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GENERAL INFORMATION 

EDUCATION 
The University of Manchester, Department of Regenerative Medicine, Faculty of Medicine and Health 
Sciences & Pfizer PLC, Kent, UK 
PhD in Molecular Pathology 2004-2008 
Thesis title: Intervertebral disc cell/neural cell interactions in the pathology of the healthy and degenerate 
intervertebral disc and their regulation by neurotrophic factors 
Advisor(s): Professors Judith A Hoyland and Anthony Freemont 
Industrial Research placement at Pfizer PLC: Pain Therapeutics (Research & Development) 
 
The University of Nottingham, Department of Immunology 
MSc in Immunology and Allergy passed with Distinction 2002-2003 
Areas of concentration: Molecular Aspects of Allergy, Tumour Immunology, Therapeutic Immunology 
Thesis title: Modulation of IL-12 and IFN-γ by house dust mite allergen derp1 (Advisor: Dr Farouk Shakib) 
 
The University of Sheffield, Department of Molecular Biology and Biotechnology 
BSc Honors in Medical Biochemistry (2.1) 1998-2001 
Areas of concentration: Molecular biology in Medicine, Molecular Immunology, Biochemistry, 
Pharmacology 
Thesis title: The effect of nicotine on wound healing using a human keratinocyte/3D feeder layer model 
(Advisor: Dr Sheila MacNeil) 
 

EMPLOYMENT 
 
Associate Professor (tenured), the Department of Biomedical Engineering and Department of 
Orthopaedics, The Ohio State University, Columbus, Ohio                                           2023-present                                                                                                                                                                                
Research focus: Whole joint cross-talk within the spine, novel animal models of discogenic back pain and 
engineering non-viral gene therapies to target structure and symptoms of disc degeneration and pain                       
 
Assistant Professor, the Department of Biomedical Engineering and Department of Orthopaedics, The 
Ohio State University, Columbus, Ohio                                                                         2015-present                                                                                                                                                                                
Research focus: Biochemical, biomechanical and cellular mechanisms underlying pathophysiology of 
discogenic back pain to formulate targeted structure and symptom-modifying strategies                                                                               
 
Instructor, Iatridis Spine Bioengineering Laboratory, Leni and Peter W. May Department of Orthopaedics, 
Icahn School of Medicine at Mount Sinai, New York, NY                                               2012-2015 
Projects: Assessing mechanism and developing models of neurovascular ingrowth as a source of 
discogenic back pain and using concepts from developmental patterning of the spine to inform therapeutic 
strategies  
 
Postdoctoral Fellow, Iatridis Spine Bioengineering Laboratory, Leni and Peter W. May Department of 
Orthopaedics, Icahn School of Medicine at Mount Sinai, New York, NY                       2010-2012 
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Projects: Assessing notochordal cell niche and microenvironment and exploring symptom modifying 
potential of notochordal cell soluble factors on human neurovascular cells 
  
Postdoctoral Associate, Iatridis Spine Bioengineering, Department of Engineering, University of 
Vermont, USA                                                                                                                  2008-2010 
Projects: Regeneration of the IVD harnessing developmental factors from the notochord to stimulate 
human disc cells and mesenchymal stem cells including developing ex vivo organ culture models of disc 
degeneration  

 
Teaching Assistant for Undergraduate Research, Faculty of Medicine and Health Sciences, University 
of Manchester                                                                                                                 2004-2008 

HONORS/AWARDS   
COE Innovation Scholar, College of Engineering, Ohio State                                       2023 
 
Lumley Research award, College of Engineering, Ohio State                                       2022 
 
Lumley Interdisciplinary Research award, College of Engineering, Ohio State             2021 
 
ORS PSRS Spine Section Early Investigator Award, Orthopaedic Research Society   2019 
 
Arnold and Madaleine Penner 2nd Annual Musculoskeletal Repair and Regeneration  
Symposium Young Investigator Award, NY                                                                    2013 
 
Young Investigator-Member at Large for the Orthopaedic Research Society                2013-2015 
 
Postdoctoral Research Travel Award, Icahn School of Medicine at Mount Sinai, NY    2012 
 
Postgraduate Representative for Faculty of Medical and Human Sciences,  
the University of Manchester, UK 2004-2008 
 
Researcher in Residence educational program, University of Manchester, UK             2007 
 
Pfizer Case Industrial Award, Sandwich, Kent, UK 2004-2008  
 
BBSRC Postgraduate Studentship Award, the University of Manchester UK           2004-2008    

Economic and Social Research Grant, the University of Nottingham, UK 2002-2003 
 
Millennium Volunteer at Sheffield Teaching Hospitals NHS trust, UK 2001-2002  

Director of a Young Enterprise Company, UK 1996-1997 
 
Rotary International Youth Leadership Award (Rotary District, No. 1040, UK)            1997  

  

RESEARCH PORTFOLIO/OVERVIEW OF SCIENTIFIC CAREER 
My research training and diverse scientific background in musculoskeletal pathophysiology has provided me 
with a unique experimental skill set – combining cell, molecular and immune biology with biomedical engineering 
that enables me to investigate highly translational questions and mechanisms while grounded in fundamental 
basic science. I am currently an Early Stage Investigator/ New Investigator Assistant Professor (Tenure track) 
in the Departments of Biomedical Engineering and Orthopaedics at the Ohio State University. I also work closely 
with my clinical collaborators, spine surgeon Dr. Safdar Khan and veterinary neurosurgeon, Dr. Sarah Moore. 
There exists an unmet clinical need where the clinicians do not have access to the necessary tools and non-
addictive biologics to treat low back pain and regenerate the IVD. My long-term research interests lie in 
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understanding the intervertebral disc (IVD) joint as a whole organ system and how the IVD and 
surrounding inflammatory and tissue microenvironment influence the pathogenesis of discogenic back 
pain while simultaneously developing novel non-viral reprogramming and immunomodulatory non-
additive biological strategies for back pain. My training with Drs. Hoyland and Freemont, at Manchester, Dr. 
Kinloch at Pfizer, (Pain therapeutics) and with Bioengineer Dr. Iatridis has provided me with a strong 
background and research training in IVD pathophysiology and developmental biology, regenerative strategies 
for the IVD and ex vivo and in vivo animal models that has provided a solid platform to launch my academic 
career. In addition to research, my long-term teaching goals involve providing our biomedical engineering 
students with the necessary knowledge and transferable skill sets to help them identify and solve 
complex real world problems that exist at the intersection of Engineering and Medicine. In the research 
lab this is focused on independent thinking and problem solving as well as creativity associated with developing 
and testing unique hypotheses. In the classroom, this is focused on objectives and related outcomes to assess 
the student’s ability to synthesis knowledge, identify problems and solve real world problems through in-class 
activities, assignments and case studies. Furthermore, through my service I have supported a diverse and 
inclusive learning environment at the University and Scientific community level. This has included by 
roles in Louis Stokes Alliances for Minority Participation (LSAMP) program and Women in Engineering graduate 
council as well as providing professional development/educational and network opportunities at the National 
and International level through my roles as ORS Spine Section Membership Co-Chair and ORS New 
Investigator Committee member. During 2017, my academic career was disrupted due to family obligations and 
I had to take medical leave to give birth and take care of an infant. However, upon returning to the field I 
immediately resumed my research projects and collaborations, teaching and service requirements. 

IMPACT AND RESEARCH GOALS 
Low back pain is a high research priority with significant socio-economic burden and will affect more than 80% 
of the human population world-wide yet there are a lack of therapies that specially address inflammation, 
neurovascular ingrowth and pain directly. My research goals lie in understanding the IVD as a whole organ 
system in terms of discogenic back pain and using novel human and animal models to identify the mechanisms 
by which the IVD becomes painful. By identifying these mechanisms together with an understanding of how the 
IVD maintains a healthy asymptomatic structure during development we can devise novel therapeutic strategies 
to limit pain and restore IVD function.  

