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Microgel Bath for High Resolution 3D Printing of Decellularized Extracellular

Matrix (AECM) Bioink and its Application to Fabrication
of Nerve Conduit Filler
*3 4 Al(POSTECH), 21 ¢d(24tch 5t), 21 E 2I(POSTECH), Z4 X| =(POSTECH),
72 2(POSTECH), Bt & Al(S AT Stm), BHed & (S AHTH &), *2= 5 2 (POSTECH)
*J. S. Kong, K. Min, J. Kim, J. Kim, G. Gao, H. Park, H. H. Han, “D.-W. Cho

Key words : 3D bioprinting, 3D printing medium, Tissue-derived bioink, Microfiber, Nerve regeneration

To treat peripheral nerve deficits, a variety of synthetic and decellularized materials with anisotropic architectures are developed due to the
advantages proposed by aligned structures with respect to cell activity, migration, and directionality. Additionally, narrowing microscale
topological cue has advantages on alignment and migration of cells. However, up to date, fabricating 3D hydrogel constructs composed of
thin microfibers under 50 um using mechanically weak hydrogel like low concentrated dECM bioink is challenge, unlike synthetic
polymer-based fabrication. In this study, we created a microgel printing bath solution to three-dimensionally print a dECM bioink, derived
from porcine nerve, as a thin microfiber. A 30 pm filament resolution of low viscosity dECM hydrogel with a neutral pH was achieved
using an alginate microgel supplemented printing bath. To treat the sciatic nerve defect model of rats, 3D printed cylindrical constructs
retaining bundle of dECM microfibers were used as a filler of the polycaprolacton (PCL) conduit. The total number of regenerated axons
and relative gastrocnemius muscle weight ratio were comparable to those of the autologous nerve graft group. Meanwhile, the results were
superior to those of the porcine decellularized nerve tissue group or the 3D printed filler only group.
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A Hybrid Bioprinted Tissue Platform with Bipillar-grafted Strain Gauge
Sensors for Continuous Wireless Monitoring in Drug Screening
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Over the years, engineered heart tissue (EHT), composed of cardiac cells and a hydrogel, has been considered as a promising in-vitro cardiac model in
that it can reproduce the physiological contractions of an actual animal heart. In particular, the contractile force of EHT is one of the representative
factors to evaluate drug-induced cardiotoxicity that is a major cause of the withdrawal of drug development. Although there have been a lot of
methods to monitor the contractile force of the EHT, most of them are based on optical readout systems that have to process a huge amount of image
data. Recently, a strain gauge-based microphysiological system was developed to monitor the contractile force of a laminar cardiac tissue, which can
acquire real-time data with a relatively small amount of data. However, the system can monitor only few layers of cardiomyocytes, which are
physiologically less relevant environment compared to EHT. Here, we developed a hybrid bioprinted tissue platform, consisting of six bipillar-grafted
strain gauges (BPSGs) and one wireless device, that enables online monitoring of the contractile forces from 6 different EHTs in real time during
culturing. Furthermore, we confirmed that our system can detect the effects of commercially available drugs on EHTs.

Z7| This research was supported by the MSIT (Ministry of Science, ICT), Korea, under the High-Potential Individuals Global Training Program
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