WO 2012/ 001400PCT/ GB2011/ 051214 1 Shower Sterilisation System and Method of
Use Thereof The invention to which this application relates is a shower
sterilisavoanizzpsioem and net hod of use thereof. 5 |In reeemGBrenrisiiiner e
have been a nunber of high profile incidents where the spread of

Legi onnaires' disease in particular hag$ caused great concern for public
health and in some cases susceptible individuals have died as a result of
cont acti ngh S tdirHésati ofm S visde ne xamd | M etdyod tofdUsre Hiee BRET News websi t e,
at http://news. bbc. co.uk/go/pr/fr/-/1/hi/england/ somerset/5256926. stm

The generally accepted nmechanismfor the spread of this disease is via the
very fine€lhar ihvehaion wed ewhicht shaer applisatielreasddtéy oim eondlesiveat ed
cooling tower,s or other faciljtie \mere 15 aerospl s can be produced and
can cont a%tFrﬂbSr”sIb?lﬂeWStWIhﬁﬂﬁlemedi‘oi PéMG RS HRE - have been carried out in
the U§ and el sewhere to investigate the occurrence of m crobi ol ogical
contam nation in donestic shower systens in particular and the presence of

a number g PRt i ¥gaty pheseehavic bpeei es mamdeaseeart i bigh i predileo in a

i ) v di f _ Oi 1
and - anal yscdcARERER, EhER ALY LEER s "BNede P utic Mg,
speci es fhaguantsied igheat i domdeis fidec phadierhembthvand whi odimies 25ea

particul ar]l i f.fd cul t;. bacteriuymto,ki]l under rmal circunstances. In
addi tion, uts%/?é)’%éh%\ elgdm}r‘}f%ﬁs oﬁag‘? h‘é’redoaf'?t ér irgﬂ;‘rlﬁpggi eQ {4 DR IRC heen

i dentlof ihfitllisaSsb_eGangdbf aﬂ&frgpnefke\ﬂ@rtéaeoﬁeﬂ@@OBB@N@wszy&eébﬁ%,L%i onel I a
pneunophi.l a, ich_ can serjously aggravate respiratory_di seases

parti cul atdR/i ﬁewbi?é%ﬁ%) gﬁf %ﬁ%e%@%ﬂgkél%@m%ﬁqté%%%mt he
exposur e phet SENBf @ i 0 p:&ré : Lng towers
wll al wayseb%q}a po%nthicg, p%%?ﬂ%,eh?ﬁgér}gl ?refté?[@l ct tgragglge drgg%&%glk%l down by
the Heal tth Fhal € every 2fiBrepuatitical g HSEVater tmésts/ acsnsodd | retonsedr, and
report i et.ail : r - Asp f the eat .. to control

Legi onel ?égggd%gtnﬁg&lglggggr icg]i(llé%écﬁéyelr% iongc]u%%?rgl R’F(;Cg%lf]ier‘?g ‘é’)%tr%ms. 5
Howeér , a@rotshés aaindbeppeadupetientd adarprcohitent greasoafnedx pdsuenber t he

general public is the dajl e of showers which, defjnition, produce
aerosol s %f }ﬁe%té%aﬁgélisl baﬁF%W?i%fﬁé}%aﬁ% g’gs taéldoéll?'%‘f’ﬂ%gced into
the respitoai@uystizact shef ddiirrBAt¥i dPahsc AAWMADINE] B nftdftin Rk document
L8 which .10 ,summari ses the procedures to be applied in the control of

Legi onel 18 BREVGUPRI 1o WEk ntviatedyednt Partirslart pagh sheveresease odcdermends
that all Shawe", S i 0 ial i tyJ i Lhtles;afe treated
W th 2 hiShoavel  of Chal haun PoporcaashiSpebits MV HAR AhEmas, (> on
a regll annbasiwida5sraungor Dtﬂnamllysdmetprbmquahnwemr dpeatedi mnt meah

gui delin q rly treatnment of each. showeyhead,isl I

i nfl uencggfgé;re'?lﬁelf?%ﬁgé%i’c%’fllat ﬂn&ﬁystq,ise @IS tOB{ olélegﬂ]illﬁe.UKggﬁ%?ti on, it
has been yieklwd stintihatreddudehact eria are resistance to chlorine 20
treatnment, possibly due to biofilmformation which provide protection to
the bacteria fromsuch treatnent. The establishnent of a bio-filmon

i nternal Guef asesief frelRIETt] PRARMALME] | i3 Wbﬁ@zltbﬁuﬁza9§% Ryh#cipysl d up of
cal cium carbonate scal € thereon fromthe ter supply. The bacteria that
are a§| e 225 pas tiqnlerlve ohitfiendt pibagtarimay e toapikilly redetocumarmdl back into
any water.; i t standj ng:.tn.th 0 app hower is
not in uscé%agﬁlg?réég%'n t g g%&ocg\g;&%bsgjg% \é?%%\erg %%%%Pt hgﬁg}glower is
swi t ched brackriah, spéaebather ihavar deocel édsadficd t4we baahgr tam e raed osol s
fromthe ower head. ,ln particul ar 0 the,aerosols,are contamnated with
parti cl SYTIUE ARSp1 Fa Rt L N8 i A AR BeP e ERLC BT e bi of i | m
bei ng st siepiaklirarpdave te tespied toxyr d Beaseofpddttc dRRBY ah Usulery4sble by the
turby@ence of, the ¥va er flol\n ng through the apparatus. 3 Wiile it is

posst | e PREMREI SRt & SRPBYSIYEN: reat ment s agai nst bacterial growth, in an
industrial setting the guidelines suggest that the plant is shut down while

di sinfectjon takes place as typically chem cals are provided in the header
tank so MHatlsthéhe wkplosusgstadmtbien grndralspadblitrougheroidse fpootedur es by

their ve [ e . ve t n 10 n arresult, the

pot ent i a:;%élglg}sﬂf}lg%ftg{l tchg)\r% o tg)e‘gg% f\lklggl %RY%V%} ec?i I?SF@S%labe‘rS&PSe and
control theensireestthat ptfvecabtiasubaidedioormebgetlic Henlthnahyl &cifeeved. 10 As
donestic showers have been shown to be the source of disease causing
bacteria, and the currently available treatnents are inpractical, carried
out too infrequently and/or are not effective in many situations
(particularly the donestic 15 environment), an aimof the present invention
is to provide a shower sterilisation systemthat allows a sinple and safe
met hod of delivering an anti-mcrobial or sterilisation conposition into

e v T T A £ a2 Y b1 - - - v




I n one aspect of the present invention there is provided a shower
sterilisation system said system conprising shower apparatus including

wat er suppORoran®) a shower head and shower conduit ne&os/GRonésiiag t he
shower head to the water 30 supply neans, and an applicator device |ocated
bet ween the water supply neans and t he2shower head for receiving a
sterilisation or biocidal conposition in use and allow ng said,
sterilisaexkeausiven GEPHal teoripeat.t comtrel.banaaliomer agd gepastoinndre parts
of said S&‘Qﬁﬁfe@?ﬂ@ﬁﬁ%i’%in a‘éPEE'?s %@0%}% L Eihkh3al PBnYYSE §WsPnclfge Present
invention allows a sterilisation or biocidal conposition, or<any other

sui t abl e xodpadictri bac teroalbep eawis| yn andusffiektovding desieresed to one or 5
nore parts of the shower apparatus to sterilise or clean the sane.
Preferably the applicator device conprises a housing including inlet neans
and/ o5 ouHloaleveans ahofthak | owidgspread | qvo adn el eprbblenom idea shdwer
apparatus therethrough. in use. Preferably ttge %2’3“ cator devjce includes
recei vi ngt AN dha BGretadr Rvk)ipals: the wdlhowss ngtt SROMELSEI vi ng t he
steri || sahth CUPQH fihdliohh HF6dncbealpYsd RO ABRIPICN%deReINiag means of
t he applicator device preferably includes attachment nmeans dnd/or access
neans to fAneowathe pantpdsstiorbé dnbeodhaeddinte the rasparaiony feaais in use.
Pref erablye LAE I ShadRrl ohodutigh, MIANE A SIS AN, M goRigEh] on means
or allow ng connection o fhe appli cator device to the shower apparatus in
use. 195 Themsihosises cohduiptrorednses s tdyhecadpyliady ihypheofcaxorrddi bf channel,

tubi ng, hpse, pipe and/ar,.the Like that allows. water to flow therethrough
rom he edbr Uy il as oy theadisFHEOTh oWe WrEAdARE

typi cal | yrdchnBoEddON t®fatt hglls NONGEr edP P&y sleuss f iam wbinelhelrbealvahgd i s

di spensed onto a_user.in use. 30 5 1In & urtuf,r aspect of (t];niz pr esent

i nventi ontnduiérial Sapilvesearanttggsecarish deviigh rlsvederify dralagen
.CO”T)OS!“&ML% ?qg\eﬁ{ctorsufczluhéjc,fhllﬁﬂr?éjg%ﬂd@’ 79 de Fipalﬂ Gatpr device

i ncl udi ng; "a housing ihcluding inlet neans arfd?or outl et means; 5 receiving
meand5l ocated in or fornming part receiving a conposition in use; the

housi ng d/cqr. t he, rnecsgi vi neans ans.and/ or, acegs n o allow the
pl aced i ﬁﬁpk@rple%%ﬁe\}yntg enefg%%uf:ﬁc&s}gfoaas%ﬂe{rﬂeiﬂﬁ%tﬁg é%@?qléﬁ /Oofraaout | et
means of dierteelisithigatoent hefvieaghathaehyivadc oslasgéliyoin flaebeedr bypr ovi ded
wi th conpection rreani. for .all ow n% connecti pn of hgéfCﬁEJ i cat Oi} device to
the showdMCOiMAMHE AN Qfpdr At TFRT R Cefireappl 1R 828f the
present igwent ir@p At awstieftl €8l yBaderidel i ner Ye aktBn €OMRBSI EhSriher
cleaning or treating fluid f]oWw ng through the apparatus or one qr nore

