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A 3D Bioprinted Free-Standing and Self-Organized Intestine Model
using a Colon-Specific Bioink

Ms Hohyeon Han?, Ms Yejin Park?, Mr Uijung Yong? Mrs Jinah Jang™*?

School of Interdisciplinary Bioscience and Bioengineering, Pohang University of Science and Technology (FOSTECH),
Pohang-si, South Korea, “Department of Convergence IT Engineering (CiTE), Fohang University of Science and
Technology (POSTECH), Pohang-si,, South Korea, *Department of Mechanical Engineering (ME), Pahang University af
Science and Technology (FPOSTECH), Pohang-si,, South Korea

Biography:

Ms. Hohyean Han is as MS and Ph.D. is a MS and Ph.D. course student in the Schoaol of Interdisciplinary
Bioscience and Bioengineering at Pohang University of Science and Technology (POSTECH) in the Republic
of Korea. She received her Bachelor’s degree in Biomedical Engineering from Yonsei University, the
Republic of Korea in 2018. She starts her research after joined Prof. linah Jang’s group in 2019. Her
research is focused on 3D bioprinting of intestine and blood-brain barrier madels.

Intestine-related disease (e.g., inflammatory bowel disease, colorectal cancer) is a major global health
problem and threatening millions of lives. Animal models have been used to investigate potential drug
candidates before clinical trials and provided considerable insights to understand veiled mechanisms of
diseases. However, species differences resulted in poor prediction of drug responses in many cases. For
this reason, there has been growing interest in developing in vitro intestine tissue models. Although
current microfluidic-based intestine models are still extensively being used, they have inherent
limitations in mimicking physiological conditions such as cell-cell and cell-matrix interaction and 3D
complex epithelial structure of native tissues. Physiologically relevant 3D bioprinted tissue models that
recapitulate tissue-specific microenvironmental niche can ease these challenges. In this study, we
developed a colon-specific bicink material, Colon decellularized extracellular matrix {Colon dECM),
derived from porcine tissue through decellularization wherewith we fabricated an intestine tissue
model. Then, we identified the biochemical and biophysical characteristics of Colon dECM and
established its printing process. It was found that Colon dECM promotes especially enteroendocrine
functions of intestinal organoids compared to other ECM-derived material. Furthermore, 3D bioprinted
intestine model with hollow lumen fabricated using Colon dECM showed spontaneous maturation and
differentiation of encapsulated intestinal epithelial cells. Overall, Colon dECM is believed to be
conducive to cellular maturation and self-organization and guiding tissue morphogenesis. We envisage
developing an advanced in vitro model of the human intestine, which better captures the native
physiological functions using the developed Colon dECM bicink, that can be utilized as a platform to
study intestinal disease and its treatments.



