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FROM THE DEAN

Dear Ostrow Students and Colleagues:

I'm so excited once again to be able to experience Ostrow’s annual Research Day (virtually,
of course) after we were forced to cancel last year’s event because of limitations imposed by
the COVID-19 global pandemic. Seeing the intellectual spark and scientific curiosity in our
students and then reading about their discoveries in our award-winning The Explorer is a
highlight every year.

Living through a global pandemic has given new shape and dimension to the importance of
science and research. That scientists were able to provide us with several highly effective vaccines
in such a short period of time is a testament to the immense power of scientific investigation
and discovery. There truly is nothing we can't accomplish when we focus the world’s leading
minds on a problem.

For our own professions, research is rocket fuel, launching us into ever-exciting and sometimes
unexpected directions. In fact, to be successful in your careers — whether that be in the dental,
biokinesiology/physical therapy or occupational science/occupational therapy professions —
you will need an almost insatiable thirst for new knowledge. You must constantly consume new
research, learn new technologies and be willing to evolve the way you practice. It is our hope
that during your time with us we impart within you this lifelong love of learning.

As part of aresearch-intensive university, we have always taken scientific investigation incredibly
seriously. When the pandemic temporarily shuttered our lab spaces on both campuses, our
researchers found creative and innovative ways to proceed. And when the University asked each
school to create guidelines to allow for the safe resumption of research operations, it was an
Ostrow task force, composed of researchers from dentistry, physical therapy and occupational
therapy, that was so comprehensive in their plan that parts of it were adopted University-wide.

The pandemic did not slow our researchers down one bit. In fact, this year, Ostrow was No.
4 on the list of top-funded U.S. dental institutions by the National Institute of Dental and
Craniofacial Research, up significantly from the No. 13 last year. This demonstrates such a
significant amount of trust that the NIDCR has in our researchers, and I could not feel prouder
of the work they do, day in and day out.

I want to congratulate all of our faculty and student researchers for the hard work, long hours
and dedication it took to complete these research endeavors this year. I hope that you will take
the time to really peruse this issue of The Explorer — not only to see what your colleagues are
studying in your own field but also what your colleagues in all of our divisions are doing to
continue strengthening the science undergirding their professions.

Stay safe, stay healthy, and Fight On!



INTRODUCTION TO RESEARCH DAY

Dear Ostrow Students and Colleagues,

We are excited to virtually welcome you to the 2021 Herman Ostrow School
of Dentistry of USC Research Day. Next year, I look forward to seeing

you all in person at our annual celebration at the Galen Center! Today, we
honor our incredible students, staff, and faculty in Dentistry, Occupational
Science, Occupational Therapy, Biokinesiology, and Physical Therapy who
have worked extensively on their outstanding research endeavors despite the
challenges of the past year.

It is an honor for all of us to have the opportunity to work with passionate
students who dedicate their time and effort to pursuing cutting-edge research.
The collaboration and sense of community within Herman Ostrow School of
Dentistry are unlike any other. I have witnessed first-hand how compassionate
our students are in helping one another, especially now in a moment of
unprecedented change and uncertainty in the world. It is inspiring to witness
the way our students and faculty have persevered and acclimated to the new
“normal” by safely and creatively continuing their research at USC during
this pandemic. Your work ethic and ability to withstand the challenges we
faced this year have not gone unnoticed.

We strive to provide you with the best opportunities to promote your growth
during your training at USC. You have proven to be exemplary leaders the
world needs; leaders who devote themselves to their work and are driven

to make a positive impact wherever they go. We hope that your research
experience and training encourage you to continue to ask questions and
explore unknown territories. We know that your research will continue to pave
the way for new scientific discoveries in the future.

Our new 1ssue of The Explorer includes a plethora of innovative research
abstracts as well as articles that recognize some of our distinguished faculty
members at Herman Ostrow School of Dentistry of USC. Our researchers
who are represented in this issue are exemplary professional leaders who
have proven through their work that they will continue to make remarkable
contributions to science. I congratulate all of our students and researchers
on their successes as we virtually come together to showcase their efforts on
Research Day:.

Fight on!



Yang Chai, DDS, PhD

University Professor

George and MaryLou Boone Chair in Cranio Molecular Biology
Associate Dean of Research

Director, Center for Craniofacial Molecular Biglogy

Herman Os School of Dentistry of the Unive




Bioengineering of

Enamel and Dentin

Sumi Cﬁung and Jessica Kim

Dr. Janet Moradian-Oldak is Professor of Dentistry in the
Division of Biomedical Sciences at the Herman Ostrow School
of Dentistry of USC and Professor of Biomedical Sciences and
Bioengineering in the Department of Biomedical Engineering
at the Viterbi School of Engineering of USC.

Dr. Moradian-Oldak received her bachelor’s degree in Chem-
istry from Ben Gurion University in Israel. Her passion for
science further led her to pursue a master’s degree in Structur-
al Chemistry and a Ph.D. in Structural Biology at Weizmann
Institute of Science in Israel. After her Ph.D., she wanted to
expand her knowledge in the biological sciences and decided
to pursue postdoctoral training at USC, focusing on enamel
protein biochemistry. Dr. Moradian-Oldak’s previous work on
the biomineralization of seashells and bone led her to inves-
tigate biomineralization in teeth, as the fundamental mecha-
nisms of hard tissue formation are similar.

Dr. Moradian-OldaK’s lab focuses on both basic science and
translational research. Her current major areas of research
involve the development of enamel and dentin, which she
further aims to translate into novel developments for tooth
mineralization. Her research strategy is unique and revolves
around her lab’s discovery of novel amelogenin-inspired
synthetic peptides, which can be used to regenerate and repair
both enamel and dentin. Dr. Moradian-Oldak’s advances in
remineralization of tooth structures holds the promise of great
contributions to minimally invasive treatments that could
extend the longevity of teeth and simplify oral care delivery.
Enamel is an outer protective layer of the crown of the tooth.
It consists of hydroxyapatite crystals that exhibit a preferred

c-axis orientation, packed within rods that are separated by
interrod structures. It serves as a wear-resistant outer layer
of the dental crown as well as an insulating barrier that
protects the underlying dental pulp from physical, chemi-
cal, and thermal forces that would otherwise be injurious.
Enamel formation follows an organic matrix-mediated bio-
mineralization process involving various structural hierar-
chies to provide mechanical support and prevent enamel de-
formation, which can be caused by excessive external forces.
Enamel is the most highly mineralized tissue in the human
body and is crucial for the function and structural support
of a tooth; however, it is acellular, has extremely limited
ability to remineralize, and does not possess the capacity to
remodel or regenerate. Given the extremely high prevalence
of tooth decay, researchers in the dental field have taken up
the challenge of investigating minimally invasive strategies
that could enable a more preventative approach to halt and
even reverse carious lesions by remineralizing them. Thus,
Dr. Moradian-Oldak and her team have investigated ways to
rebuild enamel through bioengineering.

Biomimetic materials require careful manipulation of key
elements of the composition, function, and structure of
biological systems to produce material formulations with
the desired properties. Since amelogenin plays a role in the
formation of enamel, Dr. Moradian-Oldak together with her
former graduate student, Dr. Kaushik Mukherjee, designed
two synthetic amelogenin-inspired peptides of 26 and 32
amino acid residues (thus called P26 and P32, respectively).
These synthetic amelogenins retained the vital functions of
native amelogenin while they were able to effectively control
apatite nucleation in vitro, which resulted in the formation
of small, homogenous crystallites.

Dr. Moradian-Oldak’s lab has demonstrated that repeated
peptide applications can promote oriented nucleation of
apatite crystal layers and form a seamless interface with the
underlying native enamel. Results showed that P26 and P32
achieved controlled apatite crystal nucleation and size in
solution, improved preferential orientation of apatite crystal
formation, and promoted the formation of multilayered
aprismatic crystals with desirable mechanical properties.The
multilayered aprismatic crystals had greater hardness and
elastic modulus than the demineralized enamel and formed
in layers that grew in the absence of peptides. P32 differs
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from P26 in the structural dimensions of peptide assem-
blies and crystal size it forms in vitro, but the two peptides
achieve similar mechanical performance and crystal mor-
phology. Their work on the discovery of functional domains
within the amelogenin protein highlights opportunities to
further improve the design of bioinspired peptides for tissue
engineering and repair.

