COPPER: Hard on microbes, Soft on humans
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O xaAKOG Kal TO KPRHIATE

Eivaita HOFG?[KG;ET%F: ONKG |
_yia ta omoia éxel KAVIKG armoSeixOg

BT unopoly va Eﬁouﬁr?r‘épdﬁéw

OUVEXWG TO CUVOAO OXESOV TWV:

UIKPOBiwv, TTou eMmKABoVTAlGTHV
EMIPAVELA TOUC, PEOA OE ?\iynﬁbpa!

H véa mioTomoinuévn oelpa
TTPOIOVTWYV XaAkou amd tnv AOYKAZ
NEOE ylIa va TTPOCPEPEL AOPAAELQ
Kal aloOnTikn o€ KABE Xwpo.

H ANTIMIKPOBIAKH ZEIPA MPOIONTQN XAAKOY AMNO THN AOYKAX

Copperand its alloys are
the onlﬁfoiid materials
for whteR1thasbeen
clinically proved that
they can eliminate almost
all of the microbes that
are deposited on their
surface in little time!
The new certified copper
product range from
DOUKAS has come
to provide safety
for health and high
aesthetics in every place.

‘ MIEETONOIHMENH AND TO EAAHNIKO INITITOYTO XAAKDY



BAZIKA MAEONEKTHMATA

TOY ANTIMIKPOBIAKOY XAAKOY

Tpia Bacika ¥apakTnpIoTIKA avTIMpoSwITEUoUV
TIC IBIOTNTEC Tou avTipiKkpofiakol Yahkou:

A. H ZYNEXOMENH APAZH:
Kafuwe¢ okoTtwvel ouvexug Ta Paktripia
now npokahouv hoipwéeig otov avBpwno.

B. H METAAH ANTOXH ETON XPONO:
Egpdoov n guoikr petafolr) oto Ypwpa Tou,

COPPER PROTECTS HUMAN HEALTH SEV LEWVEL TNV AMOTEAECHATIKATITA TOU,

It is scientifically proved that copper surfaces
ensure the most efficient antimicrobial protection, I.H AZOAAHZ XPHZH:
by killing the 99.9% of the microbes deposited fati ev BAamtel oUte Tov GvBpwrio - avtiBetwg

on them, within 2 hours. Research has shown that Tov EVEPYETE - 0UTE TO TepIBatov.

antimicrobial copper surfaces can reduce the risk

- . *(The Role of Antimicrobial Copper Surfaces in Reducing Healthcare - associated
of infections by a percentage higher than 40%. Infections - Panos A. Efstathiou - Eurapean Infectious Disease, 2011;5(2):125-8)

AVTILIKPOBIAKK) QMOTEAECUATIKOTNTA OE CUVONKEG EOWTEPIKOU XWPOU
Antimicrobial effectiveness under typical indoor conditions
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Epyaotnpiarkec Epeuves améSaifay, M ol EMEaVEIES cvTi=pofinn yakkod, anwoly Tov kivBuve pokivoewy kard 90%-100% nepioodTepo, amd oT1 GANEC EMPAVEIES
G mAaoTikd, avoleifiwTo, akoupivio f xpwpanioTn mhdxa akoupiviou.

Laboratory researches have proved that antimicrobial copper surfaces repel the risk of infections by 90%-100% more than othesurfaces such as plastic, stainless steel,
aluminium or coloured aluminium plate,

*fAntimicrobial Activity of Copper Alfoys compared to Aminoglycosides ogainst multidrug resistant bacteria £, KOUSKOUNE, I TSOUMA, I PATIKAS, K. KARAGEORGOL,
£. MANOLIDOU, M. TSERON!, I. AGRAFA, REFSTATHIOU! (ATHENS, GRI-Athens University School of Medicine- ECCMID-ICC 2011)
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H ANTIMIKPOBIAKH ZEIPA MPOIONTQN XAAKOY AMO THN AOYKAZX

THE ANTIMICROBIAL COPPER PRODUCT RANGE BY DOUKAS

Cu

To maykéouio orjpa Cu+

TOU QVTIUIKPOBIaKOU XAAKOU,
XPNOIUOTTOLETAl

ATTO KOPUPAIOLC
KATAOKEVAOTEC, Yia va
TTIOTOTTOIEL TA TTPOIOVTA TOUC,
WE TA TTAEOV QTTOTEAECUATIKA
OTNV QVTIUKPOBIOKN
TTPOOTACIA ETTIPAVEIWV APNG.

