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2000  - 2017 

increase of academic

publications related to

the areas of

• 12-fold 
microfluidics

• 985-fold Organ-on-
a-Chip

• 380-fold MPS

Growing activity and interest in 

MPS Field.



Microphysiological Systems - MPS



Light microscopy image of a cardiac-

sphere.4x Magnification

Heart –On-a-Chip 

Human cardiomyocyte derived from iPSC 

Cardio-spheres - cardiomyocytes derived from human induced pluripotent steam cells -

PluriCell. A, B and D-) labeling with Osmium and finalization in ETOH or C-) with critical

point. A-) Tri-dimensional Amira reconstruction. B-D-) Images of X-ray. D-) X-ray image

showing cardio-sphere inside the sample holder of the Synchrotron Light line..



Transmission Electron Microscopy. Cardiac spheroids cuts made in LNBio. Highlight the sequence of sarcomeric units, mitochondria and glycogen deposits in

sarcoplasm and GAP junction. Right: lower magnification.

Heart –On-a-Chip 

Human cardiomyocyte derived from iPSC 



Heart –On-a-Chip 

Human cardiomyocyte derived from iPSC 



Heart –On-a-Chip 

Synchrotron Radiation Micro-CT



Intestine-on-a-Chip



300 uM
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Cyp2E1, 3A4, 1A2, 2B6 e 2C9 

Liver Equivalent



Liver Equivalents

Synchrotron Radiation Micro-CT



Liver Equivalents

Synchrotron Radiation Micro-CT



Liver Equivalents

H&E Histology



Acetaminophen Absorption and Metabolism 

in TissUse® Microphysiolgical System

Marin TM. et al 2018 under review

(APAP-gluc, 52-57% of urinary metabolites) and sulfate (APAP sulfate, 30-44%)



Acetaminophen Absorption and Metabolism in an 
Intestine/Liver Microphysiolgical System

Marin TM. et al 2018 under review



Acetaminophen Absorption and Metabolism in an 
Intestine/Liver Microphysiolgical System

Marin TM. et al 2018 under review



Acetaminophen Absorption and Metabolism in an 
Intestine/Liver Microphysiolgical System

Marin TM. et al 2018 under review





Intestinal Barrier

Vehicle for 24 h

HCA



Liver Equivalents
Toxicity assessment



Summary

• The APAP intestinal absorption and hepatic metabolism could be emulated in the

MPS

• Media circulation or microfluidics flow application seems to improve significantly

the liver spheroids functionality

• The MPS in vitro assessments can be associated to in silico biological modeling to

better predict the pharmacokinetics and toxicological profile of new drugs under

development, thus decreasing costs and time for clinical trials and hopefully

providing better accuracy than animal models soon
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