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The National Cancer Institute: Cancer Drug Discovery and
Development Program

Michael R. Grever, Saul A. Schepartz, and Bruce A, Chabner

The discovery and development of novel therapeutic
products for the treatment of malignancy is vitally
important to those physicians responsible for the
management of cancer patients. A description of the
ongoing efforts at the National Cancer Institute (NCI)
is intended to provide insight into those complex
processes necessary to accomplish this mission. An
update on the NCI's revised cancer screen is accompa-
nied by a brief summary of those new agents sched-
uled to be entered into clinical investigation in the near
future. The tremendous potential advantages and chal-
lenges associated with the use of a molecular ap-
proach to cancer drug design are discussed. Despite
the differences of opinion that may exist regarding the
optimal strategies for accomplishing the mission, there
is no disagreement regarding the importance of the
effort to find effective new therapies for cancer pa-
tients.

This is a US government work. There are no restric-
tions on its use.

LTHOUGH THE DISCOVERY of effec-
tive anticancer agents has occurred in
academic centers and industry, the National
Cancer Institute (NCI) has played a pivotal role
in cancer drug discovery and development.'* In
1955, the Cancer Chemotherapy National Ser-
vice Center (CCNSC) at the NCI was estab-
lished.! Since the creation of this national re-
source, the NCI has been involved with either
the discovery or developmental tasks that were
essential for the approval of the majority of
commercially available anticancer agents.

The primary responsibility of the NCI'’s pre-
clinical drug evaluation program was intended
to focus on the treatment of malignancy. How-
ever, the public health emergency that emerged
over the past decade from the human immuno-
deficiency virus (HIV) necessitated the involve-
ment of the NCI in the discovery and develop-
ment of effective therapeutic products to treat
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patients with acquired immunodeficiency syn-
drome (AIDS). Although substantial changes in
the organizational structure occurred, many of
the preclinical functions (ie, pharmacology, tox-
icology, analytical chemistry, formulation re-
search, etc.) are essentially identical for both
programs. Thus, resources already in existence
for cancer drug discovery and development
were rapidly mobilized in response to the criti-
cal public health issues associated with HIV-
induced illness. The National Institute of Al-
lergy and Infectious Diseases (NIAID) also
maintains a preclinical drug evaluation program
that works closely with the NCI to address this
major Crisis.

The NCI will remain committed to the ardu-
ous tasks of drug discovery and development
because a meaningful extension of high-quality
life for patients with either cancer or AIDS
hinges on continued success in these areas. The
propensity for malignancies to develop in pa-
tients receiving effective treatment for AIDS
underscores the necessity for the NCI to be
integrally involved in the search for novel thera-
peutic agents for both fatal diseases. The Devel-
opmental Therapeutics Program (DTP) of the
Division of Cancer Treatment (DCT) at the
NCl is responsible for those preclinical activi-
ties necessary for both cancer and AIDS drug
discovery and development. It is important to
emphasize that promising drugs may be submit-
ted to the program for consideration at virtually
any stage in development in order to maximally
use the preclinical and clinical resources of the
NCI. This willingness to cooperate with industry
is reflected in the growing number of Investiga-
tional New Drug Applications (INDs) being
filed in recent years, many of these representing
cooperative drug development efforts with indus-
try. The purpose of this article is to describe the
current structure and functional operation of
this important preclinical program.

OVERVIEW OF NCI CANCER DRUG DISCOVERY
AND DEVELOPMENTAL EFFORTS

The actual preclinical responsibilities and
tasks of the DTP are accomplished through the
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CANCER DRUG DISCOVERY AND DEVELOPMENT AT NCI

use of intramural research efforts and extramu-
ral resources involving diverse mechanisms (eg,
contracts, grants, cooperative agreements).
There are five intramural laboratories and nine
extramural branches within the DTP that bring
agents from the point of discovery to clinical
trial (Table 1). Although many of the research
functions are conducted within a specific labora-
tory or branch, the majority of the projects
require an interdisciplinary collaboration be-
tween these well-defined administrative units.
The basic preclinical drug discovery and devel-
opmental tasks are summarized in Table 2.

