R²) and regression equation
coefficients (REC) were 0.97 and 180.7 for the abutment screw
head diameter, 0.63 and -74.9 for the abutment screw diameter
(including threads), and 0.33 and -8.5 for the distance from bone
level to the implant body apex.
Conclusion: Abutment screw head diameter was the most significant parameter. The REC shows that an increase in diameter
results in an increase in the fatigue limit. Abutment screw diameter
(including threads) affects fatigue limit, and the REC shows that a
decrease in diameter leads to an increase in fatigue limit. This parameter seems counterintuitive and may be confounded with others.
Further analysis may be required. An increased distance from bone
level to implant apex corresponds to a reduction in fatigue limit.
Supported by NIH-NIDCR grants DE017991 and DE013358.
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Evaluation of the Insertion Torques and Axial
Pull-out Strengths for Commercially Available TAD
and MMF Screws in a Series of Artificial Bone
Foam Densities

W. Umphlett, E. Witcher, J. Thomas², S. Williamson², M. Roach²,
R. Caloss¹
¹Department of Oral-Maxillofacial Surgery and Pathology,
²Department of Biomedical Materials Science, University of
Mississippi Medical Center
Objectives: Temporary anchorage devices (TAD) and maxillomandibular fixation (MMF) screws are commonly used for orthodontic
anchorage and fracture reduction respectively. Even though performance of these screws has been studied extensively for the use
in orthodontics, there is a paucity of literature documenting their
performance for MMF applications. The first objective of the present study was to measure the torsional properties of commercially
available MMF and TAD screws. A second objective, was to identify
a clinically relevant artificial bone block model for testing maxillary
and mandibular applications based on human cadaver alveolar bone
data that was also collected in the present study.
Materials and Methods: The torsional properties of Biomet® 1.7
mm X 7 mm self-drilling titanium screws (TAD, n=3) and 2.0 mm
X 9 mm self-drilling titanium (MMF, n=3) screws were measured
according to methodology in ASTM F 543 Annex 1. The insertion
torques into Sawbones® 20# and 30# artificial bone foam blocks as
well as the corresponding axial pull-out loads were also measured
for each screw type (n=3) according to ASTM F 543 annex 3. These
values were compared to pilot data in elderly human cadaveric maxilla and mandibular alveolar bone for clinical relevance. Differences
shown were tested for statistical significance using a one-way ANOVA followed by a post hoc Tukey-Kramer (α = 0.05).
Results: Torsional property testing showed the yield torques,
maximum torques, and the rotation to failure angles were significantly higher for the MMF screws compared to the TAD screws.
Both TAD and MMF screws showed significantly higher insertion
torques and axial pull-out loads for the 30# compared to the 20#
artificial bone blocks. The MMF screws, in most cases, showed
higher insertion torques into the cadaver bone compared to the
bone blocks. The pull-out loads of these screws, however, showed a
reasonable match between the bone blocks and the cadaver bone.
For the TAD screws, a wide range of insertion torques was shown
in cadaver bone, with some values even approaching the yield and
maximum torque of the screws. These high torque values for the cadaver bone were attributed to possible interactions with a tooth root
during insertion, and suggest the possibility of screw head fracture
during surgery. Finally, the pull-out loads of the TAD screws from
the bone blocks were shown to be higher, in most cases, than those
from the cadaver bone.
Conclusions: Insertion torques and pull-out loads of MMF screws
into 20# and 30# artificial bone blocks fell within the range of the
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elderly human cadaver maxillary and mandibular bone insertion,
suggesting these blocks may provide a reasonable clinically relevant
model. The TAD screws showed a wide range of insertion torques
into cadaver bone, with some torques approaching the yield or
maximum torque of the screw and suggesting the possibility of
screw head fracture during surgical insertion. Overall, the values for
the TAD screws did not match as well between the bone blocks and
cadaver bone. Biomet® provided the screws and cadaver heads used
for the study.

Graduate Students

Fractal Analysis of a Dental Y-TZP Using
Epoxy Replicas

GV Joshi¹, MD Roach¹, KR St John¹, D Parsell¹, A Della Bona², JA
Griggs¹
¹Department of Biomedical Materials Science, University of
Mississippi Medical Center, USA, ²University of Passo Fundo, BR
Background: Fractal analysis is a potential tool for failure analysis
of dental restorations. Since it is not feasible to analyze actual dental
restorations under the atomic force microscope (AFM), replicas of
the fracture surfaces are required.

Flexural Strength of Monolithic and Trilayer
Ceramics Structures

Objectives: To test the hypothesis that the fractal dimensional increment (D*) for fracture surfaces is not significantly different from
the D* for their epoxy replicas.

