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Preparation and Cytocompatibility of Chitosan-based
Carriers of Corneal Cells

Xingshuang Gao, Wanshun Liu, Baogin Han, and Xiaojuan Wei
College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China

Abstract: To study the possibility of using hydroxypropyl chitosan-based blend membranes as carriers of corneal cells in tissue
engineering, we prepared three kinds of blend membranes labeled hydroxypropyl chitosan/chondroitin sulfate, hydroxypropyl
chitosan/gelatin/chondroitin sulfate and hydroxypropyl chitosan/oxidized hyaluronic acid/chondroitin sulfate. The transparency,
water content and ability of protein adsorption of the blend membranes were measured. To evaluate the cytocompatibility of the
blend membranes with corneal epithelial cells, rabbit corneal epithelial cells were cultured on the surface of the carrier membranes.
The morphological characteristics, cell adhesion, cell proliferation and the activity of lactate dehydrogenase (LDH) in the media were
investigated. Three kinds of blend membranes had good optical transmittance, suitable water content and ability of protein adsorption.
The results showed that the less injury was made to corneal epithelial cells by the hydroxypropyl chitosan/gelatin/chondroitin sulfate
blend membrane than the others. This kind of membrane was favor of the growth and adhesion of corneal epithelial cells. The
hydroxypropyl chitosan/gelatin/chondroitin sulfate blend membrane is a promising carrier of corneal cells and can be used in
reconstruction of tissue engineered cornea.
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Fig. 1 Optical transmittance of the blend membranes
Each point represents the mean + SD of three experiments
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Table 1 The water contents and abilities of protein
adsorption of the blend membranes (n=4)

Protein adsorption

Blend membranes Water content (%)

(ug/cm?)
1# 85.54 + 3.69 349.15 + 25.27
2# 81.77+2.81 238.75+19.71
3# 79.62+3.32 361.88 + 28.35
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144 h RIS
Fig. 2 The typical micrographs of rabbit corneal epithelial
cells cultured on flask for 24 h (a), 96 h (b) and 144 h(c)
(x100)

3 RARERMME #HLBE EEK 240, 96 h #n
144 h FERIETS

Fig. 3 The light micrographs of rabbit corneal epithelial

cells cultured on 1# blend membranes for 24 h (a), 96 h (b)

and 144 h (c) (x100)
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144 h FERIFETS
Fig. 4 The light micrographs of rabbit corneal epithelial
cells cultured on 2# blend membranes for 24 h (a), 96 h (b)
and 144 h (c) (x100)

B5 ®ARLEEMMENFLRELEER 240, 96 h F0
144 h FERIFETS
Fig. 5 The light micrographs of rabbit corneal epithelial
cells cultured on 3# blend membranes for 24 h (a), 96 h (b)
and 144 h (c) (x100)
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Fig. 6 The activity of LDH in used media of culturing cells
on blend membranes for different time
Each point represents the mean + SD of six experiments
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Fig. 7 The activity of corneal epithelial cells cultured on
different blend membranes using MTT assay
Each point represents the mean + SD of six experiments
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