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FDA Encourages the Use of New Testing 

Methodologies

• FDA and regulators worldwide will incorporate new testing 
methodologies into regulatory standards if certain standards are met

• Important to ensure regulator’s familiarity with techniques before 
they see it in a regulatory submission

• Any technology considered for regulatory use has to be proven to be 
reliable, robust, reproducible, fit the context of use, etc.

• FDA does not fund the development of MPS for regulatory use in the 
support of new products



History of FDA’s Involvement with MPS

• 2010: FDA and NIH Common Fund awarded grant money to Wyss to 
develop a heart-lung micromachine

• 2011: DARPA approached FDA’s Office of the Chief Scientist requesting to 
work together to develop a human body on a chip for medical 
countermeasures. DARPA funded MPS research and involved the FDA from 
the beginning of the MPS program to help ensure that regulatory 
challenges of reviewing drug safety and efficacy are considered during 
development of the MPS platform 

• 2012: NCATS funded the Tissue Chip Development Program. FDA has been 
a partner throughout the program

• And the rest is MPS history!

• IMPORTANT LESSON-Critical to have regulators at the table from the 
beginning if aim is to use method for regulatory use



FDA Predictive Toxicology Roadmap

• https://blogs.fda.gov/fda
voice/index.php/2017/12
/fda-launches-predictive-
toxicology-roadmap-to-
enable-advances-in-
toxicity-testing/



Alternative Methods Working Group  
(AMWG)

• Under Office of Chief Scientist (OCS), Office of Commissioner; members 
from each Center and OCS

• Discuss alternative activities across FDA for use in toxicity and efficacy 
assessment

• Interact with U.S. federal and global partners to facilitate discussion, 
development, and acceptance of regulatory performance criteria for such 
assays

• Updates are on FDA Alternatives website (https://www.fda.gov/science-
research/about-science-research-fda/advancing-alternative-methods-fda)

• Comments to FDA at alternatives@fda.hhs.gov





FDA Office of the 
Chief Scientist 

Webinar Series on 
Alternative Methods

• Opportunity for developers to present  new 
methods and methodologies to FDA. 

• Webinars will be held monthly and 
advertised to all FDA scientists exclusively.

• If selected, developers’ participation in FDA’s 
webinar series would not constitute the 
agency’s endorsement of a new method or 
methodology.

• Nor would it mean that FDA would assist the 
developer in qualifying his/her new method 
for regulatory use.



FDA Office of the Chief Scientist Webinar Series 

on Alternative Methods



Advancing Alternative Methods at FDA Webpage



FDA’s Alternative Report

Released January 5, 2021



AMWG First Case Study – In vitro Micro physiological 
Systems

• Define agreed-upon terminology for MPS and research/regulatory gaps for 
which MPS may be useful.

• Identify partnerships to advance MPS technology.

• Develop draft performance criteria for MPS and discuss internally and then 
with stakeholders

• Develop mechanisms to request information from MPS developers and 
end users



Feedback welcome: Alternatives@fda.hhs.gov



FDA Encourages Stakeholder Dialogue

• FDA Stakeholders are encouraged to discuss with FDA the potential 
use of MPS and other new predictive methodologies for toxicity and 
efficacy of FDA-regulated products. Venues include:

• AMWG webinars-see FDA Alternatives Webpage

• Meetings such as this NASEM Meeting

• Other Joint Meetings on MPS

• By email –alternatives@fda.hhs.gov 

• Pre-IND/IDE meetings/written responses with FDA regulators

• Critical Path Innovation Meetings – outside of a regulatory application



FDA Internal Research- FDA 
User Group

FDA scientists are developing in-house MPS and 
collaborating with several external partners 

FDA and Emulate sign a Collaborative 

Agreement

October 29, 2020



1. CN Bio Innovations LiverChip

2. Engineered Heart Tissue (EHT)

3. Berkeley Heart-Liver system

www.fda.gov
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Liver Heart Combined system designed to 
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Cardiac and hepatic systems being evaluated in the 

Division of Applied Regulatory Science



CBER: Regenerative Medicine Cellular Therapies
Slides courtesy of Kyung Sung

Regenerative medicine is the process of replacing or regenerating human cells, tissues or 

organs to restore or establish normal function. 
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COVID-19 Organ-on-Chip Models: Extramural
Slide courtesy Tracy MacGill, Office of Counterterrorism and Emerging Threats

• FDA and NIH/NIAID awarded a $5.4 M contract to the 
University of Liverpool and global partners to understand 
coronavirus (including SARS-CoV-2) disease severity through 
analysis of non-clinical and clinical samples. 

