®i12E B3 EHMmRSBE S LI ZER Vol. 12, No, 3
1994 4E 8 § JOURNAL OF RADIATION RESEARCH AND RADIATION PROCESSING August 1994

kRBHNEEBUREREY. EiE
HRYBESH SRR ERHR
BRA B BT

AE R SEEARER, ALK 100871)

W P T N-BAREREEE NIPAAM) ZEKER RIS ARP I ESN S RESIEES
TJLL%’%N—TJW%%£T'MJEMNASMEETJLL% DAk, BEARENEDEILRY., &%
E,EH. LELSTEKR PBS £ NIPAAm J2 ¢ &5 NASI th224 (poly NIPAAM-NASD)
ﬁﬁﬁéﬁz%ﬁ&%#tg 8 1—7 kGy, FIEER/NT 40 Gy/min, FEPBEE E AT 1%, #BE
ENERE R RS R A TEIMRREGARESEY. BXMREHHA T RKROEFRE &Y, FtEY
EERZHHEREY, RESFREHE M. RE 100 KER) , BeR&ESEXEEPHARAZ

. ZRSUERMERNERE, 2REM. TREDERFEIERN—EHE .

XA N-BHEEREE, N-FHRBREET IBER, KSEREEREREY, BHRE

B 5 R M 7K BE R Fn B2 & ) (stimule-sensitive hydrogel and/or polymer) & —Fh#H I ThEE
SFHEL, BMNERFRSMEERILFRE, LCSTHT, LEE. MREXMEZN MHELSR
SFEHBERENY, KEREEZBEN, SFERK-RENTHEL:; St BeHEEE
VR RN, BRI B SRR SRR (thermolly sensitive hydrogel) »*1fn7K
i AR B SR B &y (water-soluble, temperature sensitive polymer), BE{17E4M4 R4
B, #4, BELRAHDSEBERERTHNAEREOIRTT BRI ER,

FERKEENRESEREREG DT, MARSHWER N-REELRABRE®", THLES RN
BIEEE. HE, k2BEaREMESIEFBRAR, WE2-3 RIEB=ITEE REUWRHRBRHE
BRI, AXPABFEERTE N-RARERNSBREMTE S NASLILRIMEN: ERY), HHE
VEREWIE R, HOEFA AR AET. DAEEERYHITHET RS, fnESEA
BEEFRKEHELER

1 &£ B ¥, &
1.1 &M
(o}

o\

/ —
NIPAAm, %54 4%, 3 Kodak 4\ 517 5, NASI(CH,— CHC—O—N < } ), BAGE,H

7
(0]

KBRS %, MEKW, AR, LRI =&, S@EVECH, FAETHE®K 4b, EXK,
M 65—66Cif4. HERMER S TAR,

IAEA St PMERRTTR B
W B IRg 1993-02-01, fSEkAY 1993-12-13




134 BHEAASERITZ 2R Ei12k

1.2 ERFE. FR4IBAERNE
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Fig 1. Conversion of monomer (NIPAAm) in
aqueous solution as a function of dose
room temperature, dose rate 38,4 Gy/min

(®) in water (o) in PBS buffer solution
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Fig 3, Variation of viscosity in aqueous solution
of polymerized NIPAAm as a function
of dose rate

(®) 7,0kGy, in water (o) 8.0 kGy, in
PBS (A) 1.0 kGy, in water

Fig 2. Variation of viscosity in aqueous solution of

polymerized NIPAAm as a function of dose
room temperature, dose rate 38,4 Gy/min
(®) in water (0) in PBA buffer solution
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Tab 1. Relationship between conversion of monomer and dose at 5% eoncentration of monomer
in aqueous solution ‘

Polymerization time/min Total dose/Gy Conversion yield/ %

5 200 86
13 500 94.9

AL FIRMME] 500 Gy i, RAEVEERTR, BI—HREROEE. Hit, THpy
PRYREE R BETE 1% AT, } ‘

HTHEFMEAE B —REWIEES T/ polyNIPAAm 4 FERE (L, LB & EKEK
% T polyNIPAAm-NASI if#: k324, ERFHRAKERTRES & &, H NASIfF—4
EWRER, SABARS FTHREFNRMEBIEELER, RERENT
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Fig 5, Content of NASI in copolymcf
and coefficient of efficiency of
NASI as a funciton of ratio
NASI/NIPAAm

. Pig 4, Consumption and decomposition
das a function of dose
dose rate 38.4 Gy/min
(®) consumption curve (o) decomposition curve



%3 1 BHEARE KatREgRERE Y. BEARDNEN GREEFRFR 137

B INIL R NASLEYELB, RN NASL 5 NIPAAm ¥ {4k ) 36 Eh 9 5 i3 % 32 3L R
E 5k 1), HERSARER P NASIHEXRFHER2EMEN LA 5 & 2),
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Tab 2, Thermostability and homogeneity of radiation-induced linear polymer
el‘
Sample
1 I il
Poly NIPAAm (water) 1.51 1,52 1,53
PolyNIPAAm (PBS) 1,45 1.44 1.45
Pply NIPPm-NASI (water) 1.53 1.54 1,53
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NIPAAm FE41 5 B
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Tab 3. M, of polyNIPAAm with dose and dose rate

Dose/kGy Dose rate/Gy+min~! M, x 1074
".5 38.4 1,71
48,0 . 1,54
65.5 1,40
10.0 38.4 1,69
48.4 1.51
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Fig ¢. Conversion of monomer (NIPAAm) in Fig 7. IR spectra of polymeric and
THF as a function of dose monomer NIPAAm
room temperature, dose rate 38,4 Gy/min
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RADIATION SYNTHESIS OF THE WATER-SOLUBLE,
TEMPERATURE SENSITIVE POLYMER, COPOLYMER
AND STUDY ON THEIR PROPERTIES

Zhai Maolin Yin Min Ha Hongfei
(Department of Technical Physics, Peking University, Beijing 100871)

ABSTRACT 1In order to obtain the water-soluble, temperature sensitive polymer
and activated copolymer, the radiation polymerizaton of N-isopropylacrylamide
(NIPAAm), radiation copolymerization of NIPAAm and N-acryloxysuccide (NASI)
in aqueous solution or in buffer solution (PBS pH=7,4) have been carried out by
y-rays from °°Co source at room temperature. The optimum dose range ( 1—7 kGy),
dose rate (>>40 Gy/min) and monomer concentration (1%) were chosen through de-
terming the monomer conversion yield and molecular weight (M, =6,8x10°) of
product. Synthesis of the reversible linear polymer was performed in tetrahydrofuran
(THF) as well. In this way a white powder product could be obtained which pos-
sesses of thermally reversible property too, when it was dissolved in water or PBS,
The only disadvantags of this method is that the molecular weight of the polymer
produced in THF was much lower than that in aqueous solution.

KEYWORDS N-isopropylacrylamide (NIPAAm), N-acryloxysuccinimide (NASI),
Water-soluble, Temperature sensitive polymer, Radiafion polyme-.
rization.