¹Federal University of Pelotas, BR, ²University of Mississippi
Medical Center, USA, 3University of Passo Fundo, BR

Materials and Methods: Rectangular beam specimens of a dental
Y-TZP (IPS e.max ZirCAD) were fabricated (N=10). The specimens
were subjected to cyclic loading in four-point flexure in 37ºC DI
water for 200,000 cycles at a peak stress of 375MPa and a frequency
of 2Hz (R=0.1). After cyclic loading, the specimens were loaded
rapidly at a stress rate of 10MPa/s until failure. A light body polyvinylsiloxane material (Extrude, Kerr) was used to make an impression of the fracture surface, and a low viscosity, low shrinkage epoxy
(EpoxySet, Allied High Tech) was poured to obtain a replica. The
fracture surfaces and replicas were examined using tapping mode at
512 samples per line, and a scan rate of 0.6Hz using the AFM. The
scan size was 1µm for the fracture surfaces and 5µm for the epoxy
replicas. The height data from the hackle regions were imported into
a custom MathCAD script, and FRACTALS software was used to
determine the D* by the Minkowski cover technique. A paired t-test
was performed.

GR Basso¹, RR Moraes, JA Griggs², M Borba3, A Della Bona3

Objectives: The aim of this study was to evaluate the flexural
strength (f ) and Weibull modulus of monolithic (M) and trilayer
(T) ceramic structures used for the CAD-on (Ivoclar) technology.
Materials and methods: Bar-shaped M (IPS e.max ZirCAD,
Ivoclar Vivadent) and T specimens (IPS e.max ZirCAD – IPS e.max
CAD Crystall./Connect - IPS e.max CAD, Ivoclar Vivadent) with
dimensions of 1.8 mm x 4 mm x 16 mm were fabricated (n=30). All
specimens were tested in 3-pt flexure in 37ºC distilled water using
a universal testing machine at a crosshead speed of 0.5 mm/min.
The failure load was recorded, and the flexural strength values were
calculated. Fractographic analysis was performed using optical and
scanning electron microscopes (SEM) to examine the fracture surfaces by identifying fracture markings and the critical crack. Results
were statistically analyzed using Student’s t-test (α=0.05).
Results: The mean σf and Weibull parameter values were significantly different between M and T specimens (Table).
Table. Mean flexural strength (σf), sample size (n), Weibull modulus
(m), characteristic strength (σ0), 5% failure stress (σ5%), and statistical groupings a, b. The 95% confidence intervals are in parentheses.
σf±SD (MPa)

n

m

M

915.5±143.8a

30

7.6(5.7 –10.1)a

975(928 – 1025)a

660(577 – 756)a

T

63.1±208.2

30

4.1(3.1 – 5.3)

841(766 – 923)

405(317 – 518)b

b

σ0 (MPa)

b

σ5% (MPa)

b

Conclusion: The M structures showed significantly higher mean
values than the T structures (Table 1) for all parameters evaluated.
Supported by CAPES Process 6398-13-8.

Results: The D* values and standard deviations for fracture surfaces
and their epoxy replicas were 0.246±0.007 and 0.245±0.003,
respectively. The results of a paired t-test showed that there was no
significant difference ((p=0.539) between D* values for the fracture
surfaces and their epoxy replicas.
Conclusion: The epoxy replicas of the fracture surfaces of Y-TZP
specimens can be accurately and precisely used for fractal analysis.
Supported by NIH grant DE013358.

Spheroid Organization and Adipogenesis Atop
Coatings of Copolymers of Elastin-like Polypeptides
PA Turner¹, CA Purser², RC Baker², AV Janorkar¹

¹Department of Biomedical Materials Science, ²Department of
Pharmacology and Toxicology, University of Mississippi Medical
Center
Objectives: Chronic inflammation within adipose tissue ties obesity
to numerous life-threatening diseases. In order to develop effective treatments, obesity must be better understood at the cellular
level with respect to metabolic state and environmental stress.
Our current work examines the efficacy of an elastin-like polypepSchool of Dentistry
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The Effect of Duty Cycle on Crystallinity and Nanopore
Formation on the Surface Oxide of Commercially Pure
Titanium (CPTi) Anodized in Sulfuric Acid
RS Williamson1, J Disegi2, JA Griggs1, and MD Roach1
Dept. of Biomedical Materials Science, University of Mississippi
Medical Center, 2Depuy-Synthes, West Chester, PA
1

