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Figure 5: 5A) C2C12 growth under the influence of contact or secretion interactions for
both bEND cells (positive study) or 10T1/2 (control), 5B) Proliferation due to interactions
with bEnd cells, Stained for VEcadherin (endothelial marker, red) and Desmin (muscle
marker, green) to confirm cell identities (endothelium and myoblast).

only interactions would be distributed through the two groups of devices. The results are shown in Figure 5 and suggest
that the interaction is mainly contact based and secreted factors play only a marginal role. This can be concluded from the
fact that a significantly higher proliferation was observed in the continuously perfused wells, where cells remained in
close contact. In the case that the cells were retained in separation but the secreted factors were allowed to accumulate,
proliferation remained almost same and was not statistically different from that observed in the controls (both contact and
secretion interactions with 10T1/2 cells).

CONCLUSION

In this work, we have successfully demonstrated the application of a novel microfluidic array chip for pairwise cell
interaction studies. The fabricated device can provide high-throughput cell culture platform for multiple cell types at a
pairwise cell resolution. The enabling control of interaction modality was validated by studying C2C12-PC3 secretion
interactions and C2C12-bEnd contact interactions. An increased proliferation rate of C2C12 cells was observed when
exposed to the secreted factors from PC3 cells. When C2C12 cells were in contact with bEnd in continuous perfusion,
proliferation rate was significantly enhanced. As a research tool, the proposed device is useful to distinguish cellular
interactions in a complicated niche where both contact interactions and secreted factors can contribute in determining cell
fate. It is expected that after identifying a niche of multiple cell types, many other cell combinations and types can be
tested as desired, utilizing the stepwise cell loading and the dynamic control of interaction modalities throughout the
study.
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