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Mission Statement 
 
The mission of the Frank Reidy Research Center for Bioelectrics (FRRCBE) is to generate 
scientific knowledge and increased understanding of the interaction of electromagnetic fields and 
ionized gases with biological systems, and to use this knowledge to optimize and develop 
applications in biotechnology, medical diagnostics and therapeutics, food and other industrial 
processing and sterilization, and environmental remediation. Within this framework the Center 
conducts leading-edge interdisciplinary and multi-institutional research, recruits world-class 
faculty, early-career scientists and exceptional graduate students, supports local, regional, 
national and, international research and development and educational programs, and seeks to 
share these opportunities with Old Dominion University students and faculty. The FRRCBE 
engages with entrepreneurial individuals, organizations, and companies to promote 
commercialization of Bioelectrics-based technologies, and seeks to increase external funding and 
institutional visibility. 
 
 

Vision Statement 
 
The Center will foster an environment that facilitates interdisciplinary interactions and 
collaborations among researchers (biomedical and physical scientists and engineers) pursuing 
questions along multiple axes — from fundamental mechanisms and theoretical foundations to 
critical applications and new products. The stimulating effects of this professional diversity will 
lead to stronger world-class research and a continuing leadership role for the Center in the 
international community of Bioelectrics. Because Bioelectrics crosses several disciplinary 
boundaries, FRRCBE researchers will promote collaborations, within the Center and the 
University, and with other institutions in the U.S. and internationally. The stream of scientists 
and engineers visiting the Center, the extensive participation of FRRCBE staff in scientific 
conferences and collaborations in the U.S. and all over the world, and the number of high-impact 
papers published with authors from the Center and other institutions will  attest the FRRCBE 
perspective and  the commitment of FRRCBE faculty and students to implement that 
perspective. 
 
 

Current Position 
 
The Center supports ODU’s Strategic Plan (2014-2019) with a history of externally funded 
interdisciplinary research with local, national and international collaborations. The FRRCBE helps to 
implement the Strategic Plan of the ODU Office of Research with respect to research and 
scholarship. Faculty members at the Center have academic appointments in the Colleges of 
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Engineering and Health Sciences, and adjunct appointments at EVMS, carrying out activities that 
cross traditional disciplinary boundaries. To enhance ODU’s research facilities, we host a fee-based 
core lab with cutting-edge instrumentation and a knowledgeable support staff available to any 
researcher at ODU.  
 
CBE priorities intersect with those of two of the premier U.S. funding agencies for biomedical 
science and engineering: the National Science Foundation (NSF) and the National Institutes of 
Health (NIH). NSF supports “fundamental, interdisciplinary, high-risk, and potentially 
transformative research in science and engineering, and the education of the next generation of the 
STEM (sciences, technology, engineering, mathematics) workforce to continue this transformation”. 
FRRCBE research fits squarely within the NSF focus. Training of undergraduate and graduate 
students and postdoctoral fellows at the Center supports NSF’s and ODU’s missions in STEM 
education. Much of the research at FRRCBE directly addresses the NIH mission “to seek 
fundamental knowledge about the nature and behavior of living systems and to apply that knowledge 
to enhance health, lengthen life, and reduce illness and disability”. Due to the tight linkage of biology 
and engineering in the Center, many of the projects directly focus on one or more of the five goals of 
the National Institute of Biomedical Imaging and Bioengineering, although Center funding comes 
also from other NIH Institutes. 
     
The Center, which today is the largest concentration of bioelectrical scientists and engineers in 
the world, carries out research on topics ranging from bacterial decontamination of food to 
picosecond pulsed power systems to novel cancer therapies. The FRRCBE is highly regarded in 
the international community of researchers whose focus is on understanding how electric fields 
interact with biological systems and on using that understanding to improve existing applications 
and to develop new ones. Founded by Karl Schoenbach, one of the pioneers of Bioelectrics, with 
the help of Hampton Roads entrepreneur Frank Reidy, the Center has taken advantage of 
expertise both at Old Dominion University and at Eastern Virginia Medical School, and of the 
extensive collaborative network in which FRRCBE staff operate, to become a leader in 
bioelectrical and pulsed power science and technology. Since its beginning in 2002 as a research 
initiative within the Frank Batten College of Engineering and Technology at Old Dominion 
University, in partnership with Eastern Virginia Medical School, the Center has flourished and 
expanded into its present structure as a University Research Center and location in the 
Innovation Research Park at Old Dominion University. 
 
The open research environment and the modern physical plant and facilities make the Center an 
attractive pole for researchers in the field, both as a home base and as a stimulating destination 
for short-term visits. The turnover rate for Center faculty is very low, and guest investigators 
from U.S. and international institutions can often be found in the labs, working alongside Center 
scientists and engineers. 
 
