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 SBEC HISTORY 
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. 

 

Conference Information 
The format of the conference is to have concurrent sessions, with each presentation limited to 15 

minutes (12-minute presentation and three minute discussions).  Room assignments for each session 

will be posted at the conference. 

Poster presentations will be held in Earhart room. 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 Thad Cochran Convention Center, 121 Ray Guy Road 
Hattiesburg, MS, which is located approximately is located just 90 mile away from Jackson International Airport and 

60 miles from the Gulfport International Airport.  Driving directions can be found at the end of the program.  

Participating hotels can be found on the SBEC website http://sbec18.org.  
 

All the accepted abstracts/papers will be published in a Special Issue of the Journal of Mississippi 

Academy of Sciences, as well as, an archival proceeding book entitled BIOMEDICAL 

ENGINEERING: RECENT DEVELOPMENTS that will be available at the meeting. 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).  

 
Student Awards:  
Top undergraduate and graduate students for podium and poster presentations will be 

recognized (Cash prized and Certificates) at the awards ceremony on Sunday (must be present 

to receive cash prizes).  

http://sbec18.org/
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Registration 
Registration Fee includes access to all conference events, program copy, manuscript fee, lunches, 

banquet, coffee breaks and snacks. Initial on-site registration will be held from 12:00–3:00 p.m., 

Thursday, February 21, 2019, and will continue all day Friday, Saturday, and Sunday morning. 

Participants are encouraged to pre-register by Jan 22, 2019  (Extended) to take advantage of the 

reduced registration rates. More information in how to register can be found at: http://sbec18.org.  

                                          

Registration Fees 

(http://sbec18.org) 

Before  
January 20, 2019 

After/Onsite 

January 20, 2019 

Investigators registration fee for SBEC $280 $375 

Student registration fee for SBEC $190 $225 

Companion Fee $150 $150 

Combined regular registration fee for 

SBEC and discounted MAS* meetings 

$360 $470 

Combined student registration fee for 

SBEC and discounted MAS* meetings 

$220 $275 

Combined regular registration fee for 

SBEC and discounted MAS* life members  

$330 $440 

*MAS registration included complementary one year membership   

Conference registration fees are non-refundable after February 1st, 2019 (refund prior 2/1 is subject 

to service fee of 75% (food and beverages, printing cost, etc… for presenters will be paid for by 2/1.) 
 

Abstract will be removed from the program if presenter fails to register according to the time lines (by 1/20/2019). 

 

 

Track Chairs 
 

I. Dr. Ibrahim Farah:  

 Education and Patient Care  (Sessions # 1, 6, 14, 15) 
 

II. Dr. Amol Janorkar:  

Healthcare Materials and Techniques (Sessions # 3, 5, 9, 13) 
 

III. Dr. Pradip Biswas:  

Computational and Imaging Techniques (Sessions # 2, 12, 16) 
 

IV. Dr. Michelle Tucci and Ham Benghuzzi:  

Biotechnology (Sessions # 4, 7, 8, 10, 11) 
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Track Session Chair Co-Chair 

I Session I:  

Biomedical Education 

Training-1 

Joseph A. Cameron, Ph.D.  

Jackson State University       

Zelma Cason, Ph.D.,  

University of Mississippi Medical Center 

III Session II:  

Computational 

Bioengineering -1 

Pradip Biswas, Ph.D. 

Tougaloo College 

Elgenaid Hamadain, Ph.D.  

University of Mississippi Medical Center 

II Session III:  

Biomaterials-1 

Amol Janorkar, Ph.D.,   

University of Mississippi Medical Center 

Sarah Morgan, Ph.D. 

University of Southern Mississippi 

IV Session IV:  

Cancer Biotechnology 

Ibrahim Farah, Ph.D., 

 Jackson State University 

Mahavir Chougule, Ph.D., 

 University of Mississippi  

II Session V:  

Drug Delivery 

Narayan Bhattarai Ph.D.,  

North Carolina A&T State University 
Hamed Benghuzzi, Ph.D.,  

University of Mississippi Medical Center 

I Session VI:  

Clinical Therapeutics 

Ahmed Al-Ostaz, Ph.D., 

University Of Mississippi 

Michelle Tucci, Ph.D.,  

University of Mississippi Medical Center 

IV Session VII:  

Agriculture 

Biotechnology 

Sukumar Saha, Ph.D., 

USAD-ARS-Mississippi State University      

 Ahmed El-Ghanam, Ph.D.,  

University of North Carolina  

IV Session VIII: 

Cardiovascular 

Engineering 

C. LaShan Simpson, Ph.D., 

 Mississippi State University 

Saami K. Yazdani, Ph.D,  

University of South Alabama 

II Session IX:  

Biomaterials-2 

Vladimir Reukov, Ph.D.,  

Clemson University  

Lauren Priddy,  Ph.D., 

 Mississippi State University 

IV Session X: 

Neurosciences 

Lir-wan Fan, Ph.D.,  

University of Mississippi Medical Center 

Kenneth Butler,  Ph.D., 

 University of Mississippi Medical Center 

IV Session XI: 

Biological Chemistry for 

Biomedical Engineering 

Applications 

 Bidisha Sengupta, Ph.D., 

 Tougaloo College 
Vinoy Thomas, Ph.D.,  

University of Alabama 

III Session XII: 

Imaging/Microscopy 

Tom Rich, Ph.D., 

 University of  South Alabama 
Hunain Alkhateb,  Ph.D.,  

University Of Mississippi 

II Session XIII: 

Biomaterials-3 

LaShan Simpson, Ph.D., Mississippi State 

University 
Joel D. Bumgardner,  Ph.D.,  
University of Memphis Health Science Center 

I Session XIV: 

Patient Rehabilitation 

Science 

Session Chair: Felix Adah, Ph.D., 

University of Mississippi Medical Center 
 Jamil Ibrahim,  Ph.D.,  

University of Mississippi Medical Center 

I Session XV: 

Biomedical Education and 

Research Training - 2 

Joseph A. Cameron, Ph.D., 

 Jackson State University 
Ibrahim Farah, Ph.D., 

Jackson State University 

 Session XVI: Pradip Biswas, Ph.D.,  

Tougaloo College 
Elgenaid Hamadain,  Ph.D.,  

University of Mississippi Medical Center 

- Poster Session I 

 

Sukumar Saha, Ph.D., 

USAD-ARS-Mississippi State University       

 Ibrahim Farah, Ph.D., 

Jackson State University  

- Poster Session II Min Huang, Ph.D. 

University of Mississippi Medical Center  

 Hyun Joon Lee, Ph.D. 

University of Mississippi Medical Center 
 

 

 Student Awards  Michelle Tucci, Ph.D. , 

University of Mississippi 

Medical Center, C. LaShan 

Simpson, Ph.D, Mississippi 

State University 
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Friday, February 22, 2019 
 

7:00 am-6:00 pm    Registration  
 

1:00-1:10 pm        Opening of the Meeting (Room:) 
Program Chair 

Dr. Amol Janorkar, University of Mississippi Medical Center 

Conference Co-Chair 

Dr. Ham Benghuzzi; University of Mississippi Medical Center 

Conference Co-Chair 

Dr. Michelle Tucci, University of Mississippi Medical Center 
 

 

1:15-2:30 pm:   Workshop 1-  

MATERIAL AND DEVICE DESIGN OPTIMIZATION VIA 

NUMERICAL TECHNIQUES 
 

 

Workshop Speakers:  Prof. Jason Griggs, Prof. Yacoub Najjar, and Prof. Linkan Bian 

Attendees will learn efficient methods for optimizing protocols, formulations, and device designs to maximize their 

performance and minimize their cost and variability. Professor Jason Griggs will demonstrate how to simultaneously target 

multiple design objectives using the geometric means of response surfaces. Professor Jacob Najjar will demonstrate how 

to train artificial neural networks to predict the result of optimization trials. Professor Linkan Bian will demonstrate how 

to use minimum sequential energy design to optimize materials processing. 
  

  Dr. Jason A. Griggs received his PhD from the University of Florida in 1998. He joined the faculty 

at Baylor College of Dentistry (Texas A&M) that same year as an Assistant Professor. During his 

appointment at Baylor, he progressed to the rank of Professor and served as Graduate Program Director 

and Vice-Chair of the Department of Biomaterials Science. Dr. Griggs arrived at University of 

Mississippi Medical Center in 2007 to serve as Chair of the Department of Biomedical Materials 

Science. In addition, Dr. Griggs began simultaneously serving as Associate Dean for Research in the 

School of Dentistry in 2008. He is a Fellow and former President of the Academy of Dental Materials. 

He has served as the Principal Investigator of four NIH R01 grants. He has authored 70 peer-reviewed 

articles, 4 book chapters, and 2 patents. His main research interests lie in fatigue fracture of dental 

restorative materials and implants. 

He has received numerous research grants from federal agencies (NIH and NSF), foundations, and 

industry. Dr. Saha is the founder of the Southern Biomedical Engineering Conference Series. He also 

started the International Conference on Ethical Issues in Biomedical Engineering. Dr. Saha has published over 90 papers in journals, 35 

book chapters and edited volumes, 347 papers in conference proceedings, and 84 abstracts. His research interests are bone mechanics, 

biomaterials, orthopedic and dental implants, drug delivery systems, rehabilitation engineering, and bioethics.  

Dr. Yacoub “Jacob” Najjar is a Professor and Department Chair of the Civil Engineering (CE) 

department at the University of Mississippi (UM). Prior to joining UM in July 2012, he was a faculty 

member, for 19 years, in the Civil Engineering Department at Kansas State University (KSU).  Before 

that, he was an Assistant Professor, for 3 years, in the Department of Civil, Mechanical and 

Environmental Engineering at George Washington University. Dr. Najjar received his MS and PhD 

degrees from the University of Oklahoma. Jacob’s research is mainly focused on the use of applied 

information technology via Artificial Neural Networks (ANNs) to model various complex data-

driven systems. To conduct his research, he was able to secure funding from agencies at national, 

regional, state and local levels. His research efforts have yielded over 100 peer-refereed articles and 

book chapters, 55 conference proceedings and 45 invited technical presentations. 
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Dr. Linkan Bian is an associate professor in Industrial and Systems Engineering Department at 

Mississippi State University. He received his Ph.D. in Industrial and Systems Engineering from Georgia 

Institute of Technology. Dr. Bian's research interests focus on the analytics of Big Data generated from 

complex engineering systems. Methodology of his research includes areas such as, data mining, surrogate 

modeling, statistics optimization, and uncertainty quantification. His research has been applied to areas 

including Additive Manufacturing, supply chains, cybersecurity, and other engineering systems. He has 

received federal funding from NSF, DoD, DoE, and industrial companies. Dr. Bian has published over 40 

peer-reviewed papers that appear in prestigious journals. Dr. Bian's work has been widely recognized in 

the Industrial and System Engineering professional communities. He received the Outstanding Young 

Investigator Award from the IISE, as well as multiple Best Paper Awards. He is an Associate Editor for 

the flagship journal of IISE Transactions. 

 

 

 

Keynote Speakers for Sessions III, IV, V 

 

Session III Biomaterials-1:  Time 2:45 pm  

Keynote 1: Dr. David Puleo, Dean 
  School of Engineering, University of Mississippi, Oxford, MS 

Title: DEVELOPMENT OF REGENERATIVE BIOMATERIALS 

 

David A. Puleo is the dean of the School of Engineering at the University of Mississippi 

(UM). Before joining UM in August 2018, he was the associate dean for research and 

graduate studies at the University of  Kentucky College of Engineering. He also served as a 

professor in the F. Joseph Halcomb III, M.D., Department of Biomedical Engineering, and 

held additional appointments in the Colleges of Dentistry and Medicine and the Institute for 

Sustainable Manufacturing. Dr. Puleo’s research interests focus on applying understanding 

of tissue physiology and pathophysiology to develop biomaterials for controlling cellular 

responses and, ultimately, for enhancing tissue regeneration.  In recognition of his 

contributions, he was elected Fellow of the American Institute for Medical and Biological 

Engineering, the Biomedical Engineering Society, and the International Union of Societies 

for Biomaterials Science and Engineering.  Dr. Puleo received B.S. and Ph.D. degrees in 

Biomedical Engineering from Rensselaer Polytechnic Institute.   

 

 

Session IV Cancer Biotechnology:  Time 4:15 pm 

Keynote 2: Dr. Vladimir Reukov 
  Bioengineering Department, University of Clemson, Clemson, SC 

Title: NANOPARTICLES FOR BIOMEDICAL APPLICATIONS 

 
 

Dr. Vladimir Reukov is a Research Associate Professor at Bioengineering Department of Clemson 

University. His lab develops new biomaterials for various medical applications. Dr. Reukov received 

a BS/MS in Material Science and a PhD in Chemistry from Moscow State University in Russia and 

did his postdoctoral fellowship at Clemson. Among his awards are the Phil and Mary Bradley Award 

for Mentoring in Creative Inquiry, the Dr. Fred D. Bisplinghoff Research Innovation award and the 

2014 Innovision award. Dr. Reukov is the faculty advisor for the Clemson Russian Speaking Society 

and is an active member of professional organizations such as the Society for Biomaterials, 

Biomedical Engineering Society, Materials Research Society, and the Institute of Biological 

Engineering. Dr. Reukov has supervised the research of two graduate students, 53 undergraduates, 

and over 300 Creative Inquiry students. His research is funded by the state, private foundations and 

the university. 
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Session V Drug Delivery:  Time 4:15 pm  

Dr. Ham Benghuzzi 

  University of Mississippi Medical Center, Jackson, MS 

Title: Characterization of Hydroxyapatite as a Novel Drug Delivery System in Tissue Engineering 

 
Dr. Benghuzzi is a Professor at the University of MS Medical Center. He is known nationally 

and internationally as a pioneer in Ceramic Drug Delivery Systems. He has over 250 PubMed 

indexed articles and over 700 abstracts detailing the release characteristics of various 

biologicals from the bioceramic carriers. He has trained more than 35 PhD students who are 

actively involved in academic careers.  He has mentored students at all levels (from high 

school, undergrad, grad, post doc and faculty).  He has served as a mentor for residents and 

faculty on more than 10 funded grants.  He has been in research leadership roles in many 

organizations such President of the Academy of Surgical Research, Vice President of the 

Rocky Mountain Bioengineering Society, President of MAS, Academy’s Executive Director, 

and also organized and chaired several regional, national and international society programs.  

He has also served on numerous NIH special emphasis panels including R-25, K01, KO8, T-

35, and the P-60 center grants.  In addition, he has received numerous awards from various 

organizations during his career.  A few of his awards included: (1) The Presidential Award 

from the RMBS, (2) Presidential Award from SEM International, (3) the Endocrine’s Society 

Outstanding Investigator Award, (4) MAS Contribution to Science Award, (5) The MAS 

Dudley Peeler Award, and (6) HEADWAE Award, (7) C. Hall Award, Outstanding 

Contribution to Biomedical Engineering (32nd SBEC), and (8) ISCM Excellence Award from 

the International Society for Ceramics in Medicine.  He was invited as a keynote/plenary to 

speak at state, national and international levels including recent invitations in France, Italy, 

Spain, Greece, China, Poland, Dubai and Canada. He is a fellow of the American Institute for Medical and Biological Engineering 

(AIMBE) as well as an International Fellow of Biomaterials Science and Engineering (FBSE).    

 

 

February 22, 2019 
Scientific Sessions 

Concurrent Sessions I, II, and III 
Friday Afternoon Presentation # Conference Room: 1 

Time  Session I: Biomedical Education Training-1 
 

Session Chair: Joseph A. Cameron, Ph.D.,  Jackson State University       

Co-Chair: Zelma J. Cason, Ph.D., University of Mississippi Medical Center 

2:45 1-1 EDUCATION ASPECTS OF Developing On-Line Training in Pathology 
Zelma Cason 

University of Mississippi Medical Center, Jackson, MS 

3:05 1-2 ACTIVE LEARNING CLASSROOMS – IN THE EYES OF LEARNERS 
Xiaoshan Zhu Gordy, Elizabeth Carr,  Jessica Bailey 

University of Mississippi Medical Center, Jackson, MS 

3:25 1-3 EARLY BIOMEDICAL SCIENCE EDUCATION AND RESEARCH TRAINING 
Joseph A. Cameron1, Ibrahim Farah1, William Rush2, Joseph Colen3, Zelma Cason4, Michelle Tucci4 

and Hamed Benghuzzi 5 

Jackson State University, Jackson, MS and University of Mississippi Medical Center, Jackson, MS 

3:40 1-4 STUDENTS UNDERSTANDING CHEMISTRY CONCEPTS TO ENHANCE 

STEM SKILLS (SUCCESS) 
Barbara Howard, Naomi Campbell, Solomon Garner, Barbara Graham, Ashton Hamme, and 

Timothy Turner 
Jackson State University, Jackson, MS 

4:05-4:15  BREAK 
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Friday Afternoon Presentation # Conference Room: 2 

Time  Session II: Computational Bioengineering -1 
 

Session Chair: Pradip Biswas, Ph.D., Tougaloo College           

Co-Chair: Elgenaid Hamadain, Ph.D., University of Mississippi Medical Center 
2:45 2-1  THE STRUCTURAL BIOINFORMATICS STUDY OF X-RAY RESOLVED 3D 

STRUCTURES OF BACTERIAL ALANINE RACEMASE FOR THE DRUG 

DESIGN PURPOSES 
Hung-Chung Huang1, 2,Ansley Scott2, Paul B. Tchounwou1, 2 

Jackson State University,, Jackson, MS,  

3:00 2-2  COMPARISONS OF IMAGING DOSE AMONG DIFFERENT IMAGING 

MODALITIES IN RADIOTHERAPY 
R. He1, N. Duggar1, S. Vijayakumar1, E. Hamadain2, H. Benghuzzi2, C. Yang1 

University of Mississippi Medical Center, Jackson, MS 

3:15 2-3 DETECTION AND SPECTRAL CHARACTERIZATION OF NANOPARTICLES 

FOLLOWING PULMONARY EXPOSURE AND EXTRAPULMONARY TRANSPORT 

Sahil Tahiliani, Karshak Kosaraju, Steven Crawford, Joseph Starobin, and Shyam Aravamudhan 

North Carolina A&T State University and University of North Carolina at Greensboro, NC 

3:30 2-4  LAB-ON-A-CHIP THERMOELECTRIC IMMUNOASSAY FOR DETECTION 

OF TNF-Α: EXPERIMENTAL RESULTS AND COMSOL SIMULATIONS OF 

HEAT TRANSFER 
Saif Mohammad Ishraq Bari, Louis G. Reis, and Gregana G. Nostorova 
Louisiana Tech University, Rushton, LA  

3:45 2-5 AUTOMATED IMAGE PROCESSING TO DECODE SECOND MESSENGER 

SIGNALS 
Jennifer Knighten, Mark Taylor, David Weber, and Michael Francis 

University of South Alabama, Mobile, AL 

4:00-4:15  BREAK 

 

Friday Afternoon Presentation # Conference Room: 3 

Time  Session III: Biomaterials-1 
 

Session Chair: Amol Janorkar, Ph.D.,  University of Mississippi Med Center 

Co-Chair: Sarah Morgan, Ph.D., University of Southern Mississippi 

2:45 Keynote DEVELOPMENT OF REGENERATIVE BIOMATERIALS  

Dr. David Puleo 

University of Mississippi Medical Center 

3:15  

3-1 

 DEVELOPMENT OF HYALURONIC ACID-BASED SCAFFOLDS TO 

MAINTAIN PLURIPOTENCY STEMNESS IN HUMAN DENTAL PULP STEM 

CELLS 
Tao Lowe 
University of Tennessee health Science Center, Memphis, TN 

3:30  

3-2 

NANOSTRUCTURED SURFACES PROMOTE DIFFERENTIATION OF RAT 

NEURAL STEM CELLS INTO OLIGODENDROCYTES  
Jennifer Xie,  

New York Institute of Technology Osteopathic School of Medicine, Jonesboro, AR 

3:45  

3-3 

TANNIC ACID-DRUG SCAFFOLD NANOPARTICLES FOR IMPROVED 

CANCER THERAPY  
Murali Yallapu 

The University of Tennessee Health Science Center, Memphis, TN  

4:00-4:15  BREAK 

 

4:00-4:15  Break (Lobby) 
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Scientific Sessions: Concurrent Sessions IV, V, VI 
 

Friday Evening  Presentation # Conference Room: 1 

Time  Session IV: Cancer Biotechnology 
Session Chair:  Ibrahim Farah, Ph.D., Jackson State University   

Co-Chair: Mahavir Chougule, Ph.D., University of Mississippi 

4:15 Keynote  EVALUATION OF QUANTUM DOTS AS MARKER FOR HER2-POSITIVE 

BREAST CANCER CELLS 
Anastasia Frank-Kamenetskii, Aleena Thomas, Laz Pasig, Mark Kouame, Melanie Hedge, 
Rashed Abdel-Tawab, Will Ashley and Vladimir Reukov 

Clemson University, Clemson, SC  

4:45  

4-1 

ASSESSMENT OF ANIMAL MODELS AS SURROGATES FOR HUMAN 

TUMORS FROM THREE DIFFERENT ORGANS  
Ibrahim O. Farah, Zikri Arslan, Michelle Tucci, Ham Benghuzzi, and Joseph A. Cameron 
Jackson State University and University of Mississippi Medical Center, Jackson, MS,  

5:00  

4-2 

T-PROSTANOID RECEPTOR IS AN ACTIONABLE MOLECULAR 

TARGET TO PREVENT CANCER METASTASIS  
Thomas A. Werfel1, 7, Matthew Duvernay2, Robert Lavieri3, Jae Gyun Maeng2, Donna Hicks1, 

Bushra Rahman1, David Elion4, Heidi Hamm2, Rebecca Cook1, 5, 6 
Vanderbilt University School of Medicine, Nashville, TN, Vanderbilt University School of 

Engineering, Nashville, TN and University of Mississippi, University, MS 

5:15  

4-3 

ROLE OF CERAMIDE BASED NANO-LIPOSOMES FOR CANCER DRUG 

TARGETING  
Jay Babu Ramapuram 
Auburn University, AL 

5:30  

4-4 

TARGETING PANCREATIC TUMOR MICROENVIRONMENT FOR 

EFFECTIVE PANCREATIC CANCER TREATMENT 
Subhash C. Chauhan 

University of Tennessee Health Science Center, Memphis, TN 

5:45  

4-5 

TUMOR VASCULATURE TARGETED DRUG LOADED NANOCARRIER 

FOR LUNG CANCER 
Mahavir B Chougule  
University of Mississippi,University, MS 

6:00  END OF DAY 

 

Friday Evening Presentation # Conference Room: 2 

Time  Session V: Drug Delivery 
Session Chair:  Narayan Bhattarai, Ph.D., North Carolina A&T State University 

Co-Chair: Ham Benghuzzi, Ph.D., University of Mississippi Medical Center 

4:15 Keynote 
Characterization of Hydroxyapatite as a Novel Drug Delivery System in 

Tissue Engineering 
Hamed Benghuzzi 
University of Mississippi Medical Center, Jackson, MS, USA.  

4:30 5-1 
 ELECTROSPUN BIOACTIVE NANOFIBROUS SCAFFOLDS FOR 

SUSTAINED RELEASE OF BIOMOLECULES 
Ramakrishna Sharma, Lifeng Zhang, Shyam Aravamudhan  

North Carolina A&T State University, Greensboro, NC 

4:45 5-2 
 INVESTIGATION OF DRUG RELEASE FROM ELECTROSPUN 

COMPOSITE NANOFIBERS 
1Sheikh Saudi, 2Udhab Adhikari, 1Shyam Aravamudhan, 2Jagannath Sankar, 3Narayan Bhattarai 

North Carolina A&T State University, Greensboro, NC 

5:00 5-3 

 

EVALUATION OF THE BIOLOGICAL ACTIVITY OF ROOT CANAL 

SEALERS 

Svitlana Fialkova1, Jagannathan Sankar1, Kevin Wilkinson2, Sheridan Rose2 
1North Carolina A&T State University, Greensboro, NC and 2Dentsply Sirona USA, Tulsa, OK 

5:15 5-4 
 RAFT POLYMERIZATION FOR THE SYNTHESIS OF TERTIARY AMINE-

BASED DIBLOCK COPOLYMER NUCLEIC ACID DELIVERY VEHICLES 
Adam E. Smith 

University of Mississippi, University, MS, USA 
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5:30 5-5 
THE IMPACT OF PRESSURE DELIVERY ON LOCAL LIQUID DRUG 

DELIVERY AND RETENTION  

Claire Cawthon1, Megan Erwin1, Michele Schuler2, Saami K. Yazdani1 

University of South Alabama, Mobile, AL 

5:45  END OF DAY 

 

 

Friday Evening  Presentation # Conference Room: 3 

Time  Session VI: Clinical Therapeutics 
Session Chair:  Ahmed Al-Ostaz, Ph.D.,  

Co-Chair: Michelle Tucci, Ph.D., University of Mississippi Medical Center 

4:15 6-1  BRAIN-CONTROLLED ROBOTIC PROSTHETIC 
Sam Maddaloni, Grace Davis, Raiyan Mohammed, Atif Saeed, and Mohammed Benalla 

Vaughn College, East Elmhurst, NY 

4:45 6-2 MOTION TRACKING ROBOTIC ARM  
Abdullah Ali, Mina Botros, and Mohammed Benalla,  

Vaughn College, East Elmhurst, NY. 

5:00 6-3 USING A ROBOT-ASSISTED GAIT ORTHOSIS TO ASSESS THE LOWER 

LIMB PERFORMANCE IN NEUROREHABILITATION  
Matthias J. Krenn, Bonnie E. Perry, John W. Chow, Keith Tansey 
University of Mississippi Medical Center, Jackson, MS, Methodist Rehabilitation Center, 

Jackson, MS, and Sony Montgomery VA Medical Center, Jackson, MS 

5:15 6-4 PLANTAR FASCIITIS TREATMENT AND PREVENTION THERAPY VIA 

MOBILE HEALTH TECHNOLOGY  
Jack McGreevey, Eddie Bear, Ben Shumpert, Julian Johnson, Louis Schenk, Michelle 
Bayer, Vladimir Reukov, PhD 

Clemson University, Clemson, South Carolina 

5:30 6-5 EFFECT OF TROGLITAZONE ON URINARY ALBUMIN EXCRETION 

AND GLOMERULAR FILTRATION RATES IN INDIVIDUALS WITH 

PREDIABETES  
Khalid Mokhtar, Elgenaid Hamadain, Hamed Benghuzzi, Michelle Tucci,  
University of Mississippi Medical Center, Jackson, MS 

5:45 6-6 PLATFORM FOR SOLID-PHASE AND ANTIGEN-SPECIFIC 

PURIFICATION OF EXOSOMES  
Chukwumaobim D. Nwokwu1, Saif Mohammad Ishraq Bari2, Gergana G. Nestorova3 

Louisiana Tech University, Rushton, LA 

6:00 6-7 RETRIEVAL ANALYSIS OF CERAMIC ON POLYETHYLENE TOTAL HIP 

REPLACEMENT  
William Faulk,1 Daniel Grande,2 & Nakul Karkare3 

SUNY Farmingdale State College, Farmingdale, N, The Feinstein Institute for Medical 

Research, Manhasset, NY, and Complete Orthopedics, Stony Brook, NY 

6:15  END OF DAY 

 

6:30 pm Steering Committee Business Meeting (Members and Invitees) 

 

 

End of Friday’s Sessions 
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 Saturday, February 23, 2019 
 

7:00 am-4:00 pm      Registration (Hotel Lobby) 
 

Keynote Speakers for Sessions VII and VIII 

Session VII Agriculture Biotechnology:  Time 8:00 am  

Dr. Daniel Peterson 

  Mississippi State University 

Title: CONQUERING THE NEW WORLD: COMPARATIVE GENOMICS OF D-

GENOME COTTON SPECIES  

 
Dr. Daniel Peterson is the Director of the Institute for Genomics, Biocomputing & Biotechnology 

(IGBB) and Professor in the Department of Plant & Soil Sciences at Mississippi State University. 

Dr. Peterson’s research is focused on understanding the biomolecular interactions underlying the 

diversity, value, and sustainability of species of agricultural, medical, bioenergy, and/or ecological 

importance. He has played key roles in several large genome projects including those targeting 

sorghum, D-genome cotton, upland cotton, and crocodilians (American alligator, Australian 

saltwater crocodile, and Indian gharial). Moreover, he has done considerable work on analyzing the 

genomes of cattle tick, loblolly pine, and numerous bacterial pathogens. For his role in illuminating 

the surprisingly complex role of polyploidy in the evolution of cotton, Peterson was co-recipient of 

the Cotton Council’s 2012 Cotton Biotechnology Award. Peterson has co-authored >60 peer-

reviewed papers including publications in Nature, Science, and Nature Biotechnology.  During his 

career, Peterson has received funding from the NSF, USDA, DOD, and NIH; as of this writing, he 

has been PI on grants that have brought in >$13.6M for research at MS State.  He has twice received the Mississippi Agricultural & 

Forestry Experiment Station Grantsmanship Award, and in 2013 he was awarded the Ralph E. Powe Research Excellence Award, the 

highest research honor bestowed by MS State. Peterson has served as major advisor to six postdocs, six Ph.D. students, and two M.S. 

students.  In addition, he has served on 52 graduate student committees.  He developed and teaches two graduate level courses; 

specifically, Genomes & Genomics in fall semesters of even-numbered years and Topics in Genomics in fall semesters of odd numbered 

years. In his role as IGBB director, Peterson is in charge of all aspects of IGBB operations including financial oversight, public relations, 

scientific vision, facility operation, and regulatory compliance. Peterson is active in the International Cotton Genome Initiative (ICGI) 

and has served on the scientific policy committee of the American Society of Plant Biologists (ASPB).  He is an associate editor for 

Gene, Plant Gene, and Trees: Structure & Function and on the editorial board of Analytical Biochemistry. 

 

Session VIII Cardiovascular Tissue Engineering:  Time 8:00 am  

Dr. Saami Yazdani 

  University of South Alabama, Mobile, AL 

Title: CARDIOVASCULAR INTERVENTION INNOVATION AND MODELING 
 

Dr Saami K. Yazdani is a highly proven scholar with a passion to teach and mentor.  Dr. Yazdani is 

currently an Associate Professor within the Department of Mechanical Engineering.   Dr. Yazdani 

received his Bachelor of Science and Master's degrees in Engineering Science and Mechanics from 

Virginia Tech.  He received his PhD degree in Biomedical Engineering from Wake Forest University 

and performed his post-doctoral training at CVPath Institute, a non-profit cardiovascular disease 

organization.  For the past 15+ years, Dr. Yazdani has had one passion – to find safer and more 

effective solutions to treat cardiovascular disease.  Dr. Yazdani has investigated the impacts of 

coronary stents on local fluid dynamics, developed tissue engineered blood vessels and has analyzed 

post-mortem tissue and developed and tested stents and drug coated balloons in pre-clinical models. 

At the University of South Alabama, Dr. Yazdani has continued finding novel solutions to prevent 

and treat cardiovascular disease. 
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Scientific Sessions: Concurrent Sessions VII &VIII 
 

Saturday Morning Presentation # Conference Room: 1 

Time  Session VII: Agriculture Biotechnology 
Session Chair:  Sukumar Saha, Ph.D., Mississippi State University      

Co-Chair : Ahmed El-Ghannam, Ph.D., University of North Carolina 

8:00 Keynote CONQUERING THE NEW WORLD: COMPARATIVE GENOMICS OF D-

GENOME COTTON SPECIES  

Daniel Peterson 
Mississippi State University, Starkville, MS 

8:30 7-1 OYSTERS' GAPE MEASUREMENT SYSTEM APP 

.A Boating, M. Hasan, K. Ali and A. Abu-El Humos 

Jackson State University, Jackson, MS 

8:45 7-2 ANTIMICROBIAL RESISTANCE (AMR) AND THE ENVIRONMENT: WHAT’S 

AGRICULTURE’S ROLE AND CAN AMR BE SLOWED? 

John Brooks 

USDA-ARS, Mississippi State, Starkville, MS  

9:00 7-3 APPLICATION OF BIOTECHNOLOGY IN WOOD SCIENCE RESEARCH 

Lakshmi Narayanan1, Beth Stokes1, Juliet Tang2, Grant Kirker2, Dragica Jeremic1, Xufeng 

Zhang1, Rubin Shmulsky1 

Mississippi State University, Starkville, MS 

9:15 7-4 DESTRUCTION OF NEMATODE OVA IN WASTEWATER USING 

ELECTROPORATION  

M. H. Dryzer1, S. D. Wolter1, C. B. Arena2, C. Niven3, E. Ngaboyamahina3, C. B. Parker3, and 

B. R. Stoner3 

Elon University, Elon, NC and Virginia Tech, Blacksburg, VA 

9:30 7-5  MANUKA HONEY MODULATES INFLAMMATORY BEHAVIOR OF THE DHL-

60 NEUTROPHIL MODEL 

Benjamin A. Minden-Birkenmaier, Meghan B. Meadows, Kasyap Cherukuri, Matthew P. 

