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Abstract 
The quality of life of millions of patients has been greatly improved by the development and deployment of permanent implants in the clinical setting such as total knee joint prostheses, cardiovascular stents and breast implants, as well as medical devices including plates, screws and nails, and artificial organs [1-3]. The global regenerative medicine market is expected to reach USD 38.70 Billion by 2021 from USD 13.41 in 2016 [4]. 
In general, all developed materials needs to be biocompatible, nontoxic, and fulfil properties suitable for specific application. Additionally, scaffold for different tissue regeneration need to fulfil different chemical and mechanical requirements. It is because of differences in  microenvironmental stimuli between regenerated tissues types.
The aim of this presentation is to show the literature background as well as selected research done in the topic of crucial factors in scaffold development for regenerative medicine.
Main tasks of our group as well as literature about scaffolds requirements dedicated to various tissue types regeneration will be presented. Fundamental research investigations about materials development, structural and surface properties in terms of material-cells interaction will be analysed. The second field of our interest are grafts for knee repair (ligaments, bone and cartilage). In this last interest, specific needs e.g.: mechanical, surface, biological properties and degradation conditions are investigated and some results will be shown during presentation. 
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Figure 1. Scheme showing the different factors of cells stimuli in vitro [5].
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