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Today’s Conversation

• The mission of NIH

• The relationship of NIH basic research to 
the Five Year Plan

• Current research efforts with implications 
for toxicology testing
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NIH: The Nation’s Medical Research Agency

“NIH is the steward of medical and behavioral 
research for the Nation. Its mission is science in 

pursuit of fundamental knowledge about the nature 
and behavior of living systems and the application of 
that knowledge to extend healthy life and reduce the 

burdens of illness and disability.”
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Biomedicine in the 21st century…

The 4 Ps:                                               
Predictive, Personalized, Preemptive, and Participatory
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NIH supports using the best models 
for the science in question
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Evolving public health challenges…

Shift from acute to chronic conditions

Health disparities

Aging population

Emerging and re-emerging infectious diseases

Emerging non-communicable diseases - obesity

Biodefense
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The dual nature of NIH…

NIH INTRAMURAL 
RESEARCH

NIH is an institution

•Supports over 6,000 scientists
•Approximately 10% of NIH budget
•Primary campus in Bethesda, MD with a 
few more labs throughout the U.S.
•Clinical, Basic, & Translational Research

NIH EXTRAMURAL 
RESEARCH

NIH supports institutions

•Supports over 150,000 PIs & Key Personnel
•Approximately 83% of NIH budget
•Awards issued to >3,000 institutions in > 100 
countries
•Clinical, Basic, & Translational Research

*All figures are estimates.
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NIH organizational structure
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FY 2008 Enacted Budget

Total NIH Budget Authority: $29.457 Billion

Research and training: 3% 
Research Mgmt & Support: 5%

All Other: 2%

Other Research: 6%

Research Centers: 10%

R&D Contracts: 11%   

Intramural Research: 10%

Research Project 
Grants: 53%

Source: http://www.nih.gov/about/director/budgetrequest/pressinfofy2008.pdf

http://www.nih.gov/about/director/budgetrequest/pressinfofy2008.pdf
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Interagency Coordinating Committee 
on the Validation of Alternative Methods (ICCVAM)

Mission:
“To facilitate the development, validation and 
regulatory acceptance of new and revised 
regulatory test methods that reduce, refine, 
and replace the use of animals in testing 
while maintaining and promoting scientific 
quality and the protection of human health, 
animal health, and the environment”
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ICCVAM’s Five Year Plan (2008-2012) priorities 

Can the biomedical research 
supported by NIH

lead to the development and validation of alternative regulatory 
safety tests?

1. Promoting priority test methods
– Ocular, dermal, acute toxicity
– Biologics

2. Incorporating new science and technology
– NIH science and technology is developed to understand biological 

systems and promote human health
– NIH-supported research may open new possibilities for alternative 

toxicology tests

3. Fostering acceptance and appropriate use of alternative test methods

4. Developing partnerships and strengthening interactions with ICCVAM 
stakeholders
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NIH Roadmap for Medical Research

Theme 1:
Clinical Enterprise

Theme 3:
Research Teams 

of the Future

Theme 2:
New Pathways to 
Discovery
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Examples from NIH’s research portfolio

Zebrafish

NIH Chemical Genomics Center (NCGC)

Microarrays/gene chips

3-dimensional tissue modeling and

Small Business Innovation Research (SBIR)
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1.  Zebra fish in toxicology studies

Small 
Size
Rapid

Development

Highly Fecund

Genetic
Tractability

Optically
Transparent

Ectothermic

Slide courtesy of: Jay R. Hove, Ph.D., Dept. of Molecular and Cellular Physiology, 
University of Cincinnati – College of Medicine 
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2.  NIH Chemical Genomics Center (NCGC)

Welcome to the National Institutes of Health (NIH) Chemical Genomics 
Center (NCGC). This center has been established by the NIH to create a 
national resource in chemical probe development. The center uses the latest 
industrial-scale technologies to collect data that is useful for defining the 
cross-section between chemical space and biological activity. 

Source: http://www.ncgc.nih.gov/
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NIH-EPA five-year MOU for NCGC

Source: http://genome.gov/26524913
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3.  Genomics-based nosology: 
A new way to understand disease

Source: “Redefining disease, genes and all” by A. Pollack, NY Times 6 may, 2008; image 
by M. Bloch and J. Corum based on PNAS publication by Goh et al. 22 May, 2007
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Gene chips and microarrays
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4.  2-D culture does not mimic in situ complexity

Native Human Lung 
Histology
2-D Can Reveal…
♦ cell surface biomarkers
♦ gene/protein expression
♦ intracellular pathway analysisbright field

transmission EM

… but 3-D data are more 
physiologically relevant for:
♦ cell-cell, cell-matrix interactions
♦ cell polarity and barrier functions
♦ spatial/temporal gradients
♦ role of biomechanics
♦ mixed populations in relevant configurations

Standard 
Cell 
Culture

lung epithelial cell lines
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Idealized 3-D tissue model

3-D Advantage:
♦developmental biology of 
respiratory tissue
♦toxin effects on tissue 
integrity
♦cell polarity and barrier 
functions
♦alveolar gas exchange
♦mucosal immunity
♦role of cyclic stress in 
tissue growth and 
maintenance
♦real time monitoring for 
studying disease 
progression
♦tumor metastasis
♦…
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Generalized 3-D tissue model  from 
common building blocks
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3-D liver models demonstrate 
feasibility of approach

Schematic of the liver 

Metastasis 
model

Complex cell-cell and cell-matrix 
interactions in physiology and 

pathophysiology
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3-D liver models demonstrate 
feasibility of approach (2)

Schematic of the liver 
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Environmental toxicology impact
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5.  NIH SBIR & “First generation” 3-D tissue model

Mattek EpiAirwayΤΜ

 

System

- tissue structure
- physiologic responses
- low Throughput

Functional Assays:
♦ destructive 
♦ not real time
♦

 

limited parameters 
measured
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NIH Transforming medicine
 through discovery
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