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Stamp 1 and Stamp 2

Micropattern 1

Micropattern 2

PDMS

Silicon template
Cast a silicon replia from the silicon master

BMP-2 ink
PDMS stamp

Cover the stamp with BMP-2 ink

Dry the stamp

Confocal contact with substrate

'

Fig. 1 The schematic diagram of fabrication of BMP-2

micropatterns by microcontact printing

Stamp 3

Micropattern 3

Fig. 2 The micropattern design and typical fluorescent images of micropatterns

The numbers in the pictures are the values of micropattern dimensions. The period of the structure is in pwm.
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Fig. 3 The cell adhesion on PS surfaces and BMP-2 coated surfaces
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Fig. 4 The cell adhesion behavior of human chondrocytes on different BMP-2 micropatterns

(a, b, ¢) The effect of micropattern 1 on cell adhesion. (d, e, f) The cell adhesion on micropattern 2. (g, h, i) The influence of micropattern 3 on cell

adhesion.

(b)

100 pm 100 pm

Fig. 5 The protein expression of human chondrocytes
on PS (a) and BMP-2-coated PS (b) surfaces
Red: Type I collagen; Green: Type VI collagen; Blue: DAPIL.
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Fig. 6 The collagen II and VI expression of human chondrocytes on micropattern 1
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Fig. 7 The collagen II and VI expression of human chondrocytes on micropattern 2
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Fig. 8 The collagen II and VI expression of human chondrocytes on micropattern 3
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Fig. 9 The influence of different micropatterns
on protein expression of human chondrocytes
[: Collagen II; O: Collagen VI.
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Effects of Protein Micropatterns of Biomaterials Surfaces on
Human Chondrocytes Morphology and Protein Expression”

PAN Chang-Jiang™, DONG Yun-Xiao, NIE Yu-Dong, WANG Yuan-Liang
(Key Laboratory of Biorheological Science and Technology, College of Bioengineering, Chongging University,
Ministry of Education, Chongging 400044, China)

Abstract
surfaces fabricated by microcontact printing (WCP) on human chondrocytes adhesion, spread and protein

In order to study the effects of extracellular matrix (ECM) protein micropatterns on biomaterials

expression, the bone morphogenetic protein 2 (BMP-2) was printed onto polystyrene (PS) surface to fabricate the
ECM protein micropatterns by wCP. Three kinds of excellent micropattern were obtained successfully according to
the fluorescent images. The human chondrocytes were seeded on PS (control samples), BMP-2 coated PS surface
and PS surface with BMP-2 micropatterns, respectively. As compared with control samples, the human
chondrocytes on BMP-2 coating exhibited better growth and spread behavior, at the same time, the BMP-2 coating
also cannot promote expression of collagen [ and VI . On the other side, the results concerning BMP-2
micropattens indicated that the protein micropattern surfaces have significant influence on cell adhesion, spread,
alignment and functions. The cells preferentially adhered on micropattern protein zones. The micropattern shape
and its sizes affected not only the cell adhesion morphology and spread degree but also the type Il and VI collagen
expression. The spread behavior of cell has some positive connections with protein expression and the cell with
more spread expressed more type [I and VI collagen. These results suggested that the ECM protein micropatterns
can effectively regulate human chondrocytes growth and functions.
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