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Program and Organizing Committee 

Name Affiliation Email 
Amol Janorkar University of Mississippi Medical Center ajanorkar@umc.edu 

Hwan Choi University of Central Florida Hwan.Choi@ucf.edu 

Vladimir Reukov University of Georgia Reukov@uga.edu 

Michelle Tucci University of Mississippi Medical Center mtucci@umc.edu 

Hamed Benghuzzi Global Training Institute benghuzzi@bellsouth.net 

Mehdi Razavi University of Central Florida mehdi.razavi@ucf.edu 

Raj Prabhu Mississippi State University rprabhu@abe.msstate.edu 

Lauren Priddy Mississippi State University lbpriddy@abe.msstate.edu 

Mahavir Chougule University of Mississippi chougule@olemiss.edu 

Narayan Bhattarai North Carolina A&T State University nbhattar@ncat.edu 

Ken Butler University of Mississippi Medical Center kbutler@umc.edu 

Anthony McGoron Florida International University mcgorona@fiu.edu 

Felix Adah University of Mississippi Medical Center fadah@umc.edu 

Joseph A. Cameron Jackson State University joseph.a.cameron@jsums.edu 

Lir-Wan Fan University of Mississippi Medical Center lwfan@umc.edu 

Yi Pang University of Mississippi Medical Center ypang@umc.edu 

Santosh Aryal The University of Texas at Tyler santosharyal@uttyler.edu 

Yuanyuan Duan University of Mississippi Medical Center yduan@umc.edu 

Melanie Coathup University of Central Florida melanie.coathup@ucf.edu 

Alan W. Eberhardt University of Alabama at Birmingham aeberhar@uab.edu 

Zelma Cason University of Mississippi Medical Center zcason@umc.edu 

Mohammed Benalla Vaughn College of Aeronautics and 

Technology 

mohammed.benalla@vaughn.edu 

Qiushi Fu University of Central Florida qiushi.fu@ucf.edu 

Subrata Saha University of Washington saha2@uw.edu 

Kunal Mitra Florida Institute of Technology kmitra@fit.edu 

Shawana Tabassum The University of Texas at Tyler stabassum@uttyler.edu 

Ahmed El-Ghannam University of North Carolina at Charlotte arelgha@uncc.edu 

Angie Garner University of Mississippi Medical Center Agarner@umc.edu 

Pradip Biswas Tougaloo College at Jackson MS biswas.pk@gmail.com 

Mahavir Chougule University of Mississippi chougule@olemiss.edu 
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The format of the conference is to have singl session, with each  presentation  limited  to  12 

minutes (10-minute presentation and two minute discussions). Room assignments for each session 

will be posted at the conference. 

Poster presentations will be held in Foyer area. The poster display dimensions are: 48” wide x 36” 

length. Push pins and tapes will be provided (poster format should include: Title, Authors, Affiliations, 
Introduction or background, Methods, Results, Discussion and summaries, References and 

Acknowledgments. 

The Conference will be held at the HILTON NEW ORLEANS AIRPORT, 901 AIRLINE DRIVE 

KENNER, LA 70062, Telephone: 1 504 465 1153 

All the accepted abstracts/papers will be published in an archival proceeding program book 

entitled BIOMEDICAL  ENGINEERING: RECENT  DEVELOPMENTS.  The program 

review committee will select limited number of abstracts to be invited to submit full-length 

manuscripts   (optional   to   authors)   to   be   published   in   the    peer-review    prestigious journal: 

Biomedical Science Instrumentations (IAE Publisher). Manuscripts are subject of Publication fee of 

$90. 

Student Awards: Top undergraduate and graduate students for podium and poster 

presentations will be recognized at the awards ceremony on Sunday. 

The Southern Biomedical Engineering Conference (SBEC) series 

was conceived by bioengineering professionals from academia and 

industry located primarily in the South of the United States in 1982. 

The first Southern Biomedical Engineering Conference was held at 

the LSU Medical Center, Shreveport, Louisiana, in 1982 organized 

by the founder and chair of steering committee of SBEC Dr. Subrata 

Saha (photo). Since then it has been held annually in different cities, 

mostly in the southern United States, and has grown to become a 

global event that regularly attracts attendees from all over the world. 

Submitted Papers are peer-reviewed, and those papers accepted for 

presentation and publication appear in the yearly issue of SBEC 

proceedings. 

The SBEC serves a special purpose by emphasizing participation 

from young professionals and advanced students. Since established investigators present papers in 

the same sessions with the students, it encourages a high level of professionalism as a standard for 

young investigators and students. Submission of papers from individuals from around the world is 

encouraged. However, if their papers are accepted, an author or co-author must attend the 

conference to present their work and to interact with other attendees. In keeping with the emphasis 

on student participation, the SBEC presents best paper and presentation awards to undergraduate, 

graduate, and professional students. 



Registration 
Registration* Fee includes access to all conference events, program copy, lunches, coffee breaks and snacks. On-site registration 

will continue all day Friday, Saturday, and Sunday morning. More information in how to register can be found at: http://sbec18.org. 
*PayPal with credit card option

Registration Fees 

(http://sbec18.org) 

Before 

August 20, 2021 

After/Onsite 

August 20, 2021 

Investigators registration fee for SBEC $290 $375 

Student registration fee for SBEC $190 $225 

 Companion Fee $150 $150 

Hotel Information: (During booking, Mention SBEC Group to receive Rate and comps listed below) HILTON NEW

ORLEANS AIRPORT, 901 AIRLINE DRIVE KENNER, LA 70062 Rate: $119 +TAX, includes complimentary continental 

breakfast for up to two (2) guests in the sleeping room, Complimentary Parking, Complimentary WIFI in Meeting Room 

and Guest Rooms Deadline to book your romm: September 1st, 2021 through either://www.hilton.com/GroupPage or by 

contacting the hotel at: t: +1 504 465 1153 

Track Session Chair Co-Chair 

I Session I: 

Biochemistry/Nanoparticles 
Mohammed Benalla, Ph.D. 

Vaughn College of Aeronautics and 

Technology 

Qiush Fu, Ph.D. 

University of Central Florida 

I Session II: 
Biochemistry/Tissue Engineering - 

Olga McDaniel, Ph.D. 

University of MS Med 

Center 

    Maricica Pacurari, Ph.D. 

Jackson State University 

II 
Session III: 

Education I 
Joseph A. Cameron, Ph.D. 

Jackson State University 
Zelma Cason, Ph.D. Mississippi 

Academy of Sciences 

III Session IV: 
Neurosciences I 

Lir-Wan Fan, Ph.D . 

University of Mississippi Medical Center 
Kim Kennedy, Ph.D. 
University of Mississippi Medical Center 

Session V: 
Neurosciences II 

Yi Pang, Ph.D. 
University of Mississippi Medical Center 

Shuying Lin, Ph.D. 
University of Mississippi Medical Center 

II 
      Scientific Writing 

Workshop 
Larry McDaniel, Ph.D. 

University of Mississippi Medical Center 
Ham Benghuzzi, Ph.D. 

Global Training Institute 

IV Session VI: 
Biomaterials I 

Narayan Bhattarai, Ph.D. 
North Carolina A&T State University 

Santosh Aryal, Ph.D. 
The University of Texas at Tyler 

IV 
 Session VII: 

 Biomaterials II 
Mehdi Razavi, Ph.D. 

University of Central Florida 

Amol Janorkar, Ph.D. 
University of Mississippi Medical Center 

II 
Session VIII: 
Education II 

Joseph A. Cameron, Ph.D. 
Jackson State University 

Alan W. Eberhardt, Ph.D. 
University of Alabama at Birmingham 

I Session IX: 

Clinical Engineering - 

Min Huang, Ph.D. 

University of Mississippi Medical Center 

Hwan Choi 
University of Central Florida 

IV Session X: 
Device Development 

Hwan Choi 
University of Central Florida 

Narayan Bhattarai, Ph.D. 
North Carolina A&T State University 

III Session XI: 
Rehabilitation I 

  Felix Adah, Ph.D. 
University of Mississippi Medical Center 

David Gordy, Ph.D. 
University of Mississippi Medical Center 

I Session XII: 
Biomechanics/Orthopedics 

Subrata Saha, Ph.D. 

University of Washington 

Anthony McGoron, Ph.D. 
Florida International University 

III Session XIII: 
Machine Learning/Modeling 

Ken Butler, Ph.D. University of 

Mississippi Medical Center 

LaShonda Brumfield, Ph.D. 

Dillard University 

Poster Session 
Ham Benghuzzi, Ph.D. 
Global Training Institute 

Judy Gordy, PhD. 
University of Mississippi Medical Center 

Student Awards Keynote 

Speaker: Shawana 

Tabassum, Ph.D. 

Michelle Tucci, Ph.D. 

, Lir-Wan Fan, Ph.D. 

Ken Butler, Ph.D. 

Ham Benghuzzi, Ph.D. 

Subrata Saha, Ph.D. 
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Track Chairs:

I. Dr. Ken Butler: Education and Patient Care (Sessions # I, II,X, XIV) 

II. Dr. Narayan Bhattarai Healthcare Materials and Tech.  (Sessions # III, VI, IX, XI) 

III. Dr. Hwan Choi: Computational/ Imaging Techniques(Sessions # IV, XIII, XV) 

IV. Dr. Ham Benghuzzi: Biotechnology (Sessions # VII, VIII, XII) 

      COVID-19 Safety Guidelines 
The SBEC  Program Committee will be monitoring all CDC, WHO, and local LADH guidelines to ensure the 

safety of all SBEC attendees in preparation for and while in attendance of the SBEC 2021 Conference. COVID-

19 safety guidelines for SBEC 2021 will be updated as the conference approaches and will be posted to the 

SBEC website, https://sbec18.org/.  

Before Attending SBEC: 

• Always check local regulations prior to attending an event. SBEC program Committee will provide current safety

guidelines for all SBEC attendees.

• Stay at home if you are not feeling well.

General Meeting Attendance Guidelines: 
• Masks will be worn by all SBEC attendees at all times within the Conference Center.

• Responsible social distancing will be maintained by all SBEC attendees (recommended 3ft).

• All attendees will take extra precaution with mask removal and social distancing during meal and beverage breaks.

• SBEC attendees will commit to frequent hand washing and use of sanitation stations.

SBEC Registration Procedures:  Registration Chair: Dr. Michelle Tucci 

• Masks will be worn by all SBEC Registration workers and SBEC attendees/registrants while at the Registration Table.

• Registration team are encouraged to conduct registration procedures within a 3-minute window to reduce prolonged

interaction.

• Groups will be advised to not cluster and crowd at registration table and/or while in line to promote a comfortable

environment for all attendees processing through registration.

SBEC Scientific Session Presentation Procedures: Enforced by session Chairs 

• Session Chairs are responsible for enforcing COVID-19 safety guidelines within their session rooms.

• The SBEC Program Committee recommends session Chairs to assign student volunteers as ‘Student Safety Officers’ that can assist

them with monitoring, implementing, and enforcing the following COVID-19 safety guidelines within their session room during their

active session presentations:

▪ All presentation attendees will wear a mask at all times.

▪ Presentation speakers may temporarily remove their mask to deliver their presentation and audience questions.

▪ Speakers must remain at the podium to present if mask is off. The microphone will remain on the stand at the podium for the speaker

to talk into.

▪ Session moderator and attendees will maintain distances of more that 3ft from the presenter and the podium.

▪ Microphone, computers, pointers, and adaptors will be wiped down by the chair or Student Safety  between use by each presenter.

SBEC Poster Session Procedures: Enforced by Poster Chair(s) 

• All poster presenters and attendees will wear a mask at all times.

• Posters will be arranged 6ft apart to allow adequate space for presenter and judges.

• Judges are responsible for maintaining 3ft from the presenter in accordance with movements by the presenter to access/reference all

areas of their poster.

This Document Adopted from MAS-2021 (Benghuzzi et.al)

https://sbec18.org/


Thursday, December 3, 2021 

Hilton Hotel, New Orleans Airport 



Friday 
December 3, 2021 



Friday, December 3, 2021 

7:00 am-6:00 pm Registration 

7:15 am Opening of the Meeting 

Program Chair 

Ken Butler, Ph.D. 

Vice Chairs, Narayan Bhattarai, Ph.D. and Dr. Hwan Choi, Ph.D. 
Conference Co-Chairs 

Michelle Tucci, Ph.D. and Ham Benghuzzi, Ph.D. 

Chairman of Steering Committee Remarks: 

Subrata Saha, Ph.D. 

    Scientific Sessions 

Friday Morning Presentation 

# 

Time 
Session I: Biochemistry/Nanoparticles 

Session Chair: Mohammed Benalla.Vaughn College of Aeronautics and Technology 
Co-Chair: Qiush Fu, University of Central Florid 

7:30 1-1

3D CELL CULTURE MODELING OF THE MIDGUT EPITHELIUM OF AN AGRICULTURAL PEST 

TO AID CROP MANAGEMENT 

Eleana Manousiouthakis1, Ruchir Mishra2, Christine Schmidt1, Bryony C. Bonning2, David Stanley3, Cynthia 

Goodman3 
1J. Crayton Pruitt Family Department of Biomedical Engineering, UF, Gainesville, Florida, USA, 2 Entomology 

and Nematology, and Biomedical Engineering, UF, Gainesville, Florida, USA, 3USDA, ARS, BCIRL, Columbia, 

Missouri, USA 

7:45 
1-2

LOW TEMPERATURE PLASMA PROCESSING FOR FABRICATING METAL NANOPARTICLES 

COATED ANTIMICROBIAL SURFACES FOR POTENTIAL BIOMEDICAL APPLICATIONS 

Vineeth M Vijayana,b, Yogesh K Vohrab, Vinoy Thomas*a,b 

Department of Material Science and Engineering, Centre for Nanoscale Materials and Biointegrationb, 

University of Alabama at Birmingham, USA 

8:00 1-3

PROTECTIVE EFFECT OF TWO FORMULATIONS OF CERIUM OXIDE NANOPARTICLES 

AGAINST IRRADIATION-INDUCED CELLULAR DAMAGE WHILE AUGMENTING 

OSTEOGENESIS  

Fei Wei1,2, Craig J Neal3, Tamil S Sakthivel3, Sudipta Seal1,2,3, Melanie J Coathup1,2. 
1Biionix Cluster, University of Central Florida, Orlando, FL,USA, 2College of Medicine, University of Central 

Florida, Orlando, FL, USA, 3Advanced Materials Processing and Analysis Centre, Nanoscience Technology 

Center (NSTC), University of Central Florida, Orlando, FL, USA 

8:15 1-4

INFLUENCE OF THE PHYTOCHEMICALS IN WATERCRESS JUICE AND 

METHANOLIC EXTRACT AGAINST OVARIAN CANCER 
1K. Travis*, 2 B.C. Jenkins, 3 Laken Simington, 3 B. Sengupta, 2 D. Roy 
1 Center for Biotechnology, Department of Agriculture, Alcorn State University, Lorman, MS, USA, 
2 Department of Biological Sciences, Alcorn State University, Lorman, MS, USA, 3 Department of 

Chemistry and Biochemistry, Stephen F. Austin State University, Nacogdoches, TX, USA 

8:30 1-5
A REPEATED MEASURES ANALYSIS OF PANC-1 CELL MORPHOLOGICAL 

CHARACTERISTICS WITHIN GROUPS WHEN EXPOSED TO INCREASING GLUCOSE 

CONCENTRATIONS 

Gary Lamar Hamil1, Michelle Tucci1, Ham Benghuzzi2, Zelma Cason1, Kenneth Butler, Jr.1,  
1University of Mississippi Medical Center, Jackson, MS, USA and 2Global Training Institute, Flowood, MS, USA 

8:45-9:00 BREAK 



Time 
Session II: Biochemistry/Tissue Engineering 
Session Chair: D. Olga McDaniel, University of Mississippi Medical Center 

Co-Chair: Maricica Pacurari, Jackson State University 

9:00 2-1 Galleria mellonella AS A BIOMEDICAL MODEL ORGANISM 

Courtney D. Thompson, Larry S. McDaniel, and Lance E. Keller 

University of Mississippi Medical Center, Jackson, MS, USA 

9:15 2-2 REGULATION OF ADIPOGENESIS BY PHOTOBIOMODULATION 

Andrew McColloch, Hanli Liu, and Michael Cho 

9:30 2-3 ORGAN REPAIR THROUGH TISSUE ENGINEERING AND REGENERATION 

D. Olga McDaniel 

University of Mississippi Medical Center Jackson, MS, USA

9:45 2-4 RADIOMICS IN PRECISION MEDICINE: PRINCIPLES AND CHALLENGES 

Edward Florez, Eng., M.Sc., Ph.D. 

Department of Radiology, University of Mississippi Medical Center, Jackson, Mississippi, USA 

10:00 2-5 NUMERICAL ANALYSIS OF LASER INTERSTITIAL THERMOTHERAPY OF 

GLIOBLASTOMA  

Abhijit Paula, Anup Paula, Kunal Mitrab  
aMechanical Engineering Department, National Institute of Technology, AP, India  and bBiomedical 

Engineering, Florida Institute of Technology, Melbourne, Florida, USA 

10:15 2-6 MULTICELLULAR SYSTEMS FOR LUNG AND VESSEL REGENERATION 

Laura E Niklason MD, PhD.   

Founder and CEO, Humacyte Inc, Durham, NC, USA.  Adjunct Professor, Yale University, New Haven, 

CT, USA. 

10:30-10:45 BREAK 

Friday Morning Presentation # 

Time Session III: Education 

Session Chair: Joseph A. Cameron, Jackson State University 
Co-Chair: Zelma Cason, University of Mississippi Medical Center 

10:45 3-1 TEACHING EDUCATORS SCIENCE TECHNIQUES (TEST): A NEW PARADIGM FOR 

ENHANCED BIOMEDICAL AWARENESS 

Babu P. Patlolla, Voletta P. Williams and Leroy Johnson 

Alcorn State University, Alcorn State, MS, USA 

11:00 3-2 EXPERIENCES OF COMMUNITY COLLEGE HEALTH SCIENCE NURSING GRADUATES 

THAT AFFECT  CAREER PREPAREDNESS FOR MIDDLE-SKILLED HEALTHCARE 

OCCUPATIONS 

Joseph A. Cameron Jr, Division of Healthcare Professions, Tarrant County College, Fort Worth, TX, 

USA 

11:15 3-3 TEACHING AND LEARNING DURING COVID-19 AT HBCU: A STUDENT SURVEY 

Maricica Pacurari 

Biology Department, College of Science, Engineering, and Technology, Jackson State University, 

Jackson, MS USA 

11:30 3-4 USING THE THEORY OF PLANNED BEHAVIOR TO PREDICT THE UPTAKE OF COVID-19 

VACCINATION IN ADULTS: PROBING RACIAL, AGE, AND GENDER DIFFERENCES  

LaShonda Brumfield 

Dillard University, New Orleans, LA, USA 

11:45 3-5 THE CRITICAL ROLE THAT COMMUNITY-BASED ORGANIZATIONS PLAY IN 

ADDRESSING VACCINE CONFIDENCE AND ACCESS IN UNIQUE COMMUNITIES 

Indya J. Lusk, and  Lashanda B. Brumfield, Dillard University, New Orleans, LA, USA

12:00-1:00 LUNCH and Learn: Workshop 



Scientific Writing Workshop 
December 3, 2021 

12:00-12:50 PM 

by 

Dr. Larry McDaniel 
Professor and Chairman 

Department of Microbiology 

University of Mississippi Medical Center, Jackson, MS 

The goal of the workshop is to initiate the development of the skills needed to write and a scientific manuscript. Participants 

will be aware of resources and approaches for developing scientific manuscripts. Writing and publishing is fundamental to the 

scientific endeavor. Research is promoted through communication, and the written word is a form of conveying the work that 

has been done. After finishing the workshop, participants should have a plan for improving their manuscripts, a better 

understanding of scientific writing, and ideas for developing future manuscripts and abstracts. 



Friday 

Afternoon 

Presentation # 

Time Session IV: Neuroscience I 

Session Chair: Lir-Wan Fan, University of Mississippi Medical Center 

Co-Chair: Nilesh Dankhara, University of Mississippi Medical Center

1:00 4-1 MESENCHYMAL STEM CELL DERIVED EXOSOMES ENCAPSULATED IN TEMPO 

CELLULOSE SHEET FOR NEUROREGENERATION AFTER SCIATIC NERVE INJURY IN 

RATS  

 Krishna D. Sharma1, Soma Shekar Dachavaram2, John P. More II3, Jamie A Hestekin3, Peter A Crooks2, 

Jennifer Y. Xie4 
1Biological Sciences and Arkansas Biosciences Institute, Arkansas State University, Jonesboro, AR, 

USA, 2Department of Pharmaceutical Sciences, College of Pharmacy, University of Arkansas for 

Medical Sciences, Little Rock, AR, 3Department of Chemical Engineering, University of Arkansas, 

Fayetteville, AR, USA4Department of Basic Sciences, New York Institute of Technology College of 

Osteopathic Medicine at Arkansas State University, Jonesboro, AR, USA 

1:15 4-2 INTRANASAL INSULIN AND SEX-SPECIFIC EFFECTS ON LONG-TERM 

NEUROBEHAVIORAL & IMMUNO-HISTOLOGICAL OUTCOMES IN JUVENILE RATS 

FOLLOWING NEONATAL HYPOXIC-ISCHEMIC BRAIN INJURY. 

Dankhara, Nilesh; Lee, Jonathan W.; Ojeda, Norma; Lu, Silu; Pang, Yi; Bhatt, Abhay; Fan, Lir-Wan 

Department of Pediatrics, Division of Newborn Medicine, University of Mississippi Medical Center, 

Jackson, MS, USA 

1:30 4-3 CELECOXIB REDUCES NEONATAL LIPOPOLYSACCHARIDE-ENHANCED ADULT 

SUSCEPTIBILITY TO THE ROTENONE-INDUCED NIGROSTRIATAL DOPAMINERGIC 

DISORDER 

Jonathan W Lee1, Silu Lu1, Lu-Tai Tien2, Asuka M Kaizaki3, Sachiko Tanaka3, Satoshi Numazawa3, Ashton 

C Castle1, Yi Pang1, Norma B Ojeda1, James P Shaffery4, Michelle A Tucci5, Lir-Wan Fan1 

1:45 4-4 NEONATAL SYSTEMIC EXPOSURE TO LIPOPOLYSACCHARIDE ENHANCES ADULT 

SUSCEPTIBILITY TO THE NEURODEGENERATIVE DISORDER INDUCED BY PARAQUAT. 