Smeltzer, Marko Z. Radic, and Gary L. Bowlin 

University of Memphis, Memphis, TN 

9:45 7-6 TRANSPORT AND LOCALIZATION PROPERTIES OF MESOSCOPIC OPTICAL 

DISORDERED MEDIA: APPLICATIONS IN BIOLOGICAL SYSTEMS  

Prabhakar Pradhan 

Mississippi State University, Mississippi State, MS 

10:00  BREAK 
 

Saturday Morning Abstract # Conference Room: 2 

Time  Session VIII: Cardiovascular Tissue Engineering 
Session Chair: C. LaShan Simpson, Ph.D.,  Mississippi State University 

Co-Chair:  Saami K. Yazdani, Ph.D.; University of South Alabama  

8:00 Keynote  CARDIOVASCULAR INTERVENTION INNOVATION AND MODELING 
Saami Yazdani 

University of South Alabama, Mobile, AL 

8:30 8-1  EVALUATION OF DRUG ELUTING STENTS AND DRUG COATED BALLOONS 

VIA A NOVEL IN VITRO TESTING PLATFORM 

Saami K. Yazdani , Kathryn Cooper, Claire Cawthon, Clifton Huett, Nathanael Fedor 

University of South Alabama, Mobile, AL, USA 

8:45 8-2  THE ROLE OF ENDOTHELIAL-MESENCHYMAL TRANSITION IN VASCULAR 

CALCIFICATION 
Claire Travis, Cameron Roach, C. LaShan Simpson  

Mississippi State University, Starkville, MS 

9:00 8-3  SCLEROSTIN’S THERAPEUTIC CAPABILITY AND EFFICIENCY IN 

VASCULAR CALCIFICATION 
Lindsay Rexrode, Kelsey McArthur, C. LaShan Simpson 

Mississippi State University, Starkville, MS 

9:15 44  MECHANOTRANSDUCTION OF VASCULAR CALCIFICATION THROUGH 

CANONCIAL WNT OSTEOGENIC PROMOTION 
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John Tyson, C. LaShan Simpson 

Mississippi State University, Starkville, MS 

9:30 8-4  EXTRACELLULAR MATRIX COMPONENTS ISOLATED FROM 

DIABETIC MICE ALTERS CARDIAC FIBROBLAST FUNCTION 

THROUGH THE AGE/RAGE SIGNALING CASCADE 
Stephanie D. Burr, James A. Stewart, Jr. 

University of Mississippi, School of Pharmacy, Oxford, MS 

9:45 8-5 HEMODYNAMIC SIMULATION USING A HYBRID FINITE 

VOLUME/FINITE ELEMENT INCOMPRESSIBLE FLOW SOLVER  

Fang Chen, Chao Jiang and Shuang Z. Tu 

Jackson State University, Jackson, MS 

10:00 8-6 NEAR-FIELD ELECTROSPINNING: THE NEXT GENERATION 

VASCULAR GRAFTS 
William King III, Gary Bowlin 

University of Memphis, Memphis, TN 

10:15  BREAK 

 

 

10:20-11:30      Poster Session I  
 

Poster Session I: Co-Chairs  
Sukumar Saha, Ph.D., USDA-ARS, Mississippi State University, Starkville 

Ibrahim Farah, Ph.D., Jackson State University 

P# 

EFFECTS OF HYDROGEN BONDING ON TUBULIN'S DISORDERED E-HOOK STRUCTURE 
Ashley Williams1, Juliana Davis2, Justin Reynolds2, Nathan Hammer1, Dana Reinemann2,3  

University of Mississippi, University, MS 

1 

HYDROGEL COMPOSITES FOR BONE TISSUE ENGINEERING 
Pallabi Pal, Quynh Nguyen, Amol Janorkar  
University of Mississippi Medical Center, Jackson, MS 

2 

MICROSTRUCTURAL CHARACTERIZATION OF A DENTAL NANOCOMPOSITE 
Megha Satpathy, Jason A. Griggs  
University of Mississippi Medical Center, Jackson, MS 

3 

EFFICACY OF VIRTUAL REALITY AND VISUAL ILLUSION ON NEUROPATHIC PAIN IN SPINAL CORD INJURY: 

A SYSTEMATIC REVIEW 
Rachel Nielsen1,2, Kim Curbow Wilcox1, Lisa Barnes1, Regina McRae1  

University of Mississippi Medical Center, Jackson, MS 

4 

HIGH PHOSPHATE LEVEL IN AFRICAN-AMERICAN DIETS LEAD TO VASCULAR CALCIFICATION 
Eric Lucas, C. LaShan Simpson  

Mississippi State University, Starkville, MS 

5 

AGE/RAGE SIGNALING IN DIABETES-MEDIATED VASCULAR CALCIFICATION IN VASCULAR SMOOTH 

MUSCLE CELLS 
Amber Kay and James Stewart, Jr.  

University of Mississippi, University, MS 

6 

THE SYNERGISTIC EFFECTS OF Vernonia amygdalina WITH CISPLATIN ON HELA E6/E7 CELLS 
Cayla Harris, Katelyn Irons, Carolyn Howard, Tammi Taylor  

Jackson State University, Jackson, MS 

7 

A SPECIAL NEED TOOL TO ACCESS KEYBOARD FOR PEOPLE WITH UPPER LIMB DISABILITY 
Ursla-Marie Offiah1, Taskin Karim2, M. Shahidul Islam3, M. Ashraf Khan1  

Jackson State University, Jackson, MS 

8 

COMPARISION OF TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION THERAPY AND GABAPENTIN 

IN NEUROPATHIC PAIN 
Xiaoli Dai, Min Huang, Lir-Wan Fan, Michelle Tucci, Ike Eriator, Claude Brunson  
University of Mississippi Medical Center, Jackson, MS 

9 

BRAIN INSULIN DISTRIBUTION IN RATS FOLLOWING INTRANASAL APPLICATION 
Yi Pang, Kathleen Carter, Abhay Bhatt, Lir-Wan Fan  
University of Mississippi Medical Center, Jackson, MS 

10 

FRACTURE TOUGHNESS OF DENTAL CERAMICS: CHALLENGES OF THE SEPB METHOD 
Kartikeya Jodha, Susana Salazar Marocho, Jason Griggs  

11 
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University of Mississippi Medical Center, Jackson, MS 
DESIGN OF A NOVEL PERIPHERAL SIMULATING EX-VIVO ARTERIAL MODEL 
Clifton Huett, Nathanael Fedor, Trevor Rayl, Saami Yazdani  
University of Southern Alabama, Mobile, AL 

12 

CALCIUM OXIDE REMEDIATION OF ANTHROPOGENIC CONTAMINATION OF WATER AT THE GBNERR IN 

MISSISSIPPI 
Ibrahim Farah1,2, Willis Lyons1, Zikri Arslan1, Gloria Miller1, Michelle Tucci2, Paul Tchounwou1  

Jackson State University, Jackson MS, and University of Mississippi Medical Center, Jackson, MS 

13 

MONITORING DIABETIC ULCERS USING A NEAR-INFRARED CAMERA 
Martha Stubbs, Haven Hendrix, Ryan Reyes, Anastasia Frank-Kamenetskii, Dr. Vladimir Reukov  

Clemson University, Clemson, SC 

14 

3D HYDROGEL PLATFORM FOR CELL ENCAPSULATION 
Shalil Khanal1,2, Narayan Bhattarai1  

North Carolina A&T State University, Greensboro, NC 

15 

REDUCED RISK OF ANASTOMOTIC LEAK WITH DOXYCYCLINE-COATED STAPLES 
Hutt Emily1, Mikhail Bredikhin1, Alexey Vertegel1, Yuliya Yurko2  

Clemson University, Clemson, SC 

16 

DETECTION OF CANCER STAGES VIA FRACTAL DIMENSION ANALYSIS OF OPTICAL TRANSMISSION IMAGING OF 

TISSUE MICROARRAYS (TMA) 

Prakash Adhikari, Prabhakar Pradhan  

Mississippi State University, Starkville, MS 

17 

CYCLOOXYGENASE-2 INHIBITOR CELECOXIB ATTENUATES NEONATAL LIPOPOLYSACCHARIDE-

ENHANCED ADULT SUSCEPTIBILITY TO ROTENONE-INDUCED NIGROSTRIATAL DOPAMINERGIC 

DISORDER 
Jonathan W Lee1, Silu Lu1, Lu-Tai Tien2, Asuka M Kaizaki3, James P Shaffery4, Xiaoli Dai5, Norma B Ojeda1, Yi Pang1, Chirag P Talati1, Abhay J 
Bhatt1, Renate D Savich1, Lir-Wan Fan1  

University of Mississippi Medical Center, Jackson, MS, Fu Jen Catholic University, New Taipei City, Taiwan, Showa University, Tokyo, Japan 

18 

POLYMERS FOR ADDITIVE MANUFACTURING 
Eram Alam, Grace Brokaw, Bastian Treiber, Brandon Sewell, Bradley Scammon, Isaac Lipe, Vladimir Reukov  

Clemson University, Clemson, SC 

19 

PLGA ENCAPSULATION OF NANOCERIA AND SUPEROXIDE DISMUTASE (SOD) YIELDS A DELIVERABLE, 

ANTIOXIDATIVE THERAPY 
Bradley Scammon1, Apoorva Mehta1, Donald Ashley1, Brendan Stewart1, Kyle Jardim1, Kevin Shrake1, Mikhail Bredikhin1, Vladimir Ivanov2, 
Vladimir Reukov1  

Clemson University, Clemson, SC and Russian Academy of Sciences, Moscow, Russian Federation  

20 

ELECTROSPUN CHITOSAN MEMBRANES LOADED WITH RASPBERRY KETONE FOR GUIDED BONE 

REGENERATION APPLICATIONS 
Paul Cameron  
University of Memphis, Memphis, TN 

21 

MINOCYCLINE AMELIORATES SYSTEMIC LIPOPOLYSACCHARIDE INDUCED PAIN SENSITIVITY AND 

SPINAL INFLAMMATION IN NEONATAL RATS 
 Lu-Tai Tien1, Yih-Jing Lee1, Xiaoli Dai2, Norma B Ojeda3, Hyun Joon Lee4,5, Lir-Wan Fan3  

Fu Jen Catholic University, New Taipei City, Taiwan,  University of Mississippi Medical Center, Jackson, MS , USA, and G.V. (Sonny) 
Montgomery Veterans Administration Medical Center, Jackson, MS, USA 

22 

MONITORING DIABETIC ULCERS USING A NEAR-INFRARED CAMERA 

Martha Stubbs, Haven Hendrix, Anastasia Frank-Kamenetskii, Vladimir Reukov  

Clemson University , Clemson, SC 

23 

EVALUATION OF QUANTUM DOTS AS MARKER FOR HER2-POSITIVE BREAST CANCER CELLS 
Melanie Hedge Frank-Kamenetskii, Melanie Hedge Thomas, Melanie Hedge Pasig, Melanie Hedge Kouame, Melanie Henge, Rashed Abdel-

Tawab, Will Ashley, Vladimir Reukov  

Clemson University , Clemson, SC 

24 

HEALTH CARE DISPARITIES IN AFRICAN AMERICAN AND WHITE MEN WITH PROSTATE CANCER (PC) WITH AND 

WITHOUT BONE METASTASES: A 5 YEAR SURVIVAL BENEFIT FOR AFRICAN AMERICANS WITH ADVANCED PC 
David Gordy 

University of Mississippi Medical Center, Jackson, MS  

25 

PLA/Ag NANOFIBER COMPOSITES FOR A THERANOSTIC APPROACH TO CHRONIC WOUND HEALING 

Mark Livingstone, Craig Miller, Jordon Gilmore  

Clemson University, Clemson, USA  

26 

MAPPING OF CHEMICAL AND MECHANICAL PROPERTIES OF RAT TEETH 

Svitlana Fialkova1, Christopher Washington 2, Jagannathan Sankar 1  
1North Carolina A&T State University, Greensboro, USA. 2Dudley High School, Greensboro, USA  

27 

A NOVEL ANTIMICROBIAL MODIFICATION OF EXTERNALLY FIXED PERCUTANEOUS PINS 

Mikhail Bredikhin1, Eric Antonio1, Christopher Gross2, Igor Luzinov1, Alexey Vertegel1  

Clemson University, Clemson, SC 

28 
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SIMVASTATIN LOADED CHITOSAN GUIDED BONE REGENERATION MEMBRANES FOR STIMULATING OSTEOGENESIS 

Vishnu Priya Murali, Fernanda Guerra, Tomoko Fujiwara, Joel Bumgardner  

University of Memphis, Memphis, TN 

29 

EXAMINING THE LOCALIZATION OF SECOND MESSENGER SIGNALS IN LIVING CELLS 
Carey Johnson, Naga Annamdevula, Joshua Deal, Andrea L Britain, Ahn-Vu Phan, Silas J Leasvesley, Thomas C Rich  

University of South Alabama, Mobile, AL 

31 

INCIDENCE OF FALLS IN THE ELDERLY POPULATION WITH EYE DISEASE: A SYSTEMATIC REVIEW 

Catherine Criddle, Riley Griffith, Taylor Irby, Sadie Wilkinson, Min Huang 

University of Mississippi Medical Center, Jackson, MS 

32 

EFFECTS OF TAI CHI BREATHING EXERCISE ON CARDIOVASCULAR OUTCOMES 

Huang M 1, Dai XL 2, Adah F 1, Barnes L1, Hamadain E 2 and Benghuzzi H2 

University of Mississippi Medical Center, Jackson, MS 

33 

 

 

12:00 -2:00   Plenary Speaker and Lunch 
 

Title: LIVER REGENERATIVE MEDICINE: SCIENCE FICTION OR REALITY? 

 
By  

                 Scott Nyberg, M.D. 
Dr. Nyberg is uniquely trained as a liver transplant surgeon and a biomedical engineer, having 

earned his B.S. degree in Chemical Engineering from the Massachusetts Institute of Technology 

(MIT), M.D. degree from the Johns Hopkins School of Medicine, and Ph.D. degree in Biomedical 

Engineering from University of Minnesota.  The overall goal of Dr. Nyberg’s research program 

is to develop cell-based and regenerative therapies for the treatment of patients with liver failure 

and metabolic liver disease.  His laboratory has extensive expertise in the isolation and cultivation 

of primary hepatocytes for use in cellular therapies.  Dr. Nyberg’s team has designed and tested 

several bioartificial liver devices including their current device - the Spheroid Reservoir 

Bioartificial Liver (SRBAL).  In parallel, they have genetically engineered pigs with a 

homozygote deficiency in fumarylacetoacetate hydrolase (FAH-/-).  These pigs are the first large 

animal model of a hereditary metabolic liver disease, hereditary tyrosinemia type 1 (HT1).  Along 

with tyrosinemia, the phenotype of FAH-/- pigs includes spontaneous cirrhosis and portal 

hypertension.  FAH-/- pigs may also serve as in vivo incubators for production of human 

hepatocytes. Fetal and young FAH-/- pigs may facilitate maturation of human induced pluripotent 

(iPS) stem cells to hepatocytes.  In a third area of research, Dr. Nyberg has tissue engineered a 

transplantable liver using a decellularized pig liver scaffold and started large animal testing of this novel liver graft. 
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Keynote Speakers for Sessions IX and X 

Session IX Biomaterials-2:  Time 1:00 pm  (Room: TBA) 

Dr. Derek Patton 
  Mississippi State University 

Title: USING ALDEHYDE SYNERGISM TO DIRECT THE DESIGN OF DEGRADABLE PRO-ANTIMICROBIAL 

POLYMER NETWORKS 

 
Derek L. Patton earned his B.S. in Chemistry (2000) from Jacksonville State University and 

his Ph.D. in Chemistry (2006) at the University of Houston.  In 2006, he moved to NIST 

(Gaithersburg, MD) as a NRC Postdoctoral Fellow in the Polymers Division, and in 2008, 

he joined the faculty in the School of Polymer Science and Engineering at the University of 

Southern Mississippi.  In 2014, Derek was promoted to Associate Professor with tenure.  

His research group currently focuses on the development of functional polymer surfaces 

using surface-initiated polymerization, thiol-mediated postpolymerization modification 

reactions, and thiol-ene photopolymerizations.  He was awarded the NSF CAREER Award 

and the USM Junior Faculty Research Award in 2011, and the College of Science and 

Technology Faculty Research Award in 2015. 

 

 

Session X   Neuroscience:  Time 1:00 pm (Room: TBA) 

Dr. Michelle Tucci 
  University of Mississippi Medical Center 

Title: THE ROLE OF NEUROPEPTIDES IN BONE REGULATION 

 

Dr. Michelle Tucci, Professor of Anesthesiology at the University of Mississippi Medical 

Center. Dr. Tucci has been involved in a leadership role for various state, national and 

international organizations.  After completing her undergraduate training at Seton Hill 

University, in Pennsylvania she completed a Master’s degree in Biology at the University 

of Dayton in Ohio.  Following her move to Mississippi, she completed her PhD in 

pharmacology and Toxicology in 2000.  Aside from her work supervising and overseeing 

resident’s basic science research in orthopedic surgery for several years, she has also 

mentored and supervised a number of undergraduate and graduate students from diverse 

disciplines.  Her lab is focused on understanding the role of neuropeptides and their role in 

bone remodeling.  She served/serving on the editorial boards for several journals as well 

as member of various NIH special review panels. She is the Chief Editor of the Biomed 

Science Instrumentation and Chief Editor for Journal of the Mississippi Academy of 

Sciences. Previously, she has been recognized for her work and service by the Academy of Surgical Research, the 

Mississippi Academy of Sciences Outstanding Contribution to Science, Peeler Dudley Outstanding Service Award, 

Douglas Walker Award and recently was inducted as fellow in American Institute of the Biomedical and Biological 

Engineering.  
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Scientific Sessions: Concurrent Sessions IX &X 
 

Saturday Afternoon Presentation # Conference Room: 1 

Time  Session IX: Biomaterials-2 
Session Chair: Vladimir Reukov, Ph.D.,  Clemson University 

Co-Chair:  Lauren Priddy, Ph.D. Mississippi State University  

1:00 Keynote  USING ALDEHYDE SYNERGISM TO DIRECT THE DESIGN OF DEGRADABLE 

PRO-ANTIMICROBIAL POLYMER NETWORKS 
Derek Patton 

University of Southern Mississippi, Hattiesburg, MS 

1:30 9-1  TARGETED, COMBINED INHIBITION OF EFFEROCYTOSIS AND IDO-1 TO 

COMBAT TREATMENT-INDUCED IMMUNOSUPPRESSION IN THE RESIDUAL 

TUMOR MICROENVIRONMENT 

Thomas A. Werfel1, 7, David L. Elion2, Bushra Rahman1, Donna J. Hicks1, Violeta Sanchez3, 

Paula I. Gonzales-Ericsson3, Mellissa J. Nixon3, Jamaal James3, Justin M. Balko2,3,4, Peggy 

A. Scherle5, Holly K. Koblish5, Rebecca S. Cook1,4,6 

Vanderbilt University School of Medicine, Nashville, TN, Incyte Corporation, Experimental 

Station, Wilmington, DE, University of Mississippi, University, MS 

1:45 9-2  TARGETED, COMBINED INHIBITION OF EFFEROCYTOSIS AND IDO-1 TO 

COMBAT TREATMENT-INDUCED IMMUNOSUPPRESSION IN THE RESIDUAL 

TUMOR MICROENVIRONMENT 
Claire Travis, Cameron Roach, C. LaShan Simpson  

Mississippi State University, Starkville, MS 

2:00 9-3  NOVEL USE OF POLOXAMER 407 - ANTIBIOTIC COMPOUNDS TO TREAT 

ANTIMICROBIAL-RESISTANT SOFT TISSUE INFECTIONS IN DOGS 
Elizabeth A. Swanson1, Leah Horstemeyer2, Bethany Foust1,2, Lauren B Priddy2 

Mississippi State University, Starkville, MS 

2:15 9-4  OBSERVATION OF THE INTERACTIONS PRESENT BETWEEN AN ELASTIN-

LIKE POLYPEPTIDE AND SILICA USING SCANNING ELECTRON MICROSCOPY 

AND FT-IR SPECTROSCOPY 

Jared S. Cobb1, Valeria Zai-Rose2, John J. Correia2, Amol V. Janorkar1 

University of Mississippi Medical Center, Jackson, MS 

2:30 9-5  CHARACTERIZATION OF BIOMIMETIC GLYCOPOLYMER MODELS FOR 

DETERMINATION OF IN VITRO INTERACTIONS WITH AMYLOID β PEPTIDES 
Ashleigh N. Bristol, Pradipta K. Das, Sarah E. Morgan 

University of Southern Mississippi, Hattiesburg, MS 

2:45 9-6 CERIUM OXIDE NANOPARTICLES INFLUENCE THE ACTIVITY OF 

METABOLIC ENZYMES  

Apoorva Mehta, Bradley Scammon, Donald Ashley, Brendan Stewart, Kyle Jardim, Kevin 

Shrake, Mikhail Bredikhin, Vladimir Ivanov, Vladimir Reukov  

Clemson University, Clemson, SC 

3:00 9-7 ROLE OF CERAMIDE BASED NANO-LIPOSOMES FOR CANCER DRUG 

TARGETING  

Jay Babu Ramapuram 

University of Auburn, Auburn, AL 

3:15  BREAK 

 
Saturday Afternoon Presentation # Conference Room: 2 

Time  Session X: Neurosciences 
Session Chair: Lir-Wan Fan, Ph.D.,  University of Mississippi Medical Center 

Co-Chair:  Kenneth Butler, Ph.D., University of Mississippi Medical Center 

1:00 Keynote  THE ROLE OF NEUROPEPTIDES IN BONE REGULATION 
Michelle Tucci 

University of Mississippi Medical Center, Jackson, MS 

1:15 10-1  INVESTIGATING THE NORMALIZATION OF ANTIDEPRESSANT-RELATED 

BEHAVIORS IN D1-CRE CAV1.2 KO MICE 
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Aryaa Karkare, Caitlin Burgdorf, Anjali Rajadhyaksha, PhD. 

Weill Cornell Medical School, Manhattan, NY, United States 

1:30 10-2 REDUCED UTERINE PERFUSION INDUCES NEONATAL HYPOGLYCEMIA AND 

LEARNING AND MEMORY DEFICITS 

Chirag Talati, Jonathan W. Lee, Silu Lu,, Tanner Nielson, Varsha Prakash, Rutu Raval, 
Norma Ojeda, Yi Pang, Abhay Bhatt, Lir-Wan Fan  

University of Mississippi Medical Center, Jackson, MS 

1:45 10-3  INTRANASAL INSULIN ATTENUATES HYPOXIC-ISCHEMIC BRAIN DAMAGE 

AND SENSORIMOTOR BEHAVIORAL DISTURBANCES IN NEONATAL RATS 

Chirag Talati, Jonathan W. Lee, Silu Lu,, Tanner Nielson, Varsha Prakash, Rutu Raval, 

Norma Ojeda, Yi Pang, Abhay Bhatt, Lir-Wan Fan  

University of Mississippi Medical Center, Jackson, MS 

2:00 10-4  NEONATAL SYSTEMIC EXPOSURE TO LIPOPOLYSACCHARIDE ENHANCES 

ADULT SUSCEPTIBILITY TO PARAQUAT-INDUCED NEURODEGENERATIVE 

DISORDER 
Lir-Wan Fan1*, Jonathan W Lee1, Silu Lu1, Susan Warren2, Yi Pang1, Norma B Ojeda1, Chirag 

P Talati1, Abhay J. Bhatt1, Renate D. Savich1, Lu-Tai Tien3 

University of Mississippi Medical Center, Jackson, MS, Fu Jen Catholic University, Xinzhuang 

Dist, New Taipei City, Taiwan 

2:15 10-5  CENTRAL EXPRESSION OF SYNAPTOPHYSIN AND SYNAPTOPORIN IN 

NOCICEPTIVE AFFERENT SUBTYPES 

Jumi Chung1,2, John F. Franklin3, Hyun Joon Lee1,2 

University of Mississippi Medical Center, Jackson, MS and G.V. (Sonny) Montgomery VA 

Medical Center, Jackson, MS 

2:30 10-6  LIGAND BIAS EFFECTS ON MU OPIOID RECEPTOR SECOND MESSENGER 

SIGNALING PATHWAYS IN RHESUS MACAQUES 
Xiao Zhang1, Eric J. Vallender1,2 

University of Mississippi, medical Center, Jackson, MS 

2:45 

 

10-7 ANATOMICAL CONNECTIONS TO THE CUNEATE NUCLEUS ARE ALTERED 

AFTER DORSAL COLUMN INJURY IN NEW WORLD MONKEYS  

Chia-Chi Liao, Hui-Xin Qi, Jamie L. Reed, Jon H. Kaas 

Vanderbilt University, Nashville, TN 

3:00  BREAK 

 

 

Keynote Speaker for Session XII 

Session XII:  Novel Imaging Technologies        Time 3:15 pm  

Dr. Tom Rich 
  University of South Alabama 

Title: HIGH FIDELITY SINGLE CELL MEASUREMENTS OF SECOND MESSENGER SIGNALS 
Dr. Rich received his Bachelors in Aerospace Engineering and M.Sc. in Aerospace Engineering 

from the Georgia Institute of Technology in 1988 and 1990, and his Ph.D. in Biomedical 

Engineering from Vanderbilt University in 1996. He then went on to do Postdoctoral Fellowships 

at the National Cardiovascular Research Institute, Osaka, Japan and University of Colorado Health 

Sciences Center, Denver, CO. He started his independent research career at the University of Texas 

Health Sciences Center – Houston before moving to the University of South Alabama College of 

Medicine.  Dr. Rich is currently the Co-Director of the Office Research, Education, and Training 

and a Professor in the Department of Pharmacology and the Center for Lung Biology at the 

University of South Alabama. His research interests include spectral imaging approaches for the 

study of cellular and tissue systems as well as clinical imaging, and the study of mechanisms 

underlying specificity in second messenger signaling systems. The work in his group is supported 

by grant awards from the NIH, AHA, and NSF. 
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Scientific Sessions: Concurrent Sessions XI &XII 
 

 

Saturday Evening Presentation # Conference Room: 1 

Time  Session XI: Biological Chemistry for Biomedical Engineering Applications 
Session Chair: Bidisha Sengupta, Ph.D.,  Tougaloo College 

Co-Chair:  Vinoy Thomas, Ph.D., University of Alabama 

3:15 11-1 PHOTOINDUCED DNA-DAMAGE BY BIFUNCTIONAL HETEROAROMATIC 

SALTS 
Reagan M. McGuffee, Courtney B. Mullins, Shizhe (CJ) Zhang, Lauren M. Hoth, Emily H. 

Stewart, Melinda K. Solomon, Wolfgang H. Kramer* 

Millsaps College, Jackson, MS 

3:30 11-2  CHARACTERIZATION OF ROLES OF WATER IN BIOLOGICAL TISSUES 

USING RAMAN SPECTROSCOPY 

Shan Yang1, Chirantan Sen2, Raven Thompson1, Trevor Lightbourn1, Cierra Willson1 
Jackson State University and Mississippi State University 

3:45 11-3  BIOTECHNOLOGICAL APPLICATIONS OF EXTREMOPHILIC 

MICROORGANISMS AND ASSOCIATED ENZYMES 
Varun Paul 

Mississippi State University, Starkville, MS 

4:00 11-4  THE STRUCTURE OF DIMINAZENE BINDING TO G-QUADRUPLEX DNA 
Steven R. Gwaltney 

Mississippi State University, Starkville, MS 

4:15 11-5  ENGINEERING THERAPEUTIC PEPTIDES FOR NEURODEGENERATIVE 

DISEASES 

Scotty Hearst  

Tougaloo College, Tougaloo, MS 

4:30 11-6  PROTEIN DESIGN AS A TOOL TOWARDS CONSTRUCTING ARTIFICIAL 

BIOCATALYSTS 
Saumen Chakraborty, Dhanashree Selvan, Pallavi Prasad  

University of Mississippi, University, MS 

4:45 11-7 REPURPOSING OF QUINACRINE AS AN ANTICANCER THERAPY  

Debarshi Roy 

Alcorn State University, Lorman, MS 

5:00 11-8 G4/C4 STABILIZERS: A COMPARATIVE STUDY ON A FLAVONOL MORIN AND 

BANANA PEEL EXTRACT  

Bidisha Sengupta 

Tougaloo College, Tougaloo, MS 

5:15  BREAK 

 

Saturday Evening Presentation # Conference Room: 2 

Time  Session XII: Imaging/Microscopy 
Session Chair: Tom Rich, Ph.D.,  University of South Alabama 

Co-Chair:  Hunain Alkhateb, Ph.D., University of Mississippi 

3:15 Keynote  HIGH FIDELITY SINGLE CELL MEASUREMENTS OF SECOND MESSENGER 

SIGNALS 
Tom Rich 

University of South Alabama, Mobile, AL 

3:45 12-1  ANOMALY DETECTION FOR SPECTRAL IMAGING USING COLLABORATIVE 

REPRESENTATION 

Qian Du 
Mississippi State University 

4:00 12-2  OPTIMIZING CHANNEL SELECTION FOR CALCIUM SIGNALING USING 

EXCITATION-SCANNING HYPERSPECTRAL IMAGING 
Joshua Deal, Taryn Dooms, Samantha Gunn Mayes, Andrea Britain, Thomas Rich, Silas 

Leavesley, 

University of South Alabama, Mobile, AL 
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4:15 12-3  LIGHT TRANSMISSION OPTIMIZATION THROUGH AN EXCITATION-SCAN 

HYPERSPECTRAL MULTI-LENS AND MIRROR ARRAY SYSTEM 
Marina Parker1,4, Craig M. Browning1,4, 1Samantha Gunn Mayes, Thomas C. Rich2,3, Silas J. 

Leavesley1,2,3,4 

University of South Alabama, Mobile, AL 

4:30 12-4  MULTI-TARGET TRAJECTORY TRACKING OF CELLS 

Pravinkumar Kandhare1, Arie Nakhmani1, Nikolay Sirakov2 

University of Mississippi Medical Center, Jackson, MS 

4:45 12-5  CHARACTERIZATION OF BIOMIMETIC GLYCOPOLYMER MODELS FOR 

DETERMINATION OF IN VITRO INTERACTIONS WITH AMYLOID β PEPTIDES 
University of Alabama at Birmingham, Birmingham, AL and Texas A&M University, 

Commerce, TX 

5:00 12-6 MEMBRANE FAILURE LIMIT DIAGRAM—A SIMPLIFIED METHOD TO 

VISUALIZE MEMBRANE STRETCHING AND FAILURE  

M. A. Murphy, R. K. Prabhu, M. F. Horstemeyer  

Mississippi State University 

5:15  BREAK 

 

Saturday, February 23, 2019 
5:15-8:00 pm- (Poster session II, Subrata Saha Presidential Address, Banquet) 

 

Poster Scientific Session II (see poster list above) 
Poster Session II  Co-Chairs: Min Huang, M.D., Ph.D., University of Mississippi Medical Center,  Hyun Joon 

Lee Ph.D., University of Mississippi Medical Center   
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Presidential Address: 

 History of SBEC: Dr, Michelle Tucci 

 Founder’s Message: Dr. Subrata Saha 

 Introduction of distinguished Lecturer: Dr. Amol Janorkar  

 

Subrata Saha Presidential Address 
 

Distinguished Lecture:  Richard Summers, M.D. 
                                Vice-Chancellor for Research, UMMC 

 

                Title:   Bioengineering the Mission to Mars 
 

 

                                    
 
Richard L. Summers, MD, FACEP is a native of Gulfport Mississippi and graduated from the University of 

Southern Mississippi magna cum laude in mathematics in 1977. He received his medical degree from the University 

of Mississippi Medical Center in 1981 after which he entered their residency program in internal medicine. 

Summers then began graduate studies and completed a research fellowship under Drs Arthur C. Guyton and 

Thomas G. Coleman in the Department of Physiology and Biophysics. Since 1988 he has been a faculty member at 

the University of Mississippi Medical Center in various roles including Chairman of the Department of Emergency 

Medicine. He currently serves as the Associate Vice Chancellor for Research and holds joint appointments in the 

Department of Emergency Medicine and the Department of Physiology and Biophysics and is a Fellow of the 

American College of Emergency Physicians. Dr. Summers’ primary interests include both basic science and clinical 

investigations in the area of cardiovascular disease as it relates to the practice of emergency medicine. He also has 

expertise in the study of physiologic adaptations of humans to microgravity during spaceflight. His research focus 

has been on the use of computer models for hypothesis formulation and systems analysis to answer biomedical 

questions. He has authored or coauthored over 300 publications, abstracts, and book chapters and has received 

research awards from the American Heart Association and the Society for Academic Emergency Medicine. During 

his career he has been funded by NIH, NASA and several foundations. Dr. Summers is an active member of the 

American College of Emergency Physicians where he has been a member of the National Research Committee and 

Councilor for the Research Section of the College. Dr. Summers was previously the lead scientist for the NASA 

Digital Astronaut Project and is also a member of the advisory team for the NASA Cardiovascular Laboratory. 

  



35th SOUTHERN BIOMEDICAL ENGINEERING CONFERENCE 
 

 

  

 

              

Sunday 
February 24, 2019 

https://www.google.com/imgres?imgurl=https://emresolutions.com/wp-content/uploads/2017/06/SEM-Products-Image-hp.jpg&imgrefurl=https://emresolutions.com/&docid=qFVCzzrw4x0ydM&tbnid=XGsMBNaIRszBKM:&vet=10ahUKEwjRkMGSruLYAhVFb60KHeIwA2EQMwiAAigiMCI..i&w=300&h=223&bih=575&biw=1034&q=sem picture&ved=0ahUKEwjRkMGSruLYAhVFb60KHeIwA2EQMwiAAigiMCI&iact=mrc&uact=8


35th SOUTHERN BIOMEDICAL ENGINEERING CONFERENCE 
 

 

  

 

Sunday, February 24, 2019 
 

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

Keynote Speaker for Session XIII  

Session XIII Biomaterials-3:  Time 8:00 am  

Dr. Joseph D. Lichtenhan 
  Hybrid Plastics, Inc. 

 

Title: POSS® in Medical and Biological Products 
 

Joseph D. Lichtenhan, Ph.D.  Is a co-founder of Hybrid Plastics Inc.  Dr. 

Lichtenhan is a pioneer and world authority in the field of POSS® additives. 

