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Metals has been introduced to medical application for almost a century. Many specialty
had invo/ved 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 médica/ 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.
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Table 1. Metallic biomaterials commonly used for the construction of orthopedic surgical implants.
Nominal Tensile Modulus of
Composition Strength Elasticity ' Surface

Material {wio) MPa(ksi) GPa (psix10°%) Condition
Cobalt alloys

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

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) CrZOy
Titanium alloy Ti-6Al-4V 860-896 (125-130) 117 (17) TiZOy
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
Ccobalt alloys 235 (34) 655-1172(95-170) >8 11 5-9 >8
Stainless steels 193 (28) 480-1000 (70-145) >30 g+ 4-7 >30
Titanium alioy 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
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Table 3. = Corrosion data from potentiostatic

polarization.

‘Equilibrium Corrosion Potentila
and Rate From Potentiostatic

Polorization

Mateorial E (mV) ie(ualcmz)
Ti

Solid -14 0.013

Porous - 10 0.044
Ti-oAl-4V

Solid - 50 0.003

Porous -75 0.014
Co-Cr-Mo

Solid -10 0.011

Porous -35 0.028
Fe-Cr-Ni (316LSS)

Solid -~ 49 0.008

(Data from previcus 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. Iron
¢. Chrenic
d. Titanium
e. Cobolt
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1. (a) (b) (c) (d) (e) 4. (a) (b} (c) (d) ()
2. (a) (b) (c) (d) (&) 5. (a) (b) (c) (d) (e)
3. (a) (b) (c) (d) (e)



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

a o o w

e.

Thernal shape memory
Superelasticity

Superconductivity

High resistant to galvanic corrosion

High mechanical strength

3. The order of Young's modulus of elasticity from high to low of the following materials is

a.
b.
C.
d.

cobalt alloys, stainless steels, titanium alloy, compact bone
stainless steels, cobalt alloys, titanium alloy, compact bone
titanium alloy, cobalt alloys, stainless steels, compact bone

compact bone, cobalt alloys, stainless steels, titanium alioy

4. Which of the following materials in most likely to undergo pitting and crevice corrosion in vivo?

o

d.

€.

a. Alumna
b.

Zircona
Co Cr alioy
Tig Al4V

316L stainless steel

5. Which of the following material combination is the most likely to result in galvanic corrosion

in vivo?

o o o oW

o®

Co Cralloy and zirconio
Co Cralloy and 316L stainless steel
Co Cralloy and Ti6 Al4V
Co Cralloy and alumine

Co Cralloy and hydroxyapatita
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