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[ Abstract] Objective To investigate the effects of preemptive freezing with different temperature and
cross-linking methods on the ultrastructure of collagen membrane and its influence on human fibroblast prolif-
eration.  Methods Bovine collagen type [ solution in concentration of 10 g/L was preliminarily frozen at

-20 °C or —80 C for 12 hours,and lyophilized at — 70 C for 48 hours. The diameter of apertures in colla-

gen membranes prepared with two different preliminary temperatures were observed by scanning electron mi-

croscope ( SEM)and compared. The preliminary freezing temperature of —80 °C was used for the following

study. The apertures of collagen membrane performed with cross-linking glutaraldehyde and ultraviolet (UV)
radiation cross-linking with glutaraldehyde ( double cross - linking ) after preliminary freezing were also com-
pared . The proliferation of human fibroblasts inoculated in above cross-linking collagens were assessed by

MTT assay,in terms of absorption value. Results The mean diameter of apertures of collagen membrane

pre-frozen at ~20 °C was (172 +£37) pm,while that at - 80 C was(99 +24) um. The apertures of collagen

membrane were reduced in size after glutaraldehyde cross-linking,while those of double cross-linking showed
no change in size. There was obvious difference in absorption value of fibroblasts 8 days after seeding between
above two cross-linking methods (1.534 +0. 013 for glutaraldehyde cross-linking,3. 778 +0. 010 for double
cross-linking, P <0.05). Conclusion The collagen membrane after preliminary freezing at —80 C and
double cross-linking with UVradiation and glutaraldehyde may be used as a dermal skeleton substitute.
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