The internationally established
"Cu+" marking for antimicrobial
copper is used by leading
manufacturers in order to certify
their products as the most efficient
ones for the antimicrobial protection
of touch surfaces.
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H ANTIMIKPOBIAKH ZEIPA MPOIONTQN XAAKOY AMO THN AOYKAX
THE ANTIMICROBIAL COPPER PRODUCT RANGE BY DOUKAS

Cutby AOYKAX

2EIPA TYTIOMNMOIHMENQN IMPOIONTON

Cu* by DOUKAS
STANDARD SERIES
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GREECE CERTIFIED BY THE HELLENIC COPPER DEVELOPMENT INSTITUTE
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H ANTIMIKPOBIAKH ZEIPA MPOIONTQN XAAKOY AMO THN AOYKAX
THE ANTIMICROBIAL COPPER PRODUCT RANGE BY DOUKAS

Cutby AOYKAS

2 EIPA EIAIKON KATAZKEYQN

Cu* by DOUKAS
CUSTOM MADE APPLICATIONS




T ™

ME avrllepoBtaKc
XOAKO OAEC TIG
armapaiTnTeS
EMIPAVEIEC

DOUKAS|¢an operate on an
al@ady existing equipment

s whveStRgwithantimicobial
c@Rper all the necessary
sUl@ces.




by DOUIKAS" = vaoe iN ereEcE

ALPMINION SYSTEMS-MACHINERTY

Enévbuon pe eninedo poiho and o
Empaveiiv Epyaciag onuw

1. Mayxol voonASUTWY KOl yiaTpy
2. Tpagpeia VOOTAEUTAV Kal yiaTpun
3. Néryxol epyacTnpiuoy




Y e1pd Eidikwv Kataokeuwv
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« TonoBETnon empaveriy pe avipkpofakd kpapa ]@mﬁu
MAQIVA OTNPIYROTA KOPEKADY EMOKETTTR » EmKdaiugn

Empavernv e avmipikpofiakd kpdpa yoAxkoo oty v
Emupaveia Tpanefiiy aoBevol » Emkdhudn Emipaveiin pe
avTIIKpOoPIaKd Kpapa yahkol o8 dvw JHEPOS Kopodivaw
acfievol - TonoBétnon yeipohafuy ota Kopodiva, ota
CUPTAIT Kal oTa Epudpa.

Custom Made Applications

] 1
i |

« TomoBETNon EMpaveldy HE avTipkpofiokd kpdua yakkol oE
nAiva oTnpiypata Kapekhioy emokEnn = Emkdaiogn
ETMUPOVEILIV JE Rk pofiaxd Kpapa yakxod oty dvw
Empdven Tpomedii aoBevolg « EmKAAUYN EMpaveEIly JE
avTipKpofiars Kpdpa xahkol oF A PEPOG Kopodivwy
acBevol - TomoBétnon xeipohafuv ata kopodiva, ota
OUETADIO KOl OTa EpPAapIa.

r I ’_'__ -__________-____,____ - I
AR T 2 :
« EnévBuan pe UM and aviipikpofiaksd kpapa Tng dva
empéveiac epyaciag - TonoBénon AP oty dvw nheupd ota
mAdiva = TonoBétnon mopohwy f kafuv ora cuptap
. 'lbnuﬂkmm EMMESWV TEROYWY OTIC ECOYNES TWY TURTAPIIY
anodfkeuan avahbowy

= Emevbuon pe tpl.'.l?o.hq and avTipukpoiaks K.E'.:ﬁpu TG A
empavelng Epyaciag s TormoBitmon Aafuw i:;'rrp.r Aavi MAELpa
ota niaiva » ToneBetnon mopdiwy ) Aafaw ota ouptapia

» TomoBETnon enimediy TEpayiwy oTig zuax_&c TWY CURTARILY
anoBrfjKeuon avakbanpwy
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MADE

GREECE by DOUKAS®
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OPEIXAAKOL  BRASS NIKEA COPPER XAMNKOL COPPER
HAMKOE NICKEL

XPOMATIKEZ EMIAOTEZ COLOUR GUIDE

Ta npoidvra - ol E18IKEC EQAPUOYEC Lag MMopoUV va Coming across a Marte. House on a pretty
napayBolv ano motonoinueva Kpapara XaAkou mou Austrian hillside is like finding a state of the art
avahoya e Trv ouvBeon Toug Hmopouv va pag mp3 player amongst a collection of 18th century

Gwaoouv TOUS Mapandavw ¥pwpanopous.