Objectives: Surface oxide crystallinity and pore size are regarded to
be two of the more important properties in establishing successful
osseointegration with titanium implants. The purpose of this
research was to examine the effect of waveform duty cycle on anatase
and rutile formation as well as the formation and distribution of
pores on the surface oxide during anodization of CPTi Grade 4 in
sulfuric acid.
Materials and Methods: The material used for this study was 2 mm
thick commercially pure titanium grade 4 (CPTi-4). An anodization
process using a DC rectifier in 5.6 M sulfuric acid was completed to
produce three of each gold samples at duty cycles of 2%, 5%, and 8%.
Dark green samples were anodized in 2.8 M sulfuric acid at duty
cycles of 2%, 5%, 8%, 25%, 50%, 75%, and 100%. Thin film X-ray
diffraction was used to determine if any anatase and/or rutile peaks
were present and JADE software was used to calculate the peak
intensities. Scanning electron microscopy (SEM) was used to
examine the surface morphologies of three areas on representative
samples for each color and duty cycle. A high resolution image was
taken in three different representative areas. Image analysis was
utilized to identify the total number of pores, individual pore surface
area distributions, pore density, the maximum pore size, and the
overall porosity for the dark green anodized samples.
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Results: X-ray diffraction results showed gold samples had
approximately the same anatase peak intensities and no rutile peaks
were found for any of the duty cycles tested. Dark green samples
were found to have anatase formation on all samples and rutile
formation on the 2% and 5% duty cycles. Statistical analysis showed
significant higher anatase peak intensities for the 2 and 5% duty
cycles compared to all other duty cycles tested. No pore formation
was evident on the gold anodized samples, while nanopore formation
was observed on all the dark green samples. The 5% duty cycle dark
green samples were found to have the greatest number of total pores
(11,406), the highest pore density (15.68%), and the smallest
maximum pore size (0.37 µm2).
Conclusions: Waveform duty cycles were found to alter the anatase
and rutile formation, as well as, the pore formation on the surface
oxide of anodized CPTi. A duty cycle of 5% was found to have the
highest anatase and rutile formation, and also the greatest amount of
nanopore formation.
Acknowledgement: The authors wish to acknowledge DepuySynthes for supplying the CPTi-Grade 4 material and providing
funding support for this study.
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tide-polyethyleneimine (ELP-PEI) conjugate toward creating a 3-D
preadipocyte culture system and to study the differentiation and
maturation process when subjected to various concentrations of
nutritionally relevant free fatty acids.

demonstrate increased liver-specific metabolic function compared
to cells in a traditional monolayer culture. We therefore synthesized
and characterized several charged ELP materials for use as hepatocyte coating surfaces.

Materials and Methods: 3T3-L1 mouse preadipocytes were cultured on ELP-PEI to form 3-D spheroids, exposed to a differentiation cocktail of hormones, and matured with exposure to physiologically-relevant concentrations of exogenous free fatty acids. Cells
grown on conventional tissue culture polystyrene (TCPS) served
as 2-D controls. Cultures have been evaluated with respect to fatty
acid uptake, protein content, intracellular triglyceride accumulation,
cell viability, and CD36 fatty acid transporter expression. Primary
human adipogenic stem cells (hASCs) were cultured in a similar
fashion and evaluated by the same methods.

Methods: A total of six charged ELP conjugates were synthesized
using one of two reaction pathways. In the first, three conjugates
were made by directly bonding ELP to three different polyelectrolytes. In the second reaction pathway, ELP was first bonded
to a polyvinyldimethyl azlactone oligomer (PVDMA) which was
subsequently bonded to three separate electrolytes. These materials
were first characterized through sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) to confirm conjugation.
Fourier transform infrared (FTIR) spectroscopy was performed to
confirm conjugate identity. O-Pthalaldehyde (OPA) primary amine
analysis provided a measure of charge density within the conjugated
products. Surface characteristics of coatings made from synthesized
materials were assessed using water contact angle goniometry and
atomic force microscopy (AFM).

Results: 3T3-L1 preadipocytes cultured on the ELP-PEI surface
formed 3-D spheroids within 72 hours, whereas the cells cultured
on unmodified TCPS remained in monolayer configuration. Significant differences were discovered between the 3-D spheroid and
2-D monolayer culture with respect to fatty acid consumption and
triglyceride accumulation, indicating differences in cellular response
and differentiation potential. Organizational trends confirmed that
growth on ELP-PEI substrates halted 3T3-L1 preadipocyte proliferation, inducing growth arrest necessary for differentiation and
subsequent lipogenesis from free fatty acids. Similar trends were
observed in human cultures, though cells formed overall smaller
spheroids and accumulated less triglyceride than 3T3-L1 counterparts.
Conclusions: Results indicated that the 3-D culture may be a more
sensitive modeling technique for in vitro adipocyte culture versus
conventional monolayer. This outcome may prove advantageous
for more rapidly promoting a differentiated phenotype in adipose
cell cultures for investigating the influence of exogenous drugs and
nutrient treatments on a mature cell population over a brief in vitro
experimental period. Supported by the Intramural Research Support
Program of the University of Mississippi Medical Center School of
Dentistry. This study was approved by the UMMC Institutional
Review Board, Approval # 2012-0004.

