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Pharmaceuticals: production and testing

U.S. Department of Health and Human Services

11-TTAG-016 - Development of Radioprotective Agents with Increased

Bioavailability

Area: Research & Development scientists: synthetic & analytical chemistry and

pharmacokinetics.

We will be developing a radioprotectant / radiomitigator which
selectively protects normal cells without protecting cancer cells. This
drug will increase the therapeutic ratio of radiation treatment of
cancer. The drug will accomplish this by raising the value of the
minimum toxic radiation concentration (that is, the level of radiation
that produces toxicity in normal cells). The ability of safely
employing higher levels of therapeutic radiation should increase the
efficacy of radiotherapy. As a side benefit, this radioprotectant /
radiomitigator could be used to increase survival in cases of
radiological accidents or terrorism.

NIH NCI # 291

Gamma and delta tocotrienol have shown promise as good
radioprotectants / radiomitigators; however, these compounds have
poor oral bioavailability. We have conducted in silico studies which
identify a chemically related compound likely to have improved
transit out of the liver and into systemic circulation after oral
administration, thus increasing its oral bioavailability. At present we
have a provisional patent status for this compound. A radioprotectant
/ radiomitigator with increased oral bioavailability would not need to
be administered by subcutaneous injection, a limitation of the use of
existing compounds. An oral radioprotectant / radiomitigator could be
more easily self-administered and stockpiled for use in an emergency
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situation.

Steps in the process of demonstrating technical feasibility include

o Determination of the process for synthesizing the compound in
the highest yield and purity.

o Determination of the sparing of cultured normal cells from
damage after irradiation.

o Determination of lack of protection of cancer cells after
irradiation, as compared to the case of controls with no
radiomitigator present.

o Oral bioavailability studies in rodent (rat/mouse) to prove
good oral absorption. The blood levels obtained in these
studies will also allow the characterization of the
pharmacokinetic disposition (distribution and elimination) of
this compound in the species studied.

o Design of selective radioprotection studies in the irradiated
mouse, for implementation in Phase 1.

We intend to perform advanced pre-clinical work in a phase Il study
that will produce data for submission to the FDA for Investigative
New Drug (IND) status. After this status is achieved and IRB
permission has been granted, we plan to embark on early phase human
trials, in consultation with the FDA. The ultimate objective of the
human trials is obtaining a New Drug Application (NDA) from the
FDA.

At present, we will be partnering with scientists with access to a
small animal irradiator at the Veterans” Administration Hospital in
Little Rock. We will be collaborating with a scientist at the
University of Arkansas at Fayetteville for assistance in the chemical
synthesis phase. We will be working with the Technology Transfer
Incubator at UAMS for advancing the application of this research.

We have not yet identified any partners in the pharmaceutical industry
for further development of this compound.
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