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Abstract. The main objective of this project is the study of the addition of chitosan in the polymeric 

blend of PVP/PVAL to get a biocompatible hydrogel that can be used as a system of controlled 

release of drugs. The polymeric blend usage is a recent development that expanded the applications 

of the polymers, due to the improvement of the properties of a single polymer even if they appear to 

be conflicting. PVP and PVAL were chosen because they present the main required characteristics 

to the formation of a hydrogel, such as water absorption and crosslinked formation. The flexibility 

of the PVP was added with the mechanical resistance of the PVAL. The chitosan, biological active 

polymer molecules, addition is to increment the interaction between the hydrogel and the organism. 

With the concentrations of PVP and PVAL defined, solutions with different levels of chitosan were 

made to check which presented better properties. 

 

Introduction 

 

The polymer systems or polymer blends have enabled polymers new applications that 

previously were exclusively of homopolymers and copolymers, and also innovative uses. The 

mixture of polymers aims better properties of the separated material, such as stiffness, impact 

resistance, and dimensional stability at high temperatures, flame resistance and resistance to aging. 

It is possible to combine some of these qualities, including those that are apparently conflicting, for 

example, increased impact resistance or tensile strength, increasing flexibility and dimensional 

stability [1]. 

The PVP and PVAL were choosen because they are used as biocompatible hydrogels and 

present the main required characteristics to the formation of a hydrogel, such as crosslinking and 

water absorption, favored by the presence of N of the  PVP and the OH of the PVAL. The PVAL 

despite being a synthetic polymer, is used as basic material for many applications in biomedicine, 
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once it is non toxic or carcinogenic. But the main objective is to combine the flexibility of PVP with 

the mechanical strength of PVAL, since it is able to form stronger films, obtaining a hydrogel with 

improved properties for application in controlled release systems for drugs. [2]. 

To improve the interaction of the hydrogel with the body, it is possible to incorporate other 

biologically active molecules such as polymeric chitosan, a natural polymer that interacts with the 

body suffering degradation in vivo, resulting in nontoxic products[3] 

Chitosan is a natural polymer derived from the process of deacetylation of chitin, which is 

considered the second most abundant polysaccharide in nature. Chitosan is mainly obtained from 

the distillation of chitin by alkaline deferent methods, although it can occur naturally in small 

quantities from certain species of fungi. The polymer chain of chitosan is mainly formed by units 

(1-4) 2-amino-2-deoxy-D-glucopyranose, showing a polymer chain similar to. [4, 5,6] 

In this work was studied the addition of differet concerntrtions of a Chitosan solution in a 

defined PVP/PVAL  solution, to compare the mechanical charactericts that the blends will present.  

 

Methodology 

 

 Solutions containing 25%w PVP and 75%w PVAL were prepared and the chitosan in an 

Acetic Acid solution was added according to Table 1. The proportion is presented in mass. The 

solution was homogenaized and poured into Petri Plate and kept at room temperature until dry. 

 

Film number PVP/PVAL 

solution 

Chitosan  

Solution 

1 25% 75% 

2 50% 50% 

3 75% 25% 

4 100%  

5  100% 

Table 1. Concetration of PVP/PVAl and Chitosan in the prepared solutions. 

 

 The films characterization was realized first with a qualitative visual analysis, which was 

made during removal of the films from the Petri Plate. Then tensile tests were realized to obtain the 

mechanical characteristics.  
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Results and discussion 

 

The results and comments of the qualitative visual analysis appears is Table 2. 

Film number Picture Characteristics 

1 

 

Fragile, rigid. 

2 

 

Fragile, rigid. 

3 

 

Homogeneus film 

4 

 

Homogeneus film 

5 

 

No film. 

 

Table 2 –  Qualitative visual analysis. 

 

The results of the tensile test are show in Figure 1. The graphics compare the mechanical 

properties of a PVP/PVAL blend and the film with the PVP, PVAL and chitosan.  
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Figure 1 – Results obtained by tensile tests. 

 

It is possible to confirm that in all chacarcteriscts, (a) Modulus [kgf/mm2], (b) Maximum 

Load [gf], (c) Maximum Tensile [MPa] and (d) Measured Elongation [mm] the addition of Chitosan 

in the PVP/PVAL blend does not increase the properties the PVP/PVAL blend present.  

 

Conclusion 

 

It is possible to observe that an homogeneus film is formed with the addition of Chitosan in 

the PVP/PVAL blend, with 75%w of PVP/PVAL solution and 25%w of the Chitosan solution, but, 

with the method presented the addition of Chitosan does not  increase the properties of the 

PVP/PVAL blend. 
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