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WFZERC R OMEEE (J532) : Nanoporous membranes with different pore dimensions were prepared
from a series of polyethylene (PE) / polystyrene (PS) diblock copolymer films by acid
etching under various conditions. Scanning probe microscope (SPM) observation indicated
that the pore morphology was emphasized by elongation of etching time with elimination
of amorphous PS phase. However, further etching destructs the PE crystalline phase which
supports the network geometry of nanoporous membrane. For quantitative analyses of pore
morphology, pore size distribution was evaluable by the height profiles extracted from
a series of the scanning probe microscope images. The pore size was controllable by acid
treatment conditions. Their biological applications were examined by cell proliferation
tests using Hep G2 cells. Cell proliferation was confirmed for all membranes prepared
in this study. However, membranes exhibiting typical nanoporous morphologies gave the
lower numbers of cells after cell removal treatment by trypsin addition and centrifugation,
compared to those for un—etched membrane having smooth surface. These results indicate
the robust attachment between cell and membrane surface for the former membrane.
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Fig.1. Experimental setup for cell proliferation
tests examined this work.
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Fig.2. A series of DFM images of membranes
etched under different treatment times at 26°C
(a) 10, (b) 20, (c) 30, (d) 40, (e) 50, (f) 60min.
Scale bar, 500 nm.
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Fig.3. Pore-size estimation procedure. Height
profile (b) was extracted from the blue line in
whole image (a).
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Fig.4. A relationship between pore size and
etching time for the membranes etched at 26°C.
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Fig.5. A series of DFM images of the membranes
etched for different treatment times at 21°C: (a)
30, (b) 40, (c) 50min. Scale bar, 500 nm.
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Fig.6. A relationship between pore size and
etching time. The data obtained for different
etching temperatures are compared.

STz, TOZ L, PR SHKGERRIC
WEEHEZ TCNDZLETREL TS, 20D
IR L LT, I WA Y =F LUk
SDED R REIRAT LTV 5D Z &R
b,
4.4 P oF LTI X BHFLYA RHIE
MALENL 7+l —D R v F o
THELMALY A ZD/NE T ) R—F A
DL A R MR I D HEELT, =y
F U ROBFT v F o T EBRR LT,
Fig. 71> v F > 7§ 40 43 TS b AL 7= A4l
ENT AT —DORERSET T TR A)
L. TOREE 35 B) LONT 43R (C) = >
T TER R L= > T J RO DM %
KT, TOEE, =TT RERNER 47
Sy DIET PE F /) iIR— T AR RA) 220 L
EAT Fu =R I,

2T, 4.3 LREEDTETHALY A X%
FHAIL, =y F U ZRRICRIL T ry R L
72b D% Fig. 8 IZRT, ZD & EMFLY A X
1. = F U TR AT 45 CTEK 17nm & 72 -
77. Fig.6 L5 &, Fig. 10 DFHxT v F
VT DOFDERERETTHIALY A XKk S E

Fig.7. A series of DFM images of membranes
1st-etched and 2nd-etched for different treatment
times at 21°C: (a)lst-etched for 40min, (b)
2nd-etched for 3min (total etching time of 43min),
(c) 2nd-etched for 7min (total etching time of
47min). 2nd-etching was made for the membrane
1st-etched for 40min. Scale bar, 500 nm.
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Fig.8. A relationship between pore size and
etching time for the 2nd-etched membranes.
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cells after washing with PBS and EDTA after
6-day cell-proliferation treatment: (a) initial, (b)

20-min, (c¢) 40-min, (d) 60-min etched

membranes. Etching was made at 26°C
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Fig.10. A relationship between number of cells
removed from membrane surface and etching
time for the membrane preparation.
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