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similarly desirable to develop alternative disinfectants and anti-infective agents not reliant upon
halogenated aromatic components.
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simlarly desirable to develop alternative
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one or nore conpositions of the type described herein,
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the copper is present as dissolved netallo ion, in the
presence of and potentially conbined with aqueous
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The preferred substrate is terned n1crofibre
The present copper compositions can be formulated into topical formulations such as creams,

gels, and spray solutions which can be for application to the skin and mucosal surfaces,
impregnated dressings and irrigation solutions.



and/or ultramcro fibre (UMW) cloth available from
Johnson Diversity, Inc. As foreshadowed above, such
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In order that the mventlon may be lllustrated maore easily appreciated and readily carried into
effect by those skilled in the art, embodiments thereof will now be presented by way of non —
limiting example only and described with reference to the accompanying drawings, wherein ;



limting exanple only and described with reference to
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Figures 17 to 19 are plots representing time — kill curves of the three copper composiyions at low
dosage (1 ppm ) against a variety of difficult to treat and/or antibiotic- resistant bacteria,

Figure20 shows the anti — MRSA activity of hand gel residues, relevant to example 13, whgre a
gel type aqueous medium according to the invention ( X-gel ) is compared with a commercially
available product,

Figure 21 shows the disinfection of MRSA — contaminated UMF (ultra microfibre ) c[oths
relevant to example 14, by impregnation with the three formulated copper antibacterial
compositions, and

Figure 22 is a comparison of hand gel cytotoxicity to the A431 human skin cell line, with other
relevan products as explained in example 15.

EXAMPLE 1



dosage ( 1 ppm) against a variety of difficult to

treat and/or antibiotic- resistant bacteria, Figure20
wehemwstdie anti - MRSA activity of hand gel reBCUGBR006/004285

rel evant to exanple 13, where a gel type aqueous

medi um according to the invention ( X-gel ) is

conpared with a commercially avail abl e product, Figure

In#odbicfidh? Whreb hb@ppféf sl 6 ro%me;asnsl\é!%@éﬂ cuMapt @umd@,@ta%el ddwéso
ob ameg aéaco%l g to emb%r 7 %tﬁg t O% orsia lef oré’rg‘q tg{artggesgegq’@ac? ity agalnsy the

me
on"Wth ree
fol@mng E?éﬂ% 8RS MapisYin resisiast Sfaqwo@ic@*a ragreg® (MRSAY; Acinetobacter
cazodtpians- Sanmedi (ASCH); Galerceyttdt Xi(@intomnytio rédieanAAAE)hsHTRS of

CI5dHh umco%hc.l,/e 'Lb&)&mﬂé’)ﬂnmno%mer rel evan products as
explained in exanple EXAVPLE 1l ntroduction: Three

copper netallo-ion fornul ati ons coded CuAL42, CuPC33
TrarednogutkABoiO>f g tiigeilané dleraentad catipergn eacharfitfedihnee netlidkiot Gr@ulaion

stécﬁlebn@uo;ks fied 80 43 YWehQitkeshes diion waﬁ 'd?éinl%&’ wa@ai Badh diRR three

|
coate OVALBE RS PR AR et (R ap §pec A and thr
tegted eto@r@épﬁn%glémorbmffﬁﬁon% ATERY.; 0.Emperidcerrc g @ifion (ppm) of

edUNEEHE QRMEME doBiSet SQéx’H’sﬁ mic\dRahisiiP Mresritiic@hasd growkth UThe same

coq'#ogglt,oﬁé \Le¢ algoetgét? :;]@'3 F&%E{E%Ma}wﬂlheagﬁcrg g%ﬁﬁ%& ation

equi valent "e copper e three
metal l o-ion fornul ati on stock sol uti ons was 30, 43
Algiraagiohs:t AGCB, pAditobb@erdidicabdetims-baumanili MREA,| Bdthisdlin eresistant

stEMRcRbustBRuL; mBgep%W@rbu&éPJdr@éllr@t VRE Sl Qokeus @b, L{@dn@cﬂrﬁ/cm

wefr e substantially diluted wth deioni sed water and
ePHEN- t ested at fi naI post-dilution concentrations of
0.25, 0,5 and 1.0 part per nmillion (ppm of equivalent

M%ﬁeﬁ@ﬁ“cﬁhet@n@&mﬁoo@gé’dr r\'ﬁﬁrleﬁﬂ M@ar@rm $8&urh Were purchased from
Oéﬂ oqgg ng %Ap?&zlg agd 9%‘& wére g{o%n {Sn?&ra?e c%ft)ung on hl%éa"a%%r a%mgle

m agail n
cotang ransierrerbta ngiient b’N'b BREDGUEREDOHE Shakm@r S'Aé?‘ﬁ%?t(% &ct er
THeadixaRacCKbth Gulkired AbgaAthnic; phada8ls) Wit liHed icttiifyet @S depbsitntte cells,

thgh%w%l %}GQF&H%e&HAEtgﬁéﬁe{lg #ﬁhe%g %Qﬂr"f}&g%d lﬂ#éef tﬁﬁe@ QSlﬁéiévHo%ate

nmycin
byfisteg £9liag & Phirc (VEY) hHH’é'”a' Srsa%'owasrma%m P?%?ﬂd sy il cgihgpunt
adNGH toreicki tequivee risocpium dbratbe exderiment:Okich @ 10t)d Tifgi)cellsMRSA, then

ee: t&h@ﬁgseVREex\éﬁﬁlﬁecgJogwfo¥nﬁhld%ﬂseat firldl dHEBRRNPERRE, 0.5 and
8%ar and a single colony transferred to nutrient br ot h

8™ ncubated with shaking for six hours at 37C.

Samples from these cultures were taken at 15, 30, 60 and 120 minutes and the viable count
determined by the Miles and Misra technique. A control culture of PBS samples at 15 and 120
minutes was performed to ensure viability and stability of the inoculum.

The above examples were repeated at 1.0 ppm using stationary phase cells by taking cells from
24 hour agar plate cultures and suspending them directly into PBS afier an initial PBS wash and
an inoculum adjusted to 1.5x10° cells/ml.



The six hour broth cultures (logarithm c phase cells)

were then centrifuged to deposit the cells, the broth
wdizemastesl and the bacterial cells washed and PCT/GB2006/004285

centrifuged three tinmes using phosphate buffered

saline at pH 7.2 (PBS). The final suspension was made
ClostriopBSditipld sphre suspebbienscwdrd medrubyt swpkndist exdfiieoday helture of the

oG RbHH Jn%@odl 55&9#!1:%%& %aekbt@all?% BEEH Q&fﬂBl%&ﬂn@ RifesHR8 Misra count

wash}(’ne Fr?%med;on is gusfper}esgbp r?u qD %{mnge tée fg‘?' cf)p:%gra%on otJ v}{able spores and
thEtﬁH‘é‘ ﬁ‘tf\“%ib’laéiPFée p 5 0bsporegmbfordhrtests. 0 ppm Sanpl es from
t hese cultures were taken at 15, 30, 60 and 120

Sﬂb&ﬁk@ssof@ ntalﬂepn\éhrﬁ(mhf?a ﬁe@@ﬂ&deqr%lﬁ%/mé}%%tupysp@ggbhg %?o‘?hm in

control
P@ﬂﬂfgeﬁg’e f%"‘ thef M&*S%Uﬁ@?sroaﬁ%ﬁ Ot SIS ur o
viability and stability of the inoculum The above

AlﬁKr@E’E’épﬁ& f%ﬁ@tldﬂ? ﬂ/@@tt&%d%ﬁaﬂst ARERMCEBI G VREALhHS ﬂ&)f cultures
I's from 24 hour agar plate

Kk
mé‘{’} ?”??rg{ga%ﬁa %ﬂ%agh‘ggﬁcet hemdirectly into PBS after

an initial PBS vvas_h _and an inocul um adj usted to 1.5x1
RESItS: il terbdTboppbroBimuiathng Malinf42i (TableLA)S PO E3 SIS DS hraNSUWB50

Tgﬁé rg%ge% t}%}ftgr‘?eh‘ ﬁ@%ﬁs‘ [PQ dgs,e dsye%deq{’%sh%il\ I\tbar gon??ntrg&ﬁ of 1 ppm,

nism
ool e E RS SRS STOAE (T8 ST AIST o WSSt AGEEL ATcHGRE.
Cyprer? ardredCargavé b Svodagsifieiton ofC. U/fﬂc:(éeb@ésmmhﬁt CwB30 g2od a three

,Oggmg%tofgtd,fgy)egd‘mw abl e spores and the inocul um
inally adjusted to 5x1 05 spores/m for the tests,

Suspensi ons of Legi onella pneunophila were nade from
CiAL¢2 amioGuVéR0taavees tvenlo@BBYEtiamed iLeghnnelfa fRBBnemnith arideCuPiCabbare
a@mmﬁeggga%,gﬁgnadj ust the suspension to 5 x 106 cells

. Al three copper formnul ations were tested agai nst

I\/RSA, ACCB and VRE using 6 hour cultures in nutrient
Apphewn inaEablerfe theniahibiierygrifest 9hhe I3ecopmRe frmylationsyls| singilgy g both log
pieeppa stafiddeiishakiceis svhen (IihdIMRBA(AGHE #d ARE. CUPC33 ( Tabl e

2) and CuwWB50 (Table 3) reduced bacteri al nurrbers in a

dose- dependent fashion. At a concentration of 1
Ingfhg other cpsH@ENtt B raFiSHa YR 0q¢hineRASHENd T fieRnh bagir '8%"31' giépots
wera lobdentet.ofs ofowivRS A ablAGCBIRSA 0 AVMRE andCYRE Afera fads CGafR@B8 to the
b&%yﬁnd@l bRis| Gk BJ&WPHE 'r@?er@fbr&‘n Q?]Jegﬁ g' &t fh@oﬁr@@m or other

cHAPRI: 75 MEBUPE Do ZeTIAY e v, (L, & 4l 2k roionel

pienmeadila weotnah fesied di rotrieht beptipevéngrioisktinical cbfmltle}u@@a@mgav@tenal
g@k@und three | og inhibition.

Discussion: The results presented here show that all 3 copper formulations are highly
bacteriocidal to pathogenic bacteria at concentrations up to 1 ppm. However, this activity is
somewhat neutralized when the bacteria are grown in nutrient broth suggesting that proteins or
other components of the broth are reducing the efficacy of the copper formulations.



As shown in Table 4, the inhibitory effect of the 3
copper fornulations is simlar for both | og phase and
wereai7ienasy phase cells when usi ng MRSA, ACCB RQW/GH2EN6/004285
In the other experinents the bacteria were grown in
PBS and significant bacteriocidal effects were
Intsrpstinglyettie conger hvwationsiwere bithdy &tiveldaditst gra@itBbaniriia WREbagterizin
sthiRRSry BIRIS bldo¥sting 8 clitiexidsHelt @R tRUastadal &ilf REeP tHAR arefl DAY
oy NUtrient broth suggesting that the protein or other
conponents are inhibiting the activity of the copper
formulations. C. difficile and Legionella pneunophila
Weetaee shotvn thes MBEA igrown Ui thie @rdsertee of 011 @in g CuALAL a1l &gt were
1Gy"/fRcllfe@h'ﬂo‘w'e?p%s&r@toolb&pﬁ'o@bl'ﬂQt@aCt erial growh.
Di scussion: The results presented here show that all 3
copper for mJI ations are highly bacteriocidal to
TibietAn Byell eurtra eitef ik 4icorperseiBtifteraamotg sylpnateisulphysig tid)
(ammv(‘gﬁdstrgn s activity is somewhat neutralized when
CridEpRPaC L €T T S5l 9ITOWTagnth TUT T EghtmiPT O[T SBEgRstTNg
Cinal _pr of el nsxa® otf/her conponents -of t e birsodi® ar
0feduci nglt hedetf i cgcy ©f10f he [coppetd’ 2x10°
__ﬁg_r__nu_]_,af i nnc8)11|r9_f er ccf i 2‘\.)5110\/ tthe é)h%par for Mll‘%_t_|_gns

by 4x107 23107

a0 P

VVCITIIig‘IIIy abLIVC aUaIII L U quI llﬁ Uabl Clla G.IIU
bacteria in stationary phase suggesting a cytotoxic
(e Adirestpibactan (il etrdbact er | aI cells rather than nerely

gwwwnﬁ nffnq%miﬂo,/,\b b ' i_haio_"wRSA_ 1'" he
O_Q‘XZ%J:s,er':ce of §x"1%, PP f1mp"L4’ fop 40 —eays— D%
"%ro. Hedupom gxeoSure t 9 &F ppm UI1WHI_4 1 )
Thine-Ki 1] cuswv®es w|th AF42 [(copper sul phakefammpni um

sul phat e/ sul phuric acid) (a) MRSA (wild strain c

(q%lgssi‘;u%ungm#lmegggrl !;u%be!ngoﬂc’ ore sus ension 9 Ept erococcus
CHRRERHIT CITTT T Byt @it Wad fln ST [Tl bt € 12 forer Ki | |
CoMBIVES Wit h LAdBd(|[copper sul[phat e/ anmgni _UAk 10°

8e$1l oride/thyrer®9thl dri c4ath d) ic gs(x%gr, , urﬁzw‘ﬂ:fl cile s
c.om-ci-n X 1
e s Pt heodue llpom el n gt

]

mv\"\

Hl—strat-n-~{e) ot TOPNtrTa NCTC—Taore
Time-kill curves with CuPC33 (copper sul phate/ armoni um
() Fagplvatus (\phosptioresistartorid ptrain) VRSA wi [ d strain(e)
cpaspyipeel |la pHeVhophi | 93(}\mc_j[a_bj_é9_!ﬂ__gf_ 20 gpin
Cpn‘trﬁlnar f rrw~:|i x\‘Oiln n_of
0\251 P ; 1 ”ug)((‘ Obullo \Laklh.bﬂy LILI 2?.5
ogacteria: 1x 10° 5x10° 5 x 10° 2x10°
1.0 1x10° 1.5x 10" 2.5x10° 1x10°

{e) Legionella pneumophila NCTC

Concn (ppm) 15 min 30 min 60 min 120 min
Control 5x10° - - 5x 10°
0.25 2x10° 1x10° 6 x 10° 2.5x10°
0.5 1x10° 9.5 x10° 7.5x10° 2.5x10°
1.0 1x 10° 7.5x%x10° 7.5%10° 4x10°




15 mMn 30 mMmn 60 mn 120 mn

x 10" 2

x 10'

I nocul um CuAL42 MRSA 10 6

4 x 10b 3 x 10 ACCB 10 5 x 10
we 200/0576¢8 10 VRE 10

8 x 10b 7
5 x 10 3 x 103 1 x 10 7 XxPLO/GB2006/004285

I nocul um CuMB50 MRSA 10 5 x 10" 2 x 10' 5 x 10 2 x 10
ACCB 10 4 x 10" 1 x 10" 8 x 10a 1 x 10 VRE 10" 2 x 10
Taple 2. TinyesilipusyesythgrulBIQIeopper Gelphatefpm@amhes chiguidsihyrdrgchiorig adidy

3 x 10" 1 x 10" 8 x 10 ACCB 10b 3 x 10" 2 x 10" 6 x 10
(aMReA M WiRim) 10" 6 x 10 5 x 10 3 x 10 8 x 10"Tabl e 5.
Caafnf(epet _of 3 1@wpper | f orywinat i ons 80 hinpp on2daict erji a
Cofdhwn inlnutdi®nt broth: 15 pin 30 mn!601AXM°120 min
o-ﬁ..mnq Mhead819 1A o Ox1A k., 21Xr10b£ 10b X 1Ry
O.MI‘\LH‘L ) \.‘)I‘\3y16‘( L0 U 8’3(1 J— N\ 2.}(\.10u \9J .l.u8x p 6 X
17403 X IO 78 % 10 1 VRE s 18° 10733893 X

10 1 x 10° QUWBS0 MRSA 7 x 10" 2 x 100 1 x 10 X
b et (wild(stmgm) 1 x 10" 1X10' 8 x 10 VRE 5 x 1Q' 2 X
807?\"(#3!361) v 1n 5)(5;ng_nh Ul MREA B0ing A | o ?2017¢nu 1-ix 10
S DNANE A 5 ST ded NACAPNAN AR I - A (P
05 X IO RCCE G X IU &y XRotU [ I X hF I X 9&5!0?"“': 6 X
040" 272 X [0 o9d1¥ 107 /7 2180" 8x10° 2x10°
1.0 5x 10 1x 10 5x10° 9x10°
(c) Clostridium difficile spore suspension
Concen (ppm) 15 min 30 min 60 min 120 min
Control 4x10° - - 4x10°
0.25 1.5 x 10" 6x10° 6 x 107 4 x10°
0.5 12 x10° 3x10° 4.5x%x10° 3.5x10°
1.0 6.5x10° 1x10° 3.5x10° 3.5x10°
(d) Enterococcus (Vancomyecin resistant, wild strain)

