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EYXAPIXTIEX

®a f0era va guyaprotnom Tov Kadnynt pov Ap. Kovotavtivo Kamvion, kuping yio v
moAvTIUN Ponbeta Ko KaBodnynon tov oty enihvon ddpopwv Bepdtov. Ao Hdela
enmiong va evyaptotiom tov Moatbaio [Nokovur yuo ™ xpnon tov kodwkov MATLAB
oL €xel avamTHEEL, e OKOTTO TNV OAOKANP®OT NG £pyaciag pov. Axoun, Oa noela va
EVYOPIOTHOW TOV cuppottnt) pov IIétpo Mavpr, 0 omoiog NTaV 0 GLVOIOITOPOS LLOL
Ko’ OAN TV S1bpKELD TPAYUATOTOINGNG TNG TOPOVGAG TTLYLNKNG epyaciag. Téhog, Oa
NBela emiong va amevBive TIg EVYAPLOTIEG OV GTOLG YOVEIC [LOV, 01 0TToiol GTNPLEAV TIg

OTOVOEG LoV PPoVTICoVTOGS Yo TNV KOADTEPT SuvaTh LOPPMCT LOL.



HEPIAHYH

Ta oTpkd epgutevpaTo £Y0VV PACIKN EPOPUOYN OTN CVUYXPOVN 1OTPIKN YL TNV
QTOKOTAGTACT] AEITOVPYIDV TOL aVOPOTIVOL CAOUATOS. 2GTOGO, 1 TOPOLOVE] TOVG GTOV
opyoviopd pmopel vor cuvodeveTal amd EKAVOT UETOAAK®OV 1OVI®V, YEYOVOG OV GE
TEPIMTOON aMEAEVOEPMOONC UEYAA®Y TOGOTHTWV UTOPEL VO OONYNOEL GE OPVNTIKEG
EMOPACELS Yo TOV avOpdOTvo opyavicpd. ['a v cwot) a&loldynon g dPpmong
KOl TNG OmEAELOEPMONG UETOAMKAOV 1OVI®OV ovartOHYOnKoy onuaviikd epyoieio
LOVTEAOTOINGNG KO TPOGOUOIMANG TOV TOEIKOAOYIKOD KIVOVVOL TOV LOTPIKOV GUCKELOV
He oTOY0 TN HEION TOV KAMVIKGOV HeBdGd®mV SOKIU®VY. TNV Topodca TTUYLOKY Epyacia,
apyKa Tparypatomodnke ektevig PPAOYPAPIKT avacKOTNON LE GTOYO TOV EVTOMIGUO,
TNV KOTNYOPLOTOiNoT Kol TNV OLOOOTTOINGT E00UEVMV EKAVONG TTOL TPOEPYOVTOL OO
neWPapoTo ektdS ToL {OVTavod opyaviopuov 6e cuvnkeg epyaoctnpiov (in vitro) kot ce
nepdpoto o (oviavodg opyaviopovg (in Vvivo) peléteg euevtevong.  TéAog,
TOPOUETPOTOMONKE €va TOEIKOKIVITIKO HOVTEAO LE GKOTO TNV TTPOPAEYN NG YPOVIKE
eEAPTOUEVNG CLYKEVIPMOONG TOV WOVI®V G€ Opyova, 1GTOVG KOl COUATIKE VYPJ.
2uyKpIivovtog TIG HETOAMKEG GUYKEVIPMGELS TOV OVESEIEE TO HOVTELD Y10 VIKEAMO KO
YPOUO ovTicTo O, Tapatnpninke 0Tt Ta TEWPOUUATIKE dedopéva Tapovstalovy KoAn
GUYKAMON GLYKPLUTIKA [LE TO HOVTEAD. QQ0TOGO, Ypetdletal va yivel BeATimon Tov LovtéAov
wote va emtevyBel n kKoAvTEPT Kot akpPEctepn GVYKALOT, WLiTEPA Y1 TO VIKEALO, GTO
omoio 10 poviéAo &elxe mopapetpomoindel. XTvUTEPAGUATIKE, LETAPYEL 1 dvVATOTNTO
BeATi®oNC TOL HOVTEAOL LE TNV EICAYWOYT YPOVIKA EEOPTOUEVOV TOPAUETPOV LE GKOTO
TNV TPOGOUOIMON  (PLGIOAOYIKMOV QOIVOUEVOV OT®G 1 OTAOWKY  UETAPOAN NG
amoppdeNoNg and Tovg 16ToVG. ['evikdtepa O®G, 1 GVVIEST TEWPAUATOV e LB ULATIKY
povtedomoinom amotedel woyvpd gpyoreio yoo v a&loAdynomn g O0cQAAENG oE

UEAAOVTIKEG EPEVVEG,.

A&Earg khewdd: lotpikd epputedpota, opHodoVTIKEG CLOKEVEG, £KALON UETAAMK®OV
W0VTOV, povtélo ToSikokvnTiknig pe Paon ™ oeuvowioyia (PBTK), extipnon

apefordtrag (Monte Carlo).
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ABSTRACT

Medical implants have a key application in modern medicine for restoring functions of
the human body. However, their stay in the body may be accompanied by the release of
metal ions, which in case of release of large quantities may lead to negative effects on the
human body. In order to properly assess the corrosion and release of metal ions, important
tools for modelling and simulation of the toxicological risk of medical devices have been
developed to reduce clinical testing methods. In this thesis, an extensive literature review
was initially performed to identify, categorize and group release data from non-living
organism experiments in laboratory conditions (in vitro) and in living organism
experiments (in vivo) implantation studies. Furthermore, a toxicokinetic model was
parameterized to predict the time-dependent concentration of ions in organs, tissues and
body fluids. Comparing the metal concentrations indicated by the model for nickel and
chromium respectively, it was observed that the experimental data show good
convergence compared to the model. However, there is a need to improve the model to
achieve better and more accurate convergence, especially for nickel, to which the model
was parameterized. In conclusion, there is potential to improve the model by introducing
time-dependent parameters to simulate physiological phenomena such as the gradual
change in absorption by tissues. More generally, however, linking experiments with

mathematical modelling is a powerful tool for safety assessment in future research.

Key words: Orthodontic appliance, metal ion release, physiology-based toxicokinetic

models (PBTK), uncertainty estimation (Monte Carlo).
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