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Tin added o copper forms
bromze, a sironger alloy, leading
o the Bronze Age.

a2 of native (pure) copper
leads o copper ameling and the
Clopper Age.

METALS
HISTORICAL
TIMELINE

IS0 BC - 100 A D.
Iron smelting in Egvpt
begins the Iron Age, making

High quality iron and steel
proce ssing deseloped during the
Feudal era.

9,000 B.C.-
PRESENT

echanical smithing provide s
more and swonger wols w fuel
Man’s Progress.

10 conwert metals 10 aold lead 1o an
increazed vnderstanding of metals
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1750 - 1850

Commercial production
of high quality steel makes it
abnndant and fne xpensive.

Specialty alloyeproduce
hings for more efficient power
pmducton. Internal combustion
Erging makss many improiemenes.

1955 - 1970
Hursmn bod ¥ pars cai be
Eplaced with high quality alloys
of dromn, cobalt, and tiwrndum.

1850 - 1900
Hall"s ore red oc ing
process produces cheap alwminm
inlarge

Adve raft o from fabrc
0 high strereth o lumd o alloys

1970 - 1995
Superalloys developed for et
engines make space travel possible,
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MeTaAAa

KaTtaAAnAQ yia EPQUTEUPATA TTOU UTTOKEIVTA
KATATTOVNON (ECWTEPIKEC CUOKEUEC OTNPIENG).

Ortav emrecepyadlovral KATAAANAQ, CUVEIOQEPOUV O€
gvioxuon tng duvaung oTnpIENC.

XaunAn avtidopaoTikOTNTA.

O11010TNTEC £€apTWVTAl ATTO TN MEBODOO
ETTECEPYOAOIAC KAl TNV KABAPOTNTA TOU METAAAOU.

biomaterials.org m
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Epappoyég

AVTIKOTAOTAON OOTWYV Kal apOpwoewV.
OJoVTIKA gu@UTEUUATA.
AVOKOTAOKEUN TTPOCWTTOU/KPAViou.

KapdloayyelaKEC CUOKEUEG: TO TITAVIO XPNOIMOTIOIEITAI

OuUxVA VIa TTEPITITWOEIC BNUATOOOTN KAl ATTIVIOWTWY, KABWC
Kal TEXVNTEC BaAPidec.

ECwTEPIKA TTPOCOETIKA.
XEIPOUPYIKA Opyava.




AAAeg XpNnoeig

laTpikég
2ZWANvVwWoeIg

KaBeTrpeg Stent
ents




DuoiIKkEéG 1010TNTEC NETAAAWY

Napyn,

KAAOi aywyoi BepudTNTAC KAl NAEKTPICUOU,

uypnAn TTUKvOTNTA,

uYnNAG onueio TAgNG,

ENQTA (TO TTEPQIOCOTEPA METAAAQ UTTOPEI VO JETATPATTOUV
o€ AeTTITA oUpUATA),

eUTTAAOTA (TA TTEPIOCOTEPA PETAAAQ NTTOPOUV VA YiVOuV
AETTTA QUAAQ).




XNMIKEG 1010TNTEG METAAAWYV

XAvouv eUKOAa NAeKTpOVIQ,
avTidpaon ETTIPAVEIWY,

atrwAela padag (eukoAa diaBpwvovTal): n dIdBpwaon
BaBuiaia e€aAcigeTal,

aAAQyr OTIC UNXAVIKEG I0IOTNTEC.
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MeTaAAa

Nonmetals

5 Metals

8 9 10 1

e Metalloids
— " Y . .

Ta TTeploodTEPa OTOIXEIO ival PETAAAA (88 oToIXEIO APIOTEPE TNS OKAAAC MED
1 gival JETOAANQ 1) METOAAOEION OTOIXEIQ). ot
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dUon TwWV HETAAAWYV

KPUOTAAAIKA OTEPEA TTOU ATTOTEAOUVTAI ATTO OTOIXEIWON,

OETIKG QOPTIOUEVA IOVTA TTOU BPICKOVTAI O€ VEPOC
NAEKTPOVIWV.

nextbigfuture.com m
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MikpoOoun METAAAWYV

Baoikn atouikn
QAPXITEKTOVIKN.

AIQ@QOPETIKA OTOIXEID
EXOUV DIAPOPETIKEC
KPUOTAAAIKEC
QPXITEKTOVIKEC Kl
JUTTOPOUV Va
ouvOouagoTOoUV [E
OIAPOPETIKOUG YEITOVEG.
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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

2uvnBIopEvol TUTTOI TTAEYUOATOG
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Kataokeun HETAAAWYV

= «Mnxavoupyia» Kal «UuNOTTOINON METAAAWVY» gival OOl
OUVWVUNOI KOl ava@EPOVTal OTIC OpaaTNPIOTNTEC KAl OTIC
dladIKaaieg ol otTToiec aAAAlouv TO OXNMA EVOG JETAAAOU
TTAPAPOPPWVOVTAG TO I APAIPWVTAG KOUMPATIO JETAAAOU QTTO
auTo.
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Kataokeun HETAAAWYV

YWYIKAHIVOG




1irg

Etre€epyacia

To AMlwPEVO JETAANO WUXETAI KOl OTEPEOTTOIEITAL.

