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oo date, the capacity of cells to bond with biomarerials appears o be based
dgql:ﬂn;ul:hmnul:dnl:mkfmld}nm(ml:rﬁndw So several

s arc carrying out “in vive® studiés oa the formation of interfacial
berween the implant surface and the bone, mainly in orthopaedics and
Also cell culrure models are imporant instruments for investigating
mnnm,mdth’myh:undnaﬁmmfﬂ'hmmlls
parsiolar the “in vt systers ate suable models for imvstigatng bone-

wnhng.mmwmwhmum:dm'hwm studies on
the biolagical behaviour of dental marerials for implanis and prosthesis applice:
Furthermore we investiated the *in vitro™ charcteristics of ceramics and

focusing our attention o the hiocompatibility and toxicity of these

terials in relation to various cell types.
Much work has been carried our on i cyto-taxicity and bio-comparibiliry
materials used in dentistry but there hus been relarivly little investigation
correlating the .uuummmdmmmmhudd-ar interaction with
vitro® cells. Our intention was to evaluste the components and the bie-
mmmmdd.mmammmd,mdhrdepam-ud
* prothescs. Microanalysis and scanning lectron microscopy were used 1o study
ultrastructural sspects and the chemical structure of the following matcrials:
ILA3, SUSTAIN, DECOL IM, MI, BO, CH, RHEIN, HERA BOND, HERA-
5G, PAGALINOR, TITACROM, STELLITE, DA, DEI ¢ VALIANT. Gum
E l\kﬁbmﬂunmen‘w:d(mwdnnmmp!su{nché#ﬁcwwdvm
ions confirm the bi ity of some Tita-
mmmdmmmMankmmm&almwmnd
'HERA SG are able to cncourage cell growth. STELLITE and PAGALINOR
dlommeduulwbchawnpm‘ﬂ:whil:lhhd:o(wllwwﬂ!mml\
CROM could be ascribed almost in pan to the relative insiabilizy of the mate-
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rial and consequenr liberation of toxic jons. As far as the material composition
analysis is concerned, in some cases the actual composition did not agree with
that pravided by the manufacturer. This could have been duc to o problem in
the sampling and/or the product not having been stored properly.

Ceramics and composites are also attracting interest os supporis for bio.
teactors to enhance cell proliferation and i develop efficient wols for lisge
scile production of biomedical molecules

The aim of our work was to wal\m: “in vitro” the biocomputbility of
ceramics and composites (glass- ceramics which bind themselves o the cells by
means of chemyeal bonds, muinly corderite and hydroxyaparite and the possibi.
lity of using ceramics supports for bioreactors to guest mammalian cells, specia.
lized too. Ceramsic materials were assiyed “in vitro™ with Abroblasis, melanoms
cells A2058. Lewis lung carcinoma cells BC215 and CHO, in order 1o evaluste
biocompatibility and proliferative induction, and to obtain information about
their suitability 15 model supports for the production of specific therapeuic
compounds. Cenamics were stecilized at 140° C for %0 min, inoculated with the
cells and incubated at 37° € for 3 days. Colture assays were followed by SEM
analysis: specimens were fixed in 2% glutaradehyde in 0.1 M cacodilare buffer,
postfixed in osmium tetraaxide, deydeated and gold coaed

Morphostrucural results that arose from  experiments wore  deduced
through microscopic observarion with phase contrast microscope and with scan-
ning electron miccoscope. A stisfactory cell growth was observed on the rough
walled corderite (Fig. 1); microporosity was found to be important for growth
Cell growth was found 1o be satisfactory also on hydroxyapatite, whilst it was
scarce on some other ceramics and glass composites. On the surfuce of corde.
site, magnesium, alluminium and silicon cations may iteract with hydrophilic
parts of the cell membrane. Adhesion of cells to the support surfaces rakes place
via chemical bond with the membranc proteins and is moduluted by the com-
binarion of the Z potential of the ceramic with the membrane potential
Hydrophilicity of the inorgasic suface is imporiant for good adbesion and pro-
liferation [4]. The hydrophilicity may be aliered by the serum proteins present
in the culture medium wich also tend to be abdsorbed. Cell-coated hydrosya-
paiite may undergo corrosion, 45 revealed by the SEM analysys (Fig. 2), in
agreement with litezature data 15, 6]. The resorption of norganic material by
ccll clements, particulacly osteoclasts, takes place spontancously with no addition
of particular factors (such as osteocalein) to the growth medium. Hydroxyapa-
tie appears therefore to be less suirable than corderite for setting up machinery
structurally stable with the passing of time, s a bioreacior should be. Corderite
in fact is more inert s far us corusion is concerned, and its permanence in the
culture media with consequent cell adhesion does ot scem 1o modify submi
croscopic structural organization,

Ceramics manufactured at high reaction temperatures are very stable mate-
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iplact . high magnification of booeceramie interface (SEMy960)




iomaterial it is important to under-

‘provoke foreign body reaction when they are in close conwct with the
Zirconia is another example of inert ceramics.

" studies on ceramics such as Hydroxyapatite on animal

show very positive bio-physicochemical behaviour of the implanted. pro-

with sspects of mnmlq;rmn ny, 3, meypu nr plagues for

h:d disoe at 6 and 12 months: Floarescence microscopy of undecalcified
cydline-labelled specimens demonstrated at 3 months the osteogenctic acti-
around the unp'luu while polarising. microscopy mu‘ed the presence ufﬂn

a n,g bone implant interface, but bone dircctly bonding drconia wes
{Fig. 4

These e passibility of acoelerating techno-

trunsfess from rescarch laboratories to industry,