Underneath the crown’s enamel, there is a layer of less min-
eralized, collagenous structure called dentin that also covers
the tooth root. Due to its composition, the progress of caries
is faster in the dentin and may increase the risk of irrevers-
ible dental diseases. Between the crown enamel and the root
dentin, a boundary layer called the dentinoenamel junction
(DEJ) provides a crack-arrest barrier that helps diminish the
stress on the dentin. Mineralization of dentinal tubules is
crucial for addressing dentin hypersensitivity. Non-carious
cervical lesions, which can occur due to attrition, abrasion,
abfraction, or erosion, are areas of damage to the exterior
layer of protective enamel that can jeopardize the integrity
of the tooth and the inner vascularized dentin-pulp com-
plex. Therefore, there is an increasing interest in the resto-
ration of the long-term health of teeth through addressing
these lesions. As a natural extension of the capabilities of
the synthetic peptide P26 in enamel regeneration, this pep-
tide has been further investigated for its ability to regenerate
both the enamel and dentin in cervical legions.

LLHTITHIY

Dr. Moradian-Oldak’s lab investigated the effects of P26
below the DEJ and examined the facets of dentin biominer-
alization through in vitro, in situ, and functional studies to
understand the peptide’s dentin biomineralization capa-
bilities. Interactions between the enamel matrix protein
amelogenin and collagen at the DE] are crucial to preserv-
ing this vital junction. P26 interacts with collagen fibrils and
promoted collagen mineralization in vitro and promotes
dentin remineralization in situ. It also increases mineral
density in enamel and promotes dentin tensile strength,

in addition to restoring the hardness and elastic modulus
of repaired superficial dentin. Dr. Moradian-Oldak’s lab
has shown that short peptides such as P26 have practical,
financial, and clinical advantages over the use of full-length

proteins in bioengineering. In dentistry, these findings hold
therapeutic potential with clinical significance for the repair
of lesions where both enamel and dentin are affected, such
as non-carious cervical lesions. As these peptides have great
potential, it is only a matter of time before bioengineered
material will be available to replace conventional restorative
materials.

Beyond research, Dr. Moradian-0Oldak
has inspired many students in
positive ways by reminding us to
pursue something we love and to
remember the balance of family,
work, and oneself.

For instance, in the dental clinic setting, patients may
receive a dental device, like a night guard for example, that
holds a peptide-containing solution in place to promote
enamel regrowth overnight instead of an invasive restorative
procedure. Among Dr. Moradian-Oldak’s many significant
contributions to tooth mineralization research is this new
class of therapeutic candidates that have obvious clinical
significance. However, there are still challenges ahead that
will need to be addressed before FDA approval, such as
investigating application in vivo in the oral cavity.

Dr. Moradian-Oldak’s lab continues to showcase promising
findings that will help combat the high prevalence of tooth
decay and further complications. In the future, Dr. Moradi-
an-Oldak hopes to one day start clinical trials. Her ultimate
goal is to have her research become translated to the clinical
setting and help benefit patients with a non-invasive tech-
nique. Many people have expressed interest in Dr. Moradi-
an-Oldak’s work and support her immense contribution to
the field of dentistry.

Beyond research, Dr. Moradian-Oldak has inspired many
students in positive ways by reminding us to pursue some-
thing we love and to remember the balance of family, work,
and oneself. She has mentored students who have now be-
come successful leaders, educators, and clinicians, including
USC faculty members. Flexibility, resilience, and strength
are important skills she considers crucial for success and
that she indeed embodies herself. With these admirable
qualities, she will continue to thrive in her field of research.

Herman Ostrow School of Dentistry of




Trailblazing Surgeon, Mentor.,

Researcher, and Hip-Hop Dancer

Ava Pournejad and William Chakar

Kimiko Agari, DDS, MD is a current 5th year resi-
dent in the Oral and Maxillofacial Surgery (OMFS)
program at the University of Southern California.
During her journey as a resident, she has excelled in
providing patient care, mentoring students, and pub-
lishing research on novel topics in oral surgery.

Dr. Agari was born and raised in Stockton, California.
From early childhood, she was drawn to the health-
care field. While exploring the different healthcare
professions, Dr. Agari was particularly inspired by her
own family dentist, who happened to be a close family
friend. Her dentist’s superb patient care and passion
for the profession sparked her interest in pursuing a
career in dentistry.

Dr. Agari started her undergraduate journey at the
University of the Pacific, where she was admitted into
the accelerated program pathway to dental school.
She then attended the University of California, San
Francisco for dental school. Upon the start of her
dental education, Dr. Agari actively explored all the
different specialties in dentistry. During her first year
of dental school, she came across the opportunity to
participate in an event by a student-led organization
called Passing the Scalpel at UCSF, where she met
inspiring mentors and peers who played a vital role
in introducing her to the field of OMFS. This orga-
nization was founded by current USC OMFS chief
residents, Allen Huang, DDS, MD, and Brian Lee,
DDS, MD, along with their mentor, Stanley Liu, DDS,
MD. Dr. Agari was remarkably inspired by the field of
OMFEFS and the broad scope of practice that it entails.
She networked and learned from all these encour-
aging mentors, which led her to pursue OMFS as a
specialty.

Kimika ,dg'a_r_ll Dps. W
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Having experienced the tremendous impact that such an organization had on her journey into OMFS, Dr.
Agari, along with the founders of Passing The Scalpel, Dr. Huang and Dr. Liu worked on their original
research project, “Passing The Scalpel: A Student Initiative In Identifying and Addressing Unmet Needs

In Dental Education,” which was recently published in the Journal of Oral and Maxillofacial Surgery. This
study has brought light onto the significant impact that this student-led organization has had on the success
of young trainees interested in pursuing the field of OMFS. Recognizing the value of a student-led initiative,
Dr. Agari believes that an organization of this nature can provide early exposure to OMF'S, as well as net-
working and mentorship opportunities that would otherwise be difficult to find.

Dr. Agari also notes the unique opportunity she has to mentor and inspire females interested in oral surgery.
When Dr. Agari first applied for OMFS, she knew this was a heavily male-dominated profession. For many
women, this may seem overwhelming, but it did not discourage her from pursuing her passion. In light of
her experiences, Dr. Kimiko Agari, along with her sister Dr. Kristi Agari, who is also a current resident in
the USC Oral and Maxillofacial Surgery program, decided to start an organization called Sisters in OMFS
through which they can provide support and mentorship to women pursuing a career in the field of OMFS.

The Explorer Journal 2021



Another one of Dr. Agari’s original research work is her
study “Successive Reimplantation of Dental Implants Into
Sites of Previous Failure,” published in the Journal of Oral
and Maxillofacial Surgery which has been nominated for
the 2020 Journal of Oral and Maxillofacial Surgery Best
Paper Award. With dental implants being one of the best,
most evolving treatment options for restoring edentulous
spaces, Dr. Agari’s work plays an invaluable role in iden-
tifying factors that may lead to reimplantation failures.
Along with her faculty mentor, Bach Le, DDS, MD, Dr.
Agari investigated site-specific, patient-specific, and im-
plant-specific factors in patients with implant and reim-
plant failures. Some key observations were consecutively
lower survival rates with successive reimplantations into
the same site, as well as a significantly greater percentage
of postoperative pain and a significantly greater percentage
of early implant failures (failure prior to abutment connec-
tion) in implants and reimplants that failed. Their recom-
mendations for clinicians are to closely monitor for post-
operative pain after implant or reimplant placement and

Table 4, FAILURE RATES FOR ALL IMPLANT GROUPS

STRATIFIED BY FAILURE TIMING

Implant Failure

/N (M)

Initial
Farly
Late

First reimplintation
Farhy
Late

Second reimplantiation
Farly
Late

Third reimplintation
Earky
Late

211/252 (84)
414252 (16

36,40 (90
4740 (100

G0 (1007
046 (0

171 (LK)
01 ¢m

Agard and Le. Redmplantation of Dental Implants After Fatlure J
Oapeed Mecidlenfeac S 2002060,

use it as a possible predictor of implant failure. If postoperative pain is noted, clinicians may intervene
with more aggressive postoperative management, whether that be closer follow-up visits, more frequent
postoperative imaging, or postoperative antibiotics. Clinicians may also educate their patients with

the likelihood that if they have reached the point of abutment connection, their risk of implant failure

becomes much lower.