i ntePlor ganimesd, oposhblgholies tpphiatiley feunationowwapplr AQYiEE ot her
appar at us Wil ot Ched !l ke CORIEGERY | Gebn US€ucline applheator gyl ce can
be retrofitted to existing shower or flurd flow apparatus, can be 20

i nt egr al lesthbliskaneher eWi tah, biat-tfdohed t olmkeraahabliyfatetsachedshowamd/ or t he
i ke. The co sition is preferably, a clkeaping c osi.tion uch as a

bi 0c; dal APETAIRS| 15s BHR G o RABEFE ] Bh 2 Ll IS BAHERR AR S Bos: t i on
and/ or t_rbe:a:}{: kt_GI'}der%@d frone tﬁl&ba&iteﬁmupplgr.rfhei bh_ﬁgeﬂ”iﬁ_?_ﬂﬁ@tdﬁﬁz nﬂﬂﬁan_ i Inner
portiaon in ui d conmuni cation_wth an outgr portion. Typically the inlet
and _ggtletto TANEY @r @D lrse;i);s@cﬁl}[“% aﬁﬁu%pleﬁﬁn%-ile&quéﬁtwf tPAEhenitAner
portion e QUERSt Roléftoﬁarﬁﬁn@ﬁ{ habiyo g !iqgg/@fatl%r W1 icpel udes a

mesh, one or nore apertures and/or “the I'ike to al fluid conmunj cation

bet ween tsheowands modimutss, porh asris dhe tshowerdiosngrmdurwer bepady one

enbodi Meng i fie §ECRh¥G: IPANT CRRIDBA LR JAC (her B)0fedy DRk ELLgL Ot @i ner
for contalning Or supporting the conpoSitioh 1n use. ternatively, the

recei vi ngnmelaeswater be as aarbsplddionedhwi thowedrhkehdudinngantichlag! i mi ti ng
TaN30'° the aerosols are contaminated with particles of the biofilm
containing the bacteria as a result of the biofilm being stripped
from the internal surfaces of the apparatus caused by the

turbulence of the water flowing through the apparatus.



5 separate the cavity of the receiving neans fromthe remai nder of the
housing. The delimting neans can be filter nmeans and/or the like. In

ei t her emvodnreani4obhe basket, container or cavity is inPCnGROTIGISMIAI cati on
with the shower apparatus or fluid flow apparatus with which the applicator
device is fitted to in use. 10 The inl®t and/or outlet nmeans preferably

i nclude at | east one opening defined therein for the flow of fluid

t her et hr oWdtilé nitusse pdssible tentusdi nente Weasévd rﬂreatmmhtsuageimsmeans are

provi ded an.alter e _enbodi nen nd 15 outl et neans

o e et ShAR, Lhe 2RSSR ROERpR Phe M SHd e s SnkbaTh on

¥\1 t hdo]pfe t(h’atgﬁh@ Padﬁts 10f shhe &bwrwh@maratsmfed?i@ﬁetﬂbéy plackeast one
ul ow C

defined in the app]icator device is 20 substantially
al i gned VPRCAIIT| Shemir SRR PRIV GEN eatht ReAdehoRsk APpHYAL dae
Pr ef esablyhbhe %@@éﬁﬁéhﬁrbgeﬂ’hﬂ?e&%hr AT hRL fbéé’&ui’@stﬁ Sgpl y unit
and the shower conduit neans of the sh o r 25 appar at us. ne enbodi nent
t he appl icefyomadeye cerd $ngohnedt zad otinpe Mﬂ@ungalgsta@rdu a$ Ify ﬁersuﬂti,ne with
one or t o8 atus r i f in use.
Thus f1 ui é}ee Osé%ér\}\g 1 Q? 53\?\,5 ro?anB \t/tvgt el%é‘gﬁ%ﬁtk%ﬁﬂﬁ& t%fge%gd qglswer
condui t regrervase zmadicto/madlh'e) &ppslurce:athat déwi op.timfhenf pattbfthawcal | ows any
conposi ti.on cont aj ned, w n the receiving nmeans of the applicator device
to be rel éa@éjcflpﬁlyoafhb‘(/%ier supply or fluid 7 flow and pass out of the
showgp apparatus through the shower conduit and/or shower head. Preferably
the water flqw channel of the applicator device ang 5 g/ater flow %hannel of
the part df AREHEReshapfffsatiiyaneemnPeAWR tQ PrrtBA FOUAFE ©

substantiglskyse @’Mﬁh&;y atféngednd Nt c'u'i}r A gﬁ%ﬁﬂ'a'ﬁ?@ttﬂe?%de‘?ﬁg' t udi nal

axis of the applicato eV| ce or channel defin in the applicator device
i s subst aei dmyraeticdl, etamiied and doiogriedreijuhnthe 1oddprudiaahodxi s of

the showereedQ,qpparat “nhy Ch%%e' 198@' “f@ah’?cui‘ar Sho‘{fgeaﬁ%‘%‘né‘ét‘ié W th

which it i's ¢onnect ed 041 H I cal one end of Shower "condui t
meand5i s qarvrbaenent),han iﬁrrabé ﬁwqwdslaheaﬂnfmtiommecﬁd qrrotvada aal e screw

thread on. 15 the wa Fﬂger su uni t, or ans Li ke , shovkg head and
e ot hort HERHEE Tt H iR ey e A i V5 SHRPLS ¢ Hidsaraing phosite

nal e/ f emed d%%xﬁé’hh@rﬁ@%ﬂl%@&&hﬂa@%f‘%‘%&kﬂfka&f@ﬁe@@ﬁi@ﬂ%’itl&@ ihfioone

enbodi nent, t he connéecti on neans include one or nore screw thrgads ext endi ng

from prdNAUEELoRPRAraEEDCcEAt &F weitrhl Fﬁélﬁrfbusﬁngﬁkfft £he 24%p| PEatbe devi ce.

Pr ef er abl r t he ct e 5 | e, and
t her ef or e%g%ﬁ%(% %Norglbg?gasol?;e}ée?ve ﬁﬁ{/l%t hde&?e sc%evr\llp%ﬂrbegad g? t he
show@p ccnidalnlngeahnewtem appamanmrtectemrmuﬂagleelfectq\eentnneasmen‘thef

connecti Qp Jreans coul d |ncll%de an ny cor% tiaon of t%o one. or nmore
screwthré‘a?ds PPAEYYSn fi} gpus flta hdnf%r Zcé)rfnecst 5 ©

inter- engﬁgmlpg)stmmgr ssucchnet}mt n@rea tb eeicbn tpo bt btﬁdlthg Ibugﬂdr b Noffenbers,
qui ck-rel ease fittings, tw st- Ioct;1 connect i ns and/ (gcra] 8 In one
embodi merfPlGRHAlP ShendC Y EYpld i hgetn oy e [9gs camber aﬁét 8¢t he

shover appenatHsefdld 6P wRAlI ?%&rctij@i{' €&n bB ﬂlﬁvﬂf&pd' nment the adapter
means i ncl udes a tube or conduit provided with 'screw threads at one or both

ends23such 5 as for exanple femal e screw threads. Therefore the male screw
I R R T Tt L R T L
shower sterilisation system, said system comprising shower
apparatus including water supply means, a shower head and
shower conduit means connecting the shower head to the water
30 supply means, and an applicator device located between the
water supply means and the shower head for receiving a
sterilisation or biocidal composition in use and allowing said
sterilisation or biocidal composition to be delivered to one or

more parts of said shower apparatus.



10 Preferably the adapter neans engage the connection neans of the
applicator device to one or nore parts of the shower or fluid flow

appar at uswor 01291400 Typically the screw threads are ®omfdBroriadiiie

hal f-inch British 15 Standard Pipe (BSP). In one enbodi ment the receiving
means includes filtration neans, typicdlly capable of filtering the fluid
fl owi ng between the inner and outer portions or passing through the
receiving 20 neans. Thus, in one enbodinent, the filtration nmeans defines

t he innerand ;outer partio Qr_ deljm td .r ecejivi means.

I n one enggl i?}éﬂf’vetthééteﬁlfS[arqi?flosrysgrggjn8f:tggeag?nggﬁ?{)i%%r’g%ﬁoglr g&évgaaze.

Pref er abl yterliésash osr gbigeidd farmpdsition,plastasy wehek suitabtetal based
material. In one enbodinent the filtration nmeans.extends or is arranged
substanti%‘PP’;P‘b%‘H%hdit@Eﬁ’& 445 1iyh @ r%"lcft%%‘ﬁ’ei? fiFEi"Gr?ithﬂPGUéﬂ’f 30 the
appar & uspffrel & At§EBET the | FRGtdiapdaraxhs €efinediddroroblchhe thperture of
the inlet and/or outlet neans. Preferably the receiving neans and/ or

housi ng i $amgbstantially circular in cross-section. Typically the
filtration nmeans is substantially concentric with the receiving neans

and/ or channel defined 9 through the housing of the applicator_ device

t hr ough WRreferfably dttié applicaise devica eomyptises 2ehmotingninelelihgl trati on
nmeans exter](gé across at, ,5 |l east .a porti gn of;; t he hausi ?ﬁ%bet en. trhe i nl et
and out | eXFEARENS #ifl{ BF ?Pﬁlﬁitcﬁl&anl‘sl P8 AIONNG Pifef SoEt S 9 one
enmbodigrentrdiethowbioReed appubstwnthatd thrégiiapedise. i ncl udes an outwardly
protrudi ng branch or armportion froma 10 nmain body portion to all ow
insertion of the conposition therein in use. The branch or arm portion can
be in flupdecQumpi cafd oq gm&atbfﬂ_e HEUPdé“d?ﬁcR{désherQQéﬁ'iﬁg Ofp H@sn body
portion interior so that g.rrposmlon can pass into the water flow ng

t hrough thecatedsiing am fesmings pami ol 1thet HeoesimgoSioti sacEEvingcdhgbl e i n
the inner pOrSLoRAAr cSAVISYi0la {heyLeceiving means, such that the
filtratioh reans of the Fetel Vi ng nmeans retains any insoluble material,
such s for exanple any PVA material where used. 20 Typically the

applicator,,device.is arranged to al.low liquid or fluid,to floyw through the
inl et maa{%‘et Eopﬁén%lﬁqgoﬁégﬁsﬂiﬁeév{% I‘P???? a‘t)tfir the @ kc.atl‘—;ﬁr%ivﬂ%]rcet ypical |y
in one e”??é’fd‘fﬁfb‘l tfiecladeRlsi @efa@h ek Co dah rm0ef dedk! aveddguiod or
fluid to T)] ow Ztg%fhrough t he inl eg rreins nto the inner. portion, fromthe

i nner por eHleW tthe KO TBROSHIPHr tPoRCYPAAEHE F [HCAEFORIVHEENEICHMY Hut from
the outerportion via the outlet nmeans. Liquid or fluid may then flowinto