Concn (ppm) 15 min 30 min 60 min 120 min
Control 107 - - 107
0.25 11x10° 8.5x 10° 12 x10° 12 x 10°
0.5 8.5x10° 6x10° 12 x10° 7.5x 10
1.0 2.5x10° 3.5x1¢° 7.5x10° 7 x10°
(e} Legionella pneumophila NCTC

Concn (ppm) 15 min 30 min 60 min 120 min
Control 5x 10° - - 5x 10°
0.25 8x 10° 4x10° 2x10° 2x10°
0.5 3x10° 3x10° 1x10° 7.5x10°
1.0 3x10° 2x10° 5x 10" 2.5 x10°

Table 3. Time-kill curves with CuPC33 {copper sulphate/ammonium phosphate/phosphoric acid)

(a) MRSA (wild strain)

Conen (ppm) 15 min 30 min 60 min 120 min
Control 1.5x10° - - 1.5 x 10°
0.25 7 x 10 2 x 10° 8x10° 1x10°
0.5 6 x 10" 2x10° 6x10° 8x10°
1.0 4.5x 10’ 2.5x 107 9x10° 3x10°
(b) Acinetobacter (wild strain)

Conen (ppm) 15 min 30 min 60 min 120 min
Control 1.5 x10° - - 1.5 x 10°
0.25 9x10° 3x10 1x 10 2x10°
0.5 5x 107 1x 10 §x10° 8x10°
1.0 2.5x 10 2x10 1x10° 5x10°
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Initial

i nvestigated for their bactericidal

i noculum = 10g CFU m EXAMPLE 2 I ntroduction:
The sanme three netallo-ion (copper) fornul ati ons coded
wQudlzA2767€uPC33 and CuWB50 obt ai ned accor di ng POT/GB2006/004285
enmbodinents 1 to 8 of table 1 herein

wer e

properties when

absorbed into an ultramcrofibre (UW) cloth and then

(cHS&iahf KR MSre ML dvel i nocula of viable bacteria
chiviehy A 10MinC 0T 11 )30 Min0NT & CHIHRT ENVI gt gl
Canospl t al | surkae (1 am nated Wworkfop suiface&)io®
_ﬁbhr eviati nh&“ok(‘[‘% ABk ﬁ’m‘ abact. i:"=l<104 1% 10°
atcoacet-ey Wanmani-2X000i ¢4 #PRI0 L 2ef0F i di | o
x 107 L. 1.5 X907 T il X 40"
(prTeb), MRSA —methicrt i n=tesrstant apnyrococCcus
aureus; PBS, phosphate buffered saline; ppm parts per
gi}ﬁnl?rqcpmus (vm:bmymntrqs fehewilsfsirinle ¢l ot h t9r1| Oal S and
min, = i cndr ac aa
Covts ??U:uo |u-.,, W—A@@“ Ig‘l-.dr =5 :C!.?f_‘mnl( SPP UU‘?QL;%E!JM. i ss
0.2 SCTU 111 IIC1 ?* Mdy w1 ﬁ*]oﬁlll LAl 1be|§1 atrtvo. 1I)!l.ﬁb
o5 am natep SuUl{ AEES | WeE.ex ionocyil atgdoW T 108k f8f  Of
1.phosphat B_buifiér ed| salfixie” (PBS) fodnt ai mi ng2210%x 10s
colony formng units (cfu) of MRSA or ACCB or 3 x 105
bt dhbunonifa Mdiré f spread with a sterile flat
(EAIET T OVEE m 100 CIBd @il €a] antsoaHid OWed teomhy. |After
ocrn\tmyi ng the a@mxael was contact plated to ensuselot he
0-2ﬁi abilit f5><t1hp | mr‘lﬁxliﬁn The a?mﬁﬁ“ WA 9 th2=>h10r‘l edaned
1 rMJQf anand +3rx1'pha dtaca ad i b 07 of
1 S D NS T """’1""1,‘0‘{“""“ RSN
VVELIICbb V\IIlI[ SUCTTTTE WatTl \L,UIILIUI) Ul VI UTI lIIl:
respective copper fornmulation at a final concentration

Taigle 4785eqs piA cPbrer famedationsd 1 RATeen Yasitancthags| bacteri. agai n t o

assess—the—+enpvalof the inoculumby—the e UWF
i O 30 mih 60 min”~ 7 (120" min
was—thenbagged T nanrnr=gripbag andteft~—at—rToom
TeNp&hah Ure€ TOor 16 Nours T@uAiaPul ate travel (0 tne
MReuNdt y or  $bdbic $toraag€ onlthelwidtd. [Aft@x1016 Hours
A¢G8e 10{?\/!2 as 518 ced |nffﬁ<1ﬁ)ﬂﬂ i Mogm_d__ ' 0 in a
V%‘r\ ochao /&1Qrt] | 3)11&\ -Er\r ’)1){‘\1 ac__n [l a WS m
UL UTTUAUTTCO \UCV S UV | I.lu, r J T IIUL p=) At L\)IU ] p
ViagigoR punts—were per Formegygyg theetuent—and 10 m
vMR§A elbient _cendibi T uged a103500r pnafof 10 m ayicds and
AgGHe U)éDO‘it doquj ur ed oi'8 bl aod @g@i he hmﬁﬁnr ound
VRS untt of [t h rds—antPhe gountk!%f pBS H st ed
o apy, environrental—contggpggton—Theresutts—shown
VBREAR fohe average of [T hraepsepar at €x founs. 8 x10°
ACCB_ 10° 3x 10’ 2 x10° 6x10° 8x10°
VRE 107 6 x 10° 5x10° 3x10° 8 x 10°
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Results: As shown in Table 6, contact plating reveal ed
a heavy viable inoculumthat was very effectively

woensth7ky t he UMF, However, in the absence oPCtTayB2e06/004285

formul ati ons the bacteria renain viable on the UWF
cloths. Al three copper fornulations killed 100% of
Taple BFEecd pidcpiner farmylations i Hem) e Haeteriymmwadn autigntbreth.oduced a
fnGjUi'f ch ki I1'5 mfm‘f J!RS,—\,}()HI.,\,. € m.sfanf%u F TWVQE%Q! e
Acimetobpcter or the C—difficrte bacteria rromtlhe
Stomachelr _eluents of UVF- Cau&i@z nul at1 on | npr egnatled

MR$Ant hs ' erﬁmdehi oni  TH«<8" st idi eﬁslenve & o@ax‘tﬂg t he

AC‘:QBI ! l -\ nf |6|x+10 am S r ofr:iilxl'q:)o CI ot h1c’(1pn r\l oanSX10

VRE TP AT, T IxA0 TTx DT x 10’
Contamnated- stur-fates W th—ahd—wit hotit copper=based
anti - bacferial Tormul ati oneywaadi | st the UVF cl ot fis

| MR e shojwn 17Q1ﬂe h ghlawe’ffe:ti\ﬂedajt r =rmv4>n‘@: badteri a

AGSBom sur as’éééﬁﬂg_h&_badtl‘é&pa_l_e@%iﬁ_ow_abl e PR he

VRE At o fie X" o 122 %19° ved x40y o 1y 0 are
CT OUOTTTS LI WAl Al I"CTAS LU LILAYA® LIE™ 2N vVYICTTI1 CIIcC

pretreated Wt any of thecdpdsppper - based
MREY nul at | on$x 10'he ¢l eadu g eff 1 clacy” was unthahge
AGict erial s@rvPval [on 4418 cl ot hstuds conpl@x 8y
VRE eventet £ & 1ACCBl and®X30di 11 sifgv'ls and wh% % educed
|n?§(in<§&ul&w@9ﬁ)8@#&rﬁ1 MRSA. These results show that UV

cloths are highly efficacious for cleaning

cont am nat ed surfaces, but pretreatnment of the cloths
EXAMPLE@opper - based anti-bacterial formulations

according to exanples of the present invention greatly
Introdlicaen Thtl kathe/Rtee OfetdllblR GcopperTogRatians RaddatuiAB D) CuPtES and

Cﬁ\)\l@éohc%tam\é@ %&IardBQEé g%tfb% n%;trsi 1 'TE'? P %blg eln ‘ﬁgrjeﬂw rehlﬂ\ﬁagﬁgta@h Yor

m nat ed surf

o P eC PRS0 e YA D e g ieed
rdo@et bigh dadvell Doquial aft vightes bacterie hERISS, FAGEB emv e rdiffi nfeom @l common
oA RIS sutace BrffdiddiolkidpREGde)0f PBS. EXAMPLE 3

I ntroduction: The presence in hospl tals of antibiotic

resi stant bacteria such as nethicillinresistant
ABpreyidtiphsic 66Ris Asitatehaster| RSAYetieusdayaando fy 8¥fn -Glaskidigm agiifficie
sE&E@ ARG GlethicRUesiRAt 8&pMfocdotdsdufdusti RBE, gihdshiats bufeletadline;

p%m rparysLFerlgo U|t n%c?ofgr%s O{-hoy I'S an 1ncr eaSI ngl y
pro ese organi sms can al so col oni ze
nurse's unlforrrs and this represents a nethod by which
MateflalbaRd Bethads: aNe MRSBPACEE] aar © diffdsdoasportarissnsansed inrbeostudy
en |, environnment. Therefore, the present

W'g%g‘m%?]e&\rf\%s undertaken to determ ne whether the
copper-based netal!o-ion fornulation called CuMB50 (as
Toke fammettd hearfaskes vead ine@utiyedsitmiDOhgr i potnbatl ebuifered \saline (PBS)

containing 2 x 10° colony forming units (cfu) of MRSA or ACCB or 3 x 10° spores/ml of C diff

, but

spread with a sterile flat spreader over a 100 cm? area and allowed fo dry. After drying the area
was contact plated to ensure the viabllity of the inoculum.

The area was then cleaned with a UMF moistened to the recommended limit of wetness with
sterile water (control) or with the respective copper formulation at a final concentration of 75

ppm.
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agai nst MRSA, Aci netobacter sp,, E. coli and

Clostridiumdifficile in vitro has activity in a nodel
woasitioag7system with and without Ariel (tn) bi eCogiBeele/004285

detergent. Abbreviations: Cdiff, Costridium

difficile; MRSA, nethicillin-resistant Staphyl ococcus

aureus; ppm parts per mllion; Material and Mt hods:

T%@@ea'\@@ﬁeﬂ%ta@t Lﬁ’étécf aghift ROJsE3 the FBRM StRe MS@Rim Y the\BF. The

Ul%& }“’Sy ed] l Fgm,u Wg%ag @n# Egm Wmer%?&r}e%t?ouTQo simulate
trapgld;iha @umﬁrcﬁé?cyp storgpge) the wastl. Alfet Wrhgem thalyNMwen plaged Intouio0
mt HBS srbgdistent Stehacha pgeaardfiar ok fatsinanutdset egorred. t o
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m of water with Ariel detergent added at the
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c! Qlﬁ/lc‘/;% %gs §rd E{ggﬁc«?f% f?ﬂrq_ grkl"\ii?] Méwsﬁ‘)er Were no recoverable

anaero Ica spore onles
AGRARREERS %ﬁhedépé’fﬁ%lﬁtbéd“iﬂaaf'io@sthe §t°m9\%t§h F'HEP SpP otMEGH f?m"ﬁf"m
inPeegBdédtttted to the rinse cycle. Swatches of nursing

uni form mat eri al (1OOCnQ) wer e cont am nated with MRSA

or dif res and a
DRI P PP GERES Ehe rolart AT e AR doy g deen
claaineied sbdaget witht aidniithgut 20ppet-bagéd wartb@pteraah fhriplafiophielyhilst the
URERRASE 8@ shbwrito Bk hGh affdcig ablemdReIRIctefi® frond Surficds, &k badélia

ren%nrp V%El)e/ rofl) em Rglts oF aﬁaa% % f{ogrss \/\MFIL f?ig %g/ﬁ cllo%\élaF %ﬁeraég H/[tl?any

oma%?) PeppPhEad fwwlhﬂoz@ thel C'eawnsfﬁﬁ%w V&%rﬂ‘%haﬂﬁqugb% berigipiRuyval
of Y\ BeRBnst dohpletep heoateidsh ABgaIand C difftsh@esSind was heelucefi 0y 4 Bogs
witd rﬂAR‘Sﬂ S'Tﬁwfahgulé gﬂowsﬁathﬁlL‘ ecI iR glje Rgh& @ﬁc%no‘d@ e ¥WBshing

m xe al cli um

CHETITAP] 6260y ek PEBETERR 1 % omoNlt CcaIFeoBRIet i
fofrouldtiond Jccandisy tohxamger @ dltk werea ibletod gegty replicat ewvieah df these

pét%'érh@ﬁa%@né’&ﬁﬁ@él&m whth 3dEbd & ifthénsé M%@ﬁ)in spitals and homes,
anaerobically (C diff spores) when t
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col oni es were counted on duplicate pl ates.

Resul ts:

As

shown in Table 7, post-wash recovery of MRSA and C.
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rili 2zl othihg. -Table 7. Vl\gshkng_

CyyporenC Q) Al ell det &X8ht with or without 3X10
orenwronmer%al P Wth CuWB50 added to

QJ I nse cCcy Cfontamgg% gSEpIﬁyocI.I QfI UCtI on: Diabetic

uI cers repr esent a serious rredl cal condition that is
EXAMALESUl t to treat, particularly when infected with
anaer obi c or antibiotic resistant bacteria. Diabetic

ﬂ’g‘l‘f fio: crg]rﬁspr are ff %g?p%ﬂt Ly ang &%b e& %I%t adggtieﬁq[a I’\ea%.qnét@cillin-

ence in

t oes
reglbtam Staptylagpess aureus HHBHA) V) &%‘&?r@/cwf?sﬁ aFhEN@yPeagEly a1d spores of
Clokeuidhobitiensi tig a@r\@andifieus to ddetrdyi i iah increagirei stioust problem. These

ori!\n%gigyéag GRE Ccldﬁn@% E@rg’g’s &W) ang Rs€ %%Qrﬂ@% RAEhMObNRRich the

coaceti cus pneunoni ae,
basier? e OF ek UG I“?"sg‘ta‘ls’l@('iij BWT%?B?I%@"‘%%IE%M ol yti ca,

Fi negol di a magna, Peptostreptococcus anaerobius [1-3].
Végeq | 413 q:fresElII ExBhHS &Rk ﬁﬁ%@netov@&erﬁﬁ@e deieiHRe copper-based
fepih (OPBSERASE erh: e
latlon called CuWB a( efined herem? already shown herein to be active

metallo-ion formu
against MRSA, Acinetobacter sp., E. coli and Clostridium difficile in vitro has activity in a model

nfbTE e
MREA OSSP
AC@BI' ectl1y

Co

washing system with and without Ariel ™ biological detergent.

