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- 1 a Degree of swelling as a function of swelling media for
hydrogels made by irradiation to 40 kGy followed by one or two cycles
of freeze-thawing 40 kGy + FT-1 40 kGy + FT-2  Blend hydrogel
was made from solution containing 9 wt% PVA 2 wt% ws-chitosan
and 1 wt% glycerol.

b Degree of swelling as a function of PVA content for hydrogels
made by irradiation to 60 kGy followed by two cycles of freeze-thawing
60 kGy + FT-2  The contents of ws-chitosan and glycerol were 2

wt% and 1 wt% respectively.
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-g. 2 Yunnan Baiyao release behavior in various release media for
72 h and then in the changed release media for another 52 h from
hydrogel made by irradiation to 40 kGy followed by two cycles of
freeze-thawing from solution containing 9 wt% PVA 2 wt% ws-
chitosan and 1 wt% glycerol
a The release media were pseudo-extracellular fluid solution PECF
and water respectively b The release media were pH=3.7 and 7.0

buffer solutions
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- 3 Yunnan Baiyao release curves in various release media for
hydrogel made by irradiation to 40 kGy followed by two cycles of

freeze-thawing from 9.5 wt% PVA solution
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The contents of ws-chitosan and glycerol were 2 wt% and 1 wt%

respectively.
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INVESTIGATION OF YUNNAN BAIYAO RELEASE BEHAVIOR FROM
PVA/WATER-SOLUBLE CHITOSAN/GLYCEROL HYDROGELS PREPARED BY
IRRADIATION FOLLOWED BY FREEZE-THAWING

YANG Xiaomin CHEN Xiliang MA Mingwang YANG Kang LIU Dan ZHU Zhiyong
Shanghai Institute of Applied Physics — Chinese Academy of Sciences  Shanghai 201800

Abstract A series of poly vinyl alcohol /water-soluble chitosan/glycerol hydrogels were prepared by irradiation
followed by freeze-thawing. Yunnan Baiyao was loaded into the hydrogels by solvent sorption technique. The
influences of pH ionic strength freeze-thawing cycles and PVA concentration on the swelling capacity and Yunnan
Baiyao release behavior were investigated . The swelling capacity decreased with increasing ionic strength and it was
larger in acidic media than in neutral media. Much more amount of Yunnan Baiyao could be loaded into PVA/ws-
chitosan/glycerol hydrogels than into PVA hydrogels. Yunnan Baiyao release behavior of the former hydrogel showed
pH and ionic strength sensitivity due to the existence of ws-chitosan. Larger amount of Yunnan Baiyao was released
in pseudo-extracellular fluid solution than in neutral media and only small amount of the drug was released in acidic
media and in distilled water which was opposite to the swelling behavior. However it was found that the swelling
capacity and Yunnan Baiyao release amount both decreased with increasing freeze-thawing cycles and PVA
concentration. These results indicated that Yunnan Baiyao release amount in various release media was mainly
determined by the ionic exchange capacity between the drug and the ions in the solution. However the release
amount was mainly determined by swelling capacity when the hydrogels were in the same release media for different
hydrogels. The swelling rate was much larger than the drug release rate indicating that the drug release rate was
mainly diffusion-controlled. The pH sensitive drug release behavior indicated that the hydrogel had potential to be
used for the oral delivery of Yunnan Baiyao.
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