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Introduction 

Introduction 

Every day thousands of surgical procedures are performed to replace 

or repair tissues that have been damaged through disease or trauma. The 

developing field of tissue engineering aims to regenerate damaged tissues 

by combining cells from the body with highly porous scaffold biomaterials, 

which act as templates for tissue regeneration, to guide the growth of new 

tissue. 1 

The biological, chemical, and architectural requirements of the 

materials utilized in the manufacture of scaffolds are biocompatibility, 

biodegradation, adequate mechanical resistance, three-dimensional 

structure, uniformly interconnected pores, and the ability to be mold into 

different shapes or dimensions. Under suitable conditions, tissue repair is 

favored by the bioactive characteristics of the material(s) that make up the 

scaffold. 2-3 

From different materials used in fabrication of scaffolds chitosan 

and gelatin have been studied and applied commonly to form porous 

sponges that render good infiltration to the cells at the implantation site. 4 

They are commonly blended for use in bone tissue engineering as 

this blend offers the structural similarity of chitosan to the extracellular 

matrix and the lower antigenicity of gelatin in comparison to collagen prior 

to its low cost. In addition, gelatin also retains some information signals, 

such as arginine–glycine–aspartic acid (RGD), which is conducive to the 

acceleration of cell differentiation, proliferation, and attachment to 

materials.5 

 Both chitosan and gelatin are biodegradable, biocompatible, and 

nontoxic, and they are beneficial for cell attachment and proliferation but 
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Introduction 

they lack the bioactivity offered by the combination of inorganic particles 

such as hydroxyapatite which can further facilitate the repair of bones. 

Furthermore, they both have water as their basic solvent, and this benefits 

freeze-drying preparation.6 

However, the physical and mechanical stability of this blend in 

aqueous solutions is limited and crosslinking agents are required to increase 

their performances in a biological environment to offer a chance for the new 

bone to be formed and act as a mechanical support to tissues.7  

 Glutaraldehyde and genipin are two crosslinking agents that are 

commonly used with chitosan and gelatin. The amines of chitosan and 

gelatin can be formed into amine–amine bonds via crosslinking with 

gluteraldehyde and genipin enhancing their degradation rate. With the 

gluteraldehyde that is well known to be a strong crosslinker despite its 

potential cytotoxicity , and the genipin being a natural crosslinker that is 

safe on tissues we might be able to tailor the degradation rate of the 

scaffold.8 

Despite the numerous reports on the potential applications of 

chitosan based scaffolds as biomaterials in clinical and the pharmaceutical 

field, reports on control of biodegradation that compare the effect of 

different crosslinkers are still lacking. 9  

For this reason in this work we were aiming to control the rate of 

degradation without compromising the physicochemical, thermal, 

mechanical properties of the scaffolds even after the incorporation of 

bioactive materials and affecting its role in cell proliferation.  