Abbreviations: C diff, Clostridium difficile; MRSA, methicillin-resistant Staphylococcus aureus;

ppm, parts per million;
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formul ati ons as defined herein called CuAL42, CuPC33
and CuWB50 that have been shown to be active agai nst
WORBA/05A08 net obacter sp. E. coli and Cd ostri di BAT/GB2006/004285
difficile would al so have activity against the
di abetic ulcer-related organisns |isted above.
Maferiab pncieshegse Theed Rigcnd Crifid snoreganiasises useddh thestidyoves alicigal
isoMREsETHR! Stamh=eRdr® usmtiRlIgG: wat RerciesEomPevkbRa SUKRI NS and
the abbreviated nanme used in Table 1 are as foll ows:
rret hicillin-resistant Staphyl ococcus aureus é'I\/RSA A
I.cal Wasiingt praigee! wsingiie!; deteraeniyith piswitheuintia sambagimasi of reaper
(P @enusydn rédéreddsiochdran pmatuiBad.ayHtdhe roé timsig , uniform material

Bac 1@60942)‘jﬁt§e feoa@hihdt WifR ERYbd Sidr s E & &W&Il@\”&ﬁ@sdry at room
asag char ol

SRR e Rl ERTo GRALPL BB B PP AHAERb Oy 2 M of
Mac Faip veith dhrie) dstergent stldadcbine Menpfastiress casowasndat dencerfirapaaiith
of bhaeut Q@Cg@ﬁi STRWBBO. kzuéhf%@ﬁiwwm@eée@ lrsal;.}cnuatmg/st&rva@m

og dé) min taé 2%? % Q‘?oopnat%ﬁwg rat@re to Sl%@ Q 3 IgvP }i?qgr ra ure wa a cycle

t o d@/ YR MERkthesfuenaes @I*P%W'tb‘n? mlr?éc%@mﬂqbl Partg@ss Solution {0
Papedutrelizé @sy CONBSU ¢Hri) Gvar aNduBaliRedC MME (0. 1 ﬁht)IV\QQShdafspread onto

QJABIg'gd agW@ssaanQUb%é\%éggléh?gtl 39”8 ﬁtaﬁ"g\éﬁ@Ar} 8 a aﬁroblca"& I(C diff

el enment
sur FReESS) \ﬂmﬂtewelowsaf(eé%cqvﬁeclmaw@aﬁalléiie@bu cally in a Don
Wi tl ey Anaerobic Wirkstation at 370G for 24 hours

2,( a”@%gﬂ%‘ otpﬁp&nﬁxr?lmlB r d@etd t?% P]éencyale rSwaQ,rhegélf J&%\h‘é%m form

(aero acteri a ones were neasure

usi Rgtee NG emffrm"g?éeﬂgmtawsé\@e Srdﬂffe?oreTﬁ%d ploweq fodry at
s howamitempEeetblrefo3 boues. Gachtsesitiswaredded tn a ghlaptici bag bantaining 20 mi

Res’l?h1 \X/a'%er a‘ﬁ@ w§§‘ e prloeesg_&lhh 8 cReudbh SthighthesSiol & ARt 250 rpm at
al | | ati ?ns wer con%EDst ent

act f‘\?@ ‘E’?O §imulde g:low tamperature wa yfl%éﬁtﬁg%thgyvggr dnly wash
coneysiet ﬂhawa@nwasarb:da@d 10020y dfwaier eantainingl 208 opp ef CuWBifeand

sl i glgh M@Jsbamaaantnythw@&waa@nfor 5 mFEB Sinfulaw 4 Mnsefey@@ 2trionthe
bact lgent aas mlxe?l; th32 9\5 f cgll;;lﬁrﬂ rlchf QF@Q& Qoltktgrq?o r%eug%uﬁﬁw uV\ABé‘:O

cahdacet 1 cuss

cuPesy QVWaNe@tﬂI@H(P‘%f‘f @d %W%H‘eksﬁﬁ%%ﬁlb@é‘j e Riptfsyand
Sengkibaiée obemighiAk 42cah abQMRBA) dvRidsrobBallyr @gdilf isporéd) dvnEh the
asa%& &L %V o&rsed")%]rdﬁaéa‘%gﬁét% ve to all 3 copper

&t ONs owest concentration
test ed Di scussi on: is clear that concentrati ons of
Redults:Ascappein Thole nubcﬁtwazm%cahm/ce ME®B amyg GOHiff was reduced by 2-3

logs from the original inoculum levels when the nursing uniform material swatches were washed
with Ariel detergent alone. In contrast, there was a complete 6 log kill when the wash contained
Ariel with 200 ppm of CuwB50.

When the nursing uniform material swatches were washed in water alone, the post-wash
recovery of MRSA and C diff was only slightly reduced by less than 1 log in each case as shown
in Table 8. However, after a 5 minute rinse in water containing 200 ppm of CuWB50 all of the

remaining organisms were killed and no colonies were observed.
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el enental copper on the discs produced significant
zones of inhibition for all 8 organisns. These results

wanre7mengs st ent with studi es using tube dil uti BATIGBRO®/004285

where at least 75 ng of the copper formulations were
required to inhibit bacteria in the presence of
nutrient broth, and also studies with mcrofibre

Digdudtibs WIRNE ustd alfiodef waeRIRPS Eterf Wé\/@tdﬂbé/ofmhrls‘ng dnlform material
coﬁé%ﬁ% @it gve;h’gflalm Sl‘és%fa%p S&))fi?/}olcjo cUS ?ﬁeus ?AS CO;E eczos Th lum (gﬁ’/cﬂe

anaer o
SPPIRS i %\fﬁé‘t peess e @HWFO&P&E\‘@EI% Efé\@’é'i“tﬂl with f@ellbé’QPéP%' deﬁergfmowth
anggitioout CryYRS0 of addinp pevWBasto mavealdsd by wi de zones of
THeNESuIR shbPthad hilk RS foedfies Sadidd §ltc§ntar;r m&?bﬁﬁ fogs @HR/B50 is 100%

L
<P SR BB Bt vish st ke i iy
AqgiieregftcoppErkased gglatiasion ipfyouiadionst i atcordarsrh edth tsoprpsenhingention to
hc@HaRang AdhheAbUNARY BnaQ BE aPEcondMiCan erfdci@ wa R ednlidd Rehirgopper
formul ati ons may be useful in the treatnent of
di abetic ulcers by virtue of their ability to kil

T*‘B'ﬁétv\é“?“'%ﬁ Ft’?f%ﬁ°' uing Af'@§f.‘f®'ﬁ§1" BF@’P’&'P“% W%l nt enance and

b1 cau UI UI J.UCLI C UI CT1 G.IIU an ClUI I

or@liaf at e t hemSkimcheal | ngcﬁx?%E@éé"e'ram é*99°";%(§§|§§"8f*

nhi hition obtained withl three conner taI?o L on

— =y ¢

prel ati ons| and ogiyght mi cr o-gy,g@ni sns| associ ateed Wit h

liabetic ulcers. 1 Abbreviations are shown in

Matigedork s and Metiagls. EXAMPLE & dont rodlction: There is

lLittle current evidence that the recommended

time/tenperature relationships for |aundry as given in
HSG(95) 18 are efficacious for organisns that are of a
particul ar concern in nosocom al infection.
Furthernore, there is little scientific support for
these | aundry conditions. Consequently, the present
exanpl e was undertaken to define the conditions that

| ead to reduction of contam nated |inens under cold
wash conditions. A cold wash cycle was considered the
nost demandi ng test of the anti-m crobial copper
formulations. In addition, it seens |likely that

i ncreasingly high energy costs will lead to the use of
| ower wash tenperatures both in industrial and hone
washing - particularly if a sufficiently easy-to-use
and econom cal anti-mcrobial product that is also
"kind" to fabrics can be devel oped. This study

descri bes a study of decontam nation of |aundry using
fabric that has been contam nated with marker

m cro-organi sns. The test materials are a netallo-ion
(copper) formulation called CuvB50 and two

comerci ally avail abl e washi ng detergents (designated
A
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and P) in an El ectrol ux washi ng machi ne using a | ow
tenperature (18C) wash. Abbreviations: ACCB,

waehiT@stIact er sp.; BSA, bovi ne serum al bum n; PCTAGB2006/004285

Colony formng units; MRSA, nethicillin-resistant
St aphyl ococcus aur eus PBS phosphat e- buf f ered sal i ne;
erials and Commerci ally avai |l abl e swat ches

Ta{’i’]‘e Bt\Q}aﬁP Ega‘?mtﬂ?i’é}?ﬂﬂl %Wsaﬁ%f‘\dfc O GANSSSYIR f abric were

upptiTed by Carrington Career & Wir k—wear Ll d
Pegaemposi t i| omitiafincbiten st EEEPIE "G 70)‘ g% ‘:'l‘osew'fh

3% cotton blend with a fabric welght PR

omreRr i al  washi g 1ochi pe, uzp@)rmded vvi t h the new

y—svstem-—was—purchased from-El ect rol-ux
SYS . HA—E-e6H-01-UX=

2

T oTT

leatiffEhoses i S contrOIIx135ystem proaoxes thejresearcher wth
£1 A

e We) rn_!(

+ ant ral i ahA + Anan at 1k

hi | ar
IUIIILy 6 Ot TO1 e ul\JTCllpuluLunu

|

of each wash cycle. The Caris system al so provides
EpAMmIfFrdoni ¢ dat a out put recording the specifications of
each wash cycle. The Stomacher(r) 400 Circul ator was

purchased from Seward Ltd (UK). The washi ng detergents
inRogeom ighels GRS FRRERsENt 14 SsoUs. Mglicall coagiisy i ik Sifficull to treat,
p@iruiatyevhee mtatied Miiu anaaropiBSAgntivietls resistaotizestedh. Diabetic foot ulcers are
frejuam@aﬂbm{glaﬁﬁlcarﬁéad tohrRguRRe: R84 GRl arkieg8gYss and agar

pl ates were purchased from Oxoid Ltd (UK). PBS and BSA
wer e purchased from Si gnma. The swat ches were each
Infegtion atrriabaticadbersicommenty dcage withane ofmee §f tiediglolying pgriismso f
MethiciMh-E2aiktahtS ObtadHBcAREusTRIAM LS | |MkS1A )| ePk&iliahdnas  aeruginosa, A

%C Q&D og&ﬁrfa%}ils l’(%b(s%@ e%vormél Ul fc,rtegg&e%t af%gll Porqgéfgmonas

Ine
aiaswrawﬁar@vem@@ﬂgnawf@%moe%@ Ineqebigll-dld at room
tenperature prior to use in the washing studies, The

. T V\@ﬁch?% geﬁt %&@%&W&Q tB (aetgﬁr! (ﬁeﬁethle} ﬁx%é éogpé;'bg dametallo -ion

I nal
fqrﬁ‘%ﬁt'ensa?SﬁsfF‘ﬁﬁhefﬁ!ﬁgﬂ ef E%HF PUE53% ?'tdrcég‘”%?P "%Paéfﬁ bﬁ?”t %O‘ﬁ" fo
bs et agathstWiBEA t Aametobdctel Sp.mEnesti @sd Clisirdiva sffficiig would also have
a&ﬁ@v\g&rﬂs@fﬂg dMEHE uBS SER&EH MM hbisRAkBoRact erial strains:
ter alone; 2. Water + Detergent A, 3. Water +

Detergent P; 4, Water + CuWB50; 5. Water + Detergent A
Mate@dm@DMefBQdWh%@fganiswétUeﬁrdg'@ﬂﬂ? SWDGWW@JV\BB@JSUW@- The names of
t&%@i?@bﬁffh@%bl@ftlé&@%@ UYERISIn T@Qe BIP&Re R croldws: Methiillin-resistant

e t
S\%g}g}lzj)ﬁ%cgtgs adzﬂei%égl\élg%{}hé Aakgoégetlgq bﬁ%danﬁi%ﬁBﬁ eﬁk%u 8m(3$£ a@)urg‘;/nosa
(R o). KigbisielfaeP g mese (< MRV Ik iq*ﬁf?ﬂ%es\ﬁé@’(ésr(viﬁ’ﬁ‘“%of‘?’/éfé’foéﬂnas
agdachabfranP ae@sh)c EnddoidfaUggda gindadnh ¢, Avpiobiespioadccipesriaebbius (P
,ed for colony-formng units (cfu). Washed

cont am nated swatches (n = 3), control uncontamn nated

(cl ean) swatches (n = 2; used
A MacFarland 0.5 ml standard suspension was made of each of these organisms in buffered

isotonic saline. A swab was dipped into the bacterial suspension and then plated onto blood
agar using a rotary plater in order to develop a lawn of bacteria on the agar plates.

Paper discs containing various concentrations of CuAL42, CuPC33 and CuWBS50 (calculated as
ug of elemental copper per disc) were placed onto the agar surface and the plates incubated
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to assess transfer of bacteria from contam nated

swat ches during washi ng), and contam nated, unwashed
weuwai7mieagst 0 gi ve an actual neasure of bacteri 8CT/GB2006/004285

contamination as cfu (as opposed to the original

i noculum thus controlling for loss of viability of
anahrebiestlyyia miom\ihilley Atpetohie Whrkgiatkg apeT°Caat R4 hues @ngdréiesicteria)
o afghe @'In@h‘@rhtyhdu& %r@lﬁtﬂa&e\%zgs with 20 m of PBS and

massaged in a Stomacher r 15 mnutes at room

t enper at ur e. DeC| mal dilutions of the resulting
Z@eorfitihien Wae tersuet ususPensionmtipanshdabeaiep it rasaisshown in
TAPRGH R teéB ke WRLMc4x. at ed onto duplicate agar plates

and the nunber of cfu was counted followi ng a 24 hr

i ncubation period at 37C. Results: In each of the
Resyits: ot $gWTabiTakle thand Eiguey 35 ang 16r el Sneapderf formuyfatiyns were
copsisiéntiphighhyoaetivarsysiad el Blomtorfasismstested dticércem@tdng Bk 100 pg of
e,ém&pgoywrl n cfu, (ii) post-wash contam nated swatches

= remal nj bacter| al cfu on the contam nated swatches
S 339“ M%[@Hﬁh Yas §5ep in) sepivity. Glesertpimprsisriaie the B diferentderpuigtions
e.§.rre@/cbrmelfcas-baamiami isa enormshsitva teeCurat2 srieCuPad3 htn CivBEtbat 50
ugdHnB KYRGMORYENS onf Bbhslile/h CRRSL 2V¥5]3. €l ean swat ches =

acterial cfu on uncontam nated swatches after washing

(i ndi cates bacterial transfer during washing). The
MR | fragilis and FPsheshaQytistwere sénsttivecto latl3 wepperformalstiina gt 10 ug, the
loRésOehERthtion BBEest decrease in the nunber of cfu on the

contam nated swatches - a 2 Log reduction with ACCB

and a 4 Log reduction with MRSA. The cfu of ACCB and
Diggsgion:nit fish eleavelaii areceptraienst of paisd compeh fopmidatigharaticae 10dmg of
el&rRental prﬁérecfnl e AREL brla@JcEc! @@ﬁif it RhesPChiditoR! forChius to%aﬁlgﬁs

I
Th%?ee%g\.ll@m% c%ns(?s‘?erqy\a s&%%qg é5 ugxg% {ug?ng‘?ug?n tg&gv\é?rg ﬁ% gasiglt‘i gg o the
CORRRS Fﬂrrﬁt@atlowe@mﬁ@@a it ighibitrharteria i thetpsasencr of nurient brotheand also

stivuies Hwiths yrdribied dothsGied 75aYigedt cappaneontprielyciilel Q@& iaSHNBe stored
(:I(Qﬁ’sct §{]ﬁ Qerggu,o gﬁohgnaglggig 3 Q@t c%gwm%mgtfo%n@ % fnf&t&g ‘ixléﬁrs Yﬁ{d%ﬁetic

SOMEe O ese ree I'a can .
pﬁIFﬂés P é%ﬁ‘ie%‘{?\!ﬁt“bﬁ\éeés efutOP g °f mere\Rh SPRPRIASCERIsd by pide zones of
inmilsion | id sheban did@kisis. THeres veney dolmatdifferencdsdn watvity wita ifferantt dopper
fo%autah(% aftEdeREIDEBANR BUURKS wareMREGST decrease in the

unber of Acinetobacter cfu on the contam nated
svvat ches - slightly greater than a 2 Log reduction
Thei redyitsl sitgeest at washem goaplsiagth uely condainingt dngrer anoge efdhe exemplified
cops Wﬁl&l&lens\%éyrbedﬁéf@rngﬁmﬁ Ttreé?meﬁ[ Bedisbkic @(feryb&}QBtuE Bf l‘hgﬁabnny to

kl|$ tcterlarlﬁat t'are Aesto?]ns%%gor t}%T%nt%%ﬁce%H e&@lread%f (g?befa c u?cers] and an abmty

nitl I nocu
tograslsrads) theiiningaling BREsss-i n the exanpl e with deter gent A
The
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transfer of bacteri al

around 2 Logs |ower than the |evel
woOher7osmd7am nat ed swat ches after washi ng. TheseCcT&EB2bdc804285

indicate that the 15 m nute wash cycle with cold water

and detergents can di sl odge sone Aci net obacter from

the contam nated swatches into the water and that sone

of the free bacteria can attach onto the cl ean

of

cfu to the cl ean swatches was

cfu remai ni ng on

swatchesrdurrimgTthe—washiageyeter—Hawever, the
§e51ﬁts were not very diffflerrent | ffom|t hose shown in
Eraalé% 10 wi tthywaglen al e |indi cat %tml’at t hese

