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Abstract

Bone fractures are a major health risk in today's fast-living and ageing society. The problem of bone fractures
affects a large proportion of the population, including seniors with limited mobility and people with other
medical problems, such as endocrine disorders, which can affect bone density and contribute to the
development of e.g. osteoporosis. BONEFILL is an innovative project aimed at developing bioactive,
injectable bone fillers that closely replicate the natural composition of bone, enabling faster regeneration of
particularly small bone defects and reducing post-surgical complications. Current treatments often require
multiple surgeries and the use of antibiotics, which increases costs and contributes to the rise of drug resistance,
especially to strains such as multidrug-resistant bacteria (MRSA).

The BONEFILL project proposes an antibiotic-free approach, based on the use of a biomaterial that is a
mixture of the natural bone component - hydroxyapatite - enriched with additional components such as metal
ions and peptides with antibacterial and bone growth-stimulating properties. The carrier of the active
ingredients will be a biodegradable matrix based on the polymer poly(glycerol adipate) (PGA) or poly(sorbitol
adipate) (PSA). To ensure adequate mechanical strength, the material will be additionally hardened using
irradiation. The combination of the above elements will provide the desired properties of the new biomaterial
- ease of use, adequate hardness and biological
activity necessary for effective bone healing. The
project envisages the development of two types of
fillers designed for minimally invasive
applications. The first is a composite hydrogel for
non-surgical applications in small bone defects.
The second is an injectable formulation for
composite elastomer in situ formation. The
formulation can be applied externally (e.g. in
dentistry) or during surgery and subjected to
irradiation for hardening, providing the desired
stability but not limiting the release of bioactive
ions and peptides at the injury site. Preliminary
results show that such a process occurs and is
effective i.e. improves the bone-forming potential
of similar materials. We hope that similar
properties of our material will reduce the need for
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e Figure 1. BONEFILL - a biodegradable,

mimicking natural bone composition, injectable
filler for the repair of small bone defects.

The project will be carried out by an international consortium of scientists working at four leading institutions:
the University of Gdansk and Wroclaw University of Technology in Poland, and the Jozef Stefan Institute and
Faculty of Pharmacy at the University of Ljubljana from Slovenia. The combination of their knowledge and
experience will enable the successful development of an innovative, easy-to-use, cost-effective and efficient
biomaterial that will improve the quality of life for many people, including the elderly or those struggling with
frequent bone fractures. The expected outcome of the BONEFILL project is the development of an advanced,
injectable bone filler that exhibits enhanced bioactivity, promotes bone regeneration and minimizes the risk of
infection. The BONEFILL project represents a significant step forward in the field of regenerative medicine,
addressing key challenges of existing treatments and proposing innovative solutions.



