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Antibacterial Properties of Copper-Contained Stainless Steel in Rat
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ABSTRACT Objective: To investgate the antibacterial activity of 304 stainless steel and 304 copper-contained stainless steel. Methods:
1x 107 cfu/mL Staphylococcus aureus was spread on 304 stainless steel and 304 copper-contained stainless steel for 24 hours. Then the
two kinds of stainless steel were implanted into muscle of tibia fibula in Sprague Dawley rats. General observation, germiculture, white
blood cell count (WBC) and histopathological analysis were performed before operation and on postoperative 1d, 4d, 7d and 14d respec-
tively. Results: In 304 stainless steel group, there were moderate suppuration, abundant S.aureus and inflammatory cells, high WBC,
while there were slight suppuration, few S.aureus and inflammatory cells in 304 copper-contained stainless steel group. Moreover, WBC
increased slightly in latter group but there was no significant difference between preoperation and postoperation. Conclusion: 304 cop-
per-contained stainless steel has better but limited antibacterial effects than those of 304 stainless steel.
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Fig. 1 Infection status of rats muscle tissues in 304 stainless steel group and 304 copper-contained stainless group at postoperative 1d (D-B) 304 stainless
steel group @-® 304 copper-contained stainless group
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Fig. 2 Infection status of rats muscle tissues in 304 stainless steel group and 304 copper-contained stainless group at postoperative 4d  (D-@) 304

stainless steel group @-©® 304 copper-contained stainless group
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Fig. 3 Infection status of rats muscle tissues in 304 stainless steel group and 304 copper-contained stainless group at postoperative 7d (-3 304

stainless steel group @-© 304 copper-contained stainless group

4 14d 304 304-Cu @®-® 304 @-® 304-Cu
Fig. 4 Infection status of rats muscle tissues in 304 stainless steel group and 304 copper-contained stainless group at postoperative 7d -3 304
stainless steel group @-© 304 copper-contained stainless group
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Fig. 5 Germiculture results of 304 stainless steel group and 304 copper-contained stainless group at postoperative 7d -3 304 stainless steel group

@-©® 304 copper-contained stainless group
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Fig. 6 Germiculture results of 304 stainless steel group and 304 copper-contained stainless group at postoperative 4d (-3 304 stainless steel group
@-® 304 copper-contained stainless group
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Fig. 7 Germiculture results of 304 stainless steel group and 304 copper-contained stainless group at postoperative 7d (D-(3) 304 stainless steel group

@-® 304 copper-contained stainless group
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Fig. 8 Germiculture results of 304 stainless steel group and 304 copper-contained stainless groupat postoperative 14d (D-3 304 stainless steel group
@-©® 304 copper-contained stainless group
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Table 1 WBC results of 304 stainless steel group and 304 copper-contained stainless group (10%L)
Group Day 0 Day 1 Day 4 Day 7 Day 14
Stainless steel grou 6.35+ 2.38 12.02+ 3.004* 14.42+ 0.834* 13.32+ 1.804* 11.05+ 2.314
Copper-contained stainless group 7.25+ 3.12 6.38+ 0.58 9.90+ 1.98 8.33+ 2.87 12.25+ 0.85%

Note ~A\P<0.05 Preoperation group compared with postoperation group * P<0.05 304 stainless steel group compared with 304 copper-contained

stainless group in the same day
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