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FEVIKEC KATNYOPLEC

TUmtol BLOUALKWV

[MoAupEPN, CUVOETIKA Kal PUOLKA,
LETOAAQ,

KEPOLULKQL,

ouvOeTa.




Tin added to copper fonms
bronze, a swonger alloy, leading
10 the Bronze Age.

Uze of native {pure) copper
leads o copper smeling and the
Copper Age.

1500 BC - 100 A D,
Iron smeltng in Egypt
begins the Iron Age, making

metals mooe availabls . ;’/_

METALS
HISTORICAL
TIMELINE

High quality iron and steel
processing developed during the
Feudal era.

9,000 B.C.- i
PRESENT |
lﬁ_l]] - lﬁl]]-ﬁ-D \ 1600- 1750 AD.
echanical smithing providez ., Iche mist's unsnccessfol e fiorts
more and stonger wols 10 fuel 1o comvert metals 1o Gold lead 1o an
increased wnderstanding of metals

man's progress.
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1850 - 1900

1730 - 1850
Corumercial prodoe tdon Hall’s ore reducing
of high quality steel makes it process produces cheap aluminmm
abundant and inexpensive. in large ; _-¥‘ quanfities.

Afre raft moves from fabric
10 high strength aluminom alloya,

Specialty allows produce
rbines for more efficient power
pmduction. Internal combustion
enginge makes many improvements.

1970 - 1995

Superalloys developed forjet
engines make space travel poasible.

1995 -1970

Hunan bod v paits can be
®placed with high quality allows
of iron,cobalt, and titandom.
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[[ MéraAla |

" EuduTELHOTO TTOU UTTOKELVTOL KATOTIOVNGON, ECWTEPLKEC
OUOKEUEC 0TNPLENG.

= Otav enetepyalovrtal KataAAnAa, cuvelodbEpPoLV O€
gvioyuvon tn¢ duvoapng otnpLeEnc.

= XaunAn avidpoaotikotnta.

= OuL1dlotnTeCg e€optwvtatl oo tn nEBodo enetepyaoiog
KoL TNV KaBapotnta Tou HETAAAOU.
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Edapuoyeg

" AVTLKOTAOTOON OOTWV Kol apBpwoswv.

= QObovtka epduTELHATA.

= AVOKOTOOKEUN TIPOCWTIOU/KPaviou.

" KapdloayyeLOKEC OUOKEUEC: TO TITAVLO XPNOLUOTIOLELTAL CUXVA

yLOl TIEPLITTWOELC Bnpatodotn Kat amvidwtwy, Kabwc Ko
texvntec BaABidec.

" EEWTEPLKA TIPOOOETIKAL.
= XelpoupyLKa Oopyava.
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AMNAEC XPNOELG

lotpLKEC
ZWANVWOELC

KaBetnpeg

Stents




[[ QuOoKEC LOLOTNTEC LETAAAWV

= Aapn,

" kaAol aywyol Bepuotntog Kol NAEKTPLOMOVU,

= pyPnAn nUKvoTNTAQ,

" uPnAo onpeto TN,

" gAatd (Ta MEPLOCOTEPA LETAANO UTTOPEL VAL LETATPATIOUV OF
AemTA cUppaTa),

= eUmAaota (ta meEpLocoTEPA LETAAAO UITOPOUV VAL YiVOUuV
Aemta pUAAQ).




[[ Xnuwkeég 1dotntec MetaAAwv

= YAVOoUuV EUKOAOL NAEKTPOVLQ,
= qvtidpaon smipavelwy,

= anwAela padac (evkoAa dtaPfpwvovtatl): n dStaBpwon
BaBulaia e€aleidetal,

= aAAayr) OTLC LNXOVLKEG LOLOTNTEC.




[[ NepLodikdg Nivakag

MoAvpepn BloUALka
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Ta meploootepa otolxela eival pETaAla. 88 oTolxeia aploTepd TG oKAAAC Elval
HETOAAQ 1) peTaAAOELON oToLXELL




[[ duon twv petaAAwv

" KpUOTOAALKQ OTEPEQ TTOU ATTOTEAOUVTOL IO OTOLXELWON,
Betkad popTiopEvVa LOVTA TToU Bplokovtal o VEPOC
NAEKTpOVIWV.
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" BoOLKA QTOMLKN
QPXLTEKTOVLKN.

" AladOpETLKA OTOLYELO EXOUV
SLaPOPETLIKEC KPUOTAAALKEG
QPXLTEKTOVLIKEC KOl UITOpOoUV
va ouvduaoTtouV UE
SladpopeTLKOUC YELTOVEC.
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www.substech.com
Crystal lattice examples

Cubic body centered (bcc) Cubic face centered (fcc) Hexagonal

Fe, ¥V, Nb, Cr Al, Ni, Ag, Cu, Au Ti, Zn, Mg, Cd

2uvnOLopEvol TUTTOL TIAEYOTOC
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Karaokeury METGAAWV |

" «Mnyxavoupyla» Kot «uAoToinon LeTAAAwV» gival opot
OUVWVUHOL Kol avadEpovtal oTLC SpaoTnPLOTNTEC KAl OTLG
Sladikaoiec ol omtoiec aAAAlouv TL oXAMa EVOC LETAAAOU
napopopdwvovtac To N adalpwWVTIC KOUUATLO LETAAAOU aTto
auUTO.
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Kataokeunn MetaAAwv

Y Kapivog




[[ Eneéepyaocia

= To AlwWHEVO PETAANO PUXETOAL KOL OTEPEOTIOLELTAL.

