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Anticancer Drugs Discovered & Developed by NCI 
from Preclinical Stage
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Drug Development Programs: NCI & NIH
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Decentralized NCI Drug Development

• Created inefficiencies (duplication of 
experimental work and/or mission)

• Fostered resource silos (staff with 
expertise in an area could be 
unintentionally excluded from a project)

• Confused collaborators (which 
mechanisms most appropriate for entry 
of agent into the program?  What 
resources available?)

• Confused staff (What projects had 
priority?  What resources could be 
accessed?  Who had decision making 
authority?)
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The NCI Experimental Therapeutics (NExT) 
Pipeline:

Target discovery through early stage clinical trials
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Transformation of the NCI Therapeutics Pipeline

Imaging/IDG RAIDCCR/JDC

Cancer 
Centers

SPORE

Roadmap

DDG

RO1/PO1 Biotech & 
Small Pharma

?



6

NCI Chemical Biology Consortium (CBC)

• Mission: Dramatically increase flow of early stage drug 
candidates into NCI therapeutics pipeline

• Vision: 
• Develop integrated network of chemists, biologists, 

and molecular oncologists, with synthetic chemistry 
support
 Active management by NCI and external 

advisory boards
 Unify discovery with NCI pre-clinical and 

clinical development
 Linked to other NCI initiatives; CCR chemistry 

integral partner
• Focus on unmet needs in therapeutics: “undruggable” 

targets, under-represented malignancies
• Enable a clear, robust pipeline all the way from target 

discovery through clinical trials for academic, small 
biotech, and pharma investigators 

NExT FRONT END



The Chemical Biological Consortium:
A New NCI Initiative

• Burnham Institute
• Southern Research
• SRI International
• Vanderbilt
• Emory
• UCSF
• Univ. North Carolina
• Pittsburgh
• Univ. of Minnesota
• Georgetown
• NCI Intramural Chemical Biology
• NIH Chemical Genomics Center
• Affiliate Investigators
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Chemical Biology Consortium Vision

• Builds on >50 yrs of NCI experience 
in cancer drug development 

• Not intended to replicate Pharma 
• CBC members will submit own 

projects and take on those of other 
investigators

• Focus on bringing academic targets 
and molecules to patients

• Will not shy away from difficult 
targets

• Longer time horizon
• NCI committed to supporting CBC 

projects from inception through 
proof-of-concept, PD-driven clinical 
trials if milestones achieved: Only 
NCI could do this

• Inclusive involvement of CBC 
members in shared projects 
developed in parallel across 
consortium

Why is CBC different?



Lead Chemical Matter

Focused Analog 
Synthesis
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CRO Contracts: support external/internal
chemistry efforts

CCR/DTP/academic medicinal 
chemistry teams working closely 

with computational chemists 

Chemistry / Biology Contracts

Program Focus: Cross-site “targeteers”, screeners and medicinal 
chemists working on high-priority targets in a team setting

Roadmap 
Molecular Library 
Screening Centers

Structure-based 
drug design

BIOLOGYCHEMISTRY

• Proprietary CBC 
Database housed at 
DCTD

• In silico and in vitro 
ADME/Tox screening

Chemical Biology Consortium:
Enabling Hit-to-Lead Discovery

Integrated Program vs. Service-Driven Program



Model Development and
Target Validation
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Adapted  with permission from the NIH Chemical Genomics Center

Multiple Entry Points into the NExT
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• CBC participants sign a Consortium Agreement.  
This agreement details:
– How CBC participants ensure timely entry of deliverable data 

into the database
– How CBC participants manage IP ownership to ensure that other 

members of the consortium have adequate access to data for 
development

– The preferred mechanism by which CBC participants manage joint 
inventions

– CBC participant responsibilities to share research resources 
developed under the contract with the broader research community

The Consortium Agreement addresses:

Data Transfer Data Sharing Data Ownership

Purpose and Scope of 
CBC Consortium Agreement



Therapeutics Discovery & Development Support 
Provided by NCI (NExT)

•Exploratory development of HTS
•Screening and iterative medicinal chemistry
•Chemical synthesis of small molecules, oligonucleotides, peptides
•Scale-up production of small molecules and biologicals
•Development of analytical methods
•Isolation and purification of naturally occurring substances
•Exploratory toxicology studies and pharmacokinetic evaluation
•PK/PD/efficacy/ADME studies (bioanalytical method development)
•Development of suitable formulations
•Range-finding initial toxicology and IND-directed toxicology
•Product development planning and advice in IND preparation
•Later-stage preclinical development of monoclonal antibodies,     
recombinant proteins, and gene therapy agents
•Manufacture of drug supplies, including biological agents
•Analytical methods development for bulk material
•Production of clinical dosage forms
•Stability testing of clinical dosage forms
•Regulatory support and early phase trials
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Pre-Clinical Imaging Drugs and Technologies

Agents for development

Synthesis and GMP Scale up (including radiolabeling)

Pre-clinical development (pharmacology and toxicology)

• 18F-d-cytidine  
• 13N-gemcitabine
• 11C-SN-38 
• 11C-AMT
• 18F-paclitaxel
• 18F-DCFBC
• 18F Her2 Affibody 
• 18F-FES

• 11C-acetate
• 18F-FLT
• 18F-MISO
• 18F-Galacto-RGD
• 111In-Herscan
• Gd-chelated albumin



How Does An Extramural Investigator 
Access NCI’s Drug Discovery and 

Development Resources?

NCI Experimental Therapeutics



Extramural scientists may propose targets, screens, or molecules 
for entry into the NExT pipeline; quarterly receipt dates

https://dctd.cancer.gov/nextapp or 
https://dctd.cancer.gov/nextregistration

NExT Application Process

https://dctd.cancer.gov/nextapp�
https://dctd.cancer.gov/nextregistration�
https://dctd.cancer.gov/nextregistration�


NExT Applications: Cycle 1 (9/15/09)

0 17 11 13 3 2 0 6 0 0

Cycle 1: Total of 52 NExT proposals for cycle 1 received

NTS ESD SDS LD CS CAN P0 PI PII PIII

Discovery Definitions:
NTS = New Target Substrate 
ESD = Exploratory Screen Development
SDS = Screening/Designed Synthesis
LD = Lead Development
CS = Candidate Seeking

Number of proposals:

Development Definitions:
CAN = Clinical Candidate
P0 = Phase 0
PI = Phase I
PII = Phase II
PIII = Phase III



Anticipate ~20-30 projects in the pipeline

How Are Projects Selected?



Goals of the NCI’s Therapeutics Platform

•Develop treatments for unmet medical needs
(e.g, rare cancers and pediatric tumors)
•Provide resources for natural product
development and the development of high risk 
targets
•Move discoveries from TCGA into drug 
discovery
•Success measured by: 
 IND filings (first in human studies)
 Licensing of novel therapeutics
 Improved cancer therapeutics success rate
Approved NDA’s developed from academic and 

small biotech research 



Success: What Will it Look Like?
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NExT/CBC Implementation Team
https://dctd.cancer.gov/nextregistration

Jeff Abrams Sanjay Malhotra
Heba Barazi Barbara Mroczkowski

Michelle Bennett Ralph Parchment
Jerry Collins David Segal

James Crowell Shizuko Sei
Jason Cristofaro Tom Stackhouse

Mike Difilippantonio Joe Tomaszewski
Gina Hayman Robert Wiltrout
Lee Helman Jamie Zweibel

https://dctd.cancer.gov/nextregistration�
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