Synthesis and Surface Characterization of Charged
Elastin-Like-Polypeptide Conjugate Coatings for
Hepatocyte Culture
A Weeks¹, SM Kilbey II², AV Janorkar¹

¹Department of Biomedical Materials Science, University of Mississippi Medical Center, ²Department of Chemistry, University of
Tennessee
Objectives: An improved in vitro hepatic cellular model is needed to
study and treat liver diseases. A culture surface of hydrophobic elastin-like-polypeptide (ELP) molecules conjugated with hydrophilic
polyelectrolytes induces primary rat hepatocytes to self-arrange into
3D spheroidal aggregates. Cells within these spheroids
8

School of Dentistry

Research Day 2014

Results: SDS-PAGE, FTIR, and OPA confirmed successful synthesis of the ELP conjugates. Goniometry showed a decrease in water
contact angle with an increase in material charge in two of the six
materials. AFM revealed intricate microscopic topological patterns
atop dry coating surfaces.
Conclusions: Results confirmed that all six charged ELP conjugates
were successfully synthesized. Increased charge density within the
materials generally increased hydrophilicity and surface energy of
the materials. Charged ELP conjugates coat TCPS surfaces with
intricate micro features which may affect cell movement during culture. Supported by National Science Foundation Award # 1033525.

Postdoctoral Research Fellow
Step-Stress vs. Constant-Stress Fatigue Testing of
Dental Implants
Y Duan, JA Griggs

Department of Biomedical Materials Science, University of
Mississippi Medical Center
Objectives: To investigate the fatigue behavior of one 4.1-mm diameter implant system using accelerated lifetime test and verify the
accuracy of step-stress method for studying dental implant fatigue.
Materials and Methods: Thirty-eight dental implant specimens
(Bone Level, Straumann, Switzerland) were assembled and placed
into cylindrical holder blocks following the apparatus specified
by ISO standard 14801. The holder blocks were fabricated from
glass-fiber reinforced acrylic material (G10, Piedmont Plastics,
NC) and had layers of different stiffness to simulate human jaw
bone (3-mm cortical thickness). Stainless steel loading hemispheres
were seated on the abutments and bonded using a cold-cure acrylic
(QuickSet Acrylic, Allied High Tech Products, CA) with a moment

Poster Abstracts

bold print signifies student researcher
*signifies presenter if not first author

arm of 11mm. Specimens were divided into two groups. One group
was tested using step-stress method by which the same specimen
will be subjected to higher load amplitude if it survived beyond
a specified time at the previous load amplitude. Specimens in the
other group were tested under one of two constant load amplitudes
(410N and 480N) at a 30-degree angle to the long axis. All of the
specimens were tested at a frequency of 15 Hz with a stress ratio of
0.1 until fracture in water at 37ºC using multiple servo-hydraulic
load frames controlled by two digital controllers (Flextest 60 and
GT, MTS, MN). The fractured specimens were examined by scanning electronic microscopy (SEM) (Supra 40, Carl Zeiss, Germany)
using fractographic technique to determine the failure mode. The
lifetime data were analyzed by ALTA PRO software (Reliasoft,
Tucson, AZ).
Results: Model parameters and predicted loads at 2M cycles for
step-stress group and constant-stress group are given in the following table. There is no significant difference between the model
parameters since the confidence intervals are overlapping. The predicted load at 2M cycles by step-stress method is slightly lower than
the one predicted by constant-stress method. Fractographic analysis
showed that all specimens exhibited an identical combined fracture
of abutment and abutment screw while the implant body remained
intact. The failure was initiated from the prefabricated grooves on
the wall of the abutment.
Conclusions: The step-stress group and constant-stress group had
similar variability of lifetime data. The step-stress group has a more
conservative estimate of failure load. The study was supported by
NIH-NIDCR grants DE017991 and DE013358.
m

-ln k

n

Load for Pf = 5%
at 2M cycles (N)

Costant-stress
group

0.7
(0.5, 1.0)

133.6
(78.7, 188.6)

19.6
(10.6,28.7)

418
(397, 433)

Step-stress
group

1.1
(0.4, 2.53)

70.9
(19.7,122.0)

9.5
(1.1,17.9)

367
(249, 393)

*95% confidence intervals in parentheses

Faculty
Data Mining and Visualization Techniques to
Support Epidemiologic Research in Oral Health
DD Krause

Department of Biomedical Materials Science, University of
Mississippi Medical Center
Background: Massive amounts of clinical and research data are collected each day. Unfortunately, it is often difficult to understand or
draw inferences from these data due to their complex nature. There
is increasingly growing interest in being able to visualize and explore
data to allow organizations to make quicker and better informed
decisions and to make more rapid innovations in scientific research
and discovery.

