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Abstract

A novel temperature-responsive tissue culture dish is prepared by using ultraviolet
irradiation to graft poly N-isopropylacrylamide-co-acrylamide (PNIAM-co-AM) onto
commercial tissue culture polystyrene surface (TCPS). These surfaces are able to
promote cell adhesion/detachment by controllable hydrophobicity of the surface. The
physical properties of this temperature-responsive surface were investigated by dynamic
contact angle measurement, Atomic Force Microscopy (AFM) and Fourier Transform
Infrared Spectroscopy (FTIR). The in vitro toxicity of polymer grafted surface was
evaluated by using MTT assay. The PNIAM-co-AM was found to be non-toxic. The cell
attachment/detachment on the graft copolymer film was investigated by using the mouse
fibroblast cell line (L929), mouse pre-osteoblast cell line (MC3T3-E1), and human
chondrocyte primary cells as cell models. Our results demonstrated that L929, MC3T3-
E1, and chondrocyte cells could adhere and grow on the grafted surface similar to those
on the ungrafted TCPS under normal condition at 37°C. When temperature was reduced
below 32°C, the confluent L929, MC3T3-E1 cells, and chondrocyte cells could be
detached as single cells and L929, MC3T3-E1 sheet without any enzymatic treatment.
The harvested cells could be grown on a new tissue culture dish to promote reattachment
of the cells. The cell sheet harvested using the low temperature treatment which is
preserved the ECM and adhesive factors, allowing the sheet to adhere to another culture
surface or other cell sheets as a double-layered sheet. This cell sheet was in a good
condition as indicated by LIVE/DEAD stain.
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cells / human chondrocyte cell / cell attachment / cell detachment / single
layer cell sheet /double layer cell sheet
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