RESEARCH EXPERIENCE 
Postdoctoral: Isolation and culture of primary rat dorsal root ganglion cells and porcine notochordal cells, 
human vascular endothelial cells, adult mesenchymal stem cells, angiogenesis tubular assay and cell 
invasion/chemotactic assays; Organ culture - Whole intervertebral disc (bovine, rat and porcine) 
bioreactors and hydrostatic pressurization; Molecular biology - qRT-PCR gene arrays, ELISA, 
fluorescence microscopy and immunohistochemistry; In vivo rat back pain models. 
 
Graduate student (PhD): Isolation and culture of primary human intervertebral disc cell, neuroblastoma 
cell lines, mast cells, co-cultures and neurite outgrowth analysis; Molecular Biology - qRT-PCR gene 
arrays, histology, immunohistochemistry and ELISA 
 
Graduate student (MS): Cell culture - Isolation and culture of human peripheral blood mononuclear cells, 
intracellular and extracellular antibody cell labeling, Flow Cytometry and Western blot 
 
Undergraduate student: Mammalian cell culture (human keratinocytes) and image analysis 

TEACHING EXPERIENCE 
 
BIOMEDE 4510: Molecular, cell and tissue engineering 
Department of Biomedical Engineering, The Ohio State University                     2018-present 
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This course provides an in depth review of historical and current molecular, cell and tissue engineering 
strategies with a focus on the major areas/strategies (stem cells, biomaterials and growth factors) and 
experimental techniques associated with these strategies. Commercialization of TE strategies, ethical 
implications and regulations is also discussed. 
 
BIOMEDE 6430: Mechanobiology of the Musculoskeletal System in Development and Disease, 
Department of Biomedical Engineering, The Ohio State University                     2016-present 
The course provides a general overview of mechanobiology in development and disease followed by a 
more in-depth assessment of the specific mechanical signals and pathways that are involved in shaping 
development of the intervertebral disc, cartilage and bone, and how such signals change with disease 
 
Research Mentor for MS and PhD graduate students, Leni and Peter W. May Department of 
Orthopaedics, Icahn School of Medicine at Mount Sinai & University of Vermont     2008-present                                                                                   
Developing projects and teaching of basic and advanced cell and molecular biology laboratory techniques 
in Spine research including data analysis, guidance with experimental design and scientific writing 
 
Research Mentor for undergraduate summer interns and medical students, Leni and Peter W. May 
Department of Orthopaedics, Icahn School of Medicine at Mount Sinai                    2008-present 
Developing projects to engage students in spine research, enabling them to acquire cell and molecular 
biology techniques and knowledge of the biology of the Intervertebral Disc 
 

GRANTS 
 
Extramural: Active 
 
$ 2,535,013   NIH/NIAMS 1R01 AR079485-01A1             04/08/2022-04/07/2027 
                      Contact PI of Multi-PI award (15% effort) 
                       Novel non-viral reprogramming strategies to treat Discogenic back pain via engineered 

extracellular vesicles 
                       To investigate the role of non-viral gene delivery of developmental transcription factors via 

engineered extracellular vesicles (EV) to degenerate human nucleus pulposus and annulus 
fibrosus in vitro and targeted gene delivery of these same factors in an mouse model of back 
pain in vivo to restore structure/function to the disc joint while limiting the symptoms of pain.  

 
$568,096        NSF CAREER CMMI 2143123                02/01/2022-01/31/2027 
                       Principal Investigator (1 month/year) 
                       A Role for Mechanics in Regulating Cellular Crosstalk within Intervertebral Joints of the Spine.               

This program will build a foundation of new experimental knowledge on the active role of the 
cartilage endplate within the intervertebral disc joint and biomechanical processes regulating 
cellular “crosstalk” between tissues. The broader impacts include a longer term goal to identify 
non-addictive drug targets for chronic joint diseases such as back pain which is a gateway to 
opioid use, a role for mechanically regulated extracellular vesicles in intercellular communication 
and critical need to educate ethnically diverse and socio-economically disadvantaged women 
students in STEM and higher education. 

 
$377,520       NIH/NIAMS 1R21AR077809-01              08/31/2020-07/01/2022 
                      Principal Investigator (15% effort) 
                      Immune-modulation in canine models of painful intervertebral disc degeneration 
                      To investigate the role of the mast cell and PAR2 in immune cell-intervertebral disc cross-talk 

using novel high-throughput bioreactors and in vivo studies to deep phenotype the 
chondrodystrophic dog as intermediate animal model of discogenic back pain 
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$367,745        NIH NIAMS 1R61AR076786-01             09/20/2019-08/31/2022 
Contact PI of Multi-PI award (20% effort) 
Non-viral reprogramming of intervertebral disc cells for the treatment of discogenic back pain 
To investigate the role of non-viral delivery of transcription factor FOXF1 with engineered vesicles 
in vitro and in vivo using human and rodent discogenic back pain models respectively 
 

 
 
Extramural: Completed 
 
$10,000         ORS ON Foundation Kick starter trainee grant        12/2019-12/2021   
                      Mentor PI (*Mentee S. Tang) 
                      Developmental Transcription Factors for Reprogramming of Diseased Intervertebral Disc Cells  
   
$2,757,968 NIH (1R01 AR064157-01A1) (8/1/13-7/31/18) 

 Co-Investigator (10% effort), James C. Iatridis (PI) 
 Notochordal cell derived therapies for painful disc degeneration 

 
114,450ChF AO Foundation, AO Research Commission, Startup Grant (2013-2016) 

         Principal Investigator (10% effort) 
         Developmental strategies for treating symptomatic intervertebral disc degeneration 

 
$50,000 Orthopaedic Research & Education Foundation, Young Investigator Grant (2013-2014) 

 Co-Investigator (20% effort), Samuel K. Cho (PI) 
 Notochordal cells release anti-neural and anti-vascular factors that can be used to treat 

discogenic pain. 
 
Intramural: Active 
 
$50,000        President’s Research Excellence (PRE) Accelerator Grant program, The Ohio State University 

(2021-2022) 
                      Co-Principal Investigator 
                      Novel minimally invasive strategies to treat chronic low back pain 
 
$10,000       Consortium for Advancement of Neuromusculoskeletal Science and Locomotion (CANSL: Ohio 

State University) 08/2021-07/2022.  
                      Co-Principal Investigator 
                      Developing an ex vivo co-culture model to delineate macrophage signaling mechanisms that 

regulate equine navicular degeneration. 
                         
 
 
Intramural: Completed 
 
 
$25,000  Center for Clinical Translational Science (CCTS) Pilot award, The Ohio State University 
                        Principal Investigator (5%) 
                        Cellular reprogramming for the treatment of Discogenic Back pain 
 
$10,000          Consortium for Advancement of Neuromusculoskeletal Science (2018-2019) 
                       Co-Principal Investigator 
                       Neurovascular/immune cell interactions in the pathogenesis of neuro-musculoskeletal conditions 

of the spine 
 
$50,000 Icahn School of Medicine at Mount Sinai. 4D Technology Development Program (2014) 

 Co-Investigator/Team member, James C. Iatridis (PI) 
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 Localized Drug Delivery for Back Pain: Technology Development & Commercialization 
 
$60,000          Rensselaer-Mount Sinai Seed Projects, Icahn School of Medicine at Mount Sinai (2014) 
                       Co-Investigator, James C. Iatridis (PI) 
                                   Proteoglycan metabolism and painful intervertebral disc degeneration 
 
 

PROFESSIONAL SOCIETIES 
Orthopaedic Research Society (ORS) 