To aTEPED PETAAAO UE PNXAVIKO TPOTTO aAAAlel oxNMa
WOTE VA AVTATTOKPIVETAI O€ £€VO GUYKEKPIUEVO TTPOIOV.

O TPOTTOC TTOU DIEKTTEPAIWVOVTAI QUTA Ta BriMaTa €ival
ONMAVTIKOG €TTEION N TTAPANOPPWON AOYWw BepuoKpaaiag
KAl TTAAOTIKOTNTAG €TTNPEACLEI IOXUPA TIC UNXOAVIKEC
1I010TNTEC TOU PETAAAOU.
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T1 cupBaivel 6Tav YUXETAI EVa
AWHEVO HETAAAO;

ALL LIQUID

CRYSTALLITES OF SOLID SOLUTION
IN MATRIX OF LIQUID

mameac - am=m =m -

FPOLYCRYSTALLINE SOLID

a SYSTEM COMPOSITION B
0 25 S0 75 100w, % B
100 75 50 25 0 <wt% A

PHASE DIAGRAM OF TWO ELEMENTS

Patric Tresco, Biomaterials course, University of Utah

MEDCAL TECHNOLOGY
GINTELLIGENT
INFORMATION SYSTENS
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2XNHATICMNOS KPUOTAAAWY

2TNV €AEUBEPN
KATAOTOON N au¢non
ouvexideTal TauToxpova
KOl OTOUC TPEIC ACOVEC.

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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2TEPEOTTOINON OTN Ol1AdIKACI

XUCINOTOG OTO KOAOUTTI:
OXNMOATIONOG KPUOTAAAWYV

O ouyKpaTNUEVOC OXNUATIOMOC TTUPAVA CEKIVA
aT1To TIC AKPEC (OTTOU €ival xapnAoTeEpPN N
OepuoKpaTia) Kal TTPOXWEEI TTPOC TA EUTTPOC.

20
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2XNHATICNOGS KPpUOTAAAWY

[MupnvoTtroinon —
OTEPEOTTOIEITAI N TTPWTN
KUTTOPIKI povada.
AVATITUEN — VEEC
KUTTAPIKEG JOVADEC TTOU
TTPOCOKOAAWVTAI OTIC
UTTAPXOUOEC KUTTAPIKEC
UOVAODEC.

Ekei TTOU cuvavTouvTal Ol
KPUOTAAAOI,
dnuIoupyouvTal Opla.




2TEPEOTTOINON METAAAWYV
(dnuIoUpPYiIa KOKKWYV)

O1 KpuoTaAAol

AvVATITUOOOVTAI KATA —
UNKOG TWV aCOVWYV UEXPI Bl
va apxioouv va
OAANAETTIKAAUTTTOVTAL.

Ta onueia
aAANAOETTIKAAUYWNG OTTOU
guVvavTouVvTal Ol
KPUOTOAAIKEC KATOOKEUEG
ovouadovral opia
KOKKOTT0IiNnOoNG.

(B)
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Mia ¢paon €ival Eva OJOYEVEG
TMAMA ) JId CUCOWPEEUON TOU
UAIKOU TTOU OIla@EPEI ATTO
KATTOIO AAAO TUAUA AOYW
dla@opdac oTtn doun R/Kal oTn
ouoTtaon.

H dia@opd peTagu Twv dOUWV
ONMIOUPYEI JIa ETTIPAVEIQ
aAANAETTIOpOAONG METALU
OITTAQVWYV PACEWV N
TTEPIBAANOVTWYV PACEWV.

AUTEG Ol KATAOKEUAOTIKEG
IOIOOPPIEC ETTNPEACOUV TIC
MNXQVIKEG ETTIOOOEIC.

MINUTE
INDIVIDUAL
CRYSTALS




KOKKOI KOl oUvopa KOKKWV

GRAIN

BOUNDARY MINUTE
INDIVIDUAL
CRYSTALS

() (8)
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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Anuioupyia mITTEOOU ATTOKAIONG

KaBwc dnuioupyouvTal
KPUOTOAAQ Ol KUTTOPIKEG
MOVAOEC TEIVOUV VA
avadlapoppwhouv o€
JorTifa.