-gjei &F gent JN@VE )i tt S_éﬁ@t'@ bact .r§m —4ctivity agai nst
Aci et ob& Per |~ e |Pesiut €8 N n| Tab|e[~1X show t hat a
ol g, watler] wash|wi th| bot|h [dét er peptls [prloduces a

BSubg antfi 4l |5(to |6|Lbg| dedrdase|ih the |nunber of NMRSA
if b on thezcankael nate( |[at chemy |skdgast i ng that both
?/S er gentgchaveg @ st oy et i -ga‘_@t‘c;elgigﬂ ef fect agai nst
‘WREA— The Hevel-s—oi—efHu—ef—NVRSA-HHa—thRe-{machi ne el uent
posts wash janditransferredita the cliean [swatches were
Ye 3& oW SUPROLT L n%tcp% vilew t,bf;\‘tr the detergents have
B 51T DY S N Hatt epicle e Bactd sk kWA, These

'gesﬁ"l t £ [ ai| cat e |t AN |5 sn<dejergenEs~have a strong
@anti-b&cterial efiffect jon |VIIRSA that [wds not seen with
g&c ke 8hagt er | (Trabl e| 141)|. |The| resultts iln Tabl e 13 show
4 hats asgol| @ | wates) Wwaish ot b | C abone is highly
Bf f ect Cvie| &t st e dsicifigs daa & i iaginati on over a
By ge—£Qneentratigniran Adi L8 is nore

Heng [EMe [t o CuMB ddand {i $ ¢o ly Killed at
g:on@ewgrati onsv%]; 100 |and éE t gu WB50
g£onceneriat pogsNpes 1 tag | dl&|still a

&oh$ jera:k%ega«‘ﬁi?-lm{@i é‘%%aﬁ ‘WI|EN a 3 to 5 Log
& efilict EqN [0 c|{ netopactier ¢ alfmpst al |l CuWB50
gon&ngriati ons, | Aci netjodact ¢ nablle to survive in
& he @nachi ne | el apsit | o [t gabe rned to the clean
swatches. |SURBRE was|HIGd | &f S Zadai nst VRSA

Produci NGR4T 05|96y Wil T tnfations from1
F o/ 100 ppm [As With |Aci net ot very few MRSA cfu
g/verg det|egt ed| i p |t hel maghil ne or {on cl ean
swalchey ak|dny|®oncentd| & & WBIdO. These

gesul I s |shavEtREE| hefih SHa¢Ee Pakns are highly
Sensiti e [T CUMBTON T AT elHei ng sonewhat
grorg sensitive tHan [MRSA. | Th t$ ingrabl e 14

sl egr|y shaw.that| 10Q {ppm of GoQDi ged with

it Ber dBIEIIenII|AIRS B Tedc mplet & kil ling of
2poph AcilheT obacier |AMd TVREA Bted able cfu in
any. of o
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the post wash sanples. The results in Table 11 show
that either detergent alone has littl ebacteriocidal
wehbwms7aos Aci net obacter (2 Log kill), whilst PO®GB2006/004285
results in Table 13 show that 100 ppm of
examef pBdCconpl etely kills Aci netobacter which explains
esul ts above. The results in Table 12 show t hat
bot h detergents al one were quite effective agai nst

IntrodEBéh:PITRECI 'lé"glttfé %urlr&ﬁ’ Ql({iénce aﬁ‘llgt tth@ Fe@éHr%Eﬁdédn tl;l;@nérﬁperature

1 showthat CuMB dO1s a qu fective agaln
relatio {05 'a4igdrvkes given i ES&RPER dingft Fa,fmstfgr afsgoiems that are of

particisarggasdrn annadcbrhinMefeetfoheEiirthefmdérB etheleti€ lite 8tisntiit tsbpport for these

laundn?‘éx}%qt(glngatdro l!:le%g)(l: lpreetF?th léﬁ%ﬁ%'g was ?Hﬁﬁ’@ﬂ%ﬁ%\ﬂfﬁ&? conditions
that leadh tet re@uciiBel Of mtmtmmomdeedolm*sh cetdgiogent A

conpletely kills both Aci net obacter and MRSA under

cold wash conditions. Furthernore, the results in
A coldrfss oysle stiaswCpividererb ther omt demansinociaae@Dthg anti-microbial copper

formulémﬂ\%e I é@dlﬂldhnﬁ SQM lllle@ that lh&@?%lﬁhlﬁp%é@ﬁc&gtgmll){ead to the use
Ve a er|

t
of lowgETTLiet P AT bith f mGh R GBR oRe i B B IO Y B sficienty
easy-tofusé SandAecmh"ﬂliaa@&mmlsIall pductethal tis \afsot tkiddhi & fabrics can be
deve,@ﬁgcent ration with only a 2 Log kill. These results
ow t hat CuWBdO at concentrations of d ppm and hi gher
conbined with detergent A fornms a potent

This siurﬂyl 18RFb& izaktu8PHr MRbHARIMRNED o@tlamm%sﬂgl@%d"@% has been
ature. Discussion: The effect of bi oci dal

°°“ta'E‘8%Té§rW'@oﬁﬁﬁaﬁﬁdW&Nmmson Reoieal St eAiwanp geigho-on (copper)
formulbiRBlealled CAWBsefamﬁemtcemmm*duamaiabedzv&m@odmwﬁs (designated A
LS&) L CoW 0 rci al
and ngﬁi%h%trglg% {'evrgg eré@gc\!/\%nse %gl'sn es@"é?f“&?r%g%é Cﬁ(‘ﬂ"@é rial
El ect r ol ux vvashl ng machi ne. Washing with cold water

Abbre@iaﬁaﬁs pA@@BC%gm@toga&erLsgg BEAU v‘in%nsér |ﬁngf A@Sﬁny forming

fu on the contam nated swat'c
urits; VBB Ao@eicHinciear Pl Slahioqences peus Bﬁqehmeﬁqeﬁ@ffered saline;
postwash eff| uent and on the sterile swatches. The two

wotor GRS S hodte ERAPEL S §5%0 04 USR5 TRES, G by o
fabric weem sEied (by Qartingjorr é‘@c&ar i8oVark vl LtdT dbK)e The)composition of the
swatcHddSs & 87, 3lyBakE 3%@& RBRnd With Q%qgl nefg%ft%gma

bacteri a re tecte in the nma ost -
effluent and on the steril e swatches, but t he nunbers

A corrmer&;acﬁa@hmg nﬁébﬁﬂ\é&?@‘i’acié@r\@thrtﬁéi 'ﬂ@\ﬁlftlér’ﬁ édﬁ&olc%mnpfwawa&hased
nodes i -bac al e

rom SRR e HEG CBHE CHIED SHBPE YOS el Fee DS KGO Rte-bity to

controll fine Gu¥\BiOpaabtarecofkedch ehsACEBe cTgpCiatie lsystarh dlddOpravides] Slectronic

data oﬂﬂm ?Jbgroﬁn%dﬂg%%ecifications of each wash cycle. The Stomacher® 400 Circulator

was purchased from Seward Ltd (UK).

The washing detergents A and P were purchased from a local supermarket. Bovine serum

albumin (BSA) was purchased from Sigma-Aldrich. All microbiological reagents and agar plates
were purchased from Oxoid Lid (UK). PBS and BSA were purchased from Sigma.
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cfu by 3-4 Logs at concentrations as low as 1 ppm

CuWBdQal one reduced MRSA cfu by 4-d Logs at 1-100 ppm
wonogstv78ases, the nunmber of bacteria recover edTiGB200604285

machi ne post - vvash ef fluent and on the sterile swatches

The syipishesyrse saeh eanfaminaterwittian esulue phyx AR° kasteriaiphelinia| igplates of
meth@hri Relstpt Sap¥PesaRbenNs (MRSANEr rﬁ@lhxileémérﬂ rAcY)@ﬁJba@t)éﬁéb QACCB) in a

votumg 3 2 68 DS <G APRS2E Pl YNSRI o2t gt Feroaggore prr

to usedm theMRSAIngBtudi@at am nat ed swat ches, in the machl ne

post -wash effluent and on the steri | e swat ches (Tabl e

14) . Since 100 ppm.of Cu\BdOwas not conpletely .
The swatthestweje atpadhed tabaliepldinRDg e inad Wf@j"f eirfckgoesrigold water wash in

order f8hR1i08 Hbl%a?i_ Ravedad s MRS bARAtE \fn}h 4 BahdRd adPtitk by 18 @inutes.
| ab re | S Cle
Six WG AN oo 255 R WA ool RS B AR n DUAAIpee 2. Water +

DeterQeWDApB ONHt@f s Detgedr & 4, WEIEB+\GasVB5e} At \Watel y Detsrgedtant CuWB50;

6. Waéeg I’-]'-SI %te@ ﬁttlgr g%g@.ﬂ\ ng?gt%n ) ué/\kpfg%o ng&@sf] a(?deéym a]pd a single

gelule@fi WB @&t A (6 mbher dej@gemtg%@ﬁ ar wgwse@lwnilass othepries stated. At the end
of eac‘ﬁ' vHsh N9t or ALRvash '?ndccﬁﬁte waldh @/aE QBﬂ?e'cfé@tan 108 fmi W\ BMRREed and

tergent A'was very effective at all concentrations
the b%fer‘mée‘i[%d-fm@o‘ rffr"a@qaw@{c WRSA and 5-100 ppm of
CuvB50 against ACCB. In all cases, no |live bacteria

S OEE et LT BT B A o
to asseag yasfertdidtctedd tomabeaminatedisngtches duningevashing).faod rggntaminated,
unwaé’MeE ngﬁhgg ‘iﬂ{)a ﬁaé(%b? e%sd#@ bi ll)‘a%ltéﬁaF &)ntb‘?n ﬁétfoﬁ%%'c’ﬁ? ak BPposed to

novI ng cerla cont am nat | on. hea |ono
the oggindl inaehumaghis qertigling & lexavpiswakiity of dhe Riganigay gyr@nihe drying

penod)'SlNB& plas&d %dl‘ﬁdu.%ﬂy W phhstic bHbd Athi 20 @ANgHl PBE and massaged in a
ACCB- cont am nat ed swat ches

t
Stom?ﬁ‘?ﬁrf?hg: lo%sﬁér%&é%@ ffluent and the sterile

swat ches. Since a 10 ppm concentrati on of Cu\\BdOwas

Decnmaa‘f El'lu?gr%t oftme %@ghl Ehé g{:tex‘?él s&%%lng ?ﬁm\,@éslﬁ&lgosé-wash machine

watermpla@dm@ dupicaie ggarlpéat@a andghe pupberraf gfu wamenieddelloying a 24

hrmc@ggt,g,hgem@h@ used in these experinents (around 108
u), the results suggest that addition of CuWB50 to

rrachl ne washes with normal anounts of commerci al
ResulétSihieagh deﬂwerfglmti@ Tanldscthéd edspits agrprésensant foy (i} contretcmgaminated

swatcﬁfsf ]tﬁgrfjtléqi begtgrgﬁ:tl fa rﬁc@ t 'eﬂscf%r Q?{Jo\%}é\p%s%péoﬁwamih%gg g\f\lé{t‘ches = remaining
bacteria sfil dngthé evrdaminsied gwslchesrﬁler \@ashitigh flnl)cnosfewwdﬁ@@lme@f = cfu of

free b%l:éﬁa kr?@th@fv;a%ﬁtw'ra‘(&léf ti@&ﬂ"&fqm ﬁ‘@ﬁrﬁ‘ﬁj V\B¥h é‘yfl@\éﬁ@le post-wash clean

etergent conbi nati on, ect .o

vt <P TGSl RSB A1 Sechi per e anster
durind WédhiRlg).and

The results in Table 10 show that cold water washing produced a modest decrease in the
number of cfu on the contaminated swatches - a 2 Log reduction with ACCB and a 4 Log
reduction with MRSA. The cfu of ACCB and MRSA in the machine eluent post-wash was similar
for both bacteria and the transfer of bacterial cfu to the clean swatches was around 2 Logs lower
than the level of cfu remaining on the contaminated swatches after washing. These resuits
indicate that the 15 minute wash cycle with cold water alone can dislodge some bacteria from
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MRSA from cont am nated swatches. NT = Not testedTabl e
11. The effect of cold water washing with detergents A
wonroPR/emw78 he renoval of Aci net obacterfrom cont aﬁmaﬁlomzss

sywat.ches. Table 12. The effect of cold water washing
the CRR}A%P{“%ﬁ %Wﬁg?ﬁsénfﬂ ts watepand fhat sasiRfdhessriraprigateria san attach onto
the cleprswatohaat@thgthawasrary. chalbl e 13 The effect of cold

wat er washing with the anti-bacterial copper

formul ati on CuMB50 on the renoval of Acinetobacter
The resnitoB) Tabird 1 VRISV thab moolsinvaten wasthewithseitiec Hetsrgentdrbduces a modest

decreéé%slwthé n's‘:’hSelI SeAdWRsReRr Sy cﬁ@fﬁ@ c%ﬁfanﬂfatcﬁﬁ%tﬁ@@m s?ug?tly greater

erinents = n

than ac% Fag ngugtfon @ltﬁlert@'g%ttﬁha b' lesgotbarh @ 9 Logrigdyction with detergent
P. Theleftief 4€0B3n (hA neaphinB)eluent ;tdseerma@aéngmfy gé\gétéwerbﬁ&a@fgaﬁ A than P,

b BHATR L5005 oA 80 HE-5505 i S 4. o

shown
transf@qiéqapmwtcéu Tatheeclesh. sWﬁtcé\eeMaecamLmﬂ T bbgt lomeethanadisd leng of cfu

VIRE | 0 n t
ot B39 UG GBI BRI e
minute; Wt RIS ER celdavaiereand dejeramitEcan ﬁ'ﬁ'pfigﬁj e dwine/miacter from the

contamm@a tsfatch6® Med BRNdtbiOsnd thahasmid bfatlhte hﬂé@'tﬁ?ﬁ%né %ah %ﬁgch onto the
ustri es nc

ess. . Pur e
cean SHEEs, AT S8 SrohaA PO TOMBIEN L° TS NETS Pl U Jiterent rom
those sbewn lry Tlablles1mglltbtvﬁtér aloneh osljsbtirgy that thes@aletdfgentdhr@ave little anti-

bacter&@@cﬂ@ﬁyg%rﬁ A9nét8{9 LgQmposi tion CuAL42 has been shown

ent” biocidal activity against 5
comon pat hogenl c bacterial strains. Consequently, an

The reBLIEARTbbIE 1@ &hH\R Rkt 8 @bidRASSE JraOR with B&h‘ﬂﬁfe?geﬂ%roduces a substantial
AL42 cal | ed Xgel

ontainin
510 65 fereedn gn?d“ﬁfﬁ)ﬁbafr"éﬁsﬁaﬂmﬁte? FontamiRied Sé'f&ﬁﬁ SuggaFng that
both dptecdentsohhave sesirong sintbasaerizo BffdiNaé&ht:tm VRS0 Thbndv)slsléf&ﬁﬂof MRSA in
7 rdi 0 re _wher
ne ol 8 e R BB U SIS b ypponn
the vigw deat the detdrpente hebe ar &tcpmgra‘cﬂl-tam@nala@ffhct Aithr dRBAt Tbess: results

lndlca@% boﬁ%eﬂﬁb&ﬁ@ﬁé\@a §F?Jn? aﬁ’(s’gact@r%\’éﬁb% Nﬁ@ h AU hot seen with

onx orm ng uni I n-resistant
AC’”etQ‘?a‘ffﬂN Bus aureus: PBS, phosphate buf f ered sal i ne;
Results: As shown in Fi gures 5to 7, in the case of

e A LB AR BB

reducit\bavierial contdroibétiovases Xgéde wasceoatvndenghl Bcimetokacter is more

sensitig% goeé&\)vﬁ% LhR cgﬁ\gﬂé ly kil kil ﬁ(t Q&;clcqa%tgﬁ oné(b 10%%&1&% ) A]t Cu WB50

stral ns of

concerifayprss of Plor ¥ ppvéiere ﬁéﬁ'f‘ acensjdsralyg, iamtsbac}@@! effjast ywth a3to5Log
reductioR @ JAindebaerad.. (A3 8Mdst all CuUWBS0 concentrations, Acinetobacter was unable

to survive in the machine eluent or to be transferred to the clean swatches. CuWB50 was also
effective against MRSA producing a 4 to 5 Log kill at concentrations from 1 to 100 ppm. As with
Acinetobacter, very few MRSA cfu were detected in the machine eluent or on clean swatches at
any concentration of CUWB50. These results show that both bacterial strains are highly sensitive
to CuWBS50 with Acinetobacter being somewhat more sensitive than MRSA.