Lir-Wan Fan1, Silu Lu1,2, Jonathan W Lee1, Yi Pang1, Shuying Lin3, Norma B Ojeda1, Michelle A Tucci4, 

Lu-Tai Tien5 

1Department of Pediatrics, Division of Newborn Medicine, University of Mississippi Medical Center, 

Jackson, MS, USA, 2Department of Neurology, University of Mississippi Medical Center, Jackson, MS, 

USA, 3Department of Physical Therapy, University of Mississippi Medical Center, Jackson, MS, USA, 
4Department of Anesthesiology, University of Mississippi Medical Center, Jackson, MS, USA, 5School of 

Medicine, Fu Jen Catholic University, Xinzhuang Dist., New Taipei City, Taiwan 

2:00 4-6 CHANGES IN CYTOMORPHOLOGY OF PANC-1 CELLS WITH INCREASING GLUCOSE 

CHALLENGE 

Gary Lamar Hamil1, Michelle Tucci1, Ham Benghuzzi2, Kimberly Kennedy1, Kenneth Butler, Jr.1,  

1University of Mississippi Medical Center, Jackson, MS, USA and 2Global Training Institute, Flowood, 

MS, USA 

2:15-2:30 BREAK 



 
 

Friday Afternoon Presentation #  

Time  Session V: Neuroscience II 

Session Chair: Yi Pang, University of Mississippi Medical Center 

Co-Chair: Shuying  Lin, University of Mississippi Medical Center 

2:45 5-1 THE EFFECT OF LIMB DOMINANCE ON THE NEURAL CONTRIBUTION TO 

PERTURBATION RESPONSE 

Kevin Hooks 

Neuromechanical Systems Laboratory, Department of Mechanical and Aerospace 

Engineering, University of Central Florida, Orlando, FL, USA 

:00 5-2 UNDERSTANDING FOREARM MUSCLE COORDINATION IN CHILDREN 

Miguel A Gonzalez Jr., and Qiushi Fu 

University of Central Florida, Orlando, FL, USA 

3:15 5-3 EFFECT OF ASYMMETRY ON BEHAVIORAL AND NEURAL MECHANISMS 

DURING BIMANUAL MOVEMENTS 

Kimia Kiani and Qiushi Fu 

University of Central Florida, Orlando, FL, USA 

3:30 5-5 INFLAMMATION-DRIVEN DIFFUSE BRAIN WHITE MATTER INJURY IN 

NEONATAL RATS   

John Waddell, Kathleen Carter, Norma Ojeda, Lir-Wan Fan, Yi Pang* 

Department of Pediatrics, Division of Neonatology, University of Mississippi Medical Center, 

Jackson, MS, USA 

3:45 5-6 SPATIOTEMPORAL DISTRIBUTION OF INSULIN FOLLOWING INTRANASAL 

APPLICATION IN RATS 

Yi Pang1*, Shuying Lin2, Kathleen Carter1, Lir-Wan Fan1, Abhay J. Bhatt1 
1 Department of Pediatrics, Division of Neonatology, 2 Department of Physical Therapy, School of Health 

Related Professions, University of Mississippi Medical Center, Jackson, MS, USA  

4:00-4:15  BREAK 

 



Friday Afternoon Abstract # 

Time Session VI: Education II 

Session Chair: Joseph A. Cameron, Jackson State University  

Co-Chair: Alan Eberhardt, University of Alabama at Birmingham

4:15 6-1 THE IMPORTANCE OF TRAINING IN BIOETHICS EDUCATION FOR 

BIOMEDICAL ENGINEERING STUDENTS 

Subrata Saha, and Pamela Saha 

1Affiliate Professor, Department of Restorative Dentistry and Affiliate Instructor, Department of 

Oral and Maxillofacial Surgery, School of Dentistry, University of Washington, Seattle, WA, 

USA and 2Array Behavioral Care, 1120 Route 73, Suite 300 

Mt. Laurel, NJ 0854 

4:30 6-2 ACCELERATING CLINICAL INNOVATION IN BIOMEDICAL ENGINEERING 

EDUCATION BY USING A DIGITAL PORTAL FOR COLLABORATION 

Joel L. Berry and Alan Eberhardt 

Department of Biomedical Engineering, The University of Alabama at Birmingham, Birmingham, 

Alabama, USA 

4:45 6-3 STUDENTS’ PERCEPTIONS OF SUCCESS: A BIOLOGY STUDENT RETENTION 

PROGRAM 

Barbara L. Howard, Timothy Turner, Naomi Campbell, Barbara Graham, Solomon Garner 

Jackson State University, Jackson, MS, USA 

5:00 6-4 PHASE II: EDUCATION ASPECTS OF DEVELOPING ON-LINE TRAINING IN 

PATHOLOGY  

Zelma Cason  

University of Mississippi Medical Center, Jackson, MS 

5:15 End of Friday Sessions 



Friday, December 17, 2021 

6:00-10:00 pm- Enjoy NOLA 

New Orleans Tours 
Bus Transportation to and from the French Quarter 

Sign up at registration desk 

Pick-up 1:  Hilton 6:00 pm  Drop Off: French Quarter 6:30 pm 

Pick-up 2:  Hilton   7:00 pm  Drop Off: French Quarter 7:30 pm 

------------------------------------------------------------------------------------------------------------ 

Return 1: French Quarter 8:00 pm Drop Off Hilton 8:30 pm 

Return 2: French Quarter 10:00 pm Drop Off Hilton 10:30 pm 

------------------------------------------------------------------------------------------------------------ 



Saturday 
December 4, 2021 



Saturday, December 4, 2021 
7:00 am-4:00 pm Registration (Hotel Lobby) 

Scientific Session 

Saturday Morning Presentation # 

Time Session VII: Biomaterials I 

Session Chair: Narayan Bhattarai, North Carolina A & T State University 

Co-Chair: Santosh Aryal, University of Texas Tech 

7:30 Keynote TARGETED POLYMERIC NANOMEDICINE FOR EFFECTIVE TREATMENT OF 

MEDULOBLASTOMA 

Ram I. Mahato 

Department of Pharmaceutical Sciences, University of Nebraska Medical Center, USA 

8:00 7-1 ENGINEERING CELL-BASED MAGNETIC RESONANCE IMAGING CONTRAST 

AGENTS 

Santosh Aryal 

Department of Pharmaceutical Sciences and Health Outcomes, The Ben and Maytee Fisch 

College of Pharmacy, The University of Texas at Tyler, Tyler, TX, USA 

8:15 7-2 METALLIC PARTICLE INCORPORATED COMPOSITE NANOFIBROUS 

SCAFFOLDS TO IMPROVE THE APPLICABILITY IN BIOMEDICAL APPLICATION 

Sheikh Saudi, Dekonti Devis, and Narayan Bhattarai 

Department of Chemical, Biological and Bioengineering, North Carolina A & T State University, 

Greensboro, NC, USA 

8:30 7-3 STEREOSELECTIVE SYNTHESIS OF BUILDING BLOCKS OF BIOACTIVE 

COMPOUNDS 

Prem B. Chanda, Angela Y. Thomas, Tommy L. Walls III, Brionna N. Nelson, Stafford W. 

Primeaux, and Maria X. Yáñez Diaz 

Department of Chemistry and Physics, Southeastern Louisiana University, Hammond, LA, USA 

8:45 7-4 PROGRESS ON BIORESORBABLE QUATERNARY MAGNESIUM ALLOYS 

Chiamaka Okafor and Norman Munroe 

Florida International University, Miami, FL, USA 

9:00 7-5 DIFFERENTIAL STIFFNESS OF ELECTROSPUN PLA SCAFFOLDS MODULATE 

CHONDROCYTE BEHAVIOR IN VITRO. 

Joseph Ayariga and Derrick Dean 

Biomedical Engineering, Alabama State University, AL, USA 

9:15 7-6 SINGLE MICELLE TEMPLATE FOR SYNTHESIS OF INORGANIC HOLLOW 

INORGANIC NANOSPHERES FOR DRUG DELIVERY 

Bishnu Prasad Bastakoti

Department of Chemistry, North Carolina A&T State University, Greensboro, NC USA 

9:30 7-7 A NOVEL POLYMERIC HYDROGEL MATERIAL PLATFORM FOR 3D PRINTED 

IMPLANTABLE ENERGY STORAGE DEVICES 

Baishali Kanjilal1, Vaishali Krishnadoss1, Subrata Saha2, Iman Noshadi1 

1 Department of Bioengineering, University of California, Riverside, 217 Materials Science and 

Engineering Building, University of California, Riverside, Riverside, CA, USA2 Department of 

Oral & Maxillofacial Surgery, School of Dentistry, University of Washington, Seattle, WA  

9:45-10:00 BREAK 



 
 

Saturday Morning Abstract #  

Time  Session VIII: Biomaterials II 

Session Chair: Mehdi Razavi, University of Central Florida 

Co-Chair: Amol Janorkar, University of Mississippi Medical Center 

10:00 8-1 NOVEL ULTRASOUND-MEDIATED GENE DELIVERY NANOSYSTEM FOR 

OSTEOPOROSIS TREATMENT 

Angela Shar1,2 *and Mehdi Razavi1,3 

1BiionixTM (Bionic Materials, Implants & Interfaces) Cluster, Department of Internal Medicine, 

College of Medicine, University of Central Florida, Orlando, Florida, USA, 2Burnett School of 

Biomedical Sciences, College of Medicine, University of Central Florida, Orlando, Florida, USA, 
3Department of Material Sciences and Engineering, University of Central Florida, Orlando, 

Florida 32816, USA 

10:15 8-2 OPTIMIZING STEM CELL SECRETOME FOR COMBINATION WITH INJECTABLE 

DECELLULARIZED SCAFFOLDS FOR NEURAL APPLICATIONS 

Nora Hlavac1, Deanna Bousalis1, Emily Pallack1, Yuan (Kevin) Li1, Christine E. Schmidt1 

1J. Crayton Pruitt Family Department of Biomedical Engineering, Gainesville, FL, USA 

10:30 8-3 DEVELOPMENT OF A MAGNETICALLY ALIGNED REGENERATIVE TISSUE 

ENGINEERED ELECTRONIC NERVE INTERFACE FOR PERIPHERAL NERVE 

APPLICATIONS 

Mary M. Kasper, Jorge A Mojica-Santiago, Benjamin Spearman, Ishita Singh, Cary A. Kullasha, 

Jack W. Judy, Carlos, M., Rinaldi Ramos, and Christine E. Schmidt 

10:45 8-4 SCREENING OF VARIABLES AFFECTING THE FIBER DIAMETER OF AN 

ELECTROSPUN PLGA/SEP/HAp COMPOSITE MEMBRANE  

Lohitha Kalluri1*, Jason A. Griggs1, Amol V. Janorkar1, Ravi Chandran2, Xiaoming Xu3, Yuanyuan 

Duan1  

1Department of Biomedical Materials Science, University of Mississippi Medical Center, 

Jackson, MS, USA, 2Department of Oral-Maxillofacial Surgery and Pathology, University of 

Mississippi Medical Center, Jackson, MS, USA, 3Department of Oral and Craniofacial Biology, 

Louisiana State University School of Dentistry, New Orleans, LA, USA  

11:00 8-5 EFFECTS OF BONE REMODELING AND PRELOADING METHOD ON IMPLANT 

FATIGUE LIMIT 

Megha Satpathy1, Yuanyuan Duan1, Logan Betts2, Matthew Priddy2, Jason A. Griggs1 

1Department of Biomedical Materials Science, University of Mississippi Medical Center, Jackson, 

MS, USA, 2Department of Mechanical Engineering, Mississippi State University, Starkville, MS, 

USA 

11:15-11:30  Visit Posters  

 
 



Lunch and Learn Plenary Speaker (11:30-12:30) 

At the Interface of Polymer Science and Biology: 

A Multidisciplinary Endeavor 

By 

Dr. Amol Janorkar 

Professor and Chair 

Biomedical Materials Science, School of Dentistry 

University of Mississippi Medical Center, Jackson, MS, USA 

Phone: (601) 984-6170 

Email: ajanorkar@umc.edu 

Amol V. Janorkar received his B.S. in chemical engineering from University of Mumbai Department of Chemical 

Technology (UDCT) in 2000 and his Ph.D. in chemical engineering from Clemson University in 2005. Subsequently, he 

did a two-year postdoctoral research fellowship at the Center for Engineering in Medicine with a joint appointment at the 

Harvard Medical School, Massachusetts General Hospital, and Shriners Hospital for Children. He joined the faculty of the 

Department of Biomedical Materials Science, School of Dentistry at the University of Mississippi Medical Center (UMMC) 

in August 2007 as an Assistant Professor. Dr. Janorkar was promoted to the rank of Associate Professor (with tenure) in 

July 2013 and then to the rank of Professor in July 2017. Beginning in July 2020, Dr. Janorkar was entrusted with the 

responsibility of being the Chairperson for the Department of Biomedical Materials Science.  

With his training and experience in the field of biomaterials and tissue engineering over the past 19 years, Dr. Janorkar leads 

a research group that focuses on cell-biomaterial interactions to direct cell morphology and ultimate cell function. The 

Janorkar Lab uses chemical and physical modification of biopolymer substrates to create three-dimensional in vitro tissue 

models that achieve enhanced survival and biological function versus conventional cultures for liver, adipose, and bone 

tissue engineering. His research has been funded by the National Science Foundation (NSF), the National Institutes of 

Health (NIDCR and NIBIB), and the United States Department of Agriculture (USDA). Dr. Janorkar has published over 60 

journal articles and 50 conference proceedings. Dr. Janorkar and his students have made over 100 conference presentations. 

Recognizing these research accomplishments, the University of Mississippi Medical Center has awarded Dr. Janorkar the 

Gold, Silver, and Bronze Medallions for Research Excellence. 

Dr. Janorkar serves as the Director of the summer research program that has trained over 200 dental and undergraduate 

students over past 14 years. Recognizing his contributions to dental research, he has been inducted into the Omicron Kappa 

Upsilon National Dental Honor Society, which rarely inducts non-dentist faculty members. Dr. Janorkar also served as the 

Director of the Ph.D. graduate program with focus on Biomedical Materials Science from 2016-2020. He continues to serve 

as the director and course faculty for several dental and graduate courses. Dr. Janorkar has mentored over 50 graduate, 

undergraduate, dental, and medical students and post-docs. His students have won 44 awards for outstanding research at 

local and national levels. Recognizing his teaching and mentoring, Dr. Janorkar was awarded the TEACH (Toward 

Educational Advancement in Care and Health) Prize, the highest award given to an educator by the University of Mississippi 

Medical Center. He has also been inducted into the Nelson Order of Teaching Excellence. 

Dr. Janorkar is a senior member of the American Institute of Chemical Engineers (AIChE) and an active member of the 

Society for Biomaterials (SFB). 

mailto:ajanorkar@umc.edu


     Scientific Session 

Saturday Afternoon Presentation # 

Time Session IX: Clinical Engineering 

Session C0-Chair: Min Huang, University of Mississippi Medical Center 

Co-Chair: Hwan Choi, University of Central Florida

12:30 9-1 IDENTIFICATION OF THE LARGEST SAFE INTRAOSSEOUS TUNNEL IN PELVIC 

FIXATION 

Benjamin Young, Drayton Daily, Jadye Kee, Kevin Perry, Brad Chauvin, Massimo Max Morandi, 

R. Shane Barton, and Giovanni F. Solitro

Louisiana State University Health Shreveport, School of Medicine, Department of Orthopaedic 

Surgery, Shreveport, LA, USA 

12:45 9-2 DESIGN AND RESULTS OF A RANDOMIZED CONTROLLED PHASE III CLINICAL 

TRIAL FOR MAXILLOFACIAL PROSTHETIC DEVICES 

Lawrence Gettleman1, Sudarat Kiat-amnuay2, and James D. Anderson3 

University of Louisville School of Dentistry, Louisville, Kentucky, USA1, University of Texas 

School of Dentistry, Houston, Texas, USA2, and Toronto Sunnybrook Cancer Centre, Toronto, 

Canada3 

1:00 9-3 THE EFFECT OF TAI CHI ON BALANCE IN WOMEN WITH OR AT RISK OF 

OSTEOPOROSIS: A SYSTEMATIC REVIEW 

Brown, K.M., Bass, M.R., Bruno, C.M., Outz, D.C., Barnes L.J., Benghuzzi H, Huang, M.  

Department of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS 

1:15 9-4 PERFORMANCE OF TAI CHI EXERCISE IMPROVES THE RISK OF FALLS IN 

PATIENTS FOLLOWING A STROKE: A SYSTEMATIC REVIEW 

Ariana Gardner, Jana McEwen, Adam Livingston, Felix Adah, Hamed Benghuzzi, Min Huang. 

Department of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

1:30-1:45 BREAK 



Saturday Afternoon Presentation # 

Time Session X: Device Development 

Session Chair: Hwan Choi, University of Central Florida  

Co-Chair: Alan Eberhardt, University of Alabama at Birmingham

1:45 10-1 DEVELOPMENT OF A NOVEL SELF-SANITIZING MASK PROTOTYPE TO 

COMBAT THE SPREAD OF INFECTIOUS DISEASE AND REDUCE UNNECESSARY 

WASTE 

Matthew Crawford1,2, Sepehr Ramezani2, Roghaie Jabbari, Hyong Jin Cho2, Brian Kim3, and 

Hwan Choi2 

1University of Central Florida, Department of Biomedical Sciences, Orlando, FL, USA, 
2University of Central Florida, Department of Mechanical and Aerospace Engineering, 

Orlando, FL, USA, 3University of Central Florida, Department of Electrical Engineering and 

Computer Science, Orlando, FL, USA 

2:00 10-2 DESIGN AND MANUFACTURING PROCESS OF CUSTOM PASSIVE 

ANKLE-FOOT-ORTHOSIS FOR ADULTS WITH STROKE USING 3D 

SCANNING AND PRINTING TECHNOLOGY  

Kyeong-Jun Seo, Ji-Eun Cho, Hogene Kim 

National Rehabilitation Research Institute, National Rehabilitation Center, Seoul, 

Republic of Korea 

2:15 10-3 INTEGRATED COMPUTATIONAL DESIGN AND INSTRUMENTAL 

CHARACTERIZATION FOR A VARIABLE STIFFNESS ANKLE-FOOT ORTHOSIS 

Alex Ambro1, Sepehr Ramezani2, Haochen Rong1, Joseph Dranetz2, Hwan Choi2*, and Chi Hou 

Lei1* 

1 Department of Aerospace and Mechanical Engineering, Saint Louis University, Saint Louis, 

MO, USA, and 2 Department of Mechanical and Aerospace Engineering, University of Central 

Florida, Orlando, FL, USA 

2:30 10-4 THE DESIGN OF A MODULAR IMPLANT FOR USE IN TIBIAL 

OSTEOTOMY TO CORRECT VARUS MALALIGNMENT IN THE 

MORBIDLY OBESE   

Chandler S. Harris, Derek M. Spillane, Maeve C. Junker, Ana E. Figel, Sarah R. 

Kinney,  Madeline G. Tallman, Ronald C. Anderson, Uwe R. Pontius   

Tulane University, Department of Biomedical Engineering, New Orleans, LA, USA  

2:45 10-5 BRAILLE TECH: ELECTROMECHANICAL DEVICE FOR INCEPTIVE 

BRAILLE LEARNING 

Alina Santander Vinkurova, Tatiana Jaimes, August Rodriguez, Mohammed Benalla 

Engineering Department, Vaughn College, Flushing, NY, USA 

3:00 10-6 NON-INVASIVE GLUCOSE MONITORING SYSTEM WITH SERVER 

LINK 

Mariah Villalon, Isa Al-Maktoum, Rebeca Snyder, Mohammed Benalla 

Engineering Department, Vaughn College, Flushing, NY, USA 

3:15 10-7 ASSISTIVE PARTIAL LIMB EXOSKELETON (APLE) 

Aaron G. Arana, Shouling He, Hossein Rahemi, Mohammed Benalla 

Engineering Department, Vaughn College, Flushing, NY, USA 

3:30-3:45 BREAK 



  Scientific Session 
Saturday Afternoon Presentation # 

Time Session XI: Rehabilitation 

Session Chair: Felix Adah, University of Mississippi Medical Center 

Co-Chair: David Gordy, University of Mississippi Medical Center 

3:45 11-1 BIOSURGICAL DEBRIDEMENT IN MANAGEMENT OF NON-HEALING WOUNDS: A 

SYSTEMATIC REVIEW 

Lisa Barnes, Meredith Thomas, Julie Donald 

Depart of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

4:00 11-2 THE EFFECTS OF AQUATIC REHABILITATION ON POSTURAL BALANCE IN 

INDIVIDUALS POST-STROKE: A SYSTEMATIC REVIEW 

Rachel M. Windham, Jacob M. Schipper, Geoffrey L. Pratt, Joseph C. Collins, Kim Curbow Wilcox 

University of Mississippi Medical Center, School of Health Related Professions, Department of 

Physical Therapy, Jackson, Mississippi, USA 

4:15 11-3 MANUAL THERAPY COMPARED TO OTHER THERAPY TREATMENTS IN THE 

OVERHEAD ATHLETE:  

A SYSTEMATIC REVIEW 

Mendrop, Ashlyn A., Turbville, Bailey D., Wood, Bailey M., McGlawn, Ryan 

Physical Therapy Department, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

4:30 11-4 COMPARISON OF FUNCTIONAL TRAINING VS TRADITIONAL TRAINING ON 

ADL’S IN THE OLDER ADULT: A SYSTEMATIC REVIEW 

Boydstun, K.M., Ware, M.A., Daughdrill, J.D., Joel, J.J., Colson, S.T. 

Depart. of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

4:45 11-5 THE EFFECTS OF WEIGHT-BEARING ACTIVITIES ON BONE MASS 

DENSITY IN CHILDREN AND YOUNG ADULTS WITH DOWN SYNDROME: 

A SYSTEMATIC REVIEW 
Cain, JT;  Rylander, AT; Bradford, AW;  Lin, S.  

Depart. of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

5:00 11-6 DIFFERENCES IN BONE MINERAL DENSITY POST-MENOPAUSAL WOMEN AFTER 

PARTICIPATING IN AN AQUATIC THERAPY EXERCISE PROGRAM VS 

ALTERNATIVE INTERVENTIONS: A SYSTEMATIC REVIEW 

Kimberly Willis and Ryan McGlawan 

Depart. of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

5:15 11-7 THE EFFECT OF SPINAL MANIPULATION AND /OR DRY 

NEEDLING/ACUPUNCTURE ON NON-SPECIFIC LOW BACK PAIN: SYSTEMATIC 

REVIEW 

Felix Adah, Audrey Montalvo, Kaityln Harthcock, Anna Myers, Meagan Pry, and Min Huang 

Depart. of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USATHE EFFECTS OF WEIGHT-BEARING ACTIVITIES 

5:30 11-8 EFFECTS OF BREATHING EXERCISES ON QUALITY OF LIFE IN ASTHMA 

PATIENTS: A SYSTEMATIC REVIEW 

Shelly Dowell, Isabella Vining, Brandi Berry, Chandler Young, Melanie Lauderdale, and Michael 

Brown 

Depart. of Physical Therapy, School of Health Related Professions, University of Mississippi 

Medical Center, Jackson, MS, USA 

5:45 11-9 PPARƔ RECEPTOR AGONIST PROTECTS AGAINST LIPOPOLYSACCHARIDE-

INDUCED BRAIN INJURY IN NEONATAL RATS 

Han-Chi Wei1, Lu-Tai Tien1, Lir-Wan Fan2 

1School of Medicine, Fu Jen Catholic University, Xinzhuang Dist., New Taipei City, Taiwan, 
2Department of Pediatrics, Division of Newborn Medicine, University of Mississippi Medical 

Center, Jackson, MS, USA 

5:00-6:00 BREAK and Visit the Posters 



   Posters 5:00-6:00 pm

Poster Session:  
Session Chair: Ham Benghuzzi, Global Training Institute 

Co-Chair: Judy Gordy, University of Mississippi Medical Center

P# 

PREPERATION AND CHARACTERIZATION OF ZINC INCORPORATED POLYCAPROLACTONE NANOFIBERS 

Dekonti Davies, Sheikh Saudi, Narayan Bhattarai  

Department of Chemical, Biological, and Bioengineering, North Carolina A & T State University Greensboro, NC, USA 

1 

A NOVEL HYDROGEL-BRONCHIAL EPITHELIAL CELL SPHEROIDS FOR TOXICOLOGICAL EVALUATION  

Sara D. Tatum1, 2, Sheikh Saudi1 and Narayan Bhattarai1. 

1Department of Chemical, Biological and Bioengineering, North Carolina A&T State University, Greensboro, NC, USA, 2Applied 

Science and Technology, North Carolina A&T State University, Greensboro, NC, USA 

2 

PREPARATION AND MECHANICAL CHARACTERIZATION OF HYDROGEL MICROCAPSULES USING HYBRID 

NANOFIBERS OF POLYCAPROLACTONE AND GELATIN 

Felix Tettey, Sheikh Saudi, Thakur Sapkota, Narayan Bhattarai

Department of Chemical, Biological, and Bioengineering, North Carolina A & T State University, Greensboro, NC, USA. 

3 

COVID-19 STRESSORS AMONG COLLEGE STUDENTS 

LaShonda Brumfield 

Dillard University, New Orleans, LA, USA 

4 

GRAPH DEEP LEARNING-BASED ATTENTION-DEFICIT/HYPERACTIVITY DISORDER CLASSIFICATION FOR BRAIN 

NETWORK  

Yibin Wang, Harun Pirim, and Haifeng Wang  

Department of Industrial and Systems Engineering, Mississippi State University, Mississippi State, MS  USA

5 

THYMOQUINONE AS A POTENTIAL PREVENTIVE THERAPEUTIC AGENT TO REDUCE PREVENT OXIDATION OF AMYLOID 

BETA AND TAU IN HUMAN NEUROBLASTOMA CELLS  

Kim Kennedy1, Lir-Wan Fan1, Lu-Tai Tien2, Ham Benghuzzi3, and Michelle Tucci1 

1University of Mississippi Medical Center, Jackson, MS 39216, USA, 2School of Medicine, Fu Jen Catholic University, Xinzhuang Dist., New Taipei 

City 24205, Taiwan, 3Global Training Institute, Flowood, MS, USA 

6 

CYTOMOPHOLOGICAL EVALUATION OF THE TISSUE IMPLANT RESPONSE SURROUNDING SUBCUTANEOUS UHMWPE 

IMPLANTS TREATED WITH AMINO ACID COATING 

Kenneth Butler, Jr., Michelle Tucci, Gary Lamar Hamil, Ham Benghuzzi 

University of Mississippi Medical Center, Jackson, MS, USA and Global Training Institute, Flowood, MS, USA 

7 
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Sunday, December 5, 2021 

7:00 am-1:00 pm Registration (Hotel Lobby) 

Scientific Session 
Sunday Morning Presentation # 

Time Session XII: Biomechanics 

Session Chair: Subrata Saha, University of Washington  

Co-Chair: Anthony McGoron,  Florida International University

7:30 12-1 FINITE ELEMENT ANALYSIS OF A PATIENT-SPECIFIC UNILATERAL TMJ IMPLANT 

WITH MICROSTRAIN ANALYSIS OF VARIOUS SURGICAL SCREW CONFIGURATIONS. 

Anik Banerjee1, Amit Roy Chowdhury1, Subrata Saha2 
1Department of Aerospace Engineering and Applied Mechanics, Indian Institute of Engineering Science 

and Technology, Shibpur, India, 2Department of Restorative Dentistry and Department of Oral and 

Maxillofacial Surgery, School of Dentistry, University of Washington, Seattle, WA, USA 

7:45 12-2 BIOMECHANICAL EFFECT OF SURGICAL SITE AND PRE-TENSION FORCES ON 

IMPLANTED GRAFT DURING OUTSIDE-IN ACL RECONSTRUCTION SURGERY 

Byeong Chan Cho, Tae Soo Bae 

Department of Biomedical Engineering, Jungwon University, Goesan, Korea 

8:00 12-3 BIOMECHANICAL EFFECTS OF DISC DEGENERATION DISEASE IN THE MIDDLE 

CERVICAL SPINE: A FINITE ELEMENT ANALYSIS 

Pechimuthu Susai Manickam1(a) , Sandipan Roy1,  and Subrata Saha2 

1,Department of Mechanical Engineering, SRM Institute of Science and Technology, Potheri, 

Kattankulathur 603203, Chengalpattu District, Tamilnadu, India., 2, School of Dentistry, University of 

Washington, Seattle, WA, USA 

8:15 12-4 BIOMECHANICAL EVALUATION OF GLENOID AUGMENTATION CONSTRUCTS 

Susan O. Floyd1, Kyle D. Paul2,; John N. Manfredi2, John D. Easton1, Amit M. Momaya2, Eugene W. 