RO . . :
a shower Hose, conduit, pipe and/or the |ike connected to the outlet neans.
30 | Rne enbodi ment the receiving means i s detachably connected to the

housi ng vpa_att agh t s.. T tta n ns .can. Jnchude or any
conbi nat i gﬁeg rag)ﬁg”gﬁengﬁgentscar%@f?ﬁr Qﬁggé?féﬁeg?‘i or?rfg’i &ﬂq’lﬁggrﬂ_ e\ﬁg%lgi ng
nenmbers, epanektio entdams, fdi esl]o w2 @b DEi40aPCH @B20 kg hisd26ok 10
Screws ang/ or the lLike. Thus the recelving neans can be renoved to insert,
remove anfEBICG 691 hCeSh AW CLoAPBaTATUSHIY MSFein in use. 5 In one enbodi nent
t he housi ng includes an access opening, and preferably in addition to one
or nore apertures of the inlet and/or outlet _neans, defined in a wall of
the h¥usiddie Thowetesonedpuhi meany ovs thipesaliccess typeheli so&qut of the
housi ng apg!/ eceivi ng ns,:and fer : i i el or 10
cavity of € %ghﬁg’ugﬁh}éﬂ%’r hrgggéispv?%gaﬁé@r?g ?%r: )(;Illj%ﬁ k Q?C;HIP IG{JSi g)'aftﬁg%s%ni n use
wi t hout héhdiwgtharetbrought ficotmoubienyaand/ oupphcenvang tedahs showdthe

apparatus, Pref.erably the ¢o sitjon can | gcat.ed. i n-t r i Vi ng nmeans
t hr ough thgagccﬁég d 8%%9%% (R}§iaﬂé7. ?Eg BPélElé)flabqu/ tgﬁogﬁﬁgv%ﬂeans are
provi ded fippaeiass Abihehdebedse epaeirng didpessedibatelDayee inpans are
typically novabl e between an open position, wherein access to the access
openi i s possible, and a closed position, wherein the access opening is
tZQ ﬁlt osedTH gipP1ablthrt BRVGLOSEL S BBAREaRhRW, 188t 151§t abtdHdd ot er

[

? integrally formed with the shower apparatus.



sealing of the access opening when in a closed position to prevent fluid

fl owi ng through the applicator device fromflow ng 25 through the access
openi ng iwothe/miwmsed position. The closure nmeans can b@CpiGRIHLISY214
rotatable, slidably novably nounted on the housing and/or the |ike to allow
novenent of the closure nmeans between §he open and cl osed positions. 30 In
one enbodi nent the closure neans is slidably nmounted on the housing and the
cl osure renasfiartheraispteaitnefl tha piesedltaset mosns itharbys prootidedbde nut or

closur o ML OTIETIGE0E LUV RohbPROIEH Oh "BV e pgid

Pr eferablﬁloﬁphppla@mum‘ daid apiplientd odeivige irohedidg) a direction 5 away from

t he access, openi ng S th cl osure ns to .nove fromthe cl osed
position & 8%168éﬁcbﬂé 11§ &n.¢ tRB’ceé‘thoﬁHE?Otrh%uﬁlﬁtt BFafPdcki ng nenber in an
opposist & HceeedOln ERYESIddMGedl 5 US £ ﬂ&%@ﬁléﬁ "1 3B f O HRO$dilig0Mok 0 a

cI osed position.” 10 I'n upright or vertical rd piped systens fitted with
‘drai n doweelVing HlQ@I@:pOStltﬂe)IaplpluS@ator device can be fitted with a
non-retury, b [ enabl u ined in

the fi xeof ;ﬁ S%J)gge %/E)L}e w}t fe ﬁqV&? %%sp‘é‘@&ﬁ] ﬁgﬁcg?g?h%dom

val ve autmrafahlscalrﬂdy/mpens:esfsSrffhmnappd)l aHb(w dm/l«:@m[soqamfrerablbeused for

the deliv ﬁhem cal. 03| ti. on such as an anti m crobi al

conposi ti Bl 6 F&&Femeﬁ ¢3RS 4B conposi tion and/ or aci d

sequest erwngr@meﬁet iialet | Ahd /lote sholeer mpRasatite Opr(ﬂzidcfﬂ f kndigh _
apparatus. 20 The conposition use with the appli a.bor de |ce can be in

the form@INRAEEHgE dneags| dor @i{o‘ﬁ’fﬂg)oﬁﬁépecﬂﬂﬁ cﬁlfl Y€ h@ PERERLOA

conposi ti i3 SYPREAHLFEEX LSPl'diH' Aol 2 \re@ia%tug%'ﬁ's@“e enbodi nent t he
conposition is contained W|t cont ai sachet, capsule or bag. In one
enbodi nent the contai ner, sachet capsul e or bag is nmade of a soluble

mat eri al , uch r_e rrple 0 Iat m
Prefer abI Fh%pﬁgllcﬁg?é & 8l tl'srlrléclbbJ(fes%orPﬂc‘%)enggnnghgwsa(ef%cﬁfljvgl cohol or
PVA) .15 n d¢léverparh nemrriﬁ‘rﬁzsnhﬂmﬁtﬁrl charmieg) birotredantigidésid ftbrenhgal

carrier d pr the chemcal carrier is 12 subs ant i al ¥Qr whol |y
non- aqueo'{}’st P}bft aB PA5AFd SO USSRt BHETH Y ST ?‘éersatﬂ{/ B aqueous

content), sm@rtial'?@afétuqoeﬁufwtﬂb%ﬁ talptéadﬁatdg s$ldthie@na phatdrssHivhl e
contai ner materi beforé the requiréd tinme in gne enbodinent. 5 In one

enbodi menvhigle @hmmn%@m éP 18 BpCi ncheaRP HE2 50 K %‘HéegF9€obe such as

hexyl ene I eq%qi, h olubl e

pl astic dtqeleasng% so %gtlgg refer a%fnﬁ)(lhH Kyl ehgaﬁ?%}ﬁust 6?12 t|8r'éow ded in
an arﬁﬁhnumégbadﬂy\efﬂtrﬂedldﬂ%dwlt\hel gttacbedt be cﬂctva:lhaiﬂl_yrp@suatqh@ld tand
further preferabl 10 00/ Preferably th cal conpo i ncl udes
any or amd® ‘i ﬁ%fen lf%n an?(?’iﬂpc?%ﬁ/oeﬂ ?% BgFaearlabIHersTaEz)a?leﬁéﬁﬂghel ating,
sterili Saé(b@l@)(ﬁd‘iﬁ/(ﬂf m&ﬂeraslaebm@agmr otrﬁ@hl[@twﬁp@@m‘p@snim ona

enbodi ment the chem cal. conposition is }L)I Ochdgl or sterilisation

conposi t | HH dAH & EANER LRI 8 8aC MR HA1 0B & d /0D ghe h]b%nent Preferably the

bi oci dal active conponent is N (3-

am nopropyl) - N—dodec | propane- 1, 3-di am ne (Lonzabac 12.100; CAS. No.
2372 2p- okn losrez amb el imesistieateagivingrmgiagsed efinesrandangs ROHIOR de in

vari ous cou e h [ c ations of
0.5% an %lgltdé fé% vgﬁgggﬁqﬁgl[ %églfLaéF:égﬁgflpﬂ}g@cob ecralhg %gﬁ%‘i&u s and
H V down imd(xnmtdeﬂtmahnsmieoi‘n @eOpeetive fluid communication with the

inner portion and the outer portion.

30 Preferably the inner portion includes a mesh, one or more
apertures and/or the like to allow fluid communication between

the inner and outer portions of the receiving means.