= To otePEO METAAAO LLE PNXOVLKO TPOTIO AAAALEL OXNUOL WOTE
VOl QVTOTTIOKPLVETOIL OE €VOL CUYKEKPLUEVO TIPOLOV.

= O TpOmo¢ Mou SLEKTTEPALWVOVTOL QLUTA Ta Bripata eival
ONMAVTLKOC eMeLdN N mapapoppwon Aoyw Bepokpaciac Kal
TAQLOTLKOTNTOG EMNPEALEL LOXUPA TLC LNXOVLKEC LOLOTNTEC TOU
LETAAAOU.




TL oupBaivel otav Poxetat éva ]
| ALWUEVO HETAAANO; )

ALL LiQuip

CRYSTALLITES OF SOLID SOLUTION
IN MATRIX OF LIQUID

FPOLYCRYSTALLINE SOLID

mmameac - > amam=Tu=m -

o, SYSTEM COMPOSITION B
0 25 S0 75 100<wt. % B
100 75 S0 25 0 <wit % A

PHASE DIAGRAM OF TWO ELEMENTS

WEDICAL TEcyy, Patric Tresco, Biomaterials course, University of Utah
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IXNUATIOUOC KPUOTAAAWV

= Ytnv eAelBepn
Kataotoon n avénon
ouvexiLleTal TUTOXpOVA
KOLL OTOUC TPELC ALEOVEC.

% B.D. Ratner, A.S. Hoffman, Biomaterials Science, 2nd Edition: An Introduction to
u ] - Materials in Medicine, Elsevier Academic Press, San Diego, 2004.
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2TEPEOTIOLNON OTN dLadIkaoLA XUCLUATOC

OTO KQAOUTIL: CXNUATIONOC KPUGTAAAWYV

\ J

= O OUYKPATNMEVOC OXNUOTLOMOC TTIUPAVA EEKLVAL
Qo TLC AKPEC (OTou elval YapnAotepn n
Oeppokpaocia) KoL TPOXWPEEL TTPOC TAL EUTTPOC.




[[ IXNUATIONOC KpuoTaAAwv

= [lupnvomoinon —
OTEPEOTIOLELTAL N TIPWTN
KUTTAPLKN povada.

" AvAmtuén — VEEC KUTTOPLKEC
LLOVAOEC TTOU
TIPOCKOAAWVTOL OTLC
UTTALPXOUOEC KUTTOPLKEG
Lovaoec.

= EKel IOV OUVAVTOUVTOL OL
KpUOTAAAOL,
dnuLoupyouvTal OpLa.
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ZTEPEOTOLNON LETAAAWV
(6npovpyia KOKKWV)

= OuLkpuotaAlol
QVOTTTUCGOOVTOL KOTA KOG
TWV aEOVWV HEXPL VAL
apxloouv va
aAAnAemikaAUTtToVTaLl.

= Ta onpeia
aAAnAoemikaAvng omou
ouvavtouvTal oL
KPUOTOAAALKEC KATOLOKEVEC
ovopalovtal opLa

MINUTE
INDIVIDUAL
CRYSTALS

KOKKorolnoncg.




OL T T

Muwa daon €ival Vol OLOYEVEC
TUAMA ] L0l CUCOWPELCHN TOU
UALKOU 1tou SladEpel amo
KATIOLO AAAO TUNMA AOYW
Stadopac otn doun r/kat otn
ocvotaon.

H dtadopd petaéy twv Sopwv
SnuLoupyel pa emipaveLa
aAAnAemntibpaong petaly
Suthavwv pAacewv N
nepLBaAloviwv dAcEWV.

AUTEC OL KOTOLOKEUQLOTIKEC
LOlopopdiec emnpealouv LG
LNXOWVLKEC ETLOOOELC.

MINUTE
INDIVIDUAL
CRYSTALS
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[[ KOKKOL Kot GUVOPQAL KOKKWV

GRAIN
BOUNDARY MINUTE

INDIVIDUAL
CRYSTALS

(A) (B)

B.D. Ratner, A.S. Hoffman, Biomaterials Science, 2nd Edition: An Introduction to



| Anpwoupyia srunédouv andkAiong

= KaBwc dnuiovpyouvtal
KPUOTAAAQ OL KUTTOPLKEC
LLOVAOEC TELVOUV VAL
avadlapopdwBouv oe
uotifa.

* Havadiapopdwon
QUTWYV TWV ECWTEPLKWV
ETUMEOWV UETAEL TWV
KUTTOPLKWYV Hovadwv
dnuLoupyeL Ta emnineda
QTIOKALONC.




