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1.3 DMAEA 5 AR LB B BERE (Polymer A) &K

W 2R A BENG (PNCL,, 0.014 mol) % F 100 mL T THF 1, & FuoKiBT, FHiPE T e
I A 5 DMAEA FIMERE (BE/R G 1:1.2) A9 THF ¥ (100 mL). ZERRN 5 d J5, FIAGAE —
TE RIS TN BRI E (BEJR FE 1: 1. 2) B9 THF J5W (50 mL) , AkZE/E iR 2 d. iR EAREY), Bk
ZE% THF Ji , MU= W 228 ks, 7 NaOH s i % pH 29 J5, BT EN (BB T8
12000) ', FZEFKENEIML 3 d, SRIGR TR TR E @B, 73R4 60%.
1.4 DMAEA #1 HEMA HEVR BB ( Polymer B) B & R

1 0.014 mol PNCL# T 100 mL T/ THF Hr, B TrkAsd, THidt T m o 48 /s A — e
H HEMA FAMEBE (BE/R L 1:1.2) B THF ¥ 50 mL. R0 2 d J5, ARG & DMAEA Fii
WE (/R 1:1.2) (%) THF 3 (100 mL) , kERfE RN S d. i bR R AR, IR ZEBR THE J&,
MU= 258 Pk IE R, 3 NaOH FiB A% pH [HZE 9 J5, B TEM4S (- T8 12000) b, A
FEFRKBENLL 3 d, SRIFR TR TIRARR & QR , =32 45 %.
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W — 2 519 Polymer A 5% B ¥A TG0, 4 FRMNIE oSV & i, N A S 1Y HEMA SR FI & 53
B 5% WA 5 TH(AIBN) , F 60 °CIN 24 h, SRJ5 FHHEE AT A B 12 h )5, TR T SEER.
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Fig.1 'H NMR(A) and FTIR(B) spectra of polymer A
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[—NCH,CH,N—(CH,),], 3. 00[ —NCH, CH, N—(CH,), ], 3. 38 (—NHCH,CH = CH, ), 4.99
5.18(—NHCH,CH = CH, ) }¢5.88(—NHCH,CH = CH,). fE FTIR i&&H: 1178 em "4 j—P —=N—
WS | ARG 8%, 1654 F1 935 em ' 4 —C = C— Mg, 3422 em ' Ab H—NH—FREAE
WU | 2925 K 1462 em ™' A BT GERH T H LRI FH LA AEAE. FIRZESIIER , DMAEA FU P9 36
BT 28 DA 3 SR B 2% .

HRHE "H NMR 25 06 9 18 BB A3 L, T DATE B8 M0 0 b O 56 A S B & 1, LIRS SR 9 T 3% 1.
Polymer B f'H NMR #1 FTIR W[5 2. 'H NMR, §: 2.22[ —NCH,CH,N—(CH,), ], 2.34[ —NCH,CH,
N—(CH,),], 2. 99[ —NCH, CH, N—(CH,), ], 1.90[—O0OCH, CH,0C (0) C(CH,)= CH, ], 3. 70
[—OCH,CH,0C(0)C(CH,)=CH,], 3.93[—O0CH, CH,0C (0) C(CH,)= CH, ], 6. 10 #l 5. 56
[—OCH,CH,0C(0)C(CH,)=CH, ]. FTIR j%& 7 1232 cm ™" 4b H—P — N—AYM g, 2 B &
BE; 1051 em "4kl P—O—C BRI 1654 F11 939 em ™' &b H—C = C—A MR, 1715 em " Ab Ky
—COO—W M e, J& HEMA FYRFAENI; 3423 om ™ Abh—NH—RFIER i, GIED] DMAEA F1 HE-
MA #BE 2 B B R BN 8% . (B ¢, h Fllg e, d ATEFLEL AT LUE Y, BSR HMEA [5EFREL
FRBEHRH R, AFDBUSE LU B AR, 3 AT AR A 3R B IE 1Y S AR R W, A6 NaOH Ak
PR LB A EE B A BTFAF, 518 T HEMA BREEATWTSE, 18 OO & i i isi2b. Rk, R4S "H NMR
H AN G B TR R A EO G, AT DA AAD HE R R 0 R RSB (1) S B B i, 5 SR8 TR 1

Table 1 Polyorganophosphazenes synthesized and used in this study

Polymer Molar fraction of DMAEA in side groups*(%) Co-substituted group Content of C = C bond(%) [n](dL - ¢~ (H,0, 30 C)

Al 95.4 Allylamine 4.6 1.43
A2 92 Allylamine 8 2.9

Bl 83 HEMA 1.4 0.53
B2 64 HEMA 3.5 0.13

% Determined and calculated from "H NMR data.
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Fig.2 'H NMR(A) and FTIR(B) spectra of polymer B
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SEHMCIRITBEATACHR , R, W] B XU LU (AN 5 T, % Polymer A F1 B 235l LUK, LA
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| B AR HEMA BRI AN fEe e 5 R eV L made from polymer A2(A) and polymer B2
ARWE L N , G4 HEMA K4 [ & , R TE S (B) using HEMA as comonomer and AIBN

R N AR, FH T e 0 4 U B R, LA as initiator
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SR B AN N HEMA. - URUREN 5T J T B2 U HEMA K09y, R R b L R,
WA TR LA (SO ) 530, BN  A M ATEA VL, T HEMA HO£55
5P, G HEMA 90107 B 4 0
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Polymer A2, mH Polymer A2 FE 2 N HEMA g é 1 L //
MUK/ E R 208, BOLKbE R TR 8, [
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Fig.5 Effect of pH on the equilibrium degree of swelling of the polymers A(A) and B(B)
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Preparation and Characterization of pH-Sensitive
Polyorganophosphazene Hydrogel

HONG Ting, LIU Zhi-Ling, ZHOU Yuan-Yuan, CAI Qing” , JIN Ri-Guang
(Key Laboratory of Beijing City on Preparation and Processing & Novel Polymer Materials ,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract Using N, N-dimethyl-ethylenediamine as cationic substitute and 2-hydroxyethyl methacrylate or
allylamine as co-substitute, a kind of pH-sensitive polyorganophosphazenes bearing unsaturated side group was
prepared. Their compositions and structures were confirmed by 'H NMR and FTIR analysis. Polyphosphazene
gels could be obtained by radical crosslinking the polymers. These gels exhibited different water absorption
behavior significantly depending on chemical composition, environmental pH, ion strength and ionic charge.
The results revealed the pH-sensitive polyorganophosphazene hydrogels could be good candidates for the study
of glucose-mediated insulin release in combination with glucose oxidase.
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