Brabston2, Brent A. Ponce3, Alan W. Eberhardt1 

1Department of Biomedical Engineering, University of Alabama at Birmingham; Birmingham, AL, USA, 
2Department of Orthopaedic Surgery, University of Alabama at Birmingham; Birmingham, AL, USA, 3 

Hughston Clinic, Columbus, GA, USA 

8:30 12-5 MECHANISM OF THE FINGER EXTENSOR HOOD FOLLOWING CENTRAL SLIP INJURY 

Tyler Shipley, Tyler Houston, Karl Bilderback, Jennifer Walt, Michael Clark, R. Shane Barton, and 

Giovanni F. Solitro 

Louisiana State University, Health Science Center, New Orleans, LA, USA 

8:45 12-6 DESIGN, CONSTRUCTION, AND PILOT TESTING OF A DIFFERENTIAL RESISTANCE 

ELLIPTICAL EXERCISE DEVICE TO REDUCE LEG STRENGTH ASYMMETRY POST-

STROKE 

John D. Easton1, Christopher P. Hurt2 David A. Brown3, Alan W. Eberhardt1 

1Department of Biomedical Engineering, University of Alabama at Birmingham, Birmingham, AL, USA
2Department of Physical Therapy, University of Alabama at Birmingham, Birmingham, AL, USA, 3School 
of Health Related Professions, University of Texas Medical Branch, Galveston, TX, USA 

9:00 12-7 MECHANICAL CHARACTERIZATION OF MENISCAL TISSUE IN COMPRESSION AND IN 

SHEAR 

Andy Morejon1, Thomas Best1, Alicia Jackson1, Francesco Travascio1,2 
1University of Miami, Coral Gables, FL, USA and 2Max Biedermann Institute for Biomechanics, Miami 

Beach, FL, USA 

9:15 12-8 DEVELOPMENT OF A GAIT BASED BIOMETRICS ALGORITHM FOR IDENTIFICATION  

Katelyn M. Williams,1,3 Matthew B. A. McCullough2,3,  

1Department of Industrial and Systems Engineering, North Carolina A&T State University, Greensboro, 

NC, USA, 2Department of Chemical, Biological, and Bioengineering, North Carolina A&T State 

University, Greensboro, NC, USA, 3The Center for Cyber Human Analytics Research for the Internet of 

Things  

9:30-9:45 BREAK 



11:15-12:00 Keynote Speaker: Shawana Tabassum 

 General Assembly 

Student Award Presentations 

Sunday Morning Presentation # 

Time Session XIII: Machine Learning 
Session Chair: Ken Butler, University of Mississippi Medical Center 

Co-Chair: LaShonda Brumfield, Dillard University

9:45 13-1 REHABILITATIVE ENGINEERING VIA SERIOUS GAMES TO IMPROVE PEDIATRIC 

PROSTHETIC USAGE 

Peter Smith, Matt Dombrowski, Shea McLinden, Dominique Courbin, John Sparkman, and Albert 

Manero 

Limbitless Solutions, University of Central Florida, Orlando, Florida, USA 

10:00 13-2 AI AND DATA SCIENCE/ANALYTICS POWERED NOVEL DIGITAL HEALTH PLATFORM 

FOR ANDROLOGY 

Raj Ray 1, Zack Agar 1, Pratik Dutta 2, G.Thomas 1, Trisha Sarkar 1, Ritwik Ghosh 1, Debarshi Roy 3 

1 SystemOnSilicon Corporation, Pflugerville, TX, USA, 2 StonyBrook University, Stony Brook, NY, USA, 
3 Department of Biology, Alcorn State University, Lorman, MS, USA 

10:15 13-3 COMPUTATIONAL MODEL OF THE MENISCUS TISSUE: A PARAMETRIC ANALYSIS OF 

THE ENERGY DISSIPATION  

Massimiliano De Rosa1, Alicia R. Jackson1, Francesco Travascio1,2  

1University of Miami, Coral Gables, FL, USA and 2Max Biedermann Medical Center, Miami Beach, FL, 

USA 

10:30 134 MACHINE LEARNING TECHNIQUES FOR NON-INVASIVE, REAL-TIME MONITORING 

OF NOCTURNAL BLOOD PRESSURE TRENDS 

Shreya Tamma1, Philip Tan2, and Nanshu Lu1,2,3,4 

1Department of Biomedical Engineering, The University of Texas at Austin, Austin, TX, USA. 
2Department of Electrical and Computer Engineering, The University of Texas at Austin, Austin, TX, 

USA. 3Texas Materials Institute, The University of Texas at Austin, Austin, TX, USA. 4Department of 

Aerospace Engineering and Engineering Mechanics, The University of Texas at Austin, Austin, TX, USA. 

10:45 13--5 APPLICATION OF A HYPER-ELASTIC CONSTITUTIVE MODEL TO AN ELASTOMER 

FOR ANALYTICAL ANALYSIS 

Shunafrica C. White, Matthew B.A. McCullough, and Paul Akangah, 

North Carolina A&T State University, Greensboro, NC, USA 

11:00 13-6 GRAPH THEORETICAL ANALYSIS OF STRUCTURAL BRAIN NETWORKS TO 

RECOGNIZE SUBJECTS WITH ADHD 

Fatine Elakramine, Safae El Amrani, Harun Pirim,  Raed Jaradat  

Mississippi State University, Mississippi State, MS, USA 

11:15 End 



ABSTRACTS
Session I: Biochemistry/Nanoparticles 

3D CELL CULTURE MODELING OF THE MIDGUT 

EPITHELIUM OF AN AGRICULTURAL PEST TO AID CROP 

MANAGEMENT 

Eleana Manousiouthakis1, Ruchir Mishra2, Christine Schmidt1, 

Bryony C. Bonning2, David Stanley3, Cynthia Goodman3 

1J. Crayton Pruitt Family Department of Biomedical Engineering, UF, 

Gainesville, Florida, USA, 2 Entomology and Nematology, and 

Biomedical Engineering, UF, Gainesville, Florida, USA, 3USDA, 

ARS, BCIRL, Columbia, Missouri, USA 

The fall armyworm, Spodoptera frugiperda (Sf), is a pest of 

agricultural importance that can devastate crops during larval stages. 

3D cell cultures that mimic the insect midgut environment would 

provide tools for the assessment of the toxicity of insect control 

bioactives, and for examination of physiological processes such as 

mechanisms of resistance to current pest management agents. In this 

study we investigate the potential for 3D cell culture by developing 

extracellular matrix (ECM)-based hydrogels mechanically and 

compositionally matched to the Sf midgut microenvironment. Samples 

of Sf at fourth to sixth instar (L4, L5, and L6) were dissected and 

indentation was performed to determine the steady state modulus of 

endogenous tissue. L4 - L6 mimics were developed using triple‐
component glycidyl methacrylate hyaluronic acid (GMHA), laminin, 

and collagen. Data from the transcriptome for Sf was used to 

approximate the relative ratios for collagen:laminin. Formulations of 

hydrogels were tested on both primary isolations of Sf midgut cells and 

Sf midgut-derived cell lines for cell attachment and viability. These 

platforms are mechanically similar to the endogenous tissue and allow 

for cell attachment of both primary and cell line midgut cells. The 

development of this biomaterial lays the foundation for future testing 

systems such as insect epithelia-on-a-chip. 

LOW TEMPERATURE PLASMA PROCESSING FOR 

FABRICATING METAL NANOPARTICLES COATED 

ANTIMICROBIAL SURFACES FOR POTENTIAL 

BIOMEDICAL APPLICATIONS 

Vineeth M Vijayana,b, Yogesh K Vohrab, Vinoy Thomas*a,b 

Department of Material Science and Engineering, Centre for 

Nanoscale Materials and Biointegrationb, University of Alabama at 

Birmingham, USA 

Plasma surface modification is a facile surface modification technique 

that has been employed for decades for modifying the surface 

properties of biomaterials. The nondestructive and in-situ sterilization 

capabilities of this technique make it an attractive candidate for 

modifying the surface properties of biomaterials without 

compromising bulk properties. Currently, antimicrobial metallic 

nanoparticles-based surface coating is prepared by reducing the 

metallic salt using reducing agent through wet chemistry process. This 

process is time consuming and multistep. Hence a greener and efficient 

method of fabricating antimicrobial metallic nanoparticles coated 

surfaces will be much appreciated in the current state of biomedical 

research. In the present work, we report a simple green plasma-based 

method of producing copper and silver nanoparticles coated polymer 

surfaces by reducing the metallic salts (Ag+1, Cu2+) with low 

temperature hydrogen plasma treatment. This reduction process was 

found to be efficient in producing metallic nanostructures on the 

surface of hydrophilic cellulose paper surface. The morphology and 

distribution of the metallic nanostructures formed on cellulose paper 

surface can be controlled by varying the timing of hydrogen plasma 

exposure. Such facile method of producing metallic coatings such as 

Ag, and Cu may be extended to tissue engineered scaffolds which may 

have potential application in biomedical research. 

PROTECTIVE EFFECT OF TWO FORMULATIONS OF 

CERIUM OXIDE NANOPARTICLES AGAINST 

IRRADIATION-INDUCED CELLULAR DAMAGE WHILE 

AUGMENTING OSTEOGENESIS  

Fei Wei1,2, Craig J Neal3, Tamil S Sakthivel3, Sudipta Seal1,2,3, Melanie 

J Coathup1,2. 

1Biionix Cluster, University of Central Florida, Orlando, FL,USA, 
2College of Medicine, University of Central Florida, Orlando, FL, 

USA, 3Advanced Materials Processing and Analysis Centre, 

Nanoscience Technology Center (NSTC), University of Central 

Florida, Orlando, FL, USA 

Background. Currently, radiation-therapy induced bone loss is a 

significant cause of pain and morbidity where no effective therapeutic 

strategy exists. Direct damage to bone cells due to radiation, increased 

oxidative stress, and the bystander effect caused by immune cells all 

contribute to radiation-induced bone loss. Although previous studies 

confirm the radioprotective effect of cerium oxide nanoparticles 

(CeONPs), none considered the influence of Ce3+/Ce4+ concentration 

ratios, and the subsequent impact on its radioprotective activity. 

Methods. Two formulations of CeONPs with lower (CeONPs60+/40+) 

and higher (CeONPs80+/20+) Ce3+/Ce4+ ratios were synthesized and 

their protective effect on human bone marrow-derived mesenchymal 

stromal cells (hBMSCs) and macrophages against irradiation-induced 

damage were investigated. Cellular proliferation and morphology, 

oxidative stress, senescence, DNA damage, bone matrix deposition, 

and inflammation and osteoclastogenesis response were investigated. 

Results. Results showed that supplementation of both 

CeONPs60+/40+ and CeONPs80+/20+ at 1 μg/mL and 10 µg/ μg/mL 

reduced cell senescence, DNA damage, and significantly augmented 

osteogenesis and bone matrix deposition, while CeONPs with an 

increased Ce3+ state demonstrated a significantly pronounced effect. 

In addition, CeONPs reduced the bystander effect in macrophages by 

mitigating inflammation- and osteoclastogenesis-related marker 

expression. However, the protective effect of CeONPs on hBMSCs 

and macrophage proliferation is limited. Significance. The use of 

CeONPs, especially CeONPs with an increased level of Ce3+ may 

serve as a novel multifunctional therapeutic strategy for irradiation-

induced bone loss. 

INFLUENCE OF THE PHYTOCHEMICALS IN 

WATERCRESS JUICE AND METHANOLIC EXTRACT 

AGAINST OVARIAN CANCER 

1K. Travis*, 2 B.C. Jenkins, 3 Laken Simington, 3 B. Sengupta, 2 D. Roy 

1 Center for Biotechnology, Department of Agriculture, Alcorn State 

University, Lorman, MS, USA, 2 Department of Biological Sciences, 

Alcorn State University, Lorman, MS, USA, 3 Department of Chemistry 

and Biochemistry, Stephen F. Austin State University, Nacogdoches, 

TX, USA 

Biochemical analyses by various investigators have shown the 

presence of a   plethora of phytochemicals in watercress vegetables. 

Most importantly kaempferol (kaemp, also known as kaempferol-3 or 

kaempferide (Kaemp) is a natural flavanol) has been found to be in 



abundance in watercress. Kaemp has polyphenolic antioxidant 

properties which promote its anti-cancer effects. Difficulty in early 

diagnosis makes Ovarian cancer (OVCA) the most lethal 

gynecological cancer. OVCA remains undetected in early stages, until 

it has spread to the belly or pelvis. OVCA patients often develop drug 

resistance and almost 70% of the patients have a risk of tumor 

recurrence as well. Therefore, identification and validation of newer 

therapeutics are critical for the treatment of OVCA. The purpose of our 

experimentation is to observe the differential cellular activity (growth 

analysis, metabolic activity, autophagy) in the presence of Kaemp and 

watercress juice (wc) and methanolic extract (wcM). We used Hey A8 

and Hey MDR, two isogenic ovarian cancer cell lines, to study the 

effects of Kaemp, wc and wcM in ovarian cancer. Additionally, we 

utilized mouse embryonic fibroblast (MEF) cells as a non-cancerous 

normal cell line.  Cancer cells are equipped with altered metabolic 

activities including enhanced glucose uptake and lipogenesis. Our 

preliminary study shows inhibition of cellular growth upon Kaemp 

treatment and it also stunts the clonogenic growth of cancer cells. 

However, Kaemp treatment promoted the growth of non-cancerous 

MEF cells which indicates the selective nature of its toxicity. On the 

contrary, wc and wcM showed significant differences in anticancer 

activities including promoting oxidative stress, altering metabolic 

pathways and triggering autophagy compared to kaemp alone. Further 

studies are underway. 

NUMERICAL ANALYSIS OF LASER INTERSTITIAL 

THERMOTHERAPY OF GLIOBLASTOMA  

Abhijit Paula, Anup Paula, Kunal Mitrab  

aMechanical Engineering Department, National Institute of 

Technology, AP, India  and bBiomedical Engineering, Florida Institute 

of Technology, Melbourne, Florida, USA  

Glioblastoma is the most aggressive type of brain cancer commonly 

found in adults. Laser interstitial thermal therapy (LITT) is potentially 

a new cytoreductive technique to ablate tumor cells through targeted 

heating of tissues. In this technique, an MRI-guided laser probe is 

inserted into the targeted zone to expose lower doses of laser. Despite 

many advantages in LITT, preclinical assessment of optimal protocol 

parameters to perform precise tumor ablation is still a challenge. The 

aim of present study is to propose a therapeutic model that could 

accurately predict the necrotic damage conditions to guide selection of 

operational parameters. In present bioheat model, tissue phase lagging 

parameters (τq, τT) along with the branched arteries and veins are 

incorporated to account the inhomogeneous responses of biological 

tissues. The radiative transport equation is coupled with the Pennes or 

dual phase lag (DPL) bioheat model to solve for laser based thermal 

effects in tissue. Arrhenius mechanism is applied to quantify the extent 

of thermal damage. A reduced therapeutic temperature and damage 

predictions has been observed in case of DPL model compared to 

Pennes bio-heat model. This can be attributed in terms of late response 

to external laser heating due to the microstructural interactions and the 

thermal inertia effects of biological tissues. By considering a 

heterogeneous tissue layer, the bioheat transport model for brain tumor 

ablation which incorporates phase lagging parameters and large blood 

vessels results in significant difference in temperature distribution and 

damage predictions compared to the conventional Pennes model. 

A REPEATED MEASURES ANALYSIS OF PANC-1 CELL 

MORPHOLOGICAL CHARACTERISTICS WITHIN GROUPS 

WHEN EXPOSED TO INCREASING GLUCOSE 

CONCENTRATIONS 

Gary Lamar Hamil1, Michelle Tucci1, Ham Benghuzzi2, Zelma Cason1, 

Kenneth Butler, Jr.1,  

1University of Mississippi Medical Center, Jackson, MS, USA and 
2Global Training Institute, Flowood, MS, USA  

Previous studies in our laboratory provided evidence that PANC-1 

cells can be manipulated into insulin-producing cells by altering the 

culture medium with increasing amounts of glucose. There is a paucity 

in the literature regarding cytomorphologic characteristics of PANC-1 

cells under normal culture conditions and when challenged with 

increased amounts of glucose. This experiment aimed to evaluate the 

nuclear and cytoplasmic characteristics within groups of PANC-1 cells 

at 24-, 48-, and 72-hours. Initially, cells were grown in flasks with a 

control medium and then split into four separate groups containing 

control media or media containing an extra 1%, 2.5%, or 5% extra 

glucose. Cells from the three cultures were plated (1 x 105 cells/well) 

and treated with control, 1%, 2.5%, or 5% glucose for 24, 48, and 72 

hours. Cells and supernatants were harvested, and the cytomorphologic 

characteristics were compared across all three phases. Nominal data 

were analyzed using non-parametric statistics calculating mean ranks 

to compare changes within all four groups using the Kruskal-Wallace 

H statistic. There were statistically significant differences in 

morphological characteristics within groups at 24-, 48-, and 72-hours 

(p<0.05). 

Session II:  Biochemistry/Tissue Engineering  

Galleria mellonella AS A BIOMEDICAL MODEL ORGANISM 

Courtney D. Thompson, Larry S. McDaniel, and Lance E. Keller 

University of Mississippi Medical Center, Jackson, MS, USA 

Genetic analysis of invertebrates has demonstrated that insects have 

numerous genes homologous to human genes. Thus, various insects 

have been used in biomedical research. Galleria mellonella (greater 

wax moth) has several characteristics that make its larva suitable as an 

experimental model. Wax moth larvae are inexpensive, less labor 

intensive, have innate immune responses, and are more ethically 

acceptable than experimentation on vertebrate species. In our studies, 

we have used G. mellonella larvae to assess the virulence of 

nonencapsulated Streptococcus pneumoniae (NESp). Groups of 10 

larvae were injected with up to 5x108 CFU/mL of NESp. Larval death 

was assessed by monitoring the degree of melanization and movement 

of the larvae. Mutations in NESp genes encoding LytA and MgtC 

resulted in increased larval survival compared to wild-type bacteria. 

This provides a better understanding of NESp virulence mechanisms. 

We confirmed the utility of G. mellonella larva in biomedical studies. 

The wax moth model could be useful in assessing the toxicity of 

biomedical compounds and be easily adapted to various tests. While 

the wax moth cannot replace vertebrate animal models, this model is 

much less expensive and can provide statistical validation. 

REGULATION OF ADIPOGENESIS BY 

PHOTOBIOMODULATION 

Andrew McColloch, Hanli Liu, and Michael Cho 

Department of Bioengineering, University of Texas, Arlington, TX, 

USA 

Tissue-derived stem cells are of great interest in regenerative medicine 

due to their capability to self-renew and differentiate to multiple 

lineages. Typically, differentiation to specific cell types has relied on 

the use of growth factors and other reagents to provide an environment 

conducive to the intended differentiation. However, recent studies 

suggest that non-invasive and non-thermal light exposure can serve as 

a biophysical factor that can modulate stem cell differentiation. 

Referred to as photobiomodulation (PBM), it describes the influence 

of light interaction with physiological systems and has been shown to 

mitigate pain, reduce inflammation, and promote wound healing. We 

also demonstrated that laser light in the near infrared spectrum (NIR, 

780 – 2500 nm) can regulate adipogenic differentiation. In the 

photostimulated adipose-derived stem cells, reactive oxygen species 

(ROS) levels were decreased over time in comparison to the non-

treated control cells and significantly reduced the extent of 

adipogenesis. A reduction in ROS was correlated with a diminished 



lipid accumulation, suppression of adipose-specific genetic markers 

and delayed the chemically intended adipogenesis. To extend the 

utility of PBM in adipogenesis, we explored the potential mechanisms 

that are coupled to photostimulation and could hinder formation of the 

enlarged hypertrophic adipocytes. Interestingly, clinical trials of PBM 

on obese participants have shown significant weight loss, suggesting 

PBM may interfere with lipid accumulation and regulate adipocyte 

maturation. Studies are underway to develop tissue models and apply 

PBM to examine conformational and functional restoration of 

hypertrophic adipocytes. 

ORGAN REPAIR THROUGH TISSUE ENGINEERING AND 

REGENERATION 

D. Olga McDaniel 

University of Mississippi Medical Center, Jackson, MS, USA 

Tissue repair in response to penetrating trauma/injury and damage 

occurs as an overlapping- sequence of common biologic events.  This 

includes a multiphasic immune response that promotes hemostasis, 

inflammation, re-epithelialization, activation of local biological 

molecules and fibrotic response. However, the concept of tissue 

engineering is an in situ novel approach to repair tissue damage using 

biomaterial, cells and signaling molecules.  Organ or tissue chip 

development following tissue engineering criteria has been proposed 

as the next-generation drug testing and therapeutic models.  In this 

review presentation, a general strategy for generating tissue chips was 

applied.  Human cell-derived organoids, and multi-tissue biological 

systems were used for disease modeling and the potential in the 

emerging area of personalized precision medicine. A wide variety of 

tissue types have been generated by organoids-on-a chip to study 

human physiology and human disease models (Lancaster et al. 2013). 

The 3D organoids from stem cells are frequently utilized in an array of 

tissue engineering because of their extensive proliferation potential 

and functional features.  Here different organoid models, the 

techniques of preparation and recent advances in their applications are 

discussed. Particularly, applications of tumor organoids with an 

emphasis on tumor modeling, drug screening, as it may allow more 

personalized and person-specific method of modeling genetic disease 

and immunotherapy. 

RADIOMICS IN PRECISION MEDICINE: PRINCIPLES AND 

CHALLENGES 

Edward Florez, Eng., M.Sc., Ph.D. 

Department of Radiology, University of Mississippi Medical Center, Jackson, 

Mississippi, USA 

MULTICELLULAR SYSTEMS FOR LUNG AND VESSEL 

REGENERATION 

Laura E Niklason MD, PhD.   

Founder and CEO, Humacyte Inc, Durham, NC, USA.  Adjunct 

Professor, Yale University, New Haven, CT, USA. 

Growth of complex, multicellular tissues the correct cell types with 

suitable replication potential, the correct biochemical environment to 

support cell differentiation, and the correct substrate and mechanical 

cues to optimize tissue maturation.  The culture of implantable and 

functional arteries requires a suitable cell source that can produce large 

amounts of collagenous extracellular matrix to support the mechanical 

stresses imposed by the arterial circulation.  Support of extracellular 

matrix production involves a clear set of biochemical cues, including 

specific vasculogenic growth factors, nutritive supplements to support 

collagen translation and crosslinking, and also physiological 

mechanical stretch that stimulates vascular cells to properly align 

within the tissue and thereby align their secreted matrix so that it is 

load bearing.  When these cues are delivered properly, we have shown 

the feasibility of culturing mechanically robust, implantable arteries 

from vascular smooth muscle cells derived from a range of species.   

In contrast, the culture of lung alveoli, or airsacs, involves the 

simultaneous co-culture of at least 4-5 different cell types, including 

epithelium, vascular endothelium, mesenchymal cells, and likely 

macrophages.  To engineer a functional airsac, it is necessary to 

provide the correct substrate and mechanical cues, while also 

understanding the cell-cell communication loops that govern 

homeostasis within the multicellular construct.  A combination of 

bioreactor engineering and single-cell RNA sequencing tools allows 

us to understand the signaling events important within native alveoli, 

and then attempt to replicate those cell-cell signals within engineered 

lungs. 

Session III: Education I 

TEACHING EDUCATORS SCIENCE TECHNIQUES (TEST): 

A NEW PARADIGM FOR ENHANCED BIOMEDICAL 

AWARENESS 

Babu P. Patlolla, Voletta P. Williams and Leroy Johnson 

Alcorn State University, Alcorn State, MS, USA 

This project was focused on making students aware of biomedical 

opportunities by offering training to K12 teachers in modern 

techniques used in biomedical field. The goals of the project were to: 

train teachers in modern techniques used in biology and chemistry; 

make them well aware of the computer applications in the biomedical 

field; stimulate their interest and increase the motivational levels of 

teachers and students in biomedical area; provide academic support 

designed to enhance the academic achievement of students. A four 

week workshops were conducted for three years in the summer for 

twenty or more teachers consisting of in-service teachers in grades' six 

through twelve in the surrounding school districts of Alcorn State 

University; Natchez/Adams, Brookhaven, Claiborne, Hazlehurst, 

Jefferson, Vicksburg, Warren Central, and Wilkinson Schools. Field 

trips to the NASA Stennis Space Center, Gulf Coast Research 

Laboratory, USDA ARS laboratories at Starkville and, Natural Science 

Museum have provided opportunities for the participants to observe 

different educational environments and learn biomedical techniques 

with hands on experience. The quality of this program enhanced 

teachers' ability to become trained in modern biology techniques, 

better prepare students and motivate them to pursue biomedical related 

research in their higher studies. 