Education and training are important at the Center. More than 40 undergraduate and graduate 
students have participated in ongoing undergraduate, masters, and doctoral research programs. 
The Center sponsors a week-long Bioelectrics workshop in the summer (currently every two 
years) attended by students and young researchers from all over the world. A weekly seminar 
series at the Center hosts local, national, and international speakers reporting their cutting edge 
research and sparking research collaborations. 
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The Center is the lead organization in the International Bioelectrics Consortium, an association 
of 18 research centers from the US, Europe, and Asia. This Consortium meets quarterly via 
teleconference. Each year, one of the research centers hosts a Consortium symposium which as 
many as 200 researchers attend to exchange scientific observations. Consortium members 
contributed organizationally and scientifically to the 1st World Congress on Electroporation and 
Pulsed Electric Fields in Biology, Medicine, and Food and Environmental Technologies held in 
Portorož, Slovenia in 2015. The Center will play a major role in the organization, as the host of 
the 2nd World Congress, which will be held in 2017 in Norfolk. 
 
Current faculty research awards total more than $6.5 million. Center faculty have received 
significant support from the National Institutes of Health, National Science Foundation, Air 
Force Office of Scientific Research, Defense Advanced Research Project Agency, US Army 
Medical Research and Material Command, the State of Virginia, and Old Dominion University, 
and from companies interested in commercializing Bioelectrics technologies. In the last year, 
Center faculty published 35 papers in peer-reviewed journals. Much of this research comes from 
collaborations between investigators at the Center and local (Eastern Virginia Medical School, 
LifeNet Health), national (Georgia Regents University, Massachusetts Institute of Technology, 
University of South Florida, University of California (Merced, San Francisco, Santa Barbara)), 
and international (University of Southampton, UK, Institute of Oncology Ljubljana, Slovenia, 
University of Rome “La Sapienza”, University of Buenos Aires, University of Limoges, Institut 
Gustave-Roussy, Paris, and many others) teams. 
 
Research by Center faculty has produced more than 50 issued US patents in diverse areas at the 
intersection of pulsed electric fields and biology such as cancer detection, cancer, cardiovascular, 
and neurological therapies, and the use of pulsed-electric-field-based technologies for 
environmental remediation.  
 
Although women are still underrepresented in science and engineering, 26% of Center faculty 
are female scientists or engineers, and over half of the undergraduate and graduate students and 
postdoctoral fellows are women. 
 
Translational research is a priority at the Center. Patents held by Center faculty include 
melanoma and liver cancer therapy, tumor ablation with nanosecond pulsed electric fields, 
wound healing with activated platelet gel and gene therapy, gene electrotransfer for malignant 
melanoma therapy, cardiovascular induction of angiogenesis in damaged heart tissue, 
neurological pain control for people with amputated limbs, imaging of malignancies with pulsed 
electric fields, decontamination to destroy bacteria in wounds, food, air and water, and NOx 
remediation for locomotive, truck and vehicle emissions. 
 
 

Goals, Objectives, Action Items 
 
 The goals of the Frank Reidy Research Center for Bioelectrics for 2016-2019 are in alignment 
with ODU’s Strategic Plan. 
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ODU Goal 1-Objective 1: Increase Old Dominion University’s national and international 
reputation for research excellence (ODU Strategic Plan 2014-2019; p.34) 

ODU Goal 1-Objective 2: Identify and reward academic program excellence (ODU Strategic 
Plan 2014-2019; p.36) 

ODU Goal 1-Objective 7: Recruit and retain a diverse, creative faculty (ODU Strategic Plan 
2014-2019; p.39) 

 
FRRCBE Action Items: 

 
1. Facilitate the search for a new director for the Center. This individual will be a leader in the 
international Bioelectrics community with a broadly supported, cutting-edge research program 
focusing on biological mechanisms, effects, or applications of pulsed electric field exposures, 
and will have a solid publication record in top-ranking journals and relevant administrative 
experience. 
 
2. Enhance research excellence. Emphasize publications in mainstream, high-impact factor 
journals to elevate the reputation and profile of the Center. Highlight grant applications. 
Contribute to ODU Research grant goals by increasing total extramural grant funding to the 
Center by 25% in 2021. Continue working with ODU High-Performance Computing group to 
expand and extend computational biology and engineering resources. 
 
3. Facilitate cross-disciplinary interactions within the Center and within the University by 
seeking co-sponsorship for seed grants for collaborative research involving FRRCBE faculty. 
Embrace the new ODU Research Strategic Plan goals by identifying regional research 
opportunities relevant to the FRRCBE mission with national and international relevance, and 
nucleating Center-led proposals to build critical mass for competitive research teams in these 
areas. 
 
4. Continue development of pulsed power technology in the nanosecond and subnanosecond 
range as well as the microsecond, millisecond and second range for biological/medical 
applications from wound healing to tumor treatment to neuromuscular effects to delivery of 
pharmacological agents and genetic material, including the design and modeling of pulse 
delivery systems ranging from needle electrodes over coaxial plane electrodes to antennas. 
 
