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(a) hip joint replacement

(d) shoulder

(c) elbow joint

Fig. 1. Artificial joint replacements (Photos from Zim-
mer's products).
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Table 1. General summary of synthetic biomaterials for dental implants?

Metals and alloys Ceramics and carbons Polymers
Ti, Ti-6Al-4V alumina, zirconia(99.9%) polyethyene(UHMWPE)
Zr, Ta (99% purity) calcium phosphate(< 50 ppm impurity) tetratluoroethylene
Co-27Cr-5Mo glass, glass ceramics(high purity) polysulfone

Fe-18Cr-14Ni carbon(99.9%), C-15Si

ethylene terephthalate

®

Unilateral
subperioateal {

Bone plate

(a)

Root form

Fig. 2. Examples of dental implant systems? (a) Schematic representation of different dental implant designs (b) Root
forms (c¢) Endodontic, spiral, pin (d) Blade(plate) (e) Ramus frame (f) Mandibular subperiosteal device.
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Fig. 3. Three different porous coated materials (a) Co-
based Sintering, 25X (Biomet CFE Taperloc), (b) Ti Fiber-
metal Diffusion-bonding, 25X (Depuy AML), (c) Ti Plasma
-spraying, 25X (Zimmer HG prothesis).
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Fig. 4. The schematic representation of total knee joint replacement and commercial knee joint prostheses used in this study

Table 2. Comparison of three knee joint prostheses

Material Porous Coating Bead or
Femoral Component Tibial Component coating type thickness fiber size
PCA Co-Cr-Mo Co-Cr-Mo Bead 1.5um 800 um
Microloc Co-Cr-Mo Ti-6Al-4V Bead 1.2 um 600 um
MG 1 Bulk Coating Bulk Coating i er mesh 1.4 um 300 um
Ti-6A1-4V Pure Ti Ti-6Al-4V Pure Ti
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Fig. 5. The porous coated surfaces of knee joint prostheses.
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Fig. 6. Microstructure of Co-based alloy knee joint prostheses, porous coated layer (upper) and bulk (lower) (a) PCA : fine
grains and coarse grain boundary carbide, (b) Microloc (femoral) : large grains and lamellar carbide.

Fig. 7. Microstructure of Ti-based alloy knee joint prostheses, porous coated layer (upper) and bulk (lower) (a) Microloc
(tibial) : Widmanstatten(needle-like o) structure, (b) MG I : basket woven(plate-like o) structure,

Vol. 8. Ne. 1. 2001



} ea1-0)

30 a0 so ) %0

Microloc-Femoral

Microloc-Tibial

o ) 0 a0 so 70 80 C

20 (degree)
Fig. 8. Phase analysis of implant alloys by XRD.
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(Tibiat)

Hardness (HV)

Specimen

Fig. 9. Micro-indentation hardness of implant alloys (load
300 gf).
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Fig. 10. Hardness distribution from the femoral compo-
nent surface.
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Fig. 11. Polarization curves of knee joint alloys.

Table. 3 Results of potentiodynamic corrosion test

E corr I corr Breakdown Corr. rate
mv) (uAkem®)  (mV) (MPY)
PCA 2127 12.43 0.445 4.667
Microloc
(Femoral) 2274 13.19 0.430 1.952
Microloc 5105 7207 0443 2.500
(Tibial)
MG I 208.8 19.96 - 6.838
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