[[ KpuoTtaAAKéEC atéAELEC

= OL petaAAkol kpuotaAAol Sev ival TEAELOL.

=" OpLOMEVEC DOPEC UTTAPXOUV KEVA SLOCTAMOTO OITO TAL OTtoLaL
AELTTEL KATIOLO ATOO TTIOU KAAOUVTOL KEVOTNTEC.

" AUTEC aAAA Kol AAAEC aTEAELEG, KOBWC Kal N UTTAPEN KOKKWV
SlapopPwvouv MOAAEC ATTO TG LLNXOVLKEC LOLOTNTEC TWV
LETAAAWV.

= Otav éuvaun epapuoletal o€ KATIOLO LETAAANO,
SnULOUPYOUVTOL LETATOTILOELC KOL KLVvNON, EMLTPETOVTAC ETOL
NV mapapopPwaon Tou PETAAAOU.




AMOKALOELC TNV KpuoTaAAKN doun

= MeTaTOMLoELC:

v UETATOTILON AKPWV.

MEDICAL TECH,
%
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[[ DOopd )

= Ytadla aotoyiac amo
dBopa:
v’ kowvéva rpopANua,
v’ HIKPEG PWYHEC,
v "clam shell"

dawvopevo(mapatnpnote
TNV YUOALOTEPN TIEPLOXN),

v pwypn.
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ZUVOUACUOC YPOLHWYV OITOKALONC
KoL TEPLOXWV dtduvpomnoinonc
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[[ ®Oopa

" Oplo $Bopacg «H peylotn Suvapn TTOU UMOPEL va AVTEEEL Eval
HETAANO Ywpic va dBapel yla Evav CUYKEKPLUEVO LeyaAo aplBuo
emavaAnPewv» .

" JUXVA TILO CNUOVTLKO Ao TNV EAaoTIKOTNTA N TN SUVON TToU
Xpelaletal To LETAAAO yLa va AuyioeL.




loxupomroinon HE HELWON TOU
MEVEOOUC TWV KOKKWV

= Meilwon oto pHEyeOOC Kol TTEPLOCOTEPN OUOLOYEVELO OTN SO Tou

KPpUOTAAAOU KaBw¢ Kol amoduyn Kivnong (amoTpEmeL TIC AMOKALOELC).

" H peiwon tou peyeBouc Twv KOKKWY ouvnBwc euVoEL Tn okAnpoTnTa.

" To HEYEOOC TWV KOKKWV EAEYXETOL UE TNV eTLBpaduvon tou puBuou
OTEPEOTIOLNONG KOL LE TNV TTAAOTIKA Ttapapoppwon HETA armo th
otepeomnoinon.




Kpapoarta

= Eva petaAAo to orolo armoteAeital ano dUo ) epLocoTEPQ
OTOLXELD, EVAL I KOL TIEPLOCOTEPA ATTO T OTtolaL €lvatl
LETAAALKAL.

= [evikoTtepa, Ta LETAAAO SEV £XOUV TNV TAON VA
avapetyvuovtal. Otav cupBaivel avto, dtapopdpwvovtal Le
duo Tpomouc:
v QVTLKOTAoTaOoN,
v’ o€ SLAKeVO.
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 Ta kpapara gival oteped Stahvpara |

(a) Avtikataotoon kot (B) pe dudkeva

To kuplapxo otolxeio avadepetal oav SLAAUTNC KoL TO AlYyOTEPO ETUKPOTEC
SLaAUMEVN UAN.

2TOLXELO YEULONG: TO KPALOATO QLONLLOU artoTeAoUVTOL
arno Ag-Sn-Cu, og avapelén pe udpapyupo.




[[ Kpduara avukatdotaong )

= Kpapota mou Snpoupyouviol HECW AVILKATAOTAONC TIPETIEL
VOl EXOUV OUOLEC KPUOTAAALKEC SOUEG KOl OLTOULKO MEYEDOC.

Stull. oo 200E
s resarpad,

@

) L .
@ Substitution Interstitial
® Alloy Alloy




ZUVONKEC yia otePEQ SLaAvpata
QLVTLKATAOTAONG

OL OTOULKEC AKTLVEC TWV SUO OTOLXELWV ELvaL TTOPOLOLEC.
O TUTOC TWV SIKTUWV TIPETIEL VAL ELVOLL OLLOLOG.
To petaAlo yapunAou oBevouc yivetal n dStaAutn ouvola.




H KpuotaAAwkn apXLteKTOVIKNA
NEOCOLOPLIEL TIC HNXAVLIKEC LOLOTNTEC

= BCC, sumAaoTto, TAQOTLKA
dnA. douAgvovtal o
£UKOAQL.

= FCC, eUmAaoTta, MAOOTLKA
dnA. bouAgvovtal o
£UKOAQL.

= HCP, 6ev €xouv
TAQLOTLKOTNTAL.