Oa mpénel Kata v napayyehia va yivetai
OUVEWONON Kal EVRHEPWON YIA TIE SUVATOTNTES TToU
UTTAPXOUV OYETIKA LIE TV EMAOYT| TOU XPWHATIOUOU
avd KwIKo.

OAa Ta mpoidvta autd ar\a Kal o1 EISIKEC EQapLOYEC
napdyovtal katémy napayyehiac, Asv Ppiokovtal o

stock.
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H ANTIMIKPOBIAKH ZEIPA MPOIONTQON XAAKOY AMNO THN AOYKAX

THE ANTIMICROBIAL COPPER PRODUCT RANGE BY DOUKAS

Cutby AOYKAZ

ANTINPOZQIEYTIKA EPTA

Cu* by DOUKAS
REPRESENTATIVE PROJECTS

Ta idn epappoouéva
Epya tng AOYKAX
Ka n TomoBétnon
QVTIUIKPOBIaKOoU
XOAKOU O€ XWPOUG
UYEIOVOLIKOU
eVOIAPEPOVTOC,
QTTOTEAOLV

(wvtavo mapdadetypa
TIPWTOTTIOPIAKNCG
avTiANYNG

KOl KOIVWVIKNC
gvaloOnoiac.

DOUKAS already
implemented projects
and the installation

of antibacterial copper
in spaces of healthcare
interest form a living
example of innovative
perception and social
sensitivity.






NavemwTnuiaxd fEvikd
MNoookopeio ArTikdy - Xaibap.
AEMTOMEPEIEE efonmhopol:

MPIN ko META
TNV EMEVELT] Tou
ME aVTIHIKPOBraKs Kok,

General University Hospita
Attikon - Haidari, Athens.
Equipment Details:
BEFORE and AFTER their
nvestment on

antimicrobial Copper



H ANTIMIKPOBIAKH ZEIPA MPOIONTQN XAAKOY AMNMO THN AOYKAZX
THE ANTIMICROBIAL COPPER PRODUCT RANGE BY DOUKAS

Cu

Apadreia Zxoheia
Yool kan Exdhine.
AEMTOMEPEIEZ
and tonoBernuéva
npoitvra aviikpofiakod

KXok,

Arsakeio 5chool
Psychiko and Ekali, Athens.
DETAILS from mounted

antimicrobial products.

DOUKAS®

BLUMINIUE SYSTIMS-MACHINERT

MIETONOIHMENH ANC TO EAAHNIKQ INEZTITOYTO XAAKOY
CERTIFIED BY THE HELLENIC COPPER DEVELOPMENT INSTITUTE



Cu

Apodreg xohﬁuﬁcdm-;

- AnpoTikd.

Kopia gloobos oxdhag
~ HE Kouniaatr and kpapa
e avigukpopakol gakkou,

Arsakeia School Ekali
- Elementary school.
Main entrance with handrail
manufactured fref
antimicrabial cmpmallqﬁ.-.. S
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Epwtriosic & anavirioeic yia Tic AVTIIKpOPIakéc 16

Ti anpaiver "avTipikpoBiakds”;

“Avtkpofiar” eival n ikovdTnTa evag ulikol va eEakeipel i va
adpovonoie Ta pikpdfia, dnwg Basthipa, poknTeg (oupmephapPovopivng Kal
KaL TG Louyhag) Kal o,

Nowa pixpofia efakeipe o yakkoe;

Npdopara, pedéTes mmpkpofiokic anoTeEAEOUaTIKETNTAG OF SidpopEes
EMPAVEIES O Exouy katabeilel capuwe OT1 o Yahkde Kol Ta KpdpsaTd Tou
efaheipouy apreToUS amd TOuS ITXURATEPOUE TUTTOUS IKpoBluy,
aupngphapfavopdvy petalld dhuov Tou AvBexnikod ortn MeBidhivn,
X¥puoifovra otaguhdkoxxow (MRSA), Tou khwarpifiou Clostridium difficile,
TS ypimme A (H1NT) kot tow Baktnpiow Escherichia coll 0157:H7.

