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Preparation and evaluation of chitosan-carboxymethylcellulose membrane for prevention of postoperative intes-

tinal adhesion:an experimental study

XIAO Hai-jun, HOU Chun-lin* , GUAN Shi-bing, LIU Ya-ping (Department of Orthopedics, Changzheng Hospital, Second
Military Medical University, Shanghai 200003, China )

[ABSTRACT] Objective: To prepare and evaluate the effectiveness of chitosan-carboxymethylcellulose membrane in preventing
postoperative intestinal adhesion. Methods: Chitosan-carboxymethylcellulose membrane was prepared with 1 : 1 ratio of chi-
tosan and carboxymethylcellulose. Glutaraldehyde and ammonium aluminium sulfate were used for cross-linkage, glycerin for
enhancing plasticity; and then the product was dried. The membrane was observed with scanning electron microscopy (SEM)
and its tensile strength and breaking elongation were measured. Forty-eight SD rats with ileum injury were randomly divided in-
to A, Band C groups (n=16). During operation, the injury in group A was treated with chitosan-carboxymethylcellulose mem-
brane, in group B with chitosan membrane, and in group C without treatment (control group). The adhesion was observed on
the 14" postoperative day. Results; The tensile strength of chitosan-carboxymethylcellulose membrane was 20 MPa and the
breaking elongation was 65%. SEM showed that the morphology of the membrane had crossed fibroid structures and irregular
pores. The severity of adhesion in group A and B was significantly lower than that in group C (P<C0. 01). Milder inflammatory
changes and less fibrous proliferation were found in group A and B compared with those in group C. Epithelia rehabilitated bet-
ter in group A than in group B, and the proliferation of fibroblast was not significant under electron microscope. In group C,
epithelia rehabilitated slowly and fibroblasts excreted collagen actively. Conclusion: Chitosan-carboxymethylcellulose membrane
is feasible for suturing during operation and is effective in reducing intestinal adhesion and it is superior to chitosan membrane.
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Fig 1 Chitosan-carboxymethylcellulose
membrane by SEM (X2 000)
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Tab 1 Results of intestinal adhesion in 3 groups

(n)

Group N 0 I 1 il I\
CCM 16 6 8 2 0 0
CM 15 4 6 4 1 0
Control 15 0 0 2 5 8

CCM: Chitosan-carboxymethylcellulose membrane; CM.: Chitosan

membrane
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Fig 2 Results of 3 groups under microscope( H-E, X40)
A: The wounded serosa was uninterrupted and almost completely renovated. There were a few fibroblasts with loose collagen and mild inflammatory; B
Most wounded serosa was renovated, fibroblasts proliferated a little; and there was a small amount of collagen with mild inflammatory;C: The wounded

serosa was not renovated. There were a large number of fibroblasts in adhesive parts with a great amount of collagen. The inflammatory was obvious
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Fig 3 Results of 3 groups under electron microscope( X6 000)

A: The wounded serosa was covered by flat epithelia. Fibroblast was not active; B: The wounded serosa was covered by flat epithelia absent of
microvillus and fundus membrane. Part of collagen were exposed on the surface of wounded serosa; C: The wounded serosa was covered by po-
lygonal fibroblast, without epithelia. Fibroblast was full of cytoplasm, rough endoplasmic reticulum and golgiapparatus, surrounded by large a-

mount of collagen
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