5. Investigate the integration of nanotechnology into Bioelectrics to align with strategic 
opportunities for interdisciplinary innovation in a broad array of government and industry-
sponsored initiatives, including innovative approaches to human disease diagnostics and 
therapies (http://www.nano.gov/partners);  (http://nano.cancer.gov/).  
 
 
ODU Goal 1-Objective 5. Raise the visibility of graduate education (ODU Strategic Plan 2014-

2019; p.38) 
ODU Goal 1-Objective 3: Innovate in academic programming and instruction (ODU Strategic 

Plan 2014-2019; p.36) 
 

FRRCBE Action Items: 
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6. Educate the next generation. Pursue opportunities for masters and doctoral Bioelectrics-related 
training. Increase interactions with ODU life sciences and engineering programs, and with 
relevant programs at Eastern Virginia Medical School (EVMS). Implementation could include, 
for example, a Bioelectrics specialization or distinct program for engineering students (EE and 
BME), health sciences students, biology students and medical students from EVMS 
(M.D/Ph.D.). Make the Center open and accessible to students from all ODU programs, 
especially from life sciences and engineering. Emphasize and support the creation of 
interdisciplinary programs that utilize the expertise of FRRCBE faculty. Publicize the Center 
Bioelectrics workshop and the many scientific meetings in which Center researchers participate. 
Support the Center’s goal to better integrate our strong externally funded research into ODU’s 
academic programs. 
 
 

ODU Goal 4: Engage with the greater community (ODU Strategic Plan 2014-2019; p.49) 
 

FRRCBE Action Items: 
 
7. Increase and enhance connections to clinical, technological, and industrial practitioners. Seek 
information exchanges, identify consulting, training, intern, or other possible relationships. 
Organize workshops on Bioelectrics applications for clinicians and technologists. 
 
8. Strengthen existing local, national, and international alliances and collaborations. Collaborate 
and form alliances with other institutions locally, regionally, nationally, and internationally. 
Deepen these relationships with formal arrangements for speaker exchanges, short-term 
laboratory visits, sabbaticals, regional multi-speaker conferences, and similar activities. 
 
 

ODU Goal 5: Promote an entrepreneurial culture (ODU Strategic Plan 2014-2019; p.54) 
 

FRRCBE Action Items: 
 
9. Promote translational research and entrepreneurial activities by actively pursuing SBIR grant 
opportunities. Promote and facilitate appropriate patent protection of inventions and IP and 
develop an income stream to the FRRCBE from licensing IP. Explore the feasibility of 
sponsoring incubator lab and office space at the Center. Identify potential alliances with local 
corporations and businesses for the support of Center research and for the marketing of 
technology developed at the Center. Pursue interactions with the Strome College of Business to 
increase patenting, licensing, and increased entrepreneurial opportunities by our faculty. 
 
 

ODU Goal 1-Objective 7: Recruit and retain a diverse, creative faculty (ODU Strategic Plan 
2014-2019; p.39) 

 
FRRCBE Action Items: 

 
10. Prepare to hire outstanding researchers for new faculty positions as resources become 
available. Maintain a balance of life and medical scientists and engineers. Coordinate these 
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faculty hires with the regional research opportunities identified in 6. 
 

 
ODU Goal 3: Objective 2: Develop a comprehensive talent management initiative 

 
FRRCBE Action Items: 

 
11. Develop and broaden internal leadership. Establish the positions of Associate Director-
Biology, Associate Director-Engineering and Associate Director-Education and the positions of 
Program Chiefs in Cancer Therapeutics, Cardiopulmonary Disease, Plasma Bioengineering, Cell 
& Tissue Electromodulation and Pulse Power Engineering, 
 
12. Strengthen administrative infrastructure (technical facilities, organizational support). 
Enhance web presence. Publicize Center outreach activities, publications, awards and contracts, 
and other events and items of notice in University and local media. 
 
13. Assist the Center leadership in the implementation of the various aspects of this plan by 
appointing a Scientific Advisory Board and a Community Advisory Board. 
 
 
 
Strategic Plan Committee 
 
Anca D. Dobrian, Ph.D., Associate Professor, Department of Physiological Sciences, Eastern 
Virginia Medical School. 
Loree Heller, Ph.D., Associate Professor, Frank Reidy Research Center for Bioelectrics, ODU 
Piotr Kraj, Ph.D., Associate Professor, Department of Biological Sciences, College of Science, 
ODU 
Dean J. Krusienski, Ph.D., Associate Professor, Biomedical Engineering Institute, Frank Batten 

College of Engineering and Technology, ODU 
Andrei Pakhomov, Ph.D., Professor, Frank Reidy Research Center for Bioelectrics, ODU 
Harold C. Riethman, Ph.D., Professor, School of Medical Diagnostic and Translational Sciences, 

College of Health Sciences, ODU 
P. Thomas Vernier, Ph.D., Professor, Frank Reidy Research Center for Bioelectrics, ODU – 
Committee Chair 
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