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Evaluation of the Antimicrobial Properties 
of Copper Surfaces in an Outpatient 
Infectious Disease Practice 

Surfaces in an outpatient setting are exposed to multiple pa
tients become colonized with microorganisms. Copper and 
alloys containing greater than 60% copper reduce bacterial 
burdens on solid surfaces by 99.9% within 2 hours.! Copper 
surfaces have been found to substantially diminish the density 
of bacte ria to levels below those considered a risk to patients 
for the acquisition of an infection.1.; 

In this study, we investigated the impact of copper surfaces 
on the bacterial burden found on high-touch surfaces of ph le
botomy chairs in an outpatient infectious disease clinic. 
Quantitative cultures were obtained from phlebotomy chairs 
located in an outpatient infectious diseases practice. Results 
from control (wood/composite) chairs and the copperized 
therapy chairs were compared. A total of 43 7 patients used 
the chai rs during the IS-week study period. 

Solid copper alloy metal (90% copper, 10% nickel) was 
inlaid across the arm tops and plastic trays of 2 phlebotomy 
chairs; the arm sides remained wood (Frigo Design , Brew
erton, NY) . A control chair retained the original wood arms 
and plastic composite tabletop. 

All chairs were wiped down at the end of each day with a 
nonalcohol-based quaternary ammonium compound (QAC) 
cleanser wipe (PDf Sani-Cloth HB germicidal disposable 
wipes ), and the floors of the therapy suites were cleaned once 
nightly with QAC solution (Virex). Chair locations were ro
tated every 3 weeks. The number of patients who used each 
chair was noted. 

Arm tops, arm sides, and tray tops of each therapy chair 
were cultured twice per week in midafternoon. Surfaces were 
wiped with moistened sterile rayon/polyester wipes (Kim
berly-Clark) and placed in sterile containers. Samples were 
delivered to the Medical University of South Carolina in cold 
packages within 18 hours. 

Bacteria were liberated from each wipe by adding 3 mL of 
sterile phosphate-buffered saline, 0.5% Tween 80, and 0.07% 
lecithin to a tube containing a wipe and vortexed at high 
speed for 1 minute. Samples (100 ;.tL) were plated onto tryptic 
soy agar (TSA; Becton Dickinson [BD]) , sheep blood agar 
(total microbes), mannitol salt agar (total staphylococci; BD), 
MacConkey agar (total gram negative; BD), ChromAgar 
methicillin-resistant Staphylococcus aurells (MRSA; BD), bile 
esculin azide (Hardy Diagnostics), and vancomycin agar 
(vancomycin-resistant Enterococcus [VRE]). Plates were in
cubated for 48 hours. The microbial burden associated with 
each surface was expressed as colony-forming units (CFUs) 
per 100 cm1. 

The Kruskal-Wallis test was used to compare median mi
crobial burden values (EpiInfo, Centers for Disease Control 
and Prevention) . A P value of less than or equal to .05 was 
considered statistically significant. 

Copper surfaces were found to reduce the bacterial pop
ulation present on the trays and arm surfaces (Figure 1). An 
88% (P < .0001) median reduction for the total aerobic bac
teria of copperized trays and a 90% reduction (P < .0001) on 
copperized arms were observed. The majority of micro
organisms identified were mannitol-fermenting and nonfer
menting staphylococci. The remaining unidentified microbes 
grew well on TSA blood agar at 37°C. MRSA and VRE were 
not recovered. 

The majority of the samples from copperized surfaces had 
less than 2.5 CFUs/cm1, which is the suggested standard for 
surface-level cleanliness." There were 134 copperized surfaces 
sampled; 23 data points were excluded from the analysis (6 
data points were excluded for loss, 16 data points were ex
cluded secondary to zero patients using the chair on that 
given day, and 1 data point was excluded for sample damage). 
Of 97 evaluable samples, 60 (62%) attained this strict mi
crobiological standard for cleanliness. 

There were 60 noncopperized surfaces sampled; 7 data 
points were excluded (3 data points were excluded for loss 
and 4 data points were excluded secondary to zero patients 
using the chair). Of the 53 evaluable samples, only S (10%) 
achieved the microbiological standard for cleanliness (bac
terial concentrations less than 2.5 CFUs/cm1) . 

The microbicidal properties of copper were found to confer 
an "antimicrobial halo" within the general vicinity of the arm 
top in that the microbial burden associated with the wooden 
side arms of the copper-covered chair arms was significantly 
lower-by 70%-than the control. 

The calculated ratio of patients to the median burden en
abled us to conclude that use of the chair with the copper 
arm tops resulted in a 17 -fold lower risk of exposure to en
vironmental microbes than when patients used the standard 
chair. Similarly, patients who used chairs with copper trays 
were predisposed to a IS-fold lower risk. 