EXPERIENCES OF COMMUNITY COLLEGE HEALTH 

SCIENCE NURSING GRADUATES THAT AFFECT CAREER 

PREPAREDNESS FOR MIDDLE-SKILLED HEALTHCARE 

OCCUPATIONS 

Joseph A. Cameron Jr, Division of Healthcare Professions, Tarrant 

County College, Fort Worth, TX, USA 

There is a global shortage of middle-skilled healthcare workers and the 

healthcare industry struggles to meet patients increasing demand for 

access to quality healthcare. The middle-skilled occupations in 

healthcare fields addressed in this study are those that need 

postsecondary education training. Because the level of competency of 

graduates of health science programs establishes the baseline of the 

quality and the number of potential employees of the healthcare 

workforce, it is critical that the leaders of health science programs 

understand if health workers feel underprepared or conflicted about 

their career preparation by the time they enter the workforce after 

graduation.  Leaders of Health Sciences and Nursing programs must 

use this knowledge to properly coordinate with advisory councils in 

the areas of enrollment strategies and career readiness. The purpose of 

this study was to explore the impressions of community college health 

science nursing graduates on their career preparation experiences for 

middle-skilled healthcare occupations in North Texas.  Graduates of 

community college Nursing health sciences programs in Nursing were 

interviewed to ascertain their impression of their career preparedness 

after working in their field for various periods of time.  The 

impressions of the Nursing graduates on their total career preparation 



varied based upon personal experiences, backgrounds and other 

factors, however, the general consensus was that workforce needs of 

employment varied according to changing conditions, eg. COVID 19, 

that did not correspond with career preparation and training. 

Consequently, these factors affected their overall potential for success 

in their chosen career. In conclusion, the need for understanding of 

community college student performance outcomes as sufficient 

indicators of career readiness is necessary and by interviewing former 

community college health sciences program students, policymakers 

and educational administrators can assess whether current and 

incoming students are provided with sufficient curriculum to support 

success in healthcare occupations. For example, program graduates 

currently employed in healthcare occupations, such as nursing homes, 

may provide information that affects the curriculum.  

 

TEACHING AND LEARNING DURING COVID-19 AT HBCU: 

A STUDENT SURVEY 

Maricica Pacurari 

Biology Department, College of Science, Engineering, and 

Technology, Jackson State University, Jackson, MS USA 

Introduction. The appearance of COVD-19 has impacted all aspects of 

education all over the world. Given the nature of the disease WHO and 

CDC institute measures to contain the spread of the disease which 

challenged how education including teaching and learning will 

proceed. A rapid change in instructional delivery from traditional (in 

person, on campus approach) to remote education had to begin during 

mid-semester of spring 2020. It is estimated that approximately 1.2 

billion students were affected worldwide and in the USA alone 

approximately 4200 colleges and universities serving about 26 million 

students had to make rapid changes in teaching and learning.  Online 

learning and remote teaching were embraced during COVID-19 

pandemic for academic continuity. While online learning has been in 

use prior to COVID-19 transitioning from traditional face to face 

teaching and learning presented unique approaches to both the teacher 

and the student. Both online learning and remote teaching require 

deliberate preparedness, however remote teaching during COVID-19 

presented challenges particularly on how to re-create educational 

environment with instructions and interactions regardless of time and 

space between the teacher and student and between the students. 

During COVID-19, remote teaching depended on technology where 

appropriate; otherwise in some situations teaching was facilitated 

through educational material being delivered directly to student’s 

home. 

Purpose. To better deliver remote teaching and facilitate student 

learning and provide a distant educational environmental, a survey was 

presented to the students within STEM discipline at Jackson State 

University. 

Methodology. The survey was presented to the students via Canvas 

educational platform. The main purpose of the survey was to identify 

whether the students prefer online learning or a virtual remote teaching 

and learning via Zoom videoconferencing.  

Results. When asked whether prefer online teaching and learning vs 

traditional face to face environment, 70% preferred online and only 

14% preferred traditional face to face context. When asked if hybrid 

context will be more suitable for them to learn, 59% declined hybrid 

context. Finally, when asked whether they prefer ZOOM meeting, 64% 

preferred to meet over ZOOM videoconferencing and 55% agreed to 

have ZOOM meeting on a particular day and time.  

Conclusion. The survey results indicate that COVID-19 impacted 

student preference for learning environment and instructor’s teaching 

tools.  

 

 

 

 

USING THE THEORY OF PLANNED BEHAVIOR TO 

PREDICT THE UPTAKE OF COVID-19 VACCINATION IN 

ADULTS: PROBING RACIAL, AGE, AND GENDER 

DIFFERENCES  

LaShonda Brumfield 

Dillard University, New Orleans, LA, USA 

Background: In ongoing efforts to flatten the infection curve, many 

countries have raced in developing a vaccine to mitigate socio-

economic recompense caused by major shut downs and to prevent 

further mortality and co-morbidities associated with the Covid-19 

disease. Given the early results from clinical trials, Covid-19 vaccines 

have shown to be efficacious in providing protection against the novel 

coronavirus. Consequently, these rapid developments of the vaccines 

instigated concerns about the safety and long-term health effects which 

may contribute to vaccine hesitancy. Little is known about Americans’ 

perceptions on getting immunized with the Covid-19 vaccine. To 

promote full population inoculation against Covid-19, it is important 

to understand factors that predict vaccination behavior. Thus, the 

purpose of this study is test the utility of the Theory of Planned 

Behavior (TPB) in predicting behavioral intention to engage in the 

uptake of the Covid-19 vaccination.  

Methods: We will conduct a convenience sampling of individuals 

residing in New Orleans, LA and metro surrounding areas to recruit 

200 participants (N=200). The participants will be asked to complete 

a self-administered questionnaire that investigates the theoretical 

constructs of the TPB. Data will be stratified by age, gender, and race. 

We will use descriptive analysis and structural equation modeling to 

analyze data.  

Results: The expected results could be used to inform the development 

of a TPB-based intervention (public health educational campaign 

regarding vaccine safety and efficacy) to increase inoculation efforts 

against Covid-19 among specific populations  

Learning Objectives  

At the end of the presentation, participants will be able to understand 

and communicate pyschosocial factors that impact vaccine hesitancy.  

At the end of the presentation, participants will be able to apply 

behavioral and social constructs in developing theoretical-based 

interventions with regards to increase knowledge of Covid-19 vaccine 

safety and efficacy.  

THE CRITICAL ROLE THAT COMMUNITY-BASED 

ORGANIZATIONS PLAY IN ADDRESSING VACCINE 

CONFIDENCE AND ACCESS IN UNIQUE COMMUNITIES 

Indya J. Lusk, Dr. Lashanda B. Brumfield 

Dillard University, New Orleans, LA USA 

Since the onset of the COVID-19 vaccine, epidemiologists and public 

health professionals have been calculating and working closely with 

government health agencies to push vaccinations in hopes that we will 

reach herd immunity as a nation. Beginning with the vaccine trials and 

now with emergency use authorization from the FDA, it can be said 

that we a nearing the end of this public health crisis. The Centers for 

Disease Control and Prevention (CDC) anticipates a steady decline of 

positive cases and hospitalizations if 70% of Americans are vaccinated 

by July. To achieve this feat, the CDC had to understand and recognize 

the importance of establishing vaccine confidence within every 

community in America. In the context that one size does not fit all, 

philanthropic organizations like the CDC Foundation have addressed 

vaccine hesitancy by providing credible information to various 

community-based organizations. The technical assistance and toolkits 

that the CDC Foundation and its stakeholders provide to CBOs will 

aid in building capacity to address pain points in COVID-19 vaccine 



hesitancy. Such CBOs include social service agencies, nonprofit 

organizations, and formal and informal community groups. Research 

from selected CBOs will show that the toolkits provided will in return 

produce lower vaccine hesitancy rates. 

 

Session IV:  Neuroscience Session I  

MESENCHYMAL STEM CELL DERIVED EXOSOMES 

ENCAPSULATED IN TEMPO CELLULOSE SHEET FOR 

NEUROREGENERATION AFTER SCIATIC NERVE INJURY 

IN RATS  

 Krishna D. Sharma1, Soma Shekar Dachavaram2, John P. More II3, 

Jamie A Hestekin3, Peter A Crooks2, Jennifer Y. Xie4 

 1Biological Sciences and Arkansas Biosciences Institute, Arkansas 

State University, Jonesboro, AR, USA, 2Department of Pharmaceutical 

Sciences, College of Pharmacy, University of Arkansas for Medical 

Sciences, Little Rock, AR, 3Department of Chemical Engineering, 

University of Arkansas, Fayetteville, AR, USA4Department of Basic 

Sciences, New York Institute of Technology College of Osteopathic 

Medicine at Arkansas State University, Jonesboro, AR, USA 

Exosomes possess therapeutic potential in various diseases including 

nerve injury. Exosomes are nanoscale vesicles released by all kinds of 

cells and contain a variety of RNAs and proteins to change the 

extracellular milieu and impact the functions of adjacent cells. We 

tested the effect of exosomes secreted by human bone marrow derived 

mesenchymal stem cells in neuroregeneration of sciatic nerve after 

crush injury. We used TEMPO cellulose film to constrain exosomes at 

the injury site. TEMPO cellulose is an oxidized form of micron 

cellulose with enhanced stability compared to unmodified cellulose. 

Adult female rats received left sciatic nerve crush for 30 s. TEMPO 

cellulose film and/or exosomes were grafted directly onto the injured 

nerve segment. Locomotion and tactile allodynia were assessed at 

various days post-injury. Animals in the film+exosome and film 

groups showed faster recovery of the ipsilateral hindlimb locomotion 

compared to the injury control group. The treatment of film+exosome 

also prevented the development of tactile allodynia induced by nerve 

crush. Immunohistochemical studies showed better regeneration of 

axons in the film+exosome-treated group as well. No observable side 

effect was noticed. These results suggest that the combination of 

TEMPO cellulose and exosomes could be advantageous to promote 

neuroregeneration.   

INTRANASAL INSULIN AND SEX-SPECIFIC EFFECTS ON 

LONG-TERM NEUROBEHAVIORAL & IMMUNO-

HISTOLOGICAL OUTCOMES IN JUVENILE RATS 

FOLLOWING NEONATAL HYPOXIC-ISCHEMIC BRAIN 

INJURY. 

Dankhara, Nilesh; Lee, Jonathan W.; Ojeda, Norma; Lu, Silu; Pang, 

Yi; Bhatt, Abhay; Fan, Lir-Wan 

Department of Pediatrics, Division of Newborn Medicine, University 

of Mississippi Medical Center, Jackson, MS, USA 

There are critical needs for additional hypoxic-ischemic (HI) 

encephalopathy (HIE) therapies to improve morbidities and 

mortalities. Our objective was to test whether intranasal insulin 

(InInsulin) provides long-term neuroprotection against neonatal HI-

induced brain injury evaluated in juvenile rats at postnatal days 21-25 

(P21-P25). At P10, Sprague-Dawley rat pups were randomly divided 

into four groups: Sham+Vehicle; Sham+Insulin; HI+Vehicle; and 

HI+Insulin; with an equal male/female ratio. Pups either had HI 

exposure followed by 90 min of hypoxia or sham surgery followed by 

room air exposure. Pups received either InInsulin (25 μg) or vehicle 

(2.5 μl) in each naris, followed by two more doses every 24 hours. 

Statistical analysis was performed via two-way ANOVA. Our 

representative results show that InInsulin protects both male and 

female pups against HI-induced abnormal sensorimotor disturbances 

measured by the beam walking and vibrissa forelimb placement tests 

(P20) and abnormal long-term memory as evaluated by the novel 

object recognition test (P23). Only male pups had abnormal short-term 

memory following HI during the Y maze test (P21) and memory phase 

of the passive avoidance test (P25). These findings were improved in 

HI+Insulin pups (p < 0.05, n = 8/sex/groups/all tests). InInsulin also 

protected against HI-induced reduction of hippocampal volume (p < 

0.05, n = 4/sex/groups) and improved immune-histological outcomes. 

HI-induced abnormal long-term neurobehavioral outcomes were 

worse in male pups; nevertheless, InInsulin improved all outcomes. 

Our findings strongly support InInuslin as a non-invasive therapy for 

HI brain injury in term neonates. 

CELECOXIB REDUCES NEONATAL 

LIPOPOLYSACCHARIDE-ENHANCED ADULT 

SUSCEPTIBILITY TO THE ROTENONE-INDUCED 

NIGROSTRIATAL DOPAMINERGIC DISORDER 

Jonathan W Lee1, Silu Lu1, Lu-Tai Tien2, Asuka M Kaizaki3, Sachiko 

Tanaka3, Satoshi Numazawa3, Ashton C Castle1, Yi Pang1, Norma B 

Ojeda1, James P Shaffery4, Michelle A Tucci5, Lir-Wan Fan1 

1Department of Pediatrics, Division of Newborn Medicine, University 

of Mississippi Medical Center, Jackson, MS, USA 

2School of Medicine, Fu Jen Catholic University, Xinzhuang Dist., 

New Taipei City, Taiwan, 3Department of Pharmacology, Toxicology 

& Therapeutics, Division of Toxicology, School of Pharmacy, Showa 

University, Shingawa-Ku, Tokyo, Japan, 4Department of Psychiatry 

and Human Behavior, Animal Behavior Core, University of 

Mississippi Medical Center, Jackson, MS, USA, 5Department of 

Anesthesiology, University of Mississippi Medical Center, Jackson, 

MS, USA 

Chronic neuroinflammation has been proposed to play an important 

role in the development of neurodegenerative disorders.  Our previous 

study showed that perinatal lipopolysaccharide (LPS) exposure 

induced a chronic neuroinflammation that could persist into adulthood.  

For example, chronic activation of cyclooxygenase-2 (COX-2)+ cells 

was found to be associated with increased vulnerability of dopamine 

neurons to rotenone, a commonly used pesticide.  Therefore, the 

objective of this study was to test whether celecoxib, a selective COX-

2 inhibitor, attenuates LPS-induced motor behavioral dysfunction and 

LPS-enhanced susceptibility to rotenone toxicity later in life.  

Intraperitoneal (i.p.) injection of LPS (2 mg/kg) or saline was 

administered to postnatal day 5 (P5) Sprague-Dawley male rats.  On 

P70, rats were challenged with rotenone through subcutaneous mini-

pump infusion (1.25 mg/kg per day for 14 days), and celecoxib (20 

mg/kg) or vehicle was administered (po) daily for 14 days.  Motor 

behavioral tests were carried out from P70 to P98 and brain injury was 

examined on P98.  Our results showed that neonatal administration of 

celecoxib provided protection against rotenone-induced 

neurobehavioral impairments including bradykinesia, akinesia, and 

rigidity in rats with neonatal exposure to LPS.  Celecoxib treatment 

also reduced microglial activation and ameliorated brain injury, as 

shown by mitigating loss of tyrosine hydroxylase positive neurons and 

decreases in mitochondrial complex I activity in the substantia nigra 

upon LPS+rotenone double hit challenge.   Our study suggests that 

celecoxib has protective effects against perinatal brain inflammation-

enhanced adult susceptibility to environmental toxin-induced 

neurodegenerative disorders by blocking cyclooxygenase-2 (COX-2) 

activation.   

 

 

 

 



NEONATAL SYSTEMIC EXPOSURE TO 

LIPOPOLYSACCHARIDE ENHANCES ADULT 

SUSCEPTIBILITY TO THE NEURODEGENERATIVE 

DISORDER INDUCED BY PARAQUAT. 

Lir-Wan Fan1, Silu Lu1,2, Jonathan W Lee1, Yi Pang1, Shuying Lin3, 

Norma B Ojeda1, Michelle A Tucci4, Lu-Tai Tien5 

1Department of Pediatrics, Division of Newborn Medicine, University 

of Mississippi Medical Center, Jackson, MS, USA, 2Department of 

Neurology, University of Mississippi Medical Center, Jackson, MS, 

USA, 3Department of Physical Therapy, University of Mississippi 

Medical Center, Jackson, MS, USA, 4Department of Anesthesiology, 

University of Mississippi Medical Center, Jackson, MS, USA, 5School 

of Medicine, Fu Jen Catholic University, Xinzhuang Dist., New Taipei 

City, Taiwan 

We have previously shown that neonatal intracerebral injection of 

lipopolysaccharide (LPS) increases the risk of rotenone (a commonly 

used pesticide)-induced dopaminergic damage in adult rats.  This study 

was designed to further test whether neonatal systemic LPS exposure 

also increases the vulnerability of adult dopaminergic neuron to 

paraquat, a widely used herbicide.  LPS (2 mg/kg) was administered 

intraperitoneally into postnatal day 5 (P5) rats.  On P70, rats were 

challenged with paraquat through subcutaneous mini-pump infusion at 

a dose of 0.3 mg/kg per day for 14 days.  This paraquat treatment 

regimen ordinarily does not produce toxic effects on behaviors in 

normal adult rats.  However, LPS pre-exposed rats developed 

Parkinson’s disease-like motor neurobehavioral impairments after 

paraguat treatment, including bradykinesia (prolongation of the 

movement time), akinesia (prolongation of the reaction time), and 

rigidity (increase in muscle tone or magnitude of stretch reflexes).  

Structural examination of the nigrostriatal pathway revealed that 

neonatal LPS exposure enhanced paraquat neurotoxicity to cause a 

significant loss of tyrosine hydroxylase immunoreactive neurons in the 

substantia nigra, and a decrease in retrogradely labeled nigrostriatal 

dopaminergic projecting neurons of rats.  Our results indicate that 

perinatal brain inflammation may cause the nigrostriatal system in the 

adult brain to become more vulnerable to damage by environmental 

toxins at an ordinarily non-toxic or sub-toxic dose, leading to the 

development of Parkinson’s disease-like motor dysfunction and 

pathological features. 

CHANGES IN CYTOMORPHOLOGY OF PANC-1 CELLS 

WITH INCREASING GLUCOSE CHALLENGE 

Gary Lamar Hamil1, Michelle Tucci1, Ham Benghuzzi2, Kimberly 

Kennedy1, Kenneth Butler, Jr.1,  

1University of Mississippi Medical Center, Jackson, MS, USA and 
2Global Training Institute, Flowood, MS, USA 

PANC-1 is a human pleiomorphic epithelioid carcinoma of the 

exocrine pancreas. Previous studies in our laboratory provided 

evidence that these cells can be manipulated into insulin-producing 

cells by altering the culture medium with increasing amounts of 

glucose. There is a paucity in the literature regarding cytomorphologic 

characteristics of PANC-1 cells under normal culture conditions and 

when challenged with increased amounts of glucose. The goal of this 

experiment was to evaluate the nuclear and cytoplasmic characteristics 

of PANC-1 cells. Initially, cells were grown in flasks with a control 

medium and then split into four separate groups containing control 

media or media containing an extra 1%, 2.5%, or 5% glucose. Cells 

from the three cultures were plated (1 x 105 cells/well) and treated with 

control, 1%, 2.5%, or 5% glucose for 24, 48, and 72 hours. Cells and 

supernatants were harvested, and cell number and cytomorphology 

were compared at all phases. Nominal data were analyzed using non-

parametric statistics calculating mean ranks to compare all four groups 

using the Kruskal- Wallace H statistic. While we saw statistically 

significant differences in most variables by glucose concentration at 

24-, 48-, and 72-hours, the most telling was the increased glucose 

concentration detected by immunohistochemistry at all three phases 

rising from baseline, peaking at 2.5% glucose concentration, and 

rapidly declining to baseline levels indicating an inhibiting or toxic 

effect at 5% extra glucose (p<0.05). 

Session V: Neuroscience  II 

THE EFFECT OF LIMB DOMINANCE ON THE NEURAL 

CONTRIBUTION TO PERTURBATION RESPONSE 

Kevin Hooks 

Neuromechanical Systems Laboratory, Department of Mechanical and 

Aerospace Engineering, University of Central Florida, Orlando, FL, 

USA 

The ability to move through a complex world and adapt to changing 

conditions is critical for human movement. Previous 

electromyography (EMG) research has shown there are several stages 

to a perturbation response in the upper extremities; a short-latency 

reflex (20-50ms post-perturbation), long-latency (50-100ms post-

perturbation) and voluntary response (150+ms post-perturbation). 

There are a few studies that examine the neural influence of the long-

latency response, which was previously thought to be independent of 

cortical influence, that have shown some neural activity in the frontal 

and motor cortices during the long-latency response time period. The 

focus of this research is to examine the neural contributions of the 

ipsilateral and contralateral sensorimotor hemispheres following an 

upper extremity perturbation using electroencephalography (EEG). 

We will also examine the response in the context of limb dominance 

to determine if there is a difference between the hemispheres based on 

limb used. Subjects will perform up or down targeted movements 

using a haptic robotic device during which a perturbation may or may 

not be applied. Each subject will use right and left arms, respectively, 

while EEG is recorded. EEG will be analyzed in the time and 

frequency domains and comparisons will be between hemispheres, 

hand used, target direction, and perturbation direction. Preliminary 

event-related potential (ERP) results show neural contribution with 

hemispheric differences at 60ms, 80ms, 140ms and 190ms post-

perturbation. 

UNDERSTANDING FOREARM MUSCLE COORDINATION 

IN CHILDREN 

Miguel A Gonzalez Jr., and Qiushi Fu 

University of Central Florida, Orlando, FL, USA 

A combination of surface electromyography (EMG) and pattern 

recognition algorithms have led to improvements in the functionality 

of upper limb prosthetics. This method of control relies on user’s 

ability to repeatedly generate consistent muscle contractions. Research 

in EMG based control of prosthesis has mainly utilized adult subjects 

who have fully developed neuromuscular control. Little is known 

about children’s ability to generate consistent EMG signals necessary 

to control artificial limbs with multiple degrees of freedom. To address 

this gap, this study was designed to validate and benchmark an 

experimental protocol that quantifies the ability to coordinate forearm 

muscle contractions in able-bodied children across adolescent ages. 

Able-bodied, healthy adults (n = 8) and children (n = 9) participated in 

an experiment to measure the subject’s ability to produce 

distinguishable EMG signals. Each subject performed 8 repetitions of 

16 different hand/wrist movements. We quantify the number of 

movement types that can be classified by Support Vector Machine with 

>90% accuracy. We demonstrated that children had a smaller number 

of highly independent movements than adults did, due to higher 

variability. The results of this study provide novel insights into the 

technical and empirical basis to better understand neuromuscular 

development in pediatric upper-limb amputees. 



EFFECT OF ASYMMETRY ON BEHAVIORAL AND NEURAL 

MECHANISMS DURING BIMANUAL MOVEMENTS 

Kimia Kiani and Qiushi Fu 

Neuromechanical Systems Laboratory, University of Central Florida, 

Orlando, FL, USA 

Coordinating bimanual movements is necessary to perform most of the 

daily-life activities. The neural control mechanisms have shown to be 

different according to the goal of the bimanual task. This study 

investigates changes in inter-limb coordination as well as cortical 

activities during a bimanual common-goal action. Healthy individuals 

performed a bimanual balance task using robotic manipulanda. They 

were required to balance a virtual bar during the upward and downward 

movement (like raising a tray). Using EEG, we captured the neural 

activities and investigated the inter and intra-hemispheric connectivity 

by standard and directed connectivity techniques. This research 

examines the effect of load asymmetry between arms and evaluates the 

cortical dynamics within the central (C3, C4), parietal (P3, P4), and 

frontal (F3, F4) brain areas. Preliminary results discuss various neural 

contribution over different frequency ranges for different loaded 

conditions. Moreover, we examined the kinematic structure of the 

behavioral data and proposed an imbalance correction strategy for 

leading and lagging hands. To this aim, sub-movements are identified 

by the triples of peaks in higher time derivatives of the limbs’ position 

and interpeak lag values are calculated for jerk profiles. We also 

investigated the correlation of velocity for left and right arms and 

compared the result for symmetrical and asymmetrical load conditions. 

INFLAMMATION-DRIVEN DIFFUSE BRAIN WHITE 

MATTER INJURY IN NEONATAL RATS   

John Waddell, Kathleen Carter, Norma Ojeda, Lir-Wan Fan, Yi Pang* 

Department of Pediatrics, Division of Neonatology, University of 

Mississippi Medical Center, Jackson, MS, USA 

The incidence of preterm birth has not changed while neonatal care has 

improved significantly in the past few decades. As a result, more 

infants born very premature (i.e. <32 weeks of gestation) survived. 

However, up to 50% of those survivors live with life-long neurological 

disabilities primarily caused by diffuse white matter injury (DWMI), 

which is characterized by developmental disturbance of 

oligodendrocytes (OL) and axonal injury. Clinical data have suggested 

that intrauterine infection during pregnancy is a major risk factor for 

DWMI. This study aimed to establish an inflammation-driven DWMI 

rat model. Neuroinflammation was induced by intracerebral injection 

of lipopolysaccharide (LPS, 100 µg/kg body weight) to postnatal day 

5 (P5) rat pups. At P7 and P21, markers of neuroinflammation, 

developing OLs and neurons, axonal injury, and neurobehavioral 

outcomes were assessed. We found that LPS activated microglia and 

astrocytes, leading to acute axonal damage, significant reduction of 

immature OLs but not OL progenitor cells, impaired hippocampal 

neurogenesis, and deficits in sensorimotor and short-term memory in 

rat pups. In conclusion, our study demonstrates that 

neuroinflammation can produce cardinal features of DWMI in 

neonatal rats.  

SPATIOTEMPORAL DISTRIBUTION OF INSULIN 

FOLLOWING INTRANASAL APPLICATION IN RATS 

Yi Pang1*, Shuying Lin2, Kathleen Carter1, Lir-Wan Fan1, Abhay J. 