Crystal lattice examples

Cubicbody centered (bce) Cubic face centered (fec)

Fe, V, Nb, Cr Al, Ni, Ag, Cu, Au

Hexagonal

Ti, Zn, Mg, Cd




OdovTika KpaLaToL |

Kpapa xpuooU — acnpov (Tumov Il ylio otedpavec, yedupec:
SnA. 75%Au-11%Ag-9%Cu3.5%Pd):

= 2.882 A - Xpuodc (Au) FCC : FCC (Ag) Aoriut - 2.888 A.
Kpapa Aonuov - XaAkoU (Evac amo toug SU0o TUTToUC
cwpatdlwv o KpApaTo 060VTIKOU QLAY AMOTOC):

= 2.888 A - Aonrut (Ag) FCC : FCC (Cu) XaAkdc - 2.556 A.
Kpapa Aonuwov — Kaooitepou (owpatidia og «yapnAou
XOAKOU» KPAUOTA 080VTIKOU OLUOAYAMATOCG):

= 2.888 A - Aonrut (Ag) FCC : FCC (Sn) Kaoaoitepoc - 3.016 A.




[[ AN KpdpoTa

= Co-Cr kpaporta
= Co-Cr-Ni kpapoto

= Ni-Ti kpapata ontwc to Nitinol (Ti-48Ni-2Co) ival
UTTEP-EAQLOTLKA CUPUOTOL




[[ Méeoa o€ SLAKEVO

= To peyeBocg Tou aTOUOU E(VOL O KUPLOTEPOC TTAPAYOVTOLC.

" Ta atopa tn¢ SLAAUEVNC OUGCLOC TIPETIEL VO EIVOLL LLKPOU HEYEBOUC
yLOl VO XWPEOOUV OTO XWPO UETOEY TWV MEYAAUTEPWV ATOUWV TOU
StaAuTn.

" OLKUpLOTEPEC OLOAUUEVEC OUGLEG O€ OLAKEVO €lval o avOpakag, To
vdpoyovo, o Boplo, To alwto Ko To oEuyovo.

INTERSTITIAL SOLUTE ATOMS IN AN ALLOY

) INTERSTITIAL

SOLUTE ATOMS MUST BE SMALL IN SIZE <.53 DIAMETER OF SOLVENT ATOMS
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loxupomoinon TwWvV CTEPEWV
StaAvpatwy

[MpocBcTOVTOC AKOUN VA OTOLXELO UTTOPOULE VAL QUENCOUUE
™ duvapn.

Ta akaBopta ATopa oVOKATOVELOUV TN SUVAUN TTOU aOKELTalL
oto 6iktuo Kal armodevyovTal Ol LETATOTILOELC.

AUTO cuuBaLVEL otav n Sduvaun mou TtpOKa)\sLtaL amno Ta
otoo(ew( TOoU Kpauatoq €0V OETEPWVEL aurn NG ueraromcnq,
ETIITUYXAVOVTOC €TOL HLA  XOMNAn Karaoraon evepvaaq
Xpelaletal emutAéov duvaun ywa va yivel petatomion. H
anwAEeLa avtn¢ tng SuvauNg o XapnAEc Bepuokpaoiec eival
N owtia tov epnodileTal N LETATOTLON.

Ta kaBapad petaAla eival oxedov mavia PaAaKOTEPA QO T
KPALLOTAL.

IIIIIIIIIII




Napadewypa otepeov Sralvpatoc o€ SLaKevo eiva
T0 atoaAL | 0 avOpakac rov dtaAvetal oto aidénpo

Intersitial Carhon in Tmon

mince the Interstitial sites are 30
amall, the maximum solubility in
BECC Iron 13 ondy one carbon atom
for 5000 1nom ataimns.

Papét Clip (0. 195) Ly \Ecﬂ:ﬂ:nj.r Pin (0. 695)

EDICALTEL‘[/,/
o’%; B.D. Ratner, A.S. Hoffman, Biomaterials Science, 2nd Edition: An Introduction to
........... Materials in Medicine, Elsevier Academic Press, San Diego, 2004.
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[[ loxupomoinon Tn¢ Téong

" Toa ehatd HETaAAa yivovTal duvatotepa Otav
nopapopdwvovTal MAAOTLKA 0 BEpUOKPACLEC APKETA
XapunAotepec amno to onueio ténc (cold working).

= H attia Tn¢ Loxupomoinong tTng tTdong eivat OTL N TukvotNTa

NG LETATOMLONG QLUEAVETOLL LLE TNV TTAQOTLKN TIOPAUOPDWON
(cold work).




Avaktnon - loxupomnoinon

= Egpuavon = avénuevn dtnbnon = avénon kKivnong
LLETATOTILONC = UELWVEL TNV EOWTEPLKA SUvVapN TAoNG KoL
LLELWVEL TOV aPLOUO TWV LLETATOTILOEWV.




[[ Twwavio

= 2.2 eKatoppupLa KA Ti
geudutELOVTAL KAOE XPOVO.

=  ApBpwoelc Loxiou, Bidec ooTtwy,
obovTIKa epduteLHATA,
XELPOUPYLKEC CUOKEVEC Kal BrKeC
ylo fnuatodotec.