As an OMFS resident, Dr. Agari has rotated through the Children’s Hospital of Los Angeles (CHLA),
where she has had the unique opportunity to care for pediatric patients and learn from craniofacial
surgery attendings and mentors Mark Urata, DDS, MD, and Jeffrey Hammoudeh, DDS, MD. This
experience inspired new research projects and an affinity for pediatric care. Dr. Agari is continuing
the research work of her chief resident, Dr. Allen Huang, in pediatric craniofacial anomalies requiring
mandibular distraction. Mandibular distraction is the novel technique of lengthening the mandible
for patients with congenital and developmental micrognathia, such as Pierre Robin Sequence. A ma-
jor advantage of this procedure is the ability to improve these patients’ airways and avoid the need for
tracheostomy. Dr. Agari’s research, guided by faculty mentor Dr. Hammoudeh, aims to investigate and
characterize the timeline of relapse for these patients who have undergone mandibular distraction, as
well as compare the differences in relapse between males and females.

Following the completion of her
residency program, Dr. Agari
plans to remain involved in the
academic world to both teach and
provide patient care. She enjoys
teaching and mentoring, a trait
she attributes to both her parents
being teachers. She particularly
enjoys pediatric oral surgery and
craniofacial care and would like to
continue her contributions to this
field. In her free time, Dr. Agari
takes advantage of LA’s weather
and diverse opportunities, par-
ticipating in activities such as
skateboarding, snowboarding, hot
yoga, spending time at the beach,
and, most recently, hip-hop dance
classes.

Dr. Kimiko Agari is an accom-

implants

3" re-implantations

Initial implants in patients with failed

1% re-implantations

50%

phshed surgeon academic, re- FIGURE 1. Survival rates of each implant and reimplant %roup from Jcmuc:rﬁ 2010 to May 2017 . The initial arrow (from the green bar to the
h d . d . red bar| compares the survival rate of implants placed in all patients dwring the study peried with the survival rate of all implants placed in any
searcner, an mentor, anda we patient with ot least 1 failed implant. The subsequent red bars depict the survival rates of the consecutive reimplantation groups.
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future. Fight On!

Herman Ostrow School of Dentistry of USC
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New Frontiers in

Orofacial Pain and
Medicine

Sam Sheridan and Antranig Mesrobian

"Dentistry has always had an influ-
ence on my life.... The dental clinic
is different, and I've always loved the
sound of the drill. | knew | wanted

to be a dentist one day” Dr. Kamal
Al-Eryani was only seventeen years
old when he embarked on his dream
and first enrolled as a dental student
in the well-recognized Damascus
University after graduating from high
school in Yemen.

As an Assistant Professor of Clinical
Dentistry within the Orofacial Pain
and Medicine Center at the Herman
Ostrow School of Dentistry of USC,
Dr. Al-Eryani continues to remain
active on multiple research projects.
He currently teaches online cours-
es about oral medicine, supervises
dental students during their rotation
in Orofacial Pain and Medicine, and
spends much of his time working with
and helping to mentor residents and
master’s students.

Early Influences

Dr. Al-Eryani’s journey to USC
evolved over many years. Following
his graduation from Damascus Uni-
versity in 2001, he initially returned to
Yemen to work as a clinical instructor
in a university Oral Surgery depart-
ment for almost three years. It was
there that he was introduced to one
of his most influential mentors, Dr.
Takashi Saku. Dr. Saku was interested
in studying the oral chewing hab-

its associated with cancer, and he
visited Yemen to study this alongside
Dr. Al-Eryani. This early exposure to
research motivated Dr. Al-Eryani to
continue his education by enrolling at
Niigata University in Japan to pursue

his PhD in Dental Science while work- Current Research
ing alongside Dr. Saku. They continued
to study and publish their work on the
invasion and proliferation of specific
lines of oral carcinoma, with the goal
of finding effective clinical measures to

reduce the growth of oral cancer.

Dr. Al-Eryani is driven by a strong desire
to contribute to the field of dentistry
through innovation and collaboration.

His research studies span a wide array of
topics, from oral squamous cell carcinoma
to temporomandibular joint disorder in
bisphosphonate users. A recent publica-
tion titled "Modified protocol including
topical minocycline in Orabase to manage
medication-related osteonecrosis of the
jaw cases” proved to be especially signif-
icant due to its clinical application of an
alternative treatment option for patients

Following the completion of his PhD
program, Dr. Al-Eryani returned to his
homeland of Yemen and was ultimately
named the Head of the Department of
Oral Medicine, Pathology, Radiology,
and Periodontology at Sana'a University.
He quickly noticed a high prevalence

of temporomandibular joint disorders
associated with the chewing of khat,
which is a central nervous system
stimulant found in the leaves of a wild
shrub called Catha edulis. This trend
motivated him to start learning from the
numerous publications by Dr. Glenn
Clark on the subject. Ultimately, this
newfound interest and passion for learn-
ing more about temporomandibular
joint problems opened the conversation
between him and Dr. Clark, and soon
Dr. Al-Eryani applied and was accepted
to join the Orofacial Pain and Medicine
program at USC.

Dr. Al-Eryani’s passion for teaching and
research continued to develop, and
he was soon hired as an Assistant
Professor of Clinical Dentistry in
the Orofacial Pain and Medicine
Center at USC after completing his
post-doctorate education. Upon
reflection, Dr. Al-Eryani states, "My
passion is to sit with students and
teach them. | feel happy when |

get feedback from students and
hearing that they learned some-
thing... This is the best reward

that a teacher can have.”
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who have been diagnosed with medi-
cation-related osteonecrosis of the jaw
(MRONJ). MRONJ is a severe adverse
drug reaction that leads to progressive
bone destruction in the maxillofacial
region. The pharmacological agents
which can lead to this debilitating con-
dition include antiresorptives (such as
bisphosphonates and RANKL inhibi-
tors) and antiangiogenics.

The American Association of Oral and
Maxillofacial Surgeons (AAOMS) clas-
sifies individuals with MRONJ as those
who (I) do not have a history of radia-
tion therapy or manifest metastasis to
the jaw; (Il) have a history of ongoing
or antecedent treatment with anti-
angiogenic or antiresorptive drugs;
and (lll) experience exposed bone

or presence of an intraoral or extra-
oral fistula in the maxillofacial region
persisting for more than eight weeks.
The current treatment protocol as set
forth by the AAOMS is to control the
infection through the use of systemic
antibiotics and surgical debridement,
provide pain management, and pre-
scribe chlorhexidine rinses to main-
tain the oral microbiome.

Dr. Al-Eryani's study assessed patients
who were unresponsive to the es-
tablished protocol and applied 10%
topical minocycline in an effort to im-
prove patient outcomes. Minocycline
is a broad-spectrum antibiotic with
anti-inflammatory properties and the
ability to stimulate osteoblasts, which
can increase bone matrix formation.
Additionally, minocycline has the abil-
ity to bind bone more than any other
antibiotic and maintains therapeutic
levels in affected bone for a prolonged
period of time. Topical minocycline
has demonstrated advantages over
systemic antibiotics, which exhibit low
penetration into the ischemic and ne-
crotic bone tissue and present the risk
of systemic toxicity with long-term use.

The participants in the study were ini-
tially treated based on the guidelines

set forth by the AAOMS. Participants who
were unresponsive to the initial treatment
were then enrolled in the research study
and treated weekly with 10% topical mi-
nocycline alongside surgical debridement
and chlorhexidine irrigation. The results
proved beneficial, as all patients reported
pain relief after the first treatment with
minocycline. Furthermore, some patients
saw complete healing within a few weeks
of starting the protocol and showed bone
regeneration at the three-month follow up.
These important results suggest further
evaluation of 10% topical minocycline

is warranted as an addition to the treat-
ment protocol of patients who suffer from
MRONJ and could offer patients a superior
treatment option.

L . |
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Figure 1: Topical minocycline compounding and use. (A) The
upper left syringe contains 100 mg minocycline powder and
the upper right syringe contains 1 gm of Orabase measured
in the scale, and the two syringes connected by female/
female connector. 10% minocycline paste is compounded by
mixing the powder and Orabase forward and backward from
one tube to another until the mixture is completely homoge-
nous. (B) Applying the compounded topical minocycline into
the bony defect.

Dr. Al-Eryani’s relentless desire to learn
more and add to the current body of
knowledge persists, which is evident in
each of the research projects he is current-
ly working on. These include the manage-
ment of post-implant neuropathic pain, the
prevalence of ear-re-
lated symptoms in
temporomandibular
joint (TMJ) disorder
patients, a review of
the use of stem cells
in TMJ regeneration,
and a review on
lichen planus diagno-
sis and treatment. Dr.
Al-Eryani reminds us
all that the purpose
of research is "not .
just to publish your ] :
name... it is how you
could add something
valuable to the scien-

Dr. Al-Eryani in the white coat with the endodontic
residents at the Universidad Catolica de Honduras.

tific community.” He has continued to help
propel the scientific community forward
and plans to continue to build on these
many findings he's already achieved.
Alongside his clinical research, Dr. Al-Ery-
ani remains at the forefront of patient care
and management. With Dr. Glenn Clark, Dr.
Al-Eryani is currently working on a software
platform that utilizes artificial intelligence
to assess patient complaints and provide a
preliminary diagnosis. In the coming years,
this screening tool will prove useful in
streamlining how clinicians diagnose and
treat their patients. It is this forward-think-
ing vision that makes Dr. Al-Eryani an
instrumental member of the USC Orofacial
Pain and Medicine Center.

