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GENERAL OBJECTIVES:

The aim of HEALSKIN project is to develop and validate at lab scale an innovative biohybrid with multiple
therapeutic properties for chronic wound healing applications, based on natural components (collagen, sericin)
and improved with two flavonoids (curcumin and quercetin).

SPECIFIC OBJECTIVES/ EXECUTION PHASES:

Objective 1: Synthesis of key elements necessary for the material’s elaboration;

Objective 2: Development of the hybrid biomaterial with pro-regenerative, anti-inflammatory, antioxidant and
pro-angiogenic properties;

Objective 3: Demonstration of the effectiveness of the biohybrid with a role in the regeneration of damaged
cutaneous tissue.

NOVELTY ELEMENTS/ SCIENTIFIC CONCEPT:
The project has been focused on developing novel therapeutic approaches for diffrent types of wounds. In this
regard, an improved method of treatment would be the topical application of therapeutic agents with multiple
properties (anti-inflammatory, antioxidant, antimicrobial, pro-angiogenic, pro-regenerative) that could facilitate
the impaired healing process of such lesions.

EXPECTED EXPLOITABLE RESULTS:

Phase 1/2022

- experimental data set regarding: obtaining precursors: collagen type |, curcumin, quercetin and microcapsules;
- obtaining cross-linking agent and characterization report;

- report regarding the cytocompatibility of precursors with skin-specific cells;

- development of project website;

- 1 intermediate research report.

Phase 11/2023

- experimental data set regarding the characterization of HEALSKIN compositions, biocompatibility of the
optimally chosen hybrid, cell adhesion, inflammation markers and antioxidant markers;

- updating the project website;

-1 intermediate research report;




-2 scientific communications at conferences;

-1 ISl article.

Phase 111/2024

- report of HEALSKIN biomaterials biodegradability;

- experimental data set on antibacterial properties, proangiogenic markers and extracellular matrix markers;
- website update;

- 1 final research report;

- 2 scientific communications at conferences;

- writing an article for submission;

- a patent application registered at OSIM.

OBTAINED RESULTS:

Results Stage | / 2022

v’ precursors were obtained and characterized (type | collagen gel from bovine skin; sericin, curcumin and
guercetin microcapsules, new aldehyde crosslinking agents) [A1.1- 1.3, A1.5];

v’ the effect of microcapsules and crosslinking agents on skin cells of interest (viability profiles) was identified
[Al1.4., Al.6];

v a website, and the results were also disseminated by participating with an invited paper at a specialized
conference;

v’ scientific report for stage 1 / 2022.

Collagen microcapsules with a) curcumin and b) quercetin

Results Stage 1l / 2023

v’ data were obtained regarding the physicochemical, morphological and structural characterization of HEALSKIN
compositions [A2.1, A2.2, A 2.5];

v’ biocompatibility was validated and the optimal composition to support skin cell viability and proliferation
(CollSS-CQ) was identified [A2.3, A2.4, A2.6];

v" cytoskeletal changes were highlighted in the presence of the HEALSKIN composite, with skin cells having an
elongated morphology at the level of this material [A2.7];

v gene and protein expression of the pro-inflammatory markers IL-6 and TNF-o. was evaluated, and HEALSKIN
showed an anti-inflammatory effect [A2.8];

v’ at the level of the HEALSKIN composite, a reduction in ROS production was found, indicating its antioxidant
effect [A2.9];

v website updated with the results of stage II

v’ scientific report for stage 11/2023;

v’ 3 scientific communications at conferences;

v’ 1Sl article published.

Coll-SS-MC-4C Coll-SS-MC-3Q
HEALSKIN collagen-sericin matrices with encapsulated curcumin and quercetin




SEM images (400x magnification) for the HEALSKIN matrix with embedded microcapsules

Results Stage 11l / 2024

v' data on HEALSKIN biodegradability were obtained [A3.1];

v’ the HEALSKIN composite showed antimicrobial activity [A3.2] - gene and protein expression of angiogenic
markers - VEGFR2 and CD31, as well as markers specific to the extracellular matrix - fibronectin and collagen type
IV, increased significantly at the level of the HEALSKIN composite, as a result of flavonoid encapsulation, which
indicates the potential of the material to facilitate the skin regeneration process [A3.3, A3.4];

v" website updated with stage Ill results;

v’ scietific report for stage 111/2024;

v" 4 scientific communications at conferences;

v 1 1Sl article published;

v’ patent application submitted with no. 1000312 / 11.06.2024.

a) b)

d)
Scaffold-uri CollSS: a) uncrosslinked; b) crosslinked with GA; c) crosslinked with GE;
d) crosslinked with EU and e) crosslinked with CM
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