Bhatt1 

1 Department of Pediatrics, Division of Neonatology, 2 Department of 

Physical Therapy, School of Health Related Professions, University of 

Mississippi Medical Center, Jackson, MS, USA  

We previously report that intranasal insulin is neuroprotective in a rat 

model of Parkinson’s Disease (PD). To assess brain insulin 

pharmacokinetics, recombinant human insulin was administrated 

intranasally (20 µg each) to anesthetized male rats, and insulin contents 

in the olfactory bulbs, striatum, thalamus, hippocampus, subtantia 

nigra (SN), cerebellum, brainstem, and cerebral cortex were measured 

by an ultrasensitive, human-specific ELISA kit. Cellular distribution 

of insulin was evaulated using fluorescence-tagged insulin (Ins-

Alex546). Insulin was detected in a wide range of brain regions in a 

time-dependent manner. Insulin reached highest levels at 15 min in all 

regions (p<0.05 vs control) except the cortex (p>0.05 vs control), and 

subsequently decreased overtime, but remained significantly higher in 

the olfactory bulb and brainstem at 2 hr. However, by 6 hr, insulin 

declined to the control level (p>0.05). Bright fluorescence Ins-

Alex546-binding cells were detected widespread in the brain, and their 

distributions were consistent with ELISA data. Double-

immunofluorescence showed that Ins-Alex546 was exclusively 

localized in NeuN+ neurons but not glial cells. Moreover, pAkt was 

detected in a subset of tyrosine hydroxylase (TH) positive neurons of 

SN, suggesting activation insulin signaling in dopaminergic neurons. 

This study demonstrates that intranasal insulin can rapidly reach deep 

brain regions.  

Session VI:  Education II 

THE IMPORTANCE OF TRAINING IN BIOETHICS 

EDUCATION FOR BIOMEDICAL ENGINEERING 

STUDENTS 

Subrata Saha, and Pamela Saha 

1Affiliate Professor, Department of Restorative Dentistry and Affiliate 

Instructor, Department of Oral and Maxillofacial Surgery 

School of Dentistry, University of Washington, Seattle, WA, USA and 
2Array Behavioral Care, 1120 Route 73, Suite 300 

Mt. Laurel, NJ 0854 

Biomedical Engineers play a vital role in developing artificial organs, 

prosthetic devices, regenerative medicine, new diagnostic and 

therapeutic methods for the treatments of patients, telemedicine, and 

the marketing and regulation of such innovations. The development 

and implementation of these technologies often involve complex 

ethical issues, and traditional engineering courses usually do not 

address these concerns. Topics include the need for appropriate animal 

and clinical trials, informed consent, conflict of interest, potential long-

term adverse effects on patients, and the effect of such developments 

on society. Therefore, we suggest that Biomedical Engineering 

Departments should offer courses in Bioethics for the training of 

students in their departments. In addition, future Biomedical Engineers 

should be encouraged to acquire an in-depth knowledge of Biomedical 

Ethics to be better prepared to deal with ethical issues in their practice 

and research.  

ACCELERATING CLINICAL INNOVATION IN 

BIOMEDICAL ENGINEERING EDUCATION BY USING A 

DIGITAL PORTAL FOR COLLABORATION 

Joel L. Berry and Alan Eberhardt 

Department of Biomedical Engineering, The University of Alabama at 

Birmingham, Birmingham, Alabama, USA 

The number of unsolved clinical problems in a large academic medical 

centers is overwhelming. In many cases, these problems are managed 

by clinical staff performing suboptimal workarounds that frequently 

compound patient morbidity. To address this unmet need, we have 

developed a web-based platform where clinical professionals and 

biomedical engineering students can meet, form teams, and begin to 

develop solutions to unsolved clinical problems. HiveRnD is an 

interprofessional education program that developed as a partnership 

between the UAB Department of Biomedical Engineering, the UAB 

Honors College, and UAB Hospital to facilitate interaction between 

students and clinicians. In this process, undergraduate students access 



the website to explore descriptions of clinical problems posted by UAB 

Hospital clinicians. After selecting problems that interest them, 

students meet with these clinical partners and form teams around 

unsolved clinical problems. The program guides students down a 

pathway of innovation based on design thinking and Stanford 

Biodesign. One of the most important findings of this work is that our 

students prefer to enter the clinical domain through the platform as 

opposed to the logistical challenge of arranging shadowing 

experiences by email, phone, or face-to-face meetings. By perusing a 

variety of posted problems, students learn more about wide-ranging 

issues in clinical environments and clinicians also feel empowered 

because a team is actively working to help them improve their delivery 

of patient care.  

 STUDENTS’ PERCEPTIONS OF SUCCESS: A BIOLOGY 

STUDENT RETENTION PROGRAM 

Barbara L. Howard, Timothy Turner, Naomi Campbell, Barbara 

Graham, Solomon Garner 

Jackson State University, Jackson, MS, USA 

It is no secret that the retention of students majoring in Science, 

Technology, Engineering, and Mathematics (STEM) has presented 

itself to be a challenge across the country. The National Science 

Foundation (NSF) allocates more than $800 million each year towards 

this effort.  Students Understanding Chemistry Concepts to Enhance 

STEM Skills (SUCCESS) is one such effort funded by the NSF 

through Jackson State University (JSU).  While the JSU Biology 

Department had over 900 majors in 2016, data suggested that less than 

23% would graduate with a bachelor’s degree within six years of entry. 

According to data obtained, the first four chemistry courses, General 

Chemistry (I & II) and Organic Chemistry (I & II), were significant 

barriers to the educational success of many Biology majors. A review 

of the literature provides many examples of initiatives to improve 

student retention. However, as noted by Biggers et al. (2008), “to 

determine how best to impact student retention in your department, a 

comprehensive understanding of the student experience of your major 

is essential”. Student focus groups were implemented to evaluate the 

perceptions of Biology majors enrolled in Chemistry classes who 

utilized the SUCCESS Program. The overall impression of students in 

the SUCCESS Program was that it was helpful and beneficial to their 

classroom success, increased their confidence to learn Chemistry, and 

improved their understanding of Chemistry concepts.  The students 

often identified scheduling conflicts as a hindrance to their 

participation. They also felt that the program was needed to help most 

students pass their tests.  

PHASE II: EDUCATION ASPECTS OF DEVELOPING ON-

LINE TRAINING IN PATHOLOGY  

Zelma Cason  

University of Mississippi Medical Center, Jackson, MS 

Saturday 

Session VII: Biomaterial I 

Keynote 

TARGETED POLYMERIC NANOMEDICINE FOR 

EFFECTIVE TREATMENT OF MEDULOBLASTOMA 

Ram I. Mahato 

Department of Pharmaceutical Sciences, University of Nebraska 

Medical Center, USA 

Treatment of medulloblastoma (MB) is challenging due to diverse 

genetic make-up, resistance to chemotherapy, inefficient drug 

transport across the blood brain barrier (BBB) and drug induced 

neurotoxicity. Hedgehog (Hh) and IGF/PI3K signaling pathways 

regulate cell growth, cancer stem cell (CSC) proliferation, and 

tumorigenicity in MB patients. Hh inhibitors are effective initially to 

treat SHH-MB, but their repeated use develops chemoresistance but 

can be overcome by modulating Gli, which is downstream of Smo 

using SF2523, which is a BRD4/PI3K dual inhibitor and inhibits 

MYCN expression. We synthesize Smo inhibitor 2-chloro-N1-[4-

chloro-3-(2-pyridinyl) phenyl]-N4, N4-bis (2-pyridinyl methyl)-1, 4-

benzene-dicarboxamide (MDB5). MDB5 and SF2523 effectively 

inhibited the proliferation of ONS-76 and HD-MB03 cells, with 

significantly higher cell killing when these drugs were used in 

combination. Treatment of HD-MB03 cells with the combination of 

these two drugs showed significantly higher decrease in colony 

formation and cyclin D1 expression, compared to individual drugs. We 

synthesized mPEG-b-PCC-g-DC copolymer, with 5.1 and 6.5% 

loading for MDB5 and SF2523 when formulated into nanoparticles 

(NPs). There was sustained drug release from NPs, wherein 100% of 

MDB5 was released in 50 h, but only 60% of SF2523 was released in 

80 h. Targeted NPs were prepared by mixing COG-133-PEG-b-PCC-

g-DC and mPEG-b-PCC-g-DC at 10:90, 20:80 and 30:70 ratios, with 

the highest cellular uptake at 30:70 ratio. Systemic administration of 

COG-133-NPs loaded SF2523 and MDB5 into orthotopic SHH-MB 

tumor bearing NSG mice resulted in significantly higher distribution 

to the brain at 6 and 24h post administration compared to non-targeted 

NPs loaded with these drugs while systemic injection of free drugs 

showed negligible drug concentrations in the brain. Moreover, 

systemic administration of COG-133-NPs loaded with MDB5 and 

SF2523 resulted in decreased tumor burden compared to non-targeted 

NPs of MDB5 and SF2523, with no hepatic toxicity. Successful 

completion of this project will provide a platform technology for 

treating SHH-MB and other brain tumors using this innovative NP-

based combination therapy of Hh and BRD4/PI3K inhibitors. 

ENGINEERING CELL-BASED MAGNETIC RESONANCE 

IMAGING CONTRAST AGENTS 

Santosh Aryal 

Department of Pharmaceutical Sciences and Health Outcomes, The 

Ben and Maytee Fisch College of Pharmacy, The University of Texas 

at Tyler, Tyler, TX, USA 

Contrast agent (CA) in magnetic resonance imaging (MRI) is now an 

essential add-on to get high-quality contrast-enhanced anatomical 

images for disease diagnosis and monitoring therapeutic response. 

However, the extravasation and rapid elimination of CAs by the immune 

system has limited its application. For example, the blood elimination 

half-life of gadolinium (Gd) based CAs is about 1.5 hours when 

administered to subjects with normal renal function. As a result, the CAs 

dose for effective contrast is ever-increasing, resulting in toxic side 

effects. Considering the widespread application of Gd-based CAs, it is 

now very important to revisit its formulation to improve local 

concentration and minimize dose while achieving clinical goals. The 

small size of these extracellular fluid agents does not prevent them from 

extravasating, especially from damaged vessels which are generally 

hyperpermeable. Therefore, the development of novel, clinically 

relevant CAs is critically needed to improve outcomes in the prevention, 

detection, and treatment of diseases. In our ongoing research, we are 

demonstrating the enhancement in the magnetic relaxivity of Gd-based 

contrast agents by engineering it in the form of structural biomaterials. 

One such effort has been put forth on re-engineering red blood cell and 

extracellular vesicles in the form of magnetic resonance contrast agent. 

In this talk, we will discuss the tackling of chemistry and engineering 

challenges to develop biomimetic long circulating contrast agents. The 

talk will be concluded with the properties and finding of engineered 

nanoconstructs including biodistribution, safety, and superior contrast 

enhancement properties for imaging and therapy. Acknowledgments: 

This work is supported by National Institute of Biomedical Imaging 

and Bioengineering (NIBIB), National Institute of Health under award 

number 1R15EB030815-01. 



METALLIC PARTICLE INCORPORATED COMPOSITE 

NANOFIBROUS SCAFFOLDS TO IMPROVE THE 

APPLICABILITY IN BIOMEDICAL APPLICATION 

Sheikh Saudi, Dekonti Devis, and Narayan Bhattarai 

Department of Chemical, Biological and Bioengineering, North 

Carolina A & T State University, Greensboro, NC, USA 

Biodegradable and biocompatible metals are playing an essential role 

in the medical sector for many years as a form of implants and vascular 

stents due to their chemical and mechanical properties compared to 

non-degradable metallic counterparts. Over the last few years, 

biodegradable metal-based implant e.g. Mg, Zn, Fe etc has drawn 

tremendous attraction to the researchers due to moderate corrosion 

rate, intermediate mechanical properties, and non-toxic by-products.  

When these metal corrode in the body they  release beneficial metal 

ion which are directly related to various biological functions. 

However, due to dose-dependent toxicity, the application of metal-

based materials has been restricted to widespread in the biomedical 

field. A composite nanofibrous scaffold, synthesized by 

electrospinning technology, comprised of biopolymer can be a good 

choice to overcome the applicability difficulties. Additionally, in tissue 

engineering, scaffolds used must be biocompatible and biodegradable 

and should completely wash out with the body fluid after tissue 

regeneration. In this work, metal particle-loaded PCL composite 

meshes were fabricated, and physical, chemical, and release patterns 

of metal ions release were evaluated. Under cell culture conditions, 

metal composite meshes release a relative amount of soluble metal ions 

that reflects the metal/polymer ratios. Biological properties of the 

composite meshes were evaluated in vitro by culturing the NIH-3T3 

cells. This study established the better performance of the scaffolds by 

releasing the metal ion in a controlled way. 

PROGRESS ON BIORESORBABLE QUATERNARY 

MAGNESIUM ALLOYS 

Chiamaka Okafor and Norman Munroe 

Florida International University, Miami, FL, USA. 

A number of magnesium-based alloys with biodegradable and 

biocompatible alloying elements have been investigated for 

biomedical applications. Three Mg-Li-Zn-Ca alloys were fabricated 

with the aim to achieve uniform degradation, enhanced ductility 

without compromising mechanical strength. Magnesium has a 

hexagonal closed pack (HCP) basal texture that is beneficial for tensile 

strength but harmful to ductility. Addition of calcium and zinc alter the 

texture of magnesium and promote grain refinement, whereas lithium 

induces crystallographic phase transformation. Microstructural 

analyses of the alloys revealed the presence of primary α, β, and α + β 

crystalline phases and grain size distribution of 12µm - 106µm. Tensile 

tests revealed a 3-fold increase in ductility with increased lithium 

content without any loss in strength. SEM surface morphology 

suggested uniform degradation, and decreased degradation rates were 

achieved with Li addition. Cytotoxicity of Mg and Li ions from 

immersion test solutions on human umbilical vein endothelium cells 

(HUVEC) were assessed.   

DIFFERENTIAL STIFFNESS OF ELECTROSPUN PLA 

SCAFFOLDS MODULATE CHONDROCYTE BEHAVIOR IN 

VITRO. 

Joseph Ayariga and Derrick Dean 

Biomedical Engineering, Alabama State University, AL, USA 

The human articular cartilage provides support and load bearing 

functions. This tissue must be strong and tough to perform the load 

bearing, shock absorption encountered in everyday life. Chondrocytes 

are governed by both chemical and mechanical signals arising from the 

local microenvironment, and their global environment in the form of 

mechanical cues due to compressive and torsional forces, as well as 

signaling molecules arising from different part of the body. Scaffold 

stiffness is known to have a regulatory function on cellular 

development and function. Poly(lactic acid) (PLA), a synthetic 

polymer noted for its biocompatibility has been widely used for tissue 

engineering studies. To understand the interplay of scaffold stiffness 

on chondrocyte behavior, we cultured human chondrocytes on 3D 

electrospun PLA scaffolds of varying stiffness. Chondrocytes were 

monitored for differences in attachment, growth, proliferation, and 

morphology using immunofluorescent microscopy, cell staining 

techniques and scanning electron microscopy (SEM). Collagen I and 

Collagen II deposition and gene expression levels were quantified 

using western blotting and reverse qPCR respectively. We measured 

also the expression levels of IBSP, RUNX2, OSTX and BMP2 of 

chondrocytes on these scaffolds to understand if cells generated these 

bone specific transcriptional factors that orchestrated their lineage 

specification and development. The mechanical and chemical 

properties of the scaffolds before and after chondrocyte cultures are 

also reported. This vital understanding of scaffold stiffness on 

chondrocyte morphology, proliferation and ECM modulation have a 

critical utility in scaffold design for biomedical applications.  

SINGLE MICELLE TEMPLATE FOR SYNTHESIS OF 

INORGANIC HOLLOW INORGANIC NANOSPHERES FOR 

DRUG DELIVERY 

Bishnu Prasad Bastakoti 

Department of Chemistry, North Carolina A&T State University, 

Greensboro, NC USA 

Hollow nanostructures have great potentials in the current and 

emerging areas of nanotechnology especially in drug carriers.  A wide 

variety of soft-templating methods have been employed to prepare 

inorganic hollow nanospheres.  Here, we report the single micelle 

template method to synthesize the sub-30 nm hollow nanospheres of 

calcium phosphate (CaP). The advantage of this method is that the 

chemically distinct three blocks of triblock copolymer contribute to the 

fabrication of hollow nanospheres. The obtained CaP nanospheres 

exhibit very high biocompatibility. The kinetics of release of a drug 

from the hollow nanospheres was examined and found that hollow 

nanospheres retain drug molecules on a time scale of 27 h showing 

great promise for intracellular bio-applications. 

A NOVEL POLYMERIC HYDROGEL MATERIAL 

PLATFORM FOR 3D PRINTED IMPLANTABLE ENERGY 

STORAGE DEVICES 

Baishali Kanjilal1, Vaishali Krishnadoss1, Subrata Saha2, Iman 

Noshadi1 

1 Department of Bioengineering, University of California, Riverside, 

217 Materials Science and Engineering Building, University of 

California, Riverside, Riverside, CA, USA2 Department of Oral & 

Maxillofacial Surgery, School of Dentistry, University of Washington, 

Seattle, WA  

With an increasing demand for wearable bioelectronic devices, 

fabrication in microscale has warranted integration with long internal 

energy storage sources. Such supercapacitors are expected to proffer 

benefits of a long cycle life, a high-power density and fast charge-

discharge rate, I addition to fabrication and miniaturization via rapid, 

in situ 3D printing. The primary challenge still remains versatile and 

robust materials for this purpose. In this work we present a novel Bio 

ionic liquid functionalized polymer hydrogel platform, as a gel 

electrolyte, which proffers the ability to be 3D printed into fine-

structure, interdigitated, biocompatible, soft micro-supercapacitors 

(MSC). The electrical properties of 3D printed MSC with graphene 

hydrogel-laponite as the electrode material is resented. While the 

hydrogel electrolyte showed a specific capacitance of ~ 200F/g, the 

MSC had a specific capacitance of ~ 16 μF/g at a current density of 1 



A/g, volumetric capacitance of ~ 44 μF/cm3, cyclic stability up to 

10,000 cycles. With energy density close to implantable batteries, and 

capacitor like power densities, this material platform will enable 

versatile biomedical application as power source integrated 3D printed 

flexible bioelectronics. 

STEREOSELECTIVE SYNTHESIS OF BUILDING BLOCKS 

OF BIOACTIVE COMPOUNDS 

Prem B. Chanda, Angela Y. Thomas, Tommy L. Walls III, Brionna N. 

Nelson, Stafford W. Primeaux, and Maria X. Yáñez Diaz 

Department of Chemistry and Physics, Southeastern Louisiana 

University, Hammond, LA, USA 

Aromatase inhibitors (AIs) are being used in modulating the growth-

stimulatory effects of estrogens in estrogen-dependent breast cancer. 

1,2,3-triazole analogs of 2,3-diaryl-3-hydroxypropanoates, which are 

prepared from p-bromophenylacetates, exhibit higher aromatase 

enzyme inhibition activity and selectivity than the corresponding 

compounds derived from unsubstituted phenylacetates. In the reported 

synthesis of 1,2,3-triazole analogs, an approximately equal mixture of 

syn- and anti-diastereomers was prepared by using lithium 

bis(trimethylsilyl)amide (LiHMDS)-mediated aldol reactions of 

substituted phenylacetates. Despite the preparation of mixture of both 

isomers, only one isomer, either syn- or anti-aldol, was found to be 

useful in the synthesis of a potent inhibitor of the aromatase enzyme 

complex (CYP 450 19A1). This required a convenient synthetic 

method to obtain either the pure syn- or anti-2,3-diaryl-3-

hydroxypropanoates from substituted phenylacetates. We have 

recently developed boron-mediated syn- and anti-selective aldol 

reactions of o-, m-, and p-substituted phenylacetates in order to prepare 

pure syn- or anti-2,3-diaryl-3-hydroxypropanoates. The 

diastereoselective synthesis of these novel building blocks of 

aromatase inhibitors will be discussed. 

Session VIII: Biomaterial II 

NOVEL ULTRASOUND-MEDIATED GENE DELIVERY 

NANOSYSTEM FOR OSTEOPOROSIS TREATMENT 

Angela Shar1,2, *Mehdi Razavi1,3 

1BiionixTM (Bionic Materials, Implants & Interfaces) Cluster, 

Department of Internal Medicine, College of Medicine, University of 

Central Florida, Orlando, Florida, USA, 2Burnett School of 

Biomedical Sciences, College of Medicine, University of Central 

Florida, Orlando, Florida, USA, 3Department of Material Sciences 

and Engineering, University of Central Florida, Orlando, Florida 

32816, USA 

This project developed, optimized, and tested an ultrasound-

responsive targeted nanobubble system for the delivery of 

osteoporosis-related silencing gene Cathepsin K small interfering 

RNA (CTSK siRNA) for osteoporosis treatment. The nanobubbles 

were synthesized using an in situ sonochemical method. The 

nanobubble (NB) is composed of a gas core made from 

perfluorocarbon, stabilized with albumin, encapsulated with CTSK 

siRNA, and embedded with alendronate (AL) for bone targeting 

(CTSK siRNA-NB-AL). Following the development, the 

responsiveness of CTSK siRNA-NB-AL to a therapeutic ultrasound 

probe was examined. The results of biocompatibility tests with human 

bone marrow-derived mesenchymal stem cells proved no significant 

cell death (p>0.05). When the CTSK siRNA-NB-AL was 

supplemented with human osteoclast precursors, they suppressed 

osteoclastogenesis. Thus, this project establishes the potential of 

nanotechnology and ultrasound to deliver genes into the osteoclasts. 

This research also presents a novel ultrasound responsive and targeted 

nanobubble platform that can be used as a gene, drug, and/or oxygen 

delivery system for various diseases including cancer, 

neurodegenerative diseases, or bone disorders. 

OPTIMIZING STEM CELL SECRETOME FOR 

COMBINATION WITH INJECTABLE DECELLULARIZED 

SCAFFOLDS FOR NEURAL APPLICATIONS 

Nora Hlavac1, Deanna Bousalis1, Emily Pallack1, Yuan (Kevin) Li1, 

Christine E. Schmidt1 

1J. Crayton Pruitt Family Department of Biomedical Engineering, 

Gainesville, FL, USA 

Adipose-derived stem cells (ASCs) are an attractive option for nervous 

system therapies as they secrete neural growth factors and support 

regenerative processes. In this study, we investigated batch-to-batch 

variation in ASC production of growth factors and ASC response to 

biochemical stimulation using a media modification with fibroblast 

growth factor and retinoic acid. While little variation was observed in 

batch-to-batch analysis, there was significant upregulation of vascular 

endothelial growth factor (VEGF) following biochemical stimulation 

as compared to basal levels. Next, we applied ASC secretome to a 

neurite outgrowth model using SH-SY5Y cells and determined that 

ASC-conditioned media better supports neurite extension than the non-

conditioned control. After characterizing basal and stimulated ASC 

secretome, we encapsulated secretome in PLGA microparticles to then 

incorporate in decellularized neural scaffolds as a combination 

therapy. We demonstrated that the PLGA microparticles significantly 

increased release time from subcutaneously implanted decellularized 

scaffolds for a 30 kDa dextran (similar size to growth factors) using in 

vivo imaging techniques. Lastly, we combined the PLGA-encapsulated 

secretome with decellularized hydrogels and to demonstrated their 

mechanical stability and enhanced pro-regenerative properties. 

Overall, this study demonstrated several mechanisms to enhance 

combination of ASC secretome with decellularized neural scaffolds for 

future application in nervous system repair. 

DEVELOPMENT OF A MAGNETICALLY ALIGNED 

REGENERATIVE TISSUE-ENGINEERED ELECTRONIC 

NERVE INTERFACE FOR PERIPHERAL NERVE 

APPLICATIONS 

Mary M. Kasper1, Jorge A. Mojica-Santiago1, Benjamin S. Spearman1, 

Ishita Singh2, Cary A. Kuliasha3, Jack W. Judy3, Carlos M. Rinaldi-

Ramos1,2, Christine E. Schmidt1 

1 J. Crayton Pruitt Family Department of Biomedical Engineering, 2 

Department of Chemical Engineering, 3 Department of Electrical and 

Computer Engineering University of Florida, Gainesville, Florida, 

USA 

Each year there are approximately 185,000 amputations and although 

prosthetic-limb technology has rapidly advanced, nerve-interface 

technology has not progressed at the same rate. Our team has 

developed a magnetically aligned regenerative tissue-engineered 

electronic nerve interface (MARTEENI) that combines polyimide 

“threads” encapsulated within a magnetically templated hydrogel 

scaffold. The scaffold physically supports the polyimide threads while 

also promoting regeneration in close proximity to the electrode sites 

on the polyimide. This technology exploits tissue-engineered 

strategies to address concerns over traditional peripheral nerve 

interfaces including poor axonal sampling through the nerve and rigid 

substrates. We demonstrate the utility of magnetic templating for use 

in tuning the mechanical properties of hydrogel scaffolds to match the 

stiffness of native nerve tissue and its ability to guide Schwann cell 

migration in vitro. MARTEENIs not containing electrodes were 

fabricated and implanted within a 5-mm-long rat sciatic nerve 

transection model to assess tissue regeneration at 6 and 12 weeks. 

MARTEENIs do not disrupt tissue remodeling and show axon 

densities equivalent to fresh tissue controls through the remodeled 

hydrogel. MARTEENIs are observed to have attenuated foreign-body 

responses around the polyimide threads. We expect that future studies 

with MARTEENIs containing functional electrodes will be able to 

record and stimulate single axons with high selectivity and low 



stimulation regimes. Acknowledgements: Research reported in this 

abstract was supported by the NINDS of the National Institutes of 

Health under award number R01NS111518-01. 