H avadiauoppwaon auTwy
TWV ECWTEPIKWYV
EMITTEOWYV METAEU TWV
KUTTAPIKWY JOVAdWYV
OnUIoUpYEi Ta €TTiTTED
aTTOKAIONG.
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KpUOTOAAIKEG OTEAEIEG

O1 peTaAAikoi KpuoTaAAol OeV gival TEAEIOL.

OpPIOPEVEC POPEC UTTAPYOUV KEVA dIaCTAMATA ATTO TA
OTTOIa AEITTEI KATTOIO ATOMO TTOU KAAOUVTAI KEVOTNTEG.
AUTEC OAANG KOl AAAEC aTEAEIEC, KOBWC Kal N UTTapEn

KOKKWYV OIAUOP@WVOUV TTOAAEC ATTO TIGC HNXAVIKEC
1I010TNTEC TWV PETAAAWV.

Otav duvapun spapudletal o€ KATTOI0 JETAAAO,
ONUIoUPYOUVTAIl JETATOTTIOEIC KAl KivnOon, ETTITPETTOVTAG
ETOI TNV TTAPAPOPPWON TOU JETAAAOU.




ATToKAio€I§ 0TV KPUOTAAAIKA SoMN

METATOTTIOEIC:
METATOTTION AKPWV.

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer,
27 New York, 2007.

MEDCAL TECHNOLOGY
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[MAOOTIKEG TTAPANOPPWOEIG

ATTOKAION

AidupuoTroinon




2TA0I0 AOTOXIAC ATTO
¢Oopa:
Kaveva TTpoAnua,
HIKPES PWYHEG,
"clam shell"

QaIvouevo(TrapaTnpnoTe
TNV YUQAIOTEPN TTEPIOXN),

PWYUN.

29
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2UVOUOONOC YPOANMWY ATTOKAIONS
Kal TTEPIOYXWYV OI0UNOTTOINONG

-
w
E
dodd
maas
duda

-

-

|

4
4 o

-Iﬁ 2 - o | | R -
Tl Redinidiiri s

Patric Tresco, Biomaterials course, University of Utah
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Op1o @Bopag «H peyiotTn duvaun TTOU UTTOPEI VO AVTEEEI Eva

METOAAO XWpPIC va @BapEi yia Evav OUYKEKPIMEVO PHEYAAO
APIOUO ETTAVOANWEWVY .

2.UXVA TTIO ONMAVTIKO aT1TO TNV EAACTIKOTNTA ) T OUVANN TTOU
XPEIACETAI TO METAAAO VIO VA AUYIOEL.
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loxupotroinon Y& HEIWON TOU
MEYEBOUG TWV KOKKWYV

Meiwon oto hEyEBOC Kal TTEPICOOTEPN OMOIOYEVEIQ OTN OOUN) TOU
KPUOTAAAOU KABWC Kal atropuyr] Kivnong (ATTOTPETTEN TIC
QTTOKAICEIG).

H peiwon Tou pey£Boug Twv KOKKWY ouviBwC EUVOEI TN
oKAnpoTNTA.

To MEYEDOC TWV KOKKWYV EAEYXETAI JE TNV ETTIBPAdUVON TOU
PUOUOU OTEPEDTTOINONG KAl JE TNV TTAACTIKI TTAPANOPPWON LETA
ATTO TNV OTEPEOTTOINON.
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‘Eva JETAAAO TO OTTOIO aTTOTEAEITAI ATTO QUO N
TTEPIOOCOTEPA OTOIXEID, EK TWV OTTOIWV £va 1) Kal
TTEPICOOTEPA Eival HETAAAIKA.

[evIKOTEPQ, T METAAAQ eV £XOUV TNV TAON VA

avapelyvuovrtal. Otav cuppaivel auto, dIaPoPPUIVOVTAI
LuE OUO TPOTTOUC:

avTiIKaTaoTOON,
o€ OIAKEVO.




Ta KpagaTa gival oTePEA dlaAvpara

(a) avTiIkaTdoTOOoN (B) pe didkeva

oocese
(XX LXK
Yata 2%l
XL XXX
‘o a'a’a%
(X XXX X
St b ber
.¢.§.¢ 0.4.
000000

To Kupiapxo oToIxeio ava@épetal WS dIAAUTNG Kal TO AIYOTEPO ETTIKPATEG WG
OlaAUMEVN UAN.

2TOIXEIA YEMIONG: TA KPAMATA aonUIoU AtToTEAOUVTAI
atrd Ag-Sn-Cu, o€ avaueign ue udpapyupo.