What Does the Future Hold?

Dr. Al-Eryani continues to display the will-
ingness and enthusiasm to learn, educate,
discover, and inspire. His humble demean-
or speaks volumes about his character.
When asked about the future, his outlook is
quite simple: continue researching, contin-
ue educating, and continue contributing to
the betterment of dentistry.

Dr. Al-Eryani’s passion for his work carries
over into how he goes about his person-
al life. Whether it is spending time with

his family or pursuing other interests, he
reminds us that a proper work-life balance
is crucial: life is meant to be enjoyed in

all aspects. With the COVID-19 pandemic
tearing through the world, Dr. Al-Eryani’s
words of wisdom ring true now more than
ever before. Time may contextualize life,
but the very essence of life is determined
by the manner in which it is enjoyed. "Hap-
piness is of the utmost importance...it lies
in one's passions. Spend your lives with joy
and happiness, and always remember to
smile!”

Herman Ostrow School of Dentistry of



Dentures
Go Digital

Emilie Hsu and Greg Park

Dr. Fabiana Varjao is a researcher and Clinical Associate
Professor in the Division of Periodontology, Diagnostic
Services, & Dental Hygiene at the Herman Ostrow School
of Dentistry of USC. She has published a plethora of
publications focused on denture selection methods
that promote both esthetics and function in the clinical
applications of both conventional and digitally desi?ned
dentures. Dr. Varjao has been recognized with multiple
teaching awards, including the Teacher of the Year Award
by the Pierre Fauchard Academ?:, a renowned international
honorary dental organization whose mission is to recognize
and grow leadersin the dental profession, their communities
and society.

Research has been a longstanding pillar in Dr. Varjao's
education and career. Her interest in research began when
shewasselected asa scholarship studentto conductadhesive
testing studies in the field of operative dentistry during her
first year in dental school at the Sdo Paulo State University in
Sao Paulo, Brazil. As she continued with research during her
second year, Dr. Varjao undertook her first denture research
project where she explored the methods and materials of
creating an esthetic denture to emulate natural anatomy
and function. This particular experience helped Dr. Varjao
discover her true passion within removable prosthodontics
and setthe foundation for her currentresearch is on complete
dentures. After receiving her Doctor of Dental Surgery
degree, Dr. Varjao pursued her Master's degree and PhD
in oral rehabilitation also at the Sdo Paulo State University.
Since then, she has remained in close contact with faculty
members in the field of prosthodontics and has pursued
additional fellowships to direct her research projects on fixed
and removable prosthodontics.

Dr. Varjao has published over 30 papers in peer-reviewed
journals on her dlinical research. Her current research
investigates methods of selecting teeth to maximize esthetics
and function in dentures. Seeing a disconnect between
previous studies that have guided current tooth selection
practices and actual clinical results with patient satisfaction,
Dr. Varjao's current research unravels optimum selection
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methods across different ethnicities. Previous research had
primarily been conducted using white/caucasian populations
astheirsample group, so Dr.Varjao wanted to explore whether
more inclusive studies could produce better outcomes for
diverse patients.

What she found is that there are in fact anatomical
differences that can help improve outcomes relative to
traditionally used methods. “For example, there is one
guideline suggested and utilized in the clinic which is
measuring the width of the nose corresponding to the
two canine tips, a distance representing how wide those
teeth would be.The same method for African Americans
simply wouldn't work because of differences in overall
composition of the patients in different ethnic groups.”
Using the traditional method of selecting tooth width
by measuring the width of the nose to correspond to
the width of the canine tips can create a smile with
teeth that are too big or too small. Another example is
the golden ratio for tooth height versus width. Nobody
in tﬁe dental field is unfamiliar with this ratio, but
many are unfamiliar with the fact that it is not universal
across ethnic groups. Dr. Varjao's research shows that
although the golden ratio may hold true for Asians and
Caucasians, it can be unhelp¥ul when treating African
Americans, for whom a ratio closer to 90% may yield
more natural aesthetics. Through Dr.Varjao's controlled
clinical studies, she devised 14 methods to select teeth
to better accommodate tooth differences between
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different ethnic groups. She explained
that with this new discovery, we can
and should apply this knowledge to
our clinical practice to provide more
personalized care for our patients and
increase patient satisfaction, which will
help patients feel more confident with
their new appliances.

Another area of Dr. Varjao's research
is studying the advantages and
applicability of digital dentistry in
removable prosthodontics. Realizing
that the future of dentistry is steadfastly
heading towards digital tools, together
with Dr. Tae Kim, Dr. Varjao led the
digital transformation of removable
prosthodontics at the Ostrow School.
In her research, she has found that
"digital dentures made with CAD/CAM technology
eliminate many human errors, so they have a superior
fit and comfort.” For example, because digitally printed
dentures are fabricated by simultaneously layin
and curing resin layer-by-layer, distortion is reduced,
allowing for a better fit.
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An additional benefit, as well as a clinical implication
of research on digital dentures, is that chairside time is
significantly reduced. When the patient comes in, the
scan is done digitally, and while the patient waits in
the clinic, information is sent to the lab where dentures
can be created. For final complete dentures, this can
translate into just 2-3 appointments needed from the
start of the scan to the deﬁvery of the denture. It is also
even possible to deliver interim dentures to patients
in just one day, making an immediate impact on their
quality of life.

Dr. Varjao understands that there is space and necessity
for digital dentistry within removable prosthodontics,
but also wants to ensure that the dental community
is well-equipped to provide optimal results with the
new technology. Digital dentistry is not a new concept,
but there is a geﬁnite lag within the field of removable
prosthodontics in the adoption of these new technologies.
That is why Dr. Varjao is directing her research now to

digital dentures, so that she can help promote the dentajis |

community in “making sure what's available today
d]icgitalhdentistry] will fulfill [both] function and esthet
of teeth.”

Dr. Varjao also shared one of her challenges as a researchiers

namele/ findinﬁ a sufficient number of volunteers for 1g
clinical research. Clinical studies are crucial, and even moré

important is making sure that the study participants reflects
the diversity of the population at large in a representative !

fashion. Says Dr. Varjao, “[In clinical studies] the criteria for ore
inclusion and exclusion are very specific [to represent thé® ot
population without bias]. And finding enough peopleis‘a

~guided her

big challenge.”

Because she is studying the differences
in natural anatomy across many ethnic
groups, she requires patients aged 18
to 40 years olg who have fully intact
dentition, which means that they
have never worn braces and have no
restorations or crowns. In her study, it
is a huge challenge to search for 100
subjects that fit her criteria, but "if you
only collect data from 10 people, it does
not represent the whole population. In
addition, volunteers and researchers as
well as subjects should also show up for
appointments and be committed to that
study, which does not always work as
planned,” says Dr. Varjao.

She also finds that sometimes clinical practices and
dental manufacturers tend to lag behind newknowled?e
and developments found in research. For example,
although we now know that facial measurements do
not always corresi)ond accurately to the teeth shape
and size across all ethnicities, it is still a widely used
method for tooth selection. Although we know that
tooth size, shape, and shade can vary widely, not many
manufacturers carry options outside a relatively narrow
range. But Dr. Varjao explains that this is not something
that should discourage us; instead, she encourages
building awareness of new developments by publishing
research. According to Dr. Varjao, "“it's nothing if you
don't publish your research.”

While taIkinF] to Dr. Varjao about her research, her
passion and love for what she does in the clinic is quite
palpable. She exFlains that with a research background,
she can apply all of her scientific and evidence-based
knowledge to a clinical setting, which is quite exciting.
She considers a patient's geatitude smile, and happiness
to be the mo miesearcher and
clinician. 48
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Acute Pain Management
and Preventive Dentistry

11 Endodontics

George Simonyan and Abraham Zilberstein

Dr. Mario Alvarez has always strived to relieve patients from their pain and preserve their natural teeth.
Born and raised in Honduras, Dr. Alvarez graduated from the Universidad Nacional Autonoma de Hon-
duras with a D.D.S. degree in 2004. Following his graduation, Dr. Alvarez was able to fulfill his passion
for helping communities in need by working as the lead dentist at an Episcopal Church Dental Clinic.
Working solely with underserved communities, Dr. Alvarez was able to experience first-hand how these
patients had severe oral health problems due to their inadequate access to dental
care. Often, when treatment planning many teeth with guarded and poor
prognosis, most practitioners would turn to extracting teeth — but Dr.
Alvarez was committed to conserving natural teeth to maintain
functionality and longevity by performing root canal therapy.

