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Recent advances in our understanding of the genome and 0B00% and in 1997 was estimated at $500 million. It is also es-
cellular and subcellular biology at the molecular level have timated that for every 5,000 compounds screened, only one is
generated a different view of health and disease, as well as successfully approved and introduced into the market. With
new approaches to therapy. These advances have created néwg level of risk, commercial pharmaceutical companies must
demands on imaging as a tool for diagnosis and monitoring. carefully evaluate the market potential, realizing that only
Whereas diagnostic imaging was formerly used primarily to candidates with broad application in both market share and
illuminate anatomy or structure at the organ and tissue levelsales volume are likely to represent a rational business deci-
it is currently being asked to provide information about activ-sion. The need for effective therapies in limited markets is ap-
ity at the cellular and molecular levels. In addition, diagnos- preciated, however, and was the social force that prompted
tic imaging is now being asked to characterize molecular tarthe Orphan Drug Act of 1983 (ODA). The ODA was intended
gets and processes with not only spatial but also quantitativeéo promote the development of drugs for diseases affecting
accuracy. fewer than 200,000 people or for which a developer would
Within the field of oncology, new insights into the genetic have no reasonable expectation of cost recovery in a larger
and molecular biological basis of cancer have led to a revolupopulation. The ODA has been considered effective, and
tion in drug discovery and therapeutic approaches. The con-among the designated compounds are a number directed at
cept of “rational drug discovery” is displacing the former ap- acquired immunodeficiency syndrome and cancer. It is esti-
proach of empirical observation. For example, previously themated that almost 50% of drugs designated as orphan apply
end point for screening potential cancer drugs was usually populations of fewer than 25,000.
antiproliferative activity. Today, however, the focus is the Many therapies designed to interact with specific molecu-
drug’s effect on its molecular target. These molecular effectslar targets are likely to have limited market potential and at-
can be determined with in vitro testing and with tissue assayfributes similar to those of other drugs that have received
in animal models, but noninvasive in vivo tests are needed ODA designation. Imaging probes to elucidate and interro-
for use in humans. Imaging has the potential to fill this need.gate these targets may be even more vulnerable than their
Although substantial improvements in imaging technol- therapeutic counterparts. However, the development of clini-
ogy are constantly being made and new imaging devices arecal imaging probes that will enable a better understanding of
on the horizon, imaging’s greatest opportunity to play a piv- cancer in vivo at the molecular level represents an extraordi-
otal role in the postgenomic era may be through the developnary opportunity. The greatest challenge to realizing this op-
ment and implementation of highly specific molecular imag- portunity, however, is the seemingly endless number of tar-
ing probes. However, this ability to elucidate an array of tar- gets and possible probes. In recognition of this challenge, the
gets and generate specific therapies and probes creates a National Cancer Institute (NCI) has recently introduced new
practical dilemma. In the past 20 years, the cost of drug de- programs to facilitate imaging drug development similar to
velopment and clinical introduction has increased by over programs previously implemented for therapeutic drugs.
From a practical standpoint, the challenge for imaging
drug development can be divided into three elements: scien-
tific feasibility, alignment, and rapid evaluation. Two associ-
ated programs are being implemented to address these ele-
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(BIP) (http://cancer.gov/bip/dcide.hinis a competitive pro-  etry, pharmacokinetics, imaging feasibility, and IND-directed
gram to expedite and facilitate the development of promisingtoxicology. ) The program will provide assistance with
imaging agents. It is intended to supply or enable missing regulatory affairs, so that requirements of the Food and Drug
steps in the preclinical development process so that promis- Administration may be satisfied by any investigator who
ing discoveries can be translated to the research and clinicalseeks IND statusc) The program will provide access to
environments. The DCIDE program will focus on promising probes for approved preclinical protocols (including animal
imaging agents that are not otherwise likely to receive an admodels).
equate and timely evaluation. DCIDE will facilitate develop- Opportunities for further clinical development, including
ment of and/or provide probes for preclinical in vivo imaging Phase 1 and 2 clinical trials, are likely to be available for im-
and clinical research, but it will not fund clinical research aging agents that have completed preclinical evaluation and
studies. IND filing through the DCIDE program. In fact, a new pro-

The DCIDE program is intended to address all three ele- gram that provides resources to conduct Phase 1 and 2 trials
ments at the preclinical level. The rationale for this program of imaging drugs from various sources has recently been ap-
is derived from the realization that a substantial number of proved and will be implemented in fiscal year 2001.
promising diagnostic imaging agents are not available for use This program, the second of the two new programs being
in clinical trials and are not likely to undergo preclinical de- implemented by the BIP, is the Early Clinical Trials for Im-
velopment to the level sufficient for Investigational New aging Agents program. These Safety and Preliminary Clinical
Drug (IND) application. Many of these agents have the po- Efficacy contracts will create an early clinical trials infra-
tential to enhance clinical medicine, either by providing a  structure poised to rapidly evaluate molecularly targeted im-
measure of response to chemopreventive interventions or  aging probes, ligands, radiopharmaceuticals, and contrast
therapy or by serving as surrogate end points to preventive agents to assess anticancer agents on their molecular targets
measures or therapy. The program is designed to mitigate twend determine clinically relevant correlates. The objectives of
fundamental barriersa) uncertain economic potential that  this program area] to rapidly conduct clinical trials neces-
prohibits access to necessary resourceslgnddk of knowl-  sary to assess the safety and imaging capabilities of promis-
edge of clinical and regulatory requirements. Removal of  ing imaging agentspj to characterize the molecular interac-
these barriers has become more critical as interdisciplinary tions of new molecular imaging agents with their targets
boundaries have expanded to include technical researchers through biopsies, assays, and other appropriate technologies
such as combinatorial chemists and bioengineers. and to correlate those effects with clinically relevant end

To optimize the return from resources devoted to the pro- points; and ¢) to develop new scientific insights into molecu-
gram, developed probes will be maintained in a Translationalar pathways and determinants of the relationship of the tar-
Probe Library. This library will facilitate accessibility of geted imaging agents to therapeutic drug response.
housed probes for clinical trials groups or investigators, as Important advances in the technology of current imaging
well as for preclinical researchers interested in in vivo imag- modalities and in clinical techniques are likely to improve
ing studies, including proof-of-principle animal model stud- resolution in anatomical imaging, but the greatest impact in

ies. oncology will probably be made by advances in functional
In keeping with its goals, the DCIDE program will pro- and molecular imaging. In fact, the addition of functional
vide any or all of the following assistance) The program data to enhanced anatomic data will improve overall accuracy

will provide performance or facilitation of steps in preclinical by increasing specificity, but it will also enable study of
development that are necessary to convert a potential new metabolic changes independent of anatomic changes. Most of
agent into a diagnostic drug candidate suitable for early clinithis functional data will be the byproduct of using molecular
cal testing (IND status) and that are generally not otherwise probes that enable quantitation of the correlation between im-
available to the investigators. These steps may include dosimaging and a specific molecular process.
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