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Polyurethanes are important class of polymers widely used in biomedical applications. One of the key problems is the 
preparation of composites for potential use in bone tissue engineering. Additive of hydroxyapatite (HAp) enhances 

bonding with living tissues when implanted. The most common magnetic thermoseed material for hyperthermia is magnetite 
(Fe3O4) that possesses an inverse spinel structure. Polym(methyl metacrylate)/Fe3O4 based bone cements have been developed 
and investigated, however there are still unsolved problems with acrylic bone cements. In our studies polyurethane-based 
bone cements modified with hydroxyapatite and magnetite have been proposed as a potential new polymeric bone cements. 
The polyurethane/magnetite/hydroxyapatite nanocomposites have been prepared in a one-step bulk polymerization process. 
Poly(ethylene glycol) (PEG) with average molar mass 2000 was used as a soft segment, 1,4-butanediol (BDO) as a chain extender, 
sodium alginate as crosslinker and 1,6-hexamethylene diisocyanate (HDI) as hard segment components in stoichiometric 
amounts. The chemical structure of obtained nanocomposites was confirmed by using FTIR. Moreover, FTIR analysis indicates 
that inorganic nanoparticles were chemically bonded to polyurethane macrochains. X‐ray diffraction analysis results show the 
presence of magnetite and hydroxyapatite in the polyurethane matrix. From TG (Thermogravimetric) and DSC (Differential 
scanning colorimetry) data, it can be concluded about the influence of magnetite and HAp on thermal stability and glass 
transition region of polyurethane matrix. SEM results show that the inorganic particles in the polyurethane/magnetite/
hydroxyapatite nanocomposites were dispersed homogeneously in the polymer matrix. Investigations of compressive strength 
confirmed that the obtained nanocomposites exhibited acceptable mechanical properties for applications as bone cements.
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