In 2010, Dr. Alvarez, along with his wife, moved to California.
Interested in pursuing more in-depth exploration of endodontics,
Dr. Alvarez started shadowing in the USC Advanced Endodon-
tics Clinic. Throughout his time shadowing, Dr. Alvarez was
impressed at the microscopes and rotary endodontic instruments
that were being used, which not only improved the outcome and
quality of root canal procedures but also increased efficiency and
patient comfort. These techniques and instruments were some-
thing that he had not been exposed to in Honduras, and they
proved to be one of the driving factors, along with his passion for
Endodontics, which made him apply to USC’s Advanced End-
odontics Program, to which he was accepted in 2012. Upon com-
pletion of the program in 2014, Dr. Alvarez undertook a part-time
teaching position and recently became full-time faculty in the past
year. Dr. Alvarez takes pride in being able to mentor and teach under-
graduate and postgraduate students, in addition to working in the
Urgent Care clinic a few days a week and preparing students
for the endodontics portion of licensure exams for the
WREB and ADEX. As important as the clinical aspect
of Endodontics, treatment planning and choosing
one procedure over another relies on research. Dr.
Alvarez is currently involved in two clinical re-
search projects, one that is aimed at exploring the
management of endodontic pain and another
with the goal of preventing dental caries before it
can arise.
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In endodontics, successful management of acute pain is
essential. Often, dental emergencies and dental pain are
of endodontic origin, and being able to manage this pain
appropriately plays an important role in patient compli-
ance and the outcome of the procedure. Therefore, en-
dodontists must often address the problem of odontalgia
before being able to render appropriate therapy. Local
anesthesia via common anesthetics not only allows the
dentist to perform treatment but can also help reduce
odontalgia - but this does not always address the pain
effectively. To dig more in-depth into pain management,
Dr. Alvarez and Dr. Ramon Roges are running a clini-
cal study on the effectiveness of infiltration (periapical)
injection of ketorolac tromethamine (Toradol) for the
management of endodontic pain. Toradol is the first
non-steroidal anti-inflammatory drug (NSAID) that is
available for periapical infiltration and intramuscular
injection. Endodontic pain is linked to the inflammatory
process that results from the stimulation of nociceptors
as well as additional central mechanisms. Irritation of
the dental pulp produced by bacteria, mechanical stim-
uli, or chemical stimuli can cause inflammation. These
stimuli can cause the enzymatic conversion of arachi-
donic acid in biologically active group mediators such
as leukotrienes, PGs, and thromboxane acid, and many
others. Similar to most NSAIDs, Toradol can combat
inflammation and pain by competitively inhibiting the
cyclooxygenase (COX) enzyme, thus inhibiting prosta-
glandin synthesis. With the application of Toradol via
periapical infiltration, Dr. Alvarez and Dr. Roges hope
to find an effective way to manage endodontic pain that
will have a profound effect on treatment outcomes.

Sodium hypochlorite rinsing exerts broad antimicro-
bial activity against experimental oral biofilms and
has demonstrated substantial results including a 48%
reduction in Plaque Index (PI) score, 52% reduction in
Gingival Index score, and 39% reduction in bleeding
from probing sites. Furthermore, sodium hypochlorite
can also penetrate into and potentially kill cariogenic
bacteria within dentinal tubules; in a study by Galvan
et. al, it was found that rinsing with a 0.25% sodium
hypochlorite twice weekly caused a 94% greater reduc-
tion in dental plaque mass than water-rinsing.

The treatment protocol being investigated by the team
proposes a twice-weekly oral rinse for 30 seconds with
0.1% sodium hypochlorite for the prevention of dental
caries. The study will be conducted at local schools in
Honduras and include 80 otherwise healthy 5-year-
old children, with the duration of the study lasting for
approximately 1.5 years. Forty children will be assigned
to the sodium hypochlorite group, and the other 40
children will be assigned to the control group that will
be rinsing with tea. The baseline visit will include a
clinical assessment of caries and a general oral exam-
ination, microbiological sampling of whole stimulated
saliva to be stored and analyzed, and recording of the
child’s DMFT caries. At the end of the clinical study,
the salivary samples will be examined for levels of S.
mutans and lactobacilli using established real-time
PCR protocols, in addition to a second DMFT index to
compare to the pre-trial baseline. The proposed trial
hopes to establish this rinsing protocol as highly safe,
minimally invasive, practical, and inexpensive antimi-
crobial therapy for the prevention of dental caries. Dr.

Being an oral health advocate and a mentor for students in endodontics, Dr. Alvarez hopes to keep
helping students appreciate the specialty of endodontics while focusing on making a difference in
the world through his clinical research.

Worldwide, dental caries is one of the most common
chronic diseases of childhood and is particularly preva-
lent in people living in poverty and those with poor oral
hygiene. Caries prevention includes regular cleaning of
teeth, a diet low in sugar, and fluoride treatment. In de-
veloping countries, infrequent dental check-ups, lack of
oral hygiene education, and lack of proper oral hygiene
tools such as a toothbrush and toothpaste have led to a
rapid increase in caries in children. Dr. Alvarez, along
with Dr. Ramon Roges, Dr. Rafael Roges, and Dr. Jorgen
Slots, is trying to reduce the prevalence of caries in chil-
dren by utilizing a powerful and cost-effective approach
— diluted sodium hypochlorite rinses. Sodium hypo-
chlorite has been used as an antiseptic agent in dentistry
for more than a century and remains a widely used root
canal irrigant at concentrations of 1.0-5.25%.

Alvarez is optimistic about the potential feasibility of a
diluted sodium hypochlorite rinse being implemented
in virtually all parts of the world using low-cost local
resources.

Being an oral health advocate and a mentor for stu-
dents in endodontics, Dr. Alvarez hopes to keep
helping students appreciate the specialty of endodon-
tics while focusing on making a difference in the world
through his clinical research. He plans to continue
visiting Honduras frequently throughout his career

to provide dental treatment to communities in need,
while inspiring the children of Honduras to pursue
their career goals, just like his community inspired him
during his time at the Episcopal Church Dental Clinic.

Herman Ostrow School of Dentistry of



Pathway to Perlodontology

Fan Xu and Sarina Taylor

Dr. Naomi Nguyen, DDS, MS, is a peri-
odontist and an Assistant Professor
of Clinical Dentistry at the Herman
Ostrow School of Dentistry of USC.
In addition, she is a part-time faculty
recruiter for the Periodontology pro-
gram, a guest lecturer for both DDS
and dental hygiene students, as well
as a volunteer dentist for CDA Cares
mobile clinics. Dr. Nguyen has come a
long way since she moved from Viet-
nam to the United States as a teenag-
er. Faced with a language barrier, she
started her American education in an
ESL program and diligently worked
her way toward undergraduate edu-
cation at California State University
- Long Beach. It was there that she
- first realized her interest in dentistry.
She recalled with amusement that
the prospect of working in dentistry
was introduced to her through a ca-
reer assessment test, which recom-
mended her to be either a janitor, a
mechanic, or a dentist. Out of those
three options she was most drawn to
dentistry. The reasons for which she
felt this pull subsequently began to
manifest. During Dr. Nguyen’s gap
years after college, she demonstrat-
ed two essential strengths needed
to become a great clinician: altruism
and an interest in science-based re-
search.

With her biochemistry background,
Dr. Nguyen worked for two biotechnol-
ogy companies before dental school.
She first participated in research on
type 1 diabetes that focused on creat-
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ing devices to encapsulate the islet of Lang-
erhans cells so that they could be transplant-
ed into diabetic patients. She then joined
the research team for a clinical study on the
use of porcine blood vessels to bypass hu-
man cardiac arteries. This technique was al-
ready approved in Europe, and her team was
working towards FDA approval. In addition
to her research, Dr. Nguyen was also a front-
line Red Cross volunteer for three years. As
a member of the Red Cross AmeriCorps,
she provided disaster relief to underserved
communities affected by natural disasters
through arranging food, clothing, and hous-
ing for the families. In particular, she was a
part of the National Rapid Response Corps,
which deployed her to Oklahoma for flood re-
sponse. Not only was she trained extensively
in emergency management, Dr. Nguyen also
became a CPR instructor at Red Cross.