Despite routine disinfection efforts, high-touch areas can 
harbor high densities of microorganisms. As proposed by 
White et al,6 bacteriological standards for assessing surface hy
giene in the hospital environment comprise identification of 
either an indicator organism (such as MRSA) or a heavy burden 
of any microbe. In this study, 90% of samples from noncopper 
chairs exceeded 2.5 CFUs/cm1 with routine daily cleaning. 

Covering high-touch surfaces with antimicrobial copper 
may provide an adjunctive infection control measure to min
imize the spread of bacteria. The microbicidal activity of cop
per was effective in significantly reducing the total median 
burden by 90% on arm tops and by 88% on copperized trays. 
In addition, the microbicidal properties of copper were able 
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FIGURE 1. Antimicrobial copper surfaces reduce the concentration of bacteria on common touch surfaces of phlebotomy chairs. CFU, 

colon v-forming unit. 

to confer an antimicrobial halo as high as 70% next to the 
copperized arm top. 

Our study has several limitations. This was a nonblinded 
study and may have resulted in biased cleaning of copperized 
chairs, although housekeeping was unaware of the study. Mi
crobial densities on environmental surfaces may be affected 
by patient characteristics that were not evaluated. 

Deployment of copper surfaces within high-risk patient 
environments is warranted to enhance patient safety. 

ACKNOWLEDGMENTS 

Filltl1lcilll Slipport. Support for this project was obtained from a research 

grant li'om the Copper Development Association. 
PotCiltill1 conjlicts ofinterest. \N.IUv!., P.S., A.E., J.H.M., and H.T.!',,!. report 

being employed by the Copper Development Association. Iv!.G.S., H.H.A., 

S.F., J.H., and G.,',,!. report having received grunt support from the Copper 

Development Associution. All other authors report no conflicts of interest 

relevant to this article. All authors submitted the ICMJE Form for Disclosure 

of Potenti;]l Cont1icts of Interest, and the contlicts that the editors consider 

relevant to this article are disclosed here. 

Seema Rai, MD;1 Bruce E. Hirsch, MD;1 
Hubert H. Attaway, MS, MBA;" Richard Nadan, RN;1 

S. Fairey, BS;2 J. Hardy, BS;2 G. Miller, MS;" 
Donna Armellino, RN;! Wilton R. Moran, BS;3 

Peter Sharpe, PhD;3 Adam Estelle, BS;3 J. H. Michel, MS/ 
Harold T. Michels, PhD;3 MichaelG. Schmidt, PhD;" 

Affiliations: 1. North Shore Long Island Jewish Health System, Manhasset, 

New York; 2. j\ledical University of South Carolina, Charleston, SOllth Car

olina; 3. Copper Development Association, New York, New York. 

Address correspondence to Bruce E. Hirsch, ;V/D, North Shore University 

Hospital, Division of Infectious Diseases, 400 Communit), Drive, lV!Jnhasset, 

NY 11030 (bhirsch@nshs.edu). 

Received IVbrch 10, 2011; accepted September 22, 20 II; electronically 

published December 27, 20 II. 

In/eet COlltrol Hosp Epidcmiol 2012;33(2):200-201 
© 2011 by The Society for Healthcare Epidemiology of America. All rights 

reserved. 0899-823X/20 12/3302-00 165 15.00. DOl: 10.1086/66370 I 

REFERENCES 

1. No)'ce JO, Michels H, Keevil CWo Potenti;]l USe of copper sLlrbces 
to reduce survival of epidemic MRSA in the healthcare environ
ment. J Hosp Infect 2006;63:289-297. 

2. Salgildo CD, Morgan A, Sepkowitz 10\, et a1. A pilot study to 
determine the effectiveness of copper in reducing the microbial 
burden of objects in rooms of intensive care unit patients. Poster 
presented at: 5th Decenni;]IInternational Conference on Health
care-Associated Infections; March 18-21, 2010; Atlant;]. 

3. Prado V, Duran C, Crestto 1\'1, et a1. Etfectiveness of copper con
tact surfaces in reducing the microbial burden in the intensive 
c;]re unit of Hospitill del Cobre, Calama, Chile. Poster presented 
at: International Congress on Infectious Diseases; March 9-12, 
2010; Iv1iami. 

4. Case)' A, Adams D, Karpanen T, et a1. Role of copper in reducing 
hospital environment contamination. J Hasp Infect 2010;74:72-77. 

5, US Environmental Protection Agency. EPA Registers Copper
Containing Alloys. http://VI'w\v.epa.gov/pesticides/factsheets/copper 
-alloy-products.htm. Accessed February 7, 201 L 

6. White LF, Dancer Sf, Robertson C. A microbiological evaluation 
of hospital cleaning methods. 1m] Env Hlth Res 2007;17(4): 
285-295. 




