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Briefing: Current Areas of Interest in Experimental Therapeutics

1. New Alternative Methodologies
a. NCI/NIH efforts toward developing NAMs

• Organoid models of normal tissues (SOM Center)
• In vitro toxicology assays: DCTD Investigative Toxicology Laboratory
• Tumor organoids

2. Highlighted Topics to attract grant proposals
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Policy: Reduce animal testing in drug development  prioritize New Alternative Methodologies (NAMs)

Policy: Reduce animal testing in drug development & prioritize 
New Alternative Methodologies (NAMs)
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Policy: Reduce animal testing in drug development  prioritize NAMs

Policy: Reduce animal testing in drug development & prioritize NAMs

• In April 2025, the FDA endorses the use of organoid toxicity testing and AI-driven computational 
models of toxicity and cell lines in pre-clinical research.

• Former FDA Commissioner publicly supports New Alternative Methodologies (NAMs) for pre-clinical 
testing, coinciding with the FDA’s announcement of the Roadmap to Reducing Animal Testing in 
Preclinical Safety Studies (April 2025).

• Also in April 2025, NIH Director Dr. Jay Bhattacharya highlights NAMs during his Council of Councils 
address.

• The Physicians Committee for Responsible Medicine submits a letter to Dr. Bhattacharya advocating for 
innovative non-animal research methods (April 2025).

• The FDA organizes a workshop focused on Reducing Animal Testing in July 2025.

• Dr. Nicole Kleinstreuer, NIH Deputy Director for Program Coordination, Planning, and Strategic 
Initiatives (DPCPSI), announces that NIH will no longer accept proposals exclusively based on animal 
models; all new funding opportunities must include language encouraging the consideration of NAMs 
(July 2025).

• The Standardized Organoid Modeling (SOM) Center is launched at the Frederick National Laboratory 
for Cancer Research (FNLCR).
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Standardized Organoid Models (SOM) Initiative

Standardized Organoid 
Models (SOM) Initiative

Focus on NORMAL organs/tissues

Establish a National Resource for 
standardized organoid-based New 
Approach Methodologies (NAMs), 
harnessing AI/ML-driven analytics 
to deliver robust, reproducible, 
and patient-centered solutions 
transforming drug discovery, 
disease modeling, and toxicity 
testing while advancing precision 
medicine and regulatory
science across research and 
clinical domains.



The NIH’s FFRDC: Home for SOM Center

The NIH’s FFRDC: Home for SOM Center

• Established by the National Cancer Act of 1971

• Frederick National Laboratory is the only FFRDC dedicated 
solely to biomedical research.

SOM Center Vision and Deliverables: Standardizing Organoid NAMs to Drive Patient-
Centered Innovation, Precision, and Regulatory Confidence

Frederick National Laboratory

Develop

Develop 
standardized 
protocols:

Create harmonized 
protocols for over 
four
distinct organoid

types to enable 
reproducible 
research across labs

Deploy

AI/ML-informed 
optimization engine:

Deploy AI/ML tools 
to dynamically 
refine organoid 
culture and analysis 
processes for 
optimal efficiency

Establish

High-throughput 
robotic production 
pipelines:

Establish automated 
systems to scale 
production, reducing 
human error and 
increasing output 
consistency

Incorporate

Integration of 
Biological 
Heterogeneity:

Incorporate human 
heterogeneity
by standardizing

protocols on panels 
of patient-
derived hiPSC lines

Provide

Validated NAM for 
IND filings:

Provide NAMs 
validated for 
regulatory 
submissions, stream 
lining IND processes

Build

National 
repositories:

Build both physical 
and digital 
repositories to 
centralize organoids 
and related 
data/protocols



Safety: In vitro toxicity assays for preclinical evaluation

Safety: In vitro toxicity assays for preclinical evaluation

In vitro assessment for cardiovascular safety of candidate drugs

hiPSC-derived cardiomyocytes (2D)
• General cytotoxicity (morphology, LDH release, Caspase 3/7, troponin)
• Cardiovascular changes (beat rate, spike amplitude, arrythmia)

Cardiac organoids (3D)
• Mixture of hiPSC-cardiomyocytes, hiPSC-cardiac fibroblasts, and hiPSC-endothelial cells

In vitro assessment of On-Target/Off-Tumor and Off-Tumor/Off-Target toxicity of CAR-T therapies
• hiPSC-Astrocytes
• hiPSC-Cardiomyocytes
• hiPSC-Endothelial cells
• hiPSC-Hepatocytes
• hiPSC-GABAneurons
• hiPSC-GlutaNeurons
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Cetirizine: Cardiotoxicity Negative Comparator Compound

Cetirizine: Cardiotoxicity Negative Comparator Compound
Baseline 10 µM Cetirizine
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Staurosporine: Cardiotoxicity Positive Comparator Compound

Staurosporine: Cardiotoxicity Positive Comparator Compound

Baseline 1 µM Staurosporine
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Efficacy: Patient-Derived Models  High Throughput Screening of Organoids

Efficacy: Patient-Derived Models & High Throughput Screening of Organoids

▪ A resource for drug discovery and development

▪ Clinically-annotated & early-passage models with comprehensive
molecular-characterization and quality control metrics

▪ Predominantly from solid tumor histologies, both common and rare 
tumors. Primary and Metastatic lesions. Treatment naïve through 
heavily pre-treated patient source samples.

