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Abstract 

Biocompatible and biodegradable nanomaterials biofunctionalized by enzymes are 
a material of interest in the biomedical field due to their potential application in 
wound healing [1]. This work describes the production and characterization of 
electrospun chitosan nanofibers and chitosan/TPP nanoparticles as carriers for 
microbial collagenase. The morphology and the microstructure of nanofibers 
prepared by Nanospider technology were examined using a scanning electron 
microscopy (SEM) (Fig. 1). Low molecular weight chitosan/TPP nanoparticles [2] 
prepared in different reagent ratios and characterized by DLS measurement showed 
a size range 130 – 250 nm (Fig. 2).  
 

 
 

Figure 1. Scanning electron microscopy of prepared chitosan nanofibers. 
Magnification 5,000 x and 18,000 x for inset. VEGA3 TESCAN instrument. 

 



 

 

 
 

Figure 2. DLS of prepared chitosan/TPP nanoparticles (2:1), dialyzed into acetate 
buffer pH 5.5. 
 
Clostridial collagenase cleaves peptide bonds on the amino side of the glycine 
residue [3] and could simulate the enzymatic debridement necessary in chronic 
wounds. Amino groups of chitosan nanoparticles and nanofibers were connected 
with the carboxylic acid groups of collagenase using EDAC and sulfo-NHS 
methodology. Immobilized collagenase enzymatic activity was evaluated using a 
peptidic substrate (Pz-peptide, 4-phenylazobenzyloxycarbonyl-Pro-Leu-Gly-Pro-D-
Arg). Microbial collagenase chitosan nanomaterials preparation with optimized 
conditions and characterization as storage and operational stability, Michaelis-
Menten constants, desiccation, and sterilization conditions will be presented. 
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