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NIH GRANT MECHANISMS
TYPE CODE YEARS

Regular research grant R01 3-5

MERIT award R37 8-10

Program project grant P01 3-5

Conference grant R13 1-5

Small grant R03 2

Exploratory/developmental grant R21 2

Phased Innovation award R21/33 2/2-3

SBIR grant R/U43/44 0.5/2

STTR grant R/U41/42 1/2



Requests for Applications 
(RFA)

• Announcement describing an institute initiative in a 
well-defined scientific area

• Invitation to the field to submit research grant 
applications for a one-time competition

• Set-aside of funds for a certain number of awards

• Applications generally reviewed within the issuing 
institute



Program Announcement 
(PA)

• Invites grant applications in a given  research area

• May describe new or expanded interest in a particular 
extramural program

• May be a reminder of a continuing interest in a 
particular extramural program

• Generally has no funds set aside

• Applications reviewed in CSR along with unsolicited 
grant applications



NIH Opportunities for 
Young Investigators

• National Research Service Individual Fellowship (F32)
• Howard Temin Bridging Award (K01)
• Clinical Oncology Research Career Development 

Award (K12)
• Transition Career Development Award (K22)
• Mentored Patient-Oriented Research Career 

Development Award (K23)
• Small Grant (R03)
• Academic Research Enhancement Award (R15)
• Exploratory/Developmental Grant (R21)



Typical Timeline for a New 
Individual Research Project 

Grant Application (R01)

– Submit in February (June, October)
– Review in June (October, February)

– Council in September (January, May)
- Award in December (April, July)

 Cycle 1----
 Cycle 2----
 Cycle 3----

 There are three overlapping cycles per year:



Applications Submitted to NIH

• Approximately  80,000 
grant applications are 
submitted to NIH each 
year, of which 25-30% 
are funded

• Competing grant 
applications are 
received for three 
review cycles per year



Review Process for a Research Grant

Research
Grant

Application

School or Other
Research Center

National Institutes of Health

Center for Scientific Review

Initiates
Research
Idea

Conducts
Research

Submits Application

Allocates Funds

Assigns to IRG/Study Section & IC

Evaluates for Scientific Merit

Evaluates for Program Relevance

Advisory Councils and Boards

Institute Director

Recommends Action

Takes final action for NIH Director

Institute
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GROUPSGROUPS

CSR IRGsCSR IRGs
Study SectionsStudy Sections

Special Emphasis PanelsSpecial Emphasis Panels

INSTITUTESINSTITUTES
Scientific Review GroupsScientific Review Groups

Contract Review CommitteesContract Review Committees

APPLICATIONS REVIEWEDAPPLICATIONS REVIEWED
Research ProjectsResearch Projects
Academic ResearchAcademic Research
Enhancement AwardsEnhancement Awards

Postdoctoral FellowshipsPostdoctoral Fellowships
Small Business Innovation Small Business Innovation 

ResearchResearch
Shared InstrumentationShared Instrumentation

Program ProjectsProgram Projects
CentersCenters
Institutional Training GrantsInstitutional Training Grants
Conference GrantsConference Grants
Career AwardsCareer Awards

Types of Scientific Review Groups
Where are Applications Reviewed?

Small GrantsSmall Grants
RFAsRFAs
ContractsContracts



Role of Scientific Review 
Administrator

• Performs administrative and technical 
review of applications

• Selects reviewers
• Manages study sections
• Prepares summary statements
• Determines acceptance of supplemental 

materials for review



Role of Program Director
• Advise Applicants:  

Application Process
New or Revised Grant Applications

• Make Funding Recommendations
Competing and Non-Competing Grants

• Attend Study Section Meetings
• Initiate or Encourage Interest in a Scientific 

Area of High Priority to the NCI through:
Program Announcements, Request for Applications, 
Grant Exceptions, Workshops



Who Do You Contact & When?

Program Review
Pre-Application + +
Review - +
Post-Review +               -
Award   +               -
Renewal +   +



PROACTIVE APPROACH
• Discuss Ideas Before Writing
• Get Feedback As You Write the 

Application
• Suggest Study Section(s)
• Suggest Institute Assignment
• Submission of supplemental material to 

the Scientific Review Administrator



Problem Areas in Clinical 
Research Grant Applications

• Lacks a testable hypothesis
• Unfocused specific aims (and clinical relevance)
• Poor prioritization of specific aims
• Lack of milestones and time tables
• Lack of critical assessment including alternative 

plans
• Lack of sufficient preliminary data
• Poor selection and documentation of study 

population



Problem Areas in Clinical 
Research Grant Applications

• Unclear relationship between laboratory and 
clinical studies

• Statistical power deficiencies
– Clinical trial itself
– Laboratory correlative studies