After gaining substantial research and vol-
unteer experience, Dr. Nguyen pursued her
dental aspirations at UCLA School of Den-
tistry. She frankly noted that her initial clin-
ical experience with periodontology may
be relatable to many dental students: she
wanted to do more operative procedures
instead of basic, non-surgical periodontal
treatments. However, she became motivat-
ed to further her education in periodontology
due to a personal experience with the field.
Dr. Nguyen was diagnosed with periodontal
disease in college by a general dentist, who
in retrospect probed too aggressively and
over-diagnosed her. She was then referred
to a periodontist, only to have a more unsat-
isfactory experience and severe postopera-
tive pain for weeks. Nonetheless, this rather
traumatizing experience was a blessing in
disguise. From the unpleasant dental visits,
Dr. Nguyen began to appreciate the impor-
tance of plaque control and management of
periodontal diseases.

After achieving her DDS degree, Dr. Nguyen
soon started her Periodontal Residency at
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University of Nebraska Medical Center Col-
lege of Dentistry. There, she not only refined
her periodontal surgical skills, but also com-
pleted a Master of Science degree in Oral
Biology, studying the potential use of diode
lasers in periodontal therapy. Following the
completion of her residency, Dr. Nguyen re-
turned home to Southern California where
she started her career as an educatorat USC.
Before dental school, teaching had played an
important part of her life, as she was a teach-
ing assistant during her undergraduate stud-
ies for a variety of courses including math, bi-
ology, and French, not to mention her time as
a CPR instructor when she was a part of the
American Red Cross. Furthermore, her en-
thusiasm for the prospect of working at the
Herman Ostrow School of Dentistry of USC
due to its exceptional reputation inspired her
to make a natural transition to education.
Given her rich background as an educator, it
is no surprise that Dr. Nguyen is excelling as
a Clinical Assistant Professor.

When asked to give a few words of advice
to current dental students, Dr. Nguyen noted
the importance of understanding periodon-
tology in order to provide patients with prop-
er care. She understands that students may
be initially more excited by the operative pro-
cedures, as she once was, but encourages
us to value periodontology as a fundamental
component of patient care and a key tool in
conserving teeth. Dr. Nguyen further noted
that in her experience, appreciation for the
basic science behind treatment as well as
a genuine passion for helping people are
the cornerstones of a successful career in
dentistry. As exemplified by her research in-
volvement, community service, and dedica-
tion to education, Dr. Nguyen has proven to
be a role model for future dentists and an ex-
ample of how to achieve one’s goals through
diligence and passion.
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“Life is not a straight path; sometimes
there are obstacles and opportunities
that get thrown at you,” says Dr. Mina
Habibian. Her journey to the Herman
Ostrow School of Dentistry of USC
involved many such twists and turns.
Dr. Habibian is a board-certified pub-
lic health dentist. She started her re-
search career in dental public health
in 1991 at the University of London,
where she pursued her Master’s de-
gree and PhD, worked as a Research
Fellow, and published in peer-re-
viewed journals. When asked about
the differences between practicing
dentistry in the United Kingdom and
the United States, Dr. Habibian notes
that the practical evidence and health
care delivery are not any different.
However, the United Kingdom has a
unique national health care system,
in which children are given full dental
coverage until age 18, in contrast to
the very different system in the United
States.

Dr. Habibian moved from the United
Kingdom to join her husband, who got
a job opportunity in San Diego, once
her older child finished high school. Af-
ter her move, she knew that she want-
ed to find her way into academia. She
was drawn to USC due to its extensive
public health program, and she was
hired as a part-time Clinical Assistant
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Professor in 2001. At the same time,
while commuting from San Diego to
Los Angeles, Dr. Habibian successful-
ly managed to build up her own private
practice in San Diego from scratch.
After almost two decades, Dr. Habib-
ian sold her private practice in 2019,
and she joined USC as a full-time As-
sociate Professor of Clinical Dentistry.
When asked how she was able to bal-
ance practice ownership, academia,
and motherhood, she stated, “It wasn’t
easy raising two children, emigrating
to California, and having an academ-
ic job. But it worked really well for all
of us, especially my husband being a
young professional who travels a lot
and works hard, so | had to be in town
taking care of my children. Somehow it
worked with a little bit of luck and time
management.”

At USC, Dr. Habibian’s passion for
oral public health led her to create
an online master’s degree program
in Community Oral Health, which she
currently continues to direct. “Since
many communities face socioeconom-
ic problems, we need to train dental
graduates to become knowledgeable
in social determinants of health, as-
sessing the communities’ needs, and
ultimately be community health sol-
diers.” The mission of the online pro-
gram is to serve as a grassroots orga-

nization, training professionals with
skills that they need to prevent dis-
ease. The master’s program is open
to graduate students from a wide va-
riety of academic backgrounds who
meet the USC master’s degree pro-
gram’s minimum requirements.

Dr. Habibian has extensive formal
training in the public health field, in-
cluding a PhD in dental public health.
Dr. Habibian’s PhD thesis was on
the etiology of early childhood car-
ies, and analyzed a prospective
cohort study that investigated the
behavioral, microbiological and so-
cioeconomic risk factors involved
in the initiation of early childhood
caries. At the time of its publication,
her work was the first comprehen-
sive study that applied a prospective
research methodology to this top-
ic. Dr. Habibian’s interest in public
health research has inspired her to
apply her knowledge and skills to
a wide variety of research topics.
One of the issues of great concern
in public health is lack of access to
healthcare; in the US, it is perhaps
the homeless population that suffers
from this the most. In a study titled
“Dental students’ attitudes toward
homeless people while providing
oral health care,” Dr. Habibian and
colleagues questioned the conven-
tional wisdom that health care pro-
viders’ negative attitudes toward



homeless people may be a reason for lack of access to
healthcare services. The researchers aimed to analyze
dental students’ attitudes before and after they attended
rotations once per week at the USC Union Rescue Mis-
sion Dental Clinic, which provides comprehensive den-
tal services to homeless patients. A total of 242 students
completed questionnaires before and after the rotation.
Data collected over the course of two years revealed
that students had positive attitudes towards the home-
less population even prior to the rotation. What’s more,
85% of students agreed that the rotation made them feel
more comfortable treating homeless patients, and 98%
agreed that the patients made their experience enjoy-
able. These findings suggest that participating in such
programs can provide future care providers with experi-
ence that helps them become more comfortable giving
much-needed care to this important underprivileged and
underserved population.

In addition to providing dental services to the under-
privileged populations in the community service clinics,
USC DDS students take a Behavioral Dentistry module
which is designed to teach future dental professionals
about multiculturalism, cultural issues, health literacy,
and different ways to address patients’ unique needs.
This way, the students can have a better understanding
of different populations’ health care issues as well as
develop appreciation for patient-centered care.

Dr. Habibian has recently been involved in two major
community programs, the Children’s Health and Main-
tenance Program (CHAMP) and the Education Com-
munity Health Outreach (ECHQO) program. Dr. Habibian
led the creation of CHAMP, which focused promoting
the importance of maintaining good oral health to young
children. The CHAMP program, targeted a cohort of
45,000 underprivileged children and families in Los
Angeles County, between 2012 and 2018. The project
had several components, one of which had an empha-
sis on community education. The goal was to provide
parents with training on how to handle their children’s
oral health. Dr. Habibian led the professional education
component of the program, which was directed towards
dental and medical staff, on the importance of referring
children with oral health needs to dental offices. The re-
search arm of the program was a randomized clinical
trial (RCT) that enrolled children and families into one or
more motivational interventions, which included use of
an intra-oral camera and/or social work consultation, in
the hopes of improving subsequent scheduling of den-
tal appointments. The RCT showed that children who

were given both interventions were four times more likely to
schedule appointments by their second follow-up compared
to those in the control group. The program successfully
concluded that outreach health promotion programs are in-
herently important, and that the use of multiple motivational
techniques is critical in encouraging children and their fami-
lies to enroll and seek treatment at dental homes.

Building on CHAMP, Dr. Habibian furthered related re-
search with the ECHO program, which was established
in 2017. The ECHO program is one of several local den-
tal pilot projects funded through the California Department
of Health, and represents a partnership between USC and
California State University LA. The goal of ECHO is to pro-
vide dental homes for children, through means of profes-
sional education, community education, and screening. The
program provides oral health screenings, personalized oral
health education for children and families, and referrals to
dental homes.

