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Abstract: Thermo-responsive poly(N-isopropylacrylamide) (PIPAAmM) was covaently patterned by masked eectron beam
irradiation. Introduction of PIPAAm on tissue culture polystyrene dish was confirmed by ATR-FTIR and ESCA measure-
ments. Hepatocytes were cultured at 37 “C on these surfaces. Cells adhered on PIPAAm-grafted domains were detached
by reducing culture temperature to 20 C. Endothelia cells were then seeded and cultured on the same surfaces. Seeded
endothelid cellswere sdlectively attached on hepatocytes detached and PIPAAm-grafted domains and could be co-cultured
with hepatocytes on the same culture dishes with clear pattern. This co-culture method enabled long-term co-culture of
hepatocytes with endothelid cells.

K eywor ds: patterning, thermo-responsive polymer, co-culture, endothelial cell, hepatocyte.
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Figure 1. Schematic process for generating micropatterned co-culture of
two distinct cell types reported by Toner group.®
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Figure 2. Schematic diagram for the preparation of PIPAAmM pattern-
grafted cell culture surfaces.
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Figure 3. ATR-FTIR spectra of ungrafted (a) and PIPAAm grafted (b) cell
culture surfaces.
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Table 1. Surface Atomic Composition of Ungrafted and PIPAAmM-
Grafted TCPS Dishes Determined by ESCA M easurement

Atom (%)
Substrate C o N
Ungrafted TCPS dish 87.85 10.85 130
PIPAAm-grafted TCPS dish 85.77 7.78 6.45

Table 2. Water Contact Angles (°) of Ungrafted and PIPAAmM-Grafted
TCPS Dishes at Different Temperature Measured by Sessle Drop
Method (n=5)

Substrate 20 C 37 C
Ungrafted TCPS dish 66.2°1£0.8 66.4°+£3.0
PIPAAm-grafted TCPS dish 54.0°£15 66.0°+£2.2
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Figure 4. Patterned endothelia cell culture. (8) TEM grid as a photomask.
(b) Endothdlia cells were seeded and cultured on PIPAAm pattern-grafted
dishes for 3 days at 37°C. (c) Then, culture temperature was reduced to
20C to detach cells selectively adhered on PIPAAm-grafted domain.
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Figure5. Schematic illustration and phase-contrast micrographs of patterned
cell co-culture of hepatocytes(Hep) and endothdid cdIS(EC). (8) PIPAAM
pattern-grafted cell culture surface. (b) Hepatocytes culture a 37 C. ()
Hepatocytes cultured on PIPAAm grafted domain were detached by
reducing culture temperature to 20 C. (d) Endothelid cells of second cell
type were seeded and co-cultured on patterned culture surface (c) at 37 C.
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