Exe emPefanioe kanowog enionuoc gopéac TNV avripkpo ok
ANOTEAECUATIKOTATA TOU XahKoU;

Maw Itig 29 Qefpovapiow 2008, n Apepikavier Yanpeoia Npootadiag
Nepifiahhovrog (EPA) Twy HNA, kataywpnoe enionpa 275 kpapata yakkoo
pE BeTicEg iSioTRTES yia TN Snuooa uyeia, ExTote, Exouy kaTaywpndEl

entd akdpn kpdpara, avefaloviag To ouvvolikd apiipd Twy karaywpnpévuy
Kpaparwy ata 282,

Tionuaivel autr n kataxwpnan e EPA;

ME TV KaTaywpnon Tou ¥ahkol Kal opiopévuy KpapdTwy Tow, Smwg

Tou opeiyakkou Kal Tou pnpodvtou, n Apepieavikd Ynnpeoia Mpootagiag
Nepfiaihovtog (EPA) avayvwpile Tig avnipikpofioke s iSidTnTes autun Tww
grepewv uhlny, Ta mpoidvra now korackewdlovral and onowdnnote and
10 282 KQTOYWENUEVE QUTA KPAKaTa, EMOna £X0uy ENMIOT LN Karoytpuorn
ang HILA. we mpog nig Betiéc Tous iddTnTeg yia Tr Snudon uyeio.

Exer Soripaotei o yakkog o khivikeg pebETES

May, eni Tou napdvTog undpyouy kKhnakég pedéte o e£EMEn o voookopEia
avd Tov kdopo, ot onoleg afliohoyoly Tnv eEnibpaon Twy ENWpavEBT @R C

and yahkd oe nogdtnTa prpofiuy voookopaaxol nepiBakloviod,

Lo Hvwpévo Booihero, To Noookopeio Selly Oak tou Mnéppivyapmonoio
avrikel oto Thpupa Navemotn oy Noookopeisy Mnépunyau tou NHS,
eniadyBnke we Sokipaomike KEVTpo yia autn Tn via npooéyyion g npdAnyng
howpwEewy, Ta TeEMka anotehéopara tng Sdoxipne, Sdnpomed8nkay oto Journal
of Hospital Infection (lavowdpiog 2010), ko anedaifav avapmohntnTa

&m o yakkoc eival avTikpofiakd oF npaypankég ouvBrikeg vodokopEiow
KL 4TI oL EMPAvEIES Tou MEpLEoU yakkd napouaidlouy S0-100% wkpdTepn
Baxktnpiakn pdhuvaen, oE alykpion JE TIC EM@aveIEs eEAEyyou and oupfarnikd
whikd. Ki ahheg peréveg Bpiokovral oe eEEhEn otn lepuavia, T X,

v lamwvia kal Tig HNA, énou 1o Yrouvpyeio Apuvag Twy HNA xprparoborel
pia Sokipr TPy KEVTPLWY.

Mot eiven ofjpepa o xprjosg Tou yakkol we aviipukpofiakod napayovro;
0 yohkde anoterei Non SdpooTikd ouoTamikg o moAkols Kol Sidpopous
TUMOLE avTipkpofakwy npoidviuw dmwe, oTn yewpyia, oe Bahdooa
NEPBANROVTA, O UYEIDVORIKA MEpIBaihovTa kal ato amin, O yakkde,
anotekel Spaonikd ouotanike ot oropanikd Siahipara kal oSovTonaoTes
KOTA TG oTopankig mAdkag, kadwg kal o8 Sigpopa dlha apuaxao.

O oxdpec vepoyUtn and yaikd kal Ta ouppataxia xadapiopol and yahkd,
yia kartoapahes ko Tyavia gropoiy va npodapfdvouy Trv Empdhuvan
oty kouiva,

Mo umEpTEPED 0 ¥ohkos EvavTi Akkwy avTinkpofiakiy Empaveii;

Ta npoidvra and yaikd ko kpdpara yaikoo Sarnpolyv Tig avnipikpoBnaxic
BTN TG Toug pakpoxpdvia. Akdun ki av outds ol empdveisg xapayBody,

n avTipkpofiokn Toug anoTeERETUaTIKOTITA cuveEXiCE! va upicTaTal - Hev
pBEipovTal Amwg o1 EMOTPWOELS f dhhouw TOToU KOTEPYQOUEVES EMUPAVEIES.

MNTEC TOU YaAKoU

Ta kpapara yahkoo, eival o poveg oTepefc Emgdveics mou £xouy KaraywpnBel
W mpoiovTa pe Benikég 1GoTnTES yia T Snudoia uyela and v Ynnpeoia
Npootaciag Nepifaihovrog g Apspieng (EPA).

