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Table 1 ~ Comparison of gelling components of various hydrogels used in artificial cell system
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Fig.1 Simulation of gel on cytosol: (A) Image of sol-gel transition in the vesicle at 20 °C and 27 C 6l (B) The
trajectory of particles in the artificial cell within 500 s in the sol state (blue line), and the trajectory of particles in
the artificial cell within 500 s in the gel state (red line)W’J
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Fig.2 Preparation of gel artificial organelles in artificial cells: (A) Artificial cell structure containing hydrogel

organelles prepared by emulsion method®’; (B) Time dependent fluorescence caused by signal transduction

between gel organelles in artificial cells'””
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Fig.3 (A) Drug release in temperature responsive hydrogel system caused by temperature change st (B) Drug
release mechanism of artificial cells encapsulated with thermosensitive hydrogels in response to near-infrared
lightm]; (C) Molecular response hydrogel responds to dextran/H,0, molecule and releases encapsulated
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Fig.4 (A) Hydrogen bond interaction between the hydrogel and the artificial cell enhances the compression
(A1) and stretching (A2) abilities of the material *; (B) Bionic structure diagram of artificial blood vessel *"
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Application Progresses of Hydrogel in Artificial Cell System

LI Shu-Bin', DONG Ming-Dong”, HAN Xiao-Jun"'
!(State Key Laboratory of Urban Water Resources and Water Environment, School of Chemical Engineering and
Chemistry, Harbin Institute of Technology, Harbin 150001, China)
*(Interdisciplinary Nanoscience Center, Aarhus University, DK-8000, Denmark)

Abstract Hydrogels are kinds of hydrophilic three-dimensional network structures. It not only has a water
environment similar to extracellular matrix, but also can achieve multiple functions by regulating its composition,
force and network structure. The superior water retention and intelligence not only provide a suitable environment
for cell survival, but also endow materials with excellent environmental responsiveness, which has attracted great
attention in the fields of biomedicine and tissue engineering. In addition, the current artificial cells with simple
structure and function cannot meet the requirements of synthetic biology for the complex structure and diversified
performance of artificial cells. The introduction of hydrogel can make artificial cells more intelligent and greatly
expand the application range of artificial cells. It can not only make artificial cells have the structure and function
of real cells, but also show great application potential in drug controlled release and tissue engineering. The
application progresses of hydrogel in artificial cell system in recent years were reviewed in this paper, and the
future development trends were propected.
Keywords Hydrogel; Artificial cells; Controlled drug release; Tissue engineering; Review
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