The results in Table 14 clearly show that 100 ppm of CuWB50 combined with either detergent A

or P leads to complete killing of both Acinetobacter and MRSA with no detectable cfu in any of
the post wash samples. The results in Table 11 show that either detergent alone has little
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fold kill) the required 4 Log kill in 60 seconds.
Mat erials and Met hods: The standard EN 12054 (1997)
wonrairmswd7swas followed. Briefly, 9 m of the teetr/dBand/004285
gel was inoculated with 1 m of bacterial suspension
bactermoidainéfieeton Gaizetrbactei (@Umigskildr whilshihe resilterin Jablg 0l 3ashgwethat 100

ppm oﬁ]éﬁ\&ﬁgn Q{Fﬁgqu g QA@/%%@%C%Q? dh bR thSretMlsWbbes for 5

| was t en and spread onto an agar
pl ate and i ncubated overni ght when CFUs were count ed.

The rddufi€ WS T 12 4neE Bhierith idBRFgnisSalefe WeRajuitegetiv@nagainst MRSA
T
againdPUVIRSA ((6nogi killlaThatefwhothebmsetd #tzone Sglegea’(rmt agiditive effect of the
cererfE A g Sed bl higer ker s 10 K

Its o present studies clearly
showthat Xgel, an Al oe vera-based hand gel that

The r&ém& %h&% ?rﬂ#am@%%mzthogé ucwér@é dar@bwgrmatchwaso at 100 pm
combioR i A SRl e RFREAER SrEBRSL LR cp vaon
conditfdns. thr(Heli’f)worel nhé héslts ds pabte, 15 tshpw hafp detesgent tPoan‘d)tCéJWB50 at
t
corclffpofh f PEI ah ST, RN LGB et ron i
also abyripistplf Kibed By diefergant Pewit CHRMESEIRS 2 R wmrc\AometobaCter was less
sensit VHrt‘SltMst%ceAh‘alﬁ&'n 3lith él'll}FQ@'LO@Q(ﬂled'hBﬁﬁ%sgﬁé Show QhéﬂKDNWB5O at
I'n repeated, prolonged use to_cause S nes
conce@prgi@m 9§5 pRM @aﬁth,lg;»gf cor;@gepd yith Hateggeegﬁgpmp%/ ge[gg anti-bacterial
combiaidnged Bt Wirea Mevash&atpara&uguch ki nder to hands.
Furthernore, our prelimnary studies indicate that the

residue fromPurell (tm |eft behind when the al coho
Discusapne Thp @ffattedf a hiocigali dapperugspmotindy rGBSG fonvrish walkeq washing of

MRSAAC&nﬁ i cgfatci%'} cérﬂamfng{edastwaicﬁ@@'bf ﬁurg@é”uﬁrforﬁhfalbﬁé wif&ind without 2

oes not permt the surviyv acteri a

comrrwrmal wgmge@epqé p«@ptasgﬁsqq Wg_an@cﬁ{str@hﬁ@@tgoh(wshfngrmachme
WashMaStknoduil fAalenalonbasédiced B A DCEP)ecactinis MRSPPAE ACCB cfu on the

contaE AR RAACVBY A R G SPETo 0 BPRRI B S eReI ) e hachine post

wash leffluestcind toh e diérilbawatcisdsown (see Figures 17 to 19 )that
| ow concentrations of these copper conpositions
(CuAL42, CuPC33 and CuWB50) at one ppm achi eved
The twhreommercialsletergenis kped algteivere MG Sl5aHvepRPBIGVINg JirsA (56 Log

reduc:ﬂn@ﬁ’n ?rr]ra Q{?ﬁ Lgiﬁﬁzgl lg@llﬁ‘ aecof (Hiomeokirkliuct¥men i ¢fentrablat 1t)hitom the
contaminated swatches. In both cases, live bacteria were detected in the machine post-wash
effluent and on the sterile swatches, but the numbers of bacteria recovered were reduced in the
case of MRSA suggesting a modest anti-bacterial effect of the detergents on this bacterial strain.
As shown in Table 13, CuWB50 alone killed ACCB completely at 100 and 15 ppm and reduced
cfu by 3-4 Logs at concentrations as low as 1 ppm. CuWB50 alone reduced MRSA cfu by 4-5
Logs at 1-100 ppm. In both cases, the number of bacteria recovered in the machine post-wash
effluent and on the sterile swatches was substantially reduced indicating an anti-bacterial effect

of CuWBS50 alone in the cold water wash even at low concentrations.
CuWBS50 at 100 ppm combined with either detergent resulted in a 100% kill of both ACCB and

MRSA on contaminated swatches, in the machine post-wash effluent and on the sterile
swatches (Table 14). Since 100 ppm of CuWB50 was not completely effective alone against
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concentration (MBC) as determ ned by M C/ MBC tube
nmet hods using RPM - 1460 nedi um and al so at 150ppm (as
Wbasmlmse'nsused in an experinmental environnent aPCT/GB2006/004285

St ion M C/ MBC det erni nati ons
MRS’W Eﬁ ngbo, ghé ef@%ﬂﬁ&'ﬂﬁwd %Omeé'\?a?ﬂ"'tsbmﬁfaeéFrabAWOd%'ﬁ‘ﬂ%% (Table
12), theed iplolztigy msdoﬁt%eﬁa&tmurigyo H&kplé@ detdradmiaaiomentnitad v Sroducts

0, lppm i PM .- 1460
osenf, R0 R, AT BRE A BB 1 b0 v
sensitige tHgu\(VBP ZT% 13)@vd theagambingies of\er\yBE® evith @itleat detergent resulted
in con@\é@ém,g@gfmcéﬁoc and the MC taken as the first tube
to reveal no growh reading from lppnmupwards). The MBC
was determ ned by subculturing all tubes show ng no

In factgthewdombtnatidn 6foCLVEBB0 and Beteraaiiti A ga Ve rifedtive at afd ééHeeatrdlions of

r ur vi | oni es
e T ot RSN oMy G100t o R BB G dp af coses. no
live bagleria were neecugianign theanachine Hostarash efftrectaonton dtid derile swatches.

upwards). Tinme Kill curves Tine kill curves were
performed using RPM - 1460 nedi um (Si gma). MRSA was
In °°"f'é§%dhe§€ resyiip Rvgasst that coslowen washing oh neserp yaifarng yith detergents
alone Biunfiely taned eFoaNE N r‘éhﬂoﬁh@bﬁibédi@fal &n%n@éﬁoﬂ 'ﬁqe?ad)iltléﬁgﬁas little as
eac OSi

5-10 g ok E RO DY ARG THETE (oPer P vele” $281 47euhid in complte

disinfegtiambfiViB8At arel ACOB-ceatamiretgaesvwateres andisd staeldn@bost-wash effluent

ons nE iR B0 i SRBRIAE, SRR RSB BY aaoma s
5ml Orfé'tﬂjfoff%atééﬁé@ﬁtﬁ'm geckotolutionio 8i 15 l&rﬁ waﬁhrmercqmsldermg the high

levels 6P P&ttdriaP eﬂarﬁé}ﬁhﬁtlcﬂxr@w WeSswarAde dsed ih rﬁhe%é%x?@rmﬁ’ér@@(ﬁrm 108 cfu),
S were

t el jned 7C.
the refie RGBS ot pelofo0r BYRBED o BRI HEgES Wi aPEE ftpurts o
commerciabweshirgudterges coulddeipi sigriifichiitlyl t6 aédvice daetgrid] Ld:ahtb&iinatlon in all

hospttaﬁtlév.ﬁﬁrc]g/t !&Iﬂ%uﬁ 'aﬁmﬁlgl Eérjeg Qlegeart\og éesltje%ngu%glfl{eq}%t %513 g%%f’ that C.

onto ncu overni
d/fflcﬂe@ﬂomwldmcebe:@ftmtnaw dasdntaminatedyta C&u‘W&m Adetasgent combination.
expressed as colony formng units. Log of the col ony
unts vvere g‘rotted agai nst each time point to produce

Table 43 ,jgg; Aol e ;Pam‘fna?rgﬁ p AR e YA o Artaiebacien (BHCE) and

agai n eac %l nder and copper sul phate. A
Cur\'eCch zrmigart]eedfg qZW[st was1 con ngfe \Q&aéf-i[eést-on ?&g\yaﬁﬁw clean
cur ve (3Bl ory | o1 COMands grp §§f ey s oft
bihder—t-s—usedicol !qu!a y herel the
A c“on’;onents present—-nA—t-he—copper orrpcs: 4 o..o apat-t
CCP omthe coppet—econpgund
Expt 1 1.2x10 '6.0x10°%; 1.6x10% 3.0x10° 4.9x10° 8.0x10% 0
Expt 2 7.2x10° 1.2x10°; 7.4x10% 6.0x10* 1.5x10° 3.8x10° 2.8x10°
Expt 3 1.2x10 1.0x10% 4.2x10% 4.5x10" 0 NT; NT
Average 4.6x10’ 1.4x10° 6.6x10° 1.9x10°
MRSA
Expt 1 9.0x10" 1.4x10% 1.0x10% 9.2x10° 2.4x10° 6.0x10% 8.0x10°
Expt 2 2.6x10° 2.4x10% 3.6x10% 2.4x10° 8.2x10° 1.2x10% 1.0x10°
Expt 3 2.5x10° 1.9x10% 2.4x10* 1.6x10° 0 NT; NT
Average 2x10° 1.5x10° 3.5x10° 9x10°

NT = Not tested
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itself. Results Sunmary Results of M C/ MBC
determ nations for MRSA were 10/ 20ppm Results of
woR@MBG78let er m nati ons for ACCB were 20/ 40ppnPCTIiGB2006/004285
Kill curves Against MRSA: At 20ppm CuAL42 and CuWB50
i hour s a6 log kill at
Table gﬁ;ﬂgﬁ%ﬁ% %IJ \Qgteég:}slhlﬁaravigd o entsqu' é’ qnd tae %H a'f°6r
CuPC33 was 3 log and 6 | og respectively. At 150ppm
QJAL44 @dﬁf&nﬂé\é@doPaﬁmaﬂy&gtaﬁmgeécg\cﬁJu Eer ggst- ash clean
m nut eSswAAMBCI3 @f t erswhiZfesErunut eg rs ches cfu
COpper| sulphnate [had Some actTvit but—the—bagteria
Deterg@t@ver ed. Agal nsff ACCB. Al _40ppmjal i three

Expt COMPOYT T T10MX$0"aC i e¥Rd 2aghoF AFx I 1|1 Al gzl NAULS, Y 5313
Expt® 100 |Ki uuwwee@smaaMW%s*- A N AT TR

] £ £ o0
Expt & OTPOST LSO PYRTE @ 190k SR |1~ @ eleilqro0 Tt €5ty
ol ne-copper phate—hadtrtthe—iritia 5
Averdde: | tyc,lb*&a*?&t hel bacteﬂ’gorecovmed 28105t t dched!7X10
DeterbbBr ¢St to—4—show-the grcvvth c;rves f-or—eagh
ottbtfrat-en—feghstered-—tor 30,—60, 120 and 360
]

Expt L de BO41E 2 EiT51gﬁp§¥1oqgﬁxm Aut ed4HE hrd 1.2x10% 1.6x10°
|EXpta oo ubat i didX10 ExAnBA10G 3 AE0G ﬁ@%ﬂr?n nat i JBXEX'f | cdc§oun’ 4.6x10°
Expthon- al coRXE _hdn#®yel 2898t aBiohg coSdero’basdde.ox10% 5.0x10°
Averageoci des S9MaHd decont and.betof on by |applsies#ti on [of  1.4x10°

pur pose- made hand gels is essential for infection

Mbst hand els currently contain isopropyl
Table £ 1 h@@f{ect QI IEaR 3 ith Colrnes A P 4B Tamprg) URSA

proper mamm ?‘Ha cheel . Al cohol is neither frl endl y to

The nar& EQ‘ e ENVI T ONIETTt s absorbed
ta ate& st-wash co (? e post- h clean

the bl qg& Ld ?@e ﬁ@gtg&é!s@%_% ouy AR PRt orofi % Jsicy

ver-a—fhand—gets—three—+neludi-ng—onre—ot—threei-nor
Deterfinp il tres—(CuoWB56, —CuAL42—ant—CuiPE33)—eont-aiti-ng

e Tegig_pF 300 SHeh-asT3d rppmetfectiye C’j"‘"‘e‘ 5
EXPH e ||vc; éxtg;lt €4 i .i shggﬂ*g;ﬁip@ cou d1"é:gnt o naqu‘%f‘ e
XPLe ands 2 ectH A8y ¢ial 28 ¥0aratli on. % 86

Expt3or) of MM or [E coli 0G%lre applied t8 the Hands &P
Expt4;01 un{ ee®8X1%nd pal m f Orf8r i nprints t 8ken ifmedi & Bl y
Expt5af t er war d¢x1%ne |of t he %f®dr hand|gel s @as theén rubbed
Average, t he had¥® and subszgdeht inpiint $.2wfe t aken 2ak10’
tined|lintervals.| Unlike the Al oe|vera control, no MRSA
DetergentiPd| be retrieved fromeither the CuAL. 42 of
Expt 1ICUMB50- conk®f ni ng gel sojoroedi at elly ahsero? applli catima,

Expt2and at abkloxfof mes 8.0x10% 8.0x10% 4.0x102 1.0x10" 1.0x10% 1.2x10°
Expt 3 8.8x107 0;0;0 0 0: 0

Expt 4 2.0x10° 0;0;0 0 0;0

Expt 5 2.0x10° 0;0; 0 0 0;0
Average 1.3x10° 1.3x10* 3.2x10’ 2.2x10°
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afterwards. MRSA could be retrieved from

CuPC33-treated hands for 15 mnutes. Unlike the
woami7rste78 coli could not be retrieved at any PCTEB2006/004285

poi nt from hands treated with CuAL42 cont ai ni ng gel;

Tabl QQ?PJ&F ¢ oq iR Wadl 0
able et i &?ﬁ&? r;?g@wn g@ant i@np% :;CEL;WBM on
concl ude that CuAL42- cont al ni ng g rapl

cuwBbd ect| ¥eHidmiedidd] eRtt&RsYEARMMaRE IRNS T e 55‘? a'“%&%wash clean
(ppmand may.spitélﬂﬁ cfa rore @@fcﬁ&sﬂﬂ] | y andva%élil gir¢ )éwatches cfu
acceptjabtre aterpatTve toacohotFcontarni-ngget—s:

AccResultj[S are shown in Figures 5, o and 7. EXAVPCE 10
100 (Pabel y| of 484642 CUPC33gand CuVBdO stgrdies pn theg

15 (nGYf ot Oxi C1.ghf'ects on 1 vg hunman celts igr tissue 0
10 (NGO TUTe BagKgr ound,at T35S do objectTvesg, Orfrerexanpies
tex e M- tay e pstabtshed-that—these—co “rfkéﬁs—hawf—————
5 (n”% kc ai‘lz ;5{15’754- a PN nj‘l'4 “f’i- AL n vnao ¢}X‘,{r~l \/ Hoarli n
1 (n =C!1|) é Fl cI T al Cl:il T 7 C Y (LI oAy VA COT IiroT T ot
foltha-i-ntividual —compendits Th
mMReRUt—to nvest+gate—whet-her—the—ant+bacter-al—anrd—toxi¢€
f-aperit-es—CuBdo—CuRC33 —and—CuAL42 tovwards
100 ( §§ erliall: g ns_ext @ﬁ@: to mnqlq'zfmo(hunnn) 0
15(0F) | s Nt B8] s and MetBXHE The three O 0

10 (ncdpper|- con®dni nig ant i Fi0¥0bi al _slol ut3&A& - QuPC33,0
5§ (NE2AL4AY ant7xDVB50 - weB&xt ovi ded and.tae’h cont ai nedl
1(n3Q) 43 |g/ L2.ofic’copper i om.3xA’control sol wion df copper
*All resultspEnath e awsege bbgien dedoffeRgerimante (n0@be @Ndxpéimeats =Inf
distilled water. Two human ceI (. i nes were used for

' t t hel
e H e Y L Sl M ol

copper -cont al ni ng antl ons or CO

Cuwss ﬁpatson%n d‘n\é?erd' °H§st-%§ﬂ$§;ﬂ{a&%t‘e? bl %&& r Qgit-lw% sh clean
ppm GAIPI &t re A ST bl || CulitHestn
and—tHe—eeH-s €6t ttHher AOHH-S~

AGC _|Lt:‘| exantnati Tt OSTOf ch then
Deter! érﬁ‘ﬁf" alluar&l.‘éﬂ Med—10 qua Ut Ilalll very LIJE'_Q:: ] |& - 0.
Doterldrh Bt GXT O 1 YqIST NG asufporrodanmne { Sy cytiot oxt¢g ty
asSsay, UCVCI UpcTu Clllu vart+eaatea—at—thRe—attotan \w cipivavy
MRSAHSIiIUI e, Thepercent—of—Ttytotoxrcirtyof —CaRC33—)—;
Qréf(" A WB-O(T)—ang——copper—st-phate—{)—was
Deter £S5 e;j’-%"x' yg— .U\29)ccl S a?p24 andpﬂw 'ﬂoy e 0
?etergg_n? 5f and X.1¢' 0 I_calf°
Thedgsh i f"fﬂt%? aVeRgOp WAL AURIEASS ePEERr e in triplicate.
Results are shown in Figure 8
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The percent cytotixicity of CuPC33 () , CuAL42 (A,

CuwWB50 (T) and copper sul phate () was assessed using
wO2e/0se78s at 24 and 48 hour tine points and PAT/GBL@®/004285

contai ning 5% or 25%fetal calf serum (FCS). Al test

able I ertrI IJnI C varloﬁesu tS ToR S etergen
Tabl ’@éjﬁé‘éﬁe&hwﬁ ? j} ﬁé@d(ﬂé?{}ﬁ .ﬁgﬁﬁf}ﬁﬁ%ﬂﬂ'%t gent A

no obvi ous toxic effects o e copper-neta 0-10n

CuwBSNT al NEGHEantiHtd 0 A G Lz cop@hihbte@ TS MEching Woli!