Mg cupPdiiel o xahkde oty mpoknpn g ebamwong Aopwisun;

Ta naBoydwa pxkpd fia mapapévouy Juvtava kol Aoipwdn O ENpAaveLEg

yia MOANES WPES, NUEPES, axdun kol pAveg aynpatifovrag pia Sefapevd
AopwEewy mou petadidovral péow tne aphic. Ta pikpdfa dev pnopolv dwe
va EmBoouy ENav oF EMPAvELES and yaikd, O yahkdg pnopel, ouvenwe,
va ondel Ty ahuoia ng perdadoong hopwEewy kal va Spa oupnknpuponkd
otov TakTike kaBapiops yio T Behtiwon g uyevede.

MNod akhod pnopel va xpraiponolgital o aviipikpofiakds yahko

O avnipikpofiokds yokkde mopel va xpnolpomoEinal ot EMgQAavEIES
CUYVIAC ETOPT)S OF wOOOoKoUEID, oyohEin, yopuvaompio, Snuooa ktipa
Kal oTa péoa palikie LETapopac.

Mévev o apyrg xakkds £xe aviipikpofakr Spaan;

DOy, addd kan Ta kpdpata yakkow, Exouv npayuatonomnBel Soxipés

OF iy yahks, Kpdpata unhnc TEPIEKTIKOTATAS Yakkol, opeixakkou,
pnpolvriou, kpdpata yakkoU - vikehiou ko yarkol - vikedlou - pesbapylpou.
Ta tekeutalo paMoTa, avapépovTal auyva kW KpapaTa vikehiou - apy0pou Adyw
TOU AQUMERDU AEUKOU YPLIPaTO; Toug, napdio nouw Sev nepieyouy kaBdiou
dapyupo, H Apepikavikn) Yrnpeoia Npooraciac Nepfaikovroc (EPA),

EXEN KQTARWPNOEl ENMionpo nivaxka avTiikpoPiakuy KpapaTuw Yakkol

HE CVOUOOTIKA MEPIEKTIKOTNTA ¥aAKoU v Tou 60%,

Voo peyahdtepn eival r MEPIEKTIKATHTA TOW KPAPaToS 0F Yakkd TO00 TayiTepa
ebakelpovral Ta pikpofia. Katd tny emthoyn Evds Kpdparog xaikol yia kdmowo
npoiow, Eival onpavTikd va cuvunodoyilel Koveis TIC anamroeg yio pnyovikeg
SaTATES, TV mapaywyikh Siadikacia ko, guoka, To emBupnTd ypupa,

Ta kpdpora yakkod, Mpos@é pouy Lia MoKk EAKUOTIKUW ¥ pwplamuy

and 1o Kitpvo Tow opeixaikou, pExp To okolpo kagé Tou pmpoivriou.

ME nmonov Tpdno eEahelpel o yahkog Ta naboyova;
O yahkog, amotedei pia and Tig fasikés Bpermikég ouoieg yia Tov avBpuwno,
anwe kal yia Ta Paktipa, akha o vpnidc Sdoeg Ta wvra yakkol pnopoiv
VO EMIEROUY Jia oEIpad and apynTikég CUMENEIEC OTa KOTTapa Taw BakTnplu.
O axpifric pnyonopds pe Tov onoio o xohkdc efoieiper Ta Baktipm napapéver
yvwaTog, WoTdoo undpyouy apketéc Bewpiec, oL onoleg pedeTolvTal
EvBEIRTING:
« Mpoxaiei Siappon kakiow A yhoutapvikol ofiuwg

péaw T ebwrepncpepBpavng Twy Baktnpinw
» AATapaooEL TRV WORWTIKD I3opponia
- finpioupyei Seopodg pe mpwreiveg nou Sev ypewalovral xakko
- Mpowakei ofebwtikd orpeg napayovrag unepoleibio vbpoydvou

O emigpavElEg Tou Xahko Kol Tew kpapdmwy Tou ahddlow ypupa

KaTd TV S1dpKED Tou ypdvou;

Mal. To xpapa tous alhalel SioT yivetal guakn ofeiSwan kol okoupaiver
To ndoog ypovog ararreital yio va oupfei pia ypwpatikn akhayr eEapTaral
and 1o kpapa kai Tig nepifalhoviikég ouvBrke. Ze ouvBrikeg éxBeong eviog
KTipiwy o1 onpavrikéc ahhayes yia va sppavioBody anamoly apketa xpdvia,

H puokr ofgibwaorn Tou yakkol kal Twv KpapdTwy Toug ennpeale

i, avTipikpoflakés Towg GTnTEG

Oy, Exel pahora anodegBei 0T 0 xoAKOC, 0 OPENOAKOG KOI O EMPAVEES TOUG
oo nepiocaTepo ofaduvovTal Kl CKoUpaivouy TO0 Mo anoTERECHaTIKES
yivovtan ato va efouSetepuvouy 1a pikpdfia,



“Antimicrobial” is the ability of a material to eliminate or inactivate
microbes, such as bacteria, fungi (including mould), and viruses,

Recent studies on the antimicrobial efficacy on various touch surfaces
have clearly indicated that copper and its alloys can eliminate many of the
strongest types of microbes, including, among others, the methicillin -
resistant Staphylococcus aureus (MRSA), the Clostridium difficile,

the influenza A (H1N1) virus and the Escherichia coli 0157:H7 bacterium.