POSS has been hailed as the first entirely new chemical class of monomers to 

be developed since 1955. His insights into their commercial utility launched 

the global sales for POSS® in 1998. Dr. Lichtenhan has excelled at technology 

transition and the establishment of a global footprint for POSS® via 

innovative sales and marketing techniques. He is currently focused on 

development of medical and biological applications for POSS additives.  

 

 

 

 

 

 

February 24, 2019 
Scientific Sessions: Concurrent Sessions XIII & XIV 

Sunday Morning Presentation # Conference Room: 1 

Time  Session XIII: Biomaterials-3 
 

Session Chair: C. LaShan Simpson, Ph.D.,  Mississippi State University       

Co-Chair: Joel D. Bumgardner, Ph.D., University of Memphis Health Science Center 

8:00 Keynote POSS® IN MEDICAL AND BIOLOGICAL PRODUCTS  

Joseph D. Lichtenhan 

Hybrid Plastics, Inc, Hattiesburg, MS 

8:30 13-1  MICRO-CONTACT PRINTING ASSISTED FABRICATION OF 

MINIATURIZED CHITOSAN SCAFFOLDS FOR HIGH THROUGHPUT BONE 

METASTASIS-ON-CHIP ASSAYS 
Oreoluwa Alonga1, Narayan Bhattarai1 & Arvind Chandrasekaran1 

North Carolina A&T State University, Greensboro, NC 

8:45 13-2 CHARACTERIZATION OF ADHESION OF ELECTROSPRAYED CHITOSAN 

COATINGS ON TITANIUM SURFACES  
Vikram Suresh, Joel D Bumgardner, Ranganathan Gopalakrishnan, Andrew Blass Watson 

University of Memphis, Memphis, TN 

9:00 13-3 AN IN VIVO STUDY USING CHITOSAN ELECTROSPUN MEMBRANES FOR 

BONE REGENERATION  
Fernanda Delbuque Guerra1, Najib Ghadri2, Hengjie Su1, Joel Bumgardner1 
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University of Memphis, Memphis, TN 

9:15 13-4 MG BASED COMPOSITE NANOFIBROUS SCAFFOLDS FOR TISSUE 

ENGINEERING APPLICATION 
1Udhab Adhikari, 1Jagannathan Sankar, 2Narayan Bhattarai 

North Carolina A&T State University, Greensboro, NC 

9:30 13-5 INVESTIGATION OF AMYLOID-β INTERACTION WITH SURFACE 

IMMOBILIZED SACCHARIDES USING MODEL GLYCOPOLYMER 

BRUSHES 

Pradipta K Das1, Jhinuk Saha2, Vijayaraghavan Rangachari2, and Sarah E. Morgan1 

University of Southern Mississippi, Hattiesburg, MS 

10:00  BREAK 

 

 

  

Sunday Morning Presentation # Conference Room: 2 

Time  Session XIV: Patient Rehabilitation Science 
 

Session Chair: Felix Adah, Ph.D., University of Mississippi Medical Center           

Co-Chair: Jamil Ibrahim, Ph.D., University of Mississippi Medical Center 
8:15 14-1  EFFECTS OF LOKOMAT TRAINING ON GAIT SPEED IN PEOPLE WITH 

CHRONIC STROKE:  A SYSTEMATIC REVIEW 
Taylor Brown, Katie Boyles, Lindsey Rowe, Elizabeth Rustom, Kim Curbow Wilcox 

University of Mississippi Medical Center, Jackson, MS 

8:30 14-2 EFFICACY OF THE COLOR TRAILS TEST FOR ASSESSMENT OF COGNITIVE 

IMPAIRMENTS AND MEASUREMENT OF THERAPEUTIC OUTCOMES: A 

SYSTEMATIC REVIEW  

Eric W. Holland1, Lisa J. Barnes2, Kim Curbow Wilcox2 

St. Dominic Hospital, Jackson, MS and University of Mississippi Medical Center, Jackson, MS 

8:45 14-3  LONG-TERM FUNCTIONAL OUTCOMES IN PATIENTS WITH CEREBRAL 

PALSY POST SELECTIVE DORSAL RHIZOTOMY: A SYSTEMATIC REVIEW 
Janet P. Slaughter1, Corinne A. Sampson2 

University of Mississippi Medical Center, Jackson, MS 

9:00 14-4 NON-INVASIVE CRANIAL ELECTROSTIMULATION INTERVENTIONS & 

PAIN, FUNCTIONAL STATUS, AND QUALITY OF LIFE IN PATIENTS WITH 

FIBROMYALGIA: A SYSTEMATIC REVIEW  
Felix Adah, Min Huang, Jeffrey W Hemphill, Joseph C Cork, Christopher D Hedgepeth, Myles D 
Rodgers 

University of Mississippi Medical Center, Jackson, MS 

9:15 14-5 VIRTUAL/AUGMENTED REALITY TRAINING AS AN INTERVENTION FOR 

BALANCE IN OLDER ADULTS; A SYSTEMATIC REVIEW 
B. West Hammond, Elise D. Ethridge, Smokey D. Ethridge, Harrison G. Olinger, Sherry T. Colson 
University of Mississippi Medical Center, Jackson, MS 

9:30 14-6 THE EFFECTS OF ELECTRICAL STIMULATION ON URINARY 

INCONTINENCE IN WOMEN WITH MULTIPLE SCLEROSIS: A 

SYSTEMATIC REVIEW 
Kimberly R. Willis, Melanie H. Lauderdale 

University of Mississippi Medical Center, Jackson, MS 

9:45  BREAK 
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Keynote Speaker for Session XVI 

Session XVI Computational Bioengineering - 2:  Time 10:15 am  

Dr. Jerzy Leszczynski 
  Jackson State University 

Title: ASSESSING NEW INHIBITORS: MODELLING OF INTERACTION BETWEEN SELECTED CANDIDATES 

AND LARGE POOL OF PROTEINS 
Jerzy Leszczynski Professor of Chemistry and President’s Distinguished Fellow 

at the Jackson State University joined the faculty of the JSU Department of 

Chemistry in 1990. He attended the Technical University of Wroclaw (TUW) in 

Wroclaw, Poland obtaining his M.S (1972) and Ph.D. (1975) degrees. During the 

period 1998 – 2008 Dr. Leszczynski had served as the founding director for the 

Computational Center for Molecular Structure and Interactions (NSF-CREST 

Center). Since October 2008 he directs Interdisciplinary Nanotoxicity CREST 

Center. Dr. Leszczynski is a computational quantum chemist whose vast areas of 

interest include:  nature of chemical bonds, theoretical predictions of molecular 

potential energy surfaces and vibrational spectra, structures and properties of 

molecules with heavy elements, properties and structure of DNA fragments, and 

characteristics of nanomaterials. He also applies computational chemistry 

methods to environmental problems, surface chemistry and atmospheric 

chemistry. He has published about 900 referred papers and over 75 book chapters.  

He has given over 250 invited presentations. His papers have been cited about than 30,000 times and according to the 

Google Scholar his Hirsh Index amounts to 82. He is the recipient of numerous national and international awards. 

 

Scientific Sessions: Concurrent Sessions XV & XVI 
 

Sunday Morning Presentation # Conference Room: 1 

Time  Session XV: Biomedical Education and Research Training - 2 
 

Session Chair: Joseph A. Cameron, Ph.D.,  Jackson State University       

Co-Chair: Elgenaid Hamadain, Ph.D., University of Mississippi Medical Center 

10:15 15-1 PATIENTS’ SATISFACTION WITH THE QUALITY OF HEALTH CARE IN 

GENERAL PRACTICE SETTINGS  

Ibrahim JM, Ibrahim SJ, Smith DR, Ibrahim IJ.  

University of Mississippi Medical Center; University of Jordan; Arab American University 

10:30 15-2  A STUDY OF THE EFFICACY OF VIRTUAL LABS COMPARED TO FACE-

TO-FACE LABS FOR NON-BIOLOGY MAJORS 
Gloria Miller, Ladonnya Drummond, Barbara Graham, Timothy Turner 

Jackson State University, Jackson, MS 

10:45 15-3 RANSOMWARE ATTACKS ON HOSPITAL INFORMATION SYSTEMS AND 

NETWORKED MEDICAL DEVICES  
Emily Gaukstern, Shankar Krishnan 
Wentworth Institute of Technology, Boston MA 

11:00 15-4 ATTITUDES OF MISSISSIPPI NURSES’ TOWARDS EDUCATION ON 

COMPLEMENTARY & ALTERNATIVE MEDICINE IN MISSISSIPPI 

UNIVERSITIES  

Lashanda B. Brumfield, Dr. Ham Benghuzzi, Dr. Elgenaid Hamadain 

University of Mississippi Medical Center, 2500 W State St. Jackson MS USA 

   

11:30  BREAK 
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Sunday Morning Presentation # Conference Room: 2 

Time  Session XVI: Computational Bioengineering - 2 
 

Session Chair: Pradip Biswas, Ph.D., Tougaloo College           

Co-Chair: Mohammed Benalla, Ph.D., Vaughn College 

10:15 Keynote ASSESSING NEW INHIBITORS: MODELLING OF INTERACTION BETWEEN 

SELECTED CANDIDATES AND LARGE POOL OF PROTEINS 
Jerzy Leszczynski 

Jackson State University,, Jackson, MS 
10:45 16-1 HUMAN COMPUTER INTERFACE GUIDED APPROACH TO ACCELERATE 

DRUG DISCOVERY 
Rajendram Rajnarayanan 

New York Institute of Technology at Arkansas State University, Jonesboro, AR 

11:00 16-2 THREE-DIMENSIONAL SOFT TISSUE RECONSTRUCTION  

Shashank G. Mewada1, Dr. Amar M. Phatak1, Aryaa Karkare1, Akshay Malhotra1, Dr. Shefali 

Karkare2 

Lenox Hill Hospital, New York, NY, Cohen Children’s Medical Center, New Hyde Park, NY 

11:15  BREAK 

 

 

 

1:15-2:30 am:   Workshop 2- Biostatistics 
 

Workshop Speaker: Elgenaid Hamadain, Ph.D. 
Title:  How to Perform Systematic Review and Meta-Analysis in  

the Healthcare: Gold Standards 
Dr. Hamadain obtained both his MS and PhD degrees from Mississippi State University in the area 

of Entomology/Toxicology/Statistics.  He has held faculty positions at Jackson State University 

(JSU) and at the University of Mississippi Medical Center (UMMC). During his tenure at JSU he 

established and was director of an NIH funded Biostatistical Support Unit. As Director of the Core 

he provided statistical advice to faculty and graduate students within the College of Science, 

Engineering, and Technology.  Dr. Hamadain joined the UMMC faculty in 2006 and has been 

instrumental in the development and implementation of the biostatistical core courses in the Clinical 

Health Science graduate program. Dr. Hamadain joined the UMMC faculty in 2006 and has been 

instrumental in the development and implementation of the biostatistical core courses in the Clinical 

Health Science graduate program. He has served as the major advisor for 15 students and has been 

on the advisory committee for over 70 graduate students. He provides statistical advice on all aspects 

of experimental design, including sample size determination, probability and hypothesis testing, 

regression and correlation analysis, parametric and non-parametric analysis  He has significant 

experience with  data analysis using SAS, MINITAB, STATA, SPSS, and the Comprehensive Meta- Analysis software 

with particular emphasis on experimental design, factorial analysis, Factor Analysis, ANCOVA, logistic and probit 

analysis, survival analysis, and analysis of risk factors associated with diseases. Dr. Hamadain has conducted biostatistical 

educational workshops and seminars at local and state level meetings. His interests and publications are in the areas of 

outcome, epidemiology, analysis of health surveys, and meta-analysis research. The goal of this workshop is to enlighten 

graduate students and faculty on the important features of systematic review and meta-analysis. 

 

 

12:15-1:00 pm:    General Assembly 

                                      Lunch and Student Award Presentations 
 



 

ABSTRACTS 
Session 1: Biomedical Education and Research Training 

 

ACTIVE LEARNING CLASSROOMS – IN THE EYES OF 

LEARNERS 

Dr. Xiaoshan Zhu Gordy1, Dr. Elizabeth Carr2, Dr. Jessica Bailey1  
1School of Health Related Professions, University of Mississippi Medical 

Center, 2500 N State Street, Jackson, MS  
2School of Dentistry, University of Mississippi Medical Center, 2500 N State 

Street, Jackson, MS  

In recent years, many institutions have transformed traditional classrooms 

(TCs) into technology-rich active learning classrooms (ALCs) to 

accommodate the pedagogical concept of “active learning”. Our recent 

research (Gordy, Jones, & Bailey, 2018; Gordy, Zhang, et al., 2018) 

compared grades earned from an ALC and traditional settings and explored 

faculty perspectives of ALCs. However, we failed to examine students’ 

points of view in depth. In this follow-up study, we intended to fill the gap 

and delve deeper into students’ views of learning in ALCs. We conducted 4 

separate sessions of semi-structured focus group discussions with students 

from four disciplines in three different schools within the University of 

Mississippi Medical Center. The data was transcribed and analyzed with 

qualitative constant comparative method (CCM). Our data indicated that the 

design of our ALC promoted peer learning, group work efficiency, and 

collegiality. In the meantime, it minimized social anxiety in class 

participation and facilitated classroom interaction. Factors that contributed 

to the findings were discussed. 

EARLY BIOMEDICAL SCIENCE EDUCATION AND RESEARCH 

TRAINING 

Joseph A. Cameron1, Ibrahim Farah1, William Rush2, Joseph Colen3, Zelma 

Cason4, Michelle Tucci4 and Hamed Benghuzzi 5 

1Department of Biology, Jackson State University, Jackson, MS , 
2Department of Education, Jackson State University, Jackson, MS, 
3Department of Mathematics, Jackson State University, Jackson, MS, 
4Department of Anesthesiology, University of Mississippi Medical Center, 

2500 North State Street, Jackson, MS, and 5Department of Clinical Health 

Sciences, School of Health Related Professions, University of Mississippi 

Medical Center, 2500 North State Street, Jackson, MS  

In an effort to increase the number of biomedical scientists and health care 

professionals from economically disadvantaged backgrounds (EDB), 

Jackson State University, (a historically black institution) established a 

Biomedical Sciences Program (BSP) to motivate and train secondary level 

students to enter into and succeed in Biomedical Careers. The program 

involved JSU faculty and administrators, the Mississippi State 

Superintendent of Education, local school superintendents, principals, 

biomedical professionals, local hospitals and clinics,, community leaders, 

parents and students in the planning and implementation of all programmatic 

aspects, including student selection, advisement and program activities. 

Secondary level students (111) from EDB in Mississippi school districts 

were recruited and provided enhanced academic training in science, 

mathematics, and English, academic and career counseling, exposure to 

biomedical professionals and resources, laboratory research methodologies 

and field trips, etc. Secondary level teachers, counselors, administrators, and 

parents provided ‘in school” and “in home” support of activities. Students 

were pre and post tested with achievement tests (CTBS) for comparison of 

actual grade level with performance grade level. Summer activities included 

innovative courses e.g., exercise physiology, specific group or 

individualized research projects, workshops, field trips to biomedical 

schools and clinical facilities and presentation of research findings at 

scientific seminars and program meetings. The results show that the BSP 

enhanced the motivation and performance of students from EDB above their 

actual grade level.  (DOE) 

STUDENTS UNDERSTANDING CHEMISTRY CONCEPTS TO 

ENHANCE STEM SKILLS (SUCCESS) 

Barbara Howard, Naomi Campbell, Solomon Garner, Barbara Graham, 

Ashton Hamme, and Timothy Turner 

Jackson State University, Jackson, MS 

Currently, the Jackson State University (JSU) Department of Biology is 

experiencing a low graduation rate for its majors. Data show that the first 

four chemistry courses (General Chemistry and Organic Chemistry) are 

major barriers to the success of many JSU biology majors. In this NSF-

sponsored grant entitled “Students Understanding Chemistry Concepts to 

Enhance STEM Skills (SUCCESS)”, faculty members from two colleges 

partnered to design a plan to improve the low four-year graduation rates 

among biology majors. The primary goal of the SUCCESS Program is to 

reduce the “D-F-Withdraw” (DFW) rates for biology majors in each 

chemistry course to 25% or less. The SUCCESS Program uses a mixed-

methods approach for evaluation that includes: pre- and post-tests, surveys, 

focus groups, and end of course grades. DFW rates were calculated and 

compared to a 3-year DFW rate average for each class over a baseline 

timeframe. In the initial general chemistry 1 course offered, we saw a 

decrease in the percentage of DFW grades as a result of the intervention. All 

students who were administered pre- and post-assessments showed an 

increase of 4 or more points in post-examinations. Throughout the semester, 

students enrolled in the general chemistry I lecture participated in two-hour 

per week SUCCESS sessions where students were involved in active 

learning using the Process Oriented Guided Inquiry Learning (POGIL) 

pedagogy. If successful, the SUCCESS Program will enhance students’ 

understanding of chemistry concepts over the funding period and for years 

to come. 

Session 2: Computational Bioengineering - 1 

 

THE STRUCTURAL BIOINFORMATICS STUDY OF X-RAY 

RESOLVED 3D STRUCTURES OF BACTERIAL ALANINE 

RACEMASE FOR THE DRUG DESIGN PURPOSES 

Hung-Chung Huang1, 2,Ansley Scott2, Paul B. Tchounwou1, 2 
1NIH/NIMHD RCMI Center for Environmental Heath, College of Science, 

Engineering, and Technology (CSET), Jackson State University, Jackson, 

MS, 2Department of Biology, CSET, Jackson State University, Jackson, MS  

The Pseudomonas bacteria species have been the focus of research for 

decades. For example, Pseudomonas aeruginosa is an opportunistic pathogen 

and associated with serious cross-infections in the hospitals and clinics. The 

D-alanine produced by alanine racemase (AlaR) is used for peptidoglycan 

biosynthesis in bacteria, so AlaR is a good drug design target on P. 

aeruginosa. Due to limited X-ray crystallography structures for the AlaR 

from P. aeruginosa (one available), ten AlaR high-resolution structures from 

Geobacillus stearothermophilus would be studied and compared to the one 

from P. aeruginosa for drug design purpose. We have used VMD program 

from UIUC to study the crystal water sites around the AlaR active sites via 

TCL scripting language, and used clustering program plus PERL & R 

programming scripts to analyze and identify those conserved water sites 

important for enzymatic function of AlaR. These conserved and stable water 

sites can be useful for drug design purposes targeting AlaR in bacteria.  

COMPARISONS OF IMAGING DOSE AMONG DIFFERENT 

IMAGING MODALITIES IN RADIOTHERAPY 

R. He1, N. Duggar1, S. Vijayakumar1, E. Hamadain2, H. Benghuzzi2, C. Yang1 
1Department of Radiation Oncology, University of Mississippi Medical 

Center, Jackson, Mississippi, 2Department of Diagnostic and Clinical 

Health Sciences, University of Mississippi Medical Center, Jackson, 

Mississippi 

Purpose: In radiotherapy, x-ray imaging procedures in both computed 

tomography (CT) simulation and image-guided radiation therapy (IGRT) 

add radiation dose to patients, which may pose an increased risk to patients. 

In our institution, the Varian Trilogy cone beam CT (CBCT) and Elekta 

Synergy X-ray volumetric imaging system (XVI), along with GE light-speed 

and Philips Brilliance CT simulators are applied in the radiotherapy 

treatment. This study evaluated the imaging doses from different imaging 

modalities and devices. Methods: The imaging dose was measured using a 

CT dose index (CTDI) phantom and Unfors Xi pencil ionization chamber 

for both peripheral and central locations. The measurements were performed 

and compared between Varian Trilogy kV 3D CBCT and Elekta Synergy 3D 

kV XVI based on our clinical protocols for pelvis with a comparable image 

quality. Additionally, the 4D and 3D XVI imaging doses were measured and 

compared on Elekta Synergy. The CT imaging doses were measured and 

compared between GE light-speed RT16 and Philips Brilliance 16-slice CT 
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simulators. Results and Conclusions: Imaging dose differences were 

determined between different imaging modalities by using the CTDI method 

in this study. The results show that the kV CBCT imaging dose is lower for 

Elekta Synergy compared to Varian Trilogy. The 4D XVI imaging dose is 

higher at the top peripheral location of the CTDI phantom compared to 3D 

XVI for Elekta Synergy. Furthermore, GE light-speed CT adds higher 

imaging doses for both 3D and 4D image modalities compared to Philips 

Brilliance counterparts.  

DETECTION AND SPECTRAL CHARACTERIZATION OF 

NANOPARTICLES FOLLOWING PULMONARY EXPOSURE AND 

EXTRAPULMONARY TRANSPORT 

Sahil Tahiliani, Karshak Kosaraju, Steven Crawford, Joseph Starobin, and 

Shyam Aravamudhan 

Joint School of Nanoscience & Nanoengineering, North Carolina A&T State 

University and University of North Carolina at Greensboro 

Ceria nanoparticles (nano-ceria) are widely used in catalytic converters for 

automobiles, ultraviolet absorbers, and in fuel cells electrolytes. The goal of 

the present study is to understand the transport and/or translocation of Ceria 

nanoparticles in pulmonary and extrapulmonary organs following acute 

exposure in mice models. CD-1 mice were exposed to nano-ceria in 

instillation chambers for between 4 and 72 hours to two concentrations (low 

- 20 µg/mouse and high -200 µg/mouse). It was confirmed that nano-ceria 

were not only present in the primary organ, namely lung tissue but also 

translocated to other secondary organs, namely heart tissue. This was 

confirmed using TEM and quantified using the Cytoviva enhanced darkfield 

and hyperspectral system (ED-HSI). ED-HSI allows for imaging, 

identification and spectral quantification of nanoparticles. Histological 

analysis also confirmed this transport and translocation by showing 

numerous morphological alterations and tissue damage, not only in the lung 

tissue but also in the heart samples. This study validates that ED-HSI can be 

used as an alternative technique for rapid identification and spectral 

quantification/characterization of nanoparticles present in soft tissues.  

LAB-ON-A-CHIP THERMOELECTRIC IMMUNOASSAY FOR 

DETECTION OF TNF-Α: EXPERIMENTAL RESULTS AND 

COMSOL SIMULATIONS OF HEAT TRANSFER 

Saif Mohammad Ishraq Bari, Louis G. Reis, Gergana G. Nestorova  

Louisiana Tech University, Ruston, USA  

This study presents the design and fabrication of calorimetric immunosensor 

for quantification of TNF-α. The device was fabricated using a xurography 

technique. The upper and lower channel walls consisted of microscope glass 

slides while the fluidic channel was fabricated out of 100μm Kapton® tape. 

Antimony/bismuth thin-film thermopile with a Seebeck coefficient of 7.14 

mV K-1 was attached to the lower channel wall using a conductive adhesive. 

An anti-TNF-α monoclonal antibody was used to capture the analyte 

followed by detection via glucose oxidase-conjugated secondary antibody. 

Glucose (55mM) was injected through a sample loop into the fluid flowing 

within the microfluidic device. A nanovolt meter connected to the 

thermoelectric sensor recorded the voltage change due to the enzymatic 

reaction. The levels of TNF-α measured using the calorimetric 

immunosensor (251 pg ml-1) had an excellent correlation with the 

concentration measured using microplate-based ELISA (252 pg mL-1). The 

effect of channel height, wall thickness, and materials on the magnitude of 

the thermoelectric signal was simulated using COMSOL Multiphysics. The 

theoretical signal obtained using the model showed excellent correlation 

with the experimental values. Reducing the channel height and fabricating 

the device using materials with an increased thermal conductivity correlates 

with an increased thermoelectric signal.  

AUTOMATED IMAGE PROCESSING TO DECODE SECOND 

MESSENGER SIGNALS 

Jennifer Knighten, Mark Taylor, David Weber , Michael Francis  

University of South Alabama, Mobile, USA  

Second messengers are commonly measured with fluorescence microscopy, 

yielding image sequences of signal activity within fields of cells and creating 

a bottleneck for manual analysis. Automated and semi-automated 

approaches have been previously proposed, but none have provided a 

comprehensive solution to the decoding of spatial and temporal signal 

dynamics. Here, we developed an automated solution to signal analysis 

based on noise filtering and object tracking, which computes dynamic 

amplitude, frequency, duration, and spatial spread. We vetted this approach 

with sample data from computer generated image sequences and open artery 

measurements of shear-induced calcium activity in mouse carotid 

endothelium. We found that our algorithm accurately identified and tracked 

signals embedded in background noise, and was robust to common sources 

of image artifact including image motion and warping. In our physiological 

data, we found that shear stress significantly increased the maximal spatial 

spread of endothelial calcium signals (mean: 1575 ± 166 μm2) compared to 

baseline (mean: 251 ± 12 μm2, *p<0.0001), indicating the sensitivity of our 

algorithm to application in biological systems. We conclude that our 

approach enables precise, high-throughput measurements of second 

messenger signals by their dynamic spatial and temporal components.  
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DEVELOPMENT OF HYALURONIC ACID-BASED SCAFFOLDS 

TO MAINTAIN PLURIPOTENCY STEMNESS IN HUMAN 

DENTAL PULP STEM CELLS 

Tao Lowe  

University of Tennessee Health Science Center, Memphis, USA  

The self-renewal and multilineage differentiation capability of human dental 

pulp stem cells (DPSCs) has spurred interest in the application of DPSCs in 

tissue regeneration. DPSCs need 3D extracellular microenvironment that can 

provide appropriate physical, chemical, biological and mechanical cues to 

maintain and promote their pluripotency and differentiation, respectively. In 

this talk, I will discuss how the molecular weight, mechanical property and 

degradation of 3-D hydrogel scaffolds made of hyaluronic acid and 2-

aminoethyl methacrylate on maintaining the pluripotency stemness of 

DPSCs for future regenerative medicine applications. 

NANOSTRUCTURED SURFACES PROMOTE DIFFERENTIATION 

OF RAT NEURAL STEM CELLS INTO OLIGODENDROCYTES 

Krishna D. Sharma1, Ambar B. RanguMagar2, Karrer M. Alghazali3, Sahitya 

C. Pandanaboina1, Bijay P. Chhetri2, Anindya Ghosh2, Alexandru S. Biris3, 

Jennifer Y. Xie4 

1Biological Sciences and Arkansas Biosciences Institute, Arkansas State 

University, Jonesboro, AR, 2Center for Integrative Nanotechnology 

Sciences, University of Arkansas at Little Rock, Little Rock, AR, 3Department 

of Chemistry, University of Arkansas at Little Rock, Little Rock, AR  
4Department of Basic Sciences, New York Institute of Technology College of 

Osteopathic Medicine, Jonesboro, AR  

 “On-demand” generation of functional oligodendrocytes (ODCs) represents 

a better therapeutic option in restoration of the signal transduction and axonal 

functions in demyelinating diseases than the undifferentiated stem cells. 

However, the methods to create sufficient numbers of ODCs from neural 

stem cells (NSCs) are lacking. Mounting evidence suggests that rigidity and 

composition of the extracellular matrix (ECM) play pivotal roles in guiding 

the fate of the stem cells. Nanostructured surfaces have been shown to best 

mimic the cell-environment interactions and facilitate cell adhesion, 

migration and differentiation. Here, we tested the efficiency of nanocellulose 

and gold nanorod (AuNR) on the differentiation of NSCs to ODCs. Both 

materials offer unique and valuable features to NSC differentiation.  NSCs 

from E14 rat brains were cultured on the cover slip coated with nanocellulose 

or NH2
+-AuNRs for one week. Markers of ODCs (Rip) and astrocytes 

(GFAP) were identified by immunocytochemical methods. Our results 

showed that by one week 55±1.82% and 33±2.76% of cells were ODCs on 

AuNR and nanocellulose substrates, respectively, compared to 21±5.36% on 

PDL. While 66±9.33% of NSCs on PDL and 50±1.86% of NSCs on 

nanocellulose remained undifferentiated, such cells were very few on AuNR 

substrate. 18±0.45% and 45±2.32% of differentiated NSCs were astrocytes 

on nanocellulose and AuNR substrates, respectively, compared to 

15.68±4.6% on PDL. Our preliminary results suggest that nanoparticles are 

advantageous in inducing NSCs to differentiate into ODCs. 
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TANNIC ACID-DRUG SCAFFOLD NANOPARTICLES FOR 

IMPROVED CANCER THERAPY 

Murali Yallapu  

The University of Tennessee Health Science Center, Memphis, USA  

Cancer is second leading causes of deaths in the United States. 

Chemotherapy holds great promise and important therapeutic option for 

cancer treatment. However, chemotherapy is associated with incomplete cell 

death and leads to a persistent senescent phenotype. Such phenotypic cancer 

cells survive and promote tumor development, recurrence, and drug 

resistance. Given these concerns, targeting these cells can enhance 

chemotherapy outcomes. In the current study, we established a tannic acid-

drug scaffold nanoparticle platform allows for facile targeting and inhibition 

of drug induced senescence in cancer cells. These nanoparticles were 

prepared by solvent evaporation and extrusion process using a series of 

tannic acid and chemotherapy-drug weight ratios. The scaffold self-

assembly formation was determined using a steady-state fluorescence 

quenching, FT-IR spectroscopy, X-ray diffraction, differential scanning 

calorimetry, and thermogravimetric analysis. The physico-chemical 

properties of nanoparticles were determined by dynamic light scattering and 

transmission electron microscopy. The biocompatibility assessment was 

characterized by hemolysis. Various cancer cell lines were used as model 

systems for in vitro and in vivo studies. These drug nanoformulation 

exhibited superior internalization capacity in cancer cells in a dose- and time-

dependent manner. In vitro functional studies confirm superior therapeutic 

activity of nanoformulations over free drug treatments. It was also observed 

enhanced pro-apoptotic while downregulating anti-apoptotic effects during 

treatment of nanoformulations in comparison to native drug. In vivo 

biodistribution studies confirm efficient accumulation of nanoparticles in 

mice. In addition, these nanoformulations showed robust antitumor activity 

against the PC-3 xenografts. This approach is clinically viable option for 

improved therapy for achieving complete tumor response. 

Session 4:  Cancer Biotechnology 

ASSESSMENT OF ANIMAL MODELS AS SURROGATES FOR 

HUMAN TUMORS FROM THREE DIFFERENT ORGANS 

Ibrahim Farah1, Zikri Arslan1, Michelle Tucci2, Hamed Benghuzzi2, Joseph 

A Cameron1  
1Jackson State University, Jackson, USA. 2University of Mississippi Medical 

Center, Jackson, USA  

This study is attempting to assess the relevance of animal models currently 

in use, as surrogates for cancer and establish their relationship to actual 

normal and cancer tissues from humans. Normal human and tumor tissues of 

cadaverous lung, breast, and liver used in this study were obtained from US 

Biomax Company and relevant animal models (Sprague-dawley and Brown 

Norwegian rats as well as dogs; were obtained from Jackson Laboratories 

and the Mississippi State Veterinary Laboratory in Pearl, MS), to analyze for 

elemental contents. Tissue samples were prepared using standardized 

digestion procedures necessary for use with the Inductively Coupled Plasma-

Atomic Emission mass Spectrometry (ICP-MS) to determine the 

concentrations and profiles of 21 elements including Ag, Al, As, Ba, Ca, Cd, 

Co, Cr, Cu, Fe, Mg, Mn, Na, Ni, Pb, Sb, Se, Sr, Tl, V, and Zn.  Our data 

supports the notion that metal/elemental homeostasis is essential for normal 

tissue function and that elemental variations in content, distributions, and 

ranking are tissue specific as well as carcinoma and species-

specific.   Analysis of data showed significant variations in elemental content 

and distribution profiles/ranking between animal models and actual human 

tissues . It is concluded that elemental homeostasis is essential for normal 

tissue function and that shifts in their distribution and content are essential 

in determining the use of animal models as surrogates for studying cancer. 

These results are promising and warrant further studies to confirm the 

relevance of animal models in relation to their use as pre-clinical tools for 

examining targeted cancer therapeutics. 

T-PROSTANOID RECEPTOR IS AN ACTIONABLE MOLECULAR 

TARGET TO PREVENT CANCER METASTASIS 

Thomas Werfel1,2, Matthew Duvernay3,Robert Lavieri3, Jae Gyun Maeng3, 

Donna Hicks2, Bushra Rahman2, David Elion2, Heidi Hamm3, Rebecca 

Cook2,3,4  

1University of Mississippi, University, MS, USA. 2Vanderbilt University 

School of Medicine, Nashville, TN, USA. 3Vanderbilt University Medical 

Center, Nashville, TN, USA. 4Vanderbilt University, Nashville, TN, USA  

Increasing evidence supports the idea of platelet-mediated cancer metastasis, 

which may occur through shielding circulating tumor cells (CTCs) from 

immune surveillance, by increasing CTC adhesion to the vascular 

endothelium, and by enhancing extravasation at metastatic sites. The T-

Prostanoid Receptor (TPR) plays a central role in platelet biology, where its 

activation in response to thromboxane A2 ligand and prostaglandins leads to 

platelet shape change, granule secretion, and aggregation. Here, we report 

that TPR contributes to cancer metastasis vis its role as an activator of 

platelets. The novel association of TPR and cancer metastasis was 

discovered by Phenome Wide Association Studies conducted on the BioVU 

database of >250,000 de-identified patient genotypes linked to 

corresponding scrubbed electronic medical records (EMRs). PheWAS 

searches EMR data to correlate phenotypes (in this case, metastasis) with 

specific single nucleotide polymorphisms (SNPs). Unbiased PheWAS 

discovered gain-of-function SNPs in TBXA2R, the gene expressed on 

platelets that encodes TPR, that correlate significantly with metastasis of 

many solid cancers. In cell culture, we confirm that compared to wild-type 

TPR, hyperactive TPR enhances activation of the protein kinase C (PKC) 

and myosin light chain (MLC) signaling axes that potentiate platelet 

activation. Treatment of mice with TPR inhibitors reduced lung metastases 

in experimental models of breast, pancreas, and lung cancer metastasis. 

