2015
?&ANOCONQ Oct 14t — 16t 2015, Brno, Czech Republic, EU

HUMAN OSTEOBLAST-LIKE MG-63 CELLS ON SURFACE-MODIFIED METALLIC AND
POLYMERIC MATERIALS DEVELOPED FOR ARTIFICIAL JOINT REPLACEMENTS

BACAKOVA Lucie, ALI Chadi, CEJKA Zdenék, STANKOVA Lubica, VANDROVCOVA Marta,
KOPOVA Ivana, PARIZEK Martin

Institute of Physiology of the AS CR, v.v.i., Prague, Czech Republic, EU
Faculty Hospital Bulovka, Orthopaedic Clinic, First Faculty of Medicine, Prague, Czech Republic, EU

Abstract

The interaction of cells with materials designed for body implantation depends on physicochemical surface
properties of these materials. In this study, we investigated the behavior of human osteoblast-like MG-63
cells in cultures on Ti-6Al-4V alloy, stainless steel AISI 316 LWM, polyetheretherketon (PEEK) and ultra-high
molecular weight polyethylene (UHMWPE) modified by shot blasting, polishing, coating with amorphous
hydrogenated carbon (a-C:H) and combinations of these treatments.

On days 1 after seeding, the highest cell number and spreading were obtained on shot-blasted and a-C:H-
coated Ti-6Al-4V. These cells also contained the highest concentration of betal-integrin adhesion receptors.

On day 3, the highest cell numbers were obtained on polished and a-C:H-coated Ti-6Al-4V. A relatively high
cell number was also obtained on polished stainless steel. The cells on both types of samples contained the
highest concentrations of alphav-integrins, vinculin and osteocalcin.

On day 8, the highest cell numbers were obtained on shot-blasted and a-C:H-coated Ti-6Al-4V and on non-
modified PEEK. The cells on non-modified PEEK contained a relatively high concentration of talin, and on
polished PEEK, the highest concentration of osteopontin. The lowest cell number was obtained on polished
and relatively highly hydrophobic UHMWPE.

Therefore, the shot-blasted and a-C:H-coated Ti-6Al-4V, polished stainless steel and PEEK seem to be the
most appropriate materials for constructing bone-anchoring parts of joint prostheses, while polished
UHMWPE can be used for creation of articular surfaces, where the colonization with cells is not desirable.
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