Prevention of postoperative adhesions with the chitin
derivative N-O-carboxymethylchifosan
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The ideal barrier agent for the prevention of surgical adhesions has remalned elusive. We have examined the abllity
of a new hydrogel N-O-carboxymethylichitfosan, a derivative of chitin with properties similar to the extracellular
matrix, o prevent adhesions when cpplied fopically to traumatized mesothelial surfaces. In two rodent adhesion
models (pericardial and peritoneal), the cpplication of N-O-carboxymethylchitosan significantly prevented or
minimized the formation of scar and fibrosis. According to a scoring system from 0 to 3 (0 = no adhesions and 3 =
severe dense adhesions), control groups in each model consistently produced severe dense adhesions (2.9 = 0.2,
2.7 + 0.3). All treated groups consistently scored less than 1.0, indicating minimal or no fibrosis. The differences
between the control and treated groups were statistically significant (o < 0.05). Thus, the cpplicaticn of N-O-
carboxymethylchitosan to fraumatized mesothelial surfaces may have significant potential in the prevention of

postoperative adhesion formation. (WOUND REP REG 1996;4:53-57)

Surgical trauma is the most common cause of adhesion
and scar formation. Adhesions increase the morbidity
and mortality of reoperative surgery severalfold.’”
Multiple barrier products (topical hydrogels) have been
investigated for minimizing the occurrence of postop-
erative adhesions.®*? Although the exact mechanism by
which these compounds prevent adhesions is unknown,
it appears that they may act as an extracellular matrix
substitute.’® Components of the extracellular matrix
including glycosaminoglycans interact with matrix pro-
teins in a specific and highly structured manner and
play a major role in cellular migration and activation.'**®

We have examined the potential of N-O-carboxy-
methylchitosan (NOCC), a glycosaminoglycan
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NOCC N-O-carboxymethylchitosan

hydrogel derivative of chitin with properties similar
to the extracellular matrix,® to prevent surgical in-
duced adhesion formation in the rat. Using both a
pericardial foreign body model and an abdominal ce-
cal abrasion model, we show that the topical applica-
tion of NOCC markedly diminishes postoperative ad-

hesion formation.

MATERIALS AND METHODS

NOCC was provided by Chitogenics Inc. (Cedar Knolls,
N.J.). A 2% NOCC solution was prepared by dissolv-
ing 2 gm NOCC in 100 ml of phosphate-buffered sa-
line solution (sodium phosphate 10 mmol/L, NaCl 0.15
mol/L, pH 7.4) by heating in an autoclave. A NOCC
gel was produced by polymerizing 100 ml of the 2%
NOCC solution with 1.2 ml of 4% glyoxal and allow-
ing the mixture to remain at room temperature over-
night. This procedure produces a viscous gel which
can be manipulated with a syringe.
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