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Abstract — In this study, we presented rapid and simple fabrication method of functionalized surface on various sub-
strates as a universal platform for the selective immobilization of cells. The functionalized surface was achieved by
using deposition of polyelectrolyte such as poly(allyamine hydrochloride) (PAH), poly(diallyldimethyl ammonium chlo-
ride) (PDAC), poly(4-ammonium styrene sulfonic acid) (PSS), poly(acrylic acid) (PAA) and fabrication of poly(ethyl-
ene glycol) (PEG) microstructure through micro-molding in capillaries (MIMIC) technique on each glass, poly(methyl
methacrylate) (PMMA), polystyrene (PS) and poly(dimethyl siloxane) (PDMS) substrate. The polyelectrolyte multi-
layer provides adhesion force via strong electrostatic attraction between cell and surface. On the other hand, PEG micro-
structures also lead to prevent non-specific binding of cells because of physical and biological barrier. The characteristic
of each modified surface was examined by using static contact angle measurement. The modified surface onto several
substrates provides appropriate environment for cellular adhesion, which is essential technology for cell patterning with
high yield and viability in the micropatterning technology. The proposed method is reproducible, convenient and rapid.
In addition, the fabrication process is environmentally friendly process due to the no use of harsh solvent. It can be
applied to the fabrication of biological sensor, biomolecules patterning, microelectronics devices, screening system, and
study of cell-surface interaction.
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Table 1. Chemical structure of polyelectrolyte and its type

Polyelectrolyte
(+) charge type (-) charge type
PAH PDAC PSS
Chemical cH,
structure p|‘|.|‘c| He /u\

‘PAH: poly(allylamine hydrochloride)

‘PDAC: poly(diallyldimethyl ammonium chloride)
-PSS: poly(4-ammonium styrene sulfonic acid)
‘PAA: poly(acrylic acid)
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Fig. 1. A schematic diagram of simply functionalized surface for the
confirmation of cell adhesion; A. the preparation of flat
PDMS slab (5 cm x 2.5 cm), B. covering half of the PDMS slab
and surface activation through oxygen plasma, C. the treat-
ment of 3-aminopropyltriethoxy-silane (y-APTS) and the assem-
bly with polyelectrolyte, D. loading of cell suspension.
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contact angle on surface modified by polyelectrolyte, (PAH/PSS),PAH.
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Fig. 3. The optical images of cell adhesion onto PDMS substrate locally
modified by polyelectrolyte; (a) phase contrast microscopy
image of bacteria, (b) optical microscopy image of NIH-3T3
fibro blast. Dash line is boundary between the modified and
nonmodified region. Each scale bar is 50 um.
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Fig. 4. Schematic diagram of fabrication of functionalized surface for
selective immobilization of cell; A. surface activation through
oxygen plasma and substrate coating with PELs, B. placement
of PDMS micromold by conformal contact, C. MIMIC of PEG
prepolymer by capillary action, D. photopolymerization of
PEG through UV irradiation, E. removing the PDMS micro-
mold, F. loading of cell suspension onto the fabricated surface
and image analysis.

Fig. 5. Optical images of selectively immobilized NIH-3T3 fibroblast
on PMMA substrate; (a) and (b) images obtained by 20x objec-
tive magnification on PMMA. (c) and (d) enlarged images to
40x objective magnification, respectively. Each pattern size is
100 um and all scale bars are 50 um.
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Fig. 6. Optical images of selectively immobilized NIH-3T3 fibroblast
on PS substrate; (a, b) and (c, d) images obtained by 20x objec-
tive magnification and 40x objective magnification on PS, respec-
tively. Each pattern size is 100 um and all scale bars are 50 um.

Fig. 7. Optical images of selectively immobilized NIH-3T3 fibroblast
onto various shape of patterns on the glass substrate. Each
image was obtained by 10x objective magnification. Inserted
images were taken to 60x objective magnification. All pattern
sizes are 100 um, and scale bars are 50 um.
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Fig. 8. The optical microscopy images of selectively immobilized HEK
293 (Human Embryonic Kidney) cell on PMMA and PS sub-
strate, respectively; (a, b) images of 20x objective magnification.
Inserted images were obtained to 40x objective magnification.
Each pattern alternatively consists of 100 um and 50 um pat-
tern size. All scale bars are 50 um.
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