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I
n ancient times, copper was found useful

for its curativ e powers —  larg ely  due to its

antib acterial and antifung al properties —

in th e treatment of wounds and sk in

diseases. 

T h e ancient E g y ptians used copper to

sterilise ch est wounds and drink ing  water as

early  as 2 6 0 0  B C , H ippocrates used it to treat

open wounds and sk in irritations around

4 0 0  B C , th e R omans and A z tecs used copper

in th e treatment of diseases and th e P ersians

and Indians used it to treat b oils, ey e

infections and v enereal ulcers. F orms of

copper used for th e treatment of disease

rang ed from metallic copper splinters and

sh av ing s to v arious naturally - occurring

copper salts and ox ides.

T h e E g y ptians and R omans also used

copper and b ronz e surg ical instruments

including  tools such  as needles, surg ical

k niv es and v ag inal specula. T h e ex amples of

th ese, wh ich  can b e seen in museum

collections, are a testament to th e long ev ity

of copper alloy s.

In th e 1 9 th  C entury , following  th e

discov ery  of microb es and th eir association

with  disease, scientists b eg an to understand

th e process b y  wh ich  copper serv ed th ese

purposes and th ere h av e since b een

h undreds of scientific papers written on th e

sub ject.

T oday , th e list of copper- b ased h y g iene

applications includes fung icides, antifouling

paints, oral h y g iene products, tissue culture

incub ator lining s and surg ical instruments.

F ollowing  th e finding s of new research  on

copper’s inh ib ition of prev alent disease-

causing  b acteria, th is list is set to g row.

B a c te ria l e ffe c ts
R ecent and ong oing  research  b y  P rofessor

B ill K eev il and h is team at th e U niv ersity  of

S outh ampton tested th e effect of copper and

copper alloy s on surv iv al of v arious b acteria

dried onto th eir surfaces. O ne of th e first

org anisms to b e tested was E. coli O 1 5 7 , an

org anism occurring  in th e intestines of

h ealth y  cattle wh ich  can, during  processing ,

contaminate meat products and also b e

passed from raw to cook ed meat, resulting  in

h uman infection.

R esults sh owed th at copper

inactiv ated ex tremely  h ig h

lev els of E. coli contamination

in less th an 9 0  minutes at room

temperature. B rass, an alloy  of

copper and z inc, ach iev ed total

inactiv ation of th e b acteria in

two h ours wh ile th e control,

stainless steel, remained

h eav ily  contaminated, ev en

after th e 6 - h our duration of th e

test ( see fig ure. 1 ) .

Infections from E. coli O 1 5 7

are serious and life th reatening .

P reparation of food products req uires

surfaces th at are resilient and easily  cleaned

to reduce th e risk  of contamination. S tainless

steel, alth oug h  h ard wearing  and easily

cleaned, is not intrinsically  effectiv e at

reducing  numb ers of v iab le b acteria, wh ich

sug g ests th at food- processing  env ironments

would b enefit from th e installation of

materials th at are inh erently  antimicrob ial. 

C opper, and to a lesser ex tent b rass, still

demonstrated a sig nificant effect at 4 ° C , an

important consideration for controlling

contamination in ch ill env ironments.

A t th e time h ospital- acq uired infections

started emerg ing  as an issue, K eev il put

copper to th e test on one of th e more v irulent

strains of th e antib iotic- resistant M eth icillin-

resistant S t a p h y lococcu s  a u r e u s , or M R S A .

H e sh owed th at M R S A  was eliminated

after 1 .5  h ours on copper and after 4 .5  h ours

on b rass at 2 0 ° C . In contrast, v iab le

org anisms were detected on stainless steel
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after six hours. At 4°C, complete kill was

achiev ed  on  copper within  six hours. O n

stain less steel the pathog en s can  surv iv e

un ab ated  ( see fig ure 2 ) .