• Poor presentation style and proof reading
• Failure to follow PHS 398 instructions



APPLICATIONS RECEIVED BY 
FISCAL YEAR
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FY 2004 President's Budget 
Request $27.893 Billion

Research Mgmt 
& Support 3%

All Other   5%
Other Research 

6%

Research 
Centers   9%

R&D Contracts 
10% Intramural 

Research 9%

Slice 1

Research Project 
Grants 55%

$15.2 billion

Training 3% $715 million





FY 2003 Budget $4,592,000,000

Omnibus Bill Budget ’04’ $4,771,000,000

Difference = 3.9% increase $   178,000,000

Less 2 set-asides, new money= $    150,000,000

Less non-competing commitments $     37,000,000
(i.e. ~ 1.5% increase in RPG funds)

NCI BUDGET PICTURE for 2004



NIH Roadmap
• Agency-wide effort to identify critical roadblocks 

and knowledge gaps that constrain rapid advances in 
biomedical research progress

• Themes:
1. New Pathways to Discovery
2. Multidisciplinary Research Teams of the Future
3. Re-engineering the Clinical Research Enterprise
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NIH Roadmap Strategy



Re-engineering the 
Clinical Research

Enterprise
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New Pathways to Discovery

• Favor integrative approaches to systems biology
• Quantitative analyses of dynamic genome wide 

expression patterns and their controls
• Comprehensive analyses of complex molecular 

networks and their regulation
• Genes/environment/lifestyles relationships



Research Teams of Future

• Overcome structural/cultural barriers to 
multidisciplinary team science

• Establish inter-disciplinary undergraduate and 
graduate programs

• Create better mechanisms for multi-disciplinary team 
funding without compromising R01 research

• Better support for high risk/high impact research
• Key to the system remains the creative individual! 



Re-engineering Clinical 
Research Enterprise

• Develop a national clinical research infrastructure 
• Develop standardized clinical research data systems
• Maximize access to patients, data, and biospecimens
• Create AHCs/community research partnerships to 

facilitate rapid cycle evaluations
• Ensure dissemination and implementation of results



Roadmap Funding
dollars in millions

2,172507520448332237128Total

8332272141741206138Clinical
Research

390939692443927Research
Teams

94818820918216913764Pathways to 
Discovery

TotalFY09FY08FY07FY06FY05FY04

To be competed for in a common pool
of initiatives by all researchers from every discipline

0.34%   0.63% ~0.9%













In the context of this program, a partnership is a multi-
disciplinary research team that applies an integrative, 
systems approach to develop knowledge and/or methods to 
prevent, detect, diagnose, or treat disease or to understand 
health and behavior. The partnership must include 
appropriate bioengineering or allied quantitative sciences
in combination with biomedical and/or clinical components. 
The Principal Investigator (PI) also serves as the project 
manager and must be capable of leading the proposed effort. 
A BRP may propose design-directed, developmental, 
discovery-driven, or hypothesis-driven research at 
universities, national laboratories, medical schools, large or 
small businesses, or other public and private entities or 
combinations of these entities. It is expected that a BRP will 
have a well-defined goal or deliverable that will be achieved 

BIOENGINEERING RESEARCH PARTNERSHIPS
RELEASE DATE: November 18, 2003 PA NUMBER: PAR-04-023 
EXPIRATION DATE: August 23, 2006





Exploratory/Developmental 
Grants (R21)

• UTILIZED FOR PILOT OR FEASIBILITY STUDIES TO 
SUPPORT NOVEL, HIGH RISK/HIGH PAYOFF RESEARCH

• MINIMAL PRELIMINARY DATA REQUIRED

• SHORT TERM RESEARCH PROJECTS (UP TO TWO 
YEARS)

• LIMITED FUNDS (100,000 – 250,000 DIRECT COSTS)

• NON-RENEWABLE BUT INITIATIVE MAY INCLUDE 
OPTION OF SUPPORT THROUGH R33 MECHANISM



Small Grants Program (R03)
• SUPPORTS PRELIMINARY SHORT TERM STUDIES TO 

TEST NEW IDEAS

• FUNDS LIMITED TO $50,000 DIRECT COSTS

• SHORT TERM RESEARCH PROJECTS (UP TO TWO 
YEARS)

• TIME INTERVAL FROM APPLICATION TO FUNDING 
IS SHORTENED

• INSTITUTE REVIEW COMMITTEE

• NON-RENEWABLE GRANTS



• SBIR: Set-aside Program for Small Business
Concerns to engage in Federal R&D--
with potential for commercialization.

• STTR: Set-aside Program to facilitate
cooperative R&D between Small 
Business Concerns and U.S. Research 
Institutions-- with potential for
commercialization.