Preferably the biocidal active conponent is used in the conposition in an
anmount of 1-5% by weight of the final 30 conposition. Preferably the

bi oci dal w0 2e8t2idonsati on conposition includes an al kyl parlGBeyl 1Zzt5e214
Preferably the al kyl al koxylate is used in the conposition in an anount of
2-10% by wei ght of the final WO 2012/§01400PCT/ GB2011/051214 13
conposition. The al kyl al koxylate typically acts as a wetting agent. O her
wetting dgentre coubddbmensethe kaceivengninedinsensntine ivottpodorimmfi s an aci d
sequest eréag% 2 conposition for cal-ci um _car honat e or ., pr | pitated

har dness f199m (S AARET | orogur?%‘g&mé?gt h&tf 1 di (Epfq% z%\pp Gtus or

shower apph %tdmtlo-fhllﬁ gont mlmﬂmﬁ@lyf, héhe eso¥Blingf nyard eani bg af the
"key to whic jo-film i}ﬁn&y successful l.y. adhere and build up.
Pref er ablSAHRE €8 tWéFhII’O‘i ausing withy QFI%?btélhgcr%%?’aS §4ch as for

exanplse a@éﬂtﬁea@Mt RS £ERE ARlK i ﬁs:é@hg $roeeeh eSO tion in
an am)unt 2 10% b ght of the fi rrgole on. 15 Preferably the

aci d sequdst uﬁgngor@bm cbmitmgu@@gnéncan e Sliercynetes mmeferably the

al kyl e fe A l0% by wei ght
of the flktn I%tgr'rpllcr)lsie?ﬁlo {%}16@8 rﬁgm%oxygk%{] ?yplé% yogc ’ng a wetting
20 agent 1ncﬂmd memmrmguagamrsvnmhlﬁldaehwm apip amawermoﬂ]m'dnﬂd\he

cont ai ner, et, capsyl.e,o ontai ng arou nil .of liquid

conpost & B LSty LSS P A PR RE S R HTEGhBOSR PSR 1t wil1 be
appreaoi ated that 25 the volune of conposition used can be varied according

to the circunsgtances. Typica the conpositjon is_provided at a
concentraThénlfblﬁta?de{@fOOPIL@O/J%%%%NIM ébH;Y d%&ﬂéel%elﬁésé QABwer head

30 and s &%W&eﬂ%ﬁéré&%“%‘r%l@@@o‘(@'é'ffeﬁu{-ﬂ HQeRHd08H 4Q0mL, this
typically provitdes a concentration of approximately 200-500ppm when the

cheni cal wwenpdsi tOlrtm arsbmdlm@m ivepeaage trlest hed ioupled rfllelalmsngr@he shower

head and condls TN |10kl YO R04RLO0ANORCTLGRROALIQI214, 44 be

appr eci at e concen on o emca ositron can be adj ust ed
to subt tdl@tlasenesnsw&be;movfﬂ)qﬂ.cal ly the chem cal conposi tion includes any
or any 5 conbination of one or nore foam ng and/or wetting agents. This
assists in the penetration of the bio-filmby the antim crobial active

conponentTRRA4 pHlieh b6t &@W@n@@t@?@éampeup@m&ajo&maﬁatm@ﬂ wihgh| n one
enmbodi nrent the and/ or fragrance he col oured sol uti on when wafer flow.

Thus a us¥ie aphanataspaFisf Plfl the |sheWst caiia P sc drisdsrapbn atchasitcal
conposi tioh. i @ﬁld'ddeﬁ % dé’ﬁaﬂ)’x‘%lt YRzl d yuPr ?Héd‘?@éﬂ[c 1Bl mi%@vﬂcge is

conposition is dissolved in the can visua e shower
appaift usulbsstheitradlyt rﬂagreddeuthtmeﬂuld ﬂow channel defmed in the

shower apparatus.

Preferably the applicator device is located between the water
supply unit and the shower conduit means of the shower

25 apparatus.

In one embodiment the applicator device is connected or
provided substantially in-line with one or more parts of the
shower apparatus through which fluid flows in use. Thus fluid
30 or water flows from the water supply unit to the shower conduit
means and head via the applicator device. The fluid flow allows
any composition contained within the receiving means of the

applicator device to be released into the water supply or fluid



I n one enbodi ment the biocidal or sterilisation conposition is used in
conbination with the acid sequestering conposition. Preferably the acid
sequest erwogoaepmsi tion is used in the 20 applicator deciraB2baiGiA4uUse Of
t he bi ocidal conposition. According to a third aspect of the present
invention there is provided an anti-m¢robial, a sterilisation, a biocidal
or an aci d sequestering applicator device for shower apparatus. 25

Accor di nflow anfdograsls aspeef tbe shevwmresppuritmenhirongbhéhe skowesvi ded a
conposi tion, yan anti,-ni grobi aly, coprposition, a biocidal conposition, a
sterili sa‘i?%‘f\u{c}oﬁﬂgéﬂri %ﬁo‘gt&a}heaadgipd sequestering conposition for use in
treating, cleaning, sterilising 30 or disinfecting one or nore interior

surfaces of shower apparatus.or fluid flo aratus. Accprding tq a fifth
aspect ofIQ’Eerébegﬁ)éé%te Wﬁf@ﬁtﬂ@ﬁvtm%n?]ls O\gr g@?o"e}ﬂp C?ré?hdﬁevdiceu%?ﬁg shower
steribi sayhalt FY§4%LBhaad MORE1BAPPIGOARET/SHRBRAPEL/ AP AdAtukS vaiyht em

conpri si ng, shower apparatus including. water su,pf)l y neans, . a ihower head and
shower cowbigh irdarfstieshteatengub s rsiaNircaredallyoa teagast-eF bagppny neans,
sai d met [ i t Qi 44l I [1GAd QU eV pet ween

t he wat e:}? egt%%ﬁ?lﬂngeaﬁgﬂéﬁésp%é s‘#&%g%g%f%%%ﬁﬁ ngiarsterli(lc‘iegati on or
bi oci dal cloarpoel diedinéd inhehappplbastrr device iantubletanteallygp seiltel
sterilisation or ,biqcidal compositiagn tqQ one gr nure rts. o ai.d shower
appar at uswlt%o #hdy é’ﬁéﬁﬂﬁfl’t Welrtrﬁefth(?dqf)ﬁ]cglﬁ%gl@heaxs}?eﬁﬂgfthﬁ I %)}\}\n Wﬁqmt er to
f 1 ow10hr oijgyha ddiess awech appal advfinted ciausehsaildostear idpsatatas evithi oci dal
conposi ti op.to.be delivered to.the one or nore parts of the shower

appar at usVpichdg 1s monpeeted 19 Angd$fect of the invention, there is provided
a nethod of treating shower or fluid flow apparatus with a conposition,

said nethod including the steps of fitting an applicator device to the
shower orTypigally lcow spshedtihe shoscemaeadumy meansdssprogidetasvithng neans

provi ded Wi A {OfdY NRA0" fOf L dRIShG, 2Hhdiecatidld digagogRos! tion
in the recérving neans, sw tching on e shower or fluid flow apparatus to
al | owsa |lihguimchter §hppty tunitl owhbaosghikewisastthpashowfert headppadat us and
the receiying peans. 25 Preferably the thod of treati i.s. a.gl gani ng,
sterili si%@‘f g}th(ﬁrsﬁﬁfﬁ&fﬁg‘enéﬁﬁé%‘?r 159 n&I“J&r NS dpédt %%f P[fﬁ)é”ﬁﬁ enti on,
there is RiQVigiegodi et} /fentdlRaBtRgwOrhde sd of Retildgws hwwetie egpar at us,
sai d shower 30 ‘apparatus including a water supply neans, shower conduit
means andPEIERGRRCCHead, said method including the steps of; fitting
an applicator device to the shower apparatus internediate the shower
condui t neans and the water supply 16 neans, said applicator device
provi2led Mi tdne egabvidignentatbel ocanedtion anedne ningdugdsr 0 nef or K@ AHEuUsi ng;

di sconnect i ng. ok Ssi er L Vi S i ni ng,
sterili sisncgr egvr téllrggﬁg e%f( ?%%ai(}lcﬁrptggl?% éin%l‘ﬂat% ﬁe Og{]g)eﬂcgd%\%lbﬁg&r@aﬁ%ﬁﬁ

swi t chi nglenhohsispoverthapyeplataot dealdeow I iquid to flow fromthe water

supply means, through inlet nmeans of the receiving neans, to outlet neans
of the receiving neans, and to the shower head via the shower conduit

means. 10preferabby &Rl ablowt lierdmihed thel csiefetNomtePaRs Ald BWthg the
chem cal conpositjon to _substant] fll Iﬁyq di ssolve in the mé@\rsq \(,)fnre fluid
& .

f1owi2ig tadtghtchethetighre ovulteh foleApPar a¢eiy cshd ¥ fgléeans once
It is swighed glehq B?rf(?ve\géﬁ%ev%f%loﬁtgl?ﬂl Hd% to allow &) Ehébliynt he

chem cal solution s all to stan rest for a pre-determned period
of time wihlidricbetiveeshomerseapparatus or fluid flow apparatus to all ow any
active ingredients of the 20 chem cal solution to take affect.

The connection means could include any or any combination of
30 one or more screw threads, friction fit, push fit and locking
connection, inter-engaging members, one or more teeth,
protruding lug or pin members, quick-release fittings, twist-lock

connections and/or the like.



I n one enbodi ment the predetermned tine is based on the follow ng
expression: 25 Biocidal '"Kill'" =f {E. CC CT. pH T} Where: The

ef f ect i vewezs12afo140he bi oci de nol ecul e agai nst the 30t ar getr/dreot185iH4CC =The
contact concentration of the biocidal active conmponent in the systemCT
=The contact time of the fornulation i8 the system pH =The pH in the system
35 T=The tenperature of the system WO 2012/ 001400PCT/ GB2011/051214 17

| n one enbodioment etrtteodherncaladagitetri onerssaldreweplrovidstdanto f adldet ween