F urther tests, usin g  lower, more ty pical

lev els of con tamin ation , show complete

elimin ation  of M R S A an d  E. coli in  aroun d  2 0

min utes at room temperature.

K eev il con clud ed  that his results

supported  the case for usin g  copper as a

hy g ien ic material in  healthcare application s

an d  this is b ein g  put to the test in  a copper

clin ical trial ab out to start at S elly  O ak

H ospital, B irmin g ham, U K . I n  the test ward ,

touch surfaces id en tified  b y  the in fection

con trol team as poten tial reserv oirs of

in fection  will b e replaced  with copper alloy

prod ucts. 

T hese in clud e d oor han d les, push plates,

lig ht switches, toilet flush han d les, g rab  rails,

d ispen sers of all ty pes ( soap, alcohol g el,

paper towels an d  apron s) , b ed  head s,

b ed sid e cab in ets, ov er- b ed  tab les an d

d octors’ pen s.

T he trial will mon itor con tamin ation

lev els on  the copper surfaces fitted  in  the test

ward  an d  compare them with lev els in  the

con trol ward . P atien t colon isation  an d

in fection  rates will also b e mon itored . T he

trial is plan n ed  to last 1 8  mon ths.

K eev il’s work is on g oin g  an d  the list of

org an isms tested  an d  shown  to b e

elimin ated  b y  copper read s like a hit list of

the 2 1 st cen tury ’s ‘most wan ted ’ pathog en s:

� M ethicillin - resistan t S t a p h y lococcu s

a u r e u s an d C los t r id iu m  d if ficile (hospital-

b orn e pathog en s)  

� E. coli O 1 5 7  an d  L is t e r ia ( food - b orn e

pathog en s)

� I n flu e n z a  A an d A s p e r g illu s  n ig e r (air-

b orn e pathog en s) . 

T estin g  a ran g e of alloy s with d ifferen t

copper con ten ts, K eev il has shown  that

faster kill times are associated  with in creased

copper con ten t. H en ce M R S A, for example,

is d estroy ed  faster on  9 9 %  pure copper than

on  an  alloy  con tain in g  8 0 %  copper, an d

faster on  an  8 0 %  copper- con tain in g  alloy

than  on  a 6 0 %  copper- con tain in g  alloy .

G en erally  speakin g , the b est results are seen

at copper con ten ts g reater than  6 5 % .

Co p p e r a llo y s
Copper alloy s are wid ely  used  in  man y

application s, ran g in g  from electrical wirin g

an d  con n ectors to musical in strumen ts,

from hi- tech application s in clud in g

b orescopes an d  in d ustrial cameras to

household  plumb in g  tub es an d  fittin g s,

key s, locks, d oor kn ob s, coin s an d  han d rails.

T he list of application s is

almost en d less. 

T he wid e use of

copper alloy s is

attrib utab le to a lon g

history  of successful use,

read y  av ailab ility  from a

multitud e of sources, the

attain ab ility  of a wid e

ran g e of phy sical an d

mechan ical properties

an d  amen ab ility  to

sub seq uen t processin g

such as castin g , hot an d

cold  formin g , machin in g

an d  join in g  b y  a v ariety

of processes in clud in g

b raz in g  an d  sold erin g . 

T he properties of

copper alloy s, which occur in  un iq ue

comb in ation s foun d  in  n o other alloy

sy stem, in clud e hig h thermal an d  electrical

con d uctiv ity , a wid e ran g e of attain ab le

stren g ths, excellen t d uctility  an d  toug hn ess,

as well as superior corrosion  resistan ce in

man y  d ifferen t en v iron men ts. 

T he major families of alloy s are the

b rasses ( copper an d  z in c) , the b ron z es

(copper an d  tin ) , the copper- n ickels (copper

an d  n ickel)  an d  the n ickel- silv ers (copper,

z in c an d  n ickel) .