Over the past 2 years, an emphasis has been
placed on the use of agent-specific working
groups to usher each agent over the many
preclinical hurdles in the drug evaluation
“pipeline.”” This general approach to project
management directed at a specific therapeutic
product has been successfully used by the phar-
maceutical industry. In the past at the NCI,
specific agents were handed on to individual
administrative units as each defined task was
completed. This change in product manage-
ment will expedite the complex processes en-
countered with drug development.

Although various approaches could be used
to describe the NCI's drug discovery and devel-
opmental efforts, the schematic diagram de-
picted in Fig 1 outlines the current functional
components of the DTP. The procurement of
defined chemical entities and crude natural
products for testing in either the NCI’s cancer
screen or the antiviral screen is coordinated

Table 1. Developmental Therapeutics Program of the
National Cancer Institute Administrative Units

Intramural Laboratories
Biological chemistry
Maolecular pharmacology
Medicinal chemistry
Drug discovery research and development
Pharmaceutical chemistry
Extramural Branches
Drug synthesis and chemistry
Biological testing
Natural products
Antiviral evaluation
Pharmacology
Toxicology
Pharmaceutical resources
Information technology
Grants and contracts operations
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Table 2. National Cancer Institute Preclinical Program

Drug Discovery: Drug Development:

Functions Functions
Acquisition In vivo testing
Defined chemical enti- Evaluate therapeutic
ties index

Optimize dose/route/
schedule

Crude natural products

Chemical modification:
Lead optimization
Retest modified struc-

tures
Examine structure-ac-
tivity relationship

Scale-up bulk drug pro-
duction

Formulation research and
production

Pharmacological studies
Toxicological evaluation

File investigational new
drug application (IND)*

*This task performed by CTEP, DCT, and NCI.

through two extramural branches (ie, Drug
Synthesis and Chemistry Branch and the Natu-
ral Products Branch). Vigorous programs of
acquisition are supported to search for novel
chemical structures or natural products to be
tested in the in vitro screens. Substantial effort
has been made to seek submissions from aca-
demic institutions and industrial sources. The
advent of the in vitro screens has made the
requirement for large quantities of material for
the initial submission less important. In the
past, the cancer screen used in vivo models for
the initial antitumor evaluation and thus re-
quired submission of gram quantities of mate-
rial. In contrast, the current screen can provide
an initial evaluation using an amount in the
range of 25 to 50 mg. This microacquisition
approach has enabled individual chemists work-
ing with limited resources to contribute novel
chemical structures for evaluation and has al-
tered the profile of the suppliers to the program
as shown in Fig 2. Whereas past acquisition of
agents for evaluation was somewhat limited to
those suppliers with resources for making large
quantities of new chemicals, the current ap-
proach should optimize the chemical diversity
of compounds submitted to the program.

Acquisition

The chemical acquisition program is aided by
an extramural contractor with an annual target
to procure approximately 10,000 new chemical
structures that have not been previously exam-
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ted by another supplier. After testing, the NCI
will provide a full report of the results from the
in vitro assay(s) for anticancer and/or anti-HIV
activity. In general, suppliers are encouraged to
permit compound testing in both NCI screens
(ie, the anticancer screen and the anti-HIV
screen).®” This testing is performed at no cost to
the supplier, and the results are maintained in
strict confidence.

The NCI has recognized that natural prod-
ucts represent a tremendous potential resource
for cancer drug discovery. Many of the currently
used anticancer agents are natural products or
are derived from leads discovered from natural
sources.” The complex chemical structures that
are found within nature far exceed the imagina-
tion and synthetic capabilities of medicinal
chemists. The chemical entities that are discov-
ered to have potential medicinal value may
serve either as a drug candidate or as a critically
important lead for structural modification. Thus,
careful assessment of the chemical repository
existing within nature provides substantial op-
portunity to secure novel drug candidates.

Collection contractors for the NCI have made
a concerted effort to use native expertise to

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




