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A New Chapter in Nanosecond Technology

Biologists,physicists and engineers work together to develop diagnostic techniques and bio-
electric applications for medical therapies. The ODU laboratory is recognized as the world lead-
er in the area of bioelectric research. The center has demonstrated that high power but low en-
ergy electric pulses applied to biological cells can modify cellular functions.

Utilizing specific electric pulses allow for the efficient delivery of molecules such as che-
motherapy drugs or DNA to biological cells both in vitro and in vivo. Another set of pulsing con-
ditions can induce apoptosis or cell death. Examples of medical breakthroughs from this re-
search include killing cancer cells and eliminating tumors, enhanced drug or gene delivery, and
accelerated wound healing. Plasma (ionized gas) , either by itself or in combination with
nanosecond electric pulses, disinfects exposed areas of wounds. The use of antennas utilizing
picosecond pulsed electric fields can reach internal organs. The technology have been applied
in the following fields:

1. Tumor ablation with nanosecond pulsed electric fields with the successful elimination of
melanoma and liver cancer in lab mice.

2.Wound healing with activated platelet gel and gene therapy.

3.Cardiovascular induction of angiogenesis in damaged heart tissue.

4.Neurological pain control for people with amputated limbs.

5.Evaluation of cell and protein functions with pulsed electric fields.

6.Imaging of malignancies with pulsed electric fields.

7.Decontamination to destroy bacteria in wounds, food, air and water.

8.NO, remediation of locomotive, truck and vehicle emissions.

In the area of cancer therapy the center has eliminated cancer tumors utilizing pulsed elec-
tric fields. This approach has been tested in both skin and liver pre—clinical cancer models.
Complete regression of treated lesions can be obtained. Longer pulses such as micro or milli-
second pulse electric fields can be utilized to deliver plasmid DNA to solid tumors. This ap-
proach has been utilized to deliver genes encoding cytokines to stimulate an anti—-tumor im-
mune response. Clinical evidence suggests there it is a therapy of medical significance. |

Frank Reidy
Director of Frank Reidy Research Center for Bioelectrics
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