ORS Active Member 2013-present 
ORS Spine Section Member 2016-present 
Abstract Reviewer 2013-present 
Spine Section Committee Membership Co-Chair (2016-2019) 
New Investigator mentoring committee (2015-2017) 
Young Investigator-Member at Large on the ORS Board of Directors (2013-2015) 
Volunteer Committee member (2013-2015) 
Annual Meeting 2014 Early Riser Networking Breakfast Co-organizer (2013-2014) 
Associate member 2010-2013 

AO Spine: Bronze Member (2012-present) 
Regular attendee of World Forum for Spine Research meetings (Kyoto, Montreal, Helsinki meetings) 

British Immunology Society (2002-2003) 

OTHER SOCIETIES/ PROFESSIONAL ROLES 
ORS Publications Advisory board member (2022-present) 
JOR Spine Advisory Review Board Member (2020-present) 
Philadelphia Spine Research Society  

Moderator for Philadelphia Spine Research Symposium (2012, 2013 and 2019) 
The ORS Spine Section and Spine Research Community, Research Interest Group (2012-present) 

Active participant and representative of young trainees 
JOR and JOR Spine Publications advisory board committee member 
Peer Reviewer: 

2017 - Present. Abstract Peer Reviewer, The Orthopaedic Research Society 
2019 - Present. Scientific Peer Reviewer, Department of Veteran Affairs, (Grant)  
2019 - Present. Scientific Peer Reviewer, The French National Research Agency (ANR) / Research 
Grants Council (RGC) Joint Research Scheme, (Grant)  
2020 - Present. Scientific Peer Reviewer, National Institutes of Health NINDS HEAL initiative (Early 
Career Reviewer program), ZRG1 IFCN N 55 meeting (Grant) 
2021 – Present. Scientific Peer Reviewer, The Dutch Research Council, NWO Domain Applied and 
Engineering Sciences (NWO Domain AES) 

 

INVITED LECTURES 
 
Invited Faculty speaker at the Gordon Research Conference, Cartilage Biology and Pathology, Tuscany 
Italy (2023); “Non-viral gene delivery of development factors to treat discogenic back pain” 
 
Invited speaker at the ORS Spine Section Symposium, ORS annual meeting in Dallas TX (2023); “Non-
viral gene delivery of development factors to treat discogenic back pain” 
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Invited seminar speaker in the Department of Orthopedics, Emory Musculoskeletal Research Institute 
(2022); “Novel therapeutics and models to treat discogenic back pain” 
 
Invited seminar speaker for the OSU-NCH Extracellular Vesicle Research Seminar Series (EVRSS) 
(2021); “Non-viral gene delivery via engineered extracellular vesicles as a therapeutic strategy to treat 
chronic low back pain” 
 
Invited seminar speaker in the Department of Mechanical Engineering, IUPUI (2020); “Whole intervertebral 
disc joint cross-talk in discogenic back pain” 
 
Invited seminar speaker in the Department of Orthopedics, Emory School of Medicine (2020); 
“Intervertebral disc joint cross-talk and novel therapies for discogenic back pain” 
 
Invited speaker for the workshop: Recent Advances in Intervertebral Disc Repair organized by the 
International Combined Orthopaedic Research Societies (ICORS), ORS annual meeting in Pheonix AZ 
(2020); “Cellular Reprogramming strategies for Intervertebral disc repair” 
 
Invited seminar speaker in the Department of Orthopedics, University of Pittsburg (2019); “Whole joint 
cross-talk in discogenic back pain” 

 
Invited seminar speaker at the Center for Clinical and Translation Science, Ohio State University (2018); 
“The Intervertebral Disc in Chronic Low Back Pain” 
 
Invited seminar speaker at The College of Veterinary Medicine, Ohio State University (2016); “The 
Intervertebral Disc Microenvironment in Chronic Low Back Pain” 
 
Invited Faculty speaker at the ORS PSRS 3rd International Philadelphia Spine Research Symposium, 
Thomas Jefferson University, PA (2015); “The role of IVD Microenvironment on Neurovascular Ingrowth” 
 
Invited Faculty speaker at Grand Rounds in the Leni and Peter W. May Department of Orthopedics, Icahn 
School of Medicine at Mount Sinai, NY (2014); “The Intervertebral Disc in Health and Disease: Using 
Concepts from Development to Inform Therapeutic Strategies for Discogenic Back Pain” 
 
Invited Faculty guest speaker in the Department of Tissue Injury and Repair at The University of 
Manchester, UK (2014); “Utilizing notochordal cell-derived therapeutic strategies to target discogenic back 
pain” 
 
Invited Faculty and speaker to the Skeletal Repair Symposium, Albert Einstein College of Medicine, NY 
(2012); “Utilizing development to formulate structure and symptom-modifying therapies for discogenic back 
pain” 

 

JOURNAL REVIEWER 
American Journal of Pathology (2013-present) 
Arthritis & Rheumatism (2012-present) 
Arthritis Research & Therapy (2011-present) 
European Spine Journal (2011-present) 
Extracellular Matrix (ECM) Journal (2012-present) 
Journal of Orthopedic Research (2012-present) 
Journal of Orthopedic Research Spine (2018-present) 
Osteoarthritis and Cartilage (2013-present) 



DEVINA PURMESSUR (WALTER) PAGE 8 

PlosOne (2014-present) 
Spine (2010-present) 
The Spine Journal (2012-present) 
 
PATENTS 
 

1. Compositions and methods for reprogramming diseased musculoskeletal cells. Published 
06/25/20. Application number: PCT/US2019/067448, lead inventor. The Ohio State University.  

 
 
PEER-REVIEWED PUBLICATIONS  

 
1. Tang S, Gant, C; Salazar Puerta A, Bodine L, Khan S, Higuita-Castro N & Purmessur D. Non-viral 

Overexpression of Scleraxis or Mohawk Drives Reprogramming of Degenerate Human Annulus 
Fibrosus Cells from a Diseased to a Healthy Phenotype. First published: 27 June 2023 
https://doi.org/10.1002/jsp2.1270. 

2. Bowlby, Purmessur D, Durgam S. Equine peripheral blood CD14+ monocyte-derived macrophage 
in-vitro characteristics after GM-CSF pretreatment and LPS+IFN-γ or IL-4+IL-10 differentiation. 
Veterinary Immunology and Immunopathology. Accepted 6 December 2022. 
https://doi.org/10.1016/j.vetimm.2022.110534. 

3. Tang S, Bonilla A, Chahine N, Colbath A, Easley J, Grad S, Haglund L, Le Maitre C, Leung V, McCoy 
A, Purmessur D, Tang S, Zeiter S, Smith L. Controversies in spine research: Organ culture versus in 
vivo models for studies of the intervertebral disc/ JOR Spine, Accepted 28th November 2022. 
https://doi.org/10.1002/jsp2.1235 

4. Krull, C.; Rife, J.; Klamer, B.; Purmessur, D.; Walter, B. Pericellular Heparan Sulfate Proteoglycans: 
Role in Regulating the Biosynthetic Response of Nucleus Pulposus Cells to Osmotic Loading. JOR 
Spine. 2022 Jun 3;5(2):e1209. doi: 10.1002/jsp2.1209. eCollection 2022 Jun. 

5. Tang, S.N.; Walter, B., Heimann, M.; Gantt, C.; Khan, S.N.; Kokiko-Cochran, O.; Askwith, C.; 
Purmessur, D. In Vivo Mouse Intervertebral Disc Degeneration Models and their Utility as 
Translational Models of Clinical Discogenic Back Pain: A Comparative Review. ront Pain Res 
(Lausanne). 2022 Jun 22;3:894651. doi: 10.3389/fpain.2022.894651. 