Kpduata avTiIKaTaoTaong

Kpauara TTou dnuIioupyouvTal JECW AVTIKATAOTAONG
TTPETTEI VA £XOUV OUOIEC KPUOTOAAIKEC OOUEC KOl ATOMIKO

35

uEyebOC.
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g Substitution Interstitial
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2UvONKeg yia oTeped OIOAUMATO
QVTIKATACTAONG

Ol aTOMIKEC AKTIVEC TwV OUO OTOIXEIWYV Eival TTAPOUOIEC.
O TUTTOC TWV OIKTUWV TTPETTEI VA €ival OUOIOG.
To pETaAAo xaunAou oB€vouc yivetal n dIAAUTH ouaia.
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H KpUuOoTAAAIK OPXITEKTOVIKI
TTPOCOIOoPICEl TIG MNXAVIKEG 1I0IOTNTEG

Body Cubic Centered,

eUTTAQOTA, TTAQCTIKA ONA.

OOUAgUOVTAI TTIO EUKOAQ.
Face Cubic Centered,

eUTTAAOTA, TTAACTIKA ONA.

OoUAgUoOVTal TTIO EUKOAQ.

Hexagonal, dev £xouv
TTAAOTIKOTNTOA.

Cubic body centered {(bcc) Cubic face centered (fec)

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




38

OdovTIKA KpapaTa

Kpaua xpuoou — aonuiou (Tutrou Il yia oTe@Aveg, YEQUPECG:
ONA. 75%Au-11%Ag-9%Cu3.5%Pd):

2.882 A - Xpuooc (Au) FCC : FCC (Ag) Aorjui - 2.888 A.
Kpaua aocnuiou - XaAkou (Evag atrd toug duo TUTTOUC
owMaTIOiWV 0€ KpAuata 0dOVTIKOU AUAAYAUATOG):

2.888 A - Aonui (Ag) FCC : FCC (Cu) Xahkocg - 2.556 A.
Kpdua aonuiou — KaooiTeEpOU (CWwHATIOIO O «XaunAou
XOAKOU» KpANATA 0OOVTIKOU AUAAYAUATOG):

2.888 A - Aol (Ag) FCC : FCC (Sn) Kaoaoitepoc -

3.016 A.
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AAAa KpapoTa

Co-Cr kpauara.

Co-Cr-Ni kpauara.

Ni-Ti kpapara ottwc 1o Nitinol (Ti-48Ni-2Co)
gival uTTeEP-eAAOTIKA oUPUATA.




Méoa og O1AKEVO

To pEyeBocg Tou aTOUOU Eival 0 KUPIOTEPOS TTAPAYOVTAG.
Ta aropa TNG dIGAUMEVNG oUCaiag TTPETTEI VA €ival PIKPOU
LMEYEBOUG YIa VA XWPEOOUV OTO XWPEO UETAEU TWV
MEYOAUTEPWY ATONWYV TOU OIAAUTH.

O1 Kup10TEPEC DIAAUPEVEG OUTieC o€ DIAKEVO €ival 0 AvBpaKkag,
TO UOPOYOVO, TO BOPIO, TO AJWTO KAl TO OCUYOVO.

INTERSTITIAL SOLUTE ATOMS IN AN ALLOY

INTERSTITIAL

SOLUTE ATOMS MUST BE SMALL IN SIZE <.59 DIAMETER OF SOLVENT ATOMS

40




loxupoTroinon TWV OTEPEWV
OIOAUMATWYV

[TpooBETOVIOC aKOUN €va  OTOIXEIO MTTOPOUME  Vda
au¢nooupe TN duvaun.

Ta akabopta Atopa avakatavepouv Tn OUvaun Trou
QOKEITal 0TO OIKTUO KaI ATTOPEUYOVTAI Ol JETATOTTIOEIC.

AUTO oupfaiver 6tav n dUvaun TTOU TTPOKAAEITAl aTTo Ta
OTOIXEIN  TOU  KPAMATOG  EGOUDETEPWVEI  AUTH  TNG
METATOTTIONG, ETTITUYXAVOVTAG £TOI UIO XOUNAN KATAGTAGON
EVEPYEING. XPEIAGETAI ETTITTAEOV OUVOUN yia va ViVl
JETATOTNION. H OTTWAEIO QUTAG TNG OUVOUNG O€ XOUNAEG
Oepuokpaoieg eival n  aImia  TTOU  EUTTOdICETAl N
UETATOTTION,.

Ta kaBapd PETAAAQ €ival oXeDOV TTAVTA UAAAKOTEPA ATTO
Ta KPAUATA.




MNapdadeiypa otepeOU OIAAUMATOS OE

OIAKEVO €ival TO ATOAAI | 0 AVOPAKOG
TTOU OIOAUETOI OTO Cid

Intersitial Carbon in Iron

mince the interstitial sites are S0
amall, the maximum solubility in
B inon is ondy one carbon atom
for S000 fron atoms.

