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was to use collagen composite scaffolds seeded with stem cells. In a later
concept, stem cells were replaced by expensive growth factors. Suitable
cheaper candidates are protein-free signalling molecules, e.g. bioactive
polyphosphates. In this work, three-dimensional porous collagen composite
scaffolds were prepared by freeze-drying method. The bovine collagen type |
was combined with calcium phosphates differing in solubility and resorbability.
Therefore, hydroxyapatite and a mixture of - and a-tricalcium phosphates in
ratios of 1:1, 1:2 and 2:1 have been applied. The effect of bioceramics solubility
and particle sizes on scaffolds morphology, biomechanics, physical and
biological properties was observed. Addition of bioceramic particles changed
morphology of the samples resulting in decreasing the pore size, while the
porosity becomes nearly the same as in all tested samples. Bioceramics,
especially hydroxyapatite particles made the collagen scaffolds less
hydrophilic; however, they stabilized scaffolds against the effect of enzymatic
degradation. The biomechanical properties of the samples were tested in both
dry and hydrated state. In dry state, collagen scaffolds reached the highest
compressive strength, in contrary to the hydrated state, where samples
containing bioceramic particles were stiffer but the strength values were one
order lower comparing to samples in dry state. During in vitro experiments, none
of samples was found to be cytotoxic and the most preferable environment for
cell adhesion and proliferation was composite scaffold with the ratio of HAp:B-
TCP:1:1.
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