Taken together, our results indicate a novel role for TPR in platelet-mediated 

cancer metastasis and support the use of TPR inhibitors as a cancer type-

agnostic, anti-metastatic adjuvant to standard-of-care cytotoxic therapies. 

ROLE OF CERAMIDE BASED NANO-LIPOSOMES FOR CANCER 

DRUG TARGETING 

Jay Babu Ramapuram PhD, Professor, Department of Drug Discovery and 

Development, Auburn University AL 36849. Phone: 334-844-8320  

Ceramides are biomolecules composed of a sphingoid base attached to a fatty 

acid via an amide bond. These lipids serve both a structural role in 

membranes and an intracellular signaling role within a cell. Ceramides target 

discrete kinases and signaling pathways linked to proliferation and/or 

survival. Due to their potent regulation of cell growth, differentiation, and 

death, ceramide has been identified as a putative therapeutic agent in cancer. 

Ceramide targets the PI3K/Akt pathway through dephosphorylation of Akt, 

leading to increased cytotoxicity and cell apoptosis. These can be used in 

combination with other chemotherapeutic agents in a suitable delivery 

system for enhanced anti-cancer effects. An obstacle with the use of 

ceramides are their hydrophobicity, which can be overcome by packaging it 

into a nano-liposomal formulation for systemic delivery.  Hydrophilic drugs 

can be entrapped in the aqueous compartment, while the lipid bilayer can be 

utilized to incorporate hydrophobic drugs.  Associating a drug with liposome 

markedly changes its pharmacokinetic properties and lowers systemic 

toxicity; furthermore, the drug is prevented form early degradation and/or 

inactivation in circulation. This presentation discusses the role of ceramides 

in the formulation of liposomes for the delivery of model anti-cancer drugs 

such as doxorubicin and daunorubicin. The synergistic function of ceramide 

based liposomal formulations in melanoma, breast and prostate cancers will 

be discussed.   

TARGETING PANCREATIC TUMOR MICROENVIRONMENT 

FOR EFFECTIVE PANCREATIC CANCER TREATMENT 

Subhash C. Chauhan 

Department of Pharmaceutical Sciences, School of Pharmacy, University of 

Tennessee Health Science Center, Memphis, TN 

Pancreatic cancer (PanCa) management is exceptionally difficult due to the 

extremely poor response to available therapeutic modalities and lack of 

effective therapeutic strategies. Highly desmoplastic (excessive fibrosis and 

extracellular matrix deposition) microenvironment in pancreatic tumor 

causes suboptimal drug delivery and increases chemo-resistance. In addition 

to tumor cells, presence of stromal components such as tumor associated 

fibroblasts (TAFs), pancreatic stellate cells (PSCs), cancer stem cells (CSCs) 

and tumor associated macrophages (TAMs) also play a pivotal role in 

induction, progression and metastasis of PanCa. At the onset of cancer 

induction and progression various oncogenic signaling molecules such as 
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Mucin 13 (MUC13), KRas, NF-κB, and Sonic Hedgehog (SHH) play critical 

roles. In response to aberrant expression of these oncogenic molecules, 

cancer cells and stromal cells secrete various growth factors which are 

involved in reciprocal cross-talk in between tumor and stromal cells. This 

creates desmoplastic tumor microenvironment (TME) to facilitate 

PanCaprogression and metastasis. Thus, targeting components of TME 

along with oncogenic signaling pathways by non-toxic agents/ drugs will be 

effective therapeutic approach to combat this lethal disease.  

In this talk, we will discuss how components of pancreatic TME and 

oncogenic signaling pathways play an important role in PanCa progression 

and metastasis. We will also discuss new strategy and molecular mechanisms 

to suppress components of pancreatic TME by non-toxic nutraceuticals. Our 

lab has identified novel nutraceuticals (curcumin, α-Mangostin, and 

plumbagin) which inhibit expression of fibroblast cells marker (α-SMA, and 

CYGB) and oncogenic CXCL12/CXCR4/Shh signaling pathways in human 

TAFs and PanCa cells. Moreover, we have developed novel nano-

formulations of these nutraceuticals which show high significant therapeutic 

and chemosensitization potential in orthotopic xenograft mouse model 

involving co-injection of PanCa cells along with TAFs. In, addition these 

agents also inhibit the growth of pancreatic CSCs via targeting CSCs marker 

(Nanog and CD44). These nutraceuticals could be a potential therapeutic 

modality in near future for the prevention and treatment of human PanCa. 

TUMOR VASCULATURE TARGETED DRUG LOADED 

NANOCARRIER FOR LUNG CANCER 

Mahavir Chougule  

The University of Mississippi School of Pharmacy, Universit , MS 

Despite an increased understanding of cancer pathophysiology and advanced 

therapies, the success rate in the treatment of lung cancer remains 

unsatisfactory. Conventional therapies are rarely successful due to the 

limited amount of drug reaching the tumor site even administered at a high 

dose and has associated toxic effects. Therefore, targeted delivery of 

therapeutically active agents to the tumor cells/tissue is the most crucial step 

for the effective treatment of lung cancer. Our approach is to deliver the 

chemodrug using tumor vasculature targeted biodegradabile nanostructured 

lipidic nanocarriers to tumor tissues while sparing normal cells via parenteral 

route of administration. We are investigating the use of developed targeted 

nanocarriers under in vitro, lung cancer orthotopic tumor models and bio-

imaging studies. DIM-C-pPhC6H5 (DIM-P) loaded nanocarriers were 

prepared using lipids, and DOGS-NTA-Ni and the surface of nanocarriers 

was modified with PEGylated CREKA peptide (PCNCs-D). PCNCs-D 

showed 3 fold higher binding to clotted plasma proteins in tumor vasculature 

compared to non-CREKA peptide conjugated nanocarriers. PCNCs-D 

showed 26±4% and 22±5% increase in lung tumor reduction compare to non 

CREKA peptide conjugated nanocarriers in metastatic and orthotopic 

models respectively. In-vivo imaging studies showed ~40 folds higher 

migration of PCNCs-Di in tumor vasculature than NCs-Di. Our studies 

demonstrate the role of tumor vasculature targeted nanocarrier for the 

treatment of lung cancer therapy.  

 

Session 5: Drug Delivery 

 

ELECTROSPUN BIOACTIVE NANOFIBROUS SCAFFOLDS FOR 

SUSTAINED RELEASE OF BIOMOLECULES 

Ramakrishna Sharma, Lifeng Zhang, Shyam Aravamudhan* 

Joint School of Nanoscience and Nanoengineering, North Carolina A&T 

State University, Greensboro, NC 27401 

The primary objective of this study was to study bioactive nanofibrous 

scaffolds (cellulose acetate/cellulose) fabricated using coaxial 

electrospinning in order to mimic the extracellular matrix. In addition, the 

role of nanofiber alignment, diameter, chemical structure and controlled 

release of bioactive factors were studied for tissue engineering and drug 

delivery applications. Coaxial nanofiber structures prepared using 

electrospinning can serve as near ideal scaffold for engineering tissues by 

providing both physical and biochemical cues to cells and can promote cell 

growth and function. Towards this goal, coaxial/core-shell nanofibers with 

Cellulose Acetate (CA) as the shell and Polyvinylpyrrolidone (PVP) as the 

core material with nerve growth factor (NGF) were synthezied using coaxial 

electrospinning process. After extensive optimization, CA/PVP nanofibers 

with average diameter of 493 nm were successfully obtained and 

characterized suing SEM, TEM, XPS and FTIR techniques. Next, enzyme-

linked immunosorbent assay (ELISA) was used to evaluate the release of 

NGF from the coaxial nanofibers over period of 14 days. Lastly, the effect 

of the coaxial scaffolds on the differentiation of PC12 cells were evaluated 

over a period of 11 days. The results show that coaxial nanofibers can 

effectively promote differentiation of PC12 cells. 

INVESTIGATION OF DRUG RELEASE FROM ELECTROSPUN 

COMPOSITE NANOFIBERS  

1Sheikh Saudi, 2Udhab Adhikari, 1Shyam Aravamudhan, 2Jagannath Sankar, 
3Narayan Bhattarai 
1Department of Nanoengineering, 2Department of Mechanical Engineering, 
3Department of Chemical, Biological and Bioengineering, North Carolina 

A&T State University, Greensboro, NC 

To date, most sustained release electrospun fibers have been mostly 

restricted to the delivery of hydrophobic drugs at low drug loading which is 

often not beneficial in some clinical applications. For hydrophilic, small 

molecule drug, such as Diclofenac Sodium (DS) due to its high aqueous 

solubility and poor incompatibility with insoluble polymers, makes long-

term release even more challenging. Here we investigate electrospun 

composite nanofibers of poly (ε-caprolactone) (PCL) and chitosan (CS) to 

sustain release of DS drug that are highly-loaded in the fibers. Nanofibers 

with different amount of DS drug were synthesized by electrospinning 

technique. Different physio-chemical properties such as morphology, 

aqueous stability, mechanical properties and chemical properties of 

nanofibers were evaluated. We investigated the morphology of nano-fibrous 

composites by SEM, chemical structure by FTIR, crystalline properties 

analysis by DSC, mechanical properties by tensile mechanical tests and drug 

release profile in phosphate-buffered saline by UV spectroscopy. High drug 

entrapment efficiency and concentration dependent drug release patterns 

were obtained in phosphate buffered saline up to 14 days. This research was 

focused to control payload delivery of diclofenac sodium through composite 

biodegradable and biocompatible polymers. Our findings showed that by 

adding more DS in PCL/CS nanofibers, it generates more secondary 

microstructure which leads to slower release rate of drug. This could be 

valuable for a local drug delivery system where initial burst release should 

be minimize and constant level of drug should be delivered within desired 

period. 

EVALUATION OF THE BIOLOGICAL ACTIVITY OF ROOT 

CANAL SEALERS 

Svitlana Fialkova1, Jagannathan Sankar1, Kevin Wilkinson2, Sheridan Rose2 

1North Carolina A&T State University, Greensboro, NC and 2Dentsply 

Sirona USA, Tulsa, OK 

Objective: Our study was focused on designing the method to evaluate the 

bioactivity of dental cements. The bioactivity of root canal sealers was 

evaluated by ability produce the hydroxyapatite (HA) layer on a surface of 

specimen immersed in a simulated body fluid. Methods: The two root canal 

sealers (ProRoot ES and B-sealer) was set (hydrated) in a cap holders that 

only one surface was exposed to the immersion media. The prepared samples 

were characterized using scanning electron microscopy (SEM), micro-

Raman and X-ray fluorescence (XRF).  The bioactivity of root canal sealers 

was evaluated by ability produce the HA layer on a surface of specimen 

immersed in a Dulbecco’s Phosphate-Buffered Saline (DPBS). The 

formation of hydroxyapatite was confirmed by SEM, XRF and micro-Raman 

spectroscopy. The long-term kinetics of HA formation of was studied using 

weight method for the 28 days of immersion. The initial stages of HA 

formation were observed using Raman spectroscopy on samples that were 

placed in a cell with the immersion media (at 37 °C). The formation of HA 

was detected by the characteristic peak of HA at ~960 cm-1 of Raman 

spectra. Results: Both sealers were able to form HA with the immersion into 

SBF (confirmed by SEM and Raman analysis). The kinetics of HA formation 

was evaluated by weight method and shown the different behavior of two 

sealers.  We were able to observe the initial stages of HA formation on both 

sealers using micro-Raman spectroscopy. 
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RAFT POLYMERIZATION FOR THE SYNTHESIS OF TERTIARY 

AMINE-BASED DIBLOCK COPOLYMER NUCLEIC ACID 

DELIVERY VEHICLES 

Adam E. Smith 

Department of Chemical Engineering, University of Mississippi, University, 

MS 

The synthesis and characterization of a family of pH-responsive, diblock 

copolymers designed to effectively deliver nucleic acids is reported. The 

stabilizing A block is comprised of an oligo(ethylene glycol) methyl ether 

methacrylate to impart water solubility. The cationic blocks of varying 

degrees of polymerization are derived from three pH-responsive, tertiary 

amine-containing methacrylates capable of complexing negatively charged 

nucleic acids. The cytotoxicity studies utilizing human embryonic kidney 

cells (HEK-293) and MCF-7 breast cancer cells indicate no decrease of cell 

viability with the diblock copolymers, with the exception of the two highest 

DPs of the cationic blocks with ethyl-substitutes tertiary amine. Gene 

knockdown experiments indicate high siRNA delivery and MYC gene 

knockdown in MCF-7 breast cancer cells for eight of the nine studied block 

copolymers. The results of the current study enable further development of 

the pH-responsive copolymer family for promising nucleic acid delivery 

vehicles applicable for clinical use. 

THE IMPACT OF PRESSURE DELIVERY ON LOCAL LIQUID 

DRUG DELIVERY AND RETENTION 

Claire Cawthon1, Megan Erwin1, Michele Schuler2, Saami K. Yazdani1 
1Department of Mechanical Engineering, University of South Alabama, 150 

Jaguar Drive, Shelby Hall Mobile, AL 2Department of Comparative 

Medicine, University of South Alabama, 5795 USA Drive North, CSAB 170 

Mobile, AL  

There are more than three million people affected by peripheral artery 

disease every year in the U.S. Treatment outcomes for PAD remain poor, 

and current therapeutic devices have limitations leading to inconsistent 

outcomes. A new approach, termed local liquid delivery, delivers therapeutic 

drug directly into the arterial wall to prevent restenosis. Delivery of the agent 

is dictated by pressure created inside the artery, driving the drug into the 

arterial wall. The purpose of this study was to thus determine the impact of 

chamber pressure on liquid drug delivery and retention in the artery wall. 

Bilateral pig ilio-femoral arteries were treated with a local liquid delivery 

catheter delivering paclitaxel into the arterial wall at two different pressures: 

0.1 and 0.4 atm. Pharmacokinetic evaluation was performed at 1 hour, 3 

days, and 7 days. The study demonstrated that elevated pressure delivery 

increased arterial paclitaxel levels and maintained initial paclitaxel dosing 

up to 7 days (at 0.4 atm: 1 hr: 18.919±20.211 ng vs. 3 days: 0.236±0.255 ng 

vs. 7 days: 0.473±0.433 ng; at 0.1 atm: 1 hr: 2.488±1.807 ng vs. 3 days: 

0.089±0.044 ng vs. 7 days: 0.018±0.023 ng). These results indicate that local 

treatment chamber pressure impacts drug delivery and retention. 

Session 6:  Clinical Therapeutics 

 

BRAIN-CONTROLLED ROBOTIC PROSTHETIC  

Sam Maddaloni, Grace Davis, Raiyan Mohammed, Atif Saeed, And 

Mohammed Benalla,  

Department of Engineering and Technology, Vaughn College, East 

Elmhurst, NY  

Today, there are many options for amputees ranging from purely aesthetic to 

fully functioning myoelectric limb prosthetics. However, these options are 

not always viable due to high cost, invasive surgery, and long rehabilitation 

time. This paper describes a proposal for the design and development of a 

robotic arm that is controlled using electroencephalography (EEG) signals 

from the user’s brain. This project aims to prove that a brain controlled 3D-

printed prosthetic is more affordable and non-invasive. Additionally, 

calibration of the arm defers learning to the mechatronic system 

consequently minimizing rehabilitation required on the amputee’s part. The 

robotic arm prototype is intended to aid upper limb amputees with a range 

of short below elbow (BE) to wrist disarticulation (WE) with their regular 

everyday functions. This project’s research stems into the fields of 

biomedical, mechanical, and mechatronic engineering. 

 

MOTION TRACKING ROBOTIC ARM  

Abdullah Ali, Mina Botros, and Mohammed Benalla,  

Department of Engineering and Technology, Vaughn College, East 

Elmhurst, NY  

Robotic arms have been widely used in the past three decades to fill demands 

created by the market. One of those demands is creating a safe environment 

for chemists or lab-technicians when dealing with dangerous substances. The 

objective of this project is to develop an intuitive, relatively easy to use 

motion tracking Robotic Arms, (MTRA).  

The concept is based on a motion tracking system for a robotic arm which 

allows the user to use their own extremities to control the robotic arms at a 

safe distance. The aimed user and designated environment in this project are 

to be between the chemistry lab technician and the laboratory fume hood. A 

device which uses two cameras and three tracking infrared sensors will track 

the position and the orientation of a user's hand and forearm and send this 

data to the robotic arm that will, in turn, mirror the user’s movement. The 

robotic arms will have 6-axis of motion to provide more flexibility and 

freedom to the users when executing different tasks and maneuvers.  

Another aim of the project is to lower the manufacturing and operation cost 

of such technology. That would be achieved by adopting technologies such 

as 3D printing to acquire parts for the robotic arm build and the use of newer 

microcontrollers which are able to perform the same tasks but at a lower cost. 

The result of the aforementioned would cause wide market adaptability and 

solving one of the main problems face such a project which is cost-related 

issues. 

USING A ROBOT-ASSISTED GAIT ORTHOSIS TO ASSESS THE 

LOWER LIMB PERFORMANCE IN NEUROREHABILITATION 

Matthias J. Krenn, PhD 1,2, Bonnie E. Perry, M.S.B.E2, John W. Chow, PhD2, 

Keith E. Tansey, MD, PhD, FASNR1,2,3  

(1) Departments of Neurosurgery and Neurobiology, University of 

Mississippi Medical Center, Jackson, MS. (2) Center for Neuroscience and 

Neurological Recovery, Methodist Rehabilitation Center, Jackson, MS. (3) 

Spinal Cord Injury Medicine and Research Services, VA Medical Center, 

Jackson, MS  

Robot-assisted gait devices provide intensive, repeated practice of task-

specific movements that have been shown to improve walking in patients 

with neurological disorders such as spinal cord injury, stroke or traumatic 

brain injury. New developments of rehabilitation robots, as well as advances 

in technology, allow new forms to control and assess the performance of 

lower limb during gait training. The Lokomat (Hocoma AG, Volketswil, 

Switzerland), an actuated exoskeleton on a treadmill with a body weight 

support system, controls the leg movement towards a predefined trajectory 

of a physiological gait pattern by supporting hip and knee joint torques. 

Here, we develop a monitoring system for robotic-assisted gait training and 

test its usability in neurologically intact adults (n=19) based on the deviation 

from the desired leg kinematics and robotic support torques. The results 

show depending on Lokomat settings, (treadmill speed, guidance force, and 

body weight support) the outcome measures (deviation of cyclogram; 

hip/knee torques) are significantly modified.  

These intrinsic kinematic and torque measures during assisted treadmill 

walking provide real-time movement feedback about the participant’s 

performance. Furthermore, in research and clinical applications, the 

monitoring can help to adapt and improve the therapy strategy and 

documents the rehabilitation progress. 

PLANTAR FASCIITIS TREATMENT AND PREVENTION 

THERAPY VIA MOBILE HEALTH TECHNOLOGY 

Jack McGreevey, Eddie Bear, Ben Shumpert, Julian Johnson, Louis Schenk, 

Michelle Bayer, Vladimir Reukov, PhD 

Clemson University, Clemson, SC 

Plantar Fasciitis is a painful condition caused by inflammation of the fascia 

due to minute tears within the band of soft tissue running laterally along the 

bottom of a person’s foot. A person’s individual foot anatomy, such as 

abnormal arches, or walking patterns can subject the tendon additional stress; 

thereby increasing the risk of tears. Current treatments offer short-term pain 

relief, but do not fix the long-term problem. This Mobile Health research 
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project was founded on the intention of developing a medical device that can 

be used by patients and clinicians to measure the amount of stretch and stress 

in the plantar fascia. This device provides feedback that can, in turn, develop 

an understanding for each individual patient’s stretch ability in the tendon 

depending on compliance with recovery exercises. This will allow 

physicians and patients to develop a comprehensive and continuous 

treatment plan to decrease pain in the long-term. A mobile app has been 

designed to work in tandem with the device to provide real-time feedback 

that is available to both the patient and prescribing physician so that patient 

compliance and progress can be tracked. 

EFFECT OF TROGLITAZONE ON URINARY ALBUMIN 

EXCRETION AND GLOMERULAR FILTRATION RATES IN 

INDIVIDUALS WITH PREDIABETES 

Khalid Mokhtar, Elgenaid Hamadain, Hamed Benghuzzi, Michelle Tucci  

University of Mississippi Medical Center, Jackson, USA  

Diabetic nephropathy is a widely accepted consequence of diabetes mellitus 

and is considered a leading cause for kidney damage and chronic kidney 

diseases.  Data for this study was obtained from the diabetes prevention 

program (DPP), a large randomized trial which evaluated the effect of 

different interventions including troglitazone, metformin and intensive 

lifestyle modifications (ILS) compared to placebo on the prevention of 

diabetes mellitus. Participants in the DPP study were evaluated at multiple 

visits including annual and at confirmation of diabetes (CON) visits. This 

specific purpose of the study is to evaluate the effect of troglitazone on 

preserving kidney function which was measured by its effect on estimated 

glomerular filtration rate (eGFR) and on urine albumin excretion rate 

estimated from the ratio of urine albumin-to-urine creatinine (ACR). Two 

subgroups were selected from the DPP study to analyze the changes 

produced by troglitazone treatment from baseline visit to 12 months in eGFR 

values and to CON visit in ACR values, troglitazone effect was compared to 

the other treatment arms in the study.  A total of 2,335 and 423 individuals 

were included in the eGFR and ACR subgroups, respectively. Troglitazone 

and ILS produced a statistically significant increase in eGFR (14.71 ± 3.79 

and   6.86 ± 1.85, respectively, P= 0.0001). Troglitazone produced higher 

percentage increase in eGFR compared to ILS, 17 vs 10% (troglitazone vs. 

metformin: P < 0.001; troglitazone vs ILS: P= 0.18; troglitazone vs. placebo: 

P< 0.001).Only troglitazone showed a decrease in mean ACR values from 

baseline to CON visit (-1.6 mg/gm, ±1.45, P=0.27), the rest of the 

interventions showed an increase, all changes did not reach a statistical 

significance. This current study demonstrated elements of renoprotective 

effect of the troglitazone presented as an increase in eGFR values.  

PLATFORM FOR SOLID-PHASE AND ANTIGEN-SPECIFIC 

PURIFICATION OF EXOSOMES 

Chukwumaobim Daniel Nwokwu, Saif Mohammad Ishraq Bari, Gergana G. 

Nestorova  

Louisiana Tech University, Ruston, LA 

Detection and analysis of circulating exosomes in the central nervous system 

is an emerging method for precise and non-invasive diagnosis and 

monitoring of neurological disorders. However, their clinical utilization as 

biomarkers has not been fully realized due to technical challenges 

encountered in current liquid-phase methods for exosomes isolation, 

notably, contamination by non-exosomal proteins reported in high-speed 

ultra-centrifugation methods. To address this, we successfully developed and 

characterized an immune-affinity method for solid-phase exosomes 

purification of an antigen-specific sub-population by using stainless-steel 

microneedles (140 µm diameter; 30 mm length) functionalized, first, by 

multi-layer depositions of alternating oppositely charged polyelectrolytes 

(PEI, PSS, PAA) that formed the substrate for immobilization of biotin and 

exosome-specific anti-CD63 antibody conjugated to streptavidin. The 

functionalized microneedles were incubated in exosomes conventionally 

purified from astrocytes, under different experimental conditions. The 

captured exosomes were quantified via an EXOCET colorimetric assay. Our 

results indicated that the exosome loading capacity increased 10-fold when 

the needles were incubated overnight on ice (~40×10^6 per needle) than 

those incubated for 1.5 h at room temperature (~3.5×10^6 per needle), 

suggesting that longer incubation times at lower temperatures favor exosome 

capture. Future works will focus on validating exosomal cargoes and 

implementing a microfluidics platform for exosomes purification. 

RETRIEVAL ANALYSIS OF CERAMIC ON POLYETHYLENE 

TOTAL HIP REPLACEMENT 

William Faulk1, Daniel Grande2, Nakul Karkare3  

1SUNY Farmingdale College, Farmingdale, MA,. 2The Feinstein Institute for 

Medical Research, Manhasset, NY, 3Complete Orthopedics, Stony Brook, NY 

The most common material used in bio ceramic implants is polycrystalline 

aluminum oxide. This study examined the use of a ceramic on polyethylene 

implant in a single patient for six weeks, during which time the device 

subluxated. Implant components and specifications include a 44mm dual 

mobility acetabular liner, a dual mobility bearing with a 44mm bearing size 

and 28mm head size and a 28mm ceramic head. Patient presented to the 

attending physician after 6 weeks with positive hip pain. The implant was 

subsequently removed and revised. The femoral head of the implant was 

found to have significant macroscopic wear limited to one side of the head, 

with visible wear throughout the entire component. SEC analysis was 

performed on the head, with results showing abrasive wear at the 

microscopic level as well. The acetabular cup was also observed to have a 

variation in dimensional thickness. In summary, the surgical findings, data 

reviewed, images and analysis taken from this case report warrant further 

study. 

Session 7: Agriculture Biotechnology 

 

OYSTERS' GAPE MEASUREMENT SYSTEM APP 

Kamal Ali, Ali Abu-El Humos  

Jackson State University, Jackson, USA  

In this work, a mobile platform for displaying and analyzing oyster gape data 

is being developed. The Swift programming language is used as it supports 

a wide range of object oriented design to make the iOS app. Each 

functionality; such as ways of data display according to specific dates, 

severity level of data visualization, and graph interface display are designed 

with the use of functional programming. 

The interface is a graphical representation of what actually goes on during 

the spawning process of the oysters, which is implemented by the iOS Charts 

framework to display data via different graphs and charts. It currently uses 

the time based line graph to display graph information, but this Charts library 

can be further exploited to give this platform the most it can get by graphing 

.To activate the graph, the desired date needs to be selected for which data is 

required. Upon selection, data is fetched from the host server presented as an 

object for each sensor connected to an oyster. Our team is currently working 

on a similar app that will run on android devices. The implementation will 

be the same as that of the iOS, except for changes in the syntax. In terms of 

the interface and outlook, our plan is to gain the same features as displaying 

graphical features as implemented on the iOS platform. Android Studio will 

be used to lay and build the foundation with java and xml files. Android 

Graph View plotting library, AnyChart and MP Android chart are the chart 

libraries currently being investigated to develop chart interface for the 

android version of the app. 

ANTIMICROBIAL RESISTANCE (AMR) AND THE 

ENVIRONMENT: WHAT’S AGRICULTURE’S ROLE AND CAN 

AMR BE SLOWED? 

John Brooks  

USDA-ARS, Mississippi State, MS 

The increasing pressures associated with antimicrobial resistant bacteria in 

healthcare has led the public to ask, “where is all this resistance coming 

from?”.   Antimicrobial resistance has its origins at the beginning of bacterial 

life, approximately 4 billion years ago. Bacteria have used resistance genes 

and mechanisms to survive and evade environmental and ecological 

pressures; however, the more recent concerns might suggest that resistance 

is a new phenomenon, which we know isn’t the case. The roles of agriculture, 

industry, public health, and the environment are all intricately involved in 

the resistance phenomenon, and all most likely carry a blame for the 

emergence and enrichment of antimicrobial resistance. Recent work suggests 

that the environment acts as a source for AMR genes or bacteria, either 

through selection of environmental AMR bacteria or serving as a repository 

for “foreign” AMR bacteria. Additionally, it has long been recognized that 
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AMR can be selected for during the use of antimicrobials, whether that’s in 

the public realm or agriculture. The question(s) is, can this be curtailed, 

stopped, or was it inevitable?   

APPLICATION OF BIOTECHNOLOGY IN WOOD SCIENCE 

RESEARCH 

Lakshmi Narayanan1, Beth Stokes1, Juliet Tang2, Grant Kirker3, Dragica 

Jeremic1, Xufeng Zhang1, Rubin Shmulsky1  

1Mississippi State University, Starkville, MS, 2Forest Products Laboratory, 

Starkville, MS, 3Forest Products Laboratory, Madison, WI 

Wood is the primary construction material used in the United 

States.  However, it is susceptible to decay over time, resulting in reduced 

service life. Research efforts have been directed towards increasing the 

durability of wood in service using microbial proteins, and of understanding 

the role of microorganisms in decay. Moisture being an essential component 

for fungal attack of wood, we explored the possibility of protecting wood by 

reducing its hydrophilicity using a hydrophobin protein. Hydrophobins self-

assemble at hydrophilic-hydrophobic interfaces to form a stable film and 

render a hydrophilic surface hydrophobic and vice versa. mHyd2, an N-

terminus modified hydrophobin from B. bassiana was expressed and 

purified from a bacterial expression system. Various concentrations of the 

protein were used to treat wood samples which were then characterized for 

hydrophobin-induced surface modification and fungal decay resistance. 

Microbial wood decay mechanisms are also being deciphered to develop 

targeted wood protection methods. While fungal decay is widely studied, 

bacterial roles are less understood. To bridge this gap, using next generation 

sequencing technologies, we aim to characterize bacterial species that 

colonize wood over time. Methodologies and results from the first collection 

of bacteria in treated and untreated field stakes will be discussed. 

DESTRUCTION OF NEMATODE OVA IN WASTEWATER USING 

ELECTROPORATION 

Michael Dryzer1, Scott Wolter1, Christopher Arena2, Caitlin Niven3, Edgard 

Ngaboyamahina3, Charles Parker3, Brian Stoner3  

1Elon University, Elon,. 2Virginia Tech, Blacksburg, VA,  3Duke University, 

Durham, NC 

Having infected approximately one-quarter of the global population, 

helminth worms and their eggs are a virulent family of parasites possessing 

the ability to resist treatment with most conventional sanitation methods. 

This research reports on the effectiveness of electroporation to inactivate 

Caenorhabditis elegans, a non-parasitic nematode genetically and 

morphologically similar to most helminths, and discusses progress toward 

implementation in off-grid toilets. Electroporation, the utilization of pulsed 

electric fields, was applied to open pores in nematode eggshells—the first 

report of such an application to the best knowledge of the authors. A 

parametric evaluation of electric field strength and treatment duration of 

eggs in phosphate buffer solution and polished blackwater was performed 

using a 1-Hz pulse train with a 0.01% duty cycle. Pore formation extent was 

quantified using a fluorescent label, propidium iodide, that targets embryonic 

DNA. Post-treatment egg viability assays demonstrated that electroporation 

deactivated Caenorhabditis elegans eggs without supplementary methods 

(i.e., chlorination or oxidation). Following optimization, electroporation was 

applied to Ascaris suum, a helminth nematode. This research reveals that 

electroporation increases eggshell permeability through potential channel 

formation in both saline and blackwater media. Based on current 

observations, we discuss present treatment conditions and energy 

requirements for helminth destruction in wastewater. 

MANUKA HONEY MODULATES INFLAMMATORY BEHAVIOR 

OF THE DHL-60 NEUTROPHIL MODEL 

Benjamin Minden-Birkenmaier1, Meghan Meadows1, Kasyap Cherukuri1, 

Matthew Smeltzer1, Marko Radic2, Richard Smith2, Gary Bowlin1  

1The University of Memphis, MemphisTN, 2University of Tennessee Health 

Science Center, Memphis, TN 

As a wound treatment or tissue engineering template additive, New Zealand 

Manuka honey reduces inflammation, kills bacteria, and promotes wound 

closure. However, few studies have examined its specific effects on the 

neutrophils which arrive in the wound site soon after injury. In this study, 

the effect of Manuka honey on a dHL-60 neutrophil model was examined. 

MTS and trypan blue-exclusion assays revealed that concentrations of honey 

over 5% v/v were cytotoxic. Cytochrome C and Boyden chamber assays 

demonstrated that 1% honey decreased superoxide release at 24 hours and 

0.5-3% honey decreased chemotaxis. A Western blot for NF- κB inhibitor α 

(IκBα) indicated that 0.5-3% honey also reduced NF- κB activation via IκBα 

phosphorylation. A multiplexed immunoassay indicated that 0.5% honey 

decreased release of TNF-α, IL-1β, MIP-1α, MIP-1β, IL-12 p70, MMP-9, 

MMP-1, FGF-13, IL-1ra, and IL-4 release, but increased MIP-3α, Proteinase 

3, VEGF, and IL-8 levels. The 3% honey level reduced the release of all 

measured factors except TNF-α, whose release was increased. These results 

demonstrate a dose-dependent ability of Manuka honey to reduce superoxide 

release, chemotaxis, and NF- κB activation, and to modify the release of 

soluble factors that promote or inhibit inflammation and/or healing within a 

wound. 

TRANSPORT AND LOCALIZATION PROPERTIES OF 

MESOSCOPIC OPTICAL DISORDERED MEDIA: APPLICATIONS 

IN BIOLOGICAL SYSTEMS 

Prabhakar Pradhan  

Mississippi State University, Starkville, USA  

Scientific interest in measuring and quantifying meso- to nanoscopic light 

transport properties of weakly optical disordered media ranges from 

dielectric soft condensed matter systems, such as colloids, to biological 

systems, including cells and tissues. However, conventional optical 

microscopy cannot probe the weak refractive index fluctuations found, for 

example, in biological cells, which possess weak scattering properties. 

Moreover, the diffraction limit cannot be exceeded by standard optical 

microscopy. Recently, however, we have developed experimental optical 

spectroscopic techniques that do, in fact, enable us to probe the transport 

properties of weakly disordered media, such as biological cells, with 

nanoscale sensitivity beyond the diffraction limit. The genesis and functions 

of these novel techniques will be first described. Next, their practical 

applications in the study of biological systems will be discussed, including 

the early-stage detection of cancer by probing and quantifying the 

nanoscopic light transport properties of single biological cells. 

