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According to the World Health Organisation (WHO), 1 400 000 
people worldwide suffer from infectious complications 
acquired in hospital; 6 - 10% of hospital patients in develop-

ing countries are affected in this way. In total, 24 800 000 people 
worldwide acquire a Hospital Acquired Infection (HAI) annually (this 
equates to more than the total population of Australia). If we apply a 
mortality rate of only 1,5%, it means that over 1 000 people die from 
HAIs every day.

The most unique property of many copper alloys is its antimicro-
bial property, where it is known to inhibit or kill bacteria contacting 
the copper surface. This ability of copper - and its alloys - to destroy 
pathogens was first recognised by ancient civilisations. The Hip-
pocrates Collection, (460 to 380 BC), to which the father of medicine 
contributed, recommends the use of copper for large ulcers related 
to varicose veins. Pliny the Elder, (AD 23 to 79), used copper oxide 
with honey to treat intestinal worms. More recently, a 1983 study 
by PJ Kuhn, measured bacteria levels on brass and stainless steel 
door knobs in a hospital. Results confirmed that the brass door knob 
exhibited almost no microbial growth whilst the stainless steel door 
knob was heavily contaminated. Two decades later, these observa-
tions spurred in-depth and scientifically controlled studies using test 
protocols specified by the United States Environmental Protection 
Agency (USEPA) to quantify the antimicrobial property of copper 
and copper alloys, finally substantiating anecdotal evidence and 
establishing a new protocol.

Antimicrobial benefits of copper 

In recent years, bacteria and viruses have risen to the surface as a 
major threat to many aspects of public health. Infections acquired dur-
ing hospital stays kill more people than breast cancer, auto accidents 
and AIDS combined. It is said that 80% of all infections are spread by 
touch and an infected hand can contaminate the next seven surfaces 
touched. Yet, 37% of healthcare workers still do not wash their hands 
enough. These micro-organisms survive on the surfaces of stainless 
steel, melamine, glass and other surfaces for weeks, incubating. For 
this reason antimicrobial copper surfaces should be used in environ-
ments where cleanliness is vital to human health, such as hospitals, 
ICUs, nursing homes, and food processing facilities.

 Studies of the effects of copper on bacteria 
Many studies published in recent years have shown that copper and its 
alloys have been effective antimicrobial agents. They also show that 
copper has been more effective than stainless steel in killing bacteria; 
in many cases, copper will kill bacteria when stainless steel will not. 

According to Professor Bill Keevil, director of Environmental 
Healthcare at the University of Southampton [1], copper is a powerful 
antimicrobial, which quickly and continuously reduces the number 
of bacteria on its surface.

Some of the studies referred to include: 

• Selly Oak, Birmingham, UK (2008) - 20 bed ‘nightingale ward’: 12 
week study - shows that 90 - 100% fewer microbes were present 
on copper surfaces compared to other standard surfaces. 

• Calama, Chile (2010) (180 single bedrooms in an ICU: 30 week 
study) showed that 49% - 92% fewer microbes were present on 
copper versus standard surfaces. 

• Medical University of SC, USA (2010) - 59 single bed ICU rooms: 
nine week study) where 38 - 100% fewer microbes where observed 
on copper versus standard surfaces. 

• MRSA and VRE were never isolated from copper objects. 
• Copper showed an 87% reduction in total mean bio burden. 
• Many different levels of installation have an impact, from basic 

handles and switches to full scale replacement. Some of the cur-
rent installations include: 

 o Over 30 ICU isolation facilities currently operating in Chile,  
 France, Germany, Greece, Ireland, Japan, Netherlands,  
 South Korea, United States of America (USA) and United  
 Kingdom (UK) have been fitted with copper touch surfaces.

 o The entire Gongonhas Airport in Brazil has been ‘copperised’. 
 o In South Africa, copper has been fitted in the operating  

 theatre of the Maphuta Malatjie Hospital, the Mashishimale  
 Clinic in Palabora, the Rural Clinic in Grabouw and an 

  Isolation Room in the Themba Clinix in Dobsonville. 
 

In a unique installation in Palabora in Limpopo Province, South Africa, 
a copper operating table was supplied to the practice of Veterinarian, 
Dr Sampie Ras. According to Dr Ras: “We can see up to 30 - 40 sick 
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Antimicrobial Copper, which is an alloy with 60% copper content, has scientifically been proven to be the most effective touch surface mate-

rial, killing 99,9% bacteria. No other material comes close.
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ing serious imbalances in the mineral composition of the cell and 
micro-organism. 