• The project includes development of in vitro coronavirus 
models to inform medical countermeasure (MCM) 
development and evaluation

• COVID-19 organ-on-chip models led by Public Health England
• Initial focus is lung-chip model development and MCM testing 

with additional model(s) to follow
• Transcriptomics and imaging (mass cytometry, CODEX) will 

support comparison of in vitro (cell culture, organ chips) and in 

vivo responses

www.fda.gov



COVID-19 Organ Chip Models: Intramural
• CBER project (Dr. Tony Wang): Understanding the protective immunity against 

SARS-CoV-2 and Testing vaccine safety and efficacy using Lung-chip

• Highlights:
• The study will infect the Lung-Chip with multiple strains of SARS-CoV-2 and 

delineate the initial innate immune response toward the virus to explore 
susceptibility to SARS-CoV-2 infection. 
• The study will examine the antibody response in the Lung-Chip generated 

by human plasma samples containing high titer neutralizing antibodies 
against SARS-CoV-2, showing how these antibodies may protect human 
lung cells from viral infection and enable cellular immunity from SARS-CoV-
2.
• Knowledge obtained from the study will provide insights into antibody-

dependent enhancement (ADE), which is relevant to evaluating the safety 
of vaccines for COVID-19.  

www.fda.gov



NCTR: Development of Two-Organ MPS 
Models for Reproductive Toxicity 
Assessment

• Conventional tests are time intensive and require large 
numbers of rodents  

• NCTR in partnership with TissUse will develop a MPS 
containing organoids 

• for two tissues linked by a microfluidic circuit for drug 
toxicity testing

• Initial efforts will develop rat in vitro MPS models that 
approximate in vivo hepatic drug metabolism and 
spermatogenesis

• Future efforts will extend to 

• Rat-to-human extrapolation

• Characterization and qualification of the MPS models 
for regulatory use

Two organ-on-a-chip 

platform (tissuse.com)



CVM’s MPS Initiative

• Focus: Gut-on-a-Chip  

• Short term goal 

• Develop a gut-on-a-chip model for determining the 
impact of antimicrobial drug residues on the human 
intestinal microbiome, including the development of 
antimicrobial resistance.   

• Long term goal 

• Develop performance standards for qualification of 
the model to fill a gap in tools needed to support the 
evaluation of antimicrobial drug products intended 
for use in food-producing animals.



Context of Use Qualification

• Beyond analytical validation, what steps need to be taken to enable 
regulatory use, without proving utility each time? 

• FDA developed concept of “qualification:” a conclusion that the results of 
an assessment using the model or assay can be relied upon to have a 
specific interpretation and application in product development and 
regulatory decision-making

• Inextricable to qualification is concept of “context of use:” a clearly 
articulated description delineating the manner and purpose of use for a 
particular approach



Start with a Regulatory Question-Context of 

use

• What question needs to be answered and for what 

purpose?

• How much “validation/qualification” is needed for a particular 

assay will depend on the particular context of use.

• Helps define acceptable applicability domain and limitations

• Context could be expanded over time

• Reference compounds are determined by context of us

Discovery/Screening
Replacement of pivotal 

nonclinical safety study



Moving toward regulatory use
• Does an assay provide data that can be used to answer fundamental drug 

development questions?

• Is the assay mature enough?
• Stable platform, cells

• What endpoints are being measured?
• Are they predictive of in vivo effects?
• Translatable to human?

• Has scientific validity been shown?
• Is it reproducible?
• What test compounds have been assessed?

• Need compounds with in vivo data

• Positives and negatives

• Applicability domain
• Define compounds the assay can assess and not assess

• Criteria for success
• What are sensitivity and specificity?



Remember-Change Takes Time- But It will 
Happen If We All Work Together



Questions

Plese contact me

Suzanne Fitzpatrick, PhD, DABT, ERT

Email-Suzanne.Fitzpatrick@fda.hhs.gov


