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Fig. 1 IR spectrua of polydiozolane [ and PDXLDA and
networks

a) Polydioxolane 1 ; b) Macromonomer PDXLDA;

¢) PAA-/-PDXL networks
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Fig. 2 Swelling behavior of hydrogel in water of different pH
M, (PDXL) = 2950, [FDXL]/[AA] = 1:3 mol/mol
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Fig. 3  Swelling behavior of hydrogel in different solvents
hydrogel
[PDXLY/[ AA] = 1:3 mol/mol; M, (PDXL) = 2950
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Fig. 4a  Swelling behavior of hydrogel in CH; CL,
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Fig. 4b Swelling behavior of hydrogel in pH = 7.0H,0

W (PDXL]/[AAT=1:1.5; & [PDXL}/[AA]=1:15; @ [ PDXL]/[ AA] = 1:30 mol/mol; M, (PDXL) = 2950
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Fig. 4c  Swelling behavior of hydrogel in THF Fig. 4d Swelling behavior of hydrogel in CH; OH
W [PDXLI/TAA]=1::1.5; & [PDXL]/[AA] =1::15; @ [PDXL)/[AA] = 1130 mol/mel; M, ( PDXL) = 2950

CHOHHEKEMNMENEPAHBR TR MHY
K. FERATTEES TREMEH KT
A7) Je 5 30 o o B0 22 8 B i 1)
2.2.2 BEPEHEBERYR  pH SURM IR
FRWEB(AE2), 7 pH=1.5 WKERF . N
HMIEABh WEEMEMR, KA BB T A,

7£ 0.01 mol/L CF,SO,H i CH,Cl, IF#& 2
30 min J5 ) BEMREE /B UF, CH,CL, YE3k, THRIEX
WAELL 5L 5 B, 3% 5 B A0 0 4 S 40 S BB A
bode. WHE 5 Bias .

1E 2930 cm 'l 2878 em™ ' W &b 0 di bk 2 55
T, XRE—CH,—TFFEHANHIRNE, BT
HOR& BEFE; 5340 1121 em ™" 4 B9 C—O—C B
B PDXL FORRAE M, e 3 A 1, U B Be i il &
T;RAENAR - PAA MBS kTR, B
EY M%) PDXL BB R L TR,

B B R, ] GC-MS(EI ) 43 4 89

1 1 1 L
4000 2666 1666 1000 333
viem™)

Fig. 5 IR spectra of degraded residues {a) and polymer
networks (b)
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Table 1  Analysis of degraded sclution in CH;Cl, by GC-MS

Peak # RT(min} D Quality( %) Area( %)
1 1.48 Chioromethane 91 3.66
2 1.55 Ethyl chloride 96 0.95
3 1.72 Methylene chloride 296 73.55
4 1.97 1,3-Dioxolane 91 19.81
5 3.47 1,3,5-Trioxepane 64 1.78
6 4.10 1,3, 6-Trioxocane 91 -
Table 2 Analysis of macromonomer solution in CH; Cl, by GC-MS
Peak#  RT{min) D Area( %) Quality( % )
1 1.44  Ethylene oxide 0.18 1
2 1.51 Chloromethane 1.16 9
3 1.61 Ethylchloride 0.62 97
4 1.91 Methylene chloride 9086 96
5 2.39 Chloroform 7.18 95
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STUDY ON DEGRADABLE pH SENSITIVE HYDROGELS
CONTAINING POLY(1,3-DIOXOLANE)
DU Juan, PENG Yuxing, ZHANG Tingting, DING Xiaobin, ZHENG Zhachui
ZHANG Junhua, ZHANG Wenchuan
{ Laboraiory of Macromolecules , Chengdu Institute of Organic Chemistry , Chinese Academy of Sciences , Chengdu  610041)
Abstract

A novel pH-sensitive hydrogel was obtained by copolymerization of telechelic poly(1,3-dioxolane)

( PDXL) with acrylic acid { AA) . The synthesis and swelling properties of networks were discussed . The networks can
swell in water and organic solvents. It can swell faster and has higher equilibrium swelling degree in water of pH > 7
than in that of pH < 7.1t is due to the easier ionization of —COOH groups in basic solution.In addition to the pH
sensitivity , the hydrogels also have special characteristics: the networks containing polyacetal segments (PDXL) can
degrade by acid in different solvents. Degraded residues including DXL and few other heterocycles were determined
by IR and GC-MS analysis . The result showed that after degradation, linear PDXL segments were broken and became
closed cycles in different ways . The intelligent hydrogel prepared has potentials in biosystems such as intelligent drug
release systems.
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