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Micromolding of micropatterned PDMS surfaces to define the

adhesive behavior of human cells In vitro
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= Polydimethylsiloxane (PDMS) polymers: Preparation of different types of PDMS (i.e. soft and hard PDMS) and differently
Widely applied for tissue engineering, and lab on chip techniquesl-! natterned surfaces similar to stamp manufacturing for substrate conformal imprint
Biocompatibility ithography (SCIL[5-6l)
Ease of molding into (sub) micrometer features and low fabrication cost = Adjustment of surface properties in terms of wettability and biological adhesive behavior:
Strong hydrophobicity limits usage in some biomedical fields = Modify intrinsic hydrophobicity different PDMS types by plasma treatment
(e.g. as substrate material for cell cultures or in microfluidic devices for separation of = Using differently micro-patterned surfaces (pillars or holes pattern)

biomolecules, )4 —> to iImprove the usage of PDMS in biomedical fields.

S-PDMSI5] Soft PDMS H-PDMSI5.8] Hard PDMS

= Advantages: softness, flexibility = Advantages: high durability, high Young’s modulus (H-PDMS: 8-12 MPa; S-PDMS: 2-3 MPa)
= Preparation from the commercially available two component PDMS system* = Higher stability and better pattern transfer fidelity

e, [on = Two-component system* with an additional platinum catalyzed system
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= Formation of network with increased Young's modulus
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vinyl functionalized linear di-methyl-siloxane [5] silicon-hydride functlonallzed linear di-methyl-siloxane [5] — o o— _ 5 '
addition reaction of a silicon hydride group and a vinyl group [5]

Fabrication of PDMS-thin films

Plain PDMS-thin films Micro-Patterned PDMS-thin films

* Sylgard 184 consists of a liquid silicone rubber base and a curing agent * Gelest Inc.

d at 50° C;
cure Zith I Single side patterned H-S-PDMS cured at 50° C

74h
S-PDMS poured demolding from

on Si-wafer Si-wafer 6 inch Si-wafer with  H-PDMS poured S-PDMS poured demolding

6 mch Si Wafer pillars pattern on Si-wafer on H-PDMS from Si-wafer

cured at 50° C;

Tl

H-S-PDMS - — - J2hy - “ -,

Double side patterned H-S-PDMS ees
H-PDMS poured S-PDMS poured demolding from 7

on Si-wafer on H-PDMS Si-wafer “
Surface modification of plain PDMS-thin films ﬂ - - '

= Activating PDMS surfaces and increasing the surface energy by plasma treatment -
= Process parameters: Forming gas (N./H,), 30 min of treatment time and two Si-wafers with different holes pattern

100 W of plasma power
Experimental Results

Results of plain PDMS-thin films Cell cultivation Results of micro-patterned PDMS-thin film

bearing the haplotype | 'a)top pillars 15.0+1.2 14.2+1.2 0.9+0.3 112.3+1.8
H2b supplemented b) bottom pillars 5.6+0.3 5.6+0.3 0.0+0.0 138.1+2.6

N,/H, ~70.0 ~20.0 ~50.0 ~0.0 with10% fetal bovine c) holes 12.1+0.3 11.2+0.3 0.9+0.1 112.7+0.6

b) 0° serum (FBS) and . . .
= Differences in SE and WCA between untreated S- and penicillin/streptomycin *'g.heT WCA of poth sides of PDMS films compared to
nlain films, but different SE

H-S-PDMS Cell culturing: at 37°C . L
Higher value of SE for H-S-PDMS compared to S- and 5.5% CO, In Dart|cularl_y, 4 _strong _hydrophoblc;lty with lower SE at the
surface with higher pillars

PDMS: standard tissue

= High formation of networking creates a higher S-PDMS (a) before and culture plates " No observation of polar components for all surfaces on
(b) after plasma the bottom side

bonding behavior and chemical interaction with treatment

water on H-S-PDMS surface. S|ng|e cells day 1
= Drastical increase of SE and decrease of WCA after *ee*  Sjgnificances

plasma treatment t-Test
= [Increase of functional groups P : AB 0,616
- Higher polar component makes the surface more BC 0,001
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S-PDMS none 10.2+0.7 8.9+0.7 1.3+0.2 114.6+0.5
H-S-PDMS none 14.9+0.9 11.9+0.8 3.1+0.4 101.4+1.2
S- and H-S-
PDMS

T = C57BL/6 mouse-
derived B16F10
n melanoma cell line
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= Plain and micro structured PDMS films were successfully prepared = Micro patterning of the surfaces with dedicated geometry leads to an increase of WCA
= H-S-PDMS films (material with higher networking) are advantageous for improving and a modification of cell-substrate adhesion behavior
wettability There is no proportional relationship between WCA and cell cluster formation,
= Treatment of PDMS films with forming gas plasma decreases WCA values and although PDMS substrates with high WCA values tend to support cluster formation
formation of cellular clusters The micro pattern exerts impact on cell adhesion independent of the WCA values
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