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Electrospun Nanofibers (ENf) find applications in several areas, such as biomedical, tissue 
engineering, pharmacology and also food engineering. One of the most important features is 
the ability of the ENf to serve as a filtration membrane as well as a catalytic surface. The pore 
size and the ability to encapsulate enzymes within the nanofibrous membrane will render 
them able to have a double function when in the presence of suitable molecules. To optimize 
the fabrication methods as well as the development of ENf in food engineering, some materi-
al properties and functions must be studied. This work focused in the diffusion properties of 
simple Poly ε-caprolactone nanofibers (PCL membrane), and Poly ε-caprolactone nanofibers 
with trypsin encapsulated, (E_PCL membrane), as well as ENfs’ surface properties. Bovine 
serum albumin (66.5 kDa), lactoferrin (80 kDa), lysozyme (14.7 kDa), were the solutes cho-
sen for effective diffusivity (D) evaluation. An acrylic diffusion cell with flow recirculation 
was used to determine D for the various solutes and systems. Subsequent analyses of the 
ENf were made by Contact Angle measurements (CA), Differential Scanning Calorimetry 
(DSC), Termogravimetric Analysis (TGA), Water Solubility and Swelling Degree (SD) and 
Mechanical properties assessment.

High hydrophobicity values of PCL were observed and the E_PCL membrane revealed 
stronger mechanical properties and an increase of mass due to water incorporation; SD (PCL) 

   Figure 1. Model fitting for Lysozyme 
diffusion in E_PCL                 

 Figure 2. Model fitting for BSA diffusion
 in E_PCL
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was 2.71 ± 0.11 g H2O/g membrane; however after water evaporation the ENf revealed a 
reversible behaviour with a shrunken conformation. The E_PCL revealed a decrease of average 
pore size in the range of 30% to 40%, and an average pore diameter of 1/3 of the size when 
compared to the PCL membrane; this difference is significant enough to influence the trans-
port of larger molecules (e.g. lactoferrin), thru the ENf membrane. The values of D acquired 
by fitting the model, which accounts for both Fickian diffusion and relaxation of polymer 

[1], of E_PCL were 5.19x10-14 m2/s regarding the BSA migration and 11.25x10-14 m2/s for 
lysozyme.
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