


Examples of Metallic Biomaterials

- Stainless Steel alloys
Cobalt-Chromium alloys
Titanium-Aluminum-Vanadium alloys

Gold-Silver-Copper-Palladium alloys

Silver-Tin-Copper-Zinc-Mercury amalgams

Nickel-Titanium alloy (50/50) ("Nitinol")

« Tantalum

+ Copper




7
[

\

NOTE: The PE is UHMWPE

Charnley
prosthesis

Metals may be Stainless Steel, Co-Cr alloy, or Titanium




Clinical Wear Rate of different
Material Pairings

Annual Wear-Rate (um)
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Zimmer porous metal
Co-Cr hip prosthesis




Zimmer Epoch® Femoral Stem Implant

Composition

e Porous Ti fixation surface

e Co-Cr core

» Poly(aryl-ether-ketone)
(PAEK) matrix

Forged CoCrio
Structural Core

* Implant is designed to have
a similar density to bone.

Titamium Fibar Matal
Fiation Surface
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Implants
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Titanium
Dental
Implant
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BEFORE (Metal only)




Comparing Metallic Biomaterials as Hard Tissue Implants

Stainless steel (SS)

e cheap

 high strength, ductility and toughness
» easy to machine

e corrosion can be a problem

* less bone bonding than other metals

» may produce Nickel ion sensitivity

Co/Cr/Mo alloys

» hardest to fabricate

» cast forms--lower cost, higher modulus

 wrought or forged forms--higher cost, highest strength/wear resistance
* may produce Cobalt or Chromium ion sensitivity/toxicity

Titanium alloy (Ti-6Al-4V) (vs. Titanium metal)

* Ti alloy stronger than Ti metal

* both have relatively low moduli

e neither is as wear resistant as SS or Co/Cr/Mo alloys

* both have best corrosion resistance of all metals, especially pure Ti
* both have excellent bone bonding, best of all metals



















Stent metals used:

e Stainless steel
e Nitinol®
e Cobalt-chrome

Stents are now being
coated with polymers

containing anti-SMC
proliferation drugs:

Paclitaxel (Taxol®)
(Boston Scientific Corp.)

Sirolimus (Rapamycin®)
(Cordis, J&J)


































Pyrolytic Carbon®
heart valves:
(one ball-in-cage and
three tilting disc valves)
















Natural pig valves and pericardial tissue valve










De-cellularlized Small Intestine Submucosa (SIS)
as a Tissue Engineering Scaffold

After technique of S. F. Badylak, et al., J. Surg. Res., 47, 74 (1989)