SCREENING OF VARIABLES AFFECTING THE FIBER 

DIAMETER OF AN ELECTROSPUN PLGA/SEP/HAp 

COMPOSITE MEMBRANE  

Lohitha Kalluri1*, Jason A. Griggs1, Amol V. Janorkar1, Ravi 

Chandran2, Xiaoming Xu3, Yuanyuan Duan1  

1Department of Biomedical Materials Science, University of 

Mississippi Medical Center, Jackson, MS, USA, 2Department of Oral-

Maxillofacial Surgery and Pathology, University of Mississippi 

Medical Center, Jackson, MS, USA, 3Department of Oral and 

Craniofacial Biology, Louisiana State University School of Dentistry, 

New Orleans, LA, USA  

Objective – To determine the significant factors affecting the fiber 

diameter of a novel electrospun PLGA/SEP/HAp composite 

GTR/GBR membrane, using Taguchi orthogonal arrays.  

Methods – Electrospun PLGA/SEP/HAp specimens (n=3) were 

prepared with varying concentrations of PLGA, SEP, HAp and altered 

electrospinning parameters. The morphology of all the specimens were 

evaluated using SEM, and the fiber diameter at 30 random sites on a 

SEM micrograph were determined using ImageJ software. With the 

obtained fiber diameter values, Taguchi orthogonal array L27 design 

(Weibull ++, Reliasoft) was used to screen out the significant factors 

affecting the fiber diameter of an electrospun membrane. The response 

variable investigated was fiber diameter and the independent variables 

tested were PLGA wt%, SEP wt%, HAp wt%, applied voltage, flow 

rate of the solution and spinneret-collector distance.  

Results – SEM analysis of all the tested specimens demonstrated bead-

free uniform fibers containing HAp particles. The fiber diameter of 

tested specimens varied from 4.9 μm to 28.6 μm. The mean fiber 

diameter values of the three tested specimens were 9.3 μm ± 3 μm, 

13.9 μm ± 7.3 μm and 13.1 μm ± 3.5 μm, respectively. ANOVA 

outlined SEP wt% to be the significant factor (P = 0.0006) affecting 

the fiber diameter of an electrospun PLGA/SEP/HAp composite 

membrane. SEP wt% had a negative correlation with fiber diameter.  

Conclusion – Taguchi orthogonal array L27 design delineated SEP 

wt% as the significant variable affecting the fiber diameter of an 

electrospun PLGA/SEP/HAp composite membrane. 

EFFECTS OF BONE REMODELING AND PRELOADING 

METHOD ON IMPLANT FATIGUE LIMIT 

Megha Satpathy1, Yuanyuan Duan1, Logan Betts2, Matthew Priddy2, 

Jason A. Griggs1 

1Department of Biomedical Materials Science, University of 

Mississippi Medical Center, Jackson, MS, USA, 2Department of 

Mechanical Engineering, Mississippi State University, Starkville, MS, 

USA 

Objective: To evaluate the effect of bone remodeling on the fatigue 

limit of a dental implant, and to compare the effect of adding preload 

torque vs. bolt axial tension on the stress distribution on a dental 

implant using 3D Finite Element Analysis (FEA). Methods: The 

digital replicas of a Biomet 3i external hex dental implant assembly 

(DI1) were constructed using SOLIDWORKS (Dassault Systèmes), 

along with a hemispherical loading cap and a cylindrical bone 

specimen holder with two layers (cortical and cancellous bone). Bone 

was modeled as having stiffness of 20 GPa (cortical layer) and 14 GPa 

(cancellous layer) in Model 1. In Model 2, the cancellous bone was 

changed to cortical bone around the screw threads. FEA was 

performed in ABAQUS (SIMULIA), and fe-safe (SIMULIA) was 

used to estimate the fatigue limit. Another implant assembly (DI2), 

with longer connector screw, was also constructed. The stress 

distribution on both DI1 and DI2 were analyzed under a preload torque 

(32 N cm) and a bolt axial tension (364 N) on the connector screw 

separately. Results: In DI1, the fatigue limits were 116.39 N 

(9,993,094 cycles) and 116.41 N (9,995,395 cycles) for Models 1 and 

2, respectively. Adding a bolt axial tension to simulate preload instead 

of directly adding preload torque caused localized stress distribution in 

the connector screw of DI2, but not in DI1 where the connector screw 

was shorter and wider. Conclusion: The remodeling of bone around 

DI1 did not have a clinically significant effect on the implant fatigue 

limit. A torque preload on the connector screw resulted in less stress 

concentration than a bolt preload, but the effect of load type diminished 

with decreasing connector screw length.  

Session IX Clinical Engineering 

IDENTIFICATION OF THE LARGEST SAFE 

INTRAOSSEOUS TUNNEL IN PELVIC FIXATION 

Benjamin Young, Drayton Daily, Jadye Kee, Kevin Perry, Brad 

Chauvin, Massimo Max Morandi, R. Shane Barton, and  

Giovanni F. Solitro 

Louisiana State University Health Shreveport, School of Medicine, 

Department of Orthopaedic Surgery, Shreveport, LA, USA 

Background: Pelvic fixation is a surgical procedure that involves the 

insertion of pins or screws into the bone to stabilize the pelvis 

following traumatic injury. Locations for hardware insertion include 

the supraacetabular, subcristal, and iliac crest. We aimed to define the 

largest corridor within the pelvis that allows for intraosseous 

containment of surgical hardware. 

Methods: 3D models were created from pelvic CT scans. A custom-

made script in Rhinoceros 3D superimposed screw templates at 

different sagittal and transverse inclinations. Templates began at the 

supraacetabular, iliac crest, or subcristal sites and were evaluated for 

full bone containment. To express dimensions for insertion, we defined 

the safe intraosseous tunnel (SIT) as the area measured on a 2D plot 

with transverse ranges on the x-axis and correspondent sagittal 

inclinations on the y-axis. The SITs centroid represents the average pin 

trajectory of all safe insertions. 

Results: The supraacetabular location displayed the largest SIT of 

1008.042214.15 and transverse range of 17.533.62 (p<0.01). The 

iliac crest location followed with a SIT of 498.152271.95; however, 

this location had the largest sagittal range of 111.9229.00 (p<0.01). 

The subcristal location was found to have the lowest SIT of 

449.002231.93. 

Conclusion: This is the first-ever study to comprehensively evaluate 

safe pelvic corridors that allow for intraosseous insertion of surgical 

hardware. These findings may be useful at the time of surgery. 

Moreover, the SITs defined in this study display the relevance for a 

surgeon to have devices designed to assist in directing pins and screws 

through these larger boney corridors.   

Single micelle template for synthesis of inorganic hollow inorganic 

nanospheres for drug delivery 

DESIGN AND RESULTS OF A RANDOMIZED CONTROLLED 

PHASE III CLINICAL TRIAL FOR MAXILLOFACIAL 

PROSTHETIC DEVICES 

Lawrence Gettleman1, Sudarat Kiat-amnuay2, and James D. 

Anderson3 

University of Louisville School of Dentistry, Louisville, Kentucky, 

USA1, University of Texas School of Dentistry, Houston, Texas, USA2, 

and Toronto Sunnybrook Cancer Centre, Toronto, Canada3 

Following development of a thermoplastic chlorinated polyethylene 

material (CPE) for extraoral maxillofacial prostheses at Gulf South 



Research Institute, a Phase II clinical trial at Charity Hospital/New 

Orleans was favorable compared to silicone rubber formulations.  An 

investigator-initiated, prospective, randomized, controlled, single-

crossover, double-blind, multi-center, Phase III clinical trial was NIH-

funded at Louisville, MD Anderson Cancer Center, and Toronto 

Sunnybrook Cancer Centre, comparing CPE (experimental) with 

Silastic Adhesive-A/MDX-4210 (control) extraoral facial prostheses.  

The Toronto Outcomes Measure for Craniofacial Prosthetics, a 

quality-of-life test instrument, was refined and validated as part of the 

study.  There were 18 inclusion/exclusion criteria with a minimum of 

71 patients needed to power the study.  Over 2½ years, 128 patients 

were interviewed, 44 patients consented and 28 completed both arms 

before trial closure.  

 Overall, patients with experience with silicone prostheses favored the 

control silicone, but the nine patients with first-time prostheses favored 

the CPE and silicone material equally.  Future trials should use first-

time patients.  CPE is tougher, adhesive-friendly, and far less 

expensive than medical grade silicones.  It is heat-processed in 

conventional gypsum 2-3-part flasks in a domestic pressure cooker, 

allows creative layering with thread/flocking, and is repairable.  

Extrinsic coloring uses MEK-based varnish.  Supported by NIDCR 5-

U01 DE014543 ($2.9M). 

THE EFFECT OF TAI CHI ON BALANCE IN WOMEN WITH 

OR AT RISK OF OSTEOPOROSIS: A SYSTEMATIC REVIEW 

Brown, K.M., Bass, M.R., Bruno, C.M., Outz, D.C., Barnes L.J., 

Benghuzzi H, Huang, M.  

Department of Physical Therapy, School of Health Related 

Professions, University of Mississippi Medical Center, Jackson, MS 

Background: As women age, hormone levels change and put them at 

increased risk for osteoporosis. Tai Chi is a weight bearing exercise 

intervention that incorporates balance. Balance training and weight 

bearing exercises have both been shown to be beneficial to those with 

or at risk of osteoporosis by benefiting bone mineral density and 

decreasing fall risk. 

Objective: The purpose of this systematic review is to determine 

whether Tai Chi is an effective intervention for improving balance in 

women with or at risk for osteoporosis.  

Methods: A search of PubMED and EMBASE databases was 

completed using search terms related to osteoporosis, Tai Chi, and 

balance, and was limited to randomized control trials, clinical trials, 

and research articles. The authors screened the resultant studies by 

title, abstract, and full text. In order to qualify for inclusion in this 

study, articles must have had a measure for balance before and after 

intervention, Tai Chi as an intervention, and women 45 or older as 

study subjects. Five studies were assessed for quality using the PEDro 

Scale and one study was assessed using the Quality Assessment Tool 

for Before-After (Pre-Post) Studies With No Control Group.  

Results: Six articles remained for inclusion in the review after 

screenings. Four out of six studies reported significant differences in 

at least one balance outcome measure post-intervention. Studies that 

had longer intervention periods resulted in more significant findings in 

the outcome measures of interest. 

Conclusion: Results from this systematic review suggest that Tai Chi 

may have positive effects on balance in women with or at risk of 

osteoporosis. Further research is recommended due to the 

heterogeneity of balance outcome measures, as well as length of 

intervention, with some studies indicating that longer intervention 

periods may increase benefits of Tai Chi. 

 

 

PERFORMANCE OF TAI CHI EXERCISE IMPROVES THE 

RISK OF FALLS IN PATIENTS FOLLOWING A STROKE: A 

SYSTEMATIC REVIEW 

Ariana Gardner, Jana McEwen, Adam Livingston, Felix Adah, Hamed 

Benghuzzi, Min Huang. 

Department of Physical Therapy, School of Health Related 

Professions, University of Mississippi Medical Center, Jackson, MS, 

USA 

Background: People who have sustained a stroke commonly 

experience a decline in functional balance leading to an increased fall 

risk. Falls may lead to debilitating injuries, recurrent falls and a decline 

in functional independence. Balance impairment is one of the 

predominant risk factors for falls in stroke survivors. In recent 

research, Tai Chi has been used as a therapeutic intervention compared 

to conventional physical therapy methods. The purpose of this study 

was to summarize the current research investigating the use of Tai Chi 

as an intervention to improve balance and fall risk and its success in 

patients with a stroke. Methods: Electronic databases, PubMed and 

EMBASE, were searched in December of 2019 to identify studies of 

Tai Chi as a balance intervention for survivors of stroke. Experimental 

studies with ambulatory participants, diagnosed with a stroke, used Tai 

Chi as an intervention and utilized outcomes measures to assess 

balance level, number of falls or fall risk. The studies compared 

outcomes of patients who underwent a minimum of eight weeks of Tai 

Chi intervention to standard physical therapy methods. Study quality 

was assessed using the 10-point PEDro scale and 12-point Quality 

Assessment Tool for Pre-Post Studies with No Control Group. Results: 

Six studies were included in this review. All studies demonstrated that 

Tai Chi intervention was effective in improving balance when 

compared either to the patients’ previous ambulatory status (within 

group comparison) or to a group receiving standard physical therapy 

(between group comparison). Conclusion: Our data suggests that Tai 

Chi is an effective intervention for improving balance in patients who 

have survived a stroke. Clinically, the use of Tai Chi should be 

implemented in conjunction with conventional physical therapy when 

addressing balance deficits in patients who have survived a stroke. 

Session X: Device Development 

DEVELOPMENT OF A NOVEL SELF-SANITIZING MASK 

PROTOTYPE TO COMBAT THE SPREAD OF INFECTIOUS 

DISEASE AND REDUCE UNNECESSARY WASTE 

Matthew Crawford1,2, Sepehr Ramezani2, Roghaie Jabbari, Hyong Jin 

Cho2, Brian Kim3, and Hwan Choi2 

1University of Central Florida, Department of Biomedical Sciences, 

Orlando, FL, USA, 2University of Central Florida, Department of 

Mechanical and Aerospace Engineering, Orlando, FL, USA, 
3University of Central Florida, Department of Electrical Engineering 

and Computer Science, Orlando, FL, USA 

With the spread of COVID-19, significant emphasis has been placed 

on mitigation techniques such as mask wearing to slow infectious 

disease transmission. Widespread use of face coverings has revealed 

challenges such as mask contamination and waste, presenting an 

opportunity to improve the current technologies. In response, we have 

developed the Auto-sanitizing Retractable Mask Optimized for 

Reusability (ARMOR). ARMOR is a novel, reusable face covering 

that can be quickly disinfected using ultraviolet C lamps contained 

within a wearable case. A nanomembrane UVC sensor was used to 

quantify the intensity of germicidal radiation at 18 different locations 

on the face covering inside the case and determine the necessary 

exposure time to inactivate SARS-CoV-2 in addition to other viruses 

and bacteria. After experimentation, it was found that ARMOR 

successfully provided germicidal radiation to all areas of the mask and 

will inactivate SARS-CoV-2 in approximately 180 seconds, H1N1 



Influenza in 130 seconds, and Mycobacterium tuberculosis in 113 

seconds, proving that this design is effective at eliminating a variety of 

pathogens and can serve as an alternative to traditional waste-

producing disposable face masks. The accessibility, ease of use, and 

speed of sanitization supports the wide application of ARMOR in both 

clinical and public settings. 

DESIGN AND MANUFACTURING PROCESS OF CUSTOM 

PASSIVE ANKLE-FOOT-ORTHOSIS FOR ADULTS WITH 

STROKE USING 3D SCANNING AND PRINTING 

TECHNOLOGY  

Kyeong-Jun Seo, Ji-Eun Cho, Hogene Kim 

National Rehabilitation Research Institute, National Rehabilitation 

Center, Seoul, Republic of Korea 

Foot drop in adults with stroke hemiparesis deteriorates walking 

ability. However, the existing commercial AFO hardly reflect the 

pathological geometric changes of the patient’s foot. Thus we propose 

a customized AFO using 3D scanning and 3D printing technology. The 

process consists of three steps. The first step was to obtain the scanned 

3D image of the patient's paretic lower limb. The AFO was designed 

using commercial modeling software and a haptic device. The second 

step was the design process; 1) 3D image importation and parts 

creation, 2) Surface extrusion of selected parts 3) Removal of 

unnecessary surfaces. The third step was to print the AFO including 

post-processing. The printing material was a thermoplastic polyester 

elastomer that has the advantage of excellent interlayer adhesion and 

precise dimensional tolerance of less than ±0.02mm, and elastic 

characteristics. After 3D printing, the post-processing included 

smoothing AFO surface and attaching a boa dial that increases the 

wearability. Two patients with stroke hemiparesis have participated in 

pilot clinical trials. 

Two patients were fully satisfied with the current AFO that fitted to 

the shape of patients’ ankle and the flexible material that allowed 

increasing the range of motion in the paretic ankle joint while walking. 

INTEGRATED COMPUTATIONAL DESIGN AND 

INSTRUMENTAL CHARACTERIZATION FOR A VARIABLE 

STIFFNESS ANKLE-FOOT ORTHOSIS 

Alex Ambro1, Sepehr Ramezani2, Haochen Rong1, Joseph Dranetz2, 

Hwan Choi2*, and Chi Hou Lei1* 

1 Department of Aerospace and Mechanical Engineering, Saint Louis 

University, Saint Louis, MO, USA, and 2 Department of Mechanical 

and Aerospace Engineering, University of Central Florida, Orlando, 

FL, USA 

Excessive muscle tone is a common issue for neurological 

impairments such as strokes or cerebral palsy. AFO is commonly used 

to improve pathologic walking by modulating pathologic muscle 

tones. Determining appropriate AFO stiffness plays an essential role 

in improving walking and muscle function. Thus, this study examines 

the mechanical structure and performance of a prototype variable 

stiffness ankle-foot orthosis, which uses cantilever beam bending 

mechanics with adjustable fulcrums that dynamically adapt to its 

dorsiflexion stiffness. This study would incorporate two analyses of 

the device. First, the experimental structural analysis would be 

performed using a Universal Testing Machine with a customized set-

up, providing a quantified set of stiffness data from the prototype. 

Second, a computational model using finite elements would be 

established to compare with the experimental data and to predict the 

provided stiffness of the device accurately. The results of this study 

show the variable-stiffness AFO is capable of producing a wide range 

of stiffness. A further modification is also considered to the design to 

lower the overall level of dorsiflexion stiffness provided. 

 

THE DESIGN OF A MODULAR IMPLANT FOR USE IN 

TIBIAL OSTEOTOMY TO CORRECT VARUS 

MALALIGNMENT IN THE MORBIDLY OBESE   

Chandler S. Harris, Derek M. Spillane, Maeve C. Junker, Ana E. Figel, 

Sarah R. Kinney,  Madeline G. Tallman, Ronald C. Anderson, Uwe R. 

Pontius   

Tulane University, Department of Biomedical Engineering, New 

Orleans, LA, USA   

 Valgus tibial osteotomy offers an alternative to total knee arthroplasty 

(TKA) for patients with varus knee malalignment. This report 

describes the design of a novel, modular implant intended to occupy 

the wedge osteotomy space via a small medial incision to reduce 

complications associated with patients having a BMI of 40 or greater 

(morbidly obese). The wedge-shaped, 3-D laser-sintered titanium 

alloy implant consists of interlocked, separate medial, lateral, anterior, 

and posterior components to be assembled in situ, each component 

being small enough for insertion through a minimal incision. 

Components were fabricated with a continuous laser-sintered surface 

lattice structure for bone ingrowth. The sliding resistance of a range of 

geometrically scaled lattices was assessed to determine the optimal 

lattice structure for initial implantation. A variety of finite element 

models were created to evaluate key design factors for the 

reconstruction, which included a medial T-compression plate intended 

to capture and hold the implant to preserve modular component 

placement. The optimum lattice structure was characterized by a 

600 m surface opening (150 m internal pore size). Axially loaded 

models revealed implant stresses to be below material failure strength. 

Strain redistribution at the site indicated a shift toward the medial 

cortex, identifying cortical coverage to be a key factor. Investigations 

of performance measures are underway to assess multifunctional 

loading and experimental strain measurement.  These results suggest 

this modular implant design will provide high BMI patients an 

effective treatment option prior to potential conversion to TKA. 

BRAILLETECH: ELECTROBIOMECHANICAL DEVICE 

FOR INCEPTIVE BRAILLE LEARNING 

Alina Santander Vinokurova, Tatiana Jaimes, August Rodriguez, 

Mohammed Benalla 

Engineering Department, Vaughn College, Flushing, NY, USA 

 

The design process and characteristics of the BrailleTech. BrailleTech 

is a low-cost teaching device that encourages pre-K through 1st-grade 

children to learn the alphabet and acquire letter recognition skills 

through interactive methods that stimulate their tactile and auditory 

senses. It is programmed through Arduino and includes passive 

infrared sensors (PIR), a DF player SD, and solenoids. The solenoids 

act as braille dots to display letters, depending on their pattern, while 

the speaker informs the child of the letter that is currently shown. The 

device is an electrobiomechanical device programmed to coordinate 

the acoustic wave of the spelled letter with the electromechanical 

movement of the related appropriate braille pattern dots solenoid. The 

device responds to the child’s movement that the sensors perceive and 

activates other functions that are constantly repeated each time the 

sensor is activated. The objective is to aid young children to progress 

from pre-literacy to literacy in an enjoyable and simple manner.  

 

NON-INVASIVE GLUCOSE MONITORING SYSTEM WITH 

SERVER LINK 

Mariah Villalon, Isa Al-Maktoum, Rebeca Snyder, Mohammed 

Benalla 

Engineering Department, Vaughn College, Flushing, NY, USA 

Glucose meters have been widely used due to its ability to provide fast 

and efficient analysis of blood glucose levels. These monitors have 

become very important in the management of hypoglycemic and 

hyperglycemic disorders in adjusting glucose levels to a near-normal 



range. The most common products for these displacement sensors 

would aid in monitoring the range of the movement and regulate the 

movement of the motor, as not to overextend the patient’s axis of 

rotation. Developing a partial exoskeleton not only simplifies the 

construction and reduces the price, but it also acts as a framework for 

independently functioning limbs. Rather than using a full body 

harness, one can use the partial exoskeleton to help the body to do 

physical exercises.monitoring and management systems are intrusive 

and requires a patient to prick their finger to obtain a blood sample. In 

recent developments, advancements have been made in the creation of 

a more non-intrusive patch consisting of micro-needles that are able to 

obtain glucose readings. However, there are no current glucose meters 

that can effectively record these measurements for medical 

examination.  

This new device provides a non-invasive glucose monitoring system 

that can upload results from daily glucose tests to a cloud server 

system. The cloud server system can then be accessed by the patient’s 

doctor. In many different situations, symptoms may appear at 

unpredictable times and are not easily detected while at the hospital. 

Through this server, a doctor can track the history of the patient prior 

to a visitation. Through this recorded history doctors can properly 

provide the right diagnosis and treatments necessary to target illnesses 

in the patient. Furthermore, the server can alert doctors of any 

abnormalities or potentially dangerous readings obtained from the 

patients.  

ASSISTIVE PARTIAL LIMB EXOSKELETON (APLE) 

Aaron G. Arana, Shouling He, Hossein Rahemi, Mohammed Benalla 

Engineering Department, Vaughn College, Flushing, NY, USA 

 

The objective of this project is to develop a robotic orthosis using non-

invasive sensors and motors to facilitate enhanced musculoskeletal 

function of the lower and upper forearm. The way to achieve it is by 

developing a partial exoskeleton using a digital servo motor located at 

the elbow joint of the arm, as well as a combination of surface 

electromyography (EMG), strain gauges, linear displacement sensors, 

and potentiometer sensors. The target consumer of this product would 

be hospitals to treat patients that suffer from injuries and diseases such 

as spinal cord injuries (SCI) or ALS, also known as Lou Gehrig's 

disease. As the sensors detect electrical signals to the muscles of a 

patient the motor would assist in extending and contracting the arm. 

The use of linear  

Session XI  Rehabilitation  

BIOSURGICAL DEBRIDEMENT IN MANAGEMENT OF 

NON-HEALING WOUNDS: A SYSTEMATIC REVIEW 

Lisa Barnes, Meredith Thomas, Julie Donald 

Depart of Physical Therapy, School of Health Related Professions, 

University of Mississippi Medical Center, Jackson, MS, USA 

Purpose/Hypothesis: Biosurgical debridement, utilizing maggots for 

removal of nonviable tissue, is a re-emerging treatment that may be 

beneficial in managing chronic/non-healing wounds. The purpose of 

this systematic review was to examine the effectiveness of biosurgical 

debridement.  

Methods: Electronic searches of PubMed, Embase, and CINAHL 

were performed using terms associated with maggot debridement and 

chronic or non-healing wounds, limited to publication in the last ten 

years, and available in English. Titles, abstracts, and full texts were 

screened to include all articles comparing utilization of maggots for 

debridement to traditional care with outcomes of granulation tissue 

formation, removal of nonviable tissue, and healing. Risk of bias was 

assessed using the Joanna Briggs Appraisal for case series and PEDro 

for the randomized control trial  

Results were examined and synthesized to determine the effectiveness 

of biosurgical debridement. Findings indicated: 168 wounds with 

151/168 (89.88%) reporting complete debridement, 93 wounds with 

53/93 (56.99%) reporting healthy granulation tissue presence, and 122 

wounds with 115/122 (94.26%) reporting full healing. 

Conclusion: The use of maggots for biosurgical debridement may be 

a legitimate therapeutic option for the treatment of chronic/non-healing 

wounds, and may offer an option in the clinical management of 

chronic/non-healing wounds.  

THE EFFECTS OF AQUATIC REHABILITATION ON 

POSTURAL BALANCE IN INDIVIDUALS POST-STROKE: A 

SYSTEMATIC REVIEW 

Rachel M. Windham, Jacob M. Schipper, Geoffrey L. Pratt, Joseph C. 

Collins, Kim Curbow Wilcox 

University of Mississippi Medical Center, School of Health Related 

Professions, Department of Physical Therapy, Jackson, Mississippi, 

USA 

Background: Aquatic rehabilitation may be an appropriate 

intervention to address postural and balance deficits following a stroke 

event.  Objective: The purpose of this systematic review was to 

analyze the quantitative effects of aquatic based therapeutic 

interventions on postural control and balance following stroke. 

Methods: PubMed and Embase databases were searched, using terms 

related to aquatic therapy, postural balance, and individuals with 

stroke. Articles included were limited to publications within the past 

10 years, peer-reviewed articles, and articles in the English language. 

