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2 2F: 7} A poly (ethylene glycol) diacrylate (PEGDA)Z AF&-38lo] A %3+ poly (N—iso—
propylacrylamide) (PNIPAAm) % poly (N—isopropylacrylamide—co—sodium methacryl—
ate) (P(NIPAAm—co—SMA)) hydrogels®] #3] Aol #H4S &3 Fwxol Wiz
1Z3FI T Hydrogel®] ¥-9] o] 25+ 7tuAle] sEeoe JFs ¥A dstoy 3o
AU SMAS] A% H7FZ 40 C o) 453tk 53] PEGDAE 7luAlZ AN 4% 7}
I dol7t dojlef wel F3] Abdo]l 2%t d #A Asskith. PNIPAAm % P(NIPAAm—

co—SMA) hydrogels®] X2 A R3] Fxo] 22& HFato] 7hAasIGe ol F3] A3
o] WgellA 719 A7t AASA Fasky] weolth wbM mdA 7% A719] dskrt
F3] Aol E el o8 AS & k.

ABSTRACT : The volume phase transition of poly (N—isopropylacrylamide) (PNIPAAm) and
poly (N—isopropylacrylamide—co—sodium methacrylate) (P(NIPAAm—co—SMA)) hydrogels
crosslinked with poly (ethylene glycol) diacrylate (PEGDA) was investigated in consideration
of water content and surface area. The volume phase transition temperature of hydrogel was
not affected by the concentration of crosslinking agent, which increased over 40 C by in—
corporating a small amount of SMA. Higher volume phase transition temperature was ob—
tained when PEGDA was used as a crosslinking agent, suggesting that the chain length of
crosslinking agent had a significant effect on the volume phase transition temperature. The
surface area of PNIPAAm and P (NIPAAm—co—SMA) gels fell off around the volume phase
transition temperature, resulting from the fact that the size of pores reduced remarkably in
the course of the volume phase transition. Hence, the surface area and the pore size were
considered to be important factors indicating the volume phase transition.

Keywords : volume phase transition, P(NIPAAmM-co-SMA), PEGDA, water content, surface area.
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Figure 1. Water contents of PNIPAAm hydrogels
prepared at different crosslinking agent concen—

trations (mol/molxpaam) With temperature. Crosslink—
ing agent were (a) MBAAm and (b) PEGDA.
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Figure 2. Water contents of PNIPAAm-—co—
SMA) hydrogels prepared at different SMA feed
ratios of (a) 1.4X107% and (b) 2.6x107° with
temperature. Crosslinking agent concentration was
1X107% mol/molmonomer (s).

Polymer (Korea) Vol. 26, No. 5, September 2002



258 AL E MBAAmRT 1152} AlZo] Zo] A
of B& 7k & v ¥l AXA Hi, 2EE
t gol AsAlAHoko] o] FHEA| o] A
235 = o= )\§71-Q1;]_
A T B g9 73] Ylom o] vt
B} ZAFo TN B hydrogels P43
t} o]# 3t hydrogels 54 7130 2xn Bujo 4=
1 719 s HxIANE F lor By
hydrogel?] 725 z}otst 4= 9lt}. Figure 32 A2

-
o
>,
2
2
REAe
o
g
N
)
o:

60 +
. (a)
— 50t e 0
E O  1.4X10°
2 40! A 26x10°
©
o
© 30+t
) A
Q
S
5 20 O
n °
L [ ]
10 B A
e ©
P
0 L L L L L L L L

20 25 30 35 40 45 50 55 60

Temperature (°C)

A
< 50+ R e 0
£ O  1.4x10°
-2
2 4! - A 26X10
©
o
[ L
o 30 A A
Q
KL A
S 20t o
(7] °
10+ i
O o
0 L L L L Py L [ ] L

20 25 30 35 40 45 50 55 60
Temperature (°C)

Figure 3. Surface areas of freeze—dried PNIPAAm
and P(NIPAAm—co—SMA) hydrogels prepared
with different SMA feed ratios. Crosslinking agent
were (a) MBAAm and (b) PEGDA.
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Figure 4. SEM photographs of freeze—dried PNIPAAm
hydrogels. Crosslinking agent and swelling tempera—
ture were (a) MBAAm and 20 C, (b) MBAAm and
50 C, (¢) PEGDA and 20 T, and (d) PEGDA and
50 TC, respectively.

658

Figure 5. SEM photographs of freeze—dried
P(NIPAAm—co—SMA) hydrogels prepared at
SMA feed ratio of 1.4x107% Crosslinking agent
and swelling temperature were (a) MBAAm and
20 C, (b) MBAAm and 50 €, (¢) PEGDA and
20 T, and (d) PEGDA and 50 T, respectively.
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Figure 6. SEM photographs of freeze—dried
P(NIPAAm—co—SMA) hydrogels prepared at
SMA feed ratio of 2.6 x107% Crosslinking agent
and swelling temperature were (a) MBAAm and
20 C, (b) MBAAm and 50 C, (c) PEGDA and
20 T, and (d) PEGDA and 50 T, respectively.
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