(ppmpt  concewdttrat tAns Of dwatth&HAIM ON [eiwly élué@: fh iﬁgggﬂgi '?uan
5% or [25% FCS—Hpwever; —at—1060—ppmthe

ACCEBOppEr|-contai ni g anti bi ot1 ¢ SOl grions and COpper

50 (nSWphat e £ageed [oundi Nnggup of HI-29 Ccgf 'S T Nf MeEdi ogn

25 (n 1) N 5% Fhigo” Wh|'T€ "HI-2§ CelTs Tin medigm w T 5% FES

10(n§q9wel Clpg{m?SI gns or Cebl uefu n }luuiluﬂ II? i,lp v_r\nht 0
griamutiar Fasmr-and—i bb UI erracttytty) -7 mese
S(n 1fcut$ \/éfq)bﬁ?;i a1 roafe—48—heur Ocu!tur s—HI>-29
3I2“\‘N bqual'éx\jo wel n n@@?‘ﬁ’m wi-t h 159 or 0_7_'-_\(%\ ECQS (Qe_eo
MRSEONT H—opti+ecal—genst+ty—valuves—+Athetegendef—Figure
S—aha-i-hef-easi-hgrt-he—serdm-cohcentrationresults—in
100 (0= 2107 0 \ At
rot® on inst the cytotloxic & fect (is) of % he

25 (n&dhner|- rrﬁﬁxépm ngy antibhiBtic soldiions.% U937 ells O
10 (ngrldw Het t 19 nkdi um wi €h 25% FGS thar® in_meldi um Wi th
5(n5% FCS (sk&1@ontfol optieal densilties in the | egend of
2(nki2gur g 9)2.2x0ft showed simlar patjterns oof cytlotoxicoty
w th the copper-containing antibrotirc solutions and
copper sul phate as HT-29. The SRB assay results
E%Eﬂlrmthat there was no significant cytotoxicity to
either HT-29 cells (Figure 8) or W937 cells (Figure 9)
.any of the 3 copper-netallio-ion containi )
Introdg PR AT PR SOTTHAT IR TRy Cupies S dand Rapages. Purel™ (Gojo
Industdenine N BA);, iscarsalcghol-baskd Gapp el thittiicurRO0y pilyt Jbet @y nursing staff

% otoxicity b I .
m hosfABRIRE Tl Yk Saer e et Efarifonti Cobta P ogag spogg neren 1o
have mﬁ@mmcmumwmf agaist §remmanhpaiiatgienic dlaktetialrabrains THensequently, an
alcondIREE ShndP bAHREL ¥R Al &4 o cérﬂ?éiﬁtﬁé‘%%j pgﬁrdi' r@uALt’fZB called Xgel has

concentrati on cannot be di stingulsh 3{ ssaal
been foppulalat RAL comrare o Fureldn Bis ‘?*?E‘Pl?s EB‘b protesphysedtwasrpaged on EN

(Eurofidae Nm:lnb szo@oqoper) sukaabaﬂ@emﬁ)csm‘ré wthereadpk Yorb ®RBS uldeX tdist must
i n.medi um cont ai, ni ng 25%

pmdu‘tf-eo& ?P—? 5'Erf’r1e 3?%3?1% "éordﬁ tﬁ@lcé'eﬁ BRI B8R4 si ons The

3 copper-containing antibiotic solutions CuPC33,
Abbre%lof’ig ﬂ@@BQA%nggﬂgr §&p§§é ﬁéulgr%h%r@m Bl?miﬂorcfu Colony forming
Sl icantly otoxiC to erent
units; Mj mg{hlc@lgh@éﬁéphﬁtiaglﬁgocpg%lmagmus PBS, phosphate buffered saline,

Results: As shown in Figures 5 to 7, in the case of MRSA and ACCB respectively, both Purell™
and Xgel both achieved the required 4 Log kill in 60 seconds. However, in both cases Xgel was
considerably more effective than Purell, in that Xgel killed 100% of both strains of bacteria.

In the case of C. difficile spores, Purell was ineffective, whilst Xgel very nearly achieved (3000-
fold kill) the required 4 Log kill in 60 seconds.

Materials and Methods: The standard EN 12054 (1997) protocol was followed. Briefly, 9 mi of
the test hand gel was inoculated with 1 ml of bacterial suspension and mixed. One mi aliquots
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100 ppm At a concentration of 1000 ppmall 3
copper-containing antibiotic solutions were very
woyomusxa‘m (80-100% to both hunman ceII i nes ROTWGH20®/004285
% ect was only nodestly reduced her FCS | evels
were fhgn ﬁﬁﬁ@"ﬁéapéf‘dﬁp SEERIYS FHrhneisswih %mlﬁﬁ ngeq, golgiandor 5 min. An
aliquov®aytheexdken bAd Beresid 6rb bin bidrlatébidBb@atdddverigs when CFUs were
counteo“bSt antially reduced by increasing the serum
concentration and could be visualized by the SRB
assay. The results suggest that a very large

D|sché|8h°Qéﬁcﬁlzle§tﬂf\@§sy is O SEQVnBbrtdr 'lthés?fnthhty%(%be Eﬂ{:f Sactena or their

g§ npositions existsS as conce [, €
spores, GB &P DS SRR AIOBRAHOTRAIHYi BART(GRMIRE)PUERIY & aricghokbased
hand @b frat M&u&&wtlySmM&édfw hb&ith wdrkets indR hedpralgbi al ef fects
of the conpositions at concentration ranges of 1 to
100 ppm at which concentrations no cytotoxicity
The resoitg ot thehprasant ctldies| dlaady stJ\MIthiatb@gedme,éfoedleraEbé%bﬁ’LhEndbel that

contalxg%@bdrdn‘l td{JAQE- quéonéaerag}/\/}ﬁég e G{Iecgg §%§]&%HF %athogenic

nat e t bacteri |obur

bacterigon MivRAn Aicigtoppetansi ghe Co Pifisiasaes omﬁm Pkﬁﬁ'hs laribis respect, it is

importahy t8 Glotevitst Badifrielel Pﬁas&k@orﬁ@étgreéﬁtér%‘reéﬁ%\éﬁ&t&wé@l[ﬁdthan MRSA and
aces usin r.eta 00 ase

more BalERR TSRO (AP arsaEs (ot MEFAT 1 oct | ve)

m crobfi bre-based cloths. U tram crobfibrebased cl ot hs

Purell‘(MUM@ féolpo‘ri"l')%ée%ulj\a%rd Iseflsf Wn iff r %rake%g)ﬁlé}r%leﬁ %%E% Buse skin

aces ths
drynemr@rcraydswg anepnigash dgeléqemggaéqwgl-frwar@maws@ ap ﬁ\lqeh@ra base is much

kmderh@%ghdsab:ur@’r@fm&%n BE Wrelinfhd{? s&xhi@& hﬁhc"a%othﬁtstﬁé‘ﬁ'e%ue from PurellTM left
azar d contain mllions i

DenInG VAR e G4 e Bvanaieto LA L HRBOR N eh MBS R GRRSERPCte sp

for at lbest BappANFhit gélossidiesipbs Adt-patbitihe &drvival & Ghttera atSilince
these cloths work optimally when danpened with water,
we i nvestigated whether addition of CuWB50, CuAL42,

EXAMPLE 8CUPC33 to the water reduced or elinminated the
viability of those organi sns picked up by the cloths.
Mat eri al s and nmet hodsLam nat ed surfaces mere

Report anclimar- deill geves LIk oy MRSéaand cipeiobastar il Eg aingtecopper
°°mpeﬂﬂe%@f?%&q GrRL4% CHRRAS and CHBIRRatheircompo IPARIS; ang copper

sulphge A% spores, spread with a sterile flat spreader

Introd\%ggo

a 100 square cmarea and allowed to dry. The area
Ront act plated to ensure satisfactory
We have shown (see Figures 17 to 19 )that low concentrations of these copper compositions
(CuAL42, CuPC33 and CuwB50) at one ppm achieved a three to four log kill over a two hour
period,, We have performed a range of time kill experiments at the minimal bactericidal
concentration (MBC) as determined by MIC/MBC tube methods using RPMI-1460 medium and
also at 150ppm (as has been used in an experimental environmental cleaning situation).

MIC/MBC determinations

The MIC/MBC for each compound, relevant binder and copper sulphate was determined by
making final concentrations of each ranging from 100ppm down to 1ppm in RPMI-1460 medium
(Sigma) and then seeded with an inoculum of 2x10° bacteria per tube. All tubes were incubated
overnight at 37°C and the MIC taken as the first tube to reveal no growth reading from 1ppm
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deposition of live, viable pathogenic organisnms. The
area was then cleaned with ultram crofibre cloths
wOLMFJ0sMI8 st ened to the recomended [inmt of WeCHABR006/004285

ith t respective copper conposition at a final
Upwar nE Bfﬁp\%&W%‘ﬁg%?fwdﬁyrﬁuberﬁéf"wraé'auwﬁ&sshpwa neSRvgR to blood agar,
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tE : t hen _bagged in.a mni:gri a .
as the, It HgFttoa %‘fvo%é':n#@ﬁn%é’rna%]gﬁf 8%?9 p (F %d'rlgo{ﬁ"g tp% '%‘p‘?fglcg???""am“
upwardg)avel to the laundry. After 16 hours the UVF was

pl aced into 100m phosphate buffer and agitated in the

Ti 'gﬁlomacher (a device designed to rel ease viable
me BF §4R®Sns from fabrics and foodstuffs) for 3 minutes

, t 250 rpm Viable.b | al. counts were performed on
Time kﬁlhcgrvgﬁl\jvgﬁetpegﬁani U?Wga]g%ﬁgf%&?ed&@ﬁ?%@f‘@ged at 3500r pm

for 10 m nutes and the deposit cultured onto bl ood
MRSAayas .tested dia2faprowand atoddlppof of lemch oamu®sition binder and copper

a S . l ositi
sulphafitigueds PRS2 Wﬁ_rﬁ\gct?:\é%ﬁegstfegﬁaé ﬁgér{pﬁ ANl r1§5§9§)@%:§t??ceh gqmposition,

.. contam nati on. 2 esent e
binder gag gopret sYPkate fretigiresd Bdhhs Actpwth centi! &ariaggh sKesriEgnhconsisted
of RPMI 128D @nd thecedt brgahikatonyas ef fectively renoved by the
UMF. Conplete kill was achieved by all three copper
conpositions in the 16 hour tinme frame agai nst
Each réactioettatizacdreistanol Mmidif RAMI1460 spotaiamgahe required rcohagtration of
0 ' ) 3] rahl. .
compeib, 28 52K 3l 0 RIS P BERYS R et
incubatedAh3 e Aligueia mermtaken abpoints 8, €5, #0f 60,c120e 3§M\AdR60 minutes and

viable €b@itperiditied iBXAPRLR Wg@&%; tsbéﬂgﬂ@ll‘\iinqef‘é SBIUESP RS diluent and

conpositions present at 75 parts per ion, are
neuturgi2gh rPdad PR, HoRd BIAAFQIAREL GURTDGM eI s GRIOTiGs Were counted and
the cown of sundtore Eanbssleddscmbhlnycfoeaing ngitst &b o thedoicdy rcb%ni lllvyére plotted

: | NQ. asse ' e rass_the NHS. ilst .

soans| SR h R SR DS % BBl sonns
each chapbuhsls bindercgndagappersiighiate. oA tewe ifardhé gromith sortmis were, plotted on
each clifvelsgridd PEIMpaMRbN bf\Grof N tThd rtér}ﬂsbiﬁ% Pssedt&%c@iall herein to

elimnation for envitonnmental reasons w creat t%e
embrage0g cPBPOoRetPregit &t thatconras compesitipas &Ppit &omrihe goprer gompound
itself. supports the prem se that these copper netallo-ion

conpositions may offer such an alternative. EXAMPLE 12

Ef fi cacy of copper antim crobials CuAL42 and CuPC33
ResultgfaimmaryH. pylori In this exanpl e standard NCCLS

nmet hods are used for testing, using strains NCTC CagA

Results of MIC/MBC determinations for MRSA were 10/20ppm.
Resuits of MIC/MBC determinations for ACCB were 20/40ppm.

Time Kill curves

Against MRSA: At 20ppm CuAL42 and CuWBS0 achieved a 4 log kill in 6 hours and a 6 log kill
at some time between 6 and 16 hours. The log kill for CuPC33 was 3 log and 6 log respectively.
At 150ppm CuAlL42 and CuWB50 achieved a 6 log kill after 60 minutes, CuPC33 after 120
minutes. All binders and copper sulphate had some activity but the bacteria recovered.
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positive, NCTC CagA negative, and ACTC J5 (genone
sequence known). The clinical isolates were UKL
worbemaiadazol e resi stant and B 1 cl arithromyci RCT/GB2006/004285
Aqai rgg{#har}{‘] A fi Eah i nocul umof log 7 cfu/m (colony
gaing g “t#0pRm gl fhreg emnasttipes agligyedia ddog k%aﬁeﬂ@ *a@«rwwwog
kill betveeh @natal th kourb.- GWrMEEpE alt GieE oM BdsitioNs aéievddm 6 Joglkill after 60

mmute@ %ll%ﬁ%eééadngg%%r ss'gﬁ‘p%l gad é‘P Emi%g&w(n 6b(9{ tg\glggéitgﬁar Pe(sg\?ered

m nutes. The neuturaliser used was Ringer's | actate.
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CanpyGen. Results: As depicted in the acconpanying

EXAM?!E‘V& ng Figures 10 to 14, the CuAL42 was nore active
CuPC33. CuAL42 at 5ppm reduced the viable count

Decorggmination efficagy oba son-aROhalicbdnesgel Covtaititngatogizribpsed biocides
reduced the viable count by 5 to 6 logs in 30 m nutes
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coli, \A%%:fépblleﬂ'etopthbnﬁarfdefofaﬂﬁdﬁtéé?é"darﬂebahhﬁﬁgé*uﬁ)pnﬁﬁdtaﬂéﬂ R Ediately

t ar e
aterwarl Qb ety herd 555 g ey by R naos, R BRsenapg mprins
were tgkannatSInwﬂ ibterval$. Hiniikes theTAiee aemtcamrol PhaMBSAILR be retrieved from

either kv%‘; Cou Qﬁ\lggétkggf‘ﬂ%rcﬁn&'a st;R i e%ngfgroarpg?lc%gﬁnu nﬁ'ﬂhsat all times

ovvn N
afterwgigs. e MRSACFRUd b retrigved ifiom @@?%3 tcﬁatedwla;an)stgéd:r Yeewingtes, Unlike the

controprﬁex‘ébvmbul& rMpRTretfevbd @t RhG SRIRC Boif fr@rl%@s'tfba@@lewuh CuAL42-
were detected at all ti

CFUs
contaif] il CaFPIEL GHROERENGsHOL e OREEM wASRRED A1 4LAATG points for
the otteh e gele.c Mencmdiudea tieat num@wﬁwﬁh@ gélaapitigand %ﬁg@ﬁéw iefqliicates

viable toB%lh éﬁ\Sp StR %X@st égt r%é\hﬁg r'r_g%%é)lr?e rgFr%ga lone teco[hq'cgf?y acceptable

as a

alterna@mwwcwel-wntamm@ ersultdwephwenc&gtms élﬁcanhcﬂ in the
Purel |
EXAMPLE 10

Safety of CuAL42, CuPC33 and CuWB50: studies on the cytotoxic effects on live human
cells in tissue culture

Background, aims and objectives
Other examples herein have established that these compositions have marked antibacterial
activity, unexpectedly suoerior to the individual components. The present example sets out fo

investigate whether the antibacterial and toxic properties CuWB50, CuPC33, and CuAL42
towards bacterial pathogens extends to mammalian (human) cells.
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Figurd 8 aH@ nkreaSRE iHeAddkum EBhc@ntration results in some protection against the cytotoxic
effect(s) of the copper-containing antibiotic solutions. U937 cells grew better in medium with
25% FCS than in medium with 5% FCS (see control optical densities in the legend of Figure 9),
but showed similar patterns of cytotoxicity with the copper-containing antibiotic solutions and

copper sulphate as HT-29.
The SRB assay results confirm that there was no significant cytotoxicity to either HT-29 cells

(Figure 8) or U937 cells (Figure 9) by any of the 3 copper-metallio-ion containing antibacterial
solutions or by copper sulphate at concentrations up to 100 ppm. With 1000 ppm there was
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Bacteria are most often removed from surfaces using either proprietary wet loop-based
technologies, or the more modern (and effective) microbfibre-based cloths. Ultramicrobfibre-
based cloths (UMF) are particularly effective at removing bacteria from hard surfaces. These
cloths work optimally with water containing no detergents. After use in the hospital environment,
such cloths represent a biohazard, as they contain millions if not billions of viable organisms, at
least some of which are known to be responsible for hospital-acquired infection. Since these
cloths work optimally when dampened with water, we investigated whether addition of CUWB50,
CuAL42, and CuPC33 to the water reduced or eliminated the viability of those organisms picked
up by the cioths.