= AOYW TNC KOBOALKAC TOU
avtiotaoncg o€ eMBEoELC Ao
owWHATIKA bypad, uPnAn dSuvaun
Kol YaltnAn teBn.

Jmm
)

48mm

4.1mm—

1.8mm
75mm

{Jtmﬂ |

I - 3.75mm- |

Implant Innovations, Inc.

Ti
47.867(1)

Dental Implants

Ob0ovTtikO epduTEVHAL
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[[ Kpaparta Titaviou |

= F67-00 Titavio xwpic kpapa.

= F136-98el Eneéepyaopevo kpapa Titavio 6-Aloupivio 4-Bavadio.
= F620-00 AAda cuv BAta odupnAatnpeEVO KpALLa TLTtaviou.

= F1108-97a Ti6Al4V kpapua.

= F1295-97a Eneéepyacpéevo kpapa Titavio 6-Aloupivio 7-NiofLo.

= F1341-99 JUppua Titaviov xwpic kpapa.

= F1472-99 Eneéepyaopéevo kpapa Titavio 6-Aloupivio 4-Bavadio.

= F1580-95 Ykovec amo kpapa Trtavio 6-Aloupivio 4-Bavadio.

= F1713-96 Enteéepyaopevo kpapa Tiravio 13-Nwopo 13-Zipkovio

= F1813-97el Enetepyaopevo kpapa Titavio 12- MoAuBdevio 6-
ZpKovio 2-2iénpo.
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http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1813.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1813.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1813.htm?L+mystore+koyv3625

Kpapata kofaAtiou |

F75-98 Cobalt-28 Chromium-6 Molybdenum Casting Alloy.
F90-97 Wrought Cobalt-Chromium-15T Tungsten-10 Nickel Alloy.

F562-00 Wrought Cobalt-35 Nickel-20 Chromium-10 Molybdenum
Alloy.

F563-95 Wrought Cobalt-Nickel-Chromium-Molybdenum-Tungsten-
Iron Alloy.

F688-95 Wrought Cobalt-35 Nickel-20 Chromium-10 Molybdenum
Alloy.

F799-99 Cobalt-28 Chromium-6 Molybdenum Alloy.
F961-96 Cobalt-35 Nickel-20 Chromium-10 Molybdenum Alloy.
F1058-97 Wrought Cobalt-Chromium-Nickel-Molybdenum-Iron Alloy.

'I;I1|091-91(1996) Wrought Cobalt-20 Chromium-15 Tungsten-10 Nickel
oy.

F1377-98a Cobalt-28 Chromium-6 Molybdenum Powder.
F1466-99 Iron-Nickel-Cobalt Alloys.
F1537-00 Wrought Cobalt-28-Chromium-6-Molybdenum Alloy.
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http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F75.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F75.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F75.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F90.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F90.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F90.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F562.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F562.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F562.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F563.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F563.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F563.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F688.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F688.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F688.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F799.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F799.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F799.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F961.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F961.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F961.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1058.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1058.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1058.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1091.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1091.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1091.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1377.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1377.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1377.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1466.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1466.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1466.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1537.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1537.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1537.htm?L+mystore+srgf5699

Avoéeidwto atoaAl

Ot tumot 316 kot 316L eival avtol Tou XpNOoLLLOTIOLOUVTOL TIEPLOCOTEPO
yLOl TNV KATOLOKEUN EUPUTEUUATWV.

H povn dtadopd otn ouvBeon petaév 316 kat 316L ival n
TIEPLEKTIKOTNTA O€ AvOpaka.

MeyaAo cUvolo Wolotitwy €aptatal amno tnv enetepyacia (heat or
cold working) ywa peyaAutepn okAnpotnta Kat Suvapn.

AKOpA KoL TO 0VOEEIOWTO aTOAAL pmopel va oéeldbwBel péoa oto cwpa
KOTW QIO CUYKEKPLUEVEC OUVONKEC o€ pLa tepLoxn VP NANRG Evtaong
KoL XALLNAR G TLEPLEKTIKOTNTOC O€ 0ELYOVO, OTIWC O€ ETTADEC KATW OO
BlOec N Ao oTIACEVEC TTAALKEC.

EropEvwe To avoteidbwto atodAL ivol KAtaAANAo yLa xprion Lovo o€
TIPOCWPLVEC CUOKEVEC epdUTEVONC OTIWC TTAAKEG, Bidec kol kapdLa.

IIIIIIIIIII



Kpdpata avoéeiSwrou atocaAiol |

F138-97 (316LVM) Wrought 18 Chromium-14 Nickel-2.5 Molybdenum
Stainless Steel.

F139-96 Wrought 18 Chromium-14 Nickel-2.5 Molybdenum Stainless
F621-97 Stainless Steel.

F745-95 18 Chromium-12.5 Nickel-2.5 Molybdenum Stainless Steel
F899-95 Stainless Steel.

F1314-95 Wrought Nitrogen Strengthened-22 Chromium-12.5 Nickel-5
Manganese-2.5 Molybdenum Stainless Steel.

