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Renal toxicity remains a major issue in clinical trials, and stresses the need for more predictive models fit 
for implementation in early drug development1. Here, we describe a perfused, leak-tight renal proximal 
tubule cell (RPTEC) model cultured within a high throughput microfluidic platform (Mimetas’ 
OrganoPlate®)2, along with recent results from a 12-compound nephrotoxicity screen performed within 
the “NephroTube” CRACK IT consortium in collaboration with sponsors and the NC3Rs.  

 
Human RPTEC (SA7K clone, Sigma) were grown against a collagen I ECM in a 3-channel OrganoPlate®, 
yielding access to both the apical and basal side. Drug-induced toxicity was assessed by exposing kidney 
tubules to 4 benchmark and 8 blinded compounds with known clinical effects supplied by the sponsors 
for 24 and 48h. The tightness of the barrier was evaluated by diffusion of a dextran dye from apical to 
basal compartment. Parallel to this, cell viability with a WST-8 assay and the presence of LDH in the 
supernatant were assessed. Finally, kidney tubules were lysed, and RNA was extracted for gene expression 
analysis of acute kidney injury markers.  
 
Upon perfusion flow, RPTEC form leak-tight confluent tubular structures against the collagen I ECM in the 
OrganoPlate®. The NephroScreen revealed significant decreased barrier tightness and cell viability in 7 
out of 12 compounds. Furthermore, the release of LDH was significantly increased in 9 out of 12 
compounds. An increased expression in HMOX1, TNFα and NGAL was observed in 9, 5 and 7 out of 12 
compounds respectively whereas claudin-2 showed a decrease in 6 out the 12. Overall, more effects were 
observed after 48h in comparison to 24h exposure.  
 
 
 
 
 
 
 
Figure 1. A) The 3-lane OrganoPlate® platform with 40 microfluidic cell culture chips embedded in a standard 384-
well microtiter plate. B) Schematic overview of RPTC cells cultured against a collagen I ECM in a 3-lane OrganoPlate® 
yielding access to both apical and basolateral side. C) Phase-contrast image of RPTC cultured in the top channel of 
the OrganoPlate® at day 7.  

 
The kidney-on-a-chip model in the OrganoPlate® provides a promising in vitro renal toxicity tool to answer 
the desire to provide a better alternative to animal studies in terms of throughput, costs and predictivity 
and ultimately will be commercialised after further validation. 
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