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Statement of Purpose: The purpose of this study was to 
evaluate the effect of crosslinked gelatin/chitosan sponge 
for wound healing in vitro. Chitosan, composed of a (1,4)-
linked 2-amino-2-deoxy-β-D-glucan, has been considered 
for pharmaceutical application, drug delivery application, 
and scaffold for tissue engineering. Gelatin is derived 
from collagen by controlled hydrolysis. Besides, gelatin 
has advantage such as biodegradability, biocompatibility 
and commercial availability at relatively low cost. 
Genipin, a compound extracted from the fruit of the 
Gardenia Jasminoides, has been widely used in a natural 
cross-linking reagent. Blends between gelatin (G) and 
chitosan (Cs) with various compositions were produced, 
as candidate materials for wound healing. Novel cross-
linked gelatin/chitosan sponges composed of 100/0, 90/10, 
70/30, 30/70, 10/90, 0/100 and different amounts of 
genipin concentration (0.1, 1, and 3 wt%).  Genipin was 
used cross-linking agent of gelatin/chitosan blends, 
promoting the formation of primary amine and tertiary 
amine between gelatin and chitosan, or by itself. 
 
Methods: The various genipin concentrations were used 
in cross-linking reagent for the preparation of 
gelatin/chitosan blending sponge.  The effects of 
composition and cross-linking on the physical-chemical 
properties of gelatin/chitosan blending sponges were 
evaluated by ATR-FTIR analysis, water uptake, DSC, 
degradation, 2,4,6-trinitrobenzene sulfonate (TNBS) 
assay and in vitro biological test such as cytotoxicity test 
and cell proliferation using NIH3T3 cells. 
 
Results: The SEM analysis showed that the pore size of 
gelatin/chitosan sponge was increased with increasing 
blend ratio of chitosan (Fig 1). The ATR-FTIR showed 
that the amount of amine group of gelatin/chitosan was 
decreased with the increasing amount of genipin (Fig 2).  
As the chitosan content in the sponge increased, the 
porosity increased, resulting in enhanced water uptake 
ability (Fig 3). The cytotoxicity test of gelatin/chitosan 
sponge did not demonstrate any cytoxitic effect as 
compared with control group.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1. SEM micrographs of 0.03 mg/mL genipin 
crosslinked  gelatin/chitosan blending sponge. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. ATR-FTIR spectra of gelatin/chitsoan  blending 
sponge.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Water uptake of gelatin/chitosan blending 
sponges. 
 
Conclusions:  In this work, genipin-crosslinked 
gelatin/chitosan sponges were produced with various 
compositions. The SEM images showed that the pore size 
of gelatin/chitosan sponge was increased of chitosan 
amount. The ATR-FTIR data indicated that the amount of 
amine group of gelatin/chitsoan was decreased with 
increase of genipin concentration. The potential of cell 
adhesion and proliferation were increased with decrease 
of the amount of genipin. In conclusion, gelatin/chitosan 
blending sponge using cross-linked reagent of genipin 
would be valuable for wound healing. 
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