Studies on the properties of new bone cement compositions based on functional 
polysuccinates and oligo(ethylene glycol) dimethacrylates

Jan Łukaszczyk, Evelyn Jaehne*, Katarzyna Jaszcz, Monika Śmiga

Silesian University of Technology, Department of Physical Chemistry 
and Technology of Polymers, ul. M. Strzody 9, 44-100 Gliwice, Poland

*Dresden University of Technology, Institute of Macromolecular Chemistry 
and Textile Chemistry, D 01-062 Dresden, Mommsenstr. 4, Germany

Commercial injectable poly(methyl methacrylate) bone cements are widely used in orthopedic surgery for fixation of endoprosthesis. Such liquid material is harden in situ and capable to fill the gap between prosthesis and a bone or to fill irregular skeletal defects. High curing temperatures can cause necrosis of the surrounding tissue. Curable biomaterials for orthopedy, besides biocompatibility, must comply with several requirements, such as suitable setting time and peak temperature, i.e. maximum temperature of curing process, as well as mechanical properties, which should be similar to those of bone tissue [1].

In the last decade injectable, biodegradable bone cements based on poly(1,2-propylene fumarate) [2] or methacrylated polyanhydrides [3] have attained much interest. Liquid composition of a biodegradable polymer and a vinyl or methacrylic monomer could be cured in a site of application and provide temporary structural support to bone tissue, degrading then to biocompatible products at a slow rate, adapted to the bone healing process. 

Our previous studies on curing process and selected properties of liquid material composed of methyl methacrylate (MMA) and poly(3-allyloxy-1,2-propylene succinate) (PSAGE) revealed that these compositions could be adjusted to get flow properties, setting time and peak temperature required for orthopedic in situ curable materials [4]. However, relatively high hydrophobicity of these materials is a reason of their too slow hydrolytic degradation. In order to increase their susceptibility to hydrolytic degradation, a part of MMA was replaced by hydrophilic oligo(ethylene glycol) dimethacrylates (OEGDMA).
In the present work liquid, curable compositions, consisting of PSAGE, MMA and OEGDMA were investigated as a potential polymer matrix of temporary bone voids filler etc. The influence of the composition (OEGDMA/MMA ratio) and of the oligooxyethylene chains length on the setting time, maximum temperature of curing, mechanical properties and hydrophilicity was investigated.
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