
Several studies suggest that 3-D cell cultures are more likely than 2-D cell 
cultures to reflect accurate physiological responses to cytotoxic compounds. Solidus
Biosciences has developed the DataChip/MetaChip platform that couples a 3-D cell 
culture array with a complementary array of recombinant enzymes to identify 
metabolism-induced toxicity. The IC50 values of many compounds not only depend 
on the morphology of the cultured cells, but also vary with culture conditions and the 
cell type used. Access to a greater number of cell culture conditions on a high-
throughput format enables the generation of a larger and more-predictive portfolio of 
data for new chemical entities. Thus, we have optimized the architecture of both the
DataChip and the MetaChip platform for metabolism-induced toxicity measurements 
to enable the screening of compounds against multiple cell types cultured in 3-D 
matrices under different conditions on a single chip platform. In the new embodiment 
of the DataChip, cells are immobilized within a variety of matrices on 532 elevated 
pillars that are then submersed in microwells of the modified complementary
MetaChip. Recombinant enzymes are sequestered within matrices in the microwells
to enable the in-situ generation of metabolites. Because each cell culture is 
immersed in media in discrete wells, multiple cell types requiring different media can 
be cultured on the same chip. The IC50 values of compounds known to have
cytochrome P450 generated toxic metabolites, such as Troglitazone, are compared 
under different culture conditions for several cell types. These studies demonstrate 
the increased throughput and capability of the modified MetaChip/DataChip system 
to identify metabolism-induced toxicity at early stages in compound safety 

assessment.

DataChip/MetaChip 2.0:
3D Cell-Based Chip Platform for Toxicology Assays
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Stamping and Incubation of Data/MetaChip 2.0
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A new version of the miniaturized 3D cell-culture a rray ( DataChip 2.0 ) in 
conjunction with a new version of the complementary  human metabolizing 
enzyme-containing microarray ( MetaChip 2.0 ) was used to carry out
cytotoxicity endpoint analysis on model compounds, i ncluding measuring the 
effects of Phase I and II human metabolism on cytoto xicity. The DataChip 2.0 is 
a functionalized micropillar chip onto which an array  of 3D human hepatoma
cell cultures (60 nL spots of Hep3B cells encapsulate d in alginate gel) has been 
printed. A single DataChip 2.0 contains 532 individua l cell cultures that 
comprise an array of targets for cell-based toxicit y screening. The MetaChip 2.0 
is a microwell chip containing a complementary array of immobilized metabolic 
enzymes that is designed to emulate the metabolic r eactions in the human 
liver. Using the DataChip 2.0 coupled with the MetaChi p 2.0, the toxicity of a 
parent compound can be compared to that of its meta bolites generated by a 
mixture of human cytochrome P450 isoforms ( P450 mix ), a mixture of both 
P450 and phase II enzymes ( All mix ), and human liver microsomes ( HLM). 
Improved features of the DataChip/MetaChip 2.0 has re sulted in improved 
sensitivity for detecting compound toxicity.  The t est results with 11 model 
compounds suggest that more reproducible and reliab le metabolism-induced 
toxicity data can be obtained using this platform.
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The DataChip: A Human 3D Cell Culture Microarray
Platform

• Cells in alginate/matrigel are spotted onto functional micropillars (14 x 38 pillars per chip)
• Spot volumes are as low as 60 nL
• Encapsulated cells on the DataChip grow during stamping, with different morphology in 3D culture 

than in 2D culture 
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Scanned Image of DataChip after Stamping with MetaChip

(A) No enzyme

Compound
Average IC 50 values ( mmmmM)

No enzyme P450 Mix All Mix HLM
2-Acetylbenzothiophene >1600 >1600 >1600 >1600

Tolcapone 115 126 148 115
Carbaryl 405 130 400 355
Danazol >800 >800 >800 >800

Nefazodone >400 >400 >400 280
Diclofenac 635 515 710 630

Acetaminophen >2000 22 113 1100
Flutamide 185 195 270 200

Dacarbazine >600 >600 >600 >600
Napropamide >800 17 >800 >800
Troglitazone 125 14 79 93

Metabolism-induced toxicity from 11 model compounds
(Compounds highlighted in blue indicate 

where metabolism-induced toxicity occurred)
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To prepare the DataChip 2.0, Hep3B cells in an alginate solution were printed in whole regions; the
MetaChip 2.0 was transversely divided into four regions (A – D), containing different combinations 
of metabolic enzymes.  Six different compounds were printed in regions 1 – 6 of the MetaChip 2.0, 
creating 24 distinct regions on the chip, each region containing a 3 x 6 mini-array.  Within each 
mini-array, 6 different doses of a compound were assayed for toxicity.  A single DataChip 2.0 
combined with a single MetaChip 2.0 has the capability to generate 24 dose response curves for 6 
compounds and their metabolites generated from the different metabolic conditions on the chip.
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