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Development of Collagen- Based Matrix as a Wound dressing and
Characterization of an Enzymatic Cross-Linking Method
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Although many collagen products for wound healing have been developed in the past
few years, and some of them have been approved and are now commercially available.
However there is still room for improvement, such as mechanical fragility of material,
potential cytotoxic effect caused from crosslinking reagent and the possible advantage
of combination of two materials. Accordingly, in the first part of the study, we
examined the effect of Microbial transglutaminase (MTGases), isolated from a culture
medium of Streptoverticillium mobaraense, as a crosslinking reagent on collagenous



matrices. As the results revealed, MTGase exhibited a crosslinking action that raised
the viscosity of the collagen solution, and the viscosity rose with an increase in the
amount of enzyme present. The final viscosities of the treatments incubated at 30 °C
were markedly decreased as a result of isolation of collagen fibers from the solution.
Matrices crosslinked with MTGase at the low pH values of pH 3 and 4 exhibited
higher tensile strengths than those at high pH values. In comparison with untreated
matrices, the denaturation temperatures of the corresponding matrices shifted toward
higher temperatures. These enzyme-catalyzed crosslinked matrices were proven by
MTT assay to be non-cytotoxic. In the second part, N,O-carboxymethyl chitosan
(NOCC) was incorporated into the backbone of a collagen (COL) matrix without or
with chondroitin sulfate (CS) or an acellular dermal matrix (ADM). In this paper, the
preparation of the NOCC/COL matrices is reported, and their physical properties are
characterized. Moreover, the enhancing effect of NOCC/COL matrices on wound
healing was examined using an in vivo animal model. The result of a cell migration
study demonstrated that the migration of fibroblasts was significantly enhanced by
NOCC in a concentration-dependent manner. In the analysis of dynamic mechanical
analyzer, NOCC/CS/COL matrices presented higher tensile strengths than did
NOCC/ADM/COL matrices. Skin fibroblasts cultured on the matrices containing
NOCC showed increased proliferation and secretion of 3 kinds of cytokines compared
with the control. Results of the in vivo wound healing study showed that matrices
incorporating NOCC showed markedly enhanced wound healing compared with the
control.

In conclusion, the enzymatic method of using MTGase provides an alternative
potential way for crosslinking collagen-based biomaterials. Furtheremore,
NOCC/COL matrices containing CS or ADM can be potential wound dressings for
clinical applications.



