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Abstract
With the cost of bringing a drug into the market rising to US$ 400 million, there is a greater need 
to eliminate false lead candidates by performing pre-clinical drug screening using in vitro models 
with enhanced degree of predictability. Currently available models are mostly for non-cell based 
in vitro drug screening, involving molecular assays, such as affinity binding assays. However, it 
is important that such drug testing models incorporate cells, in particular primary hepatocytes as 
they contain a broad range of metabolizing enzyme activities, hepatic transporters, and other 
differentiated functions. Maintaining high level functions in vitro has been challenging. Over the 
years, we have systematically investigated and engineered extra-cellular microenvironments; and 
developed innovative 3D hepatocyte-culture models for drug testing applications. Here I would 
describe our recent efforts to develop a 3D HepaTox Chip based on a microfluidic platform; and 
explore a few other models based on microfabricated membranes or polymer hydrogel or inter-
cellular linkers. A highly interdisciplinary approach will be elaborated to illustrate the process of 
developing a useful real-world application solution from conception, to basic studies, to 
engineering parts, and finally to integration into a useful device/platform.
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