• Disturbing osmotic balance.
• Binding to proteins inside the cell which do not require copper, 

making the protein dysfunctional.
• Causing oxidative damage, by damaging the cell wall and other 

cellular structures which include the generation of hydrogen 
peroxide causing bacterial cell death.

Target applications 

Surfaces which do not inhibit the growth of bacteria and which experi-
ence high volumes of contact with bacteria would show great benefit 
if manufactured from antimicrobial copper, specifically reducing 
environmental contamination in a clinical setting. Some additional 
applications:
• Public buildings: The average person sheds two million skin cells 

every hour resulting in an active flora of bacteria residing on 
virtually every public touch surface. 

• Public transport: Hand rails and seating in public buses and trains 
present perfect breeding grounds for bacteria. 

• HVACR: Possibly aids the spread of viruses. The spread of illnesses 
in schools and daycare facilities is a major issue. 

• Food and hospitality: Every year outbreaks of E-coli and other 
bacteria cause untold damage to restaurants, hotels, their cus-
tomers and the people who supply them. 

• Sports facilities: Gyms, swimming pools and locker rooms in 
general often harbour dangerous bacteria. 

Antimicrobial copper alloys 

There are 355 different antimicrobial copper alloys, spanning a wide 
range of colours and surface textures, which have been registered with 
the Environmental Protection Agency (EPA), for their antimicrobial 
touch surface. An additional 127 were registered at the beginning of 
this year and await final approvals.

animals per day. It is comforting to know that we have gone one step 
further than just disinfecting to protect the healthy animals sharing the 
same tables - just getting a vaccination, for example. Some operations 
take over an hour. Copper keeps on disinfecting under the patient 
while we are working. This was never possible before.” 

Antimicrobial mechanisms of copper 

The ability of copper to gain and lose electrons (Cu+ and Cu2+) is the 
source of many of copper’s important physical properties such as high 
electrical and thermal conductivity, chemical stability and its reddish 
colour. These copper ions also play a role in copper’s antimicrobial 
action and many mechanisms have been proposed to describe the 
antimicrobial nature of copper, but no singular mechanism has been 
agreed upon by the scientific community. Some of these complex 
interactions are believed to affect the life of the micro-organisms 
including: 
• Competing with and hindering the uptake of sodium, potassium 

and glutamate through the outer membrane of the bacteria, caus-
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The Leonardo ENERGY(LE) initiative 

The Copper Development Association Africa (CDAA), through its 
counterpart, the European Copper Institute (ECI), is maintaining 
a market intelligence programme around the use of copper and 
copper-related trends in all electrical conductivity applications. 
The Leonardo ENERGY(LE) initiative unites professionals from 
all over the world who are dedicated to electrical power and 

sustainable energy. It is managed by the international Electricity 
and Energy team of experts at the European Copper Institute. 

Leonardo ENERGY(LE) is active in five major areas: Energy 
efficiency, renewable energy systems, power quality, homes of 

the future and electrical safety. 
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Conclusion

The CDAA is engaging with healthcare facilities in South Africa and 
the rest of Africa to promote this life saving metal and reduce the rate 
of infections in hospitals and clinics. Copper and copper alloys have 
been used for many millennia to enable and enhance our everyday 
lives. Copper and its alloys exhibit excellent electrical and thermal 
conductivity, good strength and formability, have outstanding resist-
ance to corrosion and fatigue, and are generally non-magnetic. 

Pure copper is used extensively for electrical wire and cables, 
contacts and various other components needed to conduct electrical 
current. Copper alloys, including certain brass, bronze and copper 
nickel, are utilised for automotive radiators, heat exchangers, home 
heating systems, solar collectors, and many other applications 
requiring rapid conduction of heat across or along a metal section. 
Copper, brass, bronze and copper nickel – with their outstanding 
ability to withstand corrosion - are used for pipes, valves and fittings 
in systems carrying potable water, process water or other aqueous 
fluids and industrial gases. 

Copper is essential in achieving sustainability and the construction of 
renewable energy systems and manufacture of energy efficient mo-
tors, transformers and cables are highly dependent upon the favour-
able attributes of copper. The theft of copper cable is a scourge this 
country can do well without and although it is being addressed by the 
industry and government, the development of alternate materials is a 
concern for the CDAA. However, it is indisputable that no other mate-
rial can match the properties of copper which is also 100% recyclable.
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