▪ 32 well-characterized colon cancer organoids from the PDMR are ready 

for HTS screening of novel drugs and drug combinations



Novel Alternative Methodologies (NAMs)

Novel Alternative Methodologies (NAMs)

What will it take to fully adopt NAMs?
1. Assay qualification/validation

1. Reproducible
2. Robust – assay acceptance criteria (controls, etc)
3. Representative of human condition (in vivo proof of concept?)

2. Future: All data harnessed to enable AI predictability
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Stimulating research in high-priority areas

Stimulating research in high-priority areas

• Grant reviews are consolidated at NIH at the Center for Scientific 
Review.

• There is a reduction in Notice of Funding Opportunities (NOFO), 
partly to alleviate the need to convene many Special Emphasis 
Panels.

• NIH has transitioned to publishing “Highlighted Topics” to inform 
the research community about priority areas of interest.

12



https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics

https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics

1. Highlighted Topics at NIH: https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics

1. Highlighted Topics at NIH:
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https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics

2. Highlighted Topics at NIH: https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics

2. Highlighted Topics at NIH: https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics
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Highlighted Topics in Experimental Therapeutics

 Highlighted Topics in Experimental Therapeutics 

Participating ICOs: 
NIAID, NIAMS, NIBIB, 
NIDCR, ORWH

NCI emphasis:
• Viral vector-based delivery of DNA fragments carrying tumor-specific CARs, TCRs, costimulatory 

domains and/or other functional elements
• Nonviral-based delivery using LNPs or other synthetic nanocarriers for mRNA, siRNA and other cargos
• Novel delivery methods such as LNPs, nanocarriers, biodegradable nanomaterials or other delivery 

vehicles to introduce genetic materials for arming or reprogramming immune cells
• Novel gene editing methods, such as CRISPR/Cas9, base or prime editing, delivered with nanovehicles 

for genetic editing or epigenetic reprogramming of immune cells
• Preclinical toxicity and safety studies and pilot clinical trials informed by biomarkers
• Combined use with other therapies, such as immune checkpoint blockade or TME-modulating agents
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Pending Highlighted Topics in Experimental Therapeutics

Pending Highlighted Topics in Experimental Therapeutics

• Novel therapeutic approaches to target overexpressed or hyperactivated oncoproteins
• TPD approaches that include PROTACs, LYTACS, and molecular glues
• Improving efficacy, absorption, distribution, metabolism, and toxicity profiles of PROTAC and related 

drugs using NAMs
• PROTAC linker chemistry
• Expanding these technologies to modulate targets that have not been amenable to traditional drug 

targeting approaches
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1. Pending Highlighted Topics in Experimental Therapeutics

1. Pending Highlighted Topics in Experimental Therapeutics

• Quantify immune health status, association with cancer clinical 
outcomes, & develop immune aging-informed biomarkers

• Advance immune aging biomarker-driven approaches to 
improve patient stratification & inform clinical decision-making

• Identify immune aging-associated changes at molecular, 
cellular, tissue, or systemic levels & define how these changes 
contribute to therapeutic outcomes

• Develop & assess interventions that overcome immune aging-
associated changes and/or restore or protect immune health to 
improve cancer therapy response & mitigate therapy-induced 
toxicity
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2. Pending Highlighted Topics in Experimental Therapeutics

2. Pending Highlighted Topics in Experimental Therapeutics

NCI Natural Products Library
Over 70 collaborations to date

In 2025: 846,912 samples shipped

10,829 sub-fractionated fractions shipped 

8,281 1H NMR & 9,624 LCMS experiments 

133 purified compounds shipped
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Discussion

Discussion

1. NAMs: Opportunities and next steps

2. Recommendations for Highlighted Topics
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With thanks…….

With thanks…….

DTP, DCTD, NCI
Christophe Marchand, PhD 
Bev Teicher, PhD
Liz Glaze, PhD
Melinda Hollingshead, DVM, PhD 
Sergio Alcoser, PhD
Barry O’Keefe, PhD 
Tanja Grkovic, PhD
Sundar Venkatachalam, PhD 
Weiwei Chen, PhD
Jennifer Fox, PhD 
Zhangzhi Hu, MD 
Connie Sommers, PhD 
Marco Cardone, PhD 
Anju Singh, PhD
Kasia Bourcier, PhD

SOM Center
Jim Cherry, PhD, NIAID 
Georgie Jones, PhD, NCI

FNLCR Investigative Toxicology Lab 
Shari Price, PhD
Krista Zindel, PhD 
Su Jeong Lee, PhD

FNLCR Molecular Pharmacology Lab 
Nathan Coussens, PhD
Tom Dexheimer, PhD 
Eric Jones

FNLCR PDMR
Yvonne Evrard, PhD 
Dianne Newton, PhD
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Thank you

www.cancer.gov www.cancer.gov/espanol

http://www.cancer.gov/
http://www.cancer.gov/espanol
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