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An attempt to culture cells on a single-crystal silicon substrate:
Stretching and growth of fibroblast and osteoblast-like cells

in a microchannel array and micropit array

Hiroko E. Kikuchi!, Yuji Kikuchi2, and Yoshinori Kuboki3

1) Department of Oral Microbiology, School of Dentistry, Hokkaido University, Sapporo,
060-0813

2) Food Engineering Division, National Food Research Institute, Tsukuba, 305-8642

3) Department of Oral Biochemistry, School of Dentistry, Hokkaido University, Sapporo,
060-0813

Abstract

Tissue cells adhere to extracellular matrix (ECM) and this attachment to ECM is
known to play an essential role in their growth, function, and even survival. Recently,
the geometry of ECM has been shown to play an additional role in the regulation for
cells to proliferate and differentiate so that normal morphologies of tissues can be
formed or maintained. The aim of the present study is to show usefulness of structures
microfabricated in the surface of a single crystal silicon substrate to further elucidate
the role of ECM geometry. Fibroblast and bone marrow-derived cells were cultured in a
microchannel array and micropit array both coated with ECM protein collagen.
Fibroblast cells showed more rapid stretching in the terrace area, i.e., a space having
4.5 um height than in the well, i.e., a space having 40 um height. Cells fully stretched
in the terrace area voluntarily detached themselves from there when nutrient supply
and environmental conditions became worse. Bone marrow-derived cells appeared to
voluntarily enter into the pits and showed an increased growth rate particularly in
100-200 um square pits.
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