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Current Membership:

Regulators,
Government Agencies 

& Contractors

Disclaimer: Participation by individual scientists does not 
represent the official viewpoint of any government agency.  
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Biotechnology
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Current Membership:

Pharmaceuticals
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Current Membership:

Academics
& MPS Networks
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MPSCoRe Objectives

Provide a neutral forum to facilitate engagement among international research efforts

Facilitate connections between MPS technology developers and potential end users

Work with global regulatory authorities to improve understanding of regulatory needs and decision contexts

Provide cross-discipline and -sector expertise in characterizing criteria for model performance and readiness

Support the assessment of novel MPS models against concurrently generated preclinical and clinical data

Ensure that the animal reduction and replacement opportunities these model platforms offer are recognized
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Identifying Scientific and Practical Challenges Affecting the 
Use of MPS for COVID Research and Drug Development
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https://doi.org/10.1016/j.drudis.2021.06.020
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BioSystics Analytics Platform™ COVID-19 Portal

Facilitate connections between MPS technology developers and potential end users

Provide cross-discipline and -sector expertise in characterizing criteria for model performance and readiness

https://mps.csb.pitt.edu/

https://mps.csb.pitt.edu/


13https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/


14https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/


15https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/


16https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/


17https://mps.csb.pitt.edu/
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BioSystics Analytics Platform™ COVID-19 Portal

Characteristics of the iPSCs
• Differentiated cell type(s) 
• Differentiated phenotypes 
• Differentiated maturity level 
• Functional profiles 

Patient profile
• Demographic 
• Known disease conditions 
• Genomic abnormalities 

Source of cells
• Vendor 
• Collaborator
• Others 

Protocols
• Isolation of patient cells         

(e.g., skin, blood, other cells) 
• Differentiation to target cell type 
• Preparation for model 

Established applications 
• Healthy tissue/organ model(s) 
• Disease tissue/organ model(s) 

https://mps.csb.pitt.edu/
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BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/
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MPSCoRe members may access a private list of other 
member profiles, and share their own information 
about:
• Organization
• Areas of expertise
• Platforms in use (or of interest)
• Species and tissue types in use (or of interest)
• Applications for the model
• Focus of SARS-CoV-2 and COVID-19 research
• Availability of biosafety levels 3 and 4 facilities

BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/
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Proof-of-Concept Study

Support the assessment of novel MPS models against concurrently generated preclinical and clinical data

https://www.niaid.nih.gov/research/covid-19-research-integrated-research-facility


Other Activities

• Regular virtual workshops and webinars
• Engagement with WHO to facilitate rapid response to 

research capabilities for COVID-19 variants of concern
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https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives

Provide a neutral forum to facilitate engagement among international research efforts

Facilitate connections between MPS technology developers and potential end users

https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives


Future Directions

• Possible expansion of working group scope to include other 
emerging infectious diseases

• Efforts to advance regulatory acceptance of MPS approaches
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https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives

https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives


Proposed Symposium/Workshop
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Work with global regulatory authorities to improve understanding of regulatory needs and decision contexts

Symposium/Workshop
• May 2023
• Virtual event
• Raise awareness of opportunities
• Facilitate discussion/collaboration among international regulators
• Feature presentations on MPS models for infectious disease research

• Potential for regulatory applications
• Current regulatory approaches

• Food and Drug Administration Innovative Science and Technology Approaches 
for New Drugs (ISTAND) Pilot Program

• European Medicines Agency Innovation Task Force

https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-programs/innovative-science-and-technology-approaches-new-drugs-istand-pilot-program
https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines


Impact

25doi.org/10.14573/altex.2110131

ALTEX ● Volume 38, Number 4 ● October 2021
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Impact

26Si et al., 2021 Nat Biomed Eng | doi.org/10.1038/s41551-021-00718-9Emulate, Inc. | May 2020

Angiotensin Converting 
Enzyme Receptor 2 (ACE-2) 

Expression

Undifferentiated Differentiated

• Extracellular matrix and cell interactions
• Cell shape and cyto-architecture
• Tissue-tissue interactions
• Mechanical forces
• Dynamic flow system  
• Resident or circulating immune cells can be included

https://doi.org/10.1038/s41551-021-00718-9


Summary
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Reduce reliance 
on animal models

Improve human health

• Engagement

• Connections

• Regulatory needs and 
decision contexts

• Cross-discipline and            
-sector expertise

• Assessment of novel MPS 
models

• Ensure animal 
reduction/replacement 
opportunities are 
recognized

Accelerate 
development and 

adoption of MPS in 
infectious disease 

research

MPS are human-relevant in vitro platforms to study infectious diseases and develop therapeutics. 
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