Session 8: Cardiovascular Tissue Engineering 

EVALUATION OF DRUG ELUTING STENTS AND DRUG COATED 

BALLOONS VIA A NOVEL IN VITRO TESTING PLATFORM 

Kathryn Cooper, Claire Cawthon, Clifton Huett, Nathanael Fedor, Saami 

Yazdani  

The University of South Alabama, Mobile, AL 

Drug eluting stents (DES) and drug coated balloons (DCBs) are the preferred 

treatments for peripheral artery disease (PAD). Both devices aid in treating 

stenosis and prevent restenosis with anti-proliferative drugs. Testing on the 

efficacy of these devices is mostly limited to in vivo models. This study was 

designed to evaluate these devices via a novel in vitro testing platform, 

simulating cardiovascular conditions. The platform is composed of an 

explanted porcine carotid artery enclosed in cell cultured media and 

combined with a pulsatile flow to create a biologically active environment. 

Two commercially available DES (1)SynergyTM Monorail (Boston 

Scientific) and (2) ResoluteTM Integrity (Medtronic) and two DCBs (1) 

LutonixTM (BARD) and (2) IN.PACTTM (Medtronic) were successfully 

deployed within the ex vivo artery per manufacturers 

recommendations.  Arterial segments were evaluated for drug retention 

using pharmacokinetic analysis. Results demonstrated 7.142 ± 4.812 ng/mg 

for the Lutonix DCB, 24.435 ± 27.028 ng/mg for the IN.PACT DCB, 1.760 

± 0.522 ng/mg for the Resolute DES, and 1.862 ± 1.317 ng/mg for the 

Synergy DES. The data obtained from this study matched the manufacturers’ 

published results, providing proof of concept of a benchtop approach to 

evaluate the pharmacokinetics of DCBs and DES. 

THE ROLE OF ENDOTHELIAL-MESENCHYMAL TRANSITION 

IN VASCULAR CALCIFICATION 

Claire Travis, Cameron Roach, C. LaShan Simpson  

Mississippi State University, Starkville, MS  
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Endothelial-mesenchymal transition (EndMT) is a process in which 

endothelial cells lose their genetic markers, VE-cadherin and CD31, and 

begin to express markers of mesenchymal cells, α-SMA, FSP-1, and 

fibronectin. EndMT has been shown to cause vascular calcification, a 

complication of atherosclerosis. However, the exact mechanism and process 

through which EndMT occurs is still unknown. Recently, studies have 

shown that overexpression of TGF-β/smad signaling and BMP, both 

belonging to the TGF-β superfamily, contribute to EndMT vascular 

calcification. In the TGF-β signaling pathway, smad2, smad3, and smad7 are 

combined to suppress the VE-cadherin marker, leading to EndMT. However, 

there are components in both pathways that inhibit EndMT, specifically, 

Smad7 acting in the TGF-β pathway and Matrix Gla Protein (MGP) 

regulating BMP in the BMP pathway. Previous studies noted that vascular 

calcification might arise from the potential imbalance between endothelial 

and smooth muscle cells, facilitated by the TGF-β and BMP signaling 

pathways. Thus far, we performed a gene array of healthy versus calcified 

smooth muscle cells showing the significant upregulation of smads, TGF-β, 

as well as BMP. In the gene array, smad1, smad2, smad4, TGF-β1, TGF-β2, 

TGF-β3, BMP2, and BMP4 were all significantly upregulated, whereas 

smad3 was not significantly upregulated. In order to gain further insight on 

the role of EndMT in vascular calcification and how that impacts vascular 

smooth muscle cells, we will perform additional studies including a co-

culture of smooth muscle cells and endothelial cells.  

SCLEROSTIN’S THERAPEUTIC CAPABILITY AND EFFICIENCY 

IN VASCULAR CALCIFICATION 

Lindsay Rexrode, Kelsey McArthur, C. LaShan Simpson, PhD  

Mississippi State University, Starkville, MS 

Once regarded as a passive process induced by elevated calcium-phosphate 

interactions, vascular calcification (VC) is now distinguished as an active, 

cell-mediated process induced by competition among stimulatory 

calcification factors and inhibitory mineralization factors. Elevated levels of 

oxidative stress, phosphate, cholesterol, parathyroid hormone, calcium, and 

glucose have been noted as VC constituents. The Wnt/-catenin signaling 

pathway regulates homeostasis among the vasculature and bone systems; 

sclerostin (SOST), a monomeric osteocyte-derived glycoprotein, is a potent 

antagonist of this pathway. A recent study has recognized increased SOST 

expression in atherosclerotic plaque, and several clinical trials have 

investigated the therapeutic potential of a humanized SOST monoclonal 

antibody in osteoporosis. Our in vitro model was created to stimulate VC, to 

recognize osteogenic differentiation within human vascular smooth muscle 

cells (HVSMCs), to investigate Wnt/-catenin signaling, and to utilize 

SOST’s defensive and inhibitory properties. Within the model, HVSMCs 

were cultured and targeted for calcification and SOST therapy. Calcified 

HVSMCs subjected to SOST treatment exhibited a two-fold downregulation 

of RUNX2, an osteogenic differentiation transcription factor, providing 

validation that SOST is capable of preventing phenotypic switching within 

the vasculature. Within 7 days, a 45.8% recovery rate of a-smooth muscle 

actin was observed in calcified HVSMCs subjected to SOST treatment. 

SOST’s therapeutic efficiency was successfully justified, and future 

quantitative and qualitative investigations will continue to verify SOST’s 

capabilities.  

MECHANOTRANSDUCTION OF VASCULAR CALCIFICATION 

THROUGH CANONCIAL WNT OSTEOGENIC PROMOTION 

John Tyson, C. LaShan Simpson, Ph.D.  

Mississippi State University, Mississippi State, MS 

Vascular calcification is a debilitating pathology that wears away the 

elastance and compliance of arterial tissues. Comorbid with metabolic and 

vascular diseases such as obesity and hypertension respectively, calcification 

is attributed to the layering of mineralized plaques of hydroxyapatite 

anabolized by vascular smooth muscle cells (VSMCs) differentiated into 

osteoblast-like cells. This differentiation is promoted by the canonical WNT 

signaling cascade through expression of osteogenic promoters RUNX2 and 

bone morphogenetic protein 2 (BMP2). It has been shown, especially in bone 

remolding, that WNT contributes to structural systems across the body. The 

propensity of WNT to respond to the structural needs of the body speaks to 

the potential cross-talk between it, integrins, cadherins, and BMPs, 

suggesting that mechanical force such as blood pressure play a crucial part 

in arterial remolding. As healthy matrix becomes calcified, the shift from a 

soft to a stiff matrix induces VSMC differentiation that is then further 

promoted through mechanical strain. It is the purpose of this study to verify 

the interactions between mechanical strain and the bone-like matrix 

produced by calcification. Through the utilization of the Flexcell® FX-

4000T, mechanical stimulation to a 2D monolayer culture can be 

programmed to replicate strain at specified levels. Calcification will be 

induced in selected cultures, and expression of osteogenic markers and 

matrix proteins will be verified. Understanding the relationship between 

mechanical stimuli and the canonical WNT cascade will illuminate potential 

therapeutic targets. 

EXTRACELLULAR MATRIX COMPONENTS ISOLATED FROM 

DIABETIC MICE ALTERS CARDIAC FIBROBLAST FUNCTION 

THROUGH THE AGE/RAGE SIGNALING CASCADE 

Stephanie Burr, James Stewart, Jr.  

The University of Mississippi, University, MS 

Roughly 30 million Americans suffer from diabetes and these individuals 

are at an increased risk of developing cardiovascular complications. A 

common complication is heart failure which occurs due to the stiffening of 

the left ventricle brought on by cardiac fibroblast “activation” that results in 

the remodeling the extracellular matrix (ECM). Fibroblast “activation” can 

be triggered by the AGE/RAGE signaling cascade. Advanced Glycated End 

products (AGEs) are produced and accumulate in the ECM overtime, but 

under hyperglycemic conditions this process is accelerated. We aim to 

investigate how the presence of AGEs in the either diabetic or non-diabetic 

ECM can affect fibroblast ECM remodeling as well as determine the role of 

AGE/RAGE signaling during this process. In order to assess this question 

diabetic and non-diabetic fibroblasts were embedded in 3D matrices 

composed of collagen isolated from either diabetic or non-diabetic mice. 

Non-diabetic fibroblasts displayed similar matrix contraction and α-SMA 

expression to diabetic fibroblasts when embedded in diabetic collagen. In 

addition, increasing the AGE/RAGE cascade leads to increase gel 

contraction indicating increase in fibroblast “activation”. These results 

indicate 1) the ECM from diabetic and non-diabetic mice differ from one 

another, 2) diabetic ECM can impact fibroblast function and shift them 

towards an “active” state, and 3) that fibroblasts can modify the ECM 

through activation of the AGE/RAGE signaling cascade. These results 

suggest the importance of understanding the impact diabetes has on the ECM 

and fibroblast function.  

HEMODYNAMIC SIMULATION USING A HYBRID FINITE 

VOLUME/FINITE ELEMENT INCOMPRESSIBLE FLOW SOLVER 

Fang Chen, Chao Jiang, Shuang Tu  

Jackson State University, Jackson, MS  

As an attempt to predict the hemodynamic forces which are crucial to the 

development of many disorders such as atherosclerosis and stroke, we are 

using our in-house hybrid finite volume/finite element incompressible flow 

solver to carry out hemodynamic simulations. Our solver is based on the 

pressure correction or projection method for incompressible Navier-Stokes 

equations. Our method is a non-traditional staggered-mesh scheme where the 

velocity components are stored at cell centers and the pressure-related 

auxiliary variable at cell vertices. The momentum equations are solved via a 

matrix-free implicit cell-centered finite volume method. The pressure 

Poisson equation is solved by the node-based continuous Galerkin finite 

element method. Both the velocity field and the pressure field are properly 

corrected to ensure the divergence-free velocity field and correct pressure 

field near the wall. As the first attempt to perform hemodynamic simulation, 

an idealized two-dimensional bifurcating artery with the assumption of 

laminar flows will be used to demonstrate the capability of our method. The 

wall shear stress obtained from the Newtonian model and the Carreau-

Yasuda Non-Newtonian model will be compared and analyzed.  

NEAR-FIELD ELECTROSPINNING: THE NEXT GENERATION 

VASCULAR GRAFTS 

William King, Gary Bowlin  

The University of Memphis, Memphis, TN 
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The field of tissue engineering has recently focused on creation of acellular 

templates to recreate the cellular micro-environment, the extracellular matrix 

(ECM), to guide regeneration in situ. If these interactive environments can 

be engineered, cellular responses can be coordinated in the native cellular 

language. Electrospinning is a popular method to artificially recreate these 

environments and from this a subtype technique termed near-field 

electrospinning (NFES) was devised. Through decreasing the working 

distance of electrospinning to a few millimeters, highly precise direct writing 

of fibers adds another dimension of tissue template tailorability. Specifically, 

mechanical properties, pore size, and fiber orientation can be tightly 

controlled to bring about desired cellular responses and signaling. With this 

technique, we demonstrated a NFES device that was designed around a 

MakerFarm Prusa i3v 3D printer paired with a rotating tubular mandrel for 

creation of seamless, polydioxanone (PDO) vascular templates. These early 

templates as a preliminary example possessed highly aligned fibers with 42.3 

± 4.9° cross-hatching pitch, diameters of 4.3 ± 2.5 𝝻m, and pore sizes 63.1 ± 

26.3 𝝻m. This platform demonstrates the ability to tailor fiber placement and 

can be scaled to recreate vascular ECM geometry and the next generation of 

small diameter vascular grafts. 

 

Session 9: Biomaterials – 2 

 

USING ALDEHYDE SYNERGISM TO DIRECT THE DESIGN OF 

DEGRADABLE PRO-ANTIMICROBIAL POLYMER NETWORKS 

Dahlia Amato, Douglas Amato, Yetunde Adewunmi, Olga Mavrodi, Keith 

Parsons, Sarah Swilley, Dwaine Braasch, Dmitri Mavrodi, Derek Patton  

University of Southern Mississippi, Hattiesburg, USA  

We describe the design and synthesis of degradable, dual-release, pro-

antimicrobial poly(thioether acetal) networks derived from synergistic pairs 

of aromatic terpene aldehydes. Initially, we identified pairs of aromatic 

terpene aldehydes derivatives exhibiting synergistic antimicrobial activity 

against Pseudomonas aeruginosa by determining fractional inhibitory 

concentrations. Synergistic aldehydes were converted into dialkene acetal 

monomers and copolymerized at various ratios with a multifunctional thiol 

via thiol-ene photopolymerization. The step-growth nature of the thiol-ene 

polymerization ensures every crosslink junction contains a degradable acetal 

linkage enabling a fully crosslinked polymer network to revert into its small 

molecule constituents upon hydrolysis, releasing the synergistic aldehydes 

as active antimicrobial compounds. Using a transposon mutagenesis assay, 

we show that these aldehydes target porins and multidrug efflux pumps. 

TARGETED, COMBINED INHIBITION OF EFFEROCYTOSIS 

AND IDO-1 TO COMBAT TREATMENT-INDUCED 

IMMUNOSUPPRESSION IN THE RESIDUAL TUMOR 

MICROENVIRONMENT 

Thomas Werfel1,2, David Elion3, Bushra Rahman2, Donna Hicks2, Violeta 

Sanchez3, Paula Gonzales-Ericsson3, Mellissa Nixon3, Jamaal James3, Justin 

Balko2,3, Peggy Scherle4, Holly Koblish4, Rebecca Cook2,3,5  

1University of Mississippi, University, MS, 2Vanderbilt University School 

of Medicine, Nashville, TN, 3Vanderbilt University Medical Center, 

Nashville, TN, 4Incyte Corporation, Wilmington, DE, USA. 5Vanderbilt 

University, Nashville, TN 

Efferocytosis [phagocytic apoptotic cell (AC) clearance] removes ACs 

before they undergo secondary necrosis and leak inflammation-inducing 

intracellular contents. Efferocytosis concurrently increases 

immunosuppressive cytokines and leukocytes, limiting tissue damage, 

promoting tolerance to AC-derived antigens, and maintaining tissue 

homeostasis. Thus, tumor cell efferocytosis following cytotoxic cancer 

treatments could have deleterious consequences in tumor residual disease 

(RD). We report that efferocytosis clears tumor ACs in RD of lapatinib-

treated HER2+ mammary tumors, increasing immunosuppressive cytokines, 

myeloid-derived suppressor cells (MDSCs), regulatory T-cells (Tregs), and 

metastasis. The blockade of efferocytosis caused secondary AC necrosis and 

induced interferon (IFN)-g, but tumor MDSCs, Tregs, and 

immunosuppressive cytokines remained prevalent due to IFNg-induced 

indoleamine-2,3-dioxegenase (IDO)-1, an immune regulator known for 

driving maternal-fetal antigen tolerance. Combined inhibition of 

efferocytosis and IDO-1 in tumor RD decreased AC-induced and NC-

induced immunosuppressive phenotypes, blocked tumor metastasis, and 

caused tumor regression in 60% of cases. Accordingly, we are developing 

polymeric nanomaterials capable of co-delivering inhibitors of efferocytosis 

and IDO-1 specifically to tumor associated macrophages, the cell-type 

responsible for efferocytosis and IDO-1 production in the tumor 

microenvironment of RD. This approach will enable simultaneous delivery 

of both inhibitors to tumors to improve therapy efficacy while minimizing 

systemic toxicity (e.g. autoimmunity) from off-target inhibition of 

efferocytosis and IDO-1 outside of the tumor microenvironment. 

NOVEL USE OF POLOXAMER 407 - ANTIBIOTIC COMPOUNDS 

TO TREAT ANTIMICROBIAL-RESISTANT SOFT TISSUE 

INFECTIONS IN DOGS 

Elizabeth Swanson  

Mississippi State University, Mississippi State, USA  

Background: Veterinarians are diagnosing multiple-drug-resistant (MDR) 

infections in dogs with increasing frequency. High antibiotic concentrations 

are often needed for effective treatment. The use of thermoreversible 

poloxamer 407 gel for topical delivery of high concentrations of antibiotics 

in canine soft tissue infections has not been reported. Objective: To present 

a series of cases demonstrating successful treatment of MDR infections with 

topical poloxamer gel-antibiotic compounds. Methods: Four canine patients 

with soft-tissue infections unresponsive to conventional therapy alone were 

treated with a topical compound consisting of poloxamer gel and an 

antibiotic (amikacin, clindamycin, and/or vancomycin). Results: Case 1 

(necrotizing fasciitis) and Case 2 (deep abscess from multiple dog bites) 

infections resolved after one application of poloxamer gel-antibiotic 

compound. Case 3 (infected skin graft) resolved infection after daily 

applications during bandage changes, and the graft healed. In Case 4 (MDR 

dermatitis and digital osteomyelitis), the compound was applied to the skin 

after digit amputation. The dermatitis resolved with subsequent negative 

cultures. No maceration of the skin was noted with these applications. 

Conclusions: Poloxamer gel-antibiotic compounds can be used in 

conjunction with conventional therapy to successfully treat persistent MDR 

soft-tissue infections in dogs. Mechanical and antibiotic elution 

characteristics of poloxamer 407 are currently being explored. 

OBSERVATION OF THE INTERACTIONS PRESENT BETWEEN 

AN ELASTIN-LIKE POLYPEPTIDE AND SILICA USING 

SCANNING ELECTRON MICROSCOPY AND FT-IR 

SPECTROSCOPY 

Jared Cobb, Valeria Zai-Rose, John Correia, Amol Janorkar  

University of Mississippi Medical Center, Jackson, MS 

Elastin-like polypeptide (ELP) belongs to a class of recombinant proteins 

that exhibit a reversible phase transition where below its transition 

temperature (Tt) the ELP remains soluble in the continuous phase and above 

Tt the ELP phase separates and stabilizes into coalesced particles. 

Understanding this behavior is essential for ELP’s use in applications 

including drug delivery, gene transfection, and as biologically active 

coatings. While the solution behavior of ELP has been extensively studied, 

the interaction between the ELP and a surface has not. Ten µL ELP solution 

was placed onto a silica disk as a droplet, which was kept in a 65 mm culture 

dish, and aged at 50 °C. Samples were visually analyzed using a Zeiss Supra 

40 SEM with an accelerating voltage of 3 keV. A Perkins-Elmer Spectrum 

100 FT-IR equipped with an attenuated total reflectance (ATR) attachment 

was used to characterize the change in secondary structures of the samples. 

From 0.5 to 2.5 hours, the ELP stabilizes into particles onto the surface of 

the silica, which increases in average diameter from 2,558 nm ± 130 nm at 

0.5 hours to approximately 4,678 nm ± 230 nm at 2.5 hours. At 3.5 hours, a 

substantial increase in particle diameter to a final average size of 15,365 nm 

± 4,300 nm can be seen. Beyond 5 hours, the larger structures begin to 

destabilize into smaller particles from a diameter of 8,291 nm ± 1,009 nm at 

6 hours to 1,221 nm ± 153 nm at 9 hours. Multiple instrumentation 

techniques have previously been used to analyze the alteration of secondary 

structure, but limitations have only provided partial evidence about the 

correct behavior of ELP during its transition. For FT-IR secondary structure 

analysis the amide I peak was isolated and deconvoluted using the second 
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derivative method. After peak deconvolution, linear correlations were used 

to establish positive relationships between secondary structures. An increase 

in coalesced particle size was determined to be from an increase in beta-helix 

structures, while a decrease came from the formation of extended chains. 

This research demonstrates the complex behavior ELP has when in contact 

with a surface and can be used to create precisely defined particle sizes and 

thermo-responsive surfaces. 

CHARACTERIZATION OF BIOMIMETIC GLYCOPOLYMER 

MODELS FOR DETERMINATION OF IN VITRO INTERACTIONS 

WITH AMYLOID β PEPTIDES 

Ashleigh Bristol, Pradipta Das, Sarah Morgan  

University of Southern Mississippi, Hattiesburg, MS  

Utilization of polymers as bio-inspired models to study polymer/protein 

interactions through in vitro experiments can improve therapeutic agent 

design in disease prevention and control. GM1 ganglioside, containing a 

hydrophilic head group comprised of specific saccharide moieties and a 

hydrophobic tail, is known to exacerbate Aβ aggregation – this can be 

influential in Alzheimer’s disease symptoms. Glycopolymers containing 

pendent saccharide groups that match the stereochemistry as those in GM1 

ganglioside were synthesized via aqueous reversible-addition fragmentation 

chain transfer (aRAFT) polymerization to study the effect of saccharide 

clusters on Aβ assembly process in solution. Previous studies in our 

laboratories found that Aβ aggregation was drastically influenced by the 

specific stereochemistry of the saccharide group when Aβ peptides were 

blended with high molecular weight glycopolymers. Light scattering studies 

of these glycopolymers, containing either glucose- or galactose-containing 

pendent groups, indicate not only conformational differences between the 

two systems in solution, but different binding characteristics when blended 

with Aβ peptides. FTIR and NMR studies indicate differences in hydrogen 

bonding patterns, presumably due to the difference in stereochemistry 

between the glucose and galactose groups. We believe the type of hydrogen 

bonding within the pendent saccharide group of each glycopolymer may 

explain the differences in Aβ aggregation in the presence of these two 

glycopolymer systems.   

CERIUM OXIDE NANOPARTICLES INFLUENCE THE ACTIVITY 

OF METABOLIC ENZYMES 

Apoorva Mehta, Bradley Scammon, Donald Ashley, Brendan Stewart, Kyle 

Jardim, Kevin Shrake, Mikhail Bredikhin, Vladimir Ivanov, Vladimir Reukov  

Clemson University, Clemson, USA  

Cerium oxide (IV) (CeO2/ceria/nanoceria) is a biocompatible, antioxidative 

compound with a potential future in medicine. Nanoceria’s ability to regulate 

the degradation of reactive oxygen species (ROS) is reminiscent of 

metabolic antioxidative enzymes such as catalase and SOD. Before 

nanoceria can be considered for use at the cellular level, its compatibility 

with these and other metabolic enzymes, such as lysozyme, must be 

explored. In the present study, the effect of nanoceria on enzyme activity 

was quantified by spectroscopic assays. The catalase assay demonstrated no 

significant change in activity in the presence of nanoceria, while lysozyme 

activity decreased by as much as 36.3%. SOD, on the other hand, 

demonstrated a 22.9% increase in activity while in suspension with 

nanoceria. Circular dichroism (CD) was employed to investigate whether 

these altered activity levels were associated with changes in the molecular 

structure of the enzymes. In particular, α-helix percentage was measured 

using the “230-240 slope method” for CD data analysis. SOD and catalase 

did not exhibit a significant change in structure, whereas α-helix percentage 

in lysozyme decreased by ~40% upon the introduction of nanoceria. Our 

results suggest that nanoceria does not affect the activity of catalase, may 

increase the activity of SOD, and interferes with lysozyme’s activity by 

inducing structural changes in the enzyme. Further research should examine 

the mechanism by which nanoceria increases the antioxidative activity of 

SOD and, given the apparent ability of nanoceria to modulate biomolecular 

function, examine cerium oxide’s effect on a greater variety of enzymes and 

biomolecules. 

 

 

ROLE OF CERAMIDE BASED NANO-LIPOSOMES FOR CANCER 

DRUG TARGETING 

Jay Babu Ramapuram PhD, Professor, Department of Drug Discovery and 

Development, Auburn University AL  

Ceramides are biomolecules composed of a sphingoid base attached to a fatty 

acid via an amide bond. These lipids serve both a structural role in 

membranes and an intracellular signaling role within a cell. Ceramides target 

discrete kinases and signaling pathways linked to proliferation and/or 

survival. Due to their potent regulation of cell growth, differentiation, and 

death, ceramide has been identified as a putative therapeutic agent in cancer. 

Ceramide targets the PI3K/Akt pathway through dephosphorylation of Akt, 

leading to increased cytotoxicity and cell apoptosis. These can be used in 

combination with other chemotherapeutic agents in a suitable delivery 

system for enhanced anti-cancer effects. An obstacle with the use of 

ceramides are their hydrophobicity, which can be overcome by packaging it 

into a nano-liposomal formulation for systemic delivery.  Hydrophilic drugs 

can be entrapped in the aqueous compartment, while the lipid bilayer can be 

utilized to incorporate hydrophobic drugs.  Associating a drug with liposome 

markedly changes its pharmacokinetic properties and lowers systemic 

toxicity; furthermore, the drug is prevented form early degradation and/or 

inactivation in circulation. This presentation discusses the role of ceramides 

in the formulation of liposomes for the delivery of model anti-cancer drugs 

such as doxorubicin and daunorubicin. The synergistic function of ceramide 

based liposomal formulations in melanoma, breast and prostate cancers will 

be discussed.   

 

SESSION 10: NEUROSCIENCE 
 

INVESTIGATING THE NORMALIZATION OF 

ANTIDEPRESSANT-RELATED BEHAVIORS IN D1-CRE CAV1.2 

KO MICE 

Aryaa Karkare, Caitlin Burgdorf, Anjali Rajadhyaksha  

Weill Cornell Medical School, Manhattan, NY 

Cav1.2 is an L-type calcium channel in the brain encoded by the gene 

CACNA1C. Single nucleotide polymorphisms associated with CACNA1C 

are related to 5 major neuropsychiatric disorders, including major depressive 

disorder. Previous studies in the lab have found that a knockout (KO) of 

Cav1.2 in the prefrontal cortex (PFC) of mice or a KO of Cav1.2 in D1-

expressing cells create an anti-depressive endophenotype. The purpose of 

this study is to investigate whether this anti-depressive endophenotype can 

be reversed using inteins, a novel technique that allows for Cav1.2 to 

combine to form a functional unit but has never been used in the brain before. 

Inteins were injected into the PFC of D1cre Cav1.2KO mice. Behavioral 

testing such as a sucrose preference test (SPT), which relates to anhedonia, 

and tail suspension test (TST) and forced swim test (FST), which relates to 

behavioral despair, were performed to measure depressive-related behaviors. 

Western blotting was run on samples to quantify Cav1.2 protein levels in the 

PFC. Results suggest that inteins effectively reverse the anti-depressive 

endophenotype as demonstrated by the SPT which measures anhedonia. 

REDUCED UTERINE PERFUSION INDUCES NEONATAL 

HYPOGLYCEMIA AND LEARNING AND MEMORY DEFICITS 

Irene Arguello1, Jayden A Smith2, Matthew Hairston2, Jonathan W Lee1, Silu 

Lu1, Tanner C Nielson1, Lir-Wan Fan1, Norma Ojeda1 

1Department of Pediatrics, Division of Newborn Medicine, University of 

Mississippi Medical Center, Jackson, MS,  2Base Pair Program, University 

of Mississippi Medical Center/Murrah High School, Jackson, MS  

Neonatal hypoglycemia or low blood glucose levels in the newborn is often 

associated with intrauterine growth restriction (IUGR).  This condition leads 

to hypothermia, apnea, lethargy, and seizures in newborn babies.  

Hypoglycemia is associated with neurodevelopmental delays later in life.  

Whether neonatal hypoglycemia affects learning and memory is poorly 

understood. We investigated the effects of hypoglycemia at birth on learning 

and memory skills in juvenile IUGR rat offspring.  Pregnant rats (dams) were 

exposed to reduced uterine perfusion (RUP) during late gestation to induce 

IUGR in their offspring.  Learning and memory skills were assessed in both 
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male and female offspring at post-natal day 21.  We found that dams exposed 

to RUP showed increases in glucose levels and delivered IUGR offspring 

compared to control dams.  Offspring from dams exposed to RUP presented 

with IUGR, with low glucose levels at birth and showed significant 

impairment in learning and memory skills assessed by motor and behavioral 

test at post-natal day 21, when compared to control offspring.  Also, we 

found a correlation between impaired learning and motor skills with the 

offspring’s glucose levels at birth.  These finding suggest that neonatal 

hypoglycemia is associated with impairment of learning and memory skills 

in juvenile IUGR rat offspring.  

INTRANASAL INSULIN ATTENUATES HYPOXIC-ISCHEMIC 

BRAIN DAMAGE AND SENSORIMOTOR BEHAVIORAL 

DISTURBANCES IN NEONATAL RATS 

Chirag Talati, Jonathan Lee, Silu Lu, Tanner Nielson, Varsha Prakash, 

Rutu Raval, Norma Ojeda, Yi Pang, Abhay Bhatt, Lir-Wan Fan  

University of Mississippi Medical Center, Jackson, MS 

There is an urgent need for additional therapies to improve further outcomes 

of infants with hypoxic-ischemic (HI) encephalopathy (HIE). Recent in vitro 

and in vivo animal studies and clinical investigation suggest that insulin 

could be a neuroprotective agent. We hypothesized that intranasal insulin 

(InInsulin) is neuroprotective against HI brain injury in newborn rats.  

On postnatal day 10 (P10), rat pups were divided into four groups: 

HI+Insulin; HI+Vehicle (Veh); Sham+Insulin; Sham+Veh. Pups either had 

the HI exposure by permanent ligation of the right carotid artery followed by 

90 min of hypoxia (8% oxygen) exposure or Sham surgery followed by room 

air (RA) exposure. Immediately after HI or Sham, rat pups were given 

Insulin (25 μg) or an equivalent volume of vehicle in each nare under light 

anesthesia. A blinded observer performed a panel of sensorimotor 

neurobehavioral tests and evaluated the microscopic brain injury by 

estimations of brain damage following Nissl staining and Fluoro-Jade C 

staining at P11.  

InInsulin reduced the HI-induced ipsilateral brain damage volume (35.8% 

vs. 7.0%; p<0.001, n= 4-6 pups) and the Fluoro-Jade C positive cells in the 

newborn brain (448,162 cells; HI+Veh vs. 52,444 cells; HI+Insulin; 

p<0.002, n= 4-6 pups). InInsulin attenuated HI-induced sensorimotor 

behavioral disturbances as seen in negative geotaxis, wire hanging, hind limb 

suspension, and righting reflex tests at P11 (p<0.002, n=16 pups).  

InInsulin reduced early brain injury and sensorimotor behavioral 

disturbances following neonatal HI. Further experiments are planned to 

examine the sex-specific outcomes.   

NEONATAL SYSTEMIC EXPOSURE TO 

LIPOPOLYSACCHARIDE ENHANCES ADULT SUSCEPTIBILITY 

TO PARAQUAT-INDUCED NEURODEGENERATIVE DISORDER 

Lir-Wan Fan1, Jonathan W Lee1, Silu Lu1, Susan Warren2, Yi Pang1, Norma 

B Ojeda1, Chirag P Talati1, Abhay J Bhatt1, Renate D Savich1, Lu-Tai Tien3  

1Department of Pediatrics, Division of Newborn Medicine, University of 

Mississippi Medical Center, Jackson, MS 39216, USA. 2Department of 

Neurobiology and Anatomical Sciences, University of Mississippi Medical 

Center, Jackson, MS 39216, USA. 3School of Medicine, Fu Jen Catholic 

University, Xinzhuang Dist, New Taipei City 24205, 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 neurons 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 paraquat 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, causing 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. 

CENTRAL EXPRESSION OF SYNAPTOPHYSIN AND 

SYNAPTOPORIN IN NOCICEPTIVE AFFERENT SUBTYPES 

Jumi Chung1,2, John Franklin3, Hyun Joon Lee1,2  

1Department of Neurobiology and Anatomical Sciences, University of 

Mississippi Medical Center, Jackson, MS,  2Research Service, G.V. (Sonny) 

Montgomery VA Medical Center, Jackson, USA. 3School of Medicine, 

University of Mississippi Medical Center, Jackson, MS  

Inflammation following injury at any parts of the nervous system induces 

sprouting of primary afferents which enhance excitability of neurons in 

central nociceptive pathways often resulting in pain. To investigate what 

afferent types, how many, and changed in what way are necessary and 

sufficient to produce pain responses, we have previously characterized 

central projections of nociceptive afferents in dorsal cutaneous nerves 

(DCNs) to which electrical stimulations activate an intersegmental spinal 

reflex. DCN afferent subtypes were selectively labeled with transganglionic 

axon tracers, cholera toxin subunit B (CTB) for A fibers and Isolectin B4 

(IB4) for C fibers, at T7 and T13. Central projection patterns of DCN 

afferents contributed to different reflex responses depending on which DCN 

(T7 vs. T13) was stimulated and their expression of synaptophysin largely 

depending on afferent subtypes (A vs. C fibers) at both T7 and T13. In the 

current studies, the central termination profiles of nociceptive afferents were 

expanded with synaptoporin, an isoform of synaptophysin, known to be 

preferentially expressed in C fibers at lumbar dorsal root ganglions. Our 

findings showed that both peptidergic and IB4 binding C fibers 

predominantly expressed synaptophysin in thoracic dorsal horns. However, 

DCN specific IB4-labeled C fibers showed comparable expression levels of 

both isoforms while DCN CTB-labeled A fibers exclusively expressed 

synaptophysin. These data suggest that the central expression of 

synaptophysin isoforms depends on the origin of afferents (e.g. cutaneous 

vs. non-cutaneous C fibers) rather than the afferent subtype (e.g. peptidergic 

vs. IB4 binding C fibers) in the dorsal horn. 