Objective: The hypothesis of this study was that data mining and
visualization tools and techniques will facilitate epidemiologic and
health services research for dental faculty and students.
Methods: Specific aims were to: 1) Implement tools to develop
data analytics, data visualization, and data mining capabilities to
establish an informatics platform on which to conduct oral health
research; 2) Connect to the electronic dental record database (EDR)
to perform ad-hoc query analyses; 3) Produce visualizations from
EDR data to assist in understanding the quality of EDR data and
how those data can be further used to facilitate research; 4) Perform
exploratory research to examine several oral and general health
indicators from the EDR, comparing differences by gender, race, age
group, and geography.
Results: Each of the variables of interest was charted. Drillable
dashboards were created to visually represent the oral health variables under study and to highlight disparities of age, race, or gender.
Missing data were excluded from the analyses.
Conclusions: These techniques assisted us in recommending
strategies to improve data quality. In spite of some data challenges,
we found that using data visualization tools and techniques to mine
data in the EDR to be potentially useful for epidemiologic, health
services, clinical informatics, and public health informatics research.

Periodontal Exams Integrating Multiple Disciplines
and Testing Multilogical Critical Thinking
T Adams, N Wang²*, W Lushbaugh¹

¹Department of Microbiology, ²Department of Periodontics and
Preventive Sciences, University of Mississippi Medical Center
Objectives: In 2009, the Joint Commission on National Dental
Examinations decided to merge then-current Part I and Part II of
the National Board Dental Examination into a single integrated
exam, Integrated National Board Dental Examination (INBDE).
INBDE aims to provide deeper insight into candidate higher
level cognitive skills, problem solving skills, critical thinking and
application of basic science knowledge as these skills relate to dental
practice. Therefore, designing a new type of didactic exam is needed
to evaluate students’ multilogical critical thinking ability, as well as
help them prepare for the upcoming INBDE.
Methods: Computerized periodontal exams were constructed with
exam software (Respondus and Blackboard
Blackboard). The tests integrate the
basic sciences of gross anatomy, histology, embryology and neuroanatomy and clinical subjects of endodontics and orthodontics with
periodontics. About ninety multiple-choice questions were given to
D2 and D3 classes as the midterm and final exams for periodontics
courses (Perio II and III), containing about 1/3 remembering type
questions and 2/3 scenario questions involved with multilogical
critical thinking, such as understanding, applying, analyzing and
evaluating. The images embedded in the scenario question stems
contained various combinations of light and electron micrographs
and clinical photographs and charts from patient cases, animal
School of Dentistry
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research, or the textbook. Corrected answers were provided to
students immediately after they completed and submitted the exam.
An eleven-question Likert scale survey was constructed to be given
on-line through Blackboard.
Results: Twenty-three of 69 students have responded. Among D3s,
more than 50% of the students agreed that they were able to understand what the questions were asking, the images were clear and
easily readable on the laptop screen. The illustrated scenario questions required them to evaluate data from several disciplines and
helped them develop a personal strategy for handling complex exam
questions. More than 80% of D3 students agreed that providing
correct answers after the exam for immediate review enhanced the
learning of concepts that were missed, and the mixture of scenario
and traditional questions was/ will be useful in their preparation for
the National Board Exam. Investigating whether the exam can reliably and consistently evaluate students’ multilogical critical thinking
ability is still in progress. This educational research was approved by
UMMC IRB, Protocol #2013-0267.
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Student Research Opportunities at the
University of Mississippi School of Dentistry
Undergraduate and Professional Student Training in Advanced Research
Techniques (UPSTART) Program
The UPSTART Program provides an opportunity for eligible dental, pre-dental, pre-graduate,
and high school students to be involved and trained in research at the University of Mississippi
School of Dentistry. The program is designed to initiate students in research by pairing with research mentors, teaching general laboratory safety, and instilling essential research skills through
hands-on learning. The research experience is provided under the mentorship of a dental faculty
member that is actively engaged in research throughout the summer. The program promotes
learning of the dental students as well as the undergraduate students from the local colleges and
universities in design and successful implementation of research projects through a didactic seminar series, hands-on laboratory research, and peer-judged research presentations. The students
have the opportunity to present their research findings as an oral seminar in the “UPSTART
Symposium” organized at the end of the UPSTART program. Additionally, the students are
expected to present the research performed during the UPSTART program and progress since
then on the following School of Dentistry Research Day. Since its inception, 53 students (26
dental, 27 undergraduate) have benefited from this program.
For information contact:
Dr. Amol V. Janorkar (Email: ajanorkar@umc.edu Phone: 601-984-6170)