Small Business Programs
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Caption: This image of a human mammary cell was produced using 
soft X-ray microscopy at Lawrence Berkeley National Laboratory. The 
blue dots label proteins of the nuclear pore complex, through which 
molecules enter and exit the nucleus.



ANATOMICAL
large scale structures
organ function

BIOLOGICAL
physiology
metabolism
biochemical
genotypic



Imaging modalities





• MRS/PET •
(Hypoxia, Angiogenesis)

Tissue Effects 
Imaging

• PET/MRS •
(IUdR, MIB1, Apoptosis) 

Cellular 
Imaging

Dose 
inhomogeneity

preferred

Dose 
painting

Molecular 
Imaging

Biological imaging provides a basis for 
a paradigm change in 3D treatment planning

GTV PTV

Classical Anatomical
Planning

• MRS/PET •
(choline/citrate,

PSA, EGFR)

Monoclonal 
Antibody Imaging

IMRT Planning Based on 
Bioloical Imaging

• SPEC/PET •

Whole organ
irradiation may 
not be required

Whole organ
irradiation

required

Dose 
homogeneity 

preferred

LING et. al. IJROBP



With new funding in 2005, NCI will be able to advance 
imaging technology development and use by:

•Expanding the discovery, design, and development of novel 
imaging agents and devices. 

•Integrating molecular and functional imaging methods into 
therapeutic clinical trials.

•Increasing clinical trials of imaging methods and technologies. 

•Accelerating the development and clinical testing of image-
guided interventions.

Cancer Imaging
( RRP EFFORTS)



NCI will use new funding in 2005 to:

•Distinguish and use cellular targets for the discovery of new 
anti-cancer agents. 

•Develop assays to identify possible treatments for 
cancer.

•Acquire large libraries of natural and synthetic compounds.

•Develop a translational research program that will closely link 
molecular imaging, cancer signatures and molecular targets.

•Facilitate the steps necessary to turn a compound into a 
targeted drug ready for clinical use. 

Molecular Targets of Prevention and Treatment
(RRP EFFORTS)



o Signal transduction 

o Angiogenesis

o Invasion and metastases

o Cell-cycle control

o Apoptosis

o Immune effectors 

o Antimutagenesis at specific mutated genes

o Antioxidation response elements

Many of these are studied with radiolabeled-techniques and others are studied as
predictors of radiosensitivity or as indicators of the effectiveness of radiation therapy

TRANSLATIONAL RESEARCH INITIATIVES





RADIATION ONCOLOGY    
PHYSICS EFFORTS

•IMRT (Intensity Modulated Radiation Therapy)

•BRACHYTHERAPY

•RIT (Radio-Immuno-Therapy)

•MULTI-DISCIPLINARY



• 3D CRT treatment plans 
– increased number of radiation 

beams angled/shaped to conform to 
target volume. 

• Must now be referred to as 
“conventional” 3DCRT as a 
more advanced form of 3DCRT, 
called intensity modulated 
radiation therapy (IMRT), 
has already emerged.

Technical Advances in Radiation Oncology 
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! Input

Output
IMRT is only as good as patient preparatio

•accomplished with 
non-uniform radiation 
intensities for each 
beam.

-treatment planning 
performed with ‘inverse 
planning’ and 
‘automated 
optimization’ system. 

The advantages of IMRT 
are most obvious when 
critical structures 
invaginate a target by 
creating a concavity in 
its surface or when it is 
completely surrounded 
by that target
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RADIATION ONCOLOGY    
PHYSICS EFFORTS

•IMRT (Intensity Modulated Radiation Therapy)

•BRACHYTHERAPY

•RIT (Radio-Immuno-Therapy)







• There will be a real growth in isotope use 

�• Expected shortages of some major isotopes will occur

�• There is a lack of a reliable supply of research isotopes 

•produced at a reasonable cost

�• The DOE infrastructure is uncertain

�• There is an over-dependence on foreign radionuclide production

�• There is a fundamental lack of support for the basic science
that drives the application of radiotracers in biomedical
research and clinical practice

RADIOISOTOPES in MEDICINE and BIOLOGY



WORKSHOPS sponsored by RRP  (1999 – 2004)

- TRANSLATIONAL RESEARCH IN RADIATION ONCOLOGY 

- RESEARCH IN MEDICAL PHYSICS 

- LATE EFFECTS OF RADIATION THERAPY 

- BRACHYTHERAPY  

- MONTE CARLO CALCULATIONS IN RADIATION THERAPY 

- MOLECULAR and CELLULAR BIOLOGY of 
MODERATE DOSE (1- 10 Sv) RADIATION and
POTENTIAL MECHANISMS of RADIATION PROTECTION

- OPERATIONS RESEARCH APPLIED TO RADIATION THERAPY 




