S s

PapéT Clip (0. 145) % Loarhon \Enhhjﬁ Pin (0. 645) 1y

MEDCAL TECHNOLOGY

B.D. Ratner, A.S. Hoffman, Biomaterials Science, 2nd Edition: An Introduction to Materials in Medicine, Elsevier Academic Press, San Diego, 2004. smusr
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loxupoTroinon Tng TAong

Ta eAaTa yETAAAQ yivovTal duvaToTEPA OTAV
TTAPAUOPPWVOVTAI TTAACTIKA 0€ BEPUOKPATIEC APKETA
XapnAOTEPEC aTTo TO onueio TAENG (cold working).

H aitia TG 1IoxupoTtToinong tng Tadong €ival OTi N
TTUKVOTNTA TNG METATOTTIONG QUCAVETAI JE TNV TTAQCTIKI)
TTapauopewon (cold work).
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AvAKTNON - I0XUpOTTOIiNON

O@¢épuavon — augnuévn diInnon — aucnon Kivnong
LMETATOTTIONG — MEIWVEI TNV ECWTEPIKA dUVAPN TAONG Kal
LEIWVEI TOV APIOUO TWV PETATOTTIOEWV.




TiTavIO

= 2.2 eKAaTouMUpIa KIAG Ti
gM@UTEUOVTAI KABE XPOVO.

= ApBpwocig 1oxiou, Bidec
00TWYV, 0OOVTIKA EJPUTEUUATA,
XEIPOUPYIKEC OUOKEUEC Kall
OnKeg yia BNUATODOTEC.

= YynAn duvaun kai XaunAn
TPI1BN.

45

—4.1mm —

|~- 3.75mm»l

Implant Innovations,

4.8mm

[#Cmn I

Inc.

22
22
Ti
47.867(1)

Dental Implants

OJd0oVTIKO eu@UTEUHO

princeton.edu
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KpdauaTta TITaviou

F67-00 Tiravio Xxwpic Kpaua.
F136-98e1 Emrecepyaouévo Kpaua Titavio 6-AAoupivio 4-Bavadio.

F620-00 AA@a ouv BATa opupnAatnuévo kpapa Titaviou.
F1108-97a Ti6Al4V kpaua.

F1295-97a EmreCepyaouévo kpapa Titavio 6-AAoupivio 7-Niofio.
F1341-99 2uppa TiTaviou Xwpic kpaua.

F1472-99 Emre¢epyaopévo kpdaua Titavio 6-AAloupivio 4-Bavadio.
F1580-95 2kdvec atro kpaua Titavio 6-AAoupivio 4-Bavadio.
F1713-96 Emre€epyaopévo kpdua Tiravio 13-NioBio 13-Zipkovio.

F1813-97e1 Emre€epyaopévo kpdua Tiravio 12- MoAuBdévio 6- ZIpKOvIo
2-2idnpo.
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http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1580.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1580.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1580.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1580.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1713.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1713.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1713.htm?L+mystore+srgf5699
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1713.htm?L+mystore+srgf5699
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
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1813.htm?L+mystore+koyv3625
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Kpauata 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.

F1091-91(1996) Wrought Cobalt-20 Chromium-15 Tungsten-10 Nickel
Alloy.

F1377-98a Cobalt-28 Chromium-6 Molybdenum Powder.
F1466-99 Iron-Nickel-Cobalt Alloys.
F1537-00 Wrought Cobalt-28-Chromium-6-Molybdenum Alloy.



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/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/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/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/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/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/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/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/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/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/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/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
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1537.htm?L+mystore+srgf5699
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AvoZeidOWTO AToAAI

O1 tuTTo1 316 ka1 316L €ival auTtoi TTou XPNOIUOTTOIoUVTAl
TTEPICOOTEPO YIA TNV KATAOKEUN EUPUTEULATWV.

H povn diagopd otn ouvBeon petagu 316 kai 316L €ival n
TTEPIEKTIKOTNTO O€ AvOpaKa.

MeyaAo ouvoAo 1010TATWY £gapTartal atrd Tnv emmecepyacoia (heat
or cold working) yia peyaAuTtepn okAnpoTnTa Kal duvan.

AKOUO KOl TO AvOo&eidwTO ATOAAI UTTOPEI va 0ceIdwOEei yéoa oTo
OWPA KATW OTTO CUYKEKPIUEVEG OUVONKEG O€ PIa TTEPIOXH UWNANG
EVTAONG Kal XaUNAAG TTEPIEKTIKOTNTAC OE€ OCUYOVO, OTTWG O€
ETTAPEC KATW ATTO BIdEC ) ATTO OTTACUEVES TTAAKEC.

ETropévwc 10 avoeidwTto atodA gival KaTaAAnAo yia xprion povo
O€ TIPOCWPIVEC OUOKEUEC EMPUTEUONG OTTWC TTAAKEG, Bideg Kal
KapQPIq.
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Kpapata avogeidwTou aToaAiou

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.