5-60 mnutes., Prefer,ably the chem cal solution is_all d for

appr oxi met @FHCEE R nl&?te‘g?e%PFlg? e?féglwfrt r?é)pc%gﬁléa?ngoﬁu i 3&’%1?"%{8{35 hed out
or washeddevice. ramotltce sitnyéimappahat ndapted héthd invlabpanatulse oy al | owi ng
fluid or water . to flow through the apparatus a%ain for re-det ey m ned
peri od ofc@ﬂaﬁl‘f (P!fpé(\}\ﬁ_iﬁ VhET SYCARH ﬁgf?i‘&%.aﬁ@ €nn Oéﬁb‘g%‘ﬁ?ve_ﬁ’tl_c he

chem cal &@%ngﬂfll leSfdhated drpwARht 8. MHdredBref tHheniRCQEYEWY Neans,

such that |iqui ws fromthe inner portion to the qutlet neans via an

out er porthmadofot hehe egpplicagoredsyicasin nogse enbodlinent t¢an chéni cal
conpositi i vi d i i 0 that

di ssol vesgg%hgﬁgé(?ctgt ?%% rgflﬁf %gg%%l Bff%(fg)&h%%r\g?%r %%ﬁgﬁgﬁéﬁ%o ?Irrent any
remai ns ofhd hdapeat aheens. sachet, bag or 20 capsule following liquid or

wat er application is retained in the receiving nmeans by the filtration
means | ocated between the inner and outer portions of the receiving neans.
I'n ong) enpegfdraniyt tiee shifre rC ol d ermgxf%& ith esdbsiraadtich | she2n s idfl ed up
with liquid or water in which the chemcal conpo iéio IS subs&ﬁgtially

di ssol vedthergpipdEate ri¢evishol@R O fe8d MO8 RATISUBE AR IROVET QT FBHdW th™ t he
chemi cal [ ernative enbodi nent the chem cal solution is

al | owed t;ﬂg?%tag;ﬁgr{glt?%q?h%ééhomr conduit neans for a predeterm ned period
of time, typically around one hour in one exanple. Preferably the stand
time in e dinent is 15.m es 014 L/ G2 QRl1214 18
Typi cal | Sﬁyﬁegj@% were iss(:rrgﬁ’n?hg%p%% W r%\é%fgg&gé? %D Sg%pepgﬁugﬁglggve nor mal
mai nsl Svat $tarsdipal PipenfBSRy.ure) for a predeternined period of time, such as
for exanple around two m nutes, before the chem cal conposition is added
into the 5 applicator device. Typically the shower apparatus is flushed
through wihhowat een@o@ihent! itHei Gebelviaioundane trxlthvesnifildtedoaf ter the
chem cal solution has_been all owe? é,o stand for t,heef%edet e&m’ ned peri od.
10 This emmsamss typicallyl cepabés of fiheringdhtedluihdiowing heéwesRoved

before t hﬁ%ig@gg&{rohﬁdr K yg?gﬁgtrﬂo%%r HiC 'aslm%t%fﬁ% e ‘%@g_Qang“en al |

traces of ured the foam genera _ he wetting agents
have 2fbnphetasisy Thseppenrate fernmadienshigwene sfittay tiam mases dsfimsording to
further agpects of the, pr

shower sy5tem 3Rb a? h8§%§¥nt Qi§2r¥e$ftésir g?}ft? NEEnlividY O%l dafk 28 ang/ m crobial

receiving means.

In one embodiment the filtration means is a mesh, screen or
25 gauze. Preferably the mesh or gauze is formed from plastic,

metal or a metal based material.

In one embodiment the filtration means extends or is arranged
substantially perpendicular to the direction of fluid flow through
30 the apparatus or to a central longitudinal axis defined through
the aperture of the inlet and/or outlet means. Preferably the
receiving means and/or housing is substantially circular in
cross-section. Typically the filtration means is substantially

concentric with the receiving means and/or channel defined



20 Thus, in one enbodi ment, the invention provides a practical approach to
the in-situ sterilisation of shower apparatus via the use of a detachable
or per nmangotbiz/@mi4oached in-1ine device used in conjunctipom/cB2otr/s1apeci fic
chem cal treatnent progranme designed to control mcrobiological activity
typically in the 25 shower conduit neagps and shower distribution head of

t he shower apparatus. The introduction of a sinple, reliable and easy to
oper at e ithdbvigtuathes Hovesimt esf | ilsat ipplisyséend pvimel dbsoulgh opbarht unity 30
for ext egﬁi.\/ , s%st.emati c control of a current potentially serious threat
to public'f QWS TR) ¥5System coul d easily be integrated into standard

cl eaning programes in hospitals, hotels, sports facilities, schools,

pri sons, detention centres, universities and into every hone in the
country. Itha perdmr ambeduniesitathe fplise tionomeany GrLeddpCIE s 021/ 051214
19 onct hi oye e r | CLM i gk i t hreat en
publ i é helgfl?{] %oﬁ?%ﬂlgtél v(gfydfs)fir g%’???a%]tb?{n\gggg the llsf)géél f%?lgpeﬁ%gg?nent s of
t he i nvermieansarcefilosy Heswdi dedl b dwhlerveing thErgluetovdenl) | ustrates an

expl oded schematic view of a shower systemincluding an antimcrobial or
sterilisation applicator device in accordance with an enbodi nent of the

i nventionln 1&n&i eileoQirmkhysthat Asudingx ¥ addsk taaheiiht i X-sheyedf oa shower
system i ncl i\lh(lji ng an antim grobi al OC{. sterili Eati on apﬁ)l i catop device in
accor dand@ChieRS A1 QUHAA i oRT 188 PRanFRvehiAtgh. PAseny 32

A TTugprat@sid ivé aW P+ o ANRYGII SY SRR iG] Wi (HE 2Bn3pbLITiGh Ol étleinr
sterilisation applicator device in accordance with a third, enbodi nent of
the i nverini omse20 Ebgur braach| | @4t r 4185 HOEKPBr n&RNs| BE vivw Pidn
applicato i >car di I f d ion and
Fi gure 4b&?rg$xulslfl?%atatg§8awé€}g§}slgsec ?grltrg]ggk \rﬁaﬂgévhé)a}kée@nﬁa%;ﬁgeﬁah%r%ﬁ%of t he
appl i cat gsotiéwncenteribirgsoe that @5 auitis Seabepasd usitpatbeawarer her
enbodi ment, of. an_.in-line apgl i cator. device 402 that is located in place on
the showel O3P8 Htirah theghPPEiHd 0S¢ he apparatus and does not require
removd therefromduring a cleaning, sterilisation or disinfecting process.

30 Figures 6a d 6b show exanpl es of possible push.fit connectors that
coul d be Egewﬁfx HDeh & GIRPIOISHE Ode v c]é’csaﬁéa/:lﬁ iR Fﬁﬁu’r%‘%eﬁsd’-%’étl?ﬁ S&cure the

devi ce be&mgf 4 1hd aggeggwi BR%ns, AhdH 9 @PFHkr Ao A dARS 8t

invention there is pro uni que nmethod for cleaning, sterilising
and/ or diienfreceiviggsmoewns asparzs vy andopablka euntatisl, t Heck isnvdPhose and

shower head of ;showe par S . aspect of the present 5
i nventi one)faf{lelpéeiasflyp é@gd%&%gylaa}li\ggg?gg}&%%at or device for allow ng the
cl ear®Ong or disinfecting conposition to enter or be located in the shower

apparatu | n et further aspect .of the present .inventiop thegre is

pr ovi ded_SgYBFﬁ?’gl% té'}eea"ﬁ? CalQter94YIS4t il%_na’gtﬁ&gg:a &f’siailfoe%t Plﬂéngp%osi tion
for use ifjyideolBcshanebudpPahativset AROL S abothdeMitter midwn ApPd ithant s have
desi gned a_nunber of devices to allow the 15 introducti OE_ of a bjocidal or

steril i satilt6atioshparéanon Eﬁﬁﬂ_@ﬁ'f atypiicellye gifes 08 n Pf‘for‘ih?nt o the
shower ap:gggﬁﬁE%§%r T i%%”ﬁ?séxtr'a% P RIRS S ﬁgl#?{dl Bl pdHeedol TSOwt he
an ead of t e of

shower ho _ e apparatus downstr , the water control
val vés) dfrontgh ahpaiataasmemsninho rdfeiencs pordiogurrom therianes

illustrated shower aratus includin watar  suppl i a ower hose
4 and a %B%Pnﬁaﬁgg %8 %é’%ﬂb%rvgaeg%l% fﬁ%rapt;fg\gi é%éj V\%’t énéi é)t%a}ndard
mal e screfyotrhrgad ocasngdaios whi chie icutlecehveds blLiqbil strafldad dnfagmal e
SCrew threha%j cqnnector 10 on one ﬁnd of the shower hosg/4. ﬁ'am' L&rﬁly, t he
ot her endHit theYsnEWer s VEr pRBYFded BH> aPHRE t 2RF/ & ahliGr H¥Fenal e
screw t hreggn 6enieehothe  uMi Chhdahs.

30

In one embodiment the receiving means is detachably connected
to the housing via attachment means. The attachment means can
include any or any combination of one or more screw threads,

friction fit, inter-engaging members, one or more clips, ties,



30 adapted to fit the standard nmal e screw thread connector 14 of the water
supply unit 2. 21 However, according to an enbodi nent of the invention,

t he anti mvorotzimii40or sterilisation applicator device 16PCS/GE20t1631214

i nternedi ate the shower hose 4 and water supply unit 2. 5 The antim crobi al
device 16 conprises a housing 18, and1meceiving neans 20 which can be
screwed on to the housing via screw thread 22 such that it extends

t her ef r orgcrewkheahdysirngh®8 like pr dhivdedthvi t heagivingetm82npr waindeliewi th a 10
standard nmal e sgrew thread connector 34,and_an,outlat_ 3 ' with a

st andar d TRMEVEdr &9 t MELE RO COrAEE/ OThECPIASS vﬁheg gggﬂnfgx%ﬁ??ﬁi s

exanpl e i&sdbstiantéa@l |y circular in cross-section, and includes filtration
nmeans in the formof a 15 concentric nmetal mesh 40, held in place by
frictionally fitting to a protrusion 28. The nesh divides the receiving
means g nt i i 4hgﬂpg- i §-og&gidgNgadportion
24 of 5t heﬂ} g)gleéi \g?lﬁléoﬁeﬁ%%?qntl}ﬁem e tlﬂg Hn%%ﬁagg?ir%&(z;&segl arﬁ-e eng(;ug to hold a
sachet 54poafietrabhy nigy anddiniomi to obnagl orhendeal apetinigs EdnzhBadnies. 100

