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Copper and Copper Nanoparticles Applications and Their Role against Infections: A Minireview



20 JRE Y &/ DI

Nt

TEET MIC (mol/l) TREET MIC (mol/l)

hNa 1 PFe 0.001

SBK 1 SH 0.001

$ZNH, 1 $Pb" 0.0005
/)“J'Ja‘giq] ' 31 0.5 %%Ni*: 0.00012
(Salmonnella typhii) F8Sr 0.5 EAU 0.00012

5Ca 0.5 thCo 0.00012

Mg 0.25 fmCd 0.00006
2EYE AEsIREANY [@Ba” 0.25
- SEMn 0.12

27N 0.001

BALT 0.001
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TABLE 1. Contact killing of microbes by copper surfaces

Species Application method Killing time, RT" Reference
Salmonella enterica Wet, 4.5 % 10° CFU? 4 h 14
Campvlobacter jejuni Wert, 4.5 = 10° CFU* 8h 14
Escherichia coli 0157 Wet, (3-4) x 107 CFU* 65 min 43
Escherichia coli O157 Wet, 2.7 % 107 CFU* 75 min 29
MRSA? (NCTC10442) Wet, (1-1.9) x 107 CFU* 45 min 28
EMRSA-1¢ (NCTC11939) Wet, (1-1.9) x 107 CFU* 60 min 28
EMRSA-16° (NCTC13143) Wet, (1-1.9) x 10° CFU* 90 min 28
Listeria monocytogenes Scott A Wet, 107 CFU* 60 min =
Mycobacterium tuberculosis Wet, 2.5 x 10" CFU/ 5 to 15 days® 24
Candida albicans Wet, =10° CFUf 60 min 24
Klebsiella pneumoniae Wet, =107 CFU/ 60 min 24
Pseudomonas aeruginosa Wet, =107 CFUV 180 min 24
Acinetobacter bawmannii Wet, ?lﬂj CFU” 180 min 24
MRSA Wet, =10" CFU/ 180 min 24
Influenza A virus (HIN1) Wet, 5 % 10° viruses” 6 h, 4-log decrease 30
C. difficile (ATCC 9689) vegetative cells and spores Wet, 2.2 x 10° CFU* 2448 h 40
C. difficile NCTC11204/R20291 vegetative cells Wet, (1-5) x 10° CFU' 30 min 42
C. difficile dormant spores Wet, 8 x 10° CFU' Unaffected in 3 h 42
C. difficile germinating spores Wet, 8 x 10° CFU' 3 h, 3-log decrease 42
Pseudomonas aeruginosa PAOI Wet, 2.2 x 107 CFUV 120 min 10
MRSA NCTC 10442 Wet, 2 x 107 CFU 75 min, 7 log decrease 25
Escherichia coli W3110 Dry, 10° CFU' 1 min 12
Acinetobacter johnsonii DSM6963 Dry, 10° CFU* A few minutes 12
Pantoea stewartii DSM30176 Dry, 10° CFU' 1 min 12
FPseudomonas oleovorans DSM 1045 Dry, 10° CFU* 1 min 12
Staphylococcus warnerii DSM20316 Dry, 10° CFU* A few minutes 12
Brachybacterium conglomeranom DSM 10241 Dry, 10° CFU* A few minutes 12
Aspergillus flavus Wet, (2-300) x 107 spores* 120 h 41
Aspergillus fumigatus Wet, (2-300) x 10° spores® =120 h 41
Aspergillus niger Wert, (2-300) x 10° spores” =576 h 41
Fusarium culmonium Wet, (2-300) x 10° spores® 24 h 41
Fusarium oxysporum Wet, (2-300) x 107 spores* 24 h 41
Fusarium solani Wet, (2-300) x 10° spores* 24 h 41
Penicillium crysogenum Wet, (2-300) x 107 spores* 24 h 41
Candida albicans Wet, (2-300) x 107 spores 24 h 41
Enterococcus hirae ATCC 9790 Wet, 107 CFU* 90 min 27
Different Enterococcus spp. Wet, 10° CFU/ 60 min 39
Candida albicans Dry. 10° CFU* 5 min 31
Saccharomyces cerevisiae Dry, 10° CFU* 30 s 31

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Mar. 2011, p. 1541-1547
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Number . TWNCO01277160
Test Conducted SHELA % -
Test Result Summary SHlEt45 5 -
Test Item Unit Test Method Result 4558 -
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Heavy Metal &8
With reference to USEPA 3052,
by microwave digestion and
determined by ICP-OES.
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