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/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/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/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/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/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
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/PAGES/F1586.htm?L+mystore+srgf5699
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AZIOTTIOTIO METAAAIKWYV
EMQUTEUNATWYV

E¢apTtaTal kata yeyaAo BaBuo atro:
dlaBpwon,
$Bopq,
AVTOXN TWV UAIKWV.




o1

OgpaTreia AVTIKATACTAONG YOVATOU

Kupiapyo mrpoBAnua:
BAGBN oT10 XOVOPO 0dNYEi O€
dIAPOPEC HOPPEC apBpiTIdAC.
ZUNTTTWHOTA:
oKAfpuvon, TTPNAEIMO TWV OOTWYV OTIG
apBpwaoclc,
akivnaoia.

health.allrefer.com

MEDCAL TECHNOLOGY

GINTELLIGENT
INFORMATION SYSTENS



Eicaywyn - uttoBabpo

Auon:
OAikn avrikaraaraon yovarou (TKR)

mrepitrou 250.000 apepikavol
QEXOVTAI EJPUTEUUATA OTO YOVATO
KGO xpovo.

AtroTteAéopaTa:
OTOAMATAEI ] HEIWVEI
QTTOTEAETUATIKA TOV TTOVO OTIG
apBpwaclc,
BeATiLwvEl T dUvauN Tou TTodI0U,
augavel Tnv ToloTNTa TNG (WNG Kal
TNV Aveon.

92

— QOsteoarthritis
of the knee




NMpoéoparn TKR - ZuvapuoAoynon

, - Femoral )
component _\ % Femur or

high bone
Femoral
component Patella or
Stemmed :
tibial -

t
& l kneecap
— Polyethylene
component

— patellar
1 component
¥
/ g ‘J
| )
f |

2. TuAUa KvAUNG
4. Tunua etrryovartidoag

healthbase.com

Plastic |
—
spacer
Tibial
component

TMMG 2002

T s
Tibiaor f
shinbone £

Baoika oToixeia:
1. Mnpiaio TunRua
3. NAQOTIKO TTPOCOETIKO

53

MEDCAL TECHNOLOGY
INTELLIGENT

i
INFORMATION SYSTENS
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NMpoéoparn TKR - ZuvapuoAoynon

Thigh bone
- (femur)

/

Femoral component

Kneecap
(patella)

Fatellar
component

Mnpiaio TyAua

YAIKQ: Cobalt-chromium-molybdenum
Ti-6AIl-4V ELI Titanium Alloy

Emigdaveia aAAnAeTTidpaonc:
BloAoyIkN TTpooApPTNON,
PMMA

Tunua etyovaTtioag

YAIKQ: Polyethylene
Cobalt-chromium-molybdenum (Ti

Alloy)

A)\)\F])\E'ITIEPGO’ . BioAoyikn TTpocdpTnON
PMMA

*apBpwTAC 1) eviaiog oXedIAOPOC
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NMpoéoparn TKR - ZuvapuoAoynon

—=—"" ") Polyethylene insert

Tibial component

Shin bone
[ (Tibia)

TunuaTa KkvAung

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

Emipaveia aAAnAeTTidpaonc:
BioAoyikn
TTpooApPTNON,
PMMA

[TAQOTIKO TTPOCOETIKO
YAIKQ: Polyethylene

Emipaveia aAAnAeTTidpaonc:

Press Fit




NMpoéoparn TKR - ZuvapuoAoynon

#1TMoAuaiBuAévio “AdUVaNOG KPIKOG'™:

H katatmmévnon 1S apBpwong TTapayel LeExwpIoTa
owuariola.

Odnyei og 00TEOAUCN KAl OCTIKI avappo@non otTnv
ETTIPAVEIO AAANAETTIOPAONG PE TO EUPUTEUNA.

XaAdpwaon Kal evOeXOuEVN OUCAEITOUPYIa EUNPUTEUPATOC.

#2E@avela aAAnAeTTidpaong HETAAAOU — OOTOU:
H un @6pT1IoN TOU 00TOU 0dNYEi O€ EKPUAIOUO TOU.

MeEoocg 6pog (wnc 10 -20 xpovia.

56



o7

MeTaAAa

Mia €TTITTAOKI TTOU PTTOPEI VO CUPBEI atrd TN Xpnon
METAAAWYV 0€ 0pBOTTAIDIKES EQAPMOYEC Eival N KN
QOPTION TOU OCTOU.

2.€ KATTOIEG TTEPITITWOEIG, OTTWG 0TV TKR 1} 0ThVv
QVTIKOTAOTOON I0Xiou N duvapn Tou METAAAOU OTO
EUPUTEUUA TO KAVEI VO KATATTOVEITAI TTEPICCOTEPO ATTO
OTI Ba KATATTOVOUVTAV KAVOVIKA.

AUTO UEIWVEI TO POPTIO TWV TTOPAKEIMEVWYV ICTWV KAl
ETTOUEVWG OEV TO POPTICEL.