6. Tang S, Salazar-Puerta A, Richards J, Khan S, Hoyland JA, Gallego-Perez D, Walter B, Higuita-
Castro N, Purmessur D. Non-viral reprogramming of human nucleus pulposus cells with FOXF1 via 
extracellular vesicle delivery: an in-vitro and in-vivo study. Eur Cell Mater. 2021 Jan 19;41:90-107. 
doi: 10.22203/eCM.v041a07. 

7. Gantenbein B, Tang S, Guerrero J, Higuita-Castro N, Salazar-Puerta AI, Croft AS, Gazdhar A, 
Purmessur D. Non-viral Gene Delivery Methods for Bone and Joints. Front Bioeng Biotechnol. 2020 
Nov 19;8:598466. doi: 10.3389/fbioe.2020.598466. eCollection 2020. 

8. Lakstins K, Arnold L, Gunsch G, Flanigan D, Khan S, Gadde N, Jones B, Agarwal G, Purmessur D. 
Characterization of the human intervertebral disc cartilage endplate at the molecular, cell, and tissue 
levels. J Orthop Res. 2020 Sep 11. doi: 10.1002/jor.24854.  

9. Lakstins K, Arnold L, Gunsch G, Khan S, Moore S, Purmessur D. Characterization of bovine and 
canine animal model cartilage endplates and comparison to human cartilage endplate structure, matrix 
composition, and cell phenotype. JOR Spine. 2020 Aug 12;3(4):e1116. doi: 10.1002/jsp2.1116. 
eCollection 2020 Dec. PMID: 33392453 

10. Lakstins K, Yeater T, Arnold L, Khan SN, Hoyland JA & Purmessur D. Investigating the role of culture 
conditions on hypertrophic differentiation in human cartilage endplate cells. J Orthop Res 2020 Apr 14. 
doi: 10.1002/jor.24692.  

11. Tang S; Richards J, Khan SN, Hoyland J, Gallego-Perez D, Higuita-Castro N, Walter B & Purmessur 
D. Nonviral transfection with Brachyury reprograms human intervertebral disc cells to a pro-anabolic 
anti-catabolic/inflammatory phenotype: A proof of concept study. J Orthop Res. 2019 Jul 9. doi: 
10.1002/jor.24408.  

12. Richards J, Tang S, Gunsch G, Sul P, Wiet MG, Flanigan DC, Khan SN, Moore SA, Walter BA & 
Purmessur D. Mast Cell/Proteinase Activated Receptor 2 (PAR2) mediated interactions in the 

https://doi.org/10.1016/j.vetimm.2022.110534
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Pathogenesis of Discogenic Back pain. Front Cell Neurosci. 2019 Jul 5;13: 294. doi: 
10.3389/fncel.2019.00294. 

13. Martin JT, Gullbrand  SE, Fields AJ, Purmessur D, Diwan AD, Oxland TR, Chiba  K,  Guilak F,  Hoyland 
JA, Iatridis JC. Publication trends in spine research from 2007 to 2016: Comparison of the Orthopaedic 
Research Society Spine Section and the International Society for the Study of the Lumbar Spine. JOR 
Spine 2018 

14. Thompson K, Moore S, Tang S, Wiet M, Purmessur D. The chondrodystrophic dog: A clinically relevant 
intermediate-sized animal model for the study of intervertebral disc-associated spinal pain. JOR Spine 
2018 

15. Wiet MG, Piscioneri A, Khan SN, Ballinger MN, Hoyland JA, Purmessur D. Mast Cell-Intervertebral 
disc cell interactions regulate inflammation, catabolism and angiogenesis in Discogenic Back Pain. Sci 
Rep. 2017 Oct 2;7(1):12492. doi: 10.1038/s41598-017-12666-z. 

16. Palacio-Mancheno PE, Evashwick-Rogler TW, Laudier DM, Purmessur D, Iatridis JC. Hyperosmolarity 
induces notochordal cell differentiation with aquaporin3 upregulation and reduced N-cadherin 
expression. J Orthop Res. 2018 Feb;36(2):788-798. doi: 10.1002/jor.23715. Epub 2017 Sep 20. 

17. Walter BA, Purmessur D, Moon A, Occhiogrosso J, Laudier DM, Hecht AC, Iatridis JC. TRPV4 
Expression in the Intervertebral Disc and its Relationship with Degeneration. Eur Cell Mater. 2016 Jul 
19;32:123-36 

18. Marras WS, Walter BA, Purmessur D, Mageswaran P, Wiet M. Mini-Review: The contribution of 
biomechanical-biological interactions of the spine to low back pain. Hum Factors. 2016 Jul 18. pii: 
0018720816657235. [Epub ahead of print] 

19. Lai A, Moon A, Purmessur D, Skovrlj B, Laudier DM, Winkelstein BA, Cho SK, Hecht AC, Iatridis JC. 
Annular Puncture with Tumor Necrosis Factor-alpha Injection Enhances Painful Behavior with Disc 
Degeneration In-vivo: A Discogenic Pain Model. Spine Journal 2016 Mar;16(3):420-31. doi: 
10.1016/j.spinee.2015.11.019. Epub 2015 Dec 2 

20. Walter BA, Purmessur D, Likhitpanichkul M, Cho SK, Qureshi SA, Hecht AC, Iatridis JC. Inflammatory 
Kinetics and Efficacy of Anti-inflammatory Treatments on Human Nucleus Pulposus Cells. Spine 2015 
Jul 1;40(13):955-63. doi: 10.1097/BRS.0000000000000932 

21. Purmessur D, Cornejo MC, Cho SK, Roughley PJ, Linhardt RJ, Hecht AC, Iatridis JC. Intact 
glycosaminoglycans from intervertebral disc-derived notochordal cell-conditioned media inhibit neurite 
growth while maintaining neuronal cell viability. Spine J. 2015 May 1;15(5):1060-9. doi: 
10.1016/j.spinee.2015.02.003. Epub 2015 Feb 7 

22. Lai A, Moon A, Purmessur D, Skovrlj B, Winkelstein BA, Cho SK, Hecht AC, Iatridis JC. Assessment of 
functional and behavioral changes sensitive to painful disc degeneration. J Orthop Res. 2015 
May;33(5):755-64. doi: 10.1002/jor.22833. Epub 2015 Mar 31. 

23. Cornejo MC, Cho SK, Giannarelli C, Iatridis JC, Purmessur D. Soluble factors from the notochordal-
rich intervertebral disc inhibit endothelial cell invasion and vessel formation in the presence and 
absence of pro-inflammatory cytokines. Osteoarthritis Cartilage. 2015 Mar;23(3):487-96. doi: 
10.1016/j.joca.2014.12.010. Epub 2014 Dec 19 

24. Illien-Jünger S, Lu Y, Purmessur D, Mayer JE, Walter BA, Roughley PJ, Qureshi S, Hecht AC, 
Iatridis JC. Detrimental Effects of Discectomy on Intervertebral Disc Biology can be Decelerated by 
Growth Factor Treatment during Surgery – A large animal organ culture model. The Spine Journal 
2014 pii: S1529-9430(14)00404-5. doi: 10.1016/j.spinee.2014.04.017 

25. Lu Y, Guzman J, Purmessur D, Iatridis JC, Hecht AC, Qureshi SA, Cho SK.Non-Operative 
Management for Discogenic Back Pain: A Systematic Review. Spine 2014 39(16):1314-24  

26. Guterl CC, Torre OM, Purmessur D, Khyati D, Likhitpanichkul  M, Hecht AC, Nicoll S, Iatridis JC. 
Characterization of Mechanics and Cytocompatibility of Fibrin-Genipin Annulus Fibrosus Sealant 
with the Addition of Cell Adhesion Molecules. Tissue Engineering Part A 2014 20(17-18):2536-45. 
doi: 10.1089/ten.TEA.2012.0714 

