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ABSTRACT

In the human body, physiological barriers allow the separation between different compartments of the body or with the outer environment, acting as the first level of defense against
microorganism, toxins and allergens. Moreover, these barriers have a fundamental role in the control of absorption of substances and the maintenance of the homeostasis of the different body
compartments. For these reasons, the study of biological barriers is crucial not only for a better understanding of their physiology and pathology, but also in drug testing and toxicology studies.
Barrier-forming cells are often cultured in fluidic systems (bioreactors) able to apply dynamic conditions [1]. The main actor of these systems is the porous membrane. This surface is a permeable
support for the cultured cell layer, thus the material must be biocompatible and cell adhesive. In this work electrospun membranes were investigated: they were obtained by coupling
poly(carbonate)urethane (Bionate® Il 80A) conjugated with gelatin at different percentage (Bionate®:Gelatin at 50:50, 70:30, 80:20, 90:10, 100:0). The electrospinning technique was chosen to
obtain porous membranes, while Bionate®’s flexibility allows mimicking the cyclic stretching of barriers in the human body (i.e. alveolar barrier during breathing).
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The electrospinning technique was selected to obtain incubation in Phosphate Buffered Saline (PBS
the porous support (Figure 1 and Figure 2)- Fig. 1: SEM image of Bionate |l 80A electrospun 1X), as shown in Figure 3B.
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Membrane characterisation

The thickness of the electrospun membranes is 73.18+26.67 um. Electrospun membranes were tested 200 3.50
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TABLE I TABLE 1l Fig. 4: Stress-Strain curves of the electrospun membranes. (A) Without crosslinker. (B) With crosslinker.
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Young’s Modulus within the linear region Contact angle of a water droplet on electrospun membrane Fig. 5: Young’s Moduli in wet conditions. (A) Without crosslinker. (B) With crosslinker.
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