LIGAND BIAS EFFECTS ON MU OPIOID RECEPTOR SECOND 

MESSENGER SIGNALING PATHWAYS IN RHESUS MACAQUES 

Xiao Zhang, Eric Vallender  

University of Mississippi Medical Center, Jackson, MS  

The mu opioid receptor (MOR1), a G protein coupled receptor (GPCR), 

plays crucial roles in pain regulation, stress response, and reward. It has long 

been a popular therapeutic target for analgesic drug development and has 

been implicated in addiction for both opioids and alcohol. Non-human 

primates (NHPs), with a biology highly similar to humans, have been used 

as a platform for pre-clinical research especially in toxicology and at the 

behavioral level. Design of mu opioid ligands at the cellular and molecular 

levels, however, are largely based on human or rodent proteins. As biased 

agonism grows as a therapeutic avenue, species-specific differences have 

become apparent and complicate preclinical studies. Understanding ligand 

bias in NHPs and comparing it with humans will better define the 

translational value of NHPs on opioid therapeutic research and drug 

discovery. In this study, we examined second messenger signaling 

downstream of both human and rhesus macaque MOR1 and found that NF-

ĸB, MAPK/JNK and MAPK/ERK were upregulated and cAMP was 

downregulated followingMOR1 activation.  We then used HEK293 cell 

lines with reporter genes to generate concentration response curves from six 

representative MOR1 ligands: DAMGO, morphine, ß-endorphin, met-

enkephalin, endomorphin-1 and TRV130. Using DAMGO as a reference 

ligand, we found generally comparable ligand biased agonism in both 

species.  
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ANATOMICAL CONNECTIONS TO THE CUNEATE NUCLEUS 

ARE ALTERED AFTER DORSAL COLUMN INJURY IN NEW 

WORLD MONKEYS 

Chia-Chi Liao, Hui-Xin Qi, Jamie Reed, Jon Kaas  

Department of Psychology, Vanderbilt University, Nashville, TN 

Dorsal column lesions (DCLs) in the cervical spinal cord deprive the cuneate 

nucleus (Cu) of its major tactile inputs, which immediately inactivate the 

hand regions in the contralateral somatosensory cortex and impair dexterous 

hand use. However, substantial neural reactivation and behavior restoration 

occur over an extended period of time. This appears to be largely due to the 

sprouting and growth of surviving and new inputs into the Cu. We suggest 

that the Cu, when deprived of 98% or so of peripheral hand inputs and most 

of its spinal cord inputs, will attract additional inputs. The Cu normally 

receives inputs from peripheral afferents, secondary afferents from spinal 

cord neurons of both sides, and areas of somatosensory cortex. Our previous 

study has revealed that at least the spinal cord inputs increase over months 

of recovery (Liao et al., 2015; 2018). However, most of the cortical inputs to 

the Cu, which may be subject to modulation after loss of transmissions from 

the peripheral afferents to Cu, have not been systematically studied. Here we 

review how the second-order spinal cord projections contribute to the 

cortical reactivation after injury, and examine whether the corticocuneate 

pathway is altered and promote the functional recovery over time.  

 

Session 11: Biological Chemistry for Biomedical 

Engineering Applications 

 

PHOTOINDUCED DNA-DAMAGE BY BIFUNCTIONAL 

HETEROAROMATIC SALTS 

Wolfgang Kramer, Courtney, Lauren Hoth, Emily Stewart, Melinda 

Solomon, Reagan McGuffee, Shizhe (CJ) Zhang 

Millsaps College, Jackson, MS 

Using light to activate organic compounds is a way to induce damage in 

biomolecules that is controlled in time and space. This makes the application 

attractive for cancer treatments, for example Photodynamic Therapy. In 

PDT, a photosensitizer transfers the excitation energy to oxygen to create 

singlet oxygen or other ROS. These reactive species then act as the cellular 

toxins. 

In this project, we use N-methoxy substituted aromatic heterocycles 

containing a fragmentable nitrogen-oxygen bond that homolytically cleaves 

upon excitation with the appropriate wavelength of light. The resulting 

transient species, a methoxy radical and a heteraromatic radical cation, 

induce radical and oxidative damage in biomolecules. To gauge the 

efficiency of the system, the quantum yield of the photoreaction has been 

determined, as well as the DNA ground-state interaction and the DNA 

cleaving efficiency. Structure optimization includes synthetic changes to 

move absorption maxima and increase DNA-binding. 

Acknowledgement:   This work was supported by the Mississippi INBRE, 

funded by an Institutional Development Award (IDeA) from the National 

Institute of General Medical Sciences of the National Institutes of Health 

under grant number P20GM103476. 

CHARACTERIZATION OF ROLES OF WATER IN BIOLOGICAL 

TISSUES USING RAMAN SPECTROSCOPY 

Shan Yang1, Chirantan Sen2, Raven Thompson1, Trevor Lightbourn1, Cierra 

Willson1  

1Jackson State University, Jackson, MS,  2Mississippi State University, 

Starkville, MS 

Raman spectroscopy is a powerful non-invasive tool for detection and 

classification of chemical components of materials including biological 

tissues, for example, it has been extensively used for skin, tooth, and bone 

study. However, high energy vibrations such as the ones in CH and OH 

bonds from these tissues are little known. Here, we report a study using a 

customized InGaAs based Raman spectrometer to probe high energy 

vibrations in skin and tooth tissues at different conditions. Our results 

suggest that the muscle component in skin is beneficial for maintain skin 

hydration, as it has higher water capacity and greater capability to retain 

water than fat component.  This conclusion is in consistent with the 

additional discovery that water exist in fat mainly as unbound type, but 

partially as bound type in muscle.  We also discovered that the OH groups 

behave dramatically different in enamel and dentin tissues, although the 

hydroxyapatite concentrations are comparable among these two tissues.    

BIOTECHNOLOGICAL APPLICATIONS OF EXTREMOPHILIC 

MICROORGANISMS AND ASSOCIATED ENZYMES 

Varun Paul  

Mississippi State University, Starkville, MS 

Extremophiles are organisms that can thrive in environments considered 

lethal or uninhabitable to other life-forms. Majority of extremophiles are 

microorganisms that survive in a wide range of extreme conditions: pH, 

temperature, salinity, pressure, and radiation. Investigations focused on 

studying the enzymes and functionality of these microorganisms has led to 

some remarkable discoveries in the fields of medicinal, food production, 

environmental, astrobiology, and energy. Many novel species are routinely 

identified because of the advancements in culture-dependent and -

independent studies. In the medical and pharmaceutical fields, great strides 

have been made especially in alternative drug treatments, vaccine delivery 

systems, and developing anti-microbial compounds. DNA polymerase, a 

staple in PCR-based applications, is a product obtained from an 

extremophilic bacteria, Thermus aquaticus. Halophilic bacteria and 

microalgae (e.g., Dunaliella salina), have already been used for production 

for alternative fuels, such as hydrogen and biodiesel. These salt-loving 

microorganisms are also used in environmental applications, such as saline 

waste water treatment, desalination, and microbial fuel cells. Advances in 

genetic engineering and inoculation studies have resulted in transferring 

useful ‘extremophilic-resistant’ traits to other organisms. For example, a 

plant growth-promoting rhizosphere bacterium inoculated along with rice 

plants showed the latter developing resistance to increased salinity. 

Although, several applications are already developed from these 

extremophiles, a plethora of opportunities exist to benefit humans and other 

organisms in a changing climate, understand the past, and explore future uses 

in Earth and beyond.   

THE STRUCTURE OF DIMINAZENE BINDING TO G-

QUADRUPLEX DNA 

Steven Gwaltney  

Mississippi State University, Mississippi State, MS 

Dimaniazene (DMZ), sold as dimanizene aceturate under the trade name 

berenil, is a minor groove DNA binder that is used to treat animal 

trypanosomiasis.  Guanine-rich sequences of DNA can form stacked guanine 

tetrads, which are known as G-quadruplexes.  It has been shown that DMZ 

binds to G-quadruplex DNA with a low nanomolar dissociation 

constant.  This presentation will cover our group’s recent work to determine 

the location and modality of DMZ binding to a series of model single-strand 

G-quadruplexes.  Contrary to the assumption of end binding or intercalation, 

we find that DMZ preferentially binds with one of the loops running between 

the parallel guanine strands in the quadruplex.  Although DMZ shows little 

sequence preference in its binding, this molecular-level understanding of its 

binding motifs sheds light on potential routes to designing G-quadruplex 

binders that will bind strongly to only specific DNA sequences.  This 

presentation will conclude with a discussion of why compounds that bind to 

specific G-quadruplex sequences could be potential drugs. 

ENGINEERING THERAPEUTIC PEPTIDES FOR 

NEURODEGENERATIVE DISEASES 

Scoty Hearst  

Tougaloo College, Tougaloo, USA  

The life expectancy of Americans is on the rise and with this comes new 

challenges in medical science to preserve this aging society. 

Neurodegenerative diseases are devastating diseases affecting millions of 

Americans.Treatment options are poor and extremely limited. 

Neurodegenerative diseases are brought on through a variety of genetic and 

environmental causes, making their diseases pathologies completely distinct. 
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However, neuroregenerative pathways can be stimulated by therapeutic 

peptides to treat a multitude of neurodegenerative diseases. Therapeutic 

peptides are unique and promising pharmaceuticals composed of proteins 

that selectively and efficaciously mimic beneficial and natural signaling 

pathways in a safe manner. Research has led to the development of many 

peptides with encouraging results as treatments for neurodegenerative 

disease. However, the majority of these therapeutic peptides have poor 

pharmokinetics, and lack the ability to penetrate the BBB, limiting the 

possibility of these promising therapeutic agents to treat human patients with 

neurodegenerative diseases. To overcome these limitations, we propose 

using smart polypeptides, as therapeutic peptides to treat neurodegenerative 

diseases. Our smart peptides contain 3 peptide design aspects that make them 

promising therapeutics for neurodegenerative diseases. These 3 peptide 

elements are as follows: 1) the cargo which is a therapeutic peptide that will 

slow the neurodegenerative disease progression and stimulate 

neuroregeneration, 2) the elastin-like-polypeptide, which enhances 

pharmokinetic properties and 3) a cell penetrating peptide to cross the blood 

brain barrier and deliver the therapeutic peptide cargo to the CNS. Using 

different model systems, we will test the efficiency of our engineered 

therapeutic peptides to treat neurodegenerative diseases.  

PROTEIN DESIGN AS A TOOL TOWARDS CONSTRUCTING 

ARTIFICIAL BIOCATALYSTS 

Saumen Chakraborty, Dhanashree Selvan, Pallavi Prasad  

University of Mississippi, University, MS 

Developing sustainable, carbon neutral means to meet future energy 

challenges requires innovative approaches in designing tailored biocatalysts 

with tunable properties. In Nature, metal ions and metal clusters housed 

within specialized protein environments carry out difficult transformations 

facilitated by exquisitely positioned components. Hydrogenases are such a 

group of complex metalloenzymes that provide energy for certain organisms 

by facile interconversion between protons and hydrogen gas in an efficient 

and reversible manner. Understanding the structure-function relationships of 

hydrogenases would facilitate hydrogenase-inspired biocatalyst 

development. However, the complexity of the enzyme due to the presence 

of multiple metallic cofactors and O2 intolerance makes realizing these 

dreams challenging. One avenue to circumvent this problem is via 

developing “artificial hydrogenases”. Among others, metalloprotein design 

is an attractive approach that allows for rational design of artificial 

metalloenzymes within simplified constructs. Inspired by this approach, we 

will present rational design of artificial hydrogenases by reengineering an 

existing copper storage protein, which natively do not possess the function 

of interest, into a functional Ni-based hydrogenase. In addition to intuitive 

design and molecular biology techniques, an array of computational, 

spectroscopic, photocatalytic, and electrochemical methods are employed to 

assess the activity of these artificial proteins. The likely mechanism of action 

of these entities will also be presented.  

REPURPOSING OF QUINACRINE AS AN ANTICANCER 

THERAPY 

Debarshi Roy 

Department of Biology, Alcorn State University, Lorman, MS  

Quinacrine (QC), a quinine derivative, has been widely used in human 

civilization for the treatment of malaria during World War-II. Scientists have 

evidenced QC as an anti-inflammatory and anti-oxidant agent. Application 

of QC as an anti-cancer agent has been recently reported by several 

investigators and placed QC as a promising repurposing drug. Clinical trials 

with QC in combination with other antitumor drugs are ongoing for 

treatment of solid tumors. QC treatment inhibits the proliferation of gastric, 

liver, prostate, breast, lung, endometrial and ovarian cancer cells and triggers 

apoptosis in a caspase dependent mechanism. QC treatment induces 

autophagy by p62/SQSTM1 downregulation, LC3B-II accumulation and 

autophagosome formation in cancer cell lines. QC sensitizes the 

chemoresistant cancer cells in an autophagy dependent manner when treated 

in combination with chemotherapeutics. In vivo studies demonstrate that QC 

alone and in combination with carboplatin suppresses tumorigenesis 

compared to carboplatin treatment alone. Unfortunately, irrespective of all 

the benefits, QC suffers from clinical limitations like poor bioavailability 

and therapeutic range in micromolar scale. Recently, some small molecules 

(e.g. curaxin, CBLC137) are screened that mimic QC's actions with a better 

bioavailability and structural stability. Nano-formulations of QC are 

designed to enhance the pharmacokinetic profile and bioavailability of QC. 

G4/C4 STABILIZERS: A COMPARATIVE STUDY ON A 

FLAVONOL MORIN AND BANANA PEEL EXTRACT 

Bidisha Sengupta  

Tougaloo College, Tougaloo, USA  

Quadruplex (G4/C4) forming sequences in telomeric DNA and promoter 

regions of oncogenes are associated with tumorogenesis. Stabilizing these 

unusual tetraplex structures in DNA can prevent tumor cell proliferation, 

which have been regarded as potential pathways for cancer therapy. In our 

previous studies we have proved plant flavonols are useful G4/C4 binders. In 

the present study, we have prepared an isopropanol extract from banana peel 

(BE) and performed a comparative study on the binding of  BE and a 

flavonol morin with G4/C4 using steady state absorption, fluorescence, 

circular dichroism and size exclusion chromatography (SEC) measurements. 

Two complementary G4 and C4 single stranded oligonucleotide along with 

the duplex (made my hybridizing the G4/C4) were used. We noticed that in 

C18 HPLC the retention time of BE and morin are same, indicating similar 

size of the two. BE shows significant solvent dipolar relaxation when studied 

in solvents of different polarity. BE also exhibits excited state intra-

molecular proton transfer (ESPT) similar to common flavonol like fisetin. 

We extended our studies on G4/C4 in presence of nicotine (NIC), which is a 

potent oxidative stress inducer. BE and morin exhibited different 

characteristics in presence of NIC. We observed BE as a better extrinsic 

probe than morin. Dynamic light scattering (DLS) studies determined the 

size of DNA molecules in bound and free states. Further studies using NMR 

and FTIR are underway. 

Acknowledgement:  This work was supported by an Institutional 

Development Award (IDeA) from NIGMS under grant number 

P20GM103476. BS also likes to thank NSF-RIA award 1800732 and TIP 

award 1818528 for research support. 
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ANOMALY DETECTION FOR SPECTRAL IMAGING USING 

COLLABORATIVE REPRESENTATION 

Qian Du  

Mississippi State University, Mississippi State, MS 

Anomalies in an image are outliers whose signatures or features are 

different from the majority of pixels. They may be abnormal tissues etc. in 

biomedical images. So anomaly detection is very important in practical 

applications. However, anomaly detection is challenging since their 

signatures or features are unknown. It is different from detection of targets 

with known signatures, which can often be accomplished by a classical 

matched filter. In this paper, we will introduce a collaborative 

representation based anomaly detector (CRAD) operated in a patch-by-

patch fashion. It is based on the idea that a central anomalous pixel cannot 

be well represented by its surrounding pixels but a normal pixel can. Its 

performance is better than the typical RX anomaly detector. The 

implementation of CRAD on high-dimensional spectral images and single-

channel images will be discussed. 

OPTIMIZING CHANNEL SELECTION FOR CALCIUM 

SIGNALLING USING EXCITATION-SCANNING 

HYPERSPECTRAL IMAGING 

Joshua Deal, Taryn Dooms, Samantha Mayes, Andrea Britain, Thomas 

Rich, Silas Leavesley  

University of South Alabama, Mobile, AL 

A major benefit of fluorescence microscopy is the now plentiful selection of 

fluorescent labels. These labels can be chosen to track subcellular signals 

and identify targets. However, with the standard 3 or 4 emission channels, 

fluorescence label detection is often segregated to narrow, isolated regions 
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of the electromagnetic spectrum, as in RGB coloring. Hyperspectral imaging 

allows users to discern many different fluorescent markers by their unique 

spectral profiles, given that the emission spectra of these markers have a 

significant enough disparity for mathematical separation. The cost of this 

technique is often a lengthy exposure time in order to generate a sufficient 

amount of signal intensity for analysis after filtering both the excitation and 

the emission light. Recently, we have developed a technique which reduces 

the necessary acquisition time of a data set complimentary to traditional 

emission-scanning by scanning the excitation spectra of these fluorophores 

with long-pass filtration, as opposed to narrow-band filtration, of 

fluorescence emission, thereby increasing the amount of signal available per 

excitation wavelength. Here, we explore optimal channel selection for 

significant signal detection and separation of the calcium reporter, GCaMP, 

with labels chosen to identify the subcellular location of calcium signals, as 

well as any autofluorescence. Excitation spectra were obtained using a 

custom inverted microscope, Xe arc lamp, and thin-film tunable filter array. 

Scans utilized excitation wavelengths between 360 and 485 nm. 

Hyperspectral image data were generated and analyzed using ENVI and 

custom MATLAB scripts. 

LIGHT TRANSMISSION OPTIMIZATION THROUGH AN 

EXCITATION-SCAN HYPERSPECTRAL MULTI-LENS AND 

MIRROR ARRAY SYSTEM 

Marina Parker, Craig Browning, Samantha Gunn Mayes, Thomas Rich, 

Silas Leavesley  

University of South Alabama, Mobile, AL  

Hyperspectral imaging has shown effectiveness in fluorescence microscopy 

for detecting signatures from many fluorescent molecules. However, due to 

the need to acquire many spectral bands and the light losses associated with 

spectral filtering, acquisition speeds have been slow. Therefore, the goal of 

our research is to design a novel confocal microscope, the 5- Dimensional 

Rapid Hyperspectral Imaging Platform (RHIP-5D) that addresses 

acquisition speed and sensitivity limitations. The current design involves 

LEDs transmitting light through a lens that is then reflected by a multifaceted 

mirror array and focused by a second lens to combine light sources into a 

liquid light guide. Initial tests demonstrated early feasibility and we are now 

optimizing locations of the liquid light guide, multiple lenses and mirror 

array geometries to improve optical transmission. Monte Carlo optical ray 

tracing was applied for constructing a computational model in TracePro 

software (Lambda Research Corp.). LED and lens characteristics were 

imported from manufacturer specification files. Geometric and parametric 

optimization, lens power and number of lenses utilized, mirror angles and 

location of optical elements were the primary elements of the analysis. Initial 

results show an increase of transmission is possible by up to 7%. Future work 

will involve evaluating liquid light guide position in correlation to lens and 

mirror configurations to further increase optical transmission. 

MULTI-TARGET TRAJECTORY TRACKING OF CELLS 

Pravinkumar Kandhare1, Arie Nakhmani1, Nikolay Sirakov2  

1University of Alabama at Birmingham, Birmingham, AL, 2Texas A & M 

University - Commerce, Commerce, TX 

Studying cell kinematics manually is challenging as it is time consuming and 

prone to errors. Thus, automatic tracking of cell motion on time-lapse 

microscopy images is essential in many biomedical studies on tumor 

metastases, wound healing, immune system’s response to inflammation, 

etc.  In this work, we combined machine learning and mathematical 

approaches for automatic tracking of multiple cells. The main idea is to train 

a model that will recognize the type of trajectory on which target is travelling 

and to predict its position using robust mathematical model. Our approach 

consists of two stages. In the first stage, we trained Long Short-Term 

Memory – Recurrent Deep Neural Network (LSTM-RNN) to identify the 

local trajectory type (such as line, circle, ellipse, or parabola). In the second 

stage, past trajectory information of a cell motion was used to generate the 

velocity curve fitted using a polynomial of 3rd degree. Given the predicted 

trajectory type and fitted velocity curve, the future velocity is predicted and 

the future location of each cell (for the next video frame) is computed by 

moving on the arc defined by curve of 2nd order, which best approximates 

the target trajectories based on the past measurements. We demonstrate the 

performance of multi-cell tracking algorithm on both simulated particle data 

and real time-lapse microscopy videos of cells. Also, we compare and 

evaluate the performance results of our approach to motion-based multiple 

object tracking method. Future work will include extension of the algorithm 

for model invariant visual tracking on nonlinear noisy trajectory data. 

MEMBRANE FAILURE LIMIT DIAGRAM—A SIMPLIFIED 

METHOD TO VISUALIZE MEMBRANE STRETCHING AND 

FAILURE 

M. A. Murphy (1), R. K. Prabhu (1,2), M. F. Horstemeyer (1,3) 

1. Center for Advanced Vehicular Systems (CAVS), Box 5405, Mississippi 

State University, Mississippi State, MS, 2Department of Agricultural and 

Biological Engineering, Box 9632, Mississippi State University, Mississippi 

State, MS, 3Department of Mechanical Engineering, Box 9552, Mississippi 

State University, Mississippi State, MS,  

INTRODUCTION: The need for a simplified way to represent 

mechanoporation due to traumatic brain injury-related membrane stretching 

and failure is of utmost importance. In this study, membrane systems are 

deformed via molecular dynamics (MD) to obtain mechanoporation data, 

such as failure and the first instance of pores large enough to allow water 

molecules or Ca2+ through the membrane, for equibiaxial, non-equibiaxial, 

strip biaxial, and uniaxial strain states, which was used to create a membrane 

failure limit diagram (MFLD), 

METHODS: A simplified membrane was deformed in the x and y 

dimensions to generate the strain states of interest using the simulator 

LAMMPS and CHARMM36 force field. Image and visual analysis were 

used to quantify strains for phenomena of interest. 

RESULTS: Bilayer deformation simulations resulted in pore nucleation and 

growth, including bilayer failure and pores large enough to theoretically 

allow passage to Ca2+. Using the MFLD, the strains for phenomena of 

interest can be easily visualized. 

DISCUSSION: While the deformation limits to permanently damage a 

neuron remain unknown, the MFLD provides a simplified way to easily 

determine if a given set of strains will likely result in membrane failure and 

potential loss of homeostasis with a corresponding potential for cell death.  
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MICRO-CONTACT PRINTING ASSISTED FABRICATION OF 

MINIATURIZED CHITOSAN SCAFFOLDS FOR HIGH 

THROUGHPUT BONE METASTASIS-ON-CHIP ASSAYS 

Oreoluwa Alonge, Narayan Bhattarai, Arvind Chandrasekaran  

North Carolina A&T State University , Greensboro, NC 

Bone has been the primary site of tumor metastasis for several types of 

cancers, prominently for breast and prostate cancers, and less pronounced 

for other tumor types such as lung, thyroid, kidneys and adenocarcenomas. 

A major obstacle to the research advances for prevention or treatment of 

bone metastasis has been the lack of appropriate in-vitro models that mimic 

the bone tissue microenvironment, to study the progression of metastatic 

tumor cells, interdependent cell functions and signaling pathways that drive 

bone metastasis. Chitosan, as a biomaterial, has been of great interest for 

macroscale bone tissue engineering applications, because of its tailorable 

mechanical properties, porosity, and controlled degradation, which offer 

excellent in-vivo biocompatibility when used as bone graft substitutes to 

restore damaged bones. However, adapting chitosan to microscale tissue 

engineering has been a challenge due to the laborious process development 

that renders it incompatible for any assay necessitating high-throughput 

analysis. In this work, we present the development of a simple, cost-effective 

technique to synthesize miniaturized Chitosan (Chitosan and Carboxymethyl 

Cellulose composite) scaffolds using principles of micro-contact printing. 

This method allows for rapid, simultaneous production of multiple chitosan 

islands on standard cell culture platforms, for co-culturing different bone 

cells and conducting high-throughput biomimicry of the bone metastasis 

process, which could be useful developing novel anti-tumor therapeutic 

strategies.  
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CHARACTERIZATION OF ADHESION OF ELECTROSPRAYED 

CHITOSAN COATINGS ON TITANIUM SURFACES 

Vikram Suresh, Ranganathan Gopalakrishnan, Andrew Blass Watson, Joel 

D Bumgardner  

University of Memphis, Memphis, TN  

Surface treatment of dental/craniofacial implants can be utilized to improve 

integration, reduce risk of infection and inflammation, and accelerate 

healing. Electrospray coating technologies provide a room-temperature 

additive manufacturing route to enshrine complex implant surfaces with 

novel materials. This study assesses the adhesion strength of electrosprayed 

chitosan coatings on model titanium (Ti) surfaces to explore their potential 

as an implant surface treatment technology. Chitosan, a biocompatible and 

biodegradable polymer with documented antimicrobial and wound healing 

properties, is coated using the electrospray method. Charged micro/nano 

droplets of chitosan are sprayed against the target substrate to ensure uniform 

coating. Adhesion of the coating to the Ti substrate is assessed through 

measurements of tensile and shear strength. The Ti surface is treated with a 

silane compound that acts as a link molecule between the Ti and the chitosan 

polymer. The bonding of the silane to the Ti is verified using FTIR 

spectroscopy. The adhesion strength between the Ti substrate and the 

electrosprayed chitosan coating is compared with coatings obtained using 

solution casting technique. The strength of silanated and non-silanated 

coatings have also been investigated to quantify the contribution of the silane 

compound to the overall adhesion strength of the chitosan coatings produced. 

The tensile strength of the electrosprayed coatings is found to be higher than 

that of solution cast coatings. This study explores the effectiveness of 

electrospray for implant surface treatment. 

AN IN VIVO STUDY USING CHITOSAN ELECTROSPUN 

MEMBRANES FOR BONE REGENERATION 

Fernanda Delbuque Guerra1, Najib Ghadri2, Hengjie Su1, Joel 

Bumgardner1  

1University of Memphis, Memphis, TN,  2University of Tennessee Health 

Science Center, Memphis, TN 

Guided bone regeneration membranes (GBR) are designed to provide 

coverage and protection of bone-grafted spaces during bone regeneration. 

Chitosan has attracted many interests due to its natural availability, 

biocompatibility and degradation profiles. Collagen membranes are 

recognized for their exceptional cell affinity and biocompatibility however, 

their fast and unpredictable degradation may impose some limitations. In this 

study, we evaluated the in vivo performance of two types of chitosan 

electrospun membranes, comparing it to a commercial collagen membrane. 

Their ability to support bone repair and their biocompatibility were assessed 

at 4 weeks in an 8mm critical sized calvarial defect model. The results 

demonstrated that both chitosan membranes were mechanically stable during 

surgery, were cytocompatible, and degradable. While there was no 

statistically significant difference between the two chitosan groups nor 

between either chitosan and collagen groups, our membranes have 

demonstrated similar bone regeneration ability when compared to the 

commercially available collagen membrane. However, our membranes have 

also shown to be successful in promoting bone formation throughout the 

length of the membrane, and not only at the defect edges, where bone is 

expected to start forming naturally. Further quantification using microCT 

data can provide better understanding of the overall bone formation in the 

entire defect region. 

MG BASED COMPOSITE NANOFIBROUS SCAFFOLDS FOR 

TISSUE ENGINEERING APPLICATION 

Udhab Adhikari, Jagannathan Sankar, Narayan Bhattarai  

North Carolina A&T State University, Greensboro, USA  

In this work, a composite nanofibrous meshes made of poly(caprolactone) 

(PCL) nanofibers containing embedded Mg metal particles were synthesized 

by an electrospinning process and the changes brought by the addition of Mg 

were analyzed. To develop this new biomaterial as a potential scaffold for 

repair of injuries to peripheral nerves or other tissues, studies were done of 

the physical, chemical and mechanical properties, and the release kinetics of 

degradation products and biological properties (cytotoxicity in culture and 

tissue responses in vivo). The meshes with Mg showed good morphological 

uniformity and structural integrity, release of Mg ions in physiological 

solutions, no cytotoxicity in vitro and were well tolerated when implanted in 

vivo. In vivo, implanted Mg metal containing meshes supported phenomena 

that suggested increased repair and more rapid tissue healing, suggesting that 

the Mg mitigated the foreign body responses to PCL.  

INVESTIGATION OF AMYLOID-β INTERACTION WITH 

SURFACE IMMOBILIZED SACCHARIDES USING MODEL 

GLYCOPOLYMER BRUSHES 

Pradipta Das, Jhinuk Saha, Vijayaraghavan Rangachari, Sarah Morgan  

University of Southern Mississippi, Hattiesburg, MS 

Peptide amyloid-β aggregation is influenced by saccharide clusters, and the 

saccharide structure has a significant effect on the size and the toxicity of the 

peptide aggregates. It is of interest to study the effects of surface-attached, 

clustered saccharides (mimicking the saccharides in cell membranes) on 

amyloid-β aggregation. Glycopolymer brushes containing stereo-controlled 

saccharides of glucose or galactose as pendant groups were synthesized on 

silicon surfaces via reversible addition fragmentation chain transfer (RAFT) 

polymerization. The binding interaction of the amyloid-β with the surface 

grafted glycopolymer brushes was investigated via a quartz crystal 

microbalance with dissipation monitoring (QCM-D) technique. The 

structure and morphology of the amyloid-β aggregates formed in the 

presence of the glycopolymer brushes were visualized and analysed via 

atomic force microscopy (AFM). 
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EFFECTS OF LOKOMAT TRAINING ON GAIT SPEED IN 

PEOPLE WITH CHRONIC STROKE: A SYSTEMATIC REVIEW 

Taylor Brown, Katie Boyles, Lindsey Rowe, Elizabeth Rustom, Kim 

Curbow Wilcox  

University of Mississippi Medical Center, School of Health Related 

Professions, Department of Physical Therapy, Jackson, MS  

Background: The Lokomat is a robotic assisted gait training device used 

in rehabilitation. The objective of this systematic review is to compare the 

effects of the Lokomat robotic gait training to alternative physical therapy 

on gait speed in people with chronic stroke.  

Methods: A systematic review was completed following PRISMA 

guidelines. A search was done of PubMed and EMBASE. Two authors 

screened titles, abstracts, and full articles in a stepwise process with a 

separate author acting as the tiebreaker at each stage. Risk of bias of the 

selected studies was assessed using the PEDro database.  

Results: Five studies were selected for review based on inclusion criteria, 

with PEDro scores of 4 to 7 on the 10-point scale. Three studies 

demonstrated greater improvement in gait speed after Lokomat training 

(effect size = 2.39, 0.22, and p- value = 0.007) while two studies showed 

greater improvement in gait speed with alternative rehabilitation (effect size 

= -0.38 and -0.17).  

Discussion: This systematic review showed conflicting results with three 

studies demonstrating greater improvement in gait speed with Lokomat 

training, while two studies showed improved gait speed with use of an 

alternative intervention. Due to conflicting results regarding the 

effectiveness of gait speed therapy, well-designed randomized control trials 

are needed to determine the effects of Lokomat in improving gait parameters. 

Despite the lack of evidence supporting the improvement of gait speed 

through robotic assisted gait training, the Lokomat may be useful in reducing 

physical stress on the participant and the therapist during gait training. 

EFFICACY OF THE COLOR TRAILS TEST FOR ASSESSMENT OF 

COGNITIVE IMPAIRMENTS AND MEASUREMENT OF 

THERAPEUTIC OUTCOMES: A SYSTEMATIC REVIEW 

Eric Holland1, Lisa Barnes2, Kim Wilcox2  

1St. Dominic Hospital, Jackson, MS, 2University of Mississippi Medical 

Center, School of Health Related Professions, Department of Physical 

Therapy, Jackson, MS 
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Background: Accurate assessment of cognition is important in planning 

interventions for best outcomes for patients with neurologic deficits. The 

Color Trails Test (CTT) examines attention, sequencing, and mental 

flexibility, however, few studies examine the efficacy of the CTT in 

therapeutic rehabilitation. The objective of this systematic review was to 

examine the efficacy of the CTT for determining appropriate interventions 

and assessing functional outcomes.  

Methods: PubMed, CINAHL, and EMBASE databases were searched in 

April 2018 with no date restrictions. The search yielded 352 articles to be 

screened by title, duplication, abstract, and full text application of 

inclusion/exclusion criteria. The final screen left 7 articles which were 

scored using the 2011 Oxford Centre of Evidence-Based Medicine (CEBM) 

criteria to assess level of evidence based on design.  Additionally, three of 

the articles, which incorporated physical therapy interventions, were scored 

using the PEDro scale to assess quality.  

Results: Of the seven articles selected for review, four used the CTT as a 

method of assessment, while three used it as an outcome measure. Findings 

suggest the possible usefulness of the CTT both as an assessment tool, and a 

measure of progress in motor control related to attention and sequencing 

deficits.  

Conclusion: The CTT may be a useful tool for clinicians to utilize as a 

method of assessment prior to establishing treatment plans and in measuring 

outcomes related to improvement in motor sequencing and function in 

patients with neurologic deficits related to stroke and other diagnoses. 

LONG-TERM FUNCTIONAL OUTCOMES IN PATIENTS WITH 

CEREBRAL PALSY POST SELECTIVE DORSAL RHIZOTOMY: A 

SYSTEMATIC REVIEW 

Janet Slaughter  

University of Mississippi Medical Center, Jackson, MS 

Background and Significance: Selective dorsal rhizotomy (SDR) is a 

surgical procedure that involves the selective cutting of the dorsal 

lumbosacral spinal nerve rootlets to reduce spasticity. SDR is widely used to 

treat spasticity in children with cerebral palsy (CP). The purpose of this 

systematic review was to evaluate the long-term effects of SDR on functional 

outcomes in children with CP.  

Methods: PubMed and Embase databases were searched in November 12, 

2018, using terms associated with rhizotomy, cerebral palsy, and activities 

of daily living. Inclusion criteria consisted of all study designs containing 

participants diagnosed with CP who underwent SDR at lumbar or sacral 

levels on or before the age of 16 and the use of the Pediatric Evaluation of 

Disability Inventory (PEDI) as a functional outcome measure at least 12 

months post-operatively. Risk of bias was assessed with the Joanna Briggs 

Institute checklist. After performing the electronic search, six articles 

remained for review.  