27. Purmessur D, Guterl CC, Cho SK, Cornejo MC, Ying-Wai Lam, Ballif BA, Laudier DM & Iatridis JC. 
Dynamic pressurization induces transition of notochordal cells to a mature phenotype while retaining 
production of important patterning ligands. Arthritis Research &Therapy 2013 15:R122 (17 September 
2013) 

28. Purmessur D, Cornejo MC, Cho SK, Hecht AC & Iatridis JC. Notochordal derived structure and 
symptom modifying therapies for the treatment of discogenic back pain. Global Spine J 2013; 03(03): 
201-218 (DOI: 10.1055/s-0033-1350053) 

http://www.ncbi.nlm.nih.gov/pubmed/25661435
http://www.ncbi.nlm.nih.gov/pubmed/25731955
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29. Purmessur D, Walter BA, Roughley PJ, Hecht A, Iatridis JC. TNFα exposure in an intervertebral disc 
organ culture model induces cellular senescence and persistent degenerative changes that do not 
recover following TNFα removal.  BBRC 2013; 433(1):151-6 

30. Richardson SM, Purmessur D, Baird P, Probyn B, Freemont AJ, Hoyland JA. Nucleus pulposus 
cells derived from the degenerate intervertebral disc promote neurite outgrowth in human neural 
cells. PLos One, 2012;7(10):e47735 

31. Abbott RD, Purmessur D, Monsey R, Brigstock DR, Iatridis JC. Degenerative Grade Affects the 
Responses of Human Nucleus Pulposus Cells to Link-N, CTGF, and TGFβ3. J Spinal Disord Tech. 
2012 Aug 18 

32. Abbott RD, Purmessur D, Monsey R, Iatridis JC. Regenerative Potential of TGFβ3+Dex and 
Notochordal Cell Conditioned Media on Degenerated Human Intervertebral Disc Cells. J Orthop Res 
2011 Aug 22 [Epub ahead of print] 

33. Purmessur D, Schek RM, Abbott RD, Ballif BA, Godburn KE, Iatridis JC. Notochordal conditioned 
media from tissue increases proteoglycan accumulation and promotes a healthy nucleus pulposus 
phenotype in human mesenchymal stem cells. Arthritis Res Ther, 2011; 13(3):R81 

34. Walter, BA, Korecki CL, Purmessur D, Roughley PJ, Michalek AJ, Iatridis JC. Complex Loading Affects 
Intervertebral Disc Mechanics and Biology. Osteoarthritis Cartilage 2011:19(8):1011-8 

35. Iatridis JC, Michalek AJ, Purmessur D, Korecki CL. Localized Intervertebral Disc Injury Leads to Organ 
Level Changes in Structure, Cellularity, and Biosynthesis. Cellular and Molecular Bioengineering. Vol. 
2, No. 3, 2009: 437–447 

36. Purmessur D, Freemont AJ, Hoyland JA. Expression and regulation of neurotrophins in the non-
degenerate and degenerate human intervertebral disc. Arthritis Res Ther. 2008;10(4):R99  

 

PEER-REVIEWED ABSTRACTS 
 
1. Kuchynsky, K.; Salazar-Puerta, A.; Higuita-Castro, N.; Purmessur, D. A role for extracellular vesicles 

in human cartilage endplate-mediated crosstalk. Orthopedic Research Society Annual meeting 
Tampa FL, February 2022. Type of Review: Peer Review, Percent Authorship: 45%, Role: PI 

2. Tang, S.; Salazar-Puerta, A.; Gannt, C.; Bodine, L., Khan, S.; Hoyland, J.A.; Higuita-Castro, N.; 
Purmessur, D. Non-Viral Reprogramming of Degenerate Human Annulus Fibrosus Cells with 
Scleraxis and Mohawk promote a healthy phenotype and increase Collagen production. Orthopedic 
Research Society Annual meeting Tampa FL, February 2022. Type of Review: Peer Review, Percent 
Authorship: 40%, Role: Co-PI 

3. Tang, S.; Salazar-Puerta, A.; Bodine, L., Khan, S.; Hoyland, J.A.; Higuita-Castro, N.; Purmessur, D. 
Synergistic and cell-specific extracellular vesicle delivery of developmental transcription factors to 
human intervertebral disc cells. Orthopedic Research Society Annual meeting Tampa FL, February 
2022. Type of Review: Peer Review, Percent Authorship: 40%, Role: Co-PI 

4. Schintgen, B.; Osborn, Z.; Purmessur, D.; Walter BA. Role of TRPV4 and PAR2 Signaling in 
Response to Changing Osmotic Environments within Nucleus Pulposus Cells. Annual Meeting of the 
Orthopaedic Research Society 2022, Tampa, Florida. Type of Review: Peer Review, Percent 
Authorship: 10%, Role: Co-author 

5. Tang, S.; Salazar-Puerta, A.; Gunsch, G.; Gannt, C.; Ko, T.; Kuchynsky, K.; Laudier, M.; Khan, S.; 
Hoyland, J.A.; Gallego-Perez, D.; Walter, B.; Higuita-Castro, N.; Purmessur, D. Non-viral 
reprogramming of degenerate nucleus pulposus cells with FOXF loaded engineered extracellular 
vesicles in an in-vivo mouse model of discogenic back pain. Orthopedic Research Society Annual 
meeting Long Beach CA, February 2021. Best Spine Section Podium award*. Type of Review: Peer 
Review, Percent Authorship: 40%, Role: Co-PI 

6. Krull, C.; Purmessur, D.; Walter BA. Role of the Pericellular Matrix in Regulating the Biosynthetic 
Response of Nucleus Pulposus Cells to Osmotic Loading. Transactions of the Orthopaedic Research 
Society 2020, Phoenix, AZ. Type of Review: Peer Review, Percent Authorship: 10%, Role: Co-author 

7. Tang, S.; Salazar-Puerta, A.; Gunsch, G.; Richards, J.; Khan, S.; Hoyland, J.A.: Gallego-Perez, D.; 
Walter, B.; , Higuita-Castro, N.; Purmessur D. (2020). Non-Viral Transfection of Nucleus Pulposus 
Cells with FOXF1 induces reprogramming to a Healthy Phenotype in-vitro and in-vivo. eCM 
Periodical, 2020, Collection 1; 2020 TERMIS EU Abstracts (page 144). Type of Review: Peer Review, 
Percent Authorship: 40%, Role: Co-PI. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Abbott%20and%20CTGF
http://www.ncbi.nlm.nih.gov/pubmed/18727839
http://www.ncbi.nlm.nih.gov/pubmed/18727839
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8. Tang, S.; Richards, J.; Salazar Puerta, A.; Khan, S.; Hoyland, J.; Gallego-Perez, D. Walter ,BA.; 
Higuita-Castro, N.; & Purmessur, D. Non-Viral Transfection of Human Nucleus Pulposus Cells with 
FOXF1 Induces Reprogramming to a Healthy Pro-anabolic Phenotype. ORS PSRS International 
Spine Research Symposium PA, November 2019. Type of Review: Peer Review, Percent Authorship: 
40%, Role: Co-PI. 

9. Tang, S.; Richards, J.; Khan, S.; Hoyland, J.; Gallego-Perez, D.; Higuita-Castro. N.; Walter, B.; 
Purmessur D. Non-viral Transfection Of Human Intervertebral Disc Cells With Developmental 
Factors Induces Reprogramming To A Healthy Anti-catabolic/inflammatory Phenotype With 
Enhanced Extracellular Matrix Accumulation. Orthopedic Research Society Annual meeting Austin, 
TX February 2019. Type of Review: Peer Review, Percent Authorship: 50%, Role: PI. 

10. Lakstins, K.; Arnold, L.; Yeater, T.; Khan, S.; Marras, W.; Hoyland, J.; Purmessur, D. 
Characterization and development of an in vitro disease model of the human intervertebral disc 
cartilage end plate. The Orthopedic Research Society Annual meeting Austin, TX February 2019. 
Type of Review: Peer Review, Percent Authorship: 50%, Role: PI. 