Materials and methods
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Conclusions

Contact plating showed a viable inoculum that was effectively removed by the UMF. Complete
kil was achieved by all three copper compositions in the 16 hour time frame against
Acinetobacter and C. difficile spores and a four log kill (99.99%) against MRSA. There were no
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prepared and 100 microlitres plated. The plates were incubated for 5 days at 37 deg C in an
atmosphere generated by CampyGen.

Results:

As depicted in the accompanying drawing Figures 10 to 14, the CuAL42 was more active than
CuPC33. CuAL42 at 5ppm reduced the viable count by 5 to 6 logs over 120 minutes. CuAL42
at 12 ppm reduced the viabie count by 5 to 6 logs in 30 minutes and resulted in no growth in 60
to 120 minutes. Neither the cagA status nor the resistance to metronidazole or clarithromycin
appeared to have any effect upon the efficacy of the two copper metallo-ion compositions.

EXAMPLE 13

Anti-MRSA activity of hand gel residues

Methods: The hand gels were spread on laminate surface boards at 1 ml per 10cm® and
allowed to dry overnight at room temperature. 0.1 ml of an MRSA suspension in PBS (10°
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resistant Acinetobacter strain). In contrast, Xge! residue does not support the survival of MRSA
(or Acinetobacter — preliminary results) and would therefore help to prevent bacterial growth and

survival in healthcare settings.

EXAMPLE 14

Disinfection of MRSA-contaminated UMF cloths by three copper compositions at 75ppm

Methods: MRSA (2 x 10° in PBS were spread on laminate surface boards (50 cm?) and
allowed to dry for 10 minutes. One square was immediately wiped with an ultramicrofibre (UMF)
cloth, stomached, plated and colony forming units (CFUs) were counted 24 hours later to
confirm that the inoculum was correct and was fully taken up by the UMF cloth. The other
boards were wiped with either a control UMF wetted with water or UMFs wetted with water
containing 75 ppm of the 3 copper compositions. These contaminated UMFs were placed in
plastic bags for 16 hours, then stomached, plated and CFUs were counted 24 hours later.

Results: As shown in Figure 21, the inoculum control contained 2 x 10° CFUs indicating that
the UMF cloths take up all of the MRSA bacteria. The control UMF cloth wetted with only water
and stored for 16 hours contained 1 x 10° MRSA, whilst the UMF cloths wetted with the 3 copper
compounds contained no live bacteria after storage for 16 hours.
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EXAMPLE 15

Hand gel cytotoxicity to A431 human skin cell line

Methods: The human squamous epithelial cell line A431 was cultured in RPMI 1640 medium
supplemented with 10% FCS, 2 g/L sodium bicarbonate and 2 mM L-glutamine (complete
medium), in 75 cm? tissue culture flasks in a humidified incubator at 37°C with a 5% CO, in air
atmosphere. For the cytotoxicity experiments, A431 cells were plated into the wells of flat-
bottom 96 well plates at 5 x 10* cells per well in 200 ul of complete medium and allowed to grow
to confluence. On the day of the experiment the depleted culture medium was aspirated and
replaced with 100 pi of fresh complete medium. Samples of the hand gels were diluted in
complete medium to double the concentrations shown in the Figure and 100 pl of each samples
was added to the cells which were then cultured for a further 24 hours. After microscopic
examination, the cells were fixed and stained to quantitatively determine cytotoxicity as
described below. The sulforhodamine B (SRB) cytotoxicity assay was developed and validated
at the National Cancer Institute. Briefly, the cells were washed twice with RPMI medium (no
FCS) and then fixed with 10% trichloroacetic acid for 1 hour at 4°C. After washing twice with tap
water the cells were stained with SRB (0.4% w/v SRB in 1% acetic acid) for 30 min at room
temperature. After washing twice with tap water the remaining stain was dissolved in 10 mM
Tris base and the optical density (O.D.) of the wells was measured on a Dynatech Multiplate
ELISA reader at 540 nm. The percent cell survival was calculated by dividing the test O.D. by
control O.D. and multiplying by 100.

Results: As shown in the accompanying Figure 22 , Xgel base (Aloe vera gel with xanthan gum
and citric acid as thickeners) had no significant effect on A431 cell survival at any concentration
tested. Xgel is a non-alcoholic hand gel which consists of Xgel base with 314 ppm of CuAL42, a
copper-based biocide; this product reduced cell survival by around 25% at the highest
concentration, but had no effect at lower concentrations. 10% ethanol reduced A431 cells
survival by around 50% but had little effect at lower concentrations. Purell is an alcohol-based
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plus detergent and it was extremely cytotoxic, killing the A431 cells at all concentrations tested.

At high concentrations (#) Nexan actually dissolved the A431 cells (microscopic observation), an
effect most likely due to the detergent. Finally, the 2 cleaning products CBC and Activ8 which
contain quaternary ammonium compounds were also very cytotoxic to A431 cells. At higher -
concentrations (*) these products stuck the dead A431 cells to the plastic plates (microscopic
observation) giving the false impression that cell survival was improved.

Conclusions: The results show that the alcohol-containing hand gels have a modest cytotoxic
effect to A431 skin epithelial cells in culture. However, these cytotoxic effects were seen at
1110™ or less of the concentration at which these products are used on hands by healthcare
staff, and it is well documented that Purell, for example, causes skin dryness and cracking with
frequent daily use.

Xgel also exhibited very modest cytotoxicity at 1/10™ normal strength — approximately the same
effect as Purell at 1/33™ normal strength - an effect presumably due to the presence of the
CuAL42 biocide since Xgel base had no significant effect on A431 cells at any concentration.
These results suggest that Xgel would be kinder to skin than Purell; furthermore, other studies
have shown that Xgel is considerably more effective at killing MRSA, antibiotic-resistant
Acinetobacter and Clostridium difficile spores than Purell. In fact, Purell was completely
ineffective against C. difficile spores and since this bacterium that can cause fatal diarrhoea is
now a greater cause of death in hospitals than MRSA, the use of Xgel rather than Purell would
appear to be a logical choice.

Nexan contains 0.2% triclosan and detergent and it killed A431 cells completely at all
concentrations tested. Astonishingly, Nexan is used as a standard hand gel by healthcare staff
in ltalian hospitals. The 2 cleaning products CBC and Activ8, which contain quaternary
ammonium compounds as their active ingredient, were also very cytotoxic to A431 cells, but
since these products are presumably used by people wearing rubber gloves they would not

cause skin problems.
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H051660517 Group Il 24 24 24 MSSA H051260160 G oup ||

27 24 25 MSSA H051640376 WSS-96 27 27 26 H052260557
wORe7TR¥IsH8 27 25 24 H060940449 NT PVL+ 26 22 12PCT/GB2006/004285

Ent er ococcus faecium VRE VSE A B C H062940352 POCS NEG

29 28 3 1 H062940351 PGS NEG 25 22 2 1 HO62760230 PGS

NEG 32 28 30 HO6292053 27 26 25 H062940372

POS NEG 26 24 25 H0630 PGS 27 27 28

EI T

28 Ent er ococcus
faecalis HO630004390 NEG PCS 27 27 28 H062980583 POS
NEG 29 27 29

Aim: To determine the activity of three copper compositions on a range of bacteria,
such as Enterobacteriaceae, Pseudomonads, Staphylococci and Enterococci.

Summary

A total of 170 different bacterial isolates (22 Acinetobacter, 18 Enterobacter, 27
Klebsiella, 26 Enterococci, 10 Pseudomonas, 37 Serratia and 45 Staphylococci) were
tested for susceptibility to three copper compositions using MIC determinations. Zone
sizes varied from 11-31mm showing no patterns of resistance.

Materials

1) Copper compositions used, as defined herein and coded : CuAL42 ,CuWB50 and
CuPC33 derived from embodiments 1 to § in table 1

2) Isosensitest agar (ISO Agar)

3) Isosensitest broth (ISO broth)

4) Antimicrobial Susceptibility Test Discs (OXOID CT0998B)

5) Sterile swabs obtained form stores

6) Overnight growth of bacterial cultures

Method

Antimicrobial susceptibility test discs (OXOID CT0998B) were saturated with 20ul
of each of the copper compositions, dried separately in a hot air oven for two hours
and stored at 4°C.

Bacterial cultures were inoculated onto to appropriate media (nutrient agar or
MacConkey) and incubated overnight. 5 well-isolated colonies were touched with a
loop and inoculated into Sml of Isosensitest broth. (ISO broth). The broths were
incubated overnight aerobically at 36 °C -/+ 20 °C. The inoculum was prepared by
vortexing the overnight broth and pipetting “x” drops of the overnight culture from a
long plastic Pasteur pipette into 5 m! ISO broth as follows:

Enterobacteriaceae 1 drop
Pseudomonas 1 drop
Enterococci 5 drops
Staphylococci 2 drops

A sterile swab was dipped into the vortexed inoculum suspension, pressed against the
wall of the tube and rotated to remove excess fluid. The plates were inoculated using a
rotary plater. Using sterile forceps the discs were placed on the plate so that they were
in complete contact with the agar. Once applied the disc was not removed.
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H062380292 NEG POS 24 23 26 H062960351 30 27 30

H062960251 30 28 32 Enterococcus gallinarum H062980247
w@a20®/057:29 Ent er obacter cl oacae A B C H062680080T1T/GB206/004285

20 HO062760216 19 18 19H062820406 17 14 20 H062880482

15 1 1 18 H062920526 14 11 13 H062920437 23 19 25

CQut break strains Queen Elizabeth Hospital Gateshead

% B 1 HO50760267 19 16 18 H043820094 16 15 19

26°

gfgg 7 17 20 H043820096 . 1§.g8 0§60271 17
PHICEEF g "RBTHT 1 M HES @96&‘21! g copgpopiion..
460504 %ggls 15 H042360326 14 14 13 H042360328 13

%&‘ SVE6AF866329 16 15 16 Kl ebsiel | a pneunoniae A B C

/?‘ité?uAi% strai ns HKL83 Liverpool
B = CuWB50
C = CuPC33
Zone sizes given in mm
Results.
Staphylococcus aureus

A B C
EMRSA-15
H040220409 E15 B1 26 22 23
H040220408 E15 B3 27 22 22
H040340351 E15 B3 26 26 26
H061500550 ‘E15 B5 ©27 [T 2s o7
H061500522 E15 B7 I I T A 4
H061440332 E15 B1 .30 . 27 27
H061520148 'E15 B17 .22 22 19
H061520592 E15 BS 24 25 25
HO61780511 E15B1  © 20 . 17 "o 18
H061780562 E15 B2 . 8 . 27 1 25
H061880414 E15 B3 20 o190 19
H062040630 E15 B3 P24 20 4 2t
EMRSA-16
H045180281 E16A1 30 28 25
H040220405 E16 A16 25 22 21
H053000200 ‘E16 A14 25 22 21
H055140586 E16A12 23 21 20
H060620616 E16 A16 24 . 2 20
'H060620609 E16 A2 22 2 23
H060780341 E16 A11 22 2 19
H061620087 E16 A7 24 2 ' 20
H061700478 E16 A29 27 2 19
H060780344 ‘E16A1 29 21 2
H060440423 E16A14 23 2 20
H060200417 E16 A16 20 19 - 18
EMRSA-1
H043980582 GOS 26 26 26
EMRSA-17
H041940150 S'hampton 26 26 26
H053100245 S'hampton 26 26 25
Irish-1
H042280049 Belfast 25 25 25
H054360295 Craigavon 25 24 22
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HO61 720323 19 16 25 HO6 1720324 17 17 24 H061760360
18 17 22 HO61 760361 17 20 22 HO6 1760362 18 18 17

WOR6M/ 60863 17 16 20 H061400267 18 17 23 HO62020&BZodB04285
17 24 H061480383 18 17 17 HO61 480364 18 18 18 HO6
1120437 17 15 22 HO61 120438 16 15 23 HO61 120439 15
ﬁ£?32 Routine strains H062840595 12 12 15 H062840614

odibadi cHRGRRA40675 42 13 37 HO62860495 14 13 16

H062880408 12 12 17 ‘H062880414 14 13 17 H062880489 12
GRMESAH062900312 14 12 1 1 H062920527 1 1 13 16
HDB2DIGH281 AV 12 1@5H062920529 1& 15 17 H062920530 13

HOp018H 184 STS PVL+ 25 25 25

H045260142 ST8 PVL+ 27 24 22

H044300316 ST22 PVL+ 22 19 17

H060640427 ST30 PVL+ 27 25 24

HOB0660187 ST59 PVL+ 24 23 22

H054960270 ST80Q PVL+ 25 25 25

H052320141 ST88 PVL+ 25 25 25

MSSAs

55/3488 80/81; PVL+ 27 27 26

H051680084 Distinct 26 25 22

H051760098 Group |l 24 24 23
MSSA

H051660517 Group Il 24 24 24
MSSA

H051260160 Group lI 27 24 25
MSSA

H051640376 WSS-36 27 27 26

H0582260557 Dis PVL+ 27 25 24

H060940449 NT PVL+ 26 22 12

Enterococcus faecium VRE VSE A B C
H062940352 POs NEG 29 28 31
H062940351 POS NEG 25 22 21
H062760230 POS NEG 32 28 30
H062920531 POS NEG 27 26 25
H062940372 POS NEG 26 24 25
H063000437 NEG POS 27 27 28
H063000438 NEG POS 27 24 29
H062740365 30 26 25
H062980090 31 27 33
H062940548 32 29 31
H062940550 28 24 27
H062940547 29 24 26
H062940549 28 24 26
H062940322 30 25 29
H062980250 30 27 28
Enterococcus faecalis

H0630004390 NEG POS 27 27 28
H062980583 POS NEG 29 27 29
H062380292 NEG POS 24 23 26
H062960351 30 27 30
H062960251 30 28 32
Enterococcus gallinarum