Results: Whole group scores after SDR in the self-care and mobility 

domains of the PEDI showed statistically significant improvement through 

5 years postoperatively, compared to baseline values. PEDI scores were 

maintained in the less severe forms of CP through 10 years.   

Conclusion: If SDR is performed on well-selected children before severe 

orthopedic deformities have developed, it has the potential to increase 

functional independence particularly in the less severe cases through 10 

years post-operatively and protect against the functional decline in 

adolescence typically seen in the more severe cases.  

NON-INVASIVE CRANIAL ELECTROSTIMULATION 

INTERVENTIONS & PAIN, FUNCTIONAL STATUS, AND 

QUALITY OF LIFE IN PATIENTS WITH FIBROMYALGIA: A 

SYSTEMATIC REVIEW 

Felix Adah, Min Huang, Jeffrey W Hemphill, Joseph C Cork, Christopher 

D Hedgepeth, Myles D Rodgers. 

University of Mississippi Medical Center, Jackson, MS 

Purpose: Examine the effects of non-invasive cranial electrostimulation 

interventions on pain, functional status, and quality of life in adults with 

fibromyalgia diagnosis. 

Number of Subjects: 7 articles 

Methods: Literature search was performed using Pubmed, Embase, and 

PEDro databases. The following search parameters were used for PubMed: 

((fibromyalgia) AND (electrical stimulation)). No limits were placed on this 

search.  The limits placed on this search were that the search terms must be 

included in the title, abstract, or keywords of the results. 

PEDro risk of bias assessment was used. Information taken from the articles 

includes population, intervention group, comparison group(s), and post-

intervention and follow up pain outcomes (VAS). We calculated Cohen’s d 

of each article. Number of participants, mean, and standard deviation 

between two groups were used in the calculation of effect size (ES) and 95% 

confidence interval (CI). 

Results:  Seven studies met the inclusion criteria (PEDro scores 9-10/10). 

Of the seven studies: 7/7 assessed pain, 4/7 assessed function, and 4/7 

assessed quality of life. Each intervention compared the active intervention 

to a sham intervention and/or active intervention at a different placement 

site. Significant improvements in pain (including tender points, pain 

tolerance, and intensity) were reported for the cranial electrical stimulation 

group in each of the seven articles when compared to the sham intervention 

and/or a different placement site. Significant improvements in functional 

status were also seen in 3 of the studies.  Significant improvements in quality 

of life were reported in one study (p=0.0015), with another study showing 

improvements in the areas of bodily pain (p=0.02) and physical functioning 

(p=0.05).  

Conclusion:  All studies included in this systematic review determined non-

invasive cranial electrostimulation as an effective pain treatment option for 

patients with fibromyalgia.  These findings show that non-invasive cranial 

electrostimulation is a beneficial tool in the treatment of pain and functional 

status in patients with fibromyalgia. 

VIRTUAL/AUGMENTED REALITY TRAINING AS AN 

INTERVENTION FOR BALANCE IN OLDER ADULTS; A 

SYSTEMATIC REVIEW 

Harrison Olinger1, West Hammond2, Sherry Colson1  

1Univeristy of Mississippi Medical Center, Jackson, MS, 2University of 

Mississippi Medical Center, Jackson, MS  

Virtual/augmented reality training are new interventions used by the physical 

therapist in the treatment of balance disorders in older adults. 

Virtual/augmented reality is a computer-based technology that allows the use 

of a simulated environment that challenges the visual, auditory, and 

proprioceptive senses in order to improve balance reactions and reduce falls 

in the elderly. The purpose of this review was to evaluate the effectiveness 

of virtual reality (VR) or augmented reality (AR) on postural balance in older 

adults with no major medical issues as compared to traditional therapy. 

PubMed and Embase were systematically searched for articles pertaining to 

the topic. Studies were eligible for inclusion if they met the following 

criteria: 1) Randomized-control or randomized-clinical trials, 2) written in 

English, 3) participants were 60 years of age or older, 4) participants had no 

major medical issue, and 5) used virtual reality or augmented reality as 

treatment. 

Seven studies met all inclusion criteria. Six of the seven studies included 

demonstrated no significant differences between VR and conventional 

exercise groups. One of the seven studies showed a significant between 

group improvement in favor of the VR intervention. Five of the seven studies 

demonstrated significant within group improvements utilizing both VR and 

conventional physical therapy balance exercises.  

 Virtual reality and augmented reality training are effective interventions 

used to improve postural balance in elderly patients, but there is no 

compelling evidence to suggest that VR/AR is more effective than traditional 

therapy options when treating the older adult without major medical issues.  

THE EFFECTS OF ELECTRICAL STIMULATION ON URINARY 

INCONTINENCE IN WOMEN WITH MULTIPLE SCLEROSIS: A 

SYSTEMATIC REVIEW 

Kimberly Willis , Melanie Lauderdale  

University of Mississippi Medical Center, Jackson, MS 
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BACKGROUND: Multiple Sclerosis (MS) is an autoimmune disorder that 

causes inflammation and demyelination resulting in plaques and lesions of 

the central nervous system.  Involvement of urinary system may occur 

resulting in urinary incontinence (UI) which is defined as a loss of urine that 

often impacts activities of daily living. Physical therapy treatment of UI 

includes education, exercise, and electrical stimulation. When used for 

treatment of UI, electrical stimulation of the pelvic floor musculature may 

improve strength and decrease reports of incontinence. PURPOSE: The 

purpose of this study is to determine the effects of electrical stimulation on 

UI in women with Multiple Sclerosis. METHODS: A search of PubMed 

and EMBASE with pertinent terms was completed on November 8, 2018. 

Inclusion criteria included women diagnosed with MS, urinary incontinence, 

electrical stimulation as a treatment, studies within the last 10 years, and 

written in English language. RESULTS: A total of 113 articles were 

assessed and after having completed a title screen, duplicate screen, and 

abstract review, four articles remained for inclusion of this systematic 

review. DISCUSSION: In all studies, electrical stimulation of the pelvic 

floor musculature demonstrated improved strength and function. Also, all of 

the studies revealed an improvement in quality of life.  

Session 15: Biomedical Education and Research 

Training – 2 

PATIENTS’ SATISFACTION WITH THE QUALITY OF HEALTH 

CARE IN GENERAL PRACTICE SETTINGS 

Ibrahim JM, Ibrahim SJ, Smith DR, Ibrahim IJ.  

University of Mississippi Medical Center; University of Jordan; Arab 

American University 

Over the  last decades, the health care industry started eliciting patients’ 

ratings of the quality and satisfaction with care they receive from health care 

providers. There is no doubt that patient satisfaction is a complex and 

difficult concept to measure. This study was conducted based on a sample of 

384 people to determine how satisfied patients were with their primary care 

professionals' services based on a Likert scale (1 to 4 with 1 = very 

dissatisfied and 4 = very satisfied). People in the sample were characterized 

by site (Clinic A = 1 and clinic B = 0), gender ( 1= females, 0=males), 

socioeconomic status (0 = Low class, 1 = middle class, 2 = Upper class), and 

age. In this study, 384 patients (204 females , 180 males) were available for 

investigating the association between their ratings of professional health care 

services and the factors of gender, clinical location, socioeconomic status 

and age as a covariate. A cumulative odds ordinal logistic regression with 

proportional odds was run to determine the effect of these predictors on 

patients' satisfaction with health care services at these clinics. Power analysis 

for a multiple regression with four predictors was conducted in G-POWER 

to determine a sufficient sample size using an alpha of 0.05, a power of 0.80, 

and a medium effect size (f = 0.15). A thorough description of the results of 

the OLR models will be presented. IBM Statistical Package for the Social 

Sciences (SPSS) software version 23 and G-POWER 3.0.10 were used to 

analyze the data. 

A STUDY OF THE EFFICACY OF VIRTUAL LABS COMPARED 

TO FACE-TO-FACE LABS FOR NON-BIOLOGY MAJORS 

Gloria Miller, Ladonnya Drummond, Barbara Graham, Timothy Turner  

Jackson State University, Jackson, USA  

This study examines the efficacy of virtual labs for Introduction to Biology 

laboratory courses for non-biology majors. Two groups of students, those 

who used virtual lab (VL) software during their lab experiments, and those 

who attended a traditional face-to-face (F2F) hands-on lab were compared 

in their mastery of BIOL 101 course knowledge and overall lab 

performance.  Results show that both groups had similar laboratory course 

knowledge,  they performed equally well in the course overall, and their 

change in motivation over the course were approximately the 

same. Although the literature is growing, there remains a need for more 

research on virtual laboratories specifically in biology courses.  This study 

is the first step in a research agenda that is focused on investigating the 

effectiveness of virtual biology laboratories and to further explore the 

efficacy of VLs in providing a comparable learning experience. 

RANSOMWARE ATTACKS ON HOSPITAL INFORMATION 

SYSTEMS AND NETWORKED MEDICAL DEVICES 

Emily Gaukstern, Shankar Krishnan  

Wentworth Institute of Technology, Boston, MA 

There has been a significant surge in cyberattacks globally, particularly in 

the recent years. Ransomware attacks have drawn increased attention due to 

their ability to paralyze an organization’s operations and have lasting 

devastating consequences for end users and employees. The healthcare 

delivery organizations, such as hospitals, have fallen victim to several 

ransomware attacks. About 90% of all ransomware attacks on United States’ 

industries last year occurred in healthcare, impacting both financial and 

operational aspects of society. The objective of this paper is to review and 

analyze the ransomware attacks on hospital information systems (HIS) and 

networked medical devices in selected cases, examine the regulatory 

responses and make suggestions for improved overall patient safety and 

cybersecurity.  

Ransomware criminals have taken aim at the larger networks of medical 

devices and HIS leading to potentially damaging consequences. An analysis 

of selected reported cyberattacks within the medical sector is presented in 

this study.  

To achieve higher levels of security, healthcare organizations must warrant 

comprehensive IT security reviews, comply rigorously with the applicable 

regulations and perform diligent security testing. Healthcare organizations, 

software developers, medical device manufacturers and regulatory agencies 

have to collaborate to ensure minimal cybersecurity risks and increased 

patient safety. 

In conclusion, potential ransomware attacks on hospital networks could lead 

to a continuum of disastrous outcomes. It is anticipated that with careful 

planning and collaborative and cohesive execution by all stakeholders, the 

harmful effects of cyber-attacks can be handled appropriately and possibly 

be even avoided.  

ATTITUDES OF MISSISSIPPI NURSES’ TOWARDS EDUCATION 

ON COMPLEMENTARY & ALTERNATIVE MEDICINE IN 

MISSISSIPPI UNIVERSITIES 

Lashanda Brumfield, Ham Benghuzzi, Elgenaid Hamadain  

University of Mississippi Medical Center, Jackson, MS  

The growing consumer demand for complementary and alternative therapies 

(CAM) in health care has had an effect on all health professionals.  The 

discipline of nursing is rooted in many holistic processes but the role of 

providing such services has not been fully defined in many states, including 

the state of Mississippi.  Nurses are the members of the healthcare team who 

often initiate such a conversation with patients about CAM.  We took a look 

at the state of Mississippi nurses and their perception of such a growing 

consumer demand, with effective healthcare services in mind.  This was a 

descriptive quantitative study, with a sample size of 116 Mississippi Nurses. 

Participants in attendance to the 2016 MS Nurses Association Annual 

Meetings & Conventions voluntarily completed a questionnaire.  Results 

found that 66.39% of participating nurses felt comfortable talking about 

CAM with patients, but only 20% of participating nurses felt prepared 

educationally.  That left 80% of the nurses feeling unprepared when 

discussing CAM with patients.  Only 38.60% nurses said they actually 

initiate any type of discussion with patients on CAM.  These findings support 

our hypothesis that there is a lack of congruence between nurses’ beliefs and 

knowledge of CAM, and the incorporation of CAM into their current 

practice.  

Session 16: Computational Bioengineering – 2 
 

HUMAN COMPUTER INTERFACE GUIDED APPROACH TO 

ACCELERATE DRUG DISCOVERY 

Rajendram Rajnarayanan  

New York Institute of Technology at Arkansas State University, Jonesboro, 

AR 

Structure-based drug discovery of target specific drugs greatly rely on the 

existence of high resolution X-ray crystal structure of the target proteins. 
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Flexible and dynamic regions including hinges and loops which constitute 

major protein-protein interaction sites as well as allosteric sites are often 

beyond the scope of current tools and techniques available for protein folding 

and modeling.  Human ability in recognizing patterns and to solve complex 

puzzles are far superior to any existing computer program at folding these 

atypical regions of proteins. We have utilized an unconventional 

combination of using dynamic three-dimensional protein models as physical 

human computer interface (HCI) devices and integrated proteomics data to 

predict flexible and dynamic protein-protein interfaces and allosteric pockets 

of key regulatory proteins to accelerate compound discovery.   To this end, 

we have successfully utilized 1) Flexible HCI devices to generate an 

ensemble of dynamic three dimensional structures which includes a subset 

of biologically active conformations among others (thereby exploring the 

viable chemical space) and 2) Structure refinement and efficient filtering of 

biologically active conformations can be accomplished by integrating 

protein-protein interface and fold proteomics data.   Streamlining of HCI-

guided tools to enable access to dynamic druggable pockets in protein targets 

will accelerate drug discovery. 

THREE-DIMENSIONAL SOFT TISSUE RECONSTRUCTION 

Shashank Mewada1, Amar Phatak1, Aryaa Karkare1, Akshay Malhotra1, 

Shefali Karkare2  

1Lenox Hill Hospital, New York, NY,  2Cohen Children's Medical Center, 

New Hyde Park, NY 

Three-dimensional soft tissue reconstruction is an important parameter in the 

planning of surgery as it directly improves the productivity of surgeons. This 

paper reports the implementation of a system and advantages of three-

dimensional virtual models created from Digital Imaging and 

Communication in Medicine (DICOM). The DICOM files are set of 2D 

images. These images are translated into Stereolithography (STL) file format 

by image processing techniques. These STL files are converted into 

Computer-aided design (CAD) neutral format, which are then used for 3D 

simulation. Anatomical structures such as Vessels, Tumors (soft tissue) are 

difficult to visualize by conventional set of 2D DICOM images. Thus there 

is a need for creation of 3D virtual models from DICOM files. These 

reconstructed 3D models enable surgeons to conduct research, educate 

surgeons in training, and improve pre-operative planning without risk to 

patients. With the ultimate goal of decreasing healthcare costs and improving 

patient care and outcomes, neurosurgeons and surgeons in oncology 

department and medical professionals are utilizing 3D virtual models. CAD 

software is used for 3D visualization of anatomical structures and 

Computation fluid flow software is used for 3D simulation. It has become 

common practice in the drug manufacturing company to simulate the effect 

of drug and observe the flow process on a realistic patient specific anatomic 

structures. Thus the ability to produce accurate 3D models will potentially 

transform surgery by helping novice and expert surgeons and it will 

minimize the clinical trials. The developed system has been demonstrated 

with several case studies. 

Posters 

EFFECTS OF HYDROGEN BONDING ON TUBULIN'S 

DISORDERED E-HOOK STRUCTURE 

Ashley Williams1, Juliana Davis2, Justin Reynolds2, Nathan Hammer1, Dana 

Reinemann2,3  

1Department of Chemistry and Biochemistry, University of Mississippi, 

University, MS, 2Biomedical Engineering Program, University of 

Mississippi, University, MS, 3Department of Chemical Engineering, 

University of Mississippi, University, MS  

Microtubules (MTs) are pervasive throughout the cell, facilitate vital 

machinery such as the dynamic mitotic spindle, and act as tracks for 

molecular motor protein transport. MTs consist of highly-conserved alpha 

and beta tubulin dimers whose disordered c-terminal tails, or E-hooks, 

extend from the MT surface. E-hooks are the diversity site of MTs and are 

targeted for function-specific post-translational modifications (PTMs).  The 

negatively-charged E-hook has been shown to promote protein affinity, 

likely through electrostatic interactions, and is important for regulating MT 

polymerization. Experimental cleavage of the E-hook reduces bond lifetimes 

and motor protein processivity.  Moreover, E-hooks associated with certain 

tubulin isotypes are involved in oncogenic changes that provide a survival 

advantage to cancer cells, such as increased resistance to tubulin-binding 

chemotherapeutics.  However, the E-hook structure is not well 

known.  Interpretation via crystallographic methods has proven difficult, and 

molecular dynamics simulations have either investigated an isolated E-hook 

or its interaction with the MT core.  Considering the high potential for 

hydrogen bonding due to the acidic nature of the E-hook, the physiological, 

aqueous effect on structure should be explored.  Here, we employ Raman 

spectroscopy and solvation techniques to elucidate the molecular structure 

of beta-TUBB2A E-hook and the importance of hydrogen bonding on its 

conformation.  These results give insight to the E-hook’s role as a protein 

recruiter, as well as the need for PTMs, to become unique regulators of MT 

dynamics and motor proteins within healthy and cancerous cells. 

HYDROGEL COMPOSITES FOR BONE TISSUE ENGINEERING 

Pallabi Pal, Quynh Nguyen, Amol Janorkar  

University of Mississippi Medical Center, Jackson, MS 

Hydrogels have been used as an important class of tissue-engineering 

scaffolds because they can provide a soft tissue-like environment for cell 

growth and allow diffusion of nutrients and cellular waste through the elastic 

hydrogel network. Additionally, the network structure of hydrogels facilitate 

growth factor, antibiotic and cell entrapment and also regulate release of this 

molecules. Hydrogel stiffness also plays a significant role in determining the 

differentiation of encapsulated cells towards certain lineage. Here we report 

development of osteogenic protein, rhBMP-2 and antibiotic, 

doxycycline loaded elastin-like polypeptide (ELP)-collagen composite 

hydrogels with mechanical properties suitable for osteogenesis. Among all 

hydrogel compositions used, the doxycycline and rhBMP-2 loaded ELP-

collagen hydrogels, with and without cross-linking exhibited maximum 

compressive strength of ~ 30 kPa which was desirable for differentiation of 

stem cells towards osteogenic lineage. Upon culturing stem cells in these 

hydrogels, the characteristics of osteogenic differentiation, namely the ALP 

expression, osteocalcin expression, and alizarin red stain quantification, 

were significantly higher for drug-loaded hydrogels compared to hydrogels 

without drugs. Previously, we have shown that the drug loaded composites 

were able to release an effective dose of doxycycline against three bacteria 

strains that are commonly encountered in clinical settings, namely, E. coli, 

P. sanguinis, and MRSA. Taken together, the doxycycline and rhBMP-2 

loaded ELP-collagen hydrogels show higher osteogenic differentiation 

potential of stem cells along with suitable antibacterial properties and thus 

will be effective in bone tissue engineering applications. 

MICROSTRUCTURAL CHARACTERIZATION OF A DENTAL 

NANOCOMPOSITE 

Megha Satpathy, Jason A. Griggs  

University of Mississippi Medical Center, Jackson, MS  

Purpose: The aim of this study was to verify the microstructure, elemental 

composition and volume fraction of a novel dental nanocomposite 

incorporated with ultra-fine silanized fluoride-releasing 

fillers. Methods: The specimens were prepared by light-activated curing of 

a monomer matrix of the following purported 

composition (wt%):  40% BisGMA, 40% EBPADMA,  and 

20% HDDMA plus 75% of an ultra-fine silanized fluoride-releasing 

filler. The fracture surface of one specimen was gold-coated, and the disk-

shaped specimen was polished to a 0.1 µm surface finish and was carbon-

coated. Both the specimens were examined under SEM and EDS. Five 

polished sections were examined by stereology grids. Results: It was 

observed that the filler particles varied in size up to 1.8 µm and were 

incorporated well into the polymer matrix with no porosity at their 

surfaces. EDS data showed the presence of about (mol%) 11% silicon, 3-

5% fluorine, 3% barium, 2-3% aluminum, 35-43% carbon and 38-

43% oxygen in all filler particles. Stereology estimated the filler volume 

fraction to be 64% ± 4%. Conclusion: It was confirmed that only one type 

of particle was present in the composites. The composition was typical for a 

dental composite, and the volume fraction of fillers was as purported by the 

manufacturer. 
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EFFICACY OF VIRTUAL REALITY AND VISUAL ILLUSION ON 

NEUROPATHIC PAIN IN SPINAL CORD INJURY: A 

SYSTEMATIC REVIEW 

Rachel Nielsen1,2, Kim Curbow Wilcox1, Lisa Barnes1, Regina McRae1  

1University of Mississippi Medical Center, School of Health Related 

Professions, Department of Physical Therapy, Jackson, MS,  2TIRR 

Memorial Herman, Houston, TX 

Background: The International Association for the Study of Pain defines 

neuropathic pain as “pain caused by a lesion or disease of the somatosensory 

nervous system”. Neuropathic pain may affect 40-60% of patients with 

spinal cord injury and is often difficult to treat. Pharmacologic management 

is typically the first step in treatment, but medications frequently provide 

only 30-50% improvement in a limited subgroup of patients. 

Nonpharmacologic treatments are not yet well studied.  Virtual reality (VR) 

and visual illusory (VI) training have been suggested in the management of 

neuropathic pain.Methods: A search of PubMed, CINAHL, Scopus, and 

Embase databases was conducted in April 2017, using identical search terms, 

yielded 38 total articles. Six articles remained following a duplication screen, 

title screen, and abstract screen, and application of inclusion and exclusion 

criteria. Purpose: The purpose of this systematic review was to assess the 

evidence concerning VR and VI training in the effective management of 

neuropathic pain in people with spinal cord injury. Results: Following the 

conclusion of the electronic search and screening process, 6 articles were 

chosen for review. Five of the 6 articles demonstrated that VR and VI had a 

positive effect on neuropathic pain intensity and quality.Conclusion: The 

inclusion of VR and VI in a rehabilitation protocol may lead to significant 

reduction in neuropathic pain in patients with spinal cord injury. VI or VR 

was shown to be a reasonable consideration for alternative neuropathic pain 

management when compared to the effectiveness of pharmacologic 

interventions 

HIGH PHOSPHATE LEVEL IN AFRICAN-AMERICAN DIETS 

LEAD TO VASCULAR CALCIFICATION 

Eric Lucas, C. LaShan Simpson  

Mississippi State University, Starkville, USA  

One of the biggest health disparities affecting families across the United 

States, primarily African-Americans, is cardiovascular diseases and 

complications.  The leading factor causing this phenomenon is the 

calcification of the vascular system. Studies have shown that phosphate 

found in everyday foods begins the downward cascade of cardiovascular 

health. Socioeconomic lines and health disparities are often two pathways 

that cross.  Food Deserts (FD) are a common issue that effect low 

socioeconomic communities across the United States, more so African-

American communities. FD’s limit the access for people in the community 

to attain fresh food which often results to only fast food options.  These 

processed foods from fast foods and grocery outlets are found to have high 

concentrations of inorganic phosphates. Phosphates are highly absorbed in 

digestion and lead to up regulation of biomarkers of vascular calcification 

(VC) and other cardiovascular issues. The aim of this study is to establish 

how to effectively lower phosphate levels and intake. By successfully 

lowering phosphate levels/intake, this will decrease or even prevent VC. 

Positive outcomes such as lowering VC would have a huge impact on the 

cardiac health of millions. 

AGE/RAGE SIGNALING IN DIABETES-MEDIATED VASCULAR 

CALCIFICATION IN VASCULAR SMOOTH MUSCLE CELLS 

Amber Kay, James Stewart  

University of Mississippi, University, USA  

Advanced Glycation End-Products (AGEs)/ Receptor for AGEs (RAGE) 

signaling cascade comprises many parts such as the complex nature of the 

receptor and ligand specificity. The intersecting pathways of AGE/RAGE 

signaling is not well understood. AGE/RAGE signaling influences both 

cellular and systemic responses to increase bone matrix proteins in 

hyperglycemic and calcification conditions. AGE/RAGE signaling has also 

been shown to increase oxidative stress by promoting diabetes-mediated 

vascular calcification to cause a phenotypic switch of vascular smooth 

muscle cells (VSMCs) to osteoblast-like cells. The purpose of this research 

is to understand AGE/RAGE mediated vascular calcification as a 

complication of diabetes. Calcification was induced in primary mouse 

VSMCs of non-diabetic (db/wt), diabetic (db/db), non-diabetic RAGE 

knockout (db/wtRKO), and diabetic RAGE knockout (db/dbRKO), and then 

treated with AGEs to activate RAGE. Intracellular calcium levels were 

quantified and showed pronounced calcification in db/wt VSMCs and loss 

of RAGE resulted in decreased calcification in db/wtRKOVSMCs. Western 

blotting analysis revealed VSMC marker protein (α-smooth muscle actin) 

was lost in db/wt calcified cells. In addition, the presence of the bone marker, 

osteopontin, was found in both db/wt and db/wtRKO, but osteopontin 

expression was decreased in db/wtRKO cells. This result indicates an 

osteoblast-like phenotypic switch and it was reduced in db/wtRKO VSMCs. 

These data demonstrated that RAGE has a role in diabetes-mediated vascular 

calcification. By understanding the role, the AGE/RAGE signaling cascade 

plays diabetes-mediated vascular calcification will allow for possible targets 

for pharmacological intervention. 

A SPECIAL NEED TOOL TO ACCESS KEYBOARD FOR PEOPLE 

WITH UPPER LIMB DISABILITY 

Ursla-Marie Offiah1, Taskin Karim2, M. Shahidul Islam3, M. Ashraf Khan1  

1Jackson State University, Jackson, USA. 2Sirius Technical Services, 

Birmingham, USA. 3Aalto University, Helsinki, Finland  

A total upper limb disability due to trauma or disease is not uncommon. 

People with this type of disability are unable to perform many regular 

activities. Generally, disabled people, in an economically challenged 

condition and in underdeveloped or developing countries cannot easily 

afford artificial limbs. Even in developed countries, prosthetic legs are more 

common than prosthetic hands. Many people with an upper limb disability 

are often resistant to using a prosthetic due to its size and weight. Artificial 

arms and hands are being improved but not without issues regarding the 

learning curve and the actual costs of the devices. A foot-operated mouse 

and voice recognition input can offer options for the disabled; however, 

still there is a need for their easy access to computer keyboard. The people 

with upper limb disability can access computer with their toes. A novel, low 

cost special need tool has been designed and built as a solution.  This design 

utilizes optical reflection to reproduce an image of a keyboard in front of the 

user. The functionality of the design has been validated. In addition, 

experimental design parameters for the tool have been explored. With this 

novel tool, people with both hands disabled can potentially use a computer 

with ease which would otherwise be physically and visually stressful.  

 

COMPARISION OF TRANSCUTANEOUS ELECTRICAL NERVE 

STIMULATION THERAPY AND GABAPENTIN IN 

NEUROPATHIC PAIN 

Xiaoli Dai, Min Huang, Lir-Wan Fan, Michelle Tucci, Ike Eriator, Claude 

Brunson  

University of Mississippi Medical Center, Jackson, MS 

Neuropathic pain is one of the most suffered conditions in medical 

disciplines. Thus, management of neuropathic pain represents an emerging 

therapeutic challenge in clinical practice. Gabapentin is an anti-epileptic 

agent, but it is also recommended as a first line agent in neuropathic pain. 

However, some disadvantages and noticeable adverse effects limit its 

clinical utility to reduce pain. A growing body of literature indicates that 

transcutaneous electrical nerve stimulation (TENS) and can be effective and 

easy analgesic techniques in alleviating pain for patients and provide a safe, 

drug-free treatment option for people in pain. In this study, we compared the 

effectiveness of TENS and gabapentin in the rat sciatic nerve chronic 

constriction injury (CCI) model. Experiments were conducted in adult 

Sprague Dawley (SD) rats (6 per treatment group). Animals received CCI 

surgery under anesthesia to establish the neuropathic pain model. TENS 

therapy (Electrostim 380iF) and gabapentin (100mg/kg) were used to treat 

CCI rats 3 days after surgery for 7 consecutive days, respectively. The Von-

Frey filaments test was performed on day 5, 7, and 9 to obtain the response 

latencies to mechanical stimuli. The results demonstrated that TENS 

significantly diminished pain scores similar to gabapentin, and provided 

noninvasive, safe, and effective methods to treat neuropathic pain in the rat 



34th SOUTHERN BIOMEDICAL ENGINEERING CONFERENCE 
 

 

  

 

CCI model. These results provide useful information for pain therapy as well 

as practical suggestions for pain management.     

BRAIN INSULIN DISTRIBUTION IN RATS FOLLOWING 

INTRANASAL APPLICATION 

Yi Pang, Kathleen Carter, Abhay Bhatt, Lir-Wan Fan  

University of Mississippi Medical Center, Jackson, USA  

Background: Our previous work showed that intranasal insulin is 

neuroprotective in a rat model of Parkinson’s Disease (PD). The aim of this 

study was to assess brain insulin pharmacokinetics in rats following 

intranasal application. Methods: recombinant human insulin was 

administered to anesthetized rats (40 ug each) and brain insulin contents 

were measured in different brain regions by ELISA at 15 min, 1, 2, and 6 h. 

For microscopic imaging analysis, rats were given intranasal fluorescence-

tagged insulin (Ins-Alex546) and brains were fixed at 10 and 30 min. 

Results: significant amounts of insulin was detected in a wide range of brain 

regions except the cerebral cortex (p>0.05 vs control). The brainstem 

retained the highest levels, followed by subtantia nigra (SN), olfactory bulb, 

striatum, hippocampus, and thalamus. Regarding temporal distribution, 

insulin levels peaked at 15 min and declined gradually, but remained 

significant higher than controls at 6 h. Consistently, Ins-Alex546-bindings, 

which were primary co-localized with NeuN+ neurons, were found 

widespread in the brain at 10 and 30 min. Moreover, double 

immunofluorescence labeling showed that Akt/PI3K signaling was activated 

in a subset of tyrosine hydroxylase (TH) positive neurons in the SN. 

Conclusion: Intranasal insulin could rapidly reach brain the SN via 

trigeminal pathways. 

FRACTURE TOUGHNESS OF DENTAL CERAMICS: 

CHALLENGES OF THE SEPB METHOD 

Kartikeya Jodha, Susana Salazar Marocho, Jason Griggs  

University of Mississippi Medical Center, Jackson, MS 

Purpose: Fracture toughness is an intrinsic material property not affected by 

superficial and internal defects. This study aimed to determine the fracture 

toughness of two widely used dental ceramics using single edge precracked 

beam (SEPB) method (ISO 15732). Methods and Materials: Eight 

rectangular beam specimens (4 mm x 3 mm x ~29 mm) were prepared from 

each of two dental ceramic materials:  lithium disilicate glass-ceramic 

(Li2S2O5) (e.max CAD, Ivoclar Vivadent) and yttria-stabilized tetragonal 

zirconia polycrystal (Y-TZP) (e.max ZirCAD, Ivoclar Vivadent). Specimens 

were placed in precracking fixture after creating a notch on 4 mm face. They 

were loaded at a rate of 300 N/s until a pop-in sound was detected using a 

stethoscope. Precracked specimens were subjected to 4-point bending in 

water at room temperature at 9.3 N/s until completely fractured, and fracture 

load was recorded. Fractured specimens were examined under scanning 

electron microscope (Supra 40, Zeiss, USA), and length of the precrack was 

measured followed by fracture toughness calculation. Results: Mean 

fracture toughness of Li2S2O5 was calculated as 2.09 ± 0.04 MPa.m1/2. 

Li2S2O5 specimens with large precracks were rejected (n=4).  For Y-TZP 

group, 7 out of 8 specimens were rejected because of the following reasons: 

complete fracture during precracking (n=3), large precracks (n=1), and no 

pop-in sound until 22 kN load (n= 3). Conclusion: The SEPB method 

produces sharp precracks, but it is difficult to produce stable precrack 

consistently especially in case of Y-TZP ceramic. Another method should be 

used for determining its fracture toughness. NIH Grant 1R01 DE024333. 

DESIGN OF A NOVEL PERIPHERAL SIMULATING EX-VIVO 

ARTERIAL MODEL 

Clifton Huett, Nathanael Fedor, Trevor Rayl, Saami Yazdani  

University Of South Alabama, Mobile, AL 

Peripheral artery disease (PAD), the narrowing of leg arteries due to 

atherosclerotic disease, impacts three million new patients each year. Several 

treatment options, including balloons and stents, are currently available for 

the treatment of PAD but fail due to high incidence of restenosis. The high 

incidence of failure is in-part due to the severe biomechanical motion of the 

peripheral artery. These include twisting, shortening, elongation, and 

bending of the artery. The impact of the biomechanical motion on vascular 

devices and their outcomes remains unknown. Therefore, the purpose of this 

study was to develop a benchtop model hat simulates peripheral motion. The 

system will house a harvested swine carotid artery, allowing biological and 

pharmacokinetic studies. We successfully developed an ex vivo system 

comprised of three motors which can shorten, elongate, and twist the 

harvested arteries under pulsatile flow conditions. These motors are 

controlled by an Arduino micro-processor which can provide a range of 

twisting and shortening/elongation conditions. The ex vivo system was 

designed to fit inside of a standard CO2 incubator by arranging the arteries 

in a parallel configuration. Overall, the developed ex vivo system can 

potentially elucidate the impact of vascular motion on cardiac vascular 

device performance. 