11. Richards, J.; Tang, S.N.; Gunsch, G.; Sul, P.; Wiet, M.; Khan, S.; Moore, S,A.; Walter, B.A.; 
Purmessur, D. Mast Cell (MC)/Proteinase Activated Receptor 2 (PAR2) mediated interactions in the 
pathogenesis of discogenic back pain. The Orthopaedic Research Society Annual meeting Austin, 
TX, February 2019. Type of Review: Peer Review, Percent Authorship: 50%, Role: PI. 

12. Lakstins, K.; Yeater, T.; Arnold, L.; Marras, W.; Khan, S.; Hoyland, J.; Purmessur, D. 
Characterization and development of a degeneration model for the human cartilage endplate. ECM: 
Disc and Cartilage Regeneration and Repair meeting Davos, Switzerland, June 2018. Type of 
Review: Peer Review, Percent Authorship: 50%, Your Role: PI. 

13. Sul, P.; Tang, S.N.; Lakstins, K.; Khan, S.; Marras, W.; Walter, B.; Purmessur, D. Development and 
Validation of a High-throughput Bioreactor System for Studying Mechano-sensing within the 
Intervertebral disc. World Congress of Biomechanics Dublin, Ireland, July 2018. Type of Review: Peer 
Review, Percent Authorship: 40%, Your Role: PI. 

14. Martin, J.T.; Gullbrand, S.E.; Fields, A.J.; Purmessur, D.; Diwan, A.D.; Oxland, T.R.; Chiba, K.;  
Guilak, F.;  Hoyland, J.A.; Iatridis, J.C. Publication trends in spine research from 2007-2016: 
Comparison of the Orthopaedic Research Society Spine Section and the International Society for the 
Study of the Lumbar Spine. ISSLS Annual Meeting Banff Canada, 2018. Type of Review: Peer 
Review, Percent Authorship: 10%, Role: Co-author. 

15. Wittman, E.; Piscioneri, A.; Khan, S.; Purmessur, D. Lactate as a bioactive ligand in the 
intervertebral disc. Orthopaedic Research Society Annual Meeting New Orleans, LA, February 2018. 
Type of Review: Peer Review, Percent Authorship: 40%, Role: PI. 

16. Lakstins, K.; Yeater,T.D.; Khan, S.N.; Marras, W.S.; Hoyland, J.A.; Purmessur, D. Hypertrophic-like 
differentiation of Human Cartilage Endplate Cells Promote Catabolism, inflammation And 
Angiogenesis. BMES Annual meeting, Arizona 2017; Type of Review: Peer Review, Percent 
Authorship: 40%, Role: PI. 

17. Wiet, M.; Piscioneri, A.; Walter, B.; Chaar, N.; Khan, S.; Hoyland, J.; Moore, S.; Marras, W.S.; 
Purmessur, D. Mast Cells in the Pathogenesis of Painful Intervertebral Disc Degeneration. 
Orthopaedic Research Society Annual Meeting San Diego, LA, February 2017. Type of Review: Peer 
Review, Percent Authorship: 50%, Role: PI. 

18. Evashwick-Rogler, T.W.; Lai, A.; Salandra, J.M.; Purmessur, D.; Skovrlj, B.; Winkelstein, B.A.; Cho, 
S.K., Hecht, A.C., Iatridis, J.C. Disc Height Loss, But Not Pro-Inflammatory Cytokine or Substance P 
Expression, Predicts Intervertebral Disc Degeneration-Related Pain in a Rat Model. The Orthopaedic 
Research Society Annual meeting Orlando FL, 2016 Type of Review: Peer Review, Percent 
Authorship: 10%, Role: Co-author. 

19. Palacio-Mancheno, P.E.; Evashwick-Rogler, T.W.; Laudier, D.M.; Purmessur, D.; Iatridis, J.C. 
Hyperosmolar Overloading Induces Notochordal Cell Differentiation with Osmoregulatory Aquaporin3 
Upregulation and Altered N-Cad and Connexin-43 Mechanotransduction. The Orthopaedic Research 
Society Annual meeting Orlando FL, 2016. Type of Review: Peer Review, Percent Authorship: 10%, 
Role: Co-author. 

20. Cornejo, M.; Cho, S.K.; Sung, A.; Giannarelli, C.; Iatridis, J.C.; Purmessur, D. Developmental 
Strategies for Addressing Discogenic Back Pain; Soluble Factors from Notochordal Cells Inhibit 
Angiogenesis and Endothelial Cell Invasion via Regulation of Vascular Endothelial Growth Factor. 
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The Orthopaedic Research Society Annual meeting New Orleans LA, 2014. Type of Review: Peer 
Review, Percent Authorship: 50%, Role: Corresponding author. 

21. Walter, B.A.; Purmessur, D.; Likhitpanichkul, M.; Hecht, A.C.; Qureshi, S.A.; Cho, S.K.; Iatridis, J.C. 
Inflammatory Kinetics and Efficacy of Anti-inflammatory Treatments on Degenerated Human Nucleus 
Pulposus Cells. The Orthopaedic Research Society Annual meeting New Orleans LA, 2014. Type of 
Review: Peer Review, Percent Authorship: 20%, Role: Co-author. 

22. Lai, A.; Moon, A.; Purmessur, D.; Skovrlj, B.; Winkelstein, B.A.; Cho, S.K.; Iatridis, J.C. Effect of 
Lumbar Intradiscal Injection of Tumor Necrosis Factor-alpha and Nerve Growth Factor / Vascular 
Endothelial Growth Factor on Disc Degeneration, Pain Behavior and Neurovascular Ingrowth in an in 
vivo Rat Model. The Orthopaedic Research Society Annual meeting New Orleans LA, 2014. Type of 
Review: Peer Review, Percent Authorship: 20%, Role: Co-author. 

23. Illien-Jünger, S.; Lu, Y.; Mayer, JE.; Purmessur, D.; Roughly, P.J.; Qureshi, S.A.; Hecht, A.C.; 
Iatridis, J.C. Detrimental Effects of Discectomy on Intervertebral Disc Biology can be decelerated by 
Growth Factor Treatment during Surgery – A Large Animal Organ Culture Model. The Orthopaedic 
Research Society Annual meeting New Orleans LA, 2014. Type of Review: Peer Review, Percent 
Authorship: 10%, Role: Co-author. 

24. Purmessur, D.; Cornejo, M.C.; Cho, S.K.; Roughley, P.J.; Goodsell, N.; Iatridis, J.C. Chondroitin 
sulfate secreted from intervertebral disc derived notochordal cells inhibits neurite outgrowth from 
human SH-SY5Y neuroblastoma cells and rat Dorsal Root Ganglion Cells. The Philadelphia Spine 
Research Symposium, 2013. Type of Review: Peer Review, Percent Authorship: 50%, Role: First 
author. 

25. Walter, B.A.; Purmessur D, Hecht AC, Qureshi S, Cho SK,  Iatridis JC. Comparison of anti-
inflammatory treatments on degenerated human nucleus pulposus cells. The Orthopaedic Research 
Society Annual meeting San Antonio TX, 2013. Type of Review: Peer Review, Percent Authorship: 
20%, Role: Co-author. 

26. Purmessur, D.; Cornejo, M.C.; Cho, S.K.; Goodsell, N.; Stock, I.; Iatridis, J.C. Intervertebral Disc 
derived Notochordal Cell Conditioned Media inhibits Neurite Outgrowth from SH-SY5Y cells and 
Dorsal Root Ganglion Cells whilst maintaining Neuronal Cell Viability. The Orthopaedic Research 
Society Annual meeting San Antonio TX, 2013. Type of Review: Peer Review, Percent Authorship: 
50%, Role:  First author. 