Dr. Habibian’s research with Dr. Roseann Mulligan and
colleagues published in the Journal of the California Den-
tal Association, “Mobile Dental Clinic: an oral health care
delivery model for underserved migrant children,” revealed
rates of untreated decay to be as high as 87.4% in children
in underserved communities. This research was completed
prior to the COVID-19 pandemic in 2020, which is expect-
ed to have many lasting implications that will do particular
harm to underserved communities. As many community
health outreach programs have been put on hold due to
the severity of the COVID-19 pandemic, Dr. Habibian is
highly concerned about the impact that this will have on
vulnerable populations across Los Angeles. She described
different barriers to care that are currently faced by people
within susceptible populations, which include dire financial
status, limited access to transportation, and clinics working
restricted hours at reduced capacity. As the effects of the
pandemic continue to unfold, Dr. Habibian will continue to
be a champion for our local underserved communities.

Dr. Mina Habibian is a passionate, committed, innovative,
and diligent individual whose mission is to train future den-
tal professionals and make a meaningful contribution to the
dental community. Her endeavors in research and her con-
tribution to the community are quite admirable and set a
great example for future dentists. Her success story should
inspire all of us in the dental professions to focus on com-
munity-minded, patient-centered care.



Whether it be out of necessity or elective choice,
visiting the dentist has become routine for much of our
society. While many of us book our next appointments
for whitening, porcelain veneers or the latest Invisalign,
others may consider dentistry a luxury, or in some cases,
even an impossibility. What happens to the oral health
of those who do not have access to care? What do
you tell the parents of a child who cannot find a dentist
within a three-hour radius who would agree to see their
child despite the family’s finances? These are some
of the questions that have led Dr. Sanaz Fereshteh,
affectionately known as “Dr. Sunny,” to forge a path which
translates her technical skill and expertise into solutions
for those in desperate need.

The story of Dr. Sunny’s unwavering passion for public
health dentistry started at a very young age. After receiving
her bachelor’s degree in chemistry from Dickinson
College in Pennsylvania, Dr. Sunny worked in Boston as
a hospital chemistry technician. She was first inspired to
pursue a life of service through the actions of her mother,
who ran a Head Start program in Pennsylvania while she
was growing up. The stories she heard from her mother
about underserved communities lit a fire in her that would
only begin to burn brighter from that point on.

During her first mobile clinic externship to San Luis
Obispo while attending the Herman Ostrow School of
Dentistry of USC, she was so motivated by the things
she saw that she pleaded for a job there even before
she graduated. As luck would have it, she was offered
a position. Dr. Sunny went on to gain some of her most
pivotal experiences during the next five years while
working at the federally qualified health clinic (FQHC). In
treating and changing the lives of hundreds of families,
she came to a deeper understanding of how these clinics
are run and what their limitations are.

The tension between the breadth of preventative care
that Dr. Sunny wished to provide and the large portion
of funding for FQHCs that went toward restorative
care was striking to her. These issues weighing on her
mind became visible to one of her closest mentors,

Dr. Gardner Beale, during one of her volunteer days
at the mobile clinic. After a heartfelt conversation filled
with encouraging words and wisdom with Dr. Beale, Dr.
Sunny set out on a new path, one that would turn her
focus toward a deeper commitment to the mobile clinic
and her roots in public health dentistry.

Dr. Sunny’s passion for service has been evident to all
who have had the pleasure of making her acquaintance.
Her passion is clearly contagious, as she was selected
for multiple appointments within USC’s renowned Mobile
Clinic from her start as a volunteer to becoming Co-
director, and now Director. Dr. Sunny has become the
head of one of the largest fleets of mobile dental clinics in
the nation, second only to the U.S. military. With a legacy
of over 50 years, UCS’s mobile dental clinics are staffed
by dental hygiene and dentistry students and provide
comprehensive dental care to thousands of children in
low-income and vulnerable populations across Central
and Southern California. There is no question of how
difficult it is to manage such a multifaceted organization,
yet when asked about her appointment as Director,
Dr. Sunny humbly responds by saying that “the mobile
team of staff and faculty really know how to run it with or
without a director so | am very lucky to be a part of this
incredible team!”

Beyond her involvement in the Mobile Clinic, Dr. Sunny
is also involved in other outreach programs such USC'’s
Dental Humanitarian Outreach Program (DHOP). She
ran DHOP for nearly 10 years, and though she recently
stepped away from her role, she has been essential in
the transformation of the program from a small group of
students without faculty to an impressive team that has
served thousands of patients across the world. During
their most recent trip to the Philippines in 2019, members
of the DHOP team were able to deliver partial removable
dentures, quadrant dentistry, oral hygiene instructions,
over 60 endodontic treatments, and over 400 cleanings
within just five days.

Through USC’s Mobile Clinic, DHOP, and other community
outreach initiatives, Dr. Sunny serves as a mentor to
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dental students, teaching them how to provide the best
quality care for children in need. She pushes students
to not only become skilled in dentistry, but have
empathy, kindness, and love for their patients. Many
of the children who are treated at the Mobile Clinic
have been traumatized by previous poor experiences
at the dentist and are faced with students who have
little experience in behavior management. Without
the assistance of sedation, students must learn how to
build trusting relationships with their patients. “[We’re]
trying to get the best quality of care for a child that has
no other option,” Dr. Sunny states.

Outreach programs like Mobile Clinic not only change
the lives of the patients who are treated, but also
change the lives of the students who get the chance
to volunteer. Over the years, Dr. Sunny has seen
firsthand the huge influence that service trips, both
domestic and international, can have on student
experiences. She relates,“l definitely have seen the
impact [DHOP and Mobile Clinic have] on students
over and over again on the path that they choose.... I've
seen many students go into community service and
community health because of their experiences.” The
life-changing and unique experiences that community
outreach provides make Dr. Sunny a strong proponent
of dental outreach as an essential part of the dental
school experience.

Dental outreach certainly does not come without its
challenges. “Our biggest hurdle in community dentistry
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is that we’re constantly getting money to fix things
rather than prevent them,” she says. Fortunately,
recent years have seen public health and community
dentistry move more towards preventative care rather
than emergency care, with the onset of many programs
for sealants, cleanings, and oral hygiene education.
Educational disparity is one of the greatest challenges
in community dentistry, as a large majority of patients
have never been instructed in oral hygiene. This
unfortunate fact highlights the importance of placing
an emphasis on education during outreach programs,
which can in turn help to empower communities
and provide a lasting impact, long after the end of a
particular community dentistry initiative.

The story of Dr. Sunny’s success is one which highlights
how one modest person with an idea can soar to
incredible heights with the appropriate mentorship,
tutelage, and most importantly, belief. Through Mobile
Clinic, DHOP, and lectures throughout the Ostrow
School’'s DDS program, she aims to encourage
students to remain motivated, passionate and inspired
to want to change disparities in dentistry. Using one’s
knowledge and expertise to better the communities
around them could perhaps be considered the
essence of our dental profession, wouldn’t you agree?
In the spirit of service, and with the same encouraging
words that Dr. Beale left with Dr. Sunny, we ask you:
“how are you going to make the greatest impact?”
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An Interdisciplinary
Collaboration Gives New
Hope for Craniosynostosis

Catherine Frusetta and Ilan Kaboud

Many great scientific discoveries and concepts could not
have been developed without the uniquely complementa-
ry contributions of a diverse team. With larger and more
varied teams, each member can contribute expertise in
different fields, concepts, and ideas in order to achieve a
more comprehensive view of the topic at hand.

The Department of Biomedical Sciences at USC per-
fectly exemplifies this concept of diversifying science.
There, Dr. Yuan Yuan, Dr. Mengfei Yu, and Dr. Li Ma
bring together their expertise in sequencing and molec-
ular signaling, neuroscience and basic behavior, and bio-
material sciences, respectively, to contribute to tackling
an interdisciplinary research topic with great potential for
impact on patient health. Together, along with their prin-
cipal investigators Dr. Jianfu-Chen and Dr. Yang Chai,
and a multitude of other colleagues, they spearheaded an

article published in January 2021 in the prestigious journal
Cell titled “Cranial Suture Regeneration Mitigates Skull
and Neurocognitive Defects in Craniosynostosis.”

