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Initial Stage of The Biofilm Formation on the Surface of Metallic Biomaterials
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Table.1 Chemical compositions of ASTM standardized Co-based alloys

JCH FLAE (mass%)
$#18& Co-Cr-Mo #i&Co-Cr-W-Ni $#i&ECo-Ni-Cr-Mo
(ASTM F75) (ASTM F90) (ASTM F562)
Cr 27.0-30.0 19.0-21.0 19.0-21.0
Mo 5.0-7.0 - 9.0-10.5
Ni 1.0 (max.) 9.0-11.0 33.0-37.0
Fe 0.75 (max.) 3.0 (max.) 1.0 (max.)
C 0.35 (max.) 0.05-0.15 0.025 (max.)
N 0.25 (max.) - -
Si 1.0 (max.) 0.40 (max.) 0.15 (max.)
Mn 1.0 (max.) 1.0-2.0 0.15 (max.)
P 0.02 (max.) 0.04 (max.) 0.015 (max.)
S 0.01 (max.) 0.03 (max.) 0.010 (max.)
w 0.2 (max.) 14.0-16.0 -
Ti - - 1.0 (max.)
Co Bal. Bal. Bal.
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Fig.1 SDS-PAGE analysis of the Co-Cr-Mo alloy-bond serum pro-
teins

One ml of the alloy particles was incubated with 0.5 ml of
bovine serum at 37°C for 20 min. The particles were washed
with PBS to remove unbound proteins, followed by dissocia-
tion of the bond proteins in 0.5 ml of 2% SDS solution. The
sample was applied on 12.5% of polyacrylamide gel and elec-
trophoresed at a constant voltage of 65 V. The proteins were
stained by a silver stain method, followed by densitometory.
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Fig.2 Scanning electron microscopic observation of serum protein
complexes and IgG-IgG complexes

Left picture ; Co-Cr-Mo alloy was incubated with bovine serum,
and washed with PBS and pure water. Right picture ; Co-Cr-
Mo alloy was incubated with rabbit serum and washed with
PBS and pure water, then incubated in bovine anti-rabbit IgG
solution, followed by washed with PBS and pure water. The
samples were treated by gold evaporation.
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Fig.3 SDS-PAGE analysis of the Co-Cr-Mo alloy-bond serum pro-
teins and S. aureus proteins
Lane 1 ; Co-Cr-Mo alloy-bond S. aureus proteins that extract-
ed with 2% of sodium cholate solution. Lane 2 ; Co-Cr-Mo
alloy-bond serum proteins. Lane 3 ; Co-Cr-Mo alloy-bond
serum proteins and S. aureus proteins. The serum protein
bond alloy particles were incubated with S. aureus extract,
and bond proteins were dissociated with 2% SDS solution.
The samples were electrophoresed on 10.0% of polyacry-
lamide gel. The proteins were stained by a silver stain
method, followed by densitometory.
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Fig.4 Absorption spectral changes of serum proteins
The diluted bovine serum ( approximately 1.5mg protein/ml)
was incubated with metallic ions at a final concentration of
1 M. After 20 min incubation at 37°C , absorption spectrum
was determined. Difference spectrum was obtained by sub-
traction of the absorption spectrum of serum without metallic
ions from that of with metallic ions.
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Fig.5 Absorption spectral changes of serum proteins
The diluted bovine serum ( approximately 1.5mg protein/ml)
was incubated with 1 or 10 particles (with a 600 #m of diame-
ter) of Co-Cr-Mo alloy at 37 C for 20 min. Difference spectrum
was obtained by subtraction of the absorption spectrum of
serum without alloy particle from that of with alloy particles.
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