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V dubnu tohoto roku tispésné obhdjila Ing. Radka Vrbova (VUS 1. LF UK a VFN) na Fa-
kulté strojni, CVUT v Praze, ve studijnim oboru Biomechanika

doktorskou disertaé¢ni praci

na téma

Biomechanicka studie interakce dentalnich
implantatu a kostni tkédné

Biomechanical Study of the Dental Implant -
Bone Interaction

ANOTACE

Jednou z velmi sledovanych oblasti souc¢asné dentalni implantologie je problematika
povrchovych tiprav dentalnich implantatt. Zajem se obraci od ptivodné bioinertnich ma-
terialt k bioaktivnim. Bioaktivni materialy po implantaci indukuji na svém povrchu tvor-
bu biologicky aktivni apatitové vrstvy a zajiStuji tak rychlejsi vhojeni implantované na-
hrady, coz je velmi zadouci ze strany pacienta. Bioaktivni povrchy lze vytvorit aplikaci
povlaku na bazi kalcium fosfatti. V praxi ¢asto vyuZivanym je plazmovy nastfik hydro-
xyapatitu, od néhoz se vsak v souc¢asné dobé ustupuje, nebot vlivem resorpce pritomné
amorfni kalcium fosfatové faze dochazi k poruseni vazby povlaku k substratu a tim
i k znehodnoceni kontaktu implantatu s tkAnémi. Tato studie byla zamérena na aplika-
ci nového kompozitniho materialu na bazi polymeru s inkorporovanym hydroxyapatito-
vym plnivem na povrch titanového substratu. Cilem bylo zhodnotit chovani takto upra-
veného povrchu implantované nahrady v biologickém prostfedi. Prinosem tohoto
materialu mély byt rovnéz jeho priznivé mechanické vlastnosti jak ve vztahu k substra-
tu, tak ke kostni tkani. Byly hodnoceny mechanické vlastnosti a pevnost spojeni povla-
kované vrstvy s podkladovym substratem v zavislosti na obsahu plniva. Snahou bylo
rovnéz optimalizovat sloZeni vysledného kompozitniho materialu v zavislosti na jeho cho-
vani v podminkach in vitro. Zkousky byly doplnény o povrchové analyzy a stanoveni
mnoZstvi uvolnénych vapenatych iontt ve vodném prostredi. Na zakladé ziskanych vy-
sledktl byly konstatovany pfiznivé mechanické vlastnosti kompozitniho materialu bliz-
ké hodnotam udavanym pro spongiézni kost, nicméné€ z hlediska biologickych vlastnos-
ti se ukazal tento material s danym typem plniva, aplikovany na titanovém substratu,
jako nevyhovujici.

ANNOTATION

One of the most watched spheres of current dental implantology is surface treatment
problem. Interest is changing from bioinert materials to bioactive materials. When im-
planted bioactive materials induce on its surface formation of biologically active bone-
like apatite layer and support faster healing of implant that is really appreciated by the
patient. Bioactive surfaces can be created by application of coating based on calcium
phosphate. Plasma sprayed hydroxyapatite is currently used, but lately it’s about to be
substitute, because it leads to breaking of adhesion of coating to substrate caused by re-
sorption of amorphous phase. This process leads to degradation of bone to implant con-
tacts. This study is targeted to application of new composite material based on polymer
incorporated by hydroxyapatite filler on surface of titanium substrate. The target was to
evaluate behavior of implanted reparation’s surface which was adjusted by described
way in biological environment. Another advantage of this material should have been its
good mechanical properties for substrate and bone tissue as well. Mechanical properti-
es and staying of connections between coating level and underlay substrate were eva-
luated all with relation of filler. There was also an effort to optimize the structure of re-
sulted composite material taking into account of its behavior in in vitro environment.
Tests were supplemented with surface analysis and determination of released calcium
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ions in water solution. According collected results good mechanical characteristics of
the composite material can be stated. The values are near to values known for spon-
gious bone. On the other side from the biological point of view this material with the
given filler applied to titanium substrate is unsatisfactory.

Dentalni implantologie je stale aktualni a dilezita disciplina stomatologie pfi 1é¢bé
ztraty zubu. V kontinualnim vyvoji implantata je dudlezité, aby pouzité materialy vyho-
vovaly vétSin€é pozadavku jak z hlediska biomechanického, tak i biologického a co nejvi-
ce se pribliZovaly vlastnostem lidské kostni tkané.

In vivo a in vitro experimenty, jeZ jsou soucasti diserta¢ni prace, prokazuji snahu na-
jit kvalitni oseointegraci vzhledem k povrchu implantatu. Jejich zavéry jsou podnétné
i pro Kklinickou praxi a budou nasledné uvedeny v samostatné publikaci v ¢asopisu Ces-
ka stomatologie.
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