Dr. Yuan Yuan received his Ph.D. in Biomedical engineer-
ing at the University of South Florida. He then went on to
join Dr. Chai’s lab as a Postdoctoral Scholar - Research
Associate in 2016 and is now a Senior Research Associ-
ate in the Chai lab. He brings to the team his engineering
background, which allows him to look at the field of biol-
ogy from a different perspective. His interest in research
stems from his desire to explore how stem cells choose
their fates and differentiate into different cell types. Dr.
Yuan’s contributions to the collaboration with Dr. Ma and
Dr. Yu occurred through his ability to “connect the dots”
concerning how a craniofacial defect on a molecular level
can give rise to a cognitive defect with the help of Dr. Ma.
Dr. Yuan also contributed specifically to the craniosynos-
tosis project through analysis of cellular movement during
suture regeneration, cellular sequencing, and also with the
surgical elements of the project. Along with the paper that
he published with the two aforementioned colleagues, Dr.
Yuan also displays a vast inventory of past publications
and research interests. He is especially proud of his con-
tributions to neural crest cell migration research, where
the Chai lab has challenged the previous understanding of
neural crest cell differentiation and movement during first
pharyngeal arch morphogenesis.

Dr. Mengfei Yu earned his Ph.D. in Stomatology at Zheji-
ang University and was a Postdoctoral Scholar — Research
Associate in the Chai lab at the Center for Craniofacial
Molecular Biology until his recent return to Zhejiang Uni-
versity as an Associate Professor. Dr. Yu is no stranger to
research science, with many publications concerning stem
cell tissue regeneration and material sciences and engi-
neering. Dr. Yu has published more than thirty papers in
international journals.

The craniosynostosis project aligned perfectly with Dr.
Yu’s interests in stem cell regeneration. Dr. Yu played a
role in every step of the study. He did hands-on experi-
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mental work, analysis, and assisted in writing the paper.
He also greatly contributed to the development of the bio-
material which served as a scaffolding for suture regener-
ation. Dr. Yu is currently continuing his research in tissue
regeneration for functional tissue organ systems, thus cul-
tivating his knowledge and skill in stem cell research.

Dr. Li Ma has a Ph.D. in Genetics and joined Dr. Chen’s
lab, then at the University of Georgia, to begin his path
into neuroscience in 2016. He followed Dr. Chen to the
USC Center for Craniofacial Molecular Biology as a Post-
doctoral Scholar — Research Associate in 2017. The tran-
sition from genetics to neuroscience was difficult for Dr.
Ma, but through his research he has garnered a proficiency
in molecular and cellular mechanisms of neurologic de-
velopment and disease. Dr. Ma became interested in the
project when Dr. Yu presented his progress in a seminar
which Dr. Ma attended. After the seminar, Dr. Ma met
with Dr. Yu to discuss the effect of craniosynostosis on
brain size and subsequent neurologic deficiencies. This
spurred a collaboration as Dr. Ma joined the project and
offered his expertise in mouse neuroscience and cognitive
testing, and he quantified the neurological effects of the
mice during the course of the project. Outside of his work
on the paper, Dr. Ma is also interested in looking at the
cellular and molecular mechanisms of autism spectrum
disorder as well as frontotemporal dementia.

The project that eventually became the 2021 Cell paper
got its start when Dr. Yu outlined the major experiment
design along with Dr. Chai. Later, Dr. Yu encouraged Drs.
Yuan and Ma to collaborate, and the three were each able
to contribute their distinct skills to the project.

This study gives new hope to patients with craniosynos-
tosis, a birth defect in which the bones of an infant’s skull
fuse together prematurely at the fibrous joints known as
the cranial sutures. The resulting skull deformity can have
devastating effects including intellectual disability if not
surgically corrected due to the pressure it puts on the de-
veloping brain. Currently, highly invasive surgery is the
only treatment for those afflicted with this disorder, and
patients often suffer suture re-fusion afterwards, neces-
sitating a second operation. The team of USC scientists
set out to examine whether suture regeneration could be
an effective alternative treatment, based on the Chai lab’s
previous groundbreaking identification of stem cells that
reside in the sutures, a study which was published in Na-
ture Cell Biology in 2015.

In the process of investigating the possibility of suture re-
generation, the team established the very first model of
neurocognitive deficits associated with craniosynostosis,
namely Twistl+/- mice with suture fusion. These specific
mice model the neuroanatomical and cognitive dysfunc-
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tions seen in human craniosynostosis patients, giving the
scientists an unprecedented view into the disease.

Working with these mice, Dr. Yuan played a part in surgi-
cally applying the biomaterial the team dubbed GM-Ma,
which was developed by Dr. Yu and consists of an opti-
mized combination of GelMA, Matrigel, and Collagen I.
The GM-Ma acts as a scaffolding on which mesenchymal
stem cells differentiate to produce a patent suture that acts
like a natural one, restoring the skull’s ability to grow in
concert with the brain. Here, Dr. Yuan was also able to
provide insight through his specialties in cellular differ-
entiation and movement. An important finding was that
regenerated sutures reversed the skull deformities in the
mice and improved their neurocognitive functions, which
were measured by Dr. Ma.

This study serves to establish key concepts about the mo-
lecular, cellular, and circuit mechanisms about neurocog-
nitive dysfunctions in craniosynostosis mouse models.
Additionally, the clinical implications of the research are
clear and present the possibility that the technique could
be translated to infants with craniosynostosis. This could
greatly improve quality of life for those with craniosynos-
tosis and would represent a significant improvement over
the current surgical treatment.

This study was made all the richer by the combined spe-
cialties of Dr. Yuan Yuan, Dr. Li Ma, and Dr. Mengfei Yu.
The three researchers have significant complementary
expertise in their respective fields and are pleased with
the results of their first project together. On the heels of
this success, they express their interest in collaborating
on projects together in the future.
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Compassionate
Care through

Dental anesthesiology involves a dynamic dai-
ly schedule, assisting in a wide range of pro-
cedures while attending to patients of all ages
and backgrounds. As a dental anesthesiologist,
Dr. Yuen Ryan Wu provides anesthesia support
on the first floor of the Herman Ostrow School
of Dentistry to pediatric, special needs, and el-
derly patients. Dr. Wu attended UCLA for his
undergraduate education before joining USC
for dental school in 2004. After graduating, he
remained at USC as a faculty member before
pursuing his three-year residency in dental an-
esthesiology at SUNY Stony Brook University
Hospital. Since his return to USC, Dr. Wu has
chosen to focus on treating the pediatric and
special patient populations and contributing his
expertise to teaching and patient care.

Like many third-year dental students, Dr. Wu
was introduced to a new world as he started his
tenure as a student dentist. Dr. Wu has always
carried a passion and curiosity for helping

the special patient population as he was
aware of the disparity of access to den-

tal care for this large group of under-

served community members. During

one of his first rotations in the

special patients clinic, he con-

firmed the many special needs

that were prevalent within

this population. These

patients often present

complex cases that

Iris Yu and Danielle Min

require a meticulous treatment plan to en-
sure safe delivery of care. This compassion
and eagerness to serve resulted in his appli-
cation to the special patients selective pro-
gram, which is still active today. The selec-
tive program primarily treats patients who
are categorized by the American Society of
Anesthesiologists as type 3 (patients having
severe systemic disease) and are considered
at higher risk, requiring the assistance of
multiple departments.

During his time within the selective, Dr.
Wu was invited to participate in a general
anesthesia case in the OR. Upon entry, he
met Dr. James Tom, the supervising dental
anesthesiologist on the case and a current
Associate Clinical Professor in the Anesthe-
siology Department at Ostrow. This encoun-
ter would mark his first exposure to dental
anesthesiology and the beginning of his
journey in this field. As his interest in dental
anesthesia grew, he shadowed Dr. Tom and
participated in airway checks and sedations,
procedures quite distinct from those per-
formed by other specialties, as the only den-
tal student. During this time, Dr. Wu noted
a huge population that did not have access
to dental care because dental clinics were
unwilling or just did not have the resources
to see the special patient population. It was
profound to see how the ability to admin-
ister anesthesia allowed for many of these
patients to finally receive care.
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COVID-
19  has
had a
major
impact

on  many

aspects of life,

and the field of den-

tal  anesthesiology

is no exception. As a
shortage of PPE, such
as N95 respirators, persisted
through the country, maintain-
ing the safety of both the prac-
titioners and patients was difficult

once dental practices were able to resume
operations in May 2020. As the need for sur-
geries and sedation did not halt because of the
pandemic, obtaining the required supplies was
necessary to continue providing this vital dental
care. Through lowering the number of sched-
uled surgeries and with the aid of the ADA and
CDC, Dr. Wu was able to obtain sufficient PPE
to continue patient care. Dr. Wu noted that once
patient care had safely resumed, he saw a large
population of pediatric patients, which may be
attributed to a lack of proper oral hygiene at
home leading to increased development of car-
ies.

Today