
New Approach Methodologies (NAMs)
Lab or computer-based research approaches, such as Machine Learning/Artificial Intelligence (AI), “Organ-
on-a-Chip”, and Digital Twins, to model human biology and study diseases. These innovative approaches 
complement, or in some cases, replace traditional animal models. 

Alternatives to Animal Models in Biomedical Research:                                  
Innovations in New Approach Methodologies (NAMs)                                                            

studying diseases with NAMs

NAMs can be used to study how diseases develop, 
test the safety and efficacy of new drugs, and even 
explore ways to fix or replace damaged organs. The 
advantages of using NAMs over traditional animal 
models include opportunities for personalized 
medicine, faster and cheaper results, and improved 
reproducibility for experimentation.

Three Main Types of NAMs

Broadly, NAMs fall into three categories that capture different biological and/or computational aspects of 
human biology, with each using Artificial Intelligence (AI).  

Examples of diseases studied with NAMs:
•	 Cancer 

•	 Dementia

•	 Diabetes 

•	 Alzheimer’s Disease

•	 Cardiovascular Disease

•	 Immune Disorders

•	 Skin Disorders

•	 Liver Toxicity

•	 Rare Genetic Diseases

In Vitro

In Silico 

In Chemico

AI
          Artificial tissues engineered   

     using living cells, blood vessels, 

    and/or the proteins that 

  make up the human body. 

Computer simulations & modeling    

  for “virtual experiments” with 

    algorithms and data such as 

         patient medical scans. 

Experiments with chemicals 

  and biological molecules, but 

       not with living cells/tissues.

•	 Biocomputers
•	 Drug & Chemical 

Reactivity Tests
•	 High-Throughput 

Screening

•	 Patient-Derived Cells
•	 Mini-Organs (“Organoids”) 

Grown in a Dish
•	 “Organ-on-a-Chip” in 

Miniature Engineered 
Devices

•	 Multiscale Models
•	 “Digital Twins”
•	 Machine Learning (ML)
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Role of Artificial Intelligence (AI): 

Federal Priorities for NAMs Research Approaches
Both the FDA and NIH are now expanding opportunities for human-based research using NAMs. Currently, 
NAMs and animal models are complementary research approaches and play important roles in advancing 
biomedical research.

Continued development and validation of new NAMs will ensure that 
biomedical research can better address and treat a broad range of diseases. 

New advances in AI are helping researchers make sense of enormous datasets collected from NAMs and 
patients by streamlining their analyses. As AI continues to improve and interplay with NAMs, they can help 
researchers predict how diseases start, determine how a patient may respond to new treatments, and even 
make discoveries that could speed up medical innovation.

Why Invest in NAMs? 

The American Institute for Medical and Biological Engineering (AIMBE) is a nonprofit 501c3 organization 
headquartered in Washington, D.C., representing the most accomplished individuals in the fields of medical and 
biological engineering.  AIMBE’s mission is to provide leadership and advocacy in medical and biological engineering 
for the benefit of society.

outreach@aimbe.org  | www.aimbe.org

Sustained investments in NAMs can help ensure they are widely used by 
researchers to study complex diseases (“large-scale biomanufacturing”). 

Personalized medicine will depend on NAMs to better understand diseases and 
provide individualized treatments to patients to improve health outcomes. 


