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National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health.

Å Themainorgan of the body detoxification

Å Nephrotoxicside-effectsof drugs

Å Needfor the relevantmodel



DynamicStatic

https://innovation.cherrybiotech.com/organs-on-a-chip/from-an-organ-on-a-chip-to-a-body-on-chip

Å TheaimҦ animal-free in 

vivo-like in vitro model
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doi: 10.1038/nnano.2012.168

https://www.anhsci.com/product/corning/cell-culture/transwell/no-
354540/?utm_source=rss&utm_medium=rss&utm_campaign=no-354540

https://www.istockphoto.com/search/2/image?phrase=cell+culture+dish
https://www.mattek.com/store/p24g-0-10-f-case/
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Microfluidic cartrige  

Pump 

Incubator with microscope



Cell chamber
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Upper input Upper output 

Lower input Lower output Electrodes for the TEER 
measurement

Micro-hole array chip

Temperature 
unit 

Camera
Miniaturized incubator microscope

Silicon nitride membrane with microholes
ÅwŜƎǳƭŀǊ ŀǊǊŀȅ ƻŦ ǳǇ ǘƻ млΦллл ƘƻƭŜǎ ƻŦ о ҡƳ ŘƛŀƳŜǘŜǊΤ
ÅOptically transparent;
ÅMembrane size: 1.6 x 1.6 mm

Microfluidic cartridge with integrated cavity chip and two 
channels (about and under the chip) 
Å Integrated electrode for impedance measurement 
ÅSize: 75 x 25 mm 

ÅCMOS camera and different LEDs for bright-
field and fluorescence imaging;

Å Integrated temperature unit keeps cells at 
37ϲC and allows long-term cultivation under 
fluidic conditions

Waste 
collection 

Flow direction
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Medium and air release

Upper inflow

Lower inflow



Materialand method

Vital staining:
fluoresceindiacetate+ propidiumiodide

Cisplatin

Nanoparticles FITC-SiO2

Size (nm) 34.6 ҕ3.49 

Zeta potentional (mV) -61.2 ҕ1.05  

Number of particles per ml ~1.7x1014

TEM image

National Institute of Diabetes and Digestive and Kidney 
Diseases, National Institutes of Health.

TH-1 
Human renal proximal tubular 

epithelial cells 



Transwellsystem- static

Polycarbonatemembrane

Control
Vital staining

Cisplatin 
20ug/ml

24h
Vital staining

SiO2-FITC NPs 
24h

FDA PI

FDA PI

1mg/ml NPs

FDA

100ug/ml NPs PI

https://www.youtube.com/watch?v=w5Zlfj1ehlo