Yes, On February 29, 2008, the USA Environmental Protection Agency (EPA)
officially registered 275 copper alloys with positive propertia for public
health. Seven more alloys have been registered thereafter, rais ing the total
number of registered alloys to 282,

By registering copper and some of its alloys, such as brass and bronze,
the USA Environmental Protection Agency (EPA) acknowledges

the antimicrobial properties of these solid materials. The products made
of any of these 282 registered alloys are officially registered in USA

as having positive properties for public health.

Yes, clinical trials are currently under way at hospitals aroun d the warld,
where the impact of copper touch surfaces on the amount of microbes

in the hospital environment is assessed. In the UK, Selly Oak H ospital,
Birmingham, part of Universital Hospitals Birmingham MNHS Trust, was
selected to be the test centre for this new approach to infectin prevention.
The first results from the trial were published in Journal of Hospital
Infection (in January 2010} and showed conclusively that coppeis
antimicrobial in a real ward situation and that copper-containing surfaces
had 90-100% less bacterial contamination than control surfacesmade of
conventional materials. Other trials are under way in Germany, Chile,
Japan and the U5A, where the USA Ministry of Defense has been financing
a three-centre trial.

Copper is already an active ingredient in many different types of antimicra
bial products such as in agriculture, in marine environments, i n healthcare
environments and in houses. Copper is an active ingredient in anti-plague
mouthwashes, toothpastes and various other medicines. Copper shk
strainers and scourers for pots and pans can help prevent cross -
contamination in the kitchen.

Products made of copper and copper alloys maintain their antimicrobial
properties for a very long time. Even in case these surfaces ge t scratched,
their antimicrobial efficacy is maintained intact - they do not worn out like
coatings or machined surfaces of other types. Copper alloys are the only
solid surfaces that have been registered as products with positive proper
ties for public health the USA Environmental Protection Agency (EFA).

Pathogens can remain alive and infectious on surfaces for hours, days,
even months, providing a reservoir of infections which can be transferred
by touch, However, pathogens cannot survive on copper surfaces,

As a result, copper can break the chain of infection transfer and act

a5 a supplement to regular cleaning in order to improve hygiene
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Antimicrobial copper can be used for frequently touched surfaces
in hospitals, schools, gyms, public buildings and public transport.

Mo, copper alloys do too, Tests have been carried out on pure copper,
high coppers, brasses, bronzes, copper-nickels and copper-nicke |-zincs.
The latter are sometimes referred to as "nickel-silvers” becaus e of their
shiny white colour, even though they contain no silver, The USA Environ-
mental Protection Agency (EPA) has registered an official table of antimi -
crobial copper alloys with a nominal copper content higher than 60%.
The higher the copper content of an alloy is, the faster microbes

are eliminated. When selecting a copper alloy for a certain product,

it is important that the requirements for the mechanical properties,

the manufacturing process and, of course, the desired colaur of the product
also be taken into consideration, Copper alloys offer a great wriety

of attractive colours, from brass yellow to bronze dark brown.

Copper is an essential nutrient for humans, as well as for bact eria, but in
high doses, copper ions can cause a series of negative events in bacterial
cells. The exact mechanism by which copper eliminates bacteria is still
unknown, however several theories exist and are being studied.

They include:

« Causes leakage of potassium or glutamic acid through
the outer membrane of bacteria

» Disturbs osmaotic balance

+ Binds to proteins that do not require copper

« Causes oxidative stress by generating hydrogen peroxide

¥es. Their colour change due to natural oxidation and becomes darker.
The amount of time required for a colour change to take place depends
on the alloy and the environmental conditions. Under conditions of
exposure inside buildings, quite a number of years are required for
major changes to become visible,

Mo. On the contrary, it has been proved that the more copper, brass
and their surfaces are oxidized and become darker, the more efficient
in eliminating microbes they become.
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