MICROPHYSIOLOGICAL SYSTEMS (MPS)

Microphysiological systems (MPS), also called organs-on-chips, are microfluidic devices that emulate
tissue and organ physiology in vitro. MPS allow for the application of fluid flow and the combination of

several organ systems.

ATTRIBUTES

e A system that allows for the three-dimensional
co-culture of multiple cell types

¢ [ndependently controlled parameters
(e.g. types, ratios, and configurations of cells;
transcellular chemical, molecular, and oxygen
gradients; flow levels; and mechanical forces)

e Biochemical and biomechanical
microenvironments that influence
cell activities

o Tissue-tissue interfaces which recapitulate
tissue-barrier functions and transcellular
transport, absorption, and secretion

e High-resolution imaging capability in real time
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APPLICATIONS

e Discovering mechanisms of human disease
and pathways of toxicity

e |dentifying human responses to drugs, toxins,
and environmental cues

e Testing drugs and chemicals under
physiological conditions

¢ Modelling pharmacokinetic and
pharmacodynamic properties of drugs

e |nvestigating toxicokinetic parameters of
chemicals

o Studying the interplay of several organ
systems in multi-organ MPS/human-on-a-chip
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