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Oxygen Plasma-vulcanized Deformable Polydimethylsiloxane
Sheet Culture Substrates
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Abstract A method of preparing deformable polydimethylsiloxane sheet culture substrates by oxygen plasma
vulcanization was developed. As compared with the traditional heating vulcanization method,the substrates pre-
pared in this way have hydrophilic surfaces, the adhesion and spreading of cells both occur quickly, and the wrin-
kling deformation of substrates develops quickly, too. In addition, the changes of wrinkles during treatment of cy-

tochalasin D were observed, and the result shows that this technique has high temporal resolution.
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Fig 2 Comparison of surface hydrophilicity
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Fig 4 Dynamic variation of substrate wrinkles

[15.16]
b



331

[11]
)

Pelham RJ,Wang YL. High resolution detection of mechanical
forces exerted by locomoting fibroblasts on the substrates. Mol
Biol Cell, 1999; 10 : 935

Oliver T, Dembo M, Jacobson K. Traction forces exerted by lo-
comoting cells. Cell Motil Cytoskeleton, 1995; 31 = 225
Lauffenburger DA, Horwitz AF. Cell migration: a physically
integrated molecular process. Cell, 1996; 84 : 359

Pelham RJ.Wang YL. Cell locomotion and focal adhesion are
regulated by substrate flexibility. Proc Natl Acad Sci USA,
19975 94 : 13661

Chicurel ME, Chen CS, Ingber DE. Cellular control lies in bal-
ance of forces. Curr Opin Cell Biol, 1998; 10 : 232

10

11

12

13

14

15

16

Ingber DE. Tensegrity: the architectural basis of cellular
mechanotransduction. Annu Rev Physiol, 1997; 59 : 575
Harris AK, Wild P, Stopak D. Silicone rubber substrata:a new
wrinkle in the study of cell locomotion. Science, 1980; 208 :
177
Lee J, Leonard M, Oliver T, et al. Traction forces generated
by locomoting keratocytes. J Cell Biol, 1994; 127 = 1957
Harris AK, Stopak D, Wild P. Fibroblast traction as a mecha-
nism for collagen morphogenesis. Nature, 1981; 290 : 249
Kricheldorf HR. Silicone in polymer synthesis. Springer-Ver-
lag Press. Reprinted by Beijing World Publishing Corporation,
1998; 122

Xia YN, Whitesides GM. Soft lithography. Angew Chem Int,
19985 37 = 550

Harris AK. Fibroblasts and myoblasts. Methods Enzymol,
19885 163 : 623

Harris AK. Tissue culture cells on deformable substrata:
Biomechanical implications. ] Biomed Eng., 1984; 106 : 19
Wahlgren M, Arnebrant T. Protein adsorption to solid sur-
faces. TIBTECH, 1991; 9 : 201

Yu Yaoting. Biomedical material. Press of Tianjin University,
20005 224. [ . . s
20003 224

Yang Zibin. Biomedical Engineering. Heilongjiang Science and
Technology Press. 20003 357[

. 2000; 357]
( :2002-07-09)