UPSTART 2012 Students and Mentors

UPSTART 2013 Students and Mentors

School of Dentistry

Research Day 2014

11

Student Research Opportunities at the
University of Mississippi School of Dentistry
Honors in Research Program

The Honors in Research Program (HRP) provides an opportunity
for eligible dental students to choose advanced study in dental
research or basic health science and receive recognition for their
accomplishments on their transcripts and at graduation.
Honors work consists of hypothesis driven research in some aspect
of dental or basic health science. Students conduct laboratory or
clinical research (e.g., improving current clinical practices, exploring
controversies in dentistry, engaging in basic and biomedical
materials research) with the guidance and supervision of a UMMC
faculty member.

Honors in Research Graduates 2009 - 2013

Kristin Balius, Curtis Caskey, Lacy Harris, Stacey Ritter, Camille
Sandifer, Corey Shook, Phebe Winters

School of Dentistry Intramural Research Support
Program (IRSP)

The goal of the Intramural Research Support Program is to enhance
research activities in the School of Dentistry. In addition to faculty,
pre-doctoral students and residents who develop a faculty-mentored
research project are eligible to apply for small grants to cover materials and supplies. Priority will be given to those research projects
which involve School of Dentistry students.

Student Research Group (SRG)

The School of Dentistry Student Research Group is a branch
of the American Association for Dental Research (AADR) National
Student Research Group (NSRG) and is composed of dental
students committed to research and the advancement of further
education. Goals of the organization are to expose dental students to
various student research projects, aid in the application process
for residencies to dental specialties, and to encourage student
participation in dental research. Meetings allow students to share
and evaluate on-going research projects within the School of
Dentistry including, but not limited to, the following departments:
Biomedical Materials Science, Oral and Maxillofacial Surgery,
Periodontology, Public Health Dentistry, and Restorative Dentistry.
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Student Research Group Officers for 2013-2014
President, Brice McMurphy
Vice President, Emilee Peeples Milling
Treasurer, Kristin Douglas
Secretary, Susana Ellzey
Faculty Advisor, Dr. Robert Johnson

School of Dentistry Research Day

The School of Dentistry Research Day is an annual event that
vent presents an opportunity for the UMMC community, and
students and colleagues from other institutions, to learn about the
diverse types of research being done at SOD and hear a lecture
by a leading scientist in dental research. Dental students, graduate
students, residents and faculty are invited to participate in poster
presentations. Dental students are also eligible to compete for two
sponsored awards.
2013 ADA/Dentsply Student Clinician Award – Richard Witty
(2014) received the award and represented UMMC at the
American Dental Association’s Scientific Session in New Orleans,
Nov. 1–3, 2013.
2013 Hinman Student Research Award – Seth Dotherow (2016)
received the award and represented UMMC at the Hinman Student
Research Symposium, in Memphis, TN, October 25-27, 2013.
49th Annual Dental Students’ Conference on Research –
Keith Klaus ((2014) attended and presented his research,
representing UMMC, in Gaithersburg, MD, April 21-23, 2013

Student Research 2013
Peer-Reviewed Journal Articles

Amruthwar SS, Puckett AD, and Janorkar AV. Preparation and
Characterization of Novel Elastin-Like Polypeptide-Collagen
Composites. Journal of Biomedical Materials Research Part A, 101A,
2383-2391 (2013).
Amruthwar SS and Janorkar AV. In vitro Evaluation of ElastinLike Polypeptide - Collagen Composite Scaffold for Bone Tissue
Engineering. Dental Materials, 29, 211-220 (2013).
Borba M, Cesar PF, Griggs JA, Della Bona A. Step-Stress Analysis
for Predicting Dental Ceramic Reliability. Dent Mater (accepted for
publication May 28, 2013).
Borba M, Cesar PF, Griggs JA, Della Bona A. Evaluation of the
Adaptation of Zirconia-Based Fixed Partial Dentures Using MicroCT. Brazilian Oral Res (accepted for publication June 11, 2013).
Della Bona A, Borba M, Benetti P, Duan Y
Y, Griggs J. ThreeDimensional Finite Element Modeling of All-Ceramic Restorations
Based on Micro-CT. J Dent 14:412-419 (2013).
Duan Y
Y, Griggs JA. Step-Stress vs. Constant-Stress Fatigue Testing
of Dental Implants. Dental Material
Materials. 2013, 29 (S1):11-12.
Joshi GV, Duan Y
Y, Della Bona A, Hill TJ, St. John K, Griggs
JA. Fatigue Loading and R-Curve Behavior of a Dental GlassCeramic with Multiple Flaw Distributions. Dental Materials,
2013;29(11):1123-31.
Joshi GV, Duan Y
Y, Neidigh J, Koike M, Chahine G, Kovacevic
R, Okabe T, Griggs JA. Fatigue Testing of Electron Beam Melted
Ti-6Al-4V ELI Alloy for Dental Implants. J Biomed Mater Res B
101(1):124-130 (2013).

