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Copper and its alloys have been recognized as bactericidal and antiviral metals. Copper and
certain types of copper alloys were registered by U.S. Environmental Protection Agency as
antibacterial metallic materials. Introducing copper and its alloys in frequently hand touched
surfaces is expected to be a measure against indirect contact infections. Bactericidal activities
of copper have been termed "contact killing", which consists of four functions of copper ions,
i.e. initiation of reactive oxide species, membrane damages, protein damages, and, DNA
damages. These functions act individually or simultaneously inducing bacterial cells to death.
Impacts of nanoparticles of copper and its oxides on environment are not clear and necessary
to be investigated.

Keywords : antibacterial, copper and copper alloys, environmental surface, hospital-acquired
infection

SR LI EME A AT O BEMELE L THLNTWD. FRCHl & DA 4135
AR PiE M BB S LTI STV 5. 2008 EICEIDOHIEM: 2 K EBR LR #
J7 (EPA : U.S. Environmental Protection Agency) IXAREANREH T HEIRE LT
DG BDRERERDT V. HilE EDEAIT EPA NHFEMZR OO TOREIKRT
BH5. S 5ITEPA 1T 2021 2 Z OHEMESAE SO GHEAER = 95.6%) 1T
VT, SARS-CoV-2 Z NELT 2 RD D5 LFFE LT,

FERIESFE O EE DBt D BREER IR E TIH SN T\ 5. BREER I L
WCEBWORERREIFBEM O EXIEND Z R H 5. FEE CIHR SN ZRERmZ2 A
DD Z 22X, WERENPAPORERAZ N L TCANEBHET LI LR 5.
DX ) I ARG PN B 1T DR E O EE R 5L — FO—D2TH
L. 7 AV IZBT DN X 2RI E BR300 E FVIC D & RED
HILTWND 2D, Ry FL—RFT 0 708, ADBEZIZ il 2 BREE 3 w0 12808 A 4
ZHWDLZ LIZL Y, RERBOBGEZEMIERSEL 2N TE D .

HOFLEEF & L C"contact killing" 2328 4L TV 5. "contact killing" "C {3l w73 6l
RNl 5 0 F 1370 <, KB CHIR T A A RN 1 mM R D g
TER S A, & DRI Mt 5 & RITRT 4 DOERIC L D ARSI L E X B
TWng Y,

i) EROFU T UM T2y FURRNIRIC L TRAELZE R T U h N

AN OB & 3 5.

i) AIREREE ORLE  IEVERBEESMRED Y VIEE A (LT 5, b L<IE, #iA

F U DR EREIE AT D0 FEREAT A 2 LI X D HIRENEET 5.

i) Z T EOEMN  BEZ R ERORRA T, FITEEA T DA AT

© The Chemical Society of Japan -B201-2pm-03 -



B201-2pm-03 BALZS H102EFEL (2022)

BERENKIET D, £, HAAUICEIDALT 0 RRVALT ¢ RiEGREER
BUNTENRIET D, AT DD LICLVE NI EDI AT — T
4T INE LR T ENIIET S,

iv) DNA DO : §ilA 47 DNA Z e S B2 < T 5. Z O OV TRI 7
IR ROITHEENA A BIFET D LA A DHFFEMEITIIR TS 2240
7z, THULHEERA A 7% DNA % EE S & THiA 42 O DNA ~OER & HE %
O THDLEZEZLNTND Y.
:h%@4o@¢mﬁ@ﬁm,%L<m,ﬁﬁmwmmwmﬁé.—ﬁ,%ﬁﬁﬁ

PERE Z2 R ISR (AL S BT~ 5 2 E WM ETH D Z & R k5

rft%%a‘bé 6
[ A F 1 OHUE PR IS BE 9 5 Mk & LTI
- JIS 72801
- ISO 22196
+ US Environmental Protection Agency Protocols
+ Association Frangaise de NORmalisation (AFNOR) NF S90-700

ENDD.
ks L O DT KA1V 7 OREB LY bENTZHFEMEZRT. 20720,

T DT P RIAZfE D IAVTERBHER R U ~ —23BA%E S, BEIRBLS THUE MM & L

TOFHPIEF SN TND . HICHR L) D F ) K- P EREEA~ KT TR OV TIE

HEOVFTARLNATHRND, DR bbb oMOMNER I NTFmEMEL T2 L

PRENTEY, 4%, SHITHMHREZITILENRDD.

1) U.S. EPA Registration Number: 82012-5, United State Environmental Protection Agency, 2008.

2) CDC: The direct medical costs of healthcare-associated Infections in U.S. hospitals and the benefits
of prevention. R. Douglass Scott II, National Center for Preparedness, Detection, and Control of
Infectious Diseases Coordinating Center for Infectious Diseases Centers for Disease Control and
Prevention, 2009.

3) Sustained reduction of microbial burden on common hospital surfaces through introduction of copper.
M. G. Schmidt et. al. J. Clinical Microb. 2012, 50, 2217.

4) Metallic copper as an antimicrobial surface. G. Grass, C. Rensing, M. Soliz, App. Env. Mcrob. 2011,
77, 1541.

5) KIS DA A>T 7 37T U 7RI R E T 58 LG R OB b HET, &
REFERIL, GTRRT, HEHi5E. 2019, 58,279.

6) Highly efficient antiviral and antibacterial activities of solid-state cuprous compounds. K. Sunada, M.
Minoshima, K. Hashimoto, J. Hazard. Mater. 2012, 265, 235.

7) Exposure to copper nanoparticles causes gill injury and acute lethality in zebrafish (Danio rerio). R.J.
Griffitt, et. al. Environ. Sci. Technol. 2009, 41, 8178

8) Acute toxicological effects of copper nanoparticles in vivo. Z. Chen, et. al. Toxicol. Lett. 2006, 163,
109.

© The Chemical Society of Japan -B201-2pm-03 -



