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ABSTRACT

Chronic wounds are one of the major therapeutic and healthcare challenges. The design
and development of biocompatible, biodegradable and adaptable materials that promote
the tissue repair, prevent the infection and inflammation and ensure the control of exudate
are a constant need for wound management [1]. Aerogels are nanostructured dry materials
which can provide advanced performance for wound healing due to their high porosity,
large surface area and water uptake, which can be tailored for a fast and directional fluid
transfer of the exudate [2]. Aerogels can also act as carriers for bioactive compounds [1].
Silk fibroin (SF) is a protein that can be obtained from Bombyx Mori cocoons and has
demonstrated to be an excellent stabilizer of bioactive compounds while supporting cell
proliferation, being presently used in wound healing and regeneration [3]. In this work,
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SF aerogel particles were developed and their potential as a controlled release system
evaluated for wound healing applications.

SF extracted from B. mori cocoons was used to prepare SF aerogel particles. For the
particles’ production SF aqueous solutions at different concentrations (3, 5 and 7%(w/v))
were introduced into an absolute ethanol and Span 80 surfactant (3 wt.% with respect to
SF) solution, followed by supercritical CO2 drying. Ethanol was added at a ratio of 2:1
(v/v) in relation to SF solution. Span 80 was used as surfactant (3 wt.%) in relation to SF
solution. The solution with Absolute Ethanol and Span80 was homogenized by
mechanical stirring at 600 rpm and further SF solution added dropwise to the ethanol
solution with stirring.

For the characterization of the SF particles, particle size distribution was determined by
laser diffraction. Fourier Transform Infrared with Attenuated Total Reflectance (FTIR-
ATR) spectroscopy was used to investigate the secondary structure formation,
conformation and chemical structure. Textural properties have been performed by helium
pycnometry and N2 adsorption-desorption analysis.

The average diameter of the obtained particles varied at different concentrations. Particle
diameter and dispersion increase with increasing SF concentration. According to the
FTIR-ATR analysis, it was possible to verify the presence of the main characteristic bands
of SF assigned to the presence of B-sheet structure, characterized by strong bands on the
amide I and II regions. The physicochemical and textural characterization of the aerogels
will allow to understand if this method is suitable to produce particles with adequate drug
release kinetics. These particles constitute a drug delivery platform to be further loaded
with pharmaceutical agents relevant for wound healing applications. In vitro tests are
presently ongoing to validate the particles biocompatibility and suitability for wound
healing.
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