bold print signifies student researcher
and Janorkar AV. Nano- and Micro-Structures of Elastin-Like
Polypeptide Based Materials and Their Applications: Recent
Developments. NanoLIFE
NanoLIFE, 3, 134300201-134300226 (2013).
Turner PA, Weeks CA, McMurphy AJ, and Janorkar AV. Spheroid
Organization Kinetics of H35 Rat Hepatoma Model Cell System on
Elastin-Like Polypeptide-Polyethyleneimine Copolymer Substrates.
Journal of Biomedical Materials Research Part A (Available Online
Ahead of Print; 2013).
Weeks CA, Newman K, Turner PA, Rodysill B, Hickey RD,
Nyberg SL, and Janorkar AV. Suspension Culture of HepatocyteDerived Reporter Cells in Presence of Albumin to Achieve Stable
Three-Dimensional Spheroid Formation. Biotechnology and
Bioengineering, 110, 2548-2555 (2013).
Bioengineering
Wheeler TS, Sbravati ND, and Janorkar AV. Mechanical & Cell
Culture Properties of Elastin-Like Polypeptide, Collagen, Bioglass,
and Carbon Nanosphere Composites. Annals of Biomedical
Engineering, 41, 2042-2055 (2013).
Engineering
Williamson RS, Disegi J, Griggs JA, Roach MD. Nanopore
Formation on the Surface Oxide of Commercially Pure Titanium
Grade 4 Using a Pulsed Anodization Method in Sulfuric Acid.
J Mater Sci Mater Med 2013;24(10):2327-2335,(epub doi 10.1007/
s10856-013-4985-3)(2013).

Peer-Reviewed Conference Proceedings

Patel N and Janorkar AV. Effect of Processing Temperature on
the Morphology and Drug-Release Characteristics of Elastin-Like
Polypeptide - Collagen Composite Scaffolds. Proceedings of the
Society for Biomaterials Annual Meeting and Exposition, Boston,
April 2013.

McMurphy TB, Harris CA, Griggs JA. Accuracy and Precision
of Fractal Dimension Measured on Model Surfaces. Dent Mater
(accepted for publication November 29, 2013).

Wheeler TS, Sbravati ND and Janorkar AV. Composites of ElastinLike Polypeptide, Collagen, and Bioglass: Mechanical and Cell
Culture Properties. Proceedings of the Society for Biomaterials Annual
Meeting and Exposition, Boston, April 2013.

Patel N, Purser CA, Baker RC, and Janorkar AV. Effect of
Processing Temperature on the Morphology and Drug-Release
Characteristics of Elastin-Like Polypeptide - Collagen Composite
Coatings. Biomacromolecules, 14, 2891-2899 (2013).

Meetings Attended

Williamson RS. ASTM – Committee F04-12, Indianapolis, IN,
May 13-17, 2013.

Roach MD, Williamson RS, Thomas J, Griggs JA, and Zardiackas
LD. A Comparison of the Stress Corrosion Cracking Susceptibility
of Commercially Pure Titanium Grade 4 in Ringer’s Solution and
in Distilled Water: A Fracture Mechanics Approach. Journal of
Biomedical Materials Research Part B: Applied Biomaterials, Published
online July 13, 2013; 102 (1): pgs 73-79.
Turner PA, Joshi GV, Weeks CA, Williamson RS, Puckett AD,
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Student Research 2013
Presentations

