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Recently, we reported an activated-ester-type photocleavable crosslinker,
NHS-PC-4armPEG, which is convenient material to prepare photodegradable
hydrogels through simple two-component mixing reaction using a
biocompatible polymer containing amino moieties such as gelatin. In this
study, we applied this gelatin-based photodegradable hydrogels to construct
biomimetic 3D liver tissue in a microfluidics device with a manner of
photolithography. This platform enabled microscale fabrication of perfusable
tissues with designed geometry in a microfluidic device. A microfluidic
device was fabricated out of PDMS by soft lithography. The culture medium
was perfused into the assembled device by a pressure control system. After
encapsulation of HepG2 cells in the hydrogels, the samples were exposed
to patterned light using a mask-free irradiation system. The hydrogels in the
irradiated area were completely degraded after incubation, and patterned
hydrogels were successfully prepared on the PDMS lid. The light irradiation
and hydrogel degradation did not alter cell viability in the unexposed regions
during this process as shown by live/dead test. To assess the ability to perform
3D perfusion culture, the patterned hydrogels on the PDMS lid was loaded into
the assembled microfluidics device. The hydrogels with different geometry was
successfully loaded into the PDMS perfusion culture device and homogeneous
medium flow through the patterned hydrogels was observed.
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