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Abstract: Chitosan-based ternary intelligent hydrogels of pH/temperature-sensibility were prepared on
the basis of chitosan/polyvinylpyrrolidone(CS/PVP) hydrogels with polyvinyl alcohol (PVA) introdu-
cing,using glutaraldehyde as crosslinking agent and ammonium ceric nitrate as initiator. The results
indicated that the introduction of PVA increased the concentration of CS in the hydrogels significantly
and made the temperature-sensitive grade increase. Especially, the hydrogels indicated obvious tem-
perature-sensitivity at 35°C. Under the optimal conditions, that is, 6. 25%PVA (mass fraction, com-
pared to PVP), 5. 1% initiator, 0.4% cross-linking agent, 80°C and 6h, the maximum swelling ratio
of hydrogels was about 1500%. Thermo-sensitive and pH-sensitive experiments showed that the hy-
drogels were of excellent thermo-sensibility and pH-sensibility. The chitosan-based ternary hydrogels
were of four grades temperature-sensitivity and good pH-sensitivity with the abrupt change point at 2. 0.
Key words: chitosan (CS) ; polyvinylpyrrolidone (PVP) ; polyvinyl alcohol (PVA) ;intelligent hydrogel;

thermo-sensitive; pH-sensitive
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Fig. 1 IR spectra of monomers and hydrogels
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Fig. 2 Effects of ratio of monomers on

swelling ratio of hydrogels
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Fig. 3 Effects of initiator on swelling ratio of hydrogels
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Fig. 4 Effect of crosslinking agent on swelling ratio of hydrogels

3 BEMRE

3.1 B
£ pH=2.0 B %8 T = o8k i iy TR sobE
e S5 ULIE 6. = JCHE R A K 3R BE v K A IR



70

BT AR / 2013 4E 3 1

1400

X

E 1000 |

i

on

g

g 600 —4— 55C 5.1%sinitiator,

2 -¢ - 600 (.4%crosslinking agent,
-e— 70%C 6.25%PVA
=== 80C

200 p .
0 4 8 12
Reaction time / h

[l 5 5 7 B T 0 5z o ik 85 Xof 5 G 17 Tk 5 1) 52 i)
Fig.5 Effects of reaction time and temperature

on swelling ratio of hydrogels

(14 25 £k 22 B0 H B I 1 3R SRR L 43 I HE 35,45,50°C
F155°C H B PO UK. 5 T On BRI ALAE 55°C A2 A
L — A — G AU L = TR B R USRI N L U
AL SR R b, = on B TE BT R Y 35°C
BAF I M 3 — A d ) R A 3K T R R A 1 0 R
AEEME L,

1600
Y
S l400f
g
on 4
g
T 1200f
wn
1000 : : :
25 35 45 55 65

Temperature / °C

PR 6l S 0 35 M 7 K 25 B 5 T

Fig. 6 Swelling ratio of hydrogels at different temperatures
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Fig. 7 Swelling ratio of hydrogels at different pH solutions
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