E arlier this y ear, a solid  b od y  of research

was completed  b y  a G L P  lab oratory  in  the U S

to support the reg istration  of copper as the

first material to claim that it ‘protects human

health’. F iv e alloy s were tested  ag ain st fiv e

org an isms, in clud in g  M R S A an d  E. coli,

usin g  three test protocols, in clud in g  a

rein fection  an d  wear test. 

T estin g  in  the U S  an d

S outhampton  was carried

out un d er con d ition s

represen tativ e of the

hospital en v iron men t with

reg ard  to room temperature

an d  amb ien t humid ity . T he

E P A is curren tly  rev iewin g

the results of the 6 ,0 0 0  tests

an d  a d ecision  is expected  in

the autumn .

D e c e p tiv e  lo o k s
T here is n o d oub t that the

shin y  silv er appearan ce of

stain less steel is associated

with a clin ically  clean

en v iron men t. H owev er,

K eev il’s work has shown  that looks can  b e

d eceiv in g  an d  a surface that appears clean  to

the n aked  ey e can  harb our d an g erous

pathog en s an d  prov id e a source of

con tamin ation .

Copper alloy s chan g e appearan ce ov er

time an d  may  d ev elop an  ‘ag ed ’ look b ut,

as the research has shown , they  elimin ate

MRSA is killed off after 1.5 hours on

c op p er surfac es c om p ared w ith 4 .5

hours on b rass 

�

Ab ov e left: F ig  1. E . c oli surv iv al tim es on

c op p er, b rass and stainless steel 

Ab ov e rig ht: F ig  2 : MRSA surv iv al tim es on

c op p er, b rass and stainless steel 
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germs from their surface and so remain

hy gienic.

V arious hy p otheses hav e b een p ut

forw ard to ex p lain cop p er’s effect on

microb es and research is ongoing. M icrob es

actually  need cop p er to surv iv e b ut, w hen

ex p osed to a cop p er surface, their regulatory

‘cop p er p ump s’ are simp ly  ov erw helmed

and they  cannot surv iv e.

T he cost imp lementing any  contamin-

ation control measure needs to b e w eighed

against the cost of outb reak s of infection.

H osp ital- acq uired infections are b eliev ed to

cost the N H S  around £ 1 b n a y ear and the

cost in terms of human liv es and suffering is

incalculab le.

Cost-effective manufacture
C op p er alloy  p roducts are cost- effectiv e to

manufacture due to their ease of fab rication,

machining and casting. D uring manu-

facture, p rocess scrap  generated is recy cled

and this can offset material costs. 

C op p er alloy  p roducts are ex tremely

durab le, do not need to b e p lated or coated

and can b e recy cled at end of life, w ithout

any  loss of p rop erties. T his mak es cost of

ow nership  ov er the serv ice life fav ourab le

and contrib utes to sustainab le

dev elop ment.

A s durab le, homogenous hy gienic

materials, cop p er alloy s fight infectious

organisms 2 4 / 7 , w ork ing aw ay  in the

b ack ground and reinforcing other hy giene

measures such as hand w ashing and

cleaning.

S o, man’s oldest metal can still surp rise us

and, as a hy gienic material, should b e

considered for those ap p lications w here its

uniq ue intrinsic antimicrob ial p rop erties

w ill b enefit human health.

Cop p er netw ork
T he A ssociation’s role in this ex citing field is

tak ing scientific findings and help ing to

dev elop  new  ap p lications. T he A nti-

microb ial C op p er Interest G roup  has b een

formed for healthcare p rofessionals,

academics, facilities managers, architects,

designers, p roduct manufacturers and

material sup p liers w ho w ish to k eep  up  w ith

the latest research and dev elop ments in this

field.

Its aims are information dissemination

and netw ork ing to b ring the antimicrob ial

b enefits of cop p er and its alloy s to society . I f

y ou are interested in joining the group

contact alison.b rett@ cop p erdev .co.uk . �
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