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Vsebinski opis projekta
Sirsi raziskovalni kontekst:

ENG: Bone fractures are not just leading health issues in EU countries (including both
Slovenia and Poland, but also an important global public health threat (178 million
new fractures, 455 million prevalent cases of acute or long-term symptoms of a
fracture, and 25.8 million cases of years lived with disability). Up to 30% of fractures
become infected and the main cause of infections is the antibiotic multi-resistant
strain of Staphylococcus aureus (MRSA). Patients are typically treated during 6-12
weeks with antibiotics. Despite advances in treatment 62% end with 2-3 surgeries,
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with up to 39% failure rate following surgery. More widespread efforts, including
screening and treatment of osteoporosis, and innovative, multidisciplinary
approaches to healing are expected to have a significant impact on the reduction of
the overall burden.

SLO: Poskodbe kosti ne predstavljajo le enega vodilnih zdravstvenih izzivov v drzavah
EU (vklju¢no s Slovenijo in Poljsko), temvec tudi pomembno globalno
javnozdravstveno groznjo (178 milijonov novih zlomov, 455 milijonov obstojecih
primerov akutnih ali dolgotrajnih posledic zlomov ter 25,8 milijona primerov let
Zivljenja z invalidnostjo). Do 30 % zlomov se zaplete z okuZbo, pri cemer je glavni
povzrocitelj okuzb na antibiotike veckratno odporni sev bakterije Staphylococcus
aureus (MRSA). Bolniki se obi¢ajno zdravijo z antibiotiki 6-12 tednov. Kljub napredku
v zdravljenju se 62 % primerov zakljuci z 2-3 kirurskimi posegi, pri Cemer je stopnja
neuspeha po operaciji do 39 %. Pricakovati je, da bodo Sirsa prizadevanja, vklju¢no s
presejanjem in zdravljenjem osteoporoze ter z inovativnimi, multidisciplinarnimi
pristopi k zdravljenju, pomembno prispevala k zmanjsanju celotnega bremena
bolezni.

Cilji in raziskovalna vprasanja:

ENG: Highly bioactive fillers, designed to mimic the natural bone chemistry and
characterized by osteoinductive, osteoconductive and osseointegrative nature, are
aimed to be developed within the proposed project. The important part of the design
is the chemistry of the bioactive components - including bone-like multi-doped
hydroxyapatite (mHAp), biodegradable and biocompatible polymer and bioactive
peptides within an injectable matrix. The healing strategy predicts injecting the matrix
to fit the size and shape of bone defect, solidifying the matrix after UV-crosslinking
and local, matrix-controlled release of active components. The collaboration will
include bioactive mHAp design at Jozef Stefan Institute (JSI), surface functionalization
with bifunctional bioactive and antimicrobial peptides at University of Gdansk (UG)
and crosslinked matrix design at Wroctaw University of Science and Technology
(Wroctaw Tech.). The final proof of the concept will include matrix biodegradation
and release of bioactive components (Wroctaw Tech., UG, JSI), as well as confirming
the prevention of bacterial colonization (JSI), and stimulative and osteoconductive
nature of injectable matrix with loaded bioactive components (Faculty of Pharmacy,
University of Ljubljana (FFA).

SLO: V okviru predlaganega projekta nameravamo razviti visoko bioaktivna polnila,
zasnovana tako, da posnemajo naravno kemijo kosti ter jih odlikujejo
osteoinduktivne, osteokonduktivne in osteointegrativne lastnosti. Kljucni del zasnove
predstavlja kemija bioaktivnih komponent — vkljuc¢no s kostem podobnim veckrat
dopiranim hidroksiapatitom (mHAp), biorazgradljivim in biokompatibilnim polimerom
ter bioaktivnimi peptidi znotraj injicirne matrice. Strategija zdravljenja predvideva



injiciranje matrice, ki se prilagodi velikosti in obliki kostnega defekta, njeno utrjevanje
po UV-zamrezenju ter lokalno, z matrico nadzorovano sproscanje aktivnih
komponent. Sodelovanje bo vkljucevalo nacrtovanje bioaktivnega mHAp na Institutu
»Jozef Stefan« (1JS), povrsinsko funkcionalizacijo z bifunkcionalnimi bioaktivnimi in
protimikrobnimi peptidi na Univerzi v Gdansku (UG) ter zasnovo zamreZene matrice
na Tehniski univerzi v Vroclavu (Wroctaw Tech.). Konc¢na potrditev koncepta bo
zajemala proucevanje biorazgradnje matrice in sproscanja bioaktivnih komponent
(Wroctaw Tech., UG, 1JS), potrditev preprecevanja bakterijske kolonizacije (1JS) ter
dokaz stimulativnih in osteokonduktivnih lastnosti injicirne matrice z vklju¢enimi
bioaktivnimi komponentami (Fakulteta za farmacijo, Univerza v Ljubljani (FFA)).

Osnovni podatki sofinanciranja so dostopni na spletni strani SICRIS.

Faze projekta in opis njihove realizacije

1. Faza
WP 1 Designing and synthesis of bioactive components

DS 1 Nacrtovanje in sinteza bioaktivnih komponent

2. Faza
WP 2 Injectable matrix design and loading of bioactive components

3. Faza
WP 3 In vitro biodegradation and bioactive components’ release.

DS 2 Zasnova injicirne matrice in vgradnja bioaktivnih komponent.
4. Faza

WP 4 In vitro interactions with bacterial and bone cells

5. Faza

WP 5  Management and coordination

DS 5 Interakcije in vitro z bakterijskimi in kostnimi celicami

6. Faza

WP 6 Dissemination, communication and IPR

DS 6 Razsirjanje rezultatov, komuniciranje in upravljanje pravic intelektualne lastnine (IPR)
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