F1350-91(1996) Wrought 18 Chromium-14 Nickel-2.5 Molybdenum
Stainless Steel.

F1586-95 Wrought Nitrogen Strengthened-21 Chromium-10 Nickel-3
Manganese-2.5 Molybdenum Stainless Steel.
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http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F138.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F138.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F138.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F139.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F139.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F139.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F621.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F621.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F621.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F745.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F745.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F745.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F899.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F899.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F899.htm?L+mystore+koyv3625
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1314.htm?L+mystore+crna2481+971391795
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1314.htm?L+mystore+crna2481+971391795
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1314.htm?L+mystore+crna2481+971391795
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1350.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1350.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1350.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1586.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1586.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1586.htm?L+mystore+srgf5699

- Afloruotiot HETAAALKWVY EPPUTEVRAETWV |

E€aptatal kata peyaio Babuo ano:
= SLaPfpwon,
= $Bopaq, Koy,

" QVTOXI TWV UALKWV.




O&epaneia AVILKATAOTAONC YOVATOU

Kupiopyxo npoBAnpa:

= BAaPn oto xovdpo odnyei oe dladopeg
HopdEc apBpitidac,

= ooteoapBpitida: 20.7 Apepikavol.

ZUMTTTWHOTOL:

= gkARpuvon, TPNELLO TWV OOTWY OTLC
apBpwosLc,
= aklnola.
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[[ Etcaywyn - unéBadpo

Nuon:
OAwkn avtikataotaon yovatou(TKR)

= mepimou 250,000 apepikavol HExovtal
euduteLpATA OTO YOovaTo KABE Xpovo.

AnoteAéoporta:

" OTOUOTAEL ] LELWVEL OTTIOTEAECHATLKA
TOV TTOVO OTLC apOPWOELG,

" BeAtwwvel tn Suvapn tou modlou,

" quéavel Tnv moLotnTa TN¢ {wNC KoL TNV
aveon.

Osteoarthritis
of the knee

F/ADAM.

MEDICAL TE [.‘I/,/o
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[[ I'Ipéocbatn TKR - zuvapporéynen

Femoral
component

Femur or
thigh bone

\_\

N

N
——] Femoral™\

component \

Patella or
kneecap

Polyethylene
patellar
component

Stemmed
tibial
component

' Plastic
spacer
Tibial
component

SIDE Tibiaor [

shinbone &»3
TMMG 2002
4 Baowd ototyeia:

1. Mnpwio tunuo 2. Tunuo kvnung
3. [TAaotikd TpocOeTikd 4, Tunuoa emryovotioog

MEDICAL 15!.‘/1,,0
%

0
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INTELLIGENT
u |V INFORMATION SYSTEMS healthbase.com




npéocbatn TKR - wipora }]

Thigh bone
(femur)

Femoral component

Kneecap
(patella)

Fatellar
component

Mnplaio Tunuo

YMKQ: Cobalt-chromium-molybdenum
Ti-6Al-4V ELI Titanium Alloy

Emipdvelo aAANAETIOpOGT):  Boroyn
TPOGAPTN O,
PMMA

Tunuo emryovatioog
Y MKA: Polyethylene
Cobalt-chromium-molybdenum (Ti Alloy)

A)\J\ﬂ] 7\,875{8[)(10 1. Bloloyikn npocapmcn
PMMA o

*apOpmTOC 1 eV1010G GYEOIAGLOG

MEDICAL TE 0]/,,0
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I'Ipc')ocbatn TKR - wpipora }]

Polyethylene insert

Tibial component

| Shin bone

(Tibia)

Tunpato kvnung

YAk Cobalt-chromium-molybdenum (cast)
Ti-6Al-4V ELI Titanium Alloy

Emipdvelo aAANAETIOPAONC: Biokoyuh

TPOGAPTN O,
PMMA
[TAaoTiKO TPOGOETIKO
Y MKA: Polyethylene
Empdvelo aAAnAeniopaonc: Press Fit

MEDICAL TE [.‘I/,/o
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[[ I'Ipéocbatr] TKR - NpoBArpata }]

#1MoAvalBulevio “Aduvapoc Kpikoc”:

= H katamovnon the apbpwaonc mapayel Eexwplota
ocwpatidia.

= Obnyel oe ootedAUON KOl OOTLKN avappodpnon otnv
emipavela aAAnAentidpaonc pe to epduTEL QL.

= XaAdpwon kot evdexopevn duoAettoupyio epputELLATOC.

#2 Emupavela aAAnAentidpaonc Het@AAov — ooToU:
" H un doption tou ootol odnyei oe ekpuAlopo Tou.

Meéeooc opoc {wnc 10 -20 xpovla.




[[ MétaAa |

=  Mia eTUTAOKN TIOU Utopet vat cupBel amod tn xpnon
HETAA WV o€ opBomedikeg epappoyEG lval n un doption
TOU 00TOU.