Articles were screened by title, abstract, full text and duplication. 

Inclusion criteria included human participants post-stroke, aquatic 

rehabilitation, balance assessments, and studies obtaining results 

measuring posture, balance, or equilibrium. Exclusion criteria were 

articles in a previous systematic review and meta-analysis. Quality of 

the articles was assessed using the PEDro Scale. Results: Six articles 

were selected for the systematic review. The average PEDro score was 

6 with a range from 4 to 8. Five articles demonstrated quantitative 

information showing beneficial effects for balance based on 

implementation of aquatic therapy interventions as compared to 

placebo or control-based interventions, while the other article showed 

no statistical difference between the groups. Conclusion: The findings 

of this systematic review indicate that aquatic rehabilitation may be an 

effective intervention for individuals experiencing balance deficits 

following stroke. Possible limitations within this review are the small 

sample sizes and variability in the aquatic therapy interventions 

utilized within the various studies.  

MANUAL THERAPY COMPARED TO OTHER THERAPY 

TREATMENTS IN THE OVERHEAD ATHLETE: A 

SYSTEMATIC REVIEW 

Mendrop, Ashlyn A., Turbville, Bailey D., Wood, Bailey M., McGlawn, 

Ryan 

Physical Therapy Department, School of Health Related Professions, 

University of Mississippi Medical Center, Jackson, MS, USA 

Background: Physical therapists commonly use manual therapy to 

improve shoulder range of motion. Manual therapy was investigated 

to determine its effectiveness in improving range of motion in 

overhead athletes.   

Objective: The objective of this systematic review is to investigate the 

effects of manual therapy techniques versus other therapy treatments 

on improving range of motion in overhead athletes. 

Methods: A systematic search of PubMed, Embase, and PEDro 

databases using search terms related to manual therapy, shoulder, 

overhead athletes, and volleyball were combined with Boolean 

operators. The results were limited to English articles published within 

the last 5 years. Full text articles that remained after a title, abstract and 



full text screen were included. 

Results: The initial search yielded a total of 419 articles which were 

screened based on specific inclusion criteria. Following a title screen, 

abstract screen, and full text screen, eight articles fit the inclusion 

criteria defined and were included for review. Of the eight articles 

included, seven reported significant results of improving range of 

motion with some form of manual therapy. 

Conclusion: The results support the benefit of administering various 

forms of manual therapy to an overhead athlete's physical therapy 

program to further improve shoulder range of motion. 

COMPARISON OF FUNCTIONAL TRAINING VS 

TRADITIONAL TRAINING ON ADL’S IN THE OLDER 

ADULT: A SYSTEMATIC REVIEW 

Boydstun, K.M., Ware, M.A., Daughdrill, J.D., Joel, J.J., Colson, S.T. 

Depart. of Physical Therapy, School of Health Related Professions, 

University of Mississippi Medical Center, Jackson, MS, USA 

Age related loss of muscle strength can impact the older adult’s ability 

to perform activities of daily living.  Both traditional and functional 

strength training has shown to improve overall strength in the elderly. 

The purpose of this systematic review is to investigate whether 

traditional or functional training has a greater impact on improving 

ADL performance in older, community dwelling adults. Databases 

were utilized for article searching. Key search words included: 

functional training, traditional training, older adults, and ADLs. 

Results were screened by title, abstract, and full text, respectively. 

Inclusion criteria consisted of: written in English, publication 2010-

2020, participants’ community-dwelling ≥ 65 years old. Studies 

focusing on participants with medical conditions were excluded. After 

screening, 5 articles remained. 722 participants were included in the 

five studies. One of five studies showed no significant difference in 

ADL performance between traditional and functional training. Three 

of five studies indicated a significant difference in favor of functional 

over traditional training in a least one ADL outcome measure. One 

study showed significant within group improvements for both 

traditional and functional training but did not indicate between group 

differences. The findings indicate while both functional and traditional 

training improves ADL’s, functional training showed more significant 

gains.  

THE EFFECTS OF WEIGHT-BEARING ACTIVITIES ON 

BONE MASS DENSITY IN CHILDREN AND YOUNG ADULTS 

WITH DOWN SYNDROME: A SYSTEMATIC REVIEW 

Cain, JT;  Rylander, AT; Bradford, AW;  Lin, S.  

Depart. of Physical Therapy, School of Health Related Professions, 

University of Mississippi Medical Center, Jackson, MS, USA 

Background: Down syndrome (DS) is a chromosomal disorder that 

could lead to early development of osteoporosis and increased fracture 

risks. Weight-bearing activities (WBA) have been shown to improve 

bone mineralization in various population. However, the effects of 

WBA on bone density in DS individuals have not been fully 

investigated. 

Objective: To determine whether WBA improves bone density in 

children and young adults with DS.  

Methods: PubMed, Embase and CINAHL were searched in 

November 2020 for clinical trials that investigated the effectiveness of 

WBA in individuals with DS with bone mineral density (BMD) or 

bone mineral content (BMC) as the primary outcome.  Risk of bias was 

assessed with PEDro.  

Results: The PEDro scores of the four included studies ranged from 4 

to 5. The intervention groups received WBA training , while the 

control groups received no intervention. Three studies showed a 4.0-

14.6% improvement in BMD/BMC in lumbar and femoral regions 

following WBA (p<0.05).  One study demonstrated that WBA did not 

improve bone density (p>0.05).  

Conclusion: Although WBA showed potential in improving bone 

density in young adults and children with DS, the results are not 

conclusive due to inconsistent findings and low level of evidence of 

the included studies.  

EFFECTS OF SPINAL MANIPULATION AND/OR DRY 

NEEDLING/ACUPUNCTURE ON NON-SPECIFIC LOW 

BACK PAIN: A SYSTEMATIC REVIEW   

Felix Adah, Audrey Montalvo, Kaitlyn Harthcock, Anna Myers, 

Meagan Pry, and Min Huang  

Department of Physical Therapy, School of Health Related 

Professions, University of Mississippi Medical Center, MS, USA 

Background: Low back pain, especially non-specific low back pain 

(NSLBP) is a big challenge to healthcare professionals including 

physical therapists.  Physical Therapists employ varying modalities 

including spinal manipulation when treating NSLBP.  Recently, there 

is a huge interest and use of drying needling/acupuncture in the 

management of NSLBP.  However, there are limited studies in the 

literature that examined and compared the efficacy of spinal 

manipulation and or dry needling/acupuncture in the management of 

low back pain (LBP). 

Objective: The purpose of this systematic review is to examine and 

compare the efficacy of spinal manipulation and/or dry-

needling/acupuncture for the treatment of NSLBP.  

Methods: An electronic search of Embase and Pubmed were 

performed to collect randomized control trials. Studies were included 

with the following criteria: 1) human trials, 2) published in English, 3) 

participants were adults eighteen years and older with NSLBP, and 4) 

comparisons of spinal manipulation and/or dry-needling/acupuncture. 

The PEDro scale was used to assess the risk of bias of each study 

included in this systematic review.  

Results:  The electronic search resulted in 381 potential articles, five 

meeting the criteria. Three out of the five studies show spinal 

manipulation provides superior outcomes with having significant P-

values for Oswestry Disability Index (p-values between 0.0004 - 0.01), 

Visual Analog Scale (p-values between 0.0001- 0.005), and Short 

Form-36 (P-values between <0.001 - 0.006).  Risk of bias was assessed 

using the PEDro scale which determined two articles to be high-quality 

(≥7/10), two moderate quality (5-6/10), and one poor quality (≤4/10).  

Conclusion: Three out of the five studies showed spinal manipulation 

provides superior outcomes with having significant p-values when 

compared to DN/acupuncture.  In one of the studies, both manipulation 

and acupuncture were equally effective in the management of LBP 

with no superiority of either of the interventions.  It is suggested that 

in the management of NSLPB, spinal manipulation should be 

considered as first option or be considered in the arrays of other 

therapeutic interventions.  The authors suggest that clinical trials at a 

larger scale to be conducted to validate a better efficacy of spinal 

manipulation compared to dry needling/acupuncture and whether there 

is any synergy between them when treating NSLBP. 

DIFFERENCES IN BONE MINERAL DENSITY OF POST-

MENOPAUSAL WOMENT AFTER PARTICIPATING IN AN 

AQUATIC THERAPY EXERCISE PROGRAM VS. 

ALTERNATIVE INTERVENTIONS: A SYSTEMATIC 

REVIEW  

Kimberly Willis and Ryan McGlawn 

University of Mississippi Medical Center, Jackson, MS, USA 

BACKGROUND: Post-menopause is a term for women who haven’t 

experienced menstruation for 6-12 consecutive months. Bone mineral 

density (BMD) decreases in post-menopausal women which can lead 

to an increased risk for osteoporosis and bone fractures. Traditionally, 

land-based exercises were thought to combat this loss in BMD due to 



their weight bearing properties. However, aquatic exercise allows 

patients to exercise in a reduced weight bearing state while allowing 

the patient to do things they may not be able to do on land. 

OBJECTIVE: To examine whether aquatic therapy improved or 

maintained BMD in post-menopausal women, we reviewed 

randomized control trials that assessed the effects of aquatic exercise 

on BMD compared to any other intervention (sedentary or land-based) 

or no intervention in post-menopausal women. METHODS: PubMed 

and EMBASE databases were searched with participants who were 

post-menopausal women; measured the BMD outcome after aquatic 

therapy; and compared aquatic therapy to alternative interventions. 

Risk of bias was assessed using the Pedro Scale and Quality 

Assessment Tool for Observational Cohort and Cross-Sectional 

Studies. RESULTS: The results indicated that five of the eight studies 

showed a significant difference in BMD in post-menopausal women 

between aquatic therapy and alternative interventions. 

CONCLUSION: Greater improvements in BMD with aquatic 

exercise versus alternative interventions were demonstrated in five of 

the eight studies reviewed. Further research is recommended to include 

larger groups of post-menopausal women and to determine which 

interventions are more beneficial. 

EFFECTS OF BREATHING EXERCISES ON QUALITY OF 

LIFE IN ASTHMA PATIENTS: A SYSTEMATIC REVIEW 

Shelly Dowell, Isabella Vining, Brandi Berry, Chandler Young, 

Melanie Lauderdale, Michael Brown 

Department of Physical Therapy, School of Health Related 

Professions, University of Mississippi Medical Center, MS, USA 

Background: Asthma is a respiratory condition that causes airways to 

narrow and swell and can result in increased mucus production. 

Symptoms can significantly impact quality of life, participation in 

daily activities, and performance at school or work. Objective: The 

aim of this systematic review was to evaluate the effects of breathing 

exercises on the quality of life in patients with asthma.  Methods: An 

article search was conducted using PubMed and Embase databases. 

Search terms related to patients with asthma, breathing exercises, and 

quality of life were used. The following filters were applied: English, 

publication within the last 10 years, clinical trials, and RCTs. All 

articles were screened for quality using the PEDro database. Results: 

Seven randomized control trials were included in this review. Six of 

the seven articles revealed statistically significant improvements in 

quality of life within the intervention groups and/or between 

intervention and control groups. Conclusion: The findings of this 

review support that breathing exercises could be added to the treatment 

of patients with asthma to positively impact their quality of life. 

Possible limitations of this review are the varying breathing techniques 

used in the intervention groups and varying measures of quality of life. 

PPARɣ RECEPTOR AGONIST PROTECTS AGAINST 

LIPOPOLYSACCHARIDE-INDUCED BRAIN INJURY IN 

NEONATAL RATS 

Han-Chi Wei1, Lu-Tai Tien1, Lir-Wan Fan2 

1School of Medicine, Fu Jen Catholic University, Xinzhuang Dist., 

New Taipei City, Taiwan, 2Department of Pediatrics, Division of 

Newborn Medicine, University of Mississippi Medical Center, 

Jackson, MS, USA 

Previous studies have demonstrated that pioglitazone, a peroxisome 

proliferator-activated receptor gamma (PPARγ) agonist, inhibits 

ischemia-induced brain injury.  The present study was conducted to 

examine whether pioglitazone can reduce impairment of behavioral 

deficits mediated by inflammatory-induced brain white matter injury 

in neonatal rats.  Intraperitoneal (i.p.) injection of lipopolysaccharide 

(LPS, 2 mg/kg) was administered to Sprague–Dawley rat pups on 

postnatal day 5 (P5), and i.p. administration of pioglitazone (20 mg/kg) 

or vehicle was performed 5 minutes after LPS injection.  Sensorimotor 

behavioral tests were performed 24 h after LPS exposure, and changes 

in biochemistry of the brain was examined after these tests.  The results 

show that systemic LPS exposure resulted in impaired sensorimotor 

behavioral performance, reduction of oligodendrocytes and 

mitochondrial activity, and increases in lipid peroxidation and brain 

inflammation, as indicated by the increment of interleukin-1 (IL-1) 

levels and number of activated microglia in the neonatal rat brain.  

Pioglitazone treatment significantly improved LPS-induced 

neurobehavioral and physiological disturbances including the loss of 

body weight, hypothermia, righting reflex, wire-hanging maneuver, 

negative geotaxis, hind-limb suspension in neonatal rats.  The 

neuroprotective effect of pioglitazone against loss of oligodendrocytes 

and mitochondrial activity was associated with attenuation of LPS-

induced increment of thiobarbituric acid reactive substances (TBARS) 

content, IL-1 levels and number of activated microglia in neonatal 

rats.  Our results show that pioglitazone prevents neurobehavioral 

disturbances induced by systemic LPS exposure in neonatal rats, and 

its neuroprotective effects are associated with its impact on microglial 

activation, IL-1 induction, lipid peroxidation, oligodendrocyte 

production and mitochondrial activity.   
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FINITE ELEMENT ANALYSIS OF A PATIENT-SPECIFIC 

UNILATERAL TMJ IMPLANT WITH MICROSTRAIN 

ANALYSIS OF VARIOUS SURGICAL SCREW 

CONFIGURATIONS. 

Anik Banerjee1, Amit Roy Chowdhury1, Subrata Saha2 

1Department of Aerospace Engineering and Applied Mechanics, 

Indian Institute of Engineering Science and Technology, Shibpur, 

India, 2Department of Restorative Dentistry and Department of Oral 

and Maxillofacial Surgery, School of Dentistry, University of 

Washington, Seattle, WA, USA 

Designing a perfect alloplastic implant is an essential aspect of Oral 

and Maxillofacial surgery. TMJ disorder’s incidence rate is increasing 

4% every year, approaching 10% of the world’s population. Complex, 

variable symptomatology across TMJ patients challenges successful 

biomedical engineering design of solutions. Thus, we need the 

capacity for patient-specific implant designs. Multiple TMJ implants 

are already available in the market, but modern-day oral and 

maxillofacial surgeons have recognized the need for a patient-specific 

implant. This study constructed a 3D model of a defective mandible 

from stacks of 2D CT-scan using DICOM images of the patient using 

Materialise Mimics software by manual segmentation method. We 

designed the required patient-specific implant using the Materialise 3-

Matic and SolidWorks. We applied structural analysis using the Finite 

Element Analysis (ANSYS 19), with optimized boundary conditions 

and external and internal loading conditions. We will present the 

results of our study confirming the optimized arrangement of the 

screws based on the von-misses stress and microstrain analysis.  

BIOMECHANICAL EFFECT OF SURGICAL SITE AND PRE-

TENSION FORCES ON IMPLANTED GRAFT DURING 

OUTSIDE-IN ACL RECONSTRUCTION SURGERY 

Byeong Chan Cho, Tae Soo Bae 

Dept of Biomedical Engineering, Jungwon University, Goesan, Korea 

The selection of pre-tension force during ACL reconstruction surgery 

is still controversial. Therefore, our study aimed to propose an 

appropriate pre-tension force for each surgical position by analyzing 

stress and strain on the implanted grafts as changes of pre-tension 

forces when reproducing continuous motion of the knee through the 

Multi-Flexible Body Dynamics(MFBD) analysis. Through MFBD 

analysis(Recurdyn V8R5, FunctionBay, Korea), stresses and strains on 

the implanted graft were calculated by simulating four pre-tension 



forces(0, 10, 20, and 30N) at 10 recommended surgical positions with 

three radii(5, 10, 15mm) referred to the previous studies and then the 

calculated results were compared and analyzed among them. The 

lowest implanted graft stress and strain was found in a posterior 

proximal site at 15 mm from the lateral femoral epicondyle; the pre-

tension force here showed no significance. In conclusion, the stress and 

strain of implanted graft was affected more by surgical position than 

by pre-tension force except a few positions(anterior proximal 15mm, 

proximal 5mm and posterior proximal 10mm). Therefore, it is 

considered that the selection of optimal surgical position does not 

affect the implanted graft by pre-tension force during the clinical 

application if injured ACL cannot recover the intact graft condition 

through reconstruction surgery. 

BIOMECHANICAL EFFECTS OF DISC DEGENERATION 

DISEASE IN THE MIDDLE CERVICAL SPINE: A FINITE 

ELEMENT ANALYSIS 

Pechimuthu Susai Manickam1(a) , Sandipan Roy1,  and Subrata Saha2 

1,Department of Mechanical Engineering, SRM Institute of Science 

and Technology, Potheri, Kattankulathur 603203, Chengalpattu 

District, Tamilnadu, India., 2, School of Dentistry, University of 

Washington, Seattle, WA, USA 

The cervical disc degeneration is a condition that modifies the normal 

biomechanical behavior of the disc and affects the transmission of load 

in the anterior column of the cervical spine and accelerates the disc 

degeneration in the adjacent segments. The biomechanical effects of 

the disc degeneration in the cervical spine plays a major role in 

understanding the biomechanics of the spinal disorders and it will 

provide insight for clinical treatment. A three-dimensional finite 

element model of the cervical spine from C3-C6 was developed and 

validated with the existing in vitro and in silico studies. The intact 

model was modified in to degenerative models simulating mild grade, 

moderate grade and severe grades of the cervical disc degeneration in 

the C4-C5 level. A compression load and 50 N and 1 Nm load is 

applied to determine the motion in all physiological motion. The range 

of motion for the mild, moderate and the severe grades of degeneration 

need to be calculated and the adjacent segment intradiscal pressure 

need to be compared with the intact model. Generally, the disc 

degeneration will alter the motion, loading pattern of the degenerated 

segment and also the adjacent segments. The abnormal motion and the 

load will increase the risk of degeneration in the adjacent segments. 

This study will provide a numerical data for the clinician to suggest the 

surgical treatment. The alteration of the biomechanics in the disc for 

the adjacent segments can be reduced so we can prevent the disc 

degeneration. 

BIOMECHANICAL EVALUATION OF GLENOID 

AUGMENTATION CONSTRUCTS 

Susan O. Floyd1, Kyle D. Paul2,; John N. Manfredi2, John D. Easton1, 

Amit M. Momaya2, Eugene W. Brabston2, Brent A. Ponce3, Alan W. 

Eberhardt1 

1Department of Biomedical Engineering, University of Alabama at 

Birmingham; Birmingham, AL, USA, 2Department of Orthopaedic 

Surgery, University of Alabama at Birmingham; Birmingham, AL, 

USA, 3 Hughston Clinic, Columbus, GA, USA 

Anterior shoulder instability (ASI) occurs when the humeral head 

dislocates from the glenoid cavity. Glenoid bone loss is common 

following ASI and bony glenoid augmentation surgeries, such as the 

Latarjet procedure, may be performed when there is more than a 13% 

bone defect. The Latarjet procedure involves transferring the coracoid 

bone to the anterior glenoid face to replace missing bone. Previous 

studies have shown superiority of coracoid transfer as opposed to other 

soft tissue/structural grafts. Surgeons have indicated a preference for 

screw fixation, which provides good long-term clinical outcomes, but 

area associated with high rates of hardware complications. Other 

fixation techniques, such as suture button fixation, have been shown to 

exhibit strength comparable to screw fixation. It is difficult to compare 

fixation techniques as there is no standardized: testing protocol, sample 

composition, and definition of failure. To address this problem, a 

reproducible testing protocol was created using bone simulant to 

compare multiple fixation techniques with stepwise forces simulating 

daily activities and ramp to failure stimulating a traumatic event. 

Preliminary results using simulants (15lb/ft3 cellular Sawbones™ 

blocks) showed that suture-button fixation was comparable in strength 

to the standard screw fixation and may perform better in patients with 

poor bone quality.  

MECHANICS OF THE FINGER EXTENSOR HOOD 

FOLLOWING CENTRAL SLIP INJURY 

Tyler Shipley, Tyler Houston, Karl Bilderback, Jennifer Walt, Michael 

Clark, R. Shane Barton, and Giovanni F. Solitro 

Louisiana State University Health Sciences Center Shreveport, School 

of Medicine, Department of Orthopaedic Surgery, Shreveport, 

Louisiana USA 

Background: The purpose of this study is to explore the amount of 

work, quantitated by flexion and extension cycles, that is needed to 

obtain a positive Elson test following central slip injury. Methods: 

Frozen cadaveric fingers from individuals with an average age 79.6 

years were used. Testing was performed by imposing sinusoidal 

displacement of the two tendons with loads ranging from 30N to 2N at 

1 Hz. Following damage to the CS, each finger was cycled 1000 times 

and following 100, 200, 300 and 1000 cycles, we measured MCPJ, 

PIPJ, and DIPJ extension angles from the flexed position and distance 

between landmarks of the extensor apparatus. An Elson test was 

simulated by measuring force required to displace the DIPJ 2.5 mm 

and 5 mm into flexion.Results: When combining ring and middle 

fingers, force required for 5mm flexion displacement of the DIPJ 

measured in the control of 1.05+0.69N increased to 2.36+0.97N 

following 1000 cycles, however, the change was significant after only 

100 cycles (p=0.03). Distance between the lateral bands (OML to 

OLL) widened from 12.2+1.6mm in the control to 13.8+1.5mm after 

damage (p<0.05).  This moderately correlated with force needed to 

displace the DIPJ 2.5mm (R^2=0.52) and ROM of the PIPJ (R^2=-

0.59).  Expansion of the extensor hood (LDC to LTL, MDC to MTL) 

occurred during cycling (p<0.05) and negatively correlated with PIPJ 

ROM (R^2<-0.5). 

Conclusion: The Elson test is capable of detecting  

DESIGN, CONSTRUCTION, AND PILOT TESTING OF A 

DIFFERENTIAL RESISTANCE ELLIPTICAL EXERCISE 

DEVICE TO REDUCE LEG STRENGTH ASYMMETRY POST-

STROKE 

John D. Easton1, Christopher P. Hurt2 David A. Brown3, Alan W. 

Eberhardt1 

1Department of Biomedical Engineering, University of Alabama at 

Birmingham, Birmingham, AL, USA 2Department of Physical Therapy, 

University of Alabama at Birmingham, Birmingham, AL, USA, 3School 

of Health Related Professions, University of Texas Medical Branch, 

Galveston, TX, USA 

Stroke is a primary cause of long-term disability. A common outcome 

is hemiparesis, an imbalance of muscular strength and poor motor 

control between the two body sides. Resulting gait abnormalities beget 

compensatory patterns leading to overuse of the stronger leg resulting 

in pain and injuries. Emerging research indicates differential leg 

resistance via split-belt treadmill training may help reverse these 

effects; however, size and expense of such devices may prohibit their 

use in the home. Meanwhile, elliptical machines show promise due to 

their inherent mechanical simplicity, compactness, and affordability. 

Here, we present the design, construction and pilot testing of a novel 

differential resistance elliptical machine. Design constraints included 



motor assistance, “free-wheeling” (allows the user to pedal faster than 

the motor and encounter resistance), and walker accessibility. It was 

hypothesized that by altering the crank arm length on one side, 

differential forces could be achieved and controlled. The prototyped 

device, which cost less than $2000 to construct, was user tested using 

load cells coupled to each pedal and a motion capture system. The 

preliminary results indicated that shortening one crank arm increased 

the forces exerted by the associated leg, providing preliminary 

evidence for an affordable home-based rehabilitative exercise solution 

for those living post-stroke.  

MECHANICAL CHARACTERIZATION OF MENISCAL 

TISSUE IN COMPRESSION AND IN SHEAR 

Andy Morejon1, Thomas Best1, Alicia Jackson1, Francesco 

Travascio1,2 

1University of Miami, Coral Gables, FL, USA and 2Max Biedermann 

Institute for Biomechanics, Miami Beach, FL, USA 

The human meniscus is a fibrocartilaginous “C” shaped tissue wedged 

between the femoral condyle and the tibial plateau of the knee. It is 

composed of a solid matrix of mostly proteoglycans and collagen, as 

well as a fluid phase accounting for 74% of the tissue’s weight. When 

mechanically loaded during everyday activities, it dampens 

compressive and shear loads to protect the underlying articular 

cartilage. Therefore, knowledge on the meniscal mechanical behavior 

would aid in a better understanding of the tissue’s role in preserving 

the health and integrity of the tissue and the knee joint overall. The 

purpose of this research was to investigate the mechanical response of 

the meniscus in compression and shear, and how it relates to the tissue 

composition. Accordingly, mechanical tests of static and dynamics 

compressions, as well as static and dynamic shear were conducted. 

From the experimental results, the tissue’s material parameters and 

dampening properties were quantified. Also, the biochemical contents 

of the tissue (water, collagen, and proteoglycans), which relate to the 

health status of the meniscus, were measured and correlated with the 

meniscal material parameters. It was found that the mechanical 

response of the meniscal tissue in compression and shear strain not 

only relates to the tissue’s composition, but also its specific 

morphology. These results provide a better understanding of the 

mechanical behavior of the meniscus. In addition, this study offers a 

quantitative appraisal of mechanical parameters that can be used to 

develop mathematical models. Such models will guide the design of 

biomimetic tissue engineering scaffolds that restore meniscal function 

in those suffering from meniscal injury. 

