Reg. No: 2024/55/D/NZ7/01921; Principal Investigator: dr inz. Ewelina Zofia Baran

Over the past few years, there has been a rapid increase in the interest in 3D printing in
pharmaceutical technology and materials engineering. The potential advantages of this technology over
conventional methods are seen in rapid prototyping, in the ease of making changes at the design stage,
and in the reduced production costs. The advantages also include the possibility to produce, in a single
process, materials with complex structures which are impossible to obtain with other techniques. A
relatively new and still poorly explored field of application of the above-mentioned beneficial features
of 3D printing is the design of dressing materials for the purposes of personalized therapy. The ideal
dressing material would be adaptable to the needs of an individual patient, and at the moment this
requirement still has not been met. Despite the existence of a large variety of dressings (more than 3,000
products), wound treatment remains a major challenge. There’s no single universal product with a
versatility that would enable it to be used for every type of wound and in every phase of its healing.
Hence the continued search for improved dressing forms, adapted in shape and absorbency to the size
of the wound and the abundance of exudate with a complex internal structure and good reproducibility.

An important aspect in the development of a new wound dressing is the incorporation of an
active substance into the internal structure and ensuring its sustained release. According to current
guidelines for wound care, modern dressings should contain substances with antimicrobial or anti-
inflammatory activity. Hence, the properties of the therapeutic substance, as well as the selection of
excipients and optimal printing parameters, are also an extremely important issue, in order to obtain a
material with a slowed release of the therapeutic substance.

The aim of this project is to design and produce polymeric membranes containing active
substances, which - through the implementation of 3D printing - will allow us to design and obtain an
innovative wound dressing in the future. We are going to collect large amounts of data from extensive
laboratory experiments using all available techniques, such as magnetic resonance imaging (MRI),
scanning electron microscopy (SEM), computed microtomography (micro-CT) as well as drug
availability studies in wound dressings. The rheological properties of the compositions used further in
the printing process will be determined. We will characterize and evaluate the mass transport process in
printed materials. Subsequently, the physicochemical and mechanical properties of the materials
obtained will be analyzed. The stability of the developed dressings will also be investigated, and all
collected results will be grouped into a structured database. We will extend our knowledge with the
results of computer simulations.

It is hoped that the knowledge gathered in the extensive research of the two partners combining
detailed characterization of the obtained materials with automated data processing by artificial
intelligence systems will contribute to advances in the novel field of 3D-printed dressing manufacturing
in both cognitive and application functions.



