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Properties, design, capabilities and easiness of fabrication make polymeric
based composite materials the ideal candidates for the constructon of tailor
made biomedical prostheses (fig. 1), The appropriate combination of fibes and
matrix can reproduc, in fact, mechanical properties of most biological tissues
30 offering undoubted advantages in terms of biomechanical requitemests of
biocompatibility of the prosthesis. Based on these principles. many examples
bave been reported in the litcrature on composite based model prostheses, stch
s for antificial tendons o ligaments, blood vessels, bone substituees and Rxation
plates, hip prostheses and odhers (fig. 2). For instance, bone plates made of
composite materials can match elastic propertics of bone better than metals (fig
3 and 4), so reducing the stress. shielding effect reportcd in the literature. As
reported in fig. 3, in fuct, metals used in orthopacdics. display an. clastic modu
lus of wbout 200 GPa, well above the 17 GPa: of conical bone. Vice verss, by
changing reinfarcement type, geometry, and content, plates made of composites
reported in fig. 3 {sfc, kfp and cfrp stay for short fibee, long kevlar fibres and
long carbon fibre compasites, respectively) can have clastic moduli in the whole
interval represented by the column.

For this application, however, one should be aware of the fact that uny
comparison should be made in s of stiffess (Le. elastic modulus. times a
Beometric factor which depends on the loading mode). The same concept
applies 10 hip prostheses, where finite dement analssis indicates the advant

by composites, in terms of more homogencous stcess distribution (g, 5
and 6). In this case the prosthesis can be designed by accounting its cffect on
the stress pattern of cortical bone of femur.

re, stress struin curves of tendous and ligaments can be well
eéproduced by rubbery matrix long fibre eeinforced structures (fig. 7). For other
applications in the biomedical ficld, such ns external artificial limbs, lightness
and rigidity can represent enomous asdvantages (fig, §),

The use of composite structures appears to bé cven more promising for the
comtruction of biodegradable prostheses, where bigh modulus or strength bio-
degradable fibres can impare the desired higher rigidity 10 existing weak biode-
gradable polymeric matrices. Polvglyeolic or palylactic fibres reinforced biode-
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ETHIPIN (Polydioxanone)
(Ethicon, USA)

BOP (Vinyipyrrolidone/MMA copolymer
+Polyammide fibers+Calcium Glen.)