27. Guterl, C.C.; Dave, K.; Stock, I.; Purmessur, D.; Hecht, A.C.; Nicoll, S.; Iatridis, J.C. Collagen and 
Fibronectin Improve Cytocompatibility of a Fibrin-Genipin Annulus Fibrosus Sealant While 
Maintaining its Functional Properties. The Orthopaedic Research Society Annual meeting San 
Antonio TX, 2013. Type of Review: Peer Review, Percent Authorship: 10%, Role:  Co-author. 

28. Purmessur, D.; Cornejo, M.C.; Cho, S.K.; Stock, I.R.; Iatridis, J.C. Notochordal cell conditioned 
medium inhibits neurite outgrowth and maintains neural cell viability. World Forum for Spine 
Research, Helsinki Finland June 2012. Type of Review: Peer Review, Percent Authorship: 50%, 
Role:  First author. 

29. Purmessur, D.; Guterl, C.C.; Cornejo, M.C.; Cho, S.K.; Iatridis, J.C. Hydrostatic pressure enhances 
notochordal cell phenotype and metabolic activity with increased proteoglycan accumulation. The 
Orthopaedic Research Society Annual meeting San Francisco CA, 2012. Type of Review: Peer 
Review, Percent Authorship: 50%, Role:  First author. 

30. Purmessur, D.; Guzman, J.; Cho, S.K.; Iatridis, J.C. Notochordal-rich tissue inhibits neurite extension 
and maintains neural cell viability.  The Orthopaedic Research Society Annual meeting San Francisco 
CA, 2012. Type of Review: Peer Review, Percent Authorship: 50%, Role:  First author. 

31. Richardson, R.M.; Purmessur, D.; Probyn, B.; Hoyland, J.A. Investigating the roles of Neurotrophins 
on NP cells and NP cell-neural cell interactions. Philadelphia Spine Research Symposium, 2011. 
Type of Review: Peer Review, Percent Authorship: 25%, Role:  Co-author. 

32. Abbott, R.D.; Purmessur, D.; Monsey, R.; Iatridis, J.C. Regenerative Potential of TGFβ3+Dex and 
Notochordal Cell Conditioned Media on Degenerated Human Intervertebral Disc Cells. Philadelphia 
Spine Research Symposium, 2011. Type of Review: Peer Review, Percent Authorship: 20%, Role:  
Co-author. 

33. Purmessur, D.; Guterl, C.C.; Cornejo, M.C.; Iatridis, J.C. Hydrostatic pressure enhances notochordal 
cell phenotype and metabolic activity. Philadelphia Spine Research Symposium, 2011. Type of 
Review: Peer Review, Percent Authorship: 50%, Role:  First author. 
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34. Purmessur, D.; Walter, B.A.; Roughley, P.J.; Iatridis, J.C. TNFα treatment in large intervertebral disc 
organ culture model induces unrecoverable degenerative changes. The Orthopaedic Research 
Society Annual meeting Long Beach CA, 2011. Type of Review: Peer Review, Percent Authorship: 
40%, Role:  Co-First author. 

35. Purmessur, D.; Godburn, K.; Abbott, R.D.; Schek, R.M.; Iatridis, J.C. Notochordal cell rich nucleus 
pulposus tissue increases proteoglycan accumulation and promotes a healthy nucleus pulposus 
phenotype in human MSCs. The Orthopaedic Research Society Annual meeting Long Beach CA, 
2011. Type of Review: Peer Review, Percent Authorship: 50%, Role:  First author. 

36. Abbott, R.D.; Howe, A.K.; Purmessur, D.; Monsey, R.D.; Iatridis, J.C. Adaptive Reorientation of 
Human Annulus Fibrosus Cells in Response to Stretch. World forum for Spine Research Montreal 
Canada 2010. Type of Review: Peer Review, Percent Authorship: 10%, Role:  Co-author. 

37. Abbott, RD.; Purmessur, D.; Holenstein, F.O., Godburn, K.E.; Iatridis, J.C. Regenerative Potential of 
Chondrogenic and Notochordal Cell Conditioned Media on Degenerated Human Disc Cells. World 
forum for Spine Research Montreal Canada 2010. Type of Review: Peer Review, Percent Authorship: 
20%, Role:  Co-author. 

38. Purmessur, D.; Walter, B.A.; Roughley, P.J.; Iatridis, J.C. TNFα treatment in large IVD organ culture 
as an ex vivo model of disc degeneration. World forum for Spine Research Montreal Canada 2010. 
Type of Review: Peer Review, Percent Authorship: 40%, Role:  Co-first author. 

39. Purmessur, D.; Godburn, K.; Abbott, R.D.; Schek, R.M.; Iatridis, J.C. Effects of notochordal cell 
conditioned media and TGFβ3 on mesenchymal stem cell differentiation towards a nucleus pulposus 
phenotype. World forum for Spine Research Montreal Canada 2010. Type of Review: Peer Review, 
Percent Authorship: 50%, Role:  First author. 

40. Purmessur, D.; Godburn, K.E.; Abbott, R.D.; Spees, J.; Iatridis, J.C. Differential effects of 
notochordal cell conditioned media derived from tissue on mesenchymal stem cell differentiation. The 
Orthopaedic Research Society Annual meeting New Orleans, 2010. Type of Review: Peer Review, 
Percent Authorship: 50%, Role:  First author. 

41. Purmessur, D.; Godburn, K.E.; Walter, B.A.; Abbott, R.D.; Iatridis, J.C. Dose-dependent effects of 
TGFβ3 injection in large animal organ culture. The Orthopaedic Research Society Annual meeting 
New Orleans, 2010. Type of Review: Peer Review, Percent Authorship: 50%, Role:  First author. 

42. Purmessur, D.; Freemont, A.J.; Hoyland, J.A. Human neural/IVD cell interactions: A co-culture study. 
World Forum for spine Research Kyoto Japan 2008. Type of Review: Peer Review, Percent 
Authorship: 50%, Role:  First author 

43. Purmessur D.; Freemont, A.J.; Hoyland, J.A. Neurotrophin expression in the normal and degenerate 
IVD. World Forum for spine Research Kyoto Japan 2008. Type of Review: Peer Review, Percent 
Authorship: 50%, Role:  First author 

44. Purmessur, D.; Hoyland, J.A.; Freemont, A.J. (2006). Disc cell/neural cell interactions in the 
intervertebral disc (IVD) and their role in degeneration of the IVD, Journal of Pathology 210, 25-25. 
Publication status: Published. Role: First author 

45. Parker, S.M.; Purmessur, D.; Millward-Sadler, S.J.; LeMaitre, C.L. et al. (2006). The identification of 
large conductance potassium (MaxiK) channels in human intervertebral disc (IVD) cells, Journal of 
Pathology 210, 24-24. Publication status: Published. Role: Co-author 

 
 
MENTORSHIP 
 

Dr. Purmessur Walter Table of OSU Trainees 
 

Student/Degree  Training 
Level/Period 

Prior Degree, 
Institution, Date 

Research 
Project Title 

Current Position or 
Source of Support  

Completed (BS, MS and PhD) 

Taylor Yeater, 
BS 

Biomedical 
Engineering Honors 

thesis student 
2016-2017 

BS, The Ohio 
State University, 

Biomedical 
Engineering 

The role of the 
cartilage 

endplate in 
discogenic back 

pain 

PhD student in 
Biomedical 

Engineering The 
University of Florida 
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Student/Degree  Training 
Level/Period 