Basso GR, Moraes RR, Griggs J, Borba AM, Della Bona A.
Flexural Strength of Monolithic and Trilayer Ceramics Structures.
Poster presentation at 49th Encontro Annual do Grupo Brasileiro
de Materials Dentarios (GBMD), Piracicaba - SP, Brazil,
July 22-24, 2013.
Basso GR, Moraes RR, Griggs J, Borba AM, Della Bona A.
Flexural Strength of Monolithic and Trilayer Ceramics Structures.
Poster presentation at Academy of Dental Materials (ADM) 2013,
Vancouver, BC, Canada, October 9-12, 2013.
Basso GR. Flexural Strength of Monolithic and Trilayer
Ceramics Structures. Poster presentation at UMMC Graduate School
Research Day 2013, University of Mississippi Medical Center,
October 25, 2013.
Duan Y
Y, Griggs J. Cyclic Fatigue Behavior of a Dental Y-TZP
Ceramic. Poster presentation at 91st General Meeting and Exhibition
of the IADR, March 20-23, 2013, Seattle, WA, Abstract #2360.
Duan Y
Y, Griggs J*. Step-Stress vs. Constant-Stress Fatigue
Testing of Dental Implants. Poster presentation at Annual Meeting of
the Academy of Dental Materials, October 9-12, 2013, Vancouver,
BC, Canada.
Puckett A, Ellzey S*, and Harkins M. Polymerization Shrinkage
and Filler Content of Flowable Composites. Poster presentation at
Mississippi Academy of Sciences Annual Meeting, Hattiesburg, MS,
February 21, 2013.
Finney A, Weeks CA, and Janorkar AV. Synthesis, Purification, and
Characterization of Elastin-Like Polypeptide-Polyethyleneimine
Coatings for Liver Tissue Engineering. Poster presentation at
Mississippi Academy of Sciences Annual Meeting
Meeting, Hattiesburg, MS,
February 21-23, 2013.
Joshi GV
GV, Dai Q. Method for Evaluation of Slumping Resistance
of Resin Composites. oral presentation, International Association for
Dental Research, published Journal of Dental Research (special issue
92A), Seattle, WA, March 2013.
Milling E, Johnson R. Induced Periapical Abscesses and its Effects
on Bone Resorption in Rats. Poster presentation at Hinman Student
Research Symposium, Memphis, TN, October 25-27, 2013.
Patel N and Janorkar AV. Effect of Processing Temperature on
the Morphology and Drug-Release Characteristics of Elastin-Like
Polypeptide - Collagen Composite Scaffolds. Poster presentation
at School of Dentistry Research Day 2013, University of Mississippi
Medical Center, January 22, 2013.
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Patel N and Janorkar AV. Effect of Processing Temperature on
the Morphology and Drug-Release Characteristics of Elastin-Like
Polypeptide - Collagen Composite Scaffolds. Poster presentation
Annual Research Day, Millsaps College, Jackson, MS, January 2013.
Turner PA and Janorkar AV. Model Cell Response and Spheroid
Organization on Copolymers of Elastin-Like Polypeptides. Poster
presentation at School of Dentistry Research Day 2013, University of
Mississippi Medical Center, January 22, 2013.
Weeks CA, Turner PA, Newman K, and Janorkar AV. ThreeDimensional Suspension Culture of H35 Rat Hepatoma Cells in
Presence of Bovine Serum Albumin. Poster presentation at School
of Dentistry Research Day 2013, University of Mississippi Medical
Center, January 22, 2013.
Williamson RS, Griggs JA, and Roach MD. Influence of Sulfuric
Acid Molarity on Anatase Formation on Anodized Commercially
Pure Titanium. Poster presentation at School of Dentistry Research
Day 2013, University of Mississippi Medical Center, January 22,
2013.
Williamson RS, Disegi J, Griggs JA, and Roach MD. The Effect
of Duty Cycle on Crystallinity and Nanopore Formation on the
Surface Oxide of Commercially Pure Titanium (CPTi) Anodized
in Sulfuric Acid. Poster presentation at Academy of Dental Materials
(ADM) 2013, Vancouver, BC, Canada, October 11, 2013.
Williamson RS, Disegi J, Griggs JA, and Roach MD. An
Anodization Technique to Produce a Nanoporous Surface Oxide
on Commercially Pure Titanium Grade 4. Oral presentation at
Materials Science and Technology (MS & T), Montreal, Quebec,
Canada, October 29, 2013.
Williamson RS, Marquart M, Griggs JA, and Roach MD.
Bactericidal Effect of Near-Ultraviolet Activated Anodized
Titanium, Poster Award winner, UMMC Graduate School Research
Day 2013, University of Mississippi Medical Center, October 25,
2013.
Williamson RS. Task Force Chair, 5 year revision of ASTM
Standard Specification for 35Cobalt-35Nickel-20Chromium10Molybdenum Alloy Forgings for Surgical Implants (UNS
R30035). Oral presentation at ASTM, Committee F04-12,
Jacksonville, FL, November 14, 2013.
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