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Metals has been introduced to medical application for almost a century. Many specialty
had involved and contributed for research and development according to the specific need in
individual medical field. Among several medical aspect, orthopaedic surgery is one of the
speicalty and participate mostly in biomechanical and surface treatment. Innovative technique
has been employed to prove and improve the quality of the product. New metalic alloys has
been introduced for medical application. The consequence of that are the advantages of the
patient to gain longer utilization period and more success rate of operation.

We review the update of metallic alloys for the Orthopaedic and related field to emphasize
the useful of new technique in investigation and new product which give us alternative and may

be better solution for the current problem.

Key words: Metallic allot, Orthopaedic surgery, Application.

Reprint request : Kuptniratsaikul S, Department of Orthopaedic Surgery, Faculty of
Medicine, Chulalongkorn University, Bangkok 10330, Thailand.

Received for publication. November 10, 2001.

[ o«
mqszasA
1. Wenumuanuinatansineihandssgnaldlunenisunned
’ H v H
2. waduaniiauernniu  Idintuseslovsuanludeesssdaniianzresianniilinsee sland

L)
o

v o ado o oa & a o a v d y  odeoa X,
LLﬁ:’JﬂQVIﬂ’IﬂQI.W!JN'\ﬂ’JuN’II.'MJLFINI'H?:?J:HQQ wansldnunfidiniuedunnlutaqiiv

|

npieeflsliand Anuzunnuaant eiainsniimainandt



184 audng AUAT

n1sunTanzunldnreanisunn e lainisvini
v

WIWIUNINLAY Aausnen a.A.1925 Tnaiinnsldlu
A121377619 ] nnsuwnd Idund nadasanans
nraantnlanzun i uesddseneauresdaurinlaien
NNAINAeAaRTANEY U lanzunETesiantiy
Wuidenldanaanetlesnuuazuileninziduiaen
Tlanasuanaan n1aiuanssNL tansuINITINAHL e
anvdasaraniyaeayn urlanzunldiduedaociu
@eaununszgniuves uszaraivulidnintavzun1d

s « 4 10 - g s
dszlaminnisunndunign lddrazAnlasinmin
viraFunadmuiasitlugnadasAtansaaflstand
Taeninun I iurresilan dadn U lusenqe e ol

o P a o o o4 o
aduazienvTatnlinunszgniveinwlsanszgn
wn Tnadzuuunsng o i dulavzuisnans Wulany
winlifauriuangiinvizarinduaonatiafig o
1 v

TanzhiantinuiMniantsunnedsausuen
Gurien a.A.1925" Hunquianzasznage duldun
N8IA17 N84 184 HasrnaNdendTanslungu
a;ll -l k3 1 1 b4 ] (% |
il Faousiuniusientsdnndeuliige wiilaqiunwudn

v ]

nstilanzan i lunnanisunneiin Auanimnaniy
AmFunisldaninvlildenisasnamuniasmingiu
aal o o | o el el P - Y
A ddny witfiguaiRay q Anninfiazsiea
Wanfansan laud anudiangu FonndialndiAes
funszgnuas Polymethymethacrylate Tunsvniilu
v -l & 2 Y L% 1 1
dainanfutazldlas dnsaaunudanisdnniau
P \ \ P P '
Weag luarararaluiianie TaHnABUIFNN | NAnKAE
duaznaliiinUjienaiiluinnie wasfinnsdnuse
gaalanzanun wanantuaudAuldTusianie
fiduEesddny uasiraganisiasti U146 uau
i ldanuau snfiasdasmiianeannudu U ldaeqnns
AR TsANANNUAIE TJadar q fananai i
anutisnlunsldlaneaszpaganminiuiaanianig
unnsdandasadly uasiunldngulansau | nanau
Farinazflugiaaslavzuan (Alloys) Wudawlun i

Iron based alloys (stainless steel) Faunun Miulang

3=

8 uarame Chula Med J

AINNTEONIN saus T A.A. 1925 uarluaanla@ei
Iatinmienlavzuan Cobalt-base alloys Watinun 14
iWudeReusaniy polymer 294 ultrahigh molecular
weight polyethylene asanniulua..1951 14 3uing
4 Titanium wag Titanium alioys unldillulanzmanu
nszgnuaslfidusnresdensinnianniny e
41N Titanium $1A1 Young's modulus InfiAsaiunszgn
H1NN91 stainless steel Wax Cobalt chrome alloys A
nrziallatlsvunn 20 T wnilies insdnlavenan
win st ldiunweeflsUand dupelanslungu
g . . A i 13
984 Nitinal (NiTi) Wesanniflulansiisnunsafuglin
i l#idiagnAdInFau (Thermal shape memory alioys)
fauBianeiugs (Superelasticity) nusenis&nnian
wardnusaldige duasinlilavsliangnslidanunen
winany et timunisldlanzlusmude  manil
o d' 1 Y - ] Jacn -
ufluiassadliiunsiiaauedeindiauasianson
Mnai o o L} e 1 c‘vl’
ALANLTANEATYAe 4 veslansdiasielyil
1. anantiBnenasansradans
- AW (Strength)
- A uEiangl (Modulus of Elasticity)
Tangmiunlflunvee flslAndandusiasd
ARANITRANWNEMWRANATY Aalauudeusege nu
pan1sfuusaing o 1 Tnaanizatinaiaussnagegn
(Ultimate tensile strength) WaLAUNTINUABNTTLILTY
nrzingn 7 e lililansinainasindnifialale
& 4 o v X : P
Walauzilaiinnsinacanauies | neunseaniian
An Tusgndnenisldau Ansing ) 2eeusemaiiannnsn
vanifluArdmngld Tnafimdaedy Megs Pascal
al’ 1 ' ' dv =l [ 4 1
(m113197 1) wsisAansasuA A ElaeRauiuA)
ANNLTIUTY wazAMEANE uTBINTENHYIE NN
annsnuanAtaNkdusuarANiiavguaadlans
A warfisanuniudmnuminsedrnntiavgy
d‘ o v ° 3 1 1 :’dl
184N7TAN (M3199 2) B liaunsatinAfsing 4 wanil
1 I gaw WaduArFauinsuiuanuuiaus