di ssol ved in,hexyl ene glycol desgrihed i tay I T achet is
typicall y‘“?fiégrf%ﬁ?o??%@?ﬁylf%ﬁggﬁoﬁ? So Qﬂgt g?t ﬂ&lksgglu\%\é\fslgv\hhgﬁ%exposed
to water.a@lessabpenitpadllewsolisét acet heos dobdn tasp rabf etheahionsdipgeont ai n a
powder, whi has t he. advant asg%];tcgat he,sachet, can_ be madﬁe frglc'jng t hi nner
pl astic f3Red ORHICER! HiInes G SAS PFSEErr&ibayaﬁ?dt]i‘%d?égnloés% $REFUGE. 30 Thus
when fhe é&ﬁﬁ%ﬂ%}{@%&%g DL QRBERRY ieihe Housigly Whichi Gliid entering
the inlet 32 flows into the 1 nner portion 24, dissolves the sachet to

rel ease tflovoheifi case Wworhewy hagingit fontGMoH | 16 | NPEFRE t AR J&Y t he mesh
40 into the ' , 1 2H L/, iddnand then
flows to {]%Céa'qg&ﬁ etﬁ gg%g O&ﬁéﬁ rrtéhs‘?\?gp ﬁ%&%@ggr ﬁg@f’%%fb% %?elggﬁ%ﬁi%éi ce | eading
fromthe émhebe audathd rieceihd neamzisg i snernyi detowghh theal 2¢eLsPeans, in
the formof a.rubber, seal 30 in this exanple, to prevent |eaks. The
antimcr O%PSPI%%FHI:I?E%? g"rmblse‘\‘?igce inthis exanple is provided with two nal e
screwd hread connectors 34, 38, to allowit to be connected to the water
supply uniit 2. An adapter 42 is also provicgescf. 10 The.adapter 42 conprises
a tube seRfebHably aplPsuss IPEARAr AT ePEPBIACT off T HQA B et BT e 46, 48

| ocat ed a&pghﬁﬁgf iﬁnd%wer?ﬁf, LRy leh@w ngret heypithal i CHody #ble
applicator*device to be connected to the water supply unit 2 via the
adapt er 4betwBewah opéerpasidian, Whemen2aceessetd e eABBEF MORCHNE he

adapt er _dietaRew b aptarEntiag, M ot ) t
of " the. noitePRs 1R (4TE R AR PR R 7 et P, R REc i g iR o e

ant i m@r obladedappl i cator device is provided with 20 'quick rel ease’
fittings 101, 102 allow ng the device to be easily renoved fromthe shower
apparatus so that the chenical biocidal package can be placed therein above

a nesh gapzefdohIphileh cRsdisreasnédies fprotvidbs ansabs samdeliyngateansgor
filtering or retaining the PVA sachét until it dissolves conplete

s ly. 25
Wth ref epesléngt @fFithar acgess PPEOANLt NERCRBBIRMEAPSE Pﬁ’éggﬁ\?e onis
illustrat reel; i (IRT deidel tiad fHiovegid y onto a
rigid del ﬁ\g/ee‘r’%ﬁgifgieﬂal ﬁ%ﬁﬁ}%%ﬁguéﬁoﬁ%faﬁ’?%ﬁ?qi S. ugwar dly dir ectgl on from
a wat2§ stippyghirthte hocatsedpsdibgliovthbelepoderosié@l. One branch of the Y
isin-line with the pipe (i.e. concentrically arranged), whereas the other
branch is provided with a quick release fitting 202 and cap 203 al |l ow ng
the recei Tihg cleans 20daio dag decpssethfly; rpltacamentslodakly movably

mounted on the housing and/or the like to allow movement of
the closure means between the open and closed positions.

30
In one embodiment the closure means is slidably mounted on
the housing and the closure means are maintained in the closed

position by a rotatable nut or locking member.



WO 2012/ 001400PCT/ GB2011/ 051214 23 chem cal therein, below a nesh gauze
insert 205 which filters the liquid flow. Thus for the first tinme use, as
shown i n Wpgoar2#oi4o0a person 5 di sconnects the shower ho®eTAHH20mMs111@ wWat er
supply unit 2 and fits the antimcrobial applicator device 16 therebetween
via the adapter 42. The systemis flughed through with hot water for one to
two 10 m nutes, then a sachet 54 of biocidal conposition is placed inside

t he mesh 140 ehet henbedéhimy tlranslddmreandethe necei wilidpbleardeeset hen
screwed to the housin é8. The shower is switched on to allow water to flow
t hrough t"HEMY e%ﬁ‘??ﬁflg? KAt p%PPéHf%r device 16, the water dissolving the
sachet 54 to release the chem cal and forma solution which flows through

the nesh and to the outlet 36. The person runs the shower with the shower
head in Prefeseblpositetion of thamwopst jasking memperhssd 4114HHP? sol ution
comes sout, of , the N3zl G52k .%gzeg{intghlfl@%"‘ﬂie hegdurdhBeghsMs dhobRY i nclude
a foam ng ag}én so foamis visible®at the shower head di spensing nozzles
when t he fsbowerhheddsed pospsonf bl 2anf opohupiosation. Rhatbeasifnghsol ution
is allowed to stand for around 15 m nutes, 25 ory: pr, rgj,ped peri od
accor di nd*t% ‘P’ﬁeﬁﬁ & I@I%ﬁﬁ?ﬁg?‘bi gflnfo}cg(i)%lg?s éér)% ?(é%t_ iflgg%gqg}lrgerrent s.
The showedloissre haeagwi freifcth bagierop dsdtibnusd at bk selleposalioout of t he
system The chem cal nmay be coloured so that the person 30 can see when the
liquid is free fromchem cal, when the water com ng out of the shower head

I's chear.rn 2&p£i{$eﬁﬂ1eo§a§$ﬁlicﬂa%m do dseatyeflictdd witlst fddaght f or war d

to di sconnectt recei ving neans, take out” the filter wash any

R ! an
remai ni nglowsi' dirsibitfest i e applig tored antqenicanobeafitegshi v 8r 18&vi ce does
not need fQuPg MOIRVRAILE CRANG SYRABIRATS Ctotafih UBE. Akt NS eher e on
subsequent use the person can sinply 1nsert a new sachet of chem cal and
repeat theadéntdimed ol athe efiixvel opifd nedembwsteen 10hThavHSE foguiidel i nes

suggest that shower rg .disinfected ysing,a hal ogen rel ease product such
as 1-Br onﬁ)t-c’@&qff&néfﬁﬁ%- dﬂ?%gﬁﬁ‘ﬂyﬁﬁﬁ eoiaﬁ’t? ?y Igf(?\/\e/er%/sgr, in conparative
testgsit has been found that using the invention as described, wherein a
solution of around 250-500ppm Lonzapac,12.100,is creat and 15 used in the
manner debbei Bé@qbﬁ%@é, gﬁvh‘iﬁ éSePFEE‘tIiﬂ\biYsPé?‘ill f%ﬁ%&n%é‘sv%fé’hioeﬁéq for a

| onger peéh&%i%bﬁ'&o"iﬁfso%?hb%‘{e%éﬁ'm 2P At mPEF o I9Hall | E Ot b siBdRHai n the
manner prescribed in the L8 recommendations. 20 Figures 4a-4b illustrate an
enbodi menbiagfidal qar cktarelisaen ampesappni eadroabide SEARCSEFHESan out er
el ongat e sl eeve .housi 3 V] r ead : hded@t a first
end 310 and™P LUESHY {;rgtroe\?vg F%?leda\ggégﬁ%r%%gd?& gtql lgqgggé%bgng 306. Screw
threags 304, 308 allow connection with conplenmentary screw 25 thread

connecti g provi ded on or associ.ated with,the shower supphly unit 2 and the
shower hoilg‘e4‘f°§?ﬁlo§lﬁbpmq{ﬂrcﬂs‘? éﬁ’lébs&‘e FPPthicﬁSOid%Vllﬁf & tl%i (&I)Ii1 nttélet hr ead
308 to the,shower o thgaad, k4bléx fadune Bowide ReTgipitaldy nHenschemioel form of
a nmeshed basket 312 i's provided jn SL‘feve. housi ng 302" to retain the PVA
sachet coe@EIPWsiGlamds Hudstaatiadbnposiklcon datedg the insertion and

di ssolution stage of the cleaning process. As soon as the solution of the
bi oci de flows through the shower head, the water flow of the shower is W)
2012/2501 4D POTeCRROMHs dBn2nd 2Bet yoimpoisjtionopsed antaanedw wiBini dei de rich
solution to remain w hhi n the EhOWa hose/ head for the pre-defined contact
time periSAMtBNES SREPS e CABFPHeG dHiact tine has been reached, the shower
is flushed through by switching the water flowin the 5 shower back on and,

in the ingervening, period, the remains of the sachet w || have c letely
“di ssol ved %W%&@b@aﬁ’é}ﬁf%@? COR BHREG AR Ictaplséltl?:loeta a&/ffénmtalcﬁ)fegof | ushi ng

process igfcnphLetBldesAyeeial Ne ] o et dysx £aRlel Aedolubldeplagmirosi tion
di sappears and foam fromthe bio-di spersants, diSsi pat,ef. 1 t hough t he
n

baskel0 i smragmwiadblos ffilsm t Reeteradble Kbaspatubla matega Q% renove
it to all | .0 - 1 he %rm?s' i t\herein in use. Figures 5a-5e
illustrat g&lgiélﬁsg%&&gg%bﬁln%nt 0 g%] Wfﬁl)f ne 15 applicator device 402 that

is located in place on the shower apparatus during fitting of the apparatus

and does pot require.repmoval  therefr,om dury n cl 1.0g :pr . This

appl i cat of P dRite ABPOHMEHY | 55Farq}§/ergd?/aalnt gag&%gﬁgéguéglc?ﬁgglgxead pi pe or
drai n dowphghfiwal sysirées whede peefierbhbdy erile satianidd 2@adifleti cid t

wi t hout professional intervention being required to gain access to the
areas of mcro-biological growh and biofil mformation. The applicator
device 402 is characterised by including a push fit design with a | ocking
action to secure it in place. It is also tanper proof and no parts can be
easily renoved 25 once fitted into the shower apparatus.