" Y& KATIOLEG TTEPLITTWOELG, OTtwG otnV TKR 1} otnv
QVTLKATAOTAON LoXiou n Suvapn Tou LETAAAOU OTO
EUPUTEV O TO KAVEL VO KATATIOVELTAL TIEPLOCOTEPO ATIO OTL
Ba KaTamovouvTay KaVOVLKA.

" AUTO HELWVEL TO POPTLO TWV TTAPAKELUEVWV LOTWV KOL
EMOUEVWCE beV TO PpopTilel.

= H &Mewpn doptiou mpokaAel Tn HElWON TG OOTLKAC
TIUKVOTNTOG KAl KaBw¢ To 00TO avappodatal TPoKaAEl
ETUTAOKEC oTNnV eTiipavela aAAnNAemtidbpaong
LoToU/endUTELUATOC.

MEDICAL TE [.‘I/,/o
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. EvaAAakTiko¢ oxedtaopoc TKR - o

a0
#1Mewwon avtoxng
60 +—— 5571
k;
-E 20 - 17,10
. 0.88 0.04
0 Metal- Ceramic- Metal- Ceramic-
) ; Palyathylane Paolyathylena Matal Caramic
#2 Mn poption ootou
Y ko Young’s Modulus (GPa) Tensile Strength (GPa)
Bone (wet at low strain rate) 15.2 .090
Co-Cr 210 48
Ti-6Al-4V (40% porosity) 27 14
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. EvaAAaKTIKOC oxeSLaopoC TKR —Hsia |

= 510(k) mpotipazal.

" HemepBaon avikataotaong Loxiou
€Vl KOVTLVOG OUYYEVING TNG OALKNG
QVTLKOTAOTOONG YOVATOU.

= O tuno¢ Metasul iye emttuyia AOyw tou
ocvotnuatoc aAAnAenidpaonc petaAlou
o€ petaAlo: 100,000 €xouv epduteUTEL
TIOYKOO LW,

Hip
implant
completed

OMMG 2002

MEDICAL TECy,
’/0(0
%
INTELLIGENT
l INFORMATION SYSTEMS




. EvaAAaKTIKOC oXeSLaoNOC TKR —Hséa |

EVaAAOQKTIKOC oXeSLAOUOC: aAANAeTIOpaon LETAAAOU - PETAAAOU
XPNOLLOTIOLWVTOG EVA CUCTNHMO TPLWV UALKWY

Q Acetabaler Shel

' I ’ Polyottylana Liner
YAka:  odpupnAaTnpEVO Kpapa ool fiaid ‘
{J v .“/.)

KoBaAtiouv — xpwuiou - poAUBSou He implant

NMPocBeTIkO moAualBuAeviou

oUVOECHOG 00TOU Ao KpApo mopwdoug Ttitaviou ll “

‘ l

.A' V|
Unsssembled Total Hip Asgembled Total Hip

MEDICAL 'IE[.‘I/,/
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2
u INTELLIGENT hipreplacement.zimmer.com
l INFORMATION SYSTEMS




[[ Evéootka epdputsvpata

‘g ENDOSSEOUS IMPLANTS

Blade Cylinder Screw

Lower
jawbone
(mandible)

Implants are placed

inside jawbone

MEDICAL TEC;,, o,
%

%

“ INTELLIGENT dentalimplants.uchc.edu
|/ INFORIATION SYSTEMS




[[ Katnyoplonoinon epdputeupatwy

YTMOMNEPIOZTIKO EMOYTEYMA

Copyright 1987 Encxus, Inc.

?‘ﬂﬂlsﬁdge-

i .

MEPIOSTIKO EMOYTEYMA ¥ ‘
Nerveg

ol "l

Transos!earl
implants

ENAOXTIKA EMOYTEYMATA

MEDICAL 15!.‘/1,,0 .
“ atlantadentist.com

0
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[[ To gUoTNUA EPNPUTEUUATWV

Dental Crown

Implant
= _— Post
Natural Dental
Tooth Implant

Jaw Bone

BibwveTtol oto cayovl

To otRplypa Bldwvetal
ouvnOwc otnv Kopudn
ToU 060VTLKOU
EUPUTEVOTOC

Mia texvntn 060VTIKA
VEPupa UTTOPEL VO
KOTOLOKEUOLOTEL WOTE val
TolpLalel amoAuta oto
0OOVTLKO OTNPLYMAL.

MEDICAL TE [.‘I/,/o
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A\

H duadikaoia tng epdutevong

the implant process

step 1 step 2
during first surgery during second surgery during the last step,
implants ara placad the abutment is attached the new prosthesis |s

attached.

MEDICAL TEC;,, 1,
%

eg

%

INTELLIGENT
I INFORMATION SYSTEMS

ebestdentists.com



To aApa

= 1952 - Per Ingvar Branemark.
=  AvakdaAve tn Bida titaviov.
= Ewonyaye tn €vvola Tn¢ 00TEOEVOWUATWONC.