H062980247 29 31 29
Enterobacler cloacae A B C

H062680089 17 16 20

H062760216 19 18 19
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H062920245 15 14 14 H062920257 12 14 14 Pseudonobnas
aerugi nosa Qutbreak Strains HPA86 St Georges Hospit al

wa 28)705+H082880427 20 17 25H062880428 17 17 23 PCT/GB2006/004285
H062680429 17 17 23 HO61 820407 20 18 24 HO6 1420408

%,F 1 H062500552 2 24 62500553 19 17 23
5’3 &3% 08 20 17 24 Hoﬁ 9% 608 17 24 HO53940609 18
s6ohsbd ar'y' s Neonatal Unif A B T H062880311 19 17 24
550312 18 18 20 HO 8% 313 %% 18 20 H062880314 20
3 25880315 19 ,1A8' 0 628380316 20 1_8_ 22 -
; i neto umanni i
E’%Sg”rﬁééiég%g 3 @3@%@ oT'SE ol one 22 20 22
abs85 SE cl one 1%61 21
H043820095 17 17 20
H043820096 18 17 19
H050760271 17 16 20
St Georges Hospital HEBS
H0961460503 16 15 15
H061460504 16 15 15
H042360326 14 14 13
H042360328 13 13 17
H042360329 16 15 16
Klebsiella pneumoniae A B Cc
Outbreak strains HKL83 Liverpool
H061720323 19 16 25
H061720324 17 17 24
H061760360 18 17 22
H061760361 17 20 22
H061760362 18 18 17
H061760363 17 16 20
H061400267 18 17 23
H062020317 18 17 24
H061480383 18 17 17
H061480364 18 18 18
H061120437 17 15 22
H061120438 16 15 23
H061120439 15 16 22
Routine strains
H062840595 12 12 15
H062840614 15 13 17
H062840675 12 13 17
H062860495 14 13 16
H062880408 12 12 17
H062880414 14 13 17
H062880489 12 12 15
H062900312 14 12 11
H062920527 11 13 16
H062920528 11 12 16
H062920529 13 15 17
H062920530 13 14 15
H062920245 15 - 14 14
H062920257 12 14 14

Pseudomonas aeruginosa Outbreak Strains HPA86 St Georges Hospital
A B C
H062880427 20 17 25
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A/ 3214 OXA-23 clone 20 16 22 H044640092 OXA-23 cl one

20 20 23 HO60800607 OXA-23 clone 19 18 20 H044220140
wOdEtsai7T8 2 1 2 1 27 HO34940173 Tstrain 22 19P20/GB2006/004285

H052600376 Tstrain 20 19 22 HO60560322 Tstrain 2 1 18

284 311 Sporadic 1 17 14 H043860186 M dl ands 2
iy H060980542 Spor adi ¢ 720 11 16 A/ 2875/1 W
S ) 111 13 RUH2034 Wsifain 13 1 16

430 BUACG-1 12 11 12 HO 845601167 O ‘13’23 clone 2 1
H042220635 OXA-23 clope 2 171 1 12

57 Sporadic 2 12 1 1 L Ho4'2001 24AC-1 22
nclusion A total of 1 st ridi ns, =22

|§514%€ acters, 18 Enterobacters, 21 Kl efjSi el | as, 26
tﬁ{?g cci, 10 Pseudononas, Ser1 ati a and 45
aphyl'ococci were tested aga st t He th %e copper

conpositions. There was no resistance. The zone sizes
%’:;Fae'aaff‘?séﬁ’ﬁ Quibrepk StANTBtAYNES eonal! Wiitt i bact eri al

formul ati on which conprisks: () atCleast one water
HO2RARE copper conpound dBl e t'8 f olfn copper ions upon

(6288814 i on in an aqueoud®nedi'®m @B) at |east one
NE8A03Eh| ubl e anmoni um agzént 4Bl e 88 form anmoni um
H062880314 0 18 23
H062880315 19 18 20
H062880316 20 18 20
H062880317 20 22 20
Acinetobacter baumannii A B C
A/3009 SE clone 22 20 23
H043260547 SE clone 22 20 22
H061340585 SE clone 18 18 21
A/3214 OXA-23 clone 20 16 22
H044640092 OXA-23 clone 20 20 23
HO060800607 OXA-23 clone 19 18 20
H044220140 NW strain 21 21 27
H034940173  Tstrain 22 19 20
HO052600376  Tstrain 20 19 22
HO60560322  Tstrain 21 18 25
3/A/3311 Sporadic 1 17 14 19
H043860186 Midlands 2 16 13 17
H060980542 Sporadic 3 20 17 16
AJ2875/1 W strain 11 14 13
RUH2034 W strain 13 11 16
H060800430 BUAC-1 12 11 12
H034560177 OXA-23 clone 2 11 10 12
H042220635 OXA-23 clone 2 11 11 12
H042900157 Sporadic 2 12 11 13
HO41200198  24AC-1 22 20 23
Conclusion

A total of 170 strains, 22 Acinetobacters, 18 Enterobacters, 27 Klebsiellas, 26
Enterococci, 10 Pseudomonas, 37 Serratias, and 45 Staphylococci were tested against
the three copper compositions. There was no resistance. The zone sizes varied from
11-31 mm.
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i ons upon dissolution in an aqueous nedium (c) at

| east one water soluble acid, and (d) an aqueous
wordi7isteast hi n whi ch conponents (a), (b) and (cPCaGB2006/004285

di ssol ved, said fornul ation having (e) an acidic pH

and (f) an electrolytic potential in excess of 50

mlivolts. 2.AformJIati g claimed in Caim1l,

wherein (a) conprises one fp re inorgani c copper

321 LS An SRR Raf B B BhRY ERARE.S Ul Phate, copper

chloride, copper nitrate ormul ation as clai med
in CQaiml or Caim2, wherein (b) conprises at | east

one i (=r gaasm@asamwwat@%@@ilé céHpeh&’&lﬁ;SBﬁh&I @b de% fdtm | Gopper.ions

formul ation _as, cla recedi ng arm

(c) conpri ey dbsﬁg“{ﬁor" '%P@q???}é? AilUBY aci ds, such as for
exanp(be oral ledst hyel watshlsoluble answoniim Bheht aBIettblmeﬁErqmomum

phosphor i Clor%u;%% d'ég'“‘%vi'%wé%c" on s claimed in any

one of Cains |ses one or
nore &¢i dsati@lse@tee’éﬁtﬂrs@h*blemldgamw consi sting of

citrig@)aciah, us t !
| act |(g aci % ;f‘:;OA fngér\drlr&ﬁjlm gl?@n@gds:ﬁc&g{pgr%e gé)a(gb%ﬁ& % are

precedi ng "in which the aqueous nedl um conpri ses
or essentially consists of pure distilled water. 7. A

for C i_n an ecdin Caim. in
uni ot ThicPRpBlor HAUER) 1 e B2 18" h, Flera gptanagsin
t han él,(cemfgomﬁ,foﬁg ably | ess than 3 nost preferably
|l ess than 2.5.8. Afornulation as clained in Caim?7,

in V\hlchthe pHvaIue(e) is 2 or less. 9. A
formulation as clained in any preceding Claim in

dhi chA tidreutatibruas (digimed ireloegrk r10|\Mfelr&n ROt EdMbprRks | 'oﬁe 'd? gnere

exce 0 refer [ cess of
o 95“&?&%’."@ éérl%‘féeufsiﬁf fi’feﬁa'a@‘a Ehpep el rﬁOPw&h'pgqe
even GPBPY niradd. er abI y in excess of 300 mlivolts such
as in the range of 300 to 400 mlivolts.
3. A formulation as claimed in Claim 1 or Claim 2, wherein (b) comprises at
least one inorganic ammonium salt or hydroxide.

4, A formulation as claimed in any preceding Claim, wherein (c) comprises one
or more inorganic acids, such as for example one of hydrochloric, sulphuric,
nitric and phosphoric acids.

5. A formulation as claimed in any one of Claims 1 to 3, wherein (c) comprises
one or more acids selected from the group consisting of citric acid, malic acid,
tartaric acid, acetic acid, lactic acid.

6. A formulation as claimed in any preceding Claim, in which the aqueous
medium comprises or essentially consists of pure distilled water.

7. A formulation as claimed in any preceding Claim, in which the pH value (e) is

less than 5, preferably less than 4, more preferably less than 3 most
preferably less than 2.5.
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10. An antibacterial fornmulation as clained in any

preceding Caimin which the aqueous nedi um conpri ses
wea?2gwlostase. 1 1 . A formulation as clai med i nPCI/&BI006/004285

10, in which the gel base conprises Al oe vera and one

or nore thickeners. 12. A fornulation as clained in

Caim1l, in which the thickener conprises at | east

one xanthan gum 13. A formulation as clained in any

&ne of fodnuliatien dsOclaimed i, Claim Fadni wirich the ptiojeper(eldis 2o igasl

(a) is an organic salt and present in a concentration

of 25 to preferably 50 to 400 ppm re

Pref b é%rfv'ail% 2% e el dracedingr Gleiv BsH e value () of

cl ai naéttiolytie pyteptiz el ieRgesSlofil 00 millioih pretsasly incdxcyss of 150

consi st.s of the_ s d c t.h
¢ o S moBerB i n AP BF 2] piiRIsCklen dte fleteraply i
t he sexsescbfSONPUivelts sich heméhmraapaptwﬂrtgm)@ divpitss si bl e

presence of any unavoi dable inpurities. 16. A
fornmulation as clained in any preceding Caim where

ihe cppelibagisripldamyiiatian ap §Ianwf Rty Rf?gﬁgtnal@?lﬁbmc\wmsbﬁhe
sul pf@&,@ouﬁmgd.g.he;omghgés(a@a b2Bpri ses one acid sel ected
fro e group consisting of: sul phuric acid,

hydrochl oric acid and phosphoric acid, and the
ahmo A formaption ag blpinteinp IGiam st 00 imewlzichthei gefrbasngmopriges Aloe

sel ecledafy Gl SiEurdhiBngionsi sting of : amoni um

phat e, de and anmoni um phosphate.
17 And ant| bacterial formulation as clained in any

ﬁ)i‘ eceﬂ'f&gnugtl@h BT YAimb$ & CRInG AT OhieM hel AR KkERED Wohprises at
roducti on of bacteria.18. A fornulation as

re
cI ai n‘Eﬁsl S ¥PUNPA QUM wherein the bacteria are
difficult to treat or otherw se persistent bacteria.

:I'Z? AA grﬂwn}ék E% ag @lafilr‘?ed ||1 %hggge birglgiln%' 18 %ngrzv\}ng\gm ﬁ"% cIoBSer

Blict e 1A M4 or ot >
drug- ¢omnosm«a\m) lbamomam salp @nd presentrinlazonegntiggort P e 00

i n any, Preceinioth aocnbsn@rm&ésréfé?ammoo)tro%@rp@m on of a

medi cament for 'use in treating bacteria or bacteri al
i nfection.
14. A formulation as claimed in any preceding Claim, which essentially consists of

the stated components therein.

15. A formulation as claimed in Claim 14 which consists of the stated components
therein apart from the possible presence of any unavoidable impurities.

16. A formulation as claimed in any preceding Claim, wherein the copper
compound (a) is hydrated crystalline copper sulphate, and the acid (c)
comprises one acid selected from the group consisting of: sulphuric acid,
hydrochloric acid and phosphoric acid, and the ammonium agent (b)
comprises one ammonium compound selected from the group consisting of:
ammonium sulphate, ammonium chloride and ammonium phosphate.

17. And antibacterial formulation as claimed in any preceding Claim for use in
controlling the growth and/or reproduction of bacteria.
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2 1. Afornmulation as clainmed in Caim20, in which

the bacteria are difficult to treat or persistent
woaet7esias such as nosocomi al bacteria or ot her RCT&B2006/004285

drug-resistant bacteria. 22. Use of a fornulation as

claimed in any preceding Caimas an antibacteri al

preparation. 23. A nethod of treating a surface or a

mat eri al conprising bacteria, such as nosocom al or

B herAwfogaulaliongsralaimed nrflaitialyt wherain tghbadteriacare difficalf to treat

app! o Bhchfisd PsisBhhatieFibace or material, a

formul ation as clainmed in any one of Clalrrs 1to 21.

24. An antibacterial formulation as clained in any one

o Crafomaulatidnoas? dlainied i @dkinmast inowhivh tHe dctdriease nosmomial

det erelly oo dSH AL ASRAAOIRAS! i on whi ch compri ses

one or mnore detergen I N conj Unction with an

anti bacterial forrmulation as clainmed in any one of

ﬁ al PsolmbiStichlas @Qmeé\ r{@r{yeﬂréc%hmﬁ s et e ke brBgetation of

been | npregnated wth | east one anti bacterial
f or mf raedicAnens for uge wa@at"w %?ﬁ?”éﬁéa gectesalinfRetiant o 2 1.
27. A substrate as clal rred |n C|a|m26 which is a

j Ssue, materia C [
b, > A lRblonHs eied 1 SR B hidhind bR B g Birfdut i reat
substar gesistent backériresiich ps mnsmicnm@lsbacwrua ©h oihervisecdirggiesistant
materdasaj 30. A substrate as clained in C aim 29,

vvhlchlsamcroflbre cloth material. 3 1. A substrate
as clainmed in daim30, which is an ultra mcrofibre

£ ot hygaBdred forhulalfoh adRamfRliiRARY Bfdcading CI=if| st droantibbttetal
corrprl ses 2 fornmulation as clained in any one of

a ai MEePETRIEN2 1 together with an acceptable carrier,
di  uent or excipient therefor. 33. A nethod of

g sing %gﬂd&g?fatre%‘di%é aC&rpl %F‘acrﬂQEer 4 %8&8%»% ¥hA8rid, Subh s

surf ace eri a strate as I'm any one o
C ai meso®nig o8 o!hervgae dingriesisiay b?@teﬁ*ﬁi émiqhgvompﬁﬁ&%anpanmg to
CONPrihd kA sBdsdeCdrintatertdli LB IFTIRR a8 Rfimed in any one of Claims 1

to 21.

24.  An antibacterial formulation as claimed in any one of Claims 1 to 21, in

combination with at least one detergent.
25. A detergent composition which comprises one or more detergents in
conjunction with an antibacterial formulation as claimed in any one of Claims

1to 21.

26. A material substrate which has been impregnated with at least one
antibacterial formulation as claimed in any one of Claims 1 to 21.

27. A substrate as claimed in Claim 26, which is a tissue material.

28. A substrate as claimed in Claim 26, which is textile or fabric material.
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subj ecting the material to washing using a formulation

as clained in Caim?24 or a detergent conposition as
woleosts7en Cl ai m 25. 35. An anti bacterial for rOTAIBE2006/004285

as clainmed in any one of clains 1 to 21, in the form

of a creme, soap, wash, spray solution, dressing

29! % NS OB PO A SFBR TS o ace by

subjecting the surface to a spray mist or fog of an

apt i bﬂ%h@sftl‘a?é aé:&éTP\@@ H 8t 28 wilkh |sn§9nc}'cﬂtbpe?éfotﬁ ﬂgart]&]‘al.

clains 1 to . 3/. Abacteria
contr ol syst em V\/nl ch i nvolves (i) detection of

Bact eAisabstiatd 3s ¢iRee i kD30, AhicH &S é?pﬁll%jm\'c‘#‘cﬁwé Soth (dtdrial.
treatment of detected bacteria by surface application

or spraying a conposition as defined in any one of
8R-ai nBn antikactzrial formuBion (ihich compeitesta formwétiotdedsagtdimed in any

st ep, oG d1SRRLH tB'z‘?r{og%T the? WRR %ﬁta@éé Oé?aleséa‘?ﬁer 3’ﬁ§9tAo'Fﬁxcipient

|nfect|on control system as
whi chi"8&f¥ct i on step (i) is perfornmed by mcro fluidic
assay.

33. A method of disinfecting a surface which comprises applying to the surface a
material substrate as claimed in any one of Claims 26 to 31.

34. A method laundering a material comprising bacteria, which comprises
subjecting the material to washing using a formulation as claimed in Claim 24
or a detergent composition as claimed in Claim 25.

35.  An antibacterial formulation as claimed in any one of claims 1 to 21, in the
form of a créme, soap, wash, spray solution, dressing solution, irrigation
solution or spray mist formulation.

36. A method of disinfecting a surface by subjecting the surface to a spray mist or
fog of an antibacterial composition as defined in any one of claims 1 to 21 or
35.

37. A bacterial infection control system which involves (i) detection of bacteria, (ii)
presentation of detected results, (jii) treatment of detected bacteria by surface
application or spraying a composition as defined in any one of claims 1 to 21
or 35, (iv) repetition of detection step, and repetition of presentation step.

38.  Aninfection control system as claimed in claim 37 in which detection step (i)
is performed by micro fluidic assay.
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