Development of
a modified PDMS
hydrogel for use
in cell culture

METHODS

INTRODUCTION

Abstract

Cells sense their physical environment through
mechanotransduction - that means they
convert mechanical forces and deformations
into biochemical signals, such as activating
different signaling pathways. The surface of
polystyrene, which is used in everyday life in
the cell culture laboratory, is quite stiff and
influences the cellular functions, such as:
proliferation, differentiation, migration, and
apoptosis. For this reason, the development of
a hydrogel that resembles the mechanical
structure of human tissue is very important.

Aim

In this project, different polydimethylsiloxane
(PDMS) gels with different elasticities were
polymerized. The surface of PDMS was coated
with a three-dimensional Gelatin-
Glutaraldehyde cross linking. The influence of
the composition of PDMS on the attachment,
growth, morphology and spreading of NIH 3T3
cell line (fibroblasts) was within this work
examined. In addition, the long-term stability of
the coating should be considered as well.
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Fig.3 Cantilever of the MicroShquisher

Fig.5 Fluorescence staining of
PDMS 10:1 (S.527: 5.184) coated
with gelatin-GA by using 4-chloro-
7 nitrobenzofurazan.
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Fig.2 A total of 8
tensile tests were
carried out. This
gave an average
modulus of elasticity
of 1.56 MPa for the
stiffest gel.
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Fig.4 Contact angle measurements for gels: left without plasma
coating and right with plasma and GA-coating

Fig.6 Images of cell culture
on PDMS gel 10:1 (S.527:
S.184) taken with the
inverted microscope Lens
10x, with:

a) Immediately after
suturing the 3T3 cells.

b) After 2 hours of
incubation of the 3T3
cells.

c) After 5 hours of
incubation of the 3T3
cells.

d) After 24 hours of
incubation of the 3T3
cells.
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Overall, all project goals were implemented. As an alternative
to the common polystyrene flasks in vitro cell experiments,
PDMS gel blends from Sylgard 527 and Sylgard 184 were also
used in this project. The stiffness or elasticity of some tissues of
the human body is compared with the elasticity of the PDMS

The adhesion and proliferation of cells on three different PDMS gel
surfaces with 4 kPa, 26 kPa and 1,6 MPa, that are modified with
gelatin glutaraldehyde is very possible and investigatable. In order to
vield more stability of the gel surfaces, a subsequent modification
with plasma treatment is useful. Further study and investigating of the

long-term stability attempts are necessary to improve the work.
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