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INTRODUCTION: Wound dressing are used in 
the treatment of several types of wounds to promote 
healing and decrease the risk of infections. Papain 
is an enzyme available at the market as ointment for 
wound treatment, but its application may cause 
mechanical trauma and its efficiency is decreased 
by environmental conditions (oxidation and 
temperature) and time of drug release. The use of 
natural polymers can protect the enzyme and 
modulate its liberation over the wound. Two 
biopolymers have been investigated due to its 
unique properties: calcium alginate (CaAlg), 
bacterial cellulose (BC) and oxidized bacterial 
cellulose (OxBC). They are both biocompatible, 
biodegradable and non-toxic. The immobilization 
can promote the imprisoning of the papain on the 
surface and/or interior of the matrix polymeric, 
obtaining as a final product the bioactive wound 
dressing. This new material presents an enhanced 
therapeutic property of both matrix and accelerate 
the wound healing of skin.  

METHODS: The immobilization of the enzyme on 
BC, OxBC and CaAlg membranes was performed 
by immersing the material in a 2% (w/v) papain 
solution prepared in citrate-phosphate buffer pH 7 
at 45 °C for 24 h. 

RESULTS: As shown in Table 1, it was obtained a 
material with great immobilization yield, and more 
import, the enzyme was still active after 
immobilization, which means the enzyme was not 
desnaturated by the presence of the polymers. 

Table 1. Immobilization efficiency and activity 
recovery of papain inOxBC and CaAlg 

  OxBC CaAlg 
Immobilization yield  53.0% 50.7% 

Recovery activity  93.3% 80.0% 

Papain drug delivery profiles showed that papain 
release reached the steady state after 7 hours for 
CaAlg membranes, delivering about 96% of the 
initial papain loading. For OxBC, after 24 hours 
there was a delivery of about 78 %. Those results 
support that these polymers are able to release the 
papain in a controlled way. 

The biocompatibility of OxBC and CaAlg with 
papain immobilized was examined measuring its 

cytotoxicity after indirect contact with human 
dermal fibroblasts (HDF). Membranes presented a 
non-toxic impact to human fibroblasts and cells 
proliferated normally. The viability of cells was 
89.6% and 83.2%, respectively, for OxBC and 
CaAlg. Hemocompatibility assay was performed by 
the contact of the material with human blood and 
showed that OxBC and CaAlg membranes did not 
presented hemolytic activity, since both samples 
showed none hemolytic index, being considered 
hemocompatible surfaces. 

DISCUSSION & CONCLUSIONS: OxBC and 
CaAlg membranes can be used as matrix for papain 
immobilization, since it was observed good 
immobilization yield and the drug preserved its 
activity significantly after immobilization. Papain 
delivery profiles showed controlled drug delivery 
by the matrix. The results showed that OxBC-
Papain and CaAlg-Papain have great 
biocompatibility, observed by the cytotoxicity and 
hemolysis assay.  Therefore, the observed results of 
the materials proposed in this work were promising 
to be applied as a bioactive dressing for skin 
wounds. 
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