OAec oL untdpyouoecg peretec Baoilovtal oto Branemark
Titanium Screw
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[[ OGTEOEVOWUATWON

HOW A NATURAL HOW AN IMPLANT
TOOTH ATTACHES TO ATTACHES TO
BONE BONE

Natural tooth crown / Artificial tooth crown

——Gum tissue
(V‘
- o®
’ = g : Screw-type implant
P = - = Bon
“n ¢ - ‘ 2 " N
cepeb= :
Fibers holding ,,//J——%L E
NP Note that bone
tooth to bone P D
(periodontal s attaches directly
ligament) geffl, W N to implant; called
S \ osseointegration

‘EvaC TPOCOPUOYENG ELOEPXETOL OTO OOTO KoL TIAPEXEL pLal oTaBepn
KoL akivnTn otnpLén yla tnv emepBaon xwpic movo, pAsypovn n
XaAapwon.

MEDICAL TE [.‘I/,/o
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Tweévio |

EUkoAa dLaBsoipo .

EAadpu, avBektiko otnv ofeidwaon, eUkoAa mMAABetal o€
SLahOPETIKA oxNMATA EVW OLATNPEL TOL TTAEOVEKTHLLOTA TOU.

AlapopPpwvel Eva oTpwpa o€éeldLlov ToU TITAVIOU, TO OToLo
elval plo otaBepn emipavela aAAnAenidpaong nou
ETUKQAUTITETOL UE TIPWTELVEC TTAACLLALTOC.

AnuovpynBnke to kpapa Ti-6Al-4V yia va SnuloupynbBet eva
BlooupBato UALKO e pOoBeTn Suvaun.

IIIIIIIIIII



HA srukaAuvyn - BeAtiwon s averac

= [pr)yopn 0OTEOEVOWUATWON.

" Bloevowpatwon o€ 4 eféopadec — 90% tou ePPUTEVUOTOC OE
10 pnvec.

= Y& avtiBeon: Trravio — 10 efdopadec oto oW yLo
ooteosvowpatwon — 50% enadn epputevHATOC — 00TOU YLa
10 pnvec.

EAottwpota:

= AotaBnc, emppemnnc otn Baktnplakn pLoAuvvon,.




[[ Ogteomnovtivn — pLa TPWTonopLakn et avela }]

H ooteomovtivn (OPN) givat pa
£EWKUTTOPLKI YAUKOGLALOMEVN
00TLKN dwodompwTteivn e pLa
TLOAUTTETTLOLKY) POLXOKOKOALAL LE
32,000 nmoAunemtidLa.

Aeopelel aoPEoTLo Kal
aAANAemdpa pe Tov urtodoxea
Bltpovektivng.

AgopEeVETOL OUOLOTIOALKA LE TN
bLUMTPOVEKTIVN. 2TO 00TO
TIAPAYETAL ATIO 00TEOBAACTEC
oTnV erupaAveLla 00TEOTIOINONG
KOlL OTtO OO TEOKAAOTEC

avappodnonc.

f’coon
7 7~
(_& I 1 a-helix
‘ 00 heparin binding site
f E I B hydroxyapatite binding site
< m) s-sheet
NHZ‘ U —— calclum binding site

MEDICAL TE L‘I/,/o
%,

%

ed

INTELLIGENT
INFORMATION SYSTEMS

Patric Tresco, Biomaterials course, University of Utah



[[ Mwc eVIoYUEL TNV OCTEOEVOWHATWON

= Kdavel to vekpo pETaAAo va «lwvtaveLely. Ta eptBaAlovta kuttapa «Sev
BAEMOUV €V VEKPO KOUMATL HETAAAOU, BAETTOUV pLa TTPWTELVN TTOU
yvwpilouv».

= H OPN ekdpaletal tpLv amnod tnv ooteomnoinon Kat pubuiletal ano
OOTEOTPOTILKEC OPUOVEC, cUVOEETAL E TOV USpOoSuarmaTitn Kol TTPOAYEL TN
OUYKOAANGCN OCTEOKAQOTWYV KOl 00TEOBAQCTWV.

= [lpootacia katd tn¢ Baktnplokng LoAuvonc.

= Alatnpel TN CUVOALKA AKEPOLOTNTA TWV LOTWV Kat TN SUVAUN TOU OKEAETOU
KOTA TN SLAPKELA TNEC AVOLKATOLOKELI G TOU 00TOoU.
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To péEAAOV TWV ERPUTEVHATWV }]

= YAomolnon «MEPAUATIKWY EUPUTEVUATWY», Ta omoia Ba prmopovoav va

dbEpouv otnv eripaveld Toug Eva oUVoAo rou Ba poayel tn Bepareia
TOU paAakoU LotoU Kol Eva SladopeTIKO GUVOAO TTOU TIPOAYEL TNV AUENon
TOU oKAnpou LoTtou.

= Av Bswpnoouvpe dedopgvo otL ta 0SovTIKA epduTELHATA ELVaLL

OKLVNTOTIOLNLEVA OTO CAYOVL KOl ELOAYOVTAL LECW TOU LoToU Tou oUAOU, N
noparnavw SuTAn mpoogyylon Ba NTav Ldavikn.
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