H EAAEIYN QOPTIOU TTPOKAAEI TN PEIWON TNG OCTIKNG
TTUKVOTNTAG KAl KABWC TO 00TO avappo@aral
TTPOKAAEI ETTITTAOKEC OTNV ETTIPAVEIA AAANAETTIOPAONG
I0TOU/EUPUTEUATOC.




EVAAAOKTIKOG oXedlaou0G TKR —
H 106€a

A0
#1 Meiwon avtoxng
&80 55.71
8
:
E 20 - 1740 ——
B . .
0 Metal- Ceramic- Metal- Ceramic-
, ’ Polyathylans Palyethylens  Matal Caramic
#2 Mn @6pTION 00TOU
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

58
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EVAAAOKTIKOG oXedlaou0G TKR —
H 106€a

H eméupaon avtikardotaong 10xiou r

r ry V4 1 4 ‘
€ival «kKOVTIVOG OUYYEVNG» TNG OAIKNG A
QVTIKATAOTAONG YOVATOU. »

Hip
implant
completed

O 1UTToC Metasul €ixe emmiTuyxia Adyw
TOU OUOTAMATOG AAANAETTIOpAONG
uETAANOU o€ pETaAAo: 100.000 £xouv
EMPUTEUTEI TTAYKOOMIWG.

OMMG 2002




EVAAAOKTIKOG oXedlaou0G TKR —
H 106€a

EVAaAAOGKTIKOG oXedIaoMOG: aAAnAeTTidpaon JETAAAOU - PETAAAOU
XPNOIUOTTOIWVTAG £Va CUCTNUA
TPIWV UAIKWV

YAIKA: o@upnAatnuévo Kpdua
KOPBaATioU — xpwpiou - yoAUBdou
TTPOCOETIKO TTOAUQIOUAEVIOU
OUVOECOHOG 00TOU ATTO KPAKa TTOPWAOUG TITAVIOL [ l

1 1
Unsssembled Total Hip Assembled Total Hip

hipreplacement.zimmer.com m

MEDCAL TECHNOLOGY
INTELLIGENT
INFORMATION SYSTENS

60
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EvOoOTIKA EH@UTEUHATO

/ ; 'i ? ENDOSSEOUS IMPLANTS

Cylinder Screw

Lower
jawbone
(mandible)

Implants are placed
inside jawbone

dentalimplants.uchc.edu m
umm
INFORMATION SYSTEMS




KaTtnyopiotroinon EMPUTEUNATWYV

Copyright T98Z Enexus, Inc.

YTMOMNEPIOZTIKO EMOYTEYMA

NEPIOZTIKO EMOYTEYMA

Dental Crown

62 Jaw Bone

Transosteall
impiants

ENAOZTIKA EMOYTEYMATA

atlantadentist.com




To CUCTNUA ENPUTEUNATWYV

Dental Crown

\
\
! ‘

Implant

Gums

Natural
Tooth

Dental
Implant

63

BidwveTtal oto oayovil.

To otpiypa Bidwveral
OuUvVNBWC aTNV KOPU®I)
TOU OOOVTIKOU
EMPUTEUPATOC.

Mia TexvnTry 000OVTIKN
YEQUPQA PTTOPEI va
KOTOOKEUAOTEI WOTE VA
Taipiadel atroAuTa OTO
00O0VTIKO OTNPIYMA.
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H di1adikaoia TnG eHUTEUONG

the implant process

during first surgery during second surgery during the last step,
implanis are placad the abutment is attached the naw prosthesis |s
altached.
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1952 - Per Ingvar Branemark.
AvakaAuye Tnv Bida TiITaviou.
Eiorjyaye Tn €vvoia TnNG 00TEOEVOWMPATWONG.

OAec o1 uttdpyxouoec ueAéTec Baailovral oto Branemark
Titanium Screw.




OocTeoevowudaTwon

HOW A NATURAL
TOOTH ATTACHES TO
BONE

HOW AN IMPLANT
ATTACHES TO
BONE

Implant abutment

Gum tissue

T

Fibers holding
tooth to bone
(periodontal
ligament)

Note that bone
attaches directly
to implant; called
osseointegration

‘Evac «TTpOCApUOYEQC» EICEPXETAI OTO OOTO KAl TTAPEXEI MIA
oTaBEPN KAl akivnTn aTnPICN YIa TNV ETTEPRACN XWPEIGC TTOVO,
6 (pAeypovn N XaAdpwaon.
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TiTavIO

EUkoAa diaBEaipo.

EAa@puU, avBekTIKO OTNV 0&eidwarn, eUKOAa TTAABETAI O€
OIAPOPETIKA OXNMATA EVW OIATNPEI TA TTAEOVEKTHMATA
TOU.

