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Investigation on the effect of genipin crosslinking conditions on the tensile, degradation and cytotoxicity properties of pure collagen membrane applicable in guide bone regeneration (GBR)
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I. Abstract
Collagen as the most available protein in our body is the most favorite membrane material for guide bone regeneration. Although natural collagen membrane presents excellent bioactivity property, having low tensile strength and fast degradation rate limits its clinical applications. Crosslinking of collagen is known as an effective approach to mitigate those weaknesses. But, some applied cross-linkers like glutaraldehyde causes serious cytotoxic reactions. Genipin as a natural cross-linker shows significantly less toxic and more biocompatible compared to other protein cross-linkers. Although some studies [1,2] have successfully introduced genipin as an applicable substitution for the current cross-linkers, its effects on physical and biocompatibility properties of thin collagen membrane are still needed to be understood more. In this study, the influences concertation and duration of genipin crosslinking on the dry and wet mechanical stability during the time, morphology and cytotoxicity of collagen membrane are comprehensively investigated in vitro. There different concentrations (i.e. low, medium and high concentrations) along with three different durations were considered. Thin round samples were used for hBMSC cells culturing and cytotoxicity tests (Day1, 3 & 7), calculating swelling ratio and surface morphology assessments. Additionally, thin rectangular samples were prepared for both wet and dry tensile testing. The dry samples immediately tested after finishing the cross-linking. The other samples immersed in blood plasma in four different time points (week 1, 2, 3 & 4) and at the end of each time points were extracted and were mechanically tested in order to assess the changing in the mechanical stability of the cross-linked membrane. For all the mentioned experiments, the non-crosslinked collagen membrane considered as the control group. The results showed that, among all the 10 groups, the group with medium concentration and moderate concentration time significantly enhanced the tensile strength of the collagen membrane simultaneously with almost similar biocompatibility compared to non-crosslinked one.
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