Applicator device 402 includes an el ongate body portion 403 includi ng push
fit | ocking connectors 408, 410 provided at opposite ends of device 402 for
secure emnyagereni4oni th fi xed 30 shower pipes 404, 406 r espaR20Ual5y214An
aperture 411 is defined in body portion 403 to allow the |ocation of a PVA
sachet 414 therein in use during a clegning process. A closure sleeve 412
is slidably nmounted on the outer surface of body portion 403 and is novabl e
bet ween ashozedipdgi tdronwhdidy eidoapaiicses 4lpreferaly below 5%

2012/ 001400PCT/ GB2011/ 051214 26_cl osed by closure sl eeve 412,, and an open
posi ti on, AGREP B Pt A8 daprefaralilEn0 dhd WeQiks COMERD) apRr R (# 411 can
be gai ned;byoas Yf redhlh ABKHNG J1HE SH & thalPe & 036 HEW lOH @ alle Pitn AR i 4]t €T Nal
surface thereof for engagenment with a conplenmentary 5 screw thread 418
provi ded befawiyhpaequaeredgsmiseibwepenthediment. Locki ng nut 416 can be

r ot at via the screw threads in one direction to hold the closure sleeve
in thé closed position and can be rotated in the opposite direction to

al | ow t hel| osier eemibaalien ¢ ot nohe ahaynfaradmctheieacdeso roparmilndes oaan open 10
position. A mon-refurn ball valye 420 is  proyided in po partion ;403

t owar ds e"hléfyi‘éﬂﬁe% y&rOITAf(S‘Clho ast 55"8?‘%&‘% g}gﬁﬁy’ofntwglfigp&%n dhovEr head
and al | ovgayhBeidieibde ucbhealolubde plastfiendods idbtl8ig@ivact with the
wetted surfaces of the shower apparatus for the pre-defined sterilisation
time. Filter nmeans in the formof flat sieve nenbers 422 are provided

| nt erygal |?f@fer9%qz PRE! PRy RAR 5%12%61”% abtyvREEPendi Ul armbanithe (i rection
of water ow to ensure the PVASachet 1s retained in the_ applicator device
prior 20 betwtesolli-109%f hhewrdght Eifguhe stinghoweompesipphi candr devi ce
402 in a gl it l-ec d, between two ends of fixed pipes 404, 406.
Fi gure 5bﬁ€ﬁ§%g1?ﬁ§%F%§5€ég‘2§@/ﬁ16 bei ng noved to a | owered position so 25
that the closure sleeve 412 can be noved to an open position, as shown in
figure Sc ter .content present in the shower pipe and shower head are
al | oned t%r‘?{%a\ﬁ}ik G o© ﬁ@’@ﬂgmépmpé’ﬁlgpnbaf%aﬂ‘%st h&"8cc®ss 2&ferture
411. 1Fe Eyhiaahtdin COT aiMtingicrb® iRl 0d Rl deDNPded ddlome | schakeidgd through
aperture 30 411 in the ?evic 402 and the cl osure sleeve nenber is then

moved ovefterHasapent wré/ 2110 thet fleanipgedr 5624 N8 QBRMIERE no

In one embodiment the chemical composition is a biocidal or
sterilisation composition and includes a biocidal active
20 component. Preferably the biocidal active component is N-(3-
aminopropyl)-N-dodecylpropane-1,3-diamine (Lonzabac 12.100;
CAS No. 2372-82-9; Lonza Ltd). Lonzabac 12 is registered for
use as a biocide in various countries including the UK, Europe,
and the US at concentrations of 0.5%, and is effective against
25  Legionella, Mpycobacteria, Hepatatis and HIY down to

concentrations of 0.05%.

Preferably the biocidal active component is used in the
composition in an amount of 1-5% by weight of the final

30 composition.

Preferably the biocidal or sterilisation composition includes an
alkyl alkoxylate. Preferably the alkyl alkoxylate is used in the

composition in an amount of 2-10% by weight of the final



bi oci dal solution flows through the aperture 411 during the dissolution
process, as shown in figure 5d. The | ocking nut 416 is noved back to a
rai sed posotzoomosmot hat t he cl osure sleeve 412 WO PCT/GB2011/051214
2012/ 001400PCT/ GB2011/ 051214 27 is retained in the closed position and the
device is substantially water tight, a3 shown in figure 5e. The shower
apparatus is then switched on for a few seconds to 5 allow hot water to
fill the ¢omlpowtidevi dthe Thkkylanbrotylanei sypivailystappedst or vapistogi mat el y
30 seconds to Z(:Dl ﬁw t he PVA to dissol,ye, and rel ease the bi oci dal
conposi t i B hdPEREHWEHFHRE 285RES PG BEUSSSE then switched on and wat er
is allowed to flow through the shower at a lowrate until all the col oured
dye 10 fromthe conposition djsappears.. The shower apparatus is.then
swi t ched Ioh ané warbpdimesnt] $hed COSPPSIIOHr dBigAnt REIShOFBRCHICTA B ow rat e
until =t he | : y p : ; N ¢t LpRaveder flow
i's stgppecd(.? Q%'sﬁgg)srge%)f‘sf’fnﬂgﬁng% tg\%%lﬁqg%srtg%?%rt@agﬁr 2%}: nca ely 15
m nut es. Wardmessenstade tthos rest mepeot oyt fialge ss ledweih e sflgig ¢ on at a
relatively hi flow rrnate to allow th S f d r h for
sever al #M?gi}uénaft%‘%‘r"%vﬁp% Py im %%dlkgg]é%l{s%elﬂ%?hée&z gmé‘%’%é’g’égr atus is
then readyffer ahsaraieshoiverheuskey20td-i gitrieh6a sthovsfibmanpdyes ohapossi bl e
push fit connectors 5§§‘that coutlbdlge useﬂ) Wiﬁth t.he 'hn-l i ne devti- ce 402 of
figures sHGEesssullycadbetfie 288\ iREIScPRech (AT AT e dRENSREPBFHLL 404, 406.
As cam bejRqGResMd 1a@id & okggnfd hEid1GSu 02 sCRRr brandlespRasphoalicow the
fitnment of the applicator device to various sizes of fixed 25 pipe
di anet er sacidypi cal |y 15nm 22nmm 25mm and the |ike. Connector 502 incl udes
a body portion 504 having a first end 505 with | ocking |lugs 506 that
protrude outwardly fromthe body 30 portion. The | ocking |ugs 506, or
t hr eaded Boefwabilpnheaneigushesedna the stemfotitiaoipl enenmounigodoves or
recesses gefined on the interigr surface of. device connectors 408, 410. On
t he opposgf]feég"egéfn\‘.fe tggﬁ’fu?\ﬁéliaq%fn&oosﬂlgé}‘ng | ocking 28 menbers 510
are prypvided to engage with the interior surface of the fixed pipes 404,
406. Connect or 2 is simlar to connector 502 but outwardly 5 pratruding
| ocki ng n@ﬁﬁ)gf’rfs’l?é‘ioth]%l\ﬂéléeéﬁqpéfﬂeéé’ég 69 R PHARHP Y B?‘EJPV\%G& %B éﬂ@agi ng
teeth 514 th ar@ desjigned 1hew the appl | @t ghedevice to
be i nsert%g(%%?ig'hep?%gexi bl s%c?me?llﬂgsealg%)?hom in fig. 1, 1Q. Product
For nul at i compdsigiomt frodanf asheant ngft Bel 8fovky appighdt Qg ithel Giral t he
application_of on r r af Si t 1o T iJst ition is
in the fo??rfrgfogltg%%ka%}gg %lﬁg@l ?ilell O%y[gs)[t ert&k’?gazlltl}’o%e’i% 2|{o§roadﬁ?:'fltg.eﬂ}?'1 e second
conpa) ti agehs Othehewtoinpofgentpackabbdbeavsedc sequesterant which is
designed to renove the "biofilm and the cal ci um carbonate/scal e that
accurrul ates on the interior surfaces of the shower apparatus in use over
time and provigles embodahentd i f a6ataiicah) aathas, acajeyle for thg growt h
of 20 m crobes thereon. If bo%_g conmpositjons are used, th aci.diai
sequest er aantains @ und t heZdmgne bb‘éﬂrdat CRIHRP HILEP B AT AF Y RIT AW t he
bi oci dal rylisani 0shid : ei h tkd #hdd oci dal
conposi ti g%?t?BgSh‘ljh(zﬁ#laﬂqll Tvécho[$8§ (IgtlgzilE qgs}flf[lﬁrebémﬁgﬁg?gﬁi vity foll ow ng
use a5t hehéiveturheoef daimposdtion asedecon holvaried@ecushBEnt? i e of use
of the first biocidal product and second acidi c sequestering product is
simlar bGFBSHAHE Shefore si gnificant re-inoculation is extended when the
conbi nation of the first and second 30 conpositions are used. In areas of
hi gh wat ey, hardpness, the potential .for re-ineculation is EUC‘H hi q)hter t han
in areas OVR6MVatBE KRTARGSEIGRH 1F hBIRVIIETt AL Ben@BE 2 U g an aci dic
sequest er i, pgy RHOAUEI1 1% qﬁi@(%&@fé%l?i hhouinel biYci dal apshduedr itseariich
hi gher. WO 2012/ 001400PCT/ GB2011/ 051214 :
30 and shower conduit means usually have volumes of around 100-
400ml, this typically provides a concentration of approximately
200-500ppm when the chemical composition is diluted in water

or other liquid filling the shower head and conduit means. It will



29 Both the first and second conpositions are characterised by neeting al
regul atory requirenents on a worl dwi de basis, are capable of being bl ended
wi t h ot hewocormpon®nt s and can be 5 handl ed by non-speci aCraiB2oparsatier s. The
first biocidal conposition of the present invention includes a biocidal
active conponent in the formof Bis-(3-4am nopropyl)- dodecyl am ne which is
comercially avail abl e under the trade 10 nane Lonzabac 12.100

