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Advances in poly (N-isopropylacrylamide) based platforms
for cell culture

Lei Yang®, Tianging Liu?, Xiaoguang Fan®, Fei Wang', and Zheng Li'

1 School of Environmental and Biological Engineering, Liaoning Shihua University, Fushun 113001, Liaoning, China
2 Dalian R&D Center for Stem Cell and Tissue Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China
3 Fushun Petrochemical Company, China National Petroleum Corporation, Fushun 113008, Liaoning, China

Abstract: Poly (N-isopropylacrylamide) (PNIPAAm), a temperature-responsive polymer, can be potentially applied to
replace enzymes or cell scrapers to recover attached cells. Taking full advantage of this unique function of PNIPAAm, cells
can be protected from enzymatic hydrolysis and mechanical treatment, thereby to provide ideal seed cells with high quality
for biomedical fields. In this review we describe the method to facilitate cell effective adhesion and rapid detachment on
thermoresponsive two dimensional surfaces, including selecting special substrate, introducing hydrophilic group, adjusting
reactant ratio, controlling polymer thickness/density, providing appropriate external force, so as to effectively improve
adherent cell adaptability to thermoresponsive surfaces, depress the risk of bacterial contamination and reduce the effect of
low-temperature treatment on the cells. The three dimensional cell culture systems involved in temperature-sensitive
microcarriers, scaffolds and gels were briefly discussed. The application based on the platforms for cell culture was also

presented.
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Fig. 2 Cell attachment and detachment before or after
cooling treatment when seeded on thermoresponsive
substrates with different film thickness and surface
wettability.
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Fig. 3 Thermoresponsive microcarrier and scaffold
for cell culture and recovery.
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Fig. 4 Attachment and detachment of scattered cells
and cell sheet from thermosensitive surfaces before and
after lowering temperature.
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