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MPS Standardization Efforts in the USA

• OTEES* Working Group
• The 3Rs Collaborative (formerly The North 

American 3Rs Collaborative)
• Standards Coordinating Body (SCB): Regenerative 

Medicine
• Center for Alternative to Animal Testing (CAAT), 

Johns Hopkins University

*OTEES WG = Organ/Tissue on a Chip Engineering & Efficacy Standards Working Group



OTEES* Working Group Mission

• To build up the basis for publications regarding guidelines as 
well as important engineering aspects of OoC/ToC, which can 
serve as the first step towards standardization of these 
systems.

• Mapping out as many aspects of standardization as possible 
will ultimately provide us with a roadmap for OoC/ToC 
standardization - In progress

*OTEES WG = Organ/Tissue on a Chip Engineering & Efficacy Standards Working Group



Overview of Standardization
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Online presence: website …



Standards development process

Standards are developed as a result of the work of different collaborating stakeholders. Standards will help with 
characterizing and comparing different microphysiological systems, and with communication between 
stakeholders.

Reyes et al. Lab Chip, 2024, 24, 1076
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Ecosystem in MPS Standardization
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OTEES Working Group
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Work in Progress

• Development of a Roadmap for OTEES (USA)
• Vocabulary of terms for a possible ASTM International or ISO standard 

(Kidney)

• Workshop at the MPS World Summit 2024
• Speakers from the USA, Europe and Asia

• Plans for an annual (USA) meeting of industry stakeholders, government 
agencies, and academia

• Possible venues: NIST, FDA, …



Work in Progress

Interactions with other government agencies
• MOU with NCATS/NIH

• Will allow for:
• Develop opportunities, such as workshops, that would bring together stakeholders to discuss 

the progress of the MPS translational programs and generate new ways to advance the 
standardization of MPS and New Approach Methodologies (NAMs)

• Developing programs that advance translation and adoption of MPS

• Engaging in additional activities, where appropriate, to promote the adoption of MPS as 
NAMs”

• FDA (through OTEES and others)
• Future collaborations with other NIH institutes 



Organ on a Chip Platforms with Integrated Electronics

Organ on a Chip systems for cancer cell migration 
assays and cell-cell interactions between cancer 
and neighboring cells Heart on a Chip



Organ on a Chip Platform with Integrated Electronics

Organ-on-a-chip devices use microchannels to bring small, 
controlled amounts of fluid into contact with tissue 
cultures.

Rendering of an organ-on-a-chip device 
showing two overlapping channels with a thin 
semi-permeable membrane between them. 
Electrodes, on the membrane, are used to trap 
cells in each channel.



Simultaneous dielectrophoretic (DEP) trapping

Simultaneous DEP Trapping

Liver (Red, top) and Endothelial cells (Green, 
bottom), < 2 Vp-p, 10 MHz

Cell-cell interactions

Liver (Green, top) and Endothelial cells (Red, bottom)



Bioelectronic Sensors for Heart on a Chip



Bioelectronic Sensors for Heart on a Chip
Device Design, Fabrication, and Assembly

Characterization of iPSCs & iPSC-Derived Cardiomyocytes

100 um

300 um

Well-plate

MPS/Organ on 
a Chip Device

iPSC-derived cardiomyocytes – Optical observation 
of functional capabilities
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