AlQuOpPPWVEI £va OTPWHA 0cEIdioOU TOU TITAVIOU, TO OTTOIO
gival pyia otaBepn emmi@aveia aAANAETTIOpaACNnG TTou
ETTIKAAUTITETAI JE TTPWTEIVEC TTAAOUATOC.

Anuioupyndnke 1o kpaua Ti-6Al-4V w¢ Eva BiooupPaTo
UAIKO JE TTpOC0BETN duvaun.




HA emkaAuvuywn — BeATiwon
ETTIPAVEING

[ pr)yopn oOTEOEVOWMPATWON,.
Bioevowpdatwon o€ 4 ¢fdoouadec — 90% Tou
epeuTeUpaTog o€ 10 pnvec.
2.€ avtiBeon: Titavio — 10 gfdouadec oTO CWHA YIA
ooTeoevowpaTwon — 50% eTtTagr) EHPUTEUPATOC — 0OTOU
via 10 unvec.

EAaTTWOOTA:
AoTaONG, MPPETTAC OTN BakTnpIlakh yOAuvon.
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OoTEOTTOVTIVN — HIO TTPWTOTTOPIAKN
ETTIPAVEIQ

H ooteotrovtivn (OPN) €ivai
MIO ECWKUTTAPIKNA
YAUKOOIAIOHEVN OCTIKI)
PWOPOTTPWTEIVN YE PIa

TTOAUTTETTTIOIKA ] POXOKOKOAIG UE B—; y

32.000 troAuTTETTTIOIA.

Asopuevel aoBEOTIO KAl i & / |
iele aop &

aAANAETTIBPA pE TOV UTTOBOXKED l i
BITPOVEKTIVIC. | ﬁ | e B L e
AegagpeueTal OJOIOTTOAIKA PE TN w? «¥ — calcium binding site

QIUTTPOVEKTIVN. 2T0 00TO
TTapayeTal atrd ooTEOBAAOTEC
oTNV EMPAVEIQ OOTEOTTOINONG
KAl OTTO OOTEOKAQOTEC

avappopnong.

Patric Tresco, Biomaterials course, University of Utah
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NMwg eviIoYXUEI TNV OCTEOEVOWUATWON

Kavel 1o vekpd PETAAAO va «lwvTaveue». Ta TrepIBAAAovVTa KUTTOPO
«0ev BAETTOUV Eva VEKPO KOMUATI HETAAAOU, BAETTOUV MIO TTPWTEIVN
TTOU YVWwPiouvy.

H OPN exk@ppdadletal TTpiv a1To TNV 00TEOTTOINON KAl pUOPIZeTal ATTO
OOTEOTPOTTIKEC OPMOVEG, CUVOEETAI UE TOV UDPOCUATTATITN KAl
TTPOAYEI TN OUYKOAANON OOTEOKAQOTWY KAl OOTEOBAQCTWV.

[MpooTacia Kata TG BAKTNPIOKNG MOAUVONG.

Alatnpei TN OUVOAIKN AKEPAIOTATA TWV ICTWYV Kal T dUvapn Tou
OKEAETOU KATA TN OIAPKEIQ TNG AVAKATAOKEUNC TOU 00TOU.




1

To MEAAOV TWV EPHPUTEUHATWYV

YAoTr0inoN «TTEIPAMATIKWY EUPUTEUMATWY», T OTTOIa Ba uTTopoucav
Va QEPOUV OTNV ETTIPAVEIA TOUC £va oUVOAO TTou Ba TTpodyel TN
BepaTtreia TOu JOAAKOU I0TOU Kal £va OIAPOPETIKO OUVOAO TTOU
TTPOAYEI TNV aUCNOoN Tou OKANPoU I0ToU.

Av Bewprjooupe OeOOPEVO OTI T OOOVTIKA EPNPUTEUPATA Eival
AKIVNTOTTOINMEVA OTO OAYOVI Kal EI0AYOVTAl JEOW TOU I0TOU TOU
oUAou, n TTapatravw JITTAR TTPOCEYYIoN Ba ATaV 1I0AVIKN.




(2

BiBAIOYypa@IKEG AVAPOPES

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New
York, 2007.

B.D. Ratner, A.S. Hoffman, Biomaterials Science, 2nd Edition: An Introduction
to Materials in Medicine, Elsevier Academic Press, San Diego, 2004.
Biomaterials, Edited by J.Y. Wang and J.D. Bronzino, CRC Press, Boca Raton,
2007.

Patric Tresco, Biomaterials course, University of Utah

Materials Science and Engineering - An Introduction, 4th Ed,WD Callister, Jr.
www.biomaterials.org

www.nextbigfuture.com

www.rkm.com.

princeton.edu

www.health.allrefer.com

www.hipreplacement.com

dentalimplants.uchc.edu

atlantadentist.com

ebestdentists.com
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