CALCIUM OXIDE REMEDIATION OF ANTHROPOGENIC 

CONTAMINATION OF WATER AT THE GBNERR IN MISSISSIPPI 

Ibrahim Farah1,2, Willis Lyons1, Zikri Arslan1, Gloria Miller1, Michelle 

Tucci2, Paul Tchounwou1  

1Jackson State University, Jackson, MS,  2University of Mississippi Medical 

Center, Jackson, MS 

The objective of this study was to evaluate the interaction of 

physicochemical and microbiological water quality parameters at the 

GBNERR. .Physicochemical parameters were determined using standard 

protocols. Eight bacteria/parasitic species including Cryptosporidium were 

concentrated from water samples by membrane filtration. Water samples 

were tested for the presence of traditional indicator microorganisms 

including: heterotrophic (HPC), total coliforms (TC), fecal coliforms (FC) 

and enterococcus (ENT) in CFU/ml concentrations. Mean values of 

temperature, specific conductivity, dissolved oxygen and pH were within 

acceptable levels in comparison to MDEQ, USEPA and USGS standards 

during the time of investigation. However, the values of turbidity in Grand 

Bay water exceeded USEPA recommended levels. Data from this study 

indicates significant variability (p < 0.0001) in mean bacteria concentrations 

between sites. The data also indicates significant impact of Calcium Oxide 

treatment in the remediation of post contamination and survival of pathogens 

from the GBNERR Bayous Heron, Cumbest and Pine-O-Pine when 

compared with control findings. The interaction of physicochemical and 

microbiological parameters of water through external chemical manipulation 

by Calcium Oxide may provide utility in the remediation of post-

contamination with anthropogenic pathogens such as E. coli, Enterococci, 

Campylobacter, Vibrio, Giardia and Cryptosporidium.  Presence of high 

numbers of indicator bacteria suggest public health concerns for oyster and 

shellfish consumers as well as other water contact activities. Hence, control 

strategies should be developed and implemented to prevent or remediate any 

future contamination of the GBNERR waters citing the economic impact of 

such contamination on shell fish fishing activities on the reserve. 

MONITORING DIABETIC ULCERS USING A NEAR-INFRARED 

CAMERA 

Martha Stubbs, Haven Hendrix, Ryan Reyes, Anastasia Frank-Kamenetskii, 

Dr. Vladimir Reukov  

Department of Bioengineering, 301 Rhodes Research Center, Clemson, NC 

Elevated levels of deoxygenated blood in a tissue or the accumulation of 

venous blood can indicate an inadequate rate of blood circulation through 

the body. Poor circulation leads to an increased risk of Peripheral Arterial 

Occlusive Disease (PAOD). Widespread PAOD, i.e. diabetic foot 

ulceration, is the primary cause of lower extremity amputation. In order to 

decrease or even eliminate the rate of complications the need for better 

monitoring devises arises in the field of bioengineering. By employing the 

Raspberry Pi® 2.0 System and compatible near infrared camera, applying 

optical filters, and utilizing MATLAB®’s image analysis tools, a cost 

efficient personal monitoring system for advancement of ulceration was 

developed. Visualization of the deoxygenated blood was most successful 

between wavelengths of 760nm and 830nm. Further development 

includes: incorporating a patient-physician interface compatibility, the 

improvement of the optical lenses with more narrow wavelength settings for 

the optimal visualization,  developing a cheaper, intuitive, and more 

accessible prototype, and finally a major objective going onward is the 

development of a mobile prototype that can travels easily with the user and 
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is compatible with the Selfie Stick™ in order to aid users with limited 

mobility to monitor the status of diabetic ulcers from any angle.  

3D HYDROGEL PLATFORM FOR CELL ENCAPSULATION 

Shalil Khanal1,2, Narayan Bhattarai1  

1North Carolina A&T State University, Greensboro, NC  

This research focuses on the development of new alginate-based hydrogel 

platform for cell encapsulation applications using electrostatic cell 

encapsulation technique. Cell viability and functions were studied for 

different time points by encapsulating different cells e.g. primary rat 

hepatocytes (PRH), human liver carcinoma (HepG2), human bronchial 

epithelium (BEAS 2B) and triple negative breast cancer cells (HCC 

1806). Hydrogel encapsulates were characterized by SEM & FTIR analysis, 

and compression test. Viability of encapsulated cells were studied using live 

dead staining dye and trypan blue exclusion assay while, the specific 

function of respective cells was studied at designed time point using different 

assays. Alginate based 3D hydrogel platform developed in this study will 

have very promising and prospective approach in biotechnology and medical 

applications such as new drug development, toxicity testing, and other tissue 

engineering area.  

REDUCED RISK OF ANASTOMOTIC LEAK WITH 

DOXYCYCLINE-COATED STAPLES 

Hutt Emily1, Mikhail Bredikhin1, Alexey Vertegel1, Yuliya Yurko2  

1Clemson University, Clemson, SC, 2Greenville Health System, Greenville,  

Anastomotic leak is a dreadful complication that may arise following a 

colorectal surgery. With many potential causes such as faulty technique, the 

presence of local sepsis, and a colon ischemia, the incidence rate was 

reported to vary between 3 to 26%, and mortality ranging from 6 to 39 %.1 

While the complete pathology of this process is unknown, it is suggested that 

the formation of the leakage could be due to the elevated activity of matrix 

metalloproteinases (MMPs). Additionally, it was shown that bacterial 

infection could trigger the host immune cells to overproduce 

MMPs.3 Doxycycline is also the only FDA-approved MMP-inhibitor.2  In 

this work, we coated disposable DST SeriesTM titanium staples 

(GIA8038S, Covidien, Minneapolis, MN) with doxycycline (24390-14-5, 

Alfa Aeser). We hypothesized that coating these commonly used staples with 

doxycycline would reduce the probability of anastomotic leaks. Utilizing the 

common colony forming unit (CFU) plate count method, we performed 

standard antimicrobial in vitro tests, including inhibition zone tests and 

planktonic and adherent bacteria viability tests on E. Coli.   Doxycycline-

coated staples showed profound antimicrobial activity with maximum 

bactericidal concentration being ~105 CFUs/ml/staple, meaning that one 

coated staple was effective against 105 CFUs/ml inoculum challenge.  In 

conclusion, we were able to confirm that doxycycline-coated staples would 

be effective against bacterial infections.  In the future, we will complete in 

vitro MMP inhibition studies, as well as pilot in vivo study.   

DETECTION OF CANCER STAGES VIA FRACTAL DIMENSION 

ANALYSIS OF OPTICAL TRANSMISSION IMAGING OF TISSUE 

MICROARRAYS (TMA) 

Prakash Adhikari, Prabhakar Pradhan  

Mississippi State University, Starkville, MS  

Cancer is an epidemic worldwide. In practice, early and accurate detection 

of cancer with an affordable and easy diagnostic method is demanding. Since 

the histological method involves commonly used pathological detection 

based on microscopic observation of morphological change in biopsy 

samples which are highly prone to human error. Therefore, we demonstrate 

a detection technique based on fractal dimension analysis of optical 

transmission microscopy imaging of tissues. A tissue is a heterogeneous 

medium with the fractal properties due to its self-similarity in mass density 

distribution. With the progress of cancer, accumulation of mass density as 

well as its rearrangement takes place in the tissue, results in the change in its 

fractal dimension. The unique aspect of this method uses transmission 

intensity pattern from tissue microarray(TMA) samples on a glass slide for 

the fractal dimension calculation. A TMA slide provides a large number of 

tissue samples of different stages of cancer on a single glass slide with 

commonly used 5µm thickness and 1.5mm diameter. As an illustration, 

colon TMA result shows the technique distinguish the colon cancer stages 

accurately. The results are also supported by entropy and correlation analysis 

of tissue mass density. The applications of the technique for cancer 

diagnostics are discussed.   

CYCLOOXYGENASE-2 INHIBITOR CELECOXIB ATTENUATES 

NEONATAL LIPOPOLYSACCHARIDE-ENHANCED ADULT 

SUSCEPTIBILITY TO ROTENONE-INDUCED NIGROSTRIATAL 

DOPAMINERGIC DISORDER 

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

Shaffery4, Xiaoli Dai5, Norma B Ojeda1, Yi Pang1, Chirag P Talati1, Abhay 

J Bhatt1, Renate D Savich1, Lir-Wan Fan1  

1Department of Pediatrics, Division of Newborn Medicine, University of 

Mississippi Medical Center, Jackson, USA. 2School of Medicine, Fu Jen 

Catholic University, New Taipei City, Taiwan. 3Department of 

Pharmacology, Toxicology & Therapeutics, Division of Toxicology, School 

of Pharmacy, Showa University, Tokyo, Japan. 4Department of Psychiatry 

and Human Behavior, Animal Behavior Core, University of Mississippi 

Medical Center, Jackson, USA. 5Department of Anesthesiology, University 

of Mississippi Medical Center, Jackson, USA  

Chronic brain neuronal inflammation has been proposed to play an important 

role in the development of neurodegenerative disorders in adult life.Our 

previous study showed that perinatal lipopolysaccharide (LPS) 

exposure induced chronic neuronal inflammation, as indicated by increases 

in pro-inflammatory molecules-induced cyclooxygenase-2 (COX-2)+ cells, 

and enhanced adult susceptibility to develop neurodegenerative disorders 

triggered by rotenone, a commonly used pesticide.  The objective of the 

current study was to examine whether celecoxib, a selective COX-2 

inhibitor, has long-lasting protective effects and attenuates LPS-induced 

motor behavioral dysfunction and LPS-enhanced susceptibility to rotenone 

toxicity in later life.  Intraperitoneal (i.p.) injection of LPS (2 mg/kg) or 

saline was administered to postnatal day 5 (P5) Sprague-Dawley male rat 

pups, and celecoxib (20 mg/kg) or vehicle was administered (i.p.) 5 min after 

LPS injection.  On P70, rats were challenged with rotenone through 

subcutaneous mini-pump infusion at a dose of 1.25 mg/kg per day 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 LPS-enhanced 

rotenone-induced neurobehavioral impairments, brain injury, and an 

increase in the number of activated microglia in the substantia nigra of P98 

rats. Results from the current study suggest that treatment with celecoxib has 

long-lasting protective effects against perinatal brain inflammation-

enhanced adult susceptibility to environmental toxin-

induced neurodegenerative disorders.  Our results are useful for studying 

mechanisms involved in the pathogenesis of dopaminergic neuronal injury 

induced by infection/inflammation and the development of potential 

therapeutics. 

POLYMERS FOR ADDITIVE MANUFACTURING 

Eram Alam, Grace Brokaw, Bastian Treiber, Brandon Sewell, Bradley 

Scammon, Isaac Lipe, Vladimir Reukov  

Clemson University, Clemson, SC 

The field of additive manufacturing has experienced rapid growth in recent 

years. With this industry becoming more popular, there's a significant 

increase in the amount of plastic waste produced from these Fused 

Deposition Modeling (FDM) materials. Polylactic-acid polymer is one of the 

main types of plastic filament used in additive manufacturing. While it 

decomposes faster than most plastics, the rate of degradation is still relatively 

slow. The aim of this project is to increase the biodegradability of PLA 

filament by integrating natural protein into the filament, increasing its 

biodegradability. PLA pellets were grinded into powder. The proteins 

utilized in the experiment were poultry protein meal, whey protein powder, 

and egg white protein powder. These proteins were combined with the PLA 

using a solvent and melting extrusion. The filaments were thermally tested 

using TGA and DSC, chemically tested using FTIR, and tensile tested using 

an Instron. From the initial tensile testing, it was found that none of the 

blends were as strong as the pure PLA filament. Of the samples, the egg 

white protein blend had the highest tensile strength of the protein blends. In 
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order to achieve a higher miscibility between the proteins and the polymer, 

it was decided to implement the use of a plasticizer along with the solvent 

DCM. The aim of this, is to increase the miscibility of the two substances, 

thereby making the filament more homogenous. In future experiments, 

degradability will be further analyzed through testing with UV-light, and 

mechanical testing of the filaments will begin. 

PLGA ENCAPSULATION OF NANOCERIA AND SUPEROXIDE 

DISMUTASE (SOD) YIELDS A DELIVERABLE, ANTIOXIDATIVE 

THERAPY 

Bradley Scammon1, Apoorva Mehta1, Donald Ashley1, Brendan Stewart1, 

Kyle Jardim1, Kevin Shrake1, Mikhail Bredikhin1, Vladimir Ivanov2, 

Vladimir Reukov1  

1Clemson University, Clemson, SC,  2Russian Academy of Sciences, Moscow, 

Russian Federation  

Cerium oxide (nanoceria/ceria/CeO2) exhibits antioxidative characteristics 

reminiscent of metabolic enzymes such as superoxide dismutase (SOD), 

suggesting its therapeutic application for reducing reactive oxygen species 

(ROS) that occur due to a variety of environmental stressors. Our previous 

work demonstrated the combination of SOD and nanoceria increased the 

antioxidative activity of SOD by 22.9% over SOD, alone. Additionally, 

circular dichroism (CD) indicated no change in the molecular structure of 

SOD in the presence of nanoceria. This symbiotic activity motivated our 

search for a means of delivering both nanoceria and SOD, simultaneously. 

Herein, we report the successful encapsulation of nanoceria and SOD in 

PLGA—selected for its tunable degradation rate and biocompatibility—via 

a standard double-emulsification synthesis. Particle size and stability was 

evaluated via direct light scattering (DLS). A 40% drug loading efficiency 

was achieved for nanoceria as determined by spectroscopic measurements at 

240 nm. Our BCA results indicated a loading efficiency of 18.9% for SOD. 

Additionally, cellular uptake studies were performed using PLGA tagged 

with Rhodamine-B. Fluorescent images of macrophage cultures indicated 

widespread endocytosis of the microparticles. These promising results 

support the use of PLGA as a vehicle for delivering nanoceria and SOD. 

Additional studies should aim to increase the drug-loading efficiency of 

SOD, and our own future work will explore the biocompatibility of PLGA-

Ce-SOD particles and ensure that the antioxidative activity of nanoceria and 

SOD are maintained after encapsulation.  

ELECTROSPUN CHITOSAN MEMBRANES LOADED WITH 

RASPBERRY KETONE FOR GUIDED BONE REGENERATION 

APPLICATIONS 

Paul Cameron  

University of Memphis, Memphis, MS 

Electrospun chitosan membranes (ESCMs) have potential as a guided bone 

regeneration (GBR) material that can be used to protect bone graft spaces 

from infiltration of soft tissue into the bone graft site. The porous structure 

created by nanofibers in ESCMs allows communication between osseous 

and epithelial tissue compartments, as well as nutrient exchange while 

remaining cell occlusive. Raspberry ketone (RK) is a naturally occurring 

phenolic compound that has been reported to initiate differentiation of stem 

cells into osteoblasts. The aim of this study was to examine the release of 

RK from the fibers, and evaluate the effects of RK on growth and osteo-

differentiation of W20-17 mouse stromal cells. A burst release pattern was 

observed from all membranes. The level of hydrophobicity of fibers due to 

the different fatty acid (FA) treatments and the degree of interaction of the 

butanone group of RK with increasing FA chain length likely affected 

release rate because RK is hydrophobic. There was no effect on the growth 

of W20-17 cells exposed to the RK-loaded membranes over 7 days. W20-17 

cells supplemented with 400 ng BMP-2 only showed a significantly (p<0.05) 

higher ALP production than cells with 400 µg RK, even when spiked with 

25 ng BMP-2. At all other dosages, RK groups showed either higher or 

equivalent ALP production as compared to BMP-2 only groups (Figure 3). 

RK doses were 1000x greater than BMP-2 doses, but picogreen assays 

showed good cell viability. 

 

MINOCYCLINE AMELIORATES SYSTEMIC 

LIPOPOLYSACCHARIDE INDUCED PAIN SENSITIVITY AND 

SPINAL INFLAMMATION IN NEONATAL RATS 

Lu-Tai Tien1, Yih-Jing Lee1, Xiaoli Dai2, Norma B Ojeda3, Hyun Joon Lee4,5, 

Lir-Wan Fan3  

1School of Medicine, Fu Jen Catholic University, New Taipei City 24205, 

Taiwan. 2Department of Anesthesiology, University of Mississippi Medical 

Center, Jackson, MS 39216, USA. 3Department of Pediatrics, Division of 

Newborn Medicine, University of Mississippi Medical Center, Jackson, MS 

39216, USA. 4Department of Neurobiology and Anatomical Sciences, 

University of Mississippi Medical Center, Jackson, MS 39216, Uruguay. 
5Research Services, G.V. (Sonny) Montgomery Veterans Administration 

Medical Center, Jackson, MS 39216, USA  

In this study, we investigated the effects of minocycline, a putative 

suppressor of microglial activation, on reducing systemic LPS-induced 

spinal cord inflammation, allodynia and hyperalgesia in neonatal rats. 

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

performed in P5 rat pups both sexes and minocycline (45 mg/kg) or vehicle 

(PBS) was administered (i.p.) 5 min after LPS injection. The von Frey 

filament and tail-flick tests were performed to determine 

mechanical allodynia (decreased reaction thresholds to painful stimuli) and 

thermal hyperalgesia (decreased reaction latency to painful stimuli), 

respectively, and spinal cord inflammation was examined on P6. Systemic 

LPS administration resulted in reduction of tactile threshold in the von Frey 

filament tests and pain response latency in the tail flick test of P6 rats. LPS 

administration also significantly increased the levels of microglia and 

astrocyte activation, microglia-related pro-inflammatory cytokines including 

interleukin-1β (IL-1β), cyclooxygenase-2 (COX-2), and prostaglandin E2 

(PGE2) in the P6 spinal cord. Treatment with minocycline significantly 

attenuated the LPS-induced allodynia, hyperalgesia, and the increase of 

spinal cord microglia, astrocytes, and pro-inflammatory cytokine levels in 

P6 rats. No significant difference was observed between the male and female 

rats within the same treatment group. These results suggest that minocycline 

provides protection against neonatal systemic LPS exposure-induced 

enhanced pain sensitivity (allodynia and hyperalgesia), and that the 

protective effects may be associated with its ability to attenuate LPS-induced 

microglia activation, and microglia-related pro-inflammatory cytokines and 

pain mediators. 

MONITORING DIABETIC ULCERS USING A NEAR-INFRARED 

CAMERA 

Martha Stubbs, Haven Hendrix, Anastasia Frank-Kamenetskii, Vladimir 

Reukov  

Clemson University , Clemson, USA  

Elevated levels of deoxygenated blood in a tissue or the accumulation of 

venous blood can indicate an inadequate rate of blood circulation through 

the body. Poor circulation leads to an increased risk of Peripheral Arterial 

Occlusive Disease (PAOD). Widespread PAOD, i.e. diabetic foot ulceration, 

is the primary cause of lower extremity amputation. In order to decrease or 

even eliminate the rate of complications the need for better monitoring 

devises arises in the field of bioengineering. By employing the Raspberry 

Pi® 2.0 System and compatible near infrared camera, applying optical 

filters, and utilizing MATLAB®’s image analysis tools, a cost efficient 

personal monitoring system for advancement of ulceration was developed. 

Visualization of the deoxygenated blood was most successful between 

wavelengths of 760nm and 830nm. Further development includes: 

incorporating a patient-physician interface compatibility, the improvement 

of the optical lenses with more narrow wavelength settings for the optimal 

visualization, developing a cheaper, intuitive, and more accessible prototype, 

and finally a major objective going onward is the development of a mobile 

prototype that can travels easily with the user and is compatible with the 

Selfie Stick™ in order to aid users with limited mobility to monitor the status 

of diabetic ulcers from any angle. 
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EVALUATION OF QUANTUM DOTS AS MARKER FOR HER2-

POSITIVE BREAST CANCER CELLS 

Melanie Hedge Frank-Kamenetskii, Melanie Hedge Thomas, Melanie 

Hedge Pasig, Melanie Hedge Kouame, Melanie Henge, Rashed Abdel-

Tawab, Will Ashley, Vladimir Reukov  

Clemson University , Clemson, SC 

In breast cancer primary factor which leads to poor disease outcome is an 

inability or failure to detect tumorigenic cells in the early disease state. This 

project’s main goal was to synthesize and characterize a group of 

nanoparticles known as quantum dots. Quantum dots were used to adhere to 

Her2-positive breast cancer cells and observed in cell cultures due to 

quantum dots’ luminescent properties. Quantum dot tracking and antibody 

conjugation will allow for the use of quantum dots to adhere to breast cancer 

cells in the body in order to track and image cells, specifically Her2-positive 

cells. Synthesis of CdSe quantum dots was done with solutions of Cd(Ac)2 

and Se-TOP in a 3-neck reaction flask with a reflux condenser, yielding 

quantum dots in a range of sizes, depending on the duration in which they 

remained in the solution. Samples were taken at different time intervals and 

the resultant quantum dots were then characterized and evaluated for use 

based on size and purity using photoluminescence spectroscopy and TEM 

due to the non-destructive nature of both methods of characterization. The 

nanoparticles were also tested for toxicity with different Her2-positive cell 

lines which enabled the team to determine the most effective method of 

preparing quantum dots for future biomedical use. The development of 

cheaper and more effective methods for the detection of tumorigenic cells is 

essential for researching and treating cancers, and the team believes that 

quantum dots are useful in this arena of study. 

HEALTH CARE DISPARITIES IN AFRICAN AMERICAN AND 

WHITE MEN WITH PROSTATE CANCER (PC) WITH AND 

WITHOUT BONE METASTASES: A 5 YEAR SURVIVAL BENEFIT 

FOR AFRICAN AMERICANS WITH ADVANCED PC 

David Gordy  

University of Mississippi Medical Center, Jackson, MS  

Risk of Prostate Cancer (PC) is higher in African American (AA) men than 

in Caucasian men worldwide.  Racial disparities associated with PC have 

conflicting reports (1, 2, 3). One study suggested that a number of genetic 

mutations in AA predispose them to PC, hence, race and environmental 

factors including diet and migration were thought to be the determining 

factors (1).  Another study of men with advanced disease treated with 

chemotherapy and steroids found that not only was the risk of death was 

actually lower for AA, but contrary to current perceptions, certain AA men 

with advanced PC had the same survival rate as Caucasian men (2). This 

case-control study compared health care disparities and outcomes in African 

American and Caucasian Men Prostate Cancer patients with and without 

Bone Metastases. A retrospective chart review of prostate cancer patients 

diagnosed in the past 12 years using UMMC cancer registry and EPIC was 

conducted. The data from 257 patient charts evaluated for racial disparities 

included 58 Caucasian and 109 AA men without bone metastases and 21 

Caucasian men and 69 AA men with bone metastases.   When compared for 

TNM, treatment and survival, our results showed no statistically significant 

difference between AA and Caucasian Men in TNM stage and treatment. All 

patients with Bone metastases had poor survival, but the 5-year survival was 

slightly better in AA though not statistically significant. Our analysis 

suggested that survival rate differences resulted from variations in either the 

disease process or the patient response, similar to recently reported Duke 

Medical Center data (1).  

PLA/Ag NANOFIBER COMPOSITES FOR A THERANOSTIC 

APPROACH TO CHRONIC WOUND HEALING 

Mark Livingstone, Craig Miller, Jordon Gilmore  

Clemson University, Clemson, SC 

Chronic wounds present a unique clinical challenge in both diagnosis and 

treatment. There is a need to quantify microbial growth while treating such 

colonization to avoid costly infections. We offer a theranostic solution 

through fabrication of Poly(l-lactide)/Silver (PLA/Ag) composite nanofibers 

via solution blow spinning (SBS). The protocol employed allows for in situ 

nanofiber fabrication and silver nanoparticle nucleation and growth. SBS 

PLA fiber mats were submerged in silver precursor (silver nitrate) and 

reduced dropwise with a reducing agent (sodium borohydrate). Nanofiber 

tensile strength and silver ion release were characterized to relate composite 

stiffness and antimicrobial potential, respectively. Additionally, Ag ion 

weight percentage was measured via SEM elemental composition over four 

weeks. Nanofiber conductivity was tested using a four-point probe. 

Optimization is needed to improve conductive uniformity across the fiber 

mats. We used gram-negative Pseudomonas putida (1012 CFU/ml) to 

examine antimicrobial efficacy as a function of Ag concentration (40 mM, 

80 mM, and  160 mM of AgNO3). Disc diffusion method was used to 

determine inhibition zones of antimicrobial fibers. Preliminary results 

suggest that SBS PLA/Ag nanofibers inhibit bacteria growth in proportion 

to silver concentration and have the potential to serve as a theragnostic tool 

for chronic wound healing.    

MAPPING OF CHEMICAL AND MECHANICAL PROPERTIES OF 

RAT TEETH. 

Svitlana Fialkova1, Christopher Washington 2, Jagannathan Sankar 1  

1North Carolina A&T State University, Greensboro, SC, 2Dudley High 

School, Greensboro, SC 

Objective. We attempt to apply the techniques used to analyze the teeth of 

a large animals and humans to the rats teeth and to see if similar 

compositional and structural results can be obtained. Our work presents the 

comparative analysis of rat incisor composition, hardness, and visual 

characteristics with rat molars teeth.  Methods. The rat incisors and molars 

were mounted in epoxy resin, sliced and polished to obtain a flat cross-

section. Teeth were examined using scanning electron microscopy (SEM) 

and micro-Raman spectroscopy. The mechanical properties of the teeth were 

evaluated with the micro- and nano-indentation techniques.  Results. Using 

micro-Raman technique the mineral/organic content ratio was determined. 

The correlation was observed between the composition maps obtained by 

Raman and measured hardness values for enamel and dentin. 

A NOVEL ANTIMICROBIAL MODIFICATION OF EXTERNALLY 

FIXED PERCUTANEOUS PINS 

Mikhail Bredikhin1, Eric Antonio1, Christopher Gross2, Igor Luzinov1, 

Alexey Vertegel1  

1Clemson University, Clemson, SC, 2Medical University of South Carolina, 

Charleston, SC 

External fixation is a surgical procedure that is used to stabilize bone healing 

process, most commonly after a severe fracture. Kirschner wires (K-wires) 

are the small pins that are drilled by the surgeons into fractured bones that 

remain fixed by an external apparatus or simply protrude outside for the 

duration of the bone healing. External parts of the K-wires are exposed to 

the environment, providing the route for bacterial colonization and further 

establishment of the pin-site infection. Incidence rate of infections can vary 

from 20 to 100% depending on the duration of the treatment. We 

hypothesized that modification of the wire surface with an antibiotic-

carrying layer can reduce the incidence rate of infections. The main 

challenge in creating a drug-eluting layer on the wire surface is the ability of 

this layer to withstand the shear stress during the drilling into the bone. We 

developed a highly-adherent PGMA-based copolymer “molecular brush” 

that is compatible with both hydrophilic and hydrophobic drugs. For the 

coating procedure, we used a dip-coating method, followed by thermal cross-

linking of the grafted layer. We were able to show that the wires coated with 

the gentamicin-loaded polymeric layer retained its antimicrobial properties 

after drilling into a human femur bone model (Model #3414, Sawbones). In 

conclusion, such polymeric layer provides mechanical protection of the 

loaded drug and its sustained release over time. 
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The porous structure of electrospun chitosan membranes, mimic native 

ECM, aid in the communication between osseous and epithelial tissue 

compartments and nutrient exchange while remaining cell occlusive, thereby 

serving as a good option for guided bone regeneration membrane 

applications. Simvastatin (SMV) is an anti-cholesterol drug that has been 

recently reported to promote bone growth and healing after local delivery, 

by antagonizing TNF-α inhibition of BMP-2 and inhibiting osteoclast 

activity. This study examines the release of SMV from chitosan membranes 

subjected to three different treatments over a 28-day period and evaluates 

their cytocompatibility using mouse stromal cells. Three factors were 

considered to alter the release rate of the drug from the membranes; 

membrane thickness, type of treatment and amount of drug loaded. After 

electrospinning, the membranes were treated using either acetic anhydride 

(AA), butyric anhydride (BA) or hexanoic anhydride (HA) to stabilize the 

chitosan fibers which tend to swell when exposed to aqueous environment. 

The elution samples were analysed using RP-HPLC. It was found that the 

thickness did not have a significant effect on the amount of drug released. 

The HA membranes released the least amount of drug, whereas the AA 

membranes released the most. The lower loaded membranes seemed to 

release more drug as compared to the higher loaded ones. 50µg SMV loaded 

HA membranes seemed to support cell growth for three days. Thus, SMV 

loaded electrospun chitosan membranes seemed to be cytocompatible and 

the type of post-spinning treatment and initial loading amounts can control 

the release pattern of the drug. 

EXAMINING THE LOCALIZATION OF SECOND MESSENGER 

SIGNALS IN LIVING CELLS 

Carey Johnson, Naga Annamdevula, Joshua Deal, Andrea L Britain, Ahn-

Vu Phan, Silas J Leasvesley, Thomas C Rich  

Departments of Pharmacology and Chemical and Biomolecular 

Engineering, University of South Alabama, Mobile, AL 

In the last two decades a variety of studies examining the localization or 

compartmentalization of cAMP signals have been published.  However, 

these studies have not established the relative contributions of 

phosphodiesterase activity and restricted or hindered diffusion in limiting the 

spatial spread of cAMP signals from specified intracellular locations. Here, 

we present an experimental approach to assess the relative contributions of 

phosphodiesterase activity and hindered diffusion in limiting the spatial 

spread of cAMP signals.  The time course of cAMP signals are monitored in 

3 spatial dimensions using Fӧrster Resonance Energy Transfer (FRET)-

based cAMP probes expressed in HEK-293 cells.  The FRET-based cAMP 

probe is comprised of a cAMP binding site sandwiched between donor and 

acceptor fluorophores (Turquois and Venus). Cells were stimulated by 50 

µM forskolin (an adenylyl cyclase activator) in the presence of either vehicle 

or phosphodiesterase inhibitors (100 µM IBMX and 10 µM rolipram). The 

time course of cAMP accumulation was monitored in 3D. We are currently 

using these data to constrain mathematical models in order to assess the 

relative contributions of phosphodiesterase activity and hindered diffusion 

in slowing the spatial spread of cAMP signals. 

INCIDENCE OF FALLS IN THE ELDERLY POPULATION WITH 

EYE DISEASE: A SYSTEMATIC REVIEW 

Catherine Criddle, Riley Griffith, Taylor Irby, Sadie Wilkinson, Min Huang 

University of Mississippi Medical Center, Jackson, MS 

Background: Eye diseases have a higher prevalence in the elderly 

population and have a significant impact on number of falls and fall risk. The 

aim of this systematic review is to 1) assess the strengths and weaknesses of 

individual studies 2) to determine incidence of falls in elderly populations 

with various eye diseases and 3) to include the major risk factors for falls in 

elderly populations with various eye diseases. 

Methods: Pubmed and Embase were accessed between November 2017 and 

September 2018. Articles were included based on the following criteria: 1) 

participants were identified as elderly individuals aged 65 and older 2) 

participants included patients with eye diseases 3) studies were observational 

by design, and 4) study design assessed number of falls experienced or 

number of fallers. Number of falls, number of fallers, and measures of risk 

were extracted from the included studies and presented in tabular format.  

Included studies were assessed for bias using the Newcastle-Ottawa Scale. 

Results: Nine studies fit the criteria and were thus included in the systematic 

review. Five of the nine studies involved surgical interventions. Of the five 

studies involving surgical interventions, three demonstrated a decreased 

number of falls after surgery as opposed to before surgery. Of the five studies 

involving surgical interventions, two demonstrated an increase in the number 

of falls after surgery as opposed to before surgery. Increased age, female sex, 

and history of falls appear to have the greatest impact on risk of falls.  

Discussion: The findings of our systematic review indicate further research 

is needed to determine the impact of eye disease on risk of falls as well as 

the effectiveness of surgical interventions on reducing number of falls. 

Despite the author’s attempts to control several confounding variables, the 

observational design of the included studies made it difficult to directly relate 

the presence of eye disease with the risk of falling in the elderly population. 

A future study could initially control for age, gender, and history of falls 

within the selected population.  

EFFECTS OF TAI CHI BREATHING EXERCISE ON 

CARDIOVASCULAR OUTCOMES 

Huang M 1, Dai XL 2, Adah F 1, Barnes L1, Hamadain E 2 and Benghuzzi H2 

Department of Physical Therapy1, Department of Anesthesiology2, 

Diagnostic and Clinical Health Sciences3, University of Mississippi Medical 

Center, Jackson, MS 

Purpose: The purpose of this study is to determine the effect of Tai Chi 

breathing exercise on blood pressure, heart rate, and respiratory rate. 

Subjects: The study participants were 30 healthy volunteer subjects ranging 

from 21-50 years of age. Methods: Subjects were randomly divided into two 

groups: control breathing (CB, n=15) and Tai Chi breathing (TCB, n=15). 

Cardiovascular outcomes including systolic blood pressure (SBP), diastolic 

blood pressure (DBP), heart rate (HR), and respiratory rate (RR) were 

recorded before and after the breathing exercise. Each subject in the TCB 

group was instructed and given a demonstration of TCB exercise.  Then they 

successfully performed TCB breathing exercise for fifteen minutes. The 15 

participants in the control group breathed normally for 15 minutes.  Data 

were analyzed using paired T test. Results: The mean RR in CB group before 

and after breathing exercises was 17.53 ± 0.87 and 15.80 ± 1.25, 

respectively. The mean RR in TCB group was 14.87 ± 1.28 and 12.00 ± 0.82, 

respectively. TCB breathing exercise had significantly decreased RR (P-

value = 0.025). However, there were no significant changes in blood pressure 

and heart rate following TCB breathing exercise. Conclusion: This pilot 

study indicates that 15 minutes of Tai Chi breathing exercise has no effect 

on BP and HR, but TCB significantly decreases RR. Clinical relevance: It 

has been shown that an increase in RR is associated with an increase in stress 

and a decrease in respiratory efficiency and endurance. Therefore, results 

may suggest that TCB could be used to decrease RR, to relieve stress and to 

increase respiratory efficiency. Future study is needed to determine the long 

term effect of TCB on cardiovascular and stress responses, especially for 

patients with respiratory problems and those patients in stress induced 

situations. 

 