DEVELOPMENT OF A GAIT BASED BIOMETRICS 

ALGORITHM FOR IDENTIFICATION  

Katelyn M. Williams,1,3 Matthew B. A. McCullough2,3,  

1Department of Industrial and Systems Engineering, North Carolina 

A&T State University, Greensboro, NC, USA, 2Department of 

Chemical, Biological, and Bioengineering, North Carolina A&T State 

University, Greensboro, NC, USA, 3The Center for Cyber Human 

Analytics Research for the Internet of Things  

Biometrics are obtained from biological data unique to each individual. 

This makes biometrics a strong option for security measures. Many 

biometrics-based security systems lack accuracy and fail. A biometric 

such as a gait-cycle is unique to everyone, though, not implemented in 

everyday life. An algorithm from literature was replicated then 

modified to produce crucial performance metrics for everyday use. 

Kinematic data from open-source datasets CASIA-A and CASIA-B 

was obtained. An algorithm for identification was replicated and 

information set theory was used for gait-cycle development. Once the 

features were calculated, the nearest-neighbor classifier was applied to 

the features for identity discernment. Input and target variables were 

uploaded from CASIA-A and CASIA-B. Five subjects from each 

dataset were chosen. Images were converted into matrices; 40 rows of 

features were inputs and 2 for targets. The neural network was trained 

until validation completion. Codes and confusion matrices were 

created showing recall, precision, and accuracy. Results show that 

recall for each dataset is 100%. Precision and accuracy are over 90% 

when the input and target are the same person, but less than 10% when 

they are different. The modified algorithm performs at a high level and 

is useful for identification. 
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REHABILITATIVE ENGINEERING VIA SERIOUS GAMES 

TO IMPROVE PEDIATRIC PROSTHETIC USAGE 

Peter Smith, Matt Dombrowski, Shea McLinden, Dominique Courbin, 

John Sparkman, and Albert Manero 

Limbitless Solutions, University of Central Florida, Orlando, Florida, 

USA 

Pediatric patients with upper limb amputations have high rejection 

rates for prostheses. Usage rates for electromyographic actuated 

assistive devices are reported between 37% and 56% where 

underutilization can result in the devices being discarded [1, 2, 3]. 

Struggles to advance learning the controls for the device, often limited 

by in-person training sessions, can result in frustration.  

This study developed rehabilitation-focused gamified mobile 

applications and custom electromyography game control devices, to be 

used as an accompanying training system for an in-house 

manufactured prosthetic arm device [4]. Using the system, patients can 

train at their own pace for multi-gesture routines from a smartphone.  

This advancement is being studied in an on-going pediatric clinical 

trial. With the availability of mobile devices, accessible serious 

gaming has the potential for significant impacts in the field of 

prosthetics and neurorehabilitation. By providing real time visual 

feedback, prosthetic multi-gesture routine learning can be improved 

and can supplement in-person occupational therapy sessions. This 

increased continuity may be an effective tool to increase prosthetic 

adoption and affinity. Accessible on the Apple App and Google Play 

mobile stores, these serious training games and calibration utilities 

have been designed to support caregivers and patients for expanded 

practice of command flexures.  

AI AND DATA SCIENCE/ANALYTICS POWERED NOVEL 

DIGITAL HEALTH PLATFORM FOR ANDROLOGY 

Raj Ray 1, Zack Agar 1, Pratik Dutta 2, G.Thomas 1, Trisha Sarkar 1, 

Ritwik Ghosh 1, Debarshi Roy 3 

1 SystemOnSilicon Corporation, Pflugerville, TX, USA, 2 StonyBrook 

University, Stony Brook, NY, USA, 3 Department of Biology, Alcorn 

State University, Lorman, MS, USA  

Digital innovation & transformation, a technology revolution triggered 

by the latest advancements in the IT sector, has redefined a number of 

socially significant domains including healthcare, agriculture, food, 

finance and education since the turn of this millennium. Although the 

power of digital technology has played a key role in modernizing many 

areas of the healthcare arena, a critical sub-category like andrology i.e., 

sexual and reproductive health of men, is yet to reap the full benefit of 

digitalization. This paper describes and explains how Ginger, the 

world’s 1st data science and analytics powered digital healthcare 

solution for andrology, is ushering in a new era of men’s health, a 

traditionally neglected domain, with innovative applications of 

cutting-edge technologies such as artificial intelligence, machine & 

deep learning, natural language processing, bioinformatics, blockchain 

and cloud computing. Ginger offers custom recommendations, 

contextual guidance, smart alerts, in-depth report analytics and 

statistical guidance for physicians, health institutions, biomedical 

researchers, pharma houses, insurance companies and common users. 



The data analytics engine of ginger helps users with personalized 

analytics, physicians with predictive and prescriptive analytics and 

care giving institutes with demographic analytics. A one-stop solution 

for men suffering from chronic ailments like erectile dysfunction, 

infertility, ejaculation problems, prostate gland issues etc. Ginger helps 

users access affordable physiological and psychological treatments 

through its cloud and big data analytics powered smart and interactive 

telehealth platform. 

COMPUTATIONAL MODEL OF THE MENISCUS TISSUE: A 

PARAMETRIC ANALYSIS OF THE ENERGY DISSIPATION  

Massimiliano De Rosa1, Alicia R. Jackson1, Francesco Travascio1,2  

1University of Miami, Coral Gables, FL, USA and 2Max Biedermann 

Medical Center, Miami Beach, FL, USA 

The meniscus is a fibrocartilaginous tissue that lies between the tibia 

and the condyles of the femur. It provides structural integrity to the 

knee when it undergoes tension or torsion reducing the friction during 

movement. The menisci also have the important function of dissipating 

energy during motion through the friction generated by the relative 

movement of the fluids and the porous solid structure. Variations in 

the composition of the tissue are reflected in fluctuations of the 

parameters characteristic of the mechanical behavior of the tissue. As 

of today, the relation between the tissue composition and its dissipative 

capability has not been investigated in depth. This study is a 

quantitative analysis of the energy dissipated as a function of the 

parameters that define the mechanical response of the meniscus. To do 

so, a finite element model was developed in FEBio, in which the tissue 

was modeled as a biphasic material, with a neo-Hookean solid phase 

and a constant permeability. The simulations have been conducted 

within a certain range of fluctuation of the tissue mechanical 

parameters, to account a certain variability of the composition of the 

tissue. Also, to account a broad range of knee movements, different 

mechanical loading conditions have been simulated. The results of this 

computational study suggest a clear relation of the damping ability of 

the tissue with its composition as well as with the loading conditions. 

Improving the knowledge about the mechanism of the damping within 

the meniscus might be useful to improve the strategies for the treatment 

of meniscus degeneration and injuries. 

MACHINE LEARNING TECHNIQUES FOR NON-INVASIVE, 

REAL-TIME MONITORING OF NOCTURNAL BLOOD 

PRESSURE TRENDS 

Shreya Tamma1, Philip Tan2, and Nanshu Lu1,2,3,4 

1Department of Biomedical Engineering, The University of Texas at 

Austin, Austin, TX, USA. 2Department of Electrical and Computer 

Engineering, The University of Texas at Austin, Austin, TX, USA. 
3Texas Materials Institute, The University of Texas at Austin, Austin, 

TX, USA. 4Department of Aerospace Engineering and Engineering 

Mechanics, The University of Texas at Austin, Austin, TX, USA. 

In comparison to daytime blood pressure monitoring, sleep stage 

characterization and nocturnal blood pressure levels have become 

early, and sensitive, indicators of cardiovascular risk and mortality. 

However, current blood pressure monitoring technologies are invasive, 

non-continuous, uncomfortable, or unreliable. To address this concern, 

a non-invasive, continuous, and at-home blood pressure monitoring 

system was developed using flexible and wearable technology known 

as electronic tattoos (e-tattoos), and arterial hemodynamics were 

monitored using photoplethysmography (PPG). This project aims to 

implement accurate and efficient machine learning (ML) algorithms to 

detect and monitor nocturnal blood pressure using PPG techniques 

through a wearable e-tattoo. Over the course of a month, 30+ datasets 

were collected and nearly 2000 cardiac cycles were used to train the 

ML algorithm. The Finapres Portapres® monitoring system was used 

to collect ground truth blood pressure data in correspondence with e-

tattoo measurements. A multitude of features and large sets of data 

have proven to be essential to developing a robust and accurate 

algorithm used to monitor the absence of natural nocturnal blood 

pressure dipping. The ML algorithm itself was developed through 

linear regression and OLS calculation techniques and error was 

calculated using mean squared error and the coefficient of 

determination. 

APPLICATION OF A HYPER-ELASTIC CONSTITUTIVE 

MODEL TO AN ELASTOMER FOR ANALYTICAL 

ANALYSIS 

Shunafrica C. White, Matthew B.A. McCullough, and Paul Akangah, 

North Carolina A&T State University, Greensboro, NC, USA 

The optimal material constants of constitutive models are solved by 

curve fitting experimental data. The curve fits for hyper-elastic 

constitutive models, as performed in ANSYS, require uniaxial, biaxial, 

and shear test data. However, often times biaxial and shear test data is 

unavailable or does not exist. Therefore, the objective was to establish 

and test an approach to model the material behavior of an elastomer 

using only uniaxial test data. The objective was carried out by applying 

a non-linear least squares curve fitting technique, in Matlab, to 

optimize the material constants of the Yeoh constitutive model. The 

curve fitting technique minimized the error between the analytical and 

experimental solutions.  The material constants optimized in Matlab 

varied less than 5% of the values yielded from the curve fit in ANSYS 

when uniaxial, biaxial, and shear test data of the elastomer were 

utilized. Therefore, it can be concluded that this curve fitting technique 

is a valid approach for optimizing material constants of a constitutive 

model with limited test data. The derivations of the constitutive model 

and techniques used in this project will be applied in future work to 

understand the material behavior of soft tissues in diabetic patients. 

GRAPH THEORETICAL ANALYSIS OF STRUCTURAL 

BRAIN NETWORKS TO RECOGNIZE SUBJECTS WITH 

ADHD 

Fatine Elakramine, Safae El Amrani, Harun Pirim,  Raed Jaradat  

Mississippi State University, Mississippi State, MS, USA 

According to Centers for Disease Control and Prevention, the 

estimated number of US children with ADHD is 6.1 million (9.4% of 

the population) aged 2-17. The diagnostic and treatment of individuals 

with Attention-Deficit/Hyperactivity Disorder (ADHD) gain 

significant attention in the literature and across international debates. 

ADHD is a chronic neurodevelopmental disorder that causes cognitive 

and behavioral symptoms such as lack of concentration, lack of paying 

attention, and the completion of complex tasks such as prioritizing 

tasks. ADHD is a focal abnormality in the development and 

functioning of the children's brain; however, recent studies 

demonstrated that ADHD is a dysfunction of distributed brain 

networks. For a better diagnosis and treatment of ADHD, the need to 

develop tools and networks is essential. This study proposes a 

framework, employing a graph theory-based analysis to evaluate the 

structural brain network for adults with ADHD and healthy controls 

across different edge thresholds to draw differences between the two 

types of individuals. Public release resting-state FMRI data of time-

varying functional brain connectivity is used in this study to validate 

the proposed framework. Network metrics, including several centrality 

measures, clustering coefficient, and modularity scores are computed 

to demonstrate the filtered networks' discrepancy and topology. 
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PREPERATION AND CHARACTERIZATION OF ZINC 

INCORPORATED POLYCAPROLACTONE NANOFIBERS 

Dekonti Davies, Sheikh Saudi, Narayan Bhattarai  

Department of Chemical, Biological, and Bioengineering, North 

Carolina A & T State University Greensboro, NC, USA 

Zinc (Zn) is a biodegradable metal of interest with biomaterial 

applications due to its moderate degradation rate. It is also an essential 

trace element in the human body, present in all organs, tissues, body 

secretions, and fluids and it plays a role in wound healing. This 

research used the electrospinning technique to incorporate Zn particles 

into nanofibers. Various ratios of Zn metal nanoparticles were 

incorporated into polycaprolactone (PCL) nanofiber meshes. 

Physiochemical properties of the mesh were analyzed by Scanning 

electron microscopy (SEM), Transmission electron microscopy, 

Fourier-transform Infrared spectroscopy (FTIR), and X-ray 

diffraction. In vitro release of Zn ion (Zn2+) was investigated in cell 

culture conditions up to 21 days and quantified through inductively 

coupled plasma mass spectrometry (ICP).  

A NOVEL HYDROGEL-BRONCHIAL EPITHELIAL CELL 

SPHEROIDS FOR TOXICOLOGICAL EVALUATION  

Sara D. Tatum1, 2, Sheikh Saudi1 and Narayan Bhattarai1. 

1Department of Chemical, Biological and Bioengineering, North 

Carolina A&T State University, Greensboro, NC, USA, 2Applied 

Science and Technology, North Carolina A&T State University, 

Greensboro, NC, USA 

Most recent report of the world health organization states that different 

respiratory diseases rank 3rd, 4th and 5th as leading causes of death 

globally. These astounding statistics are attributed to certain risk 

factors that include but are not limited to air pollution and 1st, 2nd and 

3rd hand smoke. In addition, marijuana, the most commonly used illicit 

drug in the US, is becoming legal in certain states for recreational use. 

However, with the increase in use, the question of long-term 

respiratory health effects becomes crucial. In addition, evidence has 

emerged that US military personnel deployed to Iraq and Afghanistan 

may be at risk for developing respiratory symptoms and, in some cases, 

disabling chronic lung diseases including chronic bronchitis, 

emphysema, asthma, and constrictive bronchiolitis. Because of this 

strong evidence, we see there is a necessity for effective respiratory 

toxicology models. While valuable, two-dimensional methods are 

simplistic and overlook important biological parameters that influence 

cellular behavior.  The purpose of this study is to elucidate the efficacy 

of bronchial epithelial cells (Beas-2B) in a novel alginate-nanofiber 

hydrogel spheroid as a three-dimensional cytotoxicity testing model. 

Xenobiotics including gun range dust and Δ9- tetrahydrocannabinol 

THC were used to verify this model can be used for cytotoxicity 

testing. Viability of encapsulated Beas-2B cells were analyzed 

following exposure to gun range dust extract and Δ9- 

tetrahydrocannabinol THC. This study established that beas-2b cells 

encapsulated in a novel alginate-nanofiber hydrogel encapsulate is an 

effective three-dimensional cytotoxicity testing model. 

PREPARATION AND MECHANICAL CHARACTERIZATION 

OF HYDROGEL MICROCAPSULES USING HYBRID 

NANOFIBERS OF POLYCAPROLACTONE AND GELATIN 

Felix Tettey, Sheikh Saudi, Thakur Sapkota, Narayan Bhattarai 

Department of Chemical, Biological, and Bioengineering, North 

Carolina A & T State University, Greensboro, NC, USA. 

Cell encapsulated microcapsule has been found as an alternative 

strategy for cell therapy application. Alginate hydrogel is one of the 

most useful and promising biomaterials for cell encapsulation 

technology due to its several benefits such as less-toxic, 

biocompatible, ease to form a gel and the ability that it is in abundance 

to acquire naturally from seaweed. The use of alginate microcapsule 

has however been impeded by their mechanical instability and high 

porosity. To overcome these problems, we are developing a 

polycaprolactone (PCL)-gelatin electrospun nanofibers and 

embedding them in the alginate hydrogel microcapsules and 

characterize its properties. Microcapsules must be adequately 

permeable and stable and as such needs mechanical capacity to control 

movements inside out. The fabrication of microcapsules was achieved 

by electrospraying techniques which involves the mixing of alginate 

solution with solution of filtered cryoground powder solution of 

PCL/gelatin and subjecting the mixture to a high voltage source. 

Microcapsules produced were characterized using various 

characterization techniques such as morphology by Scanning Electron 

Microscopy (SEM), chemical compositions by Fourier Infrared 

Spectroscopy (FTIR), mechanical properties by Cellscale 

MicroTesting. A force-displacement curve obtained was analyzed to 

measure Young’s modulus (YM) with increase in YM indicating more 

stiffness in the microcapsule when comparing the control, alginate 

only, and the PCL/gel-alginate microcapsule. In the future directions, 

we will incorporate cells with these materials and characterize for 

potential use in cell therapy and drug deliver applications.  

IMMUNE CELL MIMICKING NANOPARTICLE WITH 

TUMOR TARGETING MOTIFS 

Santosh Aryal1*, Arunkumar Pitchaimani2, Tuyen Nguyen3  

1Department of Pharmaceutical Sciences and Health Outcomes, The 

Ben and Maytee Fisch College of Pharmacy, The University of Texas, 

Tyler, TX 75799, 2Center for Biomaterials, Theranostics, Vellore 

Institute of Technology, VIT University, Vellore 632914, India, 
3Department of Experimental Radiation Oncology, The University of 

Texas MD Anderson Cancer Center, Houston, TX 77030  

Taking inspiration from nature, the integration of biologically derived 

components into synthetic nanoparticles has extended nanoparticle 

usage beyond its ordinary feature. The biomimetic cloaking of the 

synthetic nanoparticle using mammalian cell-ghosts has shown the 

installment of the biological complexity of the original cells thereby 

improving its therapeutic and diagnostic outcomes. Align towards this 

direction, we have developed a bio-membrane integrated nanoparticle 

(BIN) with an ability to communicate with diseased cells in a manner 

similar to that of immune cells. The proposed BIN is made up of 

synthetic materials such as phospholipid and/or polymer integrated 

with cell membrane derive from Natural Killer cell, a member of the 

immune system that can naturally undergo immunosurveillance of 

diseased/stress cells. The engineered BIN shows successful 

translocation of cell membrane-associated proteins onto its surface. 

With its excellent biocompatibility, BIN shows a higher affinity 

towards cancer than normal cells as demonstrated by in vitro flow-

passage assay and exhibits enhanced tumor homing efficiency in-vivo 

with an extended plasma residence time of 18±1.5 h. Moreover, the 

therapeutic potential of doxorubicin-loaded BIN shows effective 

antitumor activity in vivo against the MCF-7 induced tumor model 

with a tumor inhibition rate of 80% (free DOX 60%). Considering the 

tumor homing and therapeutic potential of BIN, the proposed system 

could open a new door for design consideration in nanomedicine. 

COVID-19 STRESSORS AMONG COLLEGE STUDENTS 

LaShonda Brumfield 

Dillard University, New Orleans, LA, USA 

Introduction: As of 2019,the Annual Report of the Center for 

Collegiate Mental Health [2] reported that anxiety continues as the 

most common problem among students who completed the Counseling 

Center Assessment of Psychological Symptoms, with 67.7% of 82,685 

respondents participating in the report.  Clinicians also reported that 

https://www.jmir.org/2020/9/e21279/#ref2


anxiety continues to be the most common diagnosis of the students that 

seek services at on campus counseling centers.  Mental illness can 

affect students’ motivation, concentration, and social interactions, and 

college success.  [1].  The effects of the lockdown and stay-at-home 

orders has brought a negative impact on higher education.  It has 

brought into focus the mental health of various affected populations 

and the many disparities facing them, as well as the need for more 

programming aimed to serve students at historically black universities. 

A recent review of virus outbreaks and pandemics documented 

stressors such as infection fears, frustration, boredom, inadequate 

supplies, inadequate information, financial loss, and stigma [5]. Much 

of the current literature on psychological impacts of COVID-19 has 

emerged from the earliest hot spots in China. Although several studies 

have assessed mental health issues during epidemics, most have 

focused on health workers, patients, children, and the general 

population [6,7]. Methods:  This study will focus on the effect of 

anxiety and depression on the student body of Dillard University, as a 

result of the Covid-19 pandemic, and its effect on students’ ability to 

matriculate through studies successfully.  Students will be emailed a 

survey to assess their past and current experiences with anxiety and 

depression.  Results:  Results will be analyzed using SPSS.  

Conclusion:  The result will be used to assist with creating a baseline 

need for future university programming needs that is anticipates being 

funded by way of an applied grant through Baylor University School 

of Medicine, to better serve the disparities faced by the student on the 

Dillard University Campus as a result of the Covid-19 pandemic. 

GRAPH DEEP LEARNING-BASED ATTENTION-

DEFICIT/HYPERACTIVITY DISORDER CLASSIFICATION 

FOR BRAIN NETWORK  

Yibin Wang, Harun Pirim, and Haifeng Wang  

Department of Industrial and Systems Engineering, Mississippi State 

University, Mississippi State, MS  USA  

Attention-deficit/hyperactivity disorder (ADHD) is one of the most 

common neuro-developmental disorders among children. This 

disorder is marked by an occurrence of inattention, and hyperactivity 

impulsivity that interferes with functioning. Brain network provides a 

mathematical description of the complex connections and interactions 

among neurons in brain. In this research, we apply a deep learning 

method to classify ADHD using brain resting-state functional 

magnetic resonance imaging (rs-fMRI) data. Diffusion convolutional 

neural network (DCNN) architecture is implemented for the graph-

structured ADHD classification task. Correlation matrices are 

constructed based on the MRI acquisition repetition time (TR), which 

are converted to adjacency matrices for brain network as the model 

input. Diffusion-convolution operation builds a representation by 

scanning across each node in our graph-structured input. Different 

training scenarios are designed for the experimental test. The 

experimental results demonstrate that the proposed model is able to 

classify ADHD and non-ADHD patients. The outcome of this research 

is expected to promote the implementation of artificial intelligence for 

ADHD detection and brain network analysis. 

THYMOQUINONE AS A POTENTIAL PREVENTIVE 

THERAPEUTIC AGENT TO REDUCE PREVENT 

OXIDATION OF AMYLOID BETA AND TAU IN HUMAN 

NEUROBLASTOMA CELLS  

Kim Kennedy1, Lir-Wan Fan1, Lu-Tai Tien2, Ham Benghuzzi3, and 

Michelle Tucci1 

1University of Mississippi Medical Center, Jackson, MS 39216, USA, 
2School of Medicine, Fu Jen Catholic University, Xinzhuang Dist., 

New Taipei City 24205, Taiwan, 3Global Training Institute, Flowood, 

MS, USA 

Alzheimer’s disease (AD) is the only cause of death among the top 10 

diseases that cannot be prevented, cured, or slowed with the current 

treatments available. Amyloid beta is thought to be the main initiator 

of AD cognitive decline, activating internal pathways which lead to 

inflammation, oxidation, and cell death. The objective of this study 

was to determine if pretreatment of human SH-SY5Y neuroblastoma 

cells, a model for AD, with antioxidants thymoquinone (TQ) 30 

minutes prior to a challenge with lipopolysaccharide (LPS), an 

inflammatory mediator, can prevent oxidation of amyloid beta (Aβ) 

and Tau. Following treatment, cells were incubated and groups 

evaluated at 24, 48, and 72 hours. Human amyloid precursor protein 

(APP) enzyme-linked immune-sorbent assay (ELISA) and nitric oxide 

assays were performed from supernatant whereas protein and 

glutathione assays were performed from cells. When LPS was added 

to cells, Aβ significantly increased 3-fold compared to untreated cells. 

The addition of TQ, reduced Aβ back toward control value at the initial 

time point. LPS also caused a significant increase in nitric oxide 

without changes in glutathione. TQ administered to the cells prior to a 

challenge with LPS resulted in a decrease in nitric oxide and an 

increase in glutathione which may be a possible mechanism to reduce 

inflammation and reduce oxidation. Signaling pathways implemented 

in the SH-SY5Y cells following LPS will be discussed.  

CYTOMOPHOLOGICAL EVALUATION OF THE TISSUE 

IMPLANT RESPONSE SURROUNDING SUBCUTANEOUS 

UHMWPE IMPLANTS TREATED WITH AMINO ACID 

COATING 

Kenneth Butler, Jr., Michelle Tucci, Gary Lamar Hamil, and Ham 

Benghuzzi 

University of Mississippi Medical Center, Jackson, MS, USA and 

Global Training Institute, Flowood, MS, USA 

Polyethylene materials used in biomedical applications are highly 

compatible and non-immunogenic with host tissues. The use of ultra-

high molecular weight polyethylene (UHMW-PE) has been widely 

used in orthopedic and dental applications to achieve bone integration.  

Because of the increased use of UHMW-PE materials in soft-tissue 

applications, further elucidation of this material in vivo to further 

evaluate the mechanisms involved in tissue-implant adhesion and 

biocompatibility are needed. The purpose of this investigation was to 

describe the tissue-implant response resulting from the subcutaneous 

implantation of UHMW-PE rinsed with saline (control) or coated with 

poly-L-lysine (PLL), arginine-glycine-aspartic acid (RGD), or 

arginine-glycine-glutamic acid (RGE). In this investigation, implants 

of PE rinsed in saline (control) or coated with RGD, RGE, or poly-L-

lysine were implanted into 16 adult male rats subcutaneously.  The 

animals were euthanized at 90 days post-implantation, and the PE 

devices and encapsulating fibrous tissue were harvested. Evaluation of 

routinely stained sections (5 microns, Hematoxylin & Eosin) of the 

fibrous tissue capsule surrounding the PE implants revealed the 

following: 1) all the devices had fibrous connective tissue capsules of 

slightly varying degrees of thickness surrounding them present at the 

time of sacrifice, and 2) the number of macrophages and fibrocytes 

present in the fibrous tissue capsules surrounding the peptide-coated 

devices differed markedly than those retrieved from the saline-washed 

group (ANOVA, p<0.05). 
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