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Abstract : The swelling transition phenomena of poly(N-isopropyl acrylamide-ethylene glycol dime-
thacrylate)[P(NIPAAm-EGDMA) ] and poly(N-isopropyl acrylamide-divinyl benzene)[ P(NIPAAm-
DVB)] occured near 30 C and 25T, respectively. Crosslinked P(NIPAAm-EGDMA) and P(NI-
PAAm-DVB) hydrogels also exhibited endothermic peaks near 30 C and 25, respectively. The
swelling degrees of the crosslinked P(NIPAAm-EGDMA) in the mixture of 14-dioxane and water
had maximum values near 85% (V/V) of 1,4-dioxane in the mixture. The swelling degree of the cros-
slinked P(NIPAAm-EGDMA) in the pH controlled buffer solution had minimum value near pH 7.5
but that of crosslinked P(NIPAAm-DVB) did not change nearly.

- g0l A0 Fez BT FIo e I §)
£E(LCST)E 2+ 2dolm, 7hatel N-isopropyl

N-substituted acrylamide¢] 9%<! N-isopropyl ~ acrylamide ZEAE oA 2o thaf VT
acrylamidex= amide 1§ 44 uj4lo} isopropyl +& ®vkn dejAIh.’ N-isopropyl acryla-

&2l #1578 A535 19914 10¥ 531



EER

mide TEAF) & AT ZE Grasshof?Sd] 2)3)
acrylamide®} N-isopropyl acrylamide?] @3]
94 FFEA L] FEAol g Ao A whgl
o] 3 A77t B 5, EliassafPSol ¢3) N-
isopropyl acrylamide i1#2}-&-oo] 7hgell o3 27}
dog eHEY Sx7t S7hel mEt AfHE}
Zagda B3 Hch, Tanaka®®5e] 98] N-
isopropyl acrylamideZ 9] Eojr 2% WH3lo) w2
24 o] @At dimethyl sulfoxidest B9} EFHEof A
o] FAolddel g A7 B =Yk, E3 o]
235E 188 21 9 N-isopropyl acrylamide
Ao A E3} dimethyl sulfoxide E3E2] 43528
of B A7t B HJYoh 28]x, #HZo] Hoff-
man'57-#26)) 9] &) N-isopropyl acrylamide 22 o}
43t B9 myoglobin®] ¥} Ao tig A+
o A4 A3} 2 G Falof tig 77 B
oot

B AP e A547Y 2544718 BEste
7} A ethylene glycol dimethacrylate®} divinyl
benzeneg AREEl] B} YR L7 A
FANE cYstanh. 53 taAY] E%E A
71AA 238}, 1,4-dioxaned} £ E3-8AoqA
Z4wst 2 pH ®slol Wig F&4E SA3HA
537 A5 719) 98-S vlu AES YT

L

-

A1k gl 7]7)

N-isopropyl acrylamide (Polysciences Inc,, Wa-
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93z, ethylene glycol dimethacrylate (Tokyo Kasei
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23901, 1,4-dioxane (Junsei Chemical Co. )=
A3l  AL23tgth.  Glycin (Kanto Chemical
Co.), sodium hydroxide (Shinyo Pure Chemical
Co.), disodium hydrogen phosphate (Shinyo Pure
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Fig. 1. FT-IR spectrum of monomer and crosslinked
polymers : (1) N-isopropyl acrylamide, (2) poly(N-
isopropyl acrylamide-ethylene glycol dimethacrylate)
(KBr), (3) poly(N-isopropy! acrylamide-divinyl ben-
zene).
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Fig. 2. Swelling degree of crosslinked poly{N-isopro-
pyl acrylamide-ethylene glycol dimetacrylate) in wa-
ter as a function of temperature : Ethylene glycol di-
methacrylate 5 mol% (@), 7 mol% (O), 9 mol% (),
12 mol% (A), and 15 mol% (O).
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Fig. 3. Swelling degree of crosslinked poly(N-isopro-
pyl acrylamide-divinyl benzene 3 mol% (@), 5 mol%
(), 7mol% (1), 9mol% (A), and 12 mol% (O).
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Fig. 4. Swelling degree of crosslinked poly(N-isopro-
pyl acrylamide-ethylene glycol dimethacrylate) in the
mixture of 1,4-dioxane and water at 25 C . Ethylene
glycol dimethacrylate 5mol% (@), 7 mol% (Q), 9
mol% (1), 12mol% (A), and 15 mol% (O).
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Fig. 5. Swelling degree of crosslinked poly(N-isopro-
pyl acrylamide divinyl benzene) in the mixture of 1,4-
dioxane and water at 25 C : Divinyl benzene 3 mol%
(@), 5mol% (O), 7mol% (), 9mol%(A), and 12
mol% (O).
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Fig. 6. Swelling degree of crosslinked poly(N-isopro-
pyl acrylamide-ethylene glycol dimethacrylate) in the
pH controlled buffer solution at 25 C : Ethylene gly-
col dimethacrylate 5 mol% (@), 7 mol% (Q), 9 mol%
(D), 12mol% (A), and 15mol% (O).
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Fig. 7. Swelling degree of crosslinked poly(N-isopro-
pyl acrylamide-divinyl benzene) in the pH controlled
buffer solution at 25T : Divinyl benzene 3 mol%
(@), 5mol% (), 7mol% (1), 9mol% (A), and 12
mol % ().
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Fig. 8. DSC thermogram for swollen crosslinked poly

(N-isopropyl acrylamide-ethylene glycol dimethacry-

late) in water : (1) Ethylene glycol dimethacrylate 5

mol%, (2) 9mol%, and (3) 15mol%.
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Fig. 9. DSC thermogram for swollen crosslinked poly
(N-isopropy! acrylamide-divinyl benzene) in water :
(1) Divinyl benzene 3 mol%, (2) 7 mol%, and (3) 12
mol%.
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Fig. 10. TG curves of swollen crosslinked poly (N-iso-
propyl acrylamide-ethylene glycol dimethacrylate) :
(1) Ethylene glycol dimethacrylate 5mol%, (2) 9
mol%, and (3) 15 mol%.
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Fig. 11. TG curves of swollen crosslinked poly(N-iso-
propyl acrylamide-divinyl benzene) : (1) Divinyl be-
nzene 3mol%, (2) 7mol%, and (3) 12 mol%.
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