wazANEanguanInTTgn AnanTeaviuldingn



Vol. 46 No. 2

Tanziiianldlunmeasilolandluilegin

February 2002 185
Table 1. Metallic biomaterials commonly used for the construction of orthopedic surgical implants.
Nominal Tensile Modulus of
Composition Strength Elasticity Surface

Material (wlo) MPa(ksi) GPa (psi x 10°) Condition
Cobalt alloys

Cast Co-27Cr-7Mo 655 (95) 235 (34) Cr,Oy

Wrought Co-26Cr-(Ni, Mo W Fe) 1172 (170) 235 (34) CrZOy
Surgical stainless steel (316L) Fe-18Cr-12Ni 480-1000 (70-145) 193 (28) Cr.Oy
Titanium alloy Ti-6Al-4V 860-896 (125-130) 117 (17) Ti,Oy
Table 2. Metallic biomaterial and tissus properties.

Modulus of Tensile
Elasticity Strength Elongation Ratio {Material : Bone)

Material GPa MPa to Fracture Fracture
of Tissue (psi x 10°) {ksi) (%) Modulus Strength Elongation
Compact bone 21 (3) 138 (20) 1 1 1 1
Cobalt altoys 235 (34) 655-1172 (95-170) >8 11 5-9 >8
Stainless steels 193 (28) 480-1000 (70-145) >30 9+ 4-7 >30
Titanium alloy 17 (17) 860-896 (125-130) >12 5+ 6-7 >12
Titanium 96 (14) 240-550 (25-70) >15 5+ 1-4 >15

*Properties are provided from ASTM documents and represent minimum values for nominal composition

mwﬁmmjummi‘am Titanium 294 Titanium alloys
InfiFtsfunszgnuanige SadunuantRisuges
Titanium i liuumnseelstaing
2. auantaniniaTizaslans
unuantRRddyantsznmilesiand
dnfRarsanidemianisunng dlesnansazans
ﬁaq1u§ﬂqnﬁﬂﬂ?:nﬂuﬁoﬂLn5ﬂu?‘ﬁi'm 7 NINNTE LAY
meﬁnﬁuﬁmmuﬂﬁ i%awudﬁmq%uﬂmamﬂuﬁ
malnieiieenidusdndnia TagsdndInfinfina
Fuanlavsntinfuasiimuansinemaidewsiuilan:
sfindeaiu wiilanmwandendiineiufiazidAndg

INHraanusiiy ﬁdﬁuLﬂ’ﬂﬁ’l')vﬂﬁ} 2 gianldau
neeslstiand AserailiRapasnedndlniingu
‘lﬁ?:udw‘m@m*’n’{fu uazaziluavndrAtylunig
dnnsausesianyIfiflesnninssua Wit undey
Aulfjfi3en oxidation reduction n1uATlINAYAT8
Anelihainiavzatinsing 4 wamaliidiulummed 3
uazannmasaswLdiiatintans stainless steel il
dsznaudngiudulanzsn  wiuwsianfueniniu®
wudrAruseAngres Nt AR AT ugan T
WAzl stainless steel 114 uaugiulausin 4 wae
AUdNNITN titanium AUATW cobalt chrome rig



186 andnA AUaT

Table 3. Corrosion data from potentiostatic
polarization.
Equilibrium Corrosion Potentila
and Rate From Potentiostatic
Polorization
Material E (mV) i (Hafcm®)
Ti
Solid -14 0.013
Porous -10 0.044
Ti-0Al-4V
Solid -50 0.003
Porous -75 0.014
Co-Cr-Mo
Solid -10 0.011
Porous -35 0.028
Fe-Cr-Ni (316L8S)
Solid - 49 0.008

(Data from previous of L., Lucas and R. Buchanan,

University Alabama at Birmingham.)
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1. As new metallic alloy which is introduced into orthopaedic recently (Nitinal) is composed of
nickel and

a. Aluminium
b. lron
¢. Chronic
d. Titanium
e. Cobolt
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(d) (e) 5. (a) (b) (c) (d) (e)
(d) (



2. Nitinal has the advantages for the medical application due to the following properties Except.
. Thernal shape memory

a
b. Superelasticity
c. Superconductivity
d. High resistant to galvanic corrosion
e. High mechanical strength
3. The order of Young's modulus of elasticity from high to low of the following materials is
a. cobalt alloys, stainless steels, titanium alloy, compact bone
b. stainless steels, cobalt alloys, titanium alloy, compact bone
c. titanium alloy, cobalt alloys, stainless steels, compact bone
d. compact bone, cobalt alloys, stainless steels, titanium alloy
4. Which of the following materials in most likely to undergo pitting and crevice corrosion in vivo?
a. Alumna
b. Zircona
¢. CoCralloy
d. Ti6 Al4V
e. 316L stainless steel
5. Which of the following material combination is the most likely to result in galvanic corrosion
invivo?
Co Cr alloy and zirconio
Co Cralloy and 316L stainless steel
Co Cralloy and Ti6 Al4V

Co Cr alloy and alumine

® a 0o T ®

Co Cr alloy and hydroxyapatita
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