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INTRODUCTION:  

The treatment of chronic wounds that do not heal in 

patients with multiple comorbidities continues to be 

a challenge for health professionals and tissue 

engineering.  Patients with chronic wounds 

typically do not progress through the normal stages 

of healing. For this reason, in this work we studied 

a different alternative for the treatment of chronic 

wounds, based on the use of polymeric 

biomaterials.1 

The aim of this work was to study hydrogels made 

of polyethyleneglycol-chitosan (PEG-CH), which 

could be used as dressing for wound closure. In vitro 

hemolysis assay and antibacterial activity assay 

were carried out. In addition, the swelling behavior 

was investigated.   

METHODS:  

Preparation of hydrogels: The samples were 

synthesized by photopolymerization of a 

homogeneous solution of polyethylene glycol 

diacrylate (10% in distilled water), chitosan (1 % in 

acetic acid, Sigma-Aldrich, USA) and 2,2'-Azobis 

(2-methylpropionamidine) dihydrochloride) (2%; 

Sigma-Aldrich, USA) in a polytetrafluoroethylene 

(PTFE) mold. Hydrogels with different proportions 

of chitosan (0.05, 0.1, 1, 2 and 4 %) were evaluated.  

Hemolytic assay: This test was performed following 

the ISO 10993.2 For this purpose, peripheral blood 

was taken from 3 healthy patients in tubes with 

EDTA. Only erythrocytes of each sample were used 

and diluted with PBS (5 %). Hydrogel samples were 

added to each tube with diluted erythrocytes 

(1mL/tube) and incubated for 1h at 37 ° C. Then, the 

absorbance was measured at a wavelength of 

450/630 nm. This project was approved by the 

bioethics committee of Research Center in Medical 

Sciences, UAEMéx. 

Swelling behavior: The swelling of the hydrogels 

was evaluated by gravimetric measurements. For 

this purpose, dry hydrogels were embedded in PBS 

at 37° C or in ethanol at room temperature, then they 

were weighted at different times (0, 0.5, 1, 2, 3, 24, 

48 and 72 hours). 

Antibacterial activity: Mueller Hinton broth was 

inoculated with E. coli (1.5x108 CFU/mL) and 

placed in glass tubes. Then the hydrogels were 

immersed in the broth and incubated at 37° C for 24 

hours. Finally, absorbance was measured at 492/630 

nm in a 96-well plate. 

RESULTS:  

Hemolytic assay: The results showed that all the 

hydrogels produced less than 5 % of hemolysis (ISO 

10993). The average value of hemolysis was 0.37 % 

± 0.28.  

Swelling behavior: The hydrogels had 244 % more 

swelling in PBS than in ethanol.  

Antibacterial activity: The results of antimicrobial 

activity of the hydrogels with chitosan, showed that 

hydrogels did not inhibited the growth of E. coli in 

a concentration of 1.5x108CFU/mL. It was observed 

that the bacterial didn´t grow inside of the matrix of 

hydrogels. 

DISCUSSION & CONCLUSIONS:  

In this work, it was demonstrated that PEG-CH 

hydrogels are compatible with human erythrocytes, 

because there was less than 5% of hemolysis in all 

the cases. In the swelling behaviour, the hydrogels 

absorbed the PBS better than ethanol, this happened 

because polyethylene glycol has more affinity for 

the water. In the antibacterial activity, the hydrogels 

did not show any activity against E.coli. 

According to the results obtained, we concluded that 

polyethylene glycol-chitosan hydrogels could be 

used as a dressing, mainly in those patients whose 

wounds do not heal quickly. 
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