Prior Degree, 
Institution, Date 

Research 
Project Title 

Current Position or 
Source of Support  

Brian King, BS 

Biomedical 
Engineering Honors 

thesis student 
2017-2018 

BS, The Ohio 
State University, 

Biomedical 
Engineering 

Neurovascular 
interactions in 

the 
pathogenesis of 
discogenic back 

pain 

Software engineer at 
EPIC, Madison 

Wisconsin 

Connor Gantt, 
BS 

Biomedical 
Engineering Honors 

thesis student 
2021-2022 

BS, The Ohio 
State University, 

Biomedical 
Engineering 

Reprogramming 
strategies 

targeting the 
Annulus 

Fibrosus in 
discogenic back 

pain 

MD student at Wright 
State University 

Matthew Wiet, 
BS MS 

MS in Biomedical 
Engineering  

Research Thesis 
2015-2017 

BS, UCLA, 
Molecular Biology  

The role of 
Mast cells in the 
pathogenesis of 
discogenic back 

pain 

MD student at the 
Ohio State University 

Medical School 

Kelly 
Thompson, MS 

DVM 

MS student in the 
combined DVM-MS 

program in 
Veterinary Medicine 

2016-2019 

BS, Mercyhurst 
University, 

Biology, 2016 

Neuromuscular-
immune cell 

interactions in 
low back pain in 

dogs 

Completing DVM at 
The Ohio State 

University 

Katherine 
Lakstins, BS, 

PhD 

PhD in Biomedical 
Engineering 
2016-2020 

BS, Rose 
Hulman Institute 
of Technology 

Biomedical 
Engineering, 

2016 

The role of the 
cartilage 

endplate in low 
back pain 

Medical Science 
liaison for Bioventus 

Shirley Nina 
Tang, BS, PhD 

PhD student in 
Biomedical 
Engineering 
2018-2023 

BS, The Ohio 
State University, 

Biomedical 
engineering, 

2017 

Cellular 
reprogramming 
of degenerate 

disc cells for the 
treatment of 
chronic low 
back pain  

Postdoctoral research 
at Wash U (Guilak lab) 

Current (PhD) 

Mary Heimann, 
BS 

PhD student (pre-
candidacy) in 
Biomedical 
Engineering  
2022-present 

BS, Ohio State 
University  
Biomedical 

Engineering, 
2021 

Cellular 
reprogramming 

of DRG 
neurons for the 

treatment of 
chronic low 
back pain 

1st year MS 
Biomedical 

Engineering student 

Kyle Kuchynsky, 
BS 

PhD student (post-
candidacy) in 
Biomedical 
Engineering  
2019-present 

BS, Ohio State 
University  
Biomedical 

Engineering, 
2019 

Novel models to 
assess whole 
joint cross-talk 

in low back pain 

3rd year PhD 
Biomedical 

Engineering student 
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CANDIDACY/DISSERTATION COMMITTEE MEMBER 

Student/Graduate Program Advisor Graduation 
PhD and MS Committee   

Kyle Bodnyk, PhD 
Department of Biomedical 

Engineering 

Dr. Richard Hart (BME) May 2018 

Riley Splittstoesser, PhD 
Department of Industrial 

Systems Engineering (ISE) 

Dr. William Marras (ISE) May 2017 

Stasia Sullivan, DVM MS 
Veterinary Clinical Sciences 

Dr. Sushmitha Durgam (CVM) May 2019 

Jesse Keckler, BS MS 
Department of Biomedical 

Engineering 

Dr. Benjamin Walter (BME) May 2019 

Charles Bowlby, DVM MS 
Veterinary Clinical Sciences 

Dr. Sushmitha Durgam (CVM) May 2022 

Ana Salazar-Puerta, 
Department of Biomedical 
Engineering, Candidacy 

Dr. Natalia Higuita-Castro (BME) December 2022 

Megan Co, PhD Department 
of Biomedical Engineering, 

Candidacy 

Dr. Benjamin Walter (BME) TBD 

 
BME STUDENT/STAFF RESEARCH CONFERENCE PRESENTATIONS  

Student Program, Term Outcome 
Katherine 
Lakstins, BS 
(PhD Student) 

Department of Biomedical 
Engineering 
ORS Spine section poster award 
finalist 2019 

Podium presentation at the 2018 European Cells 
and Materials meeting in Davos Switzerland 
Poster presentations at the 2018 and 2019 
Orthopaedic Research Society Annual meetings in 
New Orleans LA and Austin TX 
Poster presentation at the 2017 international PSRS 
meeting in PA 

Nina Shirley 
Tang, BS (PhD 
Student) 

Department of Biomedical 
Engineering 
CCTS Staff podium presentation 
award 

Podium presentation at the 2022 ECM Disc and 
Cartilage meeting, Davos Switzerland (*AO Spine 
award winner) 
Podium presentation at the 2021 ORS annual 
meeting (*Spine Section best podium award) 
Podium presentation at the 2019 ORS PSRS 
meeting 
Poster presentations at the 2019 Orthopaedic 
Research Society Annual meetings in Austin TX 
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Podium presentation at the Center for Clinical and 
Translation Science (CCTS) OSU 2018 (1st place 
poster award), NYU ORS Ambassador symposium 
(1st place podium award) and PSRS 5th 
International Spine Research symposium  

Matthew Wiet, 
BS MS (MS 
Student) 

Department of Biomedical 
Engineering 
ORS Spine section poster award 
finalist 2017 

Poster presentation at the 2017 Orthopaedic 
Research Society Annual meeting in San Diego CA 

Pavel Sul, BS 
(Staff) 

Department of Biomedical 
Engineering 
 

Podium presentation at the 2018 World Congress 
for Biomechanics in Dublin Ireland 
 

 
Advisor to Student Groups and Organizations 
• DHLRI Research day Abstract reviewer and Judge  
• Louis Stokes Alliances for Minority participation (LSAMP program) (2015-2016; 2017-2018) 
• Faculty Advisor for Women in Engineering Graduate Council (now known as GradSWE) 
(2017-present) 
 
 
 
Student awards 
 
2021-2022 Presidential Fellowship Award for graduate research, The Ohio State University 
Awardee: Shirley Nina Tang 
Adviser: Prof. Devina Purmessur 
 
2021 Graduate Associate Performance Award (GAPA), College of Engineering, The Ohio State University.  
Awardee: Shirley Nina Tang 
Adviser: Prof. Devina Purmessur 
 
2021 Graduate Research Associate Award (GRA), Department of Biomedical Engineering, The Ohio State 
University.  
Awardee: Shirley Nina Tang 
Adviser: Prof. Devina Purmessur 
 
2021 ORS Spine section best podium award at the ORS 2021 Annual meeting, Long Beach, CA: 1st Place 
Nina Tang “Non-viral reprogramming of degenerate nucleus pulposus cells with FOXF loaded engineered 
extracellular vesicles in an in-vivo mouse model of discogenic back pain” Adviser: Prof. Devina Purmessur 
 
Hayes 2019 Graduate Forum: Third place: Nina Shirley Tang, "Non-Viral Reprogramming of Degenerate 
Intervertebral Disc Cells Induces Trans-differentiation to a Healthy Phenotype with Enhanced Extracellular 
Matrix Accumulation,” Adviser: Prof. Devina Purmessur  
 
6th Annual CCTS Scientific Meeting: Teaming up on Science for a Healthier Ohio, CCTS Annual 
Conference 2019: 1st Place: Nina Shirley Tang, "Non-Viral Reprogramming of Degenerate Intervertebral Disc 
Cells Induces Trans-differentiation to a Healthy Phenotype with Enhanced Extracellular Matrix Accumulation,” 
Adviser: Prof. Devina Purmessur  
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NYU Center for Skeletal and Craniofacial Biology (CSCB) 2019 ORS Ambasssador Symposium. 1st Place. 
Shirley Nina Tang, ”Nonviral transfection of human intervertebral disc cells with transcription factors induces 
reprogramming to a healthy anti-catabolic/inflammatory phenotype with enhanced extracellular matrix 
accumulation” Adviser: Prof. Devina Purmessur 
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