(manuf actie e phdidied ribhut gde ohoaiaaldn Jhichdmorildabnopopiosidion is
conpatible for incorporation into a water sol uble PVA sachet (i.e. is
subst ant i &A1 PeordidEdythSHI b ERR AL S BFFI&RAnpl e, the bi oci dal conponent
can be dissolved in a non-aqueous solution such as hexylene glycol to 15
provi de conpatibility with the PVA sachet. The fjrst biocidal conposition
al so opt i'bppidally nahedeshensicel myrmpnnitigee aseludedi d0di spér saf's, a

col our-ed dye,(blue) and/or _a fr C h i/0GH Qi &l itd on of the
preser?t i %‘é“,ﬁlflgﬁl r%s%?t(gnlenoé %g(??@iﬁoallé%lgr g%aé%gt g#‘faﬂlth& Inie)gililgs]df

appr oxi meTaliy LRSLfty/ niln t ah20- pedektdtibn 26fAnthexarpbefib t ey f ithet

bi oci dal gener.al formul ation includes: 1d-a{5% ts. of the

N- ( 3- ani g BHETPbARlREEYS (P BIRRAENE 2% rﬁ%gtégi(f%rﬂ)?ﬁenalsk%xyhat e

50- 100% Al kyhgesl gbyeebstbdhe second aci di c sequestering conposition
i ncl udes Hydroxyl Ethylidene Di Phosphonic acid (HE D.P). In addition, a

di spersion or wetting agent is included and a col oured dye (red). This
aci diq@ s esteri it ' ti ioQnclud d
201211001 40000 I GREBERT, BE FRCERTAN {omfbodiioAncludes & dye oy
sachet (iamd/bs Surbgtamecéal Theor dyhol typineHyacpewvshes or Agr&sanpl e of the
second aci dj c seqguest eri ng _Gonposi Li qn ingkudes: 2- osphaepi.c acid
2-10% Al k??foé?ﬁ?éﬂyﬁfituzl%%- ffc)‘bé}og)A?}k’le gﬁﬁ%??@é‘?glgs | ﬁl%sg’ Qe’rgat & gg'te t he

ef f ecti vewaser oflothe THwan ngsandaer wdssallfedetat oohposihe oshofverhe
present invention, the_Appligcant has devised gﬁsanp%i %Fgrotggm& to all ow

repr oduci BPR2EHTS tQF bEUusGt Al0Wd PRURATHY LD PRE & HE e t he

conposy timenﬁéaﬁggﬁggggﬁﬁggt ocol The Applicant has found that sanpling
water froma running shower to nonitor existing mcrobiological activity

within a shower is difficult. This is because any water sanple taken from

20 the shpyes o 0al @ ddidiehs HOBILEEAN bY LUAHENGEH PYnipesfaer hl orine
| evel s in the Water 310w ng through the shower apparatus.” These free
chl ori ne heyél sn acentlyipiatabhywinht bleer egidnsafudstéring Oc8mpeitian.addi ti on,

sanpling af aerosols, that.surround the flow r -ha roven be

ext r enel yﬁa? qtaply+ ths ta(?“icﬁFﬂ%SWrﬂﬂgaﬁfraﬁgrSg%ggf lrse?llsggi ?{:ﬁtyt %r
repeat(pbi jpplicaTOtYevibe BelRyret @sPlodvilile bio cadlecd myeo sietdmd of noni toring
m cr obi ol ogical activity in a given shower system the Applicant has

devi sed the foll owi ng approach for use in one enbodinment: 301. Prior to

i mpl ement atioR4oh 2Ry £! AARPUNGsPeECIET fhe (1@ TR vERES ol Sheikeciannect ed
at the m xer gew %e and tﬁﬁe . . :
provided an anti-microbial, a sterilisation, a biocidal or an acid
sequestering applicator device for shower apparatus.
25
According to a fourth aspect of the present invention there is
provided a composition, an anti-microbial composition, a
biocidal composition, a sterilisation composition or an acid
sequestering composition for use in treating, cleaning, sterilising
30 or disinfecting one or more interior surfaces of shower

apparatus or fluid flow apparatus.

According to a fifth aspect of the present invention there is

provided a method of using shower sterilisation system, said



contents of the hose and head are allowed to run back into a sterile
container. WO 2012/ 001400PCT/ GB2011/051214 31 2. The period of time since
t he showewohar/be®n used in noted. 3. The sanpl e taken POTIAB20BSI1He
container is tested imediately in order to mnimse the potential for the
5 mcrobiological activity to be inflyenced by a) time, b) tenperature
changes in transport, or c) mcrobiological population shifts as a result

of the ahsemes ofodigribihg hehsan empiadauseineiudiig | evetr obuppdd source
vs the m ¢robi ol ogi cal popul atlc?n present. 104. At |east 24 hourssafter any

t r eat nENtMEAREs 2p$ e Werahe 2 it éi‘rﬁﬂ’%f CONHKE NS NG CRPEEH B The
shower 1 SHAWEEMLyd [ theT wREPRUP I Bfe L0l OMid nédifod alficiadehgt he

sanpl e and re-connection of ho |n order to simulate pormal use of the
shower . 1d& s$e|pseqlﬁelmcastangl esl appliciken ideviee barweaay the MRIGHI y 24
hour i:ntervals, .except e st i n.¢arried
out . Sanp e B BRERS 10 i “APRY + HBUS ERAN, Gh el R RS AR of L
present lmﬂﬁﬂﬂabno\mpesmahyﬁedhémpghtmlof\fdabﬁee @mmdslwrnggaauder dip

lides - at t t Pet r in | | ggat
aher o | aBGERIBAPACHF PIacdal; commpabTe. e pataninttyre diftmeBle

anal yses gyziuesmﬁ@r%gmmdueut by third party anal ysts where 'full
differential' anal yses have been carried 25 out. In one aspect of the

present invention there is provided a nethod of sanpling shower apparatus.
Test jBesubf Sre 3] PUIRE %ﬂ%kﬁhdt 5kt {chgalhes t o&N1BRALYS w2 Rfr $BOVEr
ystem; inatest’ facility have been carried ut and a summary of the
resul ts afdbwevbdoagh slhlovahdwbovapparahas tsecaupeusaidt ReariBpatipanditng for a

d of, da | ol f
ot the beaftninah corEbRa dfiboks UsopPRyiRed GE AL R DY MR BATR Seof vater
2012/ 0014@{8351[6%30413p95:it2ﬂs41r3213ar0und 105 colonies per millilitre. In fact

it has al so been noted, as shown in the follow ng tables, that as the

anbi ent tenperature increased during the early sunmer period, this |evel of
cont ang nafi ansﬂxreﬁr@@& HE dhe ifvexaess Mert0R sobenl@d apsfethod ldfi litre of
shower water. The follow ng tables show that deﬁ pite the very high |l evels
of i crobirahtisgnsheiwet conflusd AdPms BB ArATEH SIS RORETO BPOSEHOFHi T o t he

i ntroduct | f t t t [ c v, h

m cr obi ol%lgltggld %:%ﬁn cﬁ‘ﬁ% ffﬁé‘ Séégg Cgﬁ seqté%?l %gpﬁg%gge&oﬁl%tght&ghgm cal

t reat nentslpowgrarmore fiuodudbowa a:ppmmtus r ddtmfinactiogal (bseceospng: e
sterility for a nunber of da W ng-the.tre

i nt ended 1H& Ve IE‘ﬁ@ﬂFCBFOY{(i%% TEHE §ds LTINS §5g§e%cf 51% gﬁ%é{{f%f basis it
i's they ef @ tide d e aaperiMall ent Haé tdreisii aﬁe@hsdlmﬁshiﬁgomt hi s
source coyl d be conpl et adi cated with t E dhef enc f? ’\éﬁr\é sinpl e
and easy thf S9WesQr fﬁnég APPRIAMS BASHSOBT 2518 c%’f it e shower
hose 'engﬂ%ws&&d%meqemg@msw% 2 Q@rﬁu@c'ﬂa thenpeskivian of the

present applicati can devel bi oci dal centrations in the range of
300- 600ppmedamst he wetted areas of the shovver hose and head. Results using a
Bi s- (3-am nopropyl) - dodecyl ami ne active in the 25 conposition of the
present invention against Legionella Pneunophilia at the Eurofins

Laborzg or?refeﬂhﬂbﬂ@nthmsnreghbhb dfattesatiBg BN &Sﬂzanpngt oxtelriligogf iomed t hat

t he bi oci ctl ve in }1 %Ccorrp05| tionis biocidal to Legionella at all
concentr a ’rséﬁ eCBB RELAR short a time as 5 minutes. See Table A bel ow.
Concentration Contact time: ofBiocidal

In a further aspect of the invention, there is provided a method

of cleaning or disinfecting shower apparatus, said shower

30 apparatus including a water supply means, shower conduit means
and a shower head, said method including the steps of;

fitting an applicator device to the shower apparatus

intermediate the shower conduit means and the water supply



Active:
Bi oci dal

- 500 ppm

5 Mnutes: 10 Mnutes: 15 Mnutes: 30 mnutes: 100 ppm Bi oci dal
Bi oci dal Bi ocidal 200 ppm Bi oci dal Bi oci dal Bi oci dal Bi oci dal
2012/ 001490RCR/0GBD011/ 051214 33 300 ppm Bi oci dal

Bi oci dal Bi oci dal Bi oci dal Bi oci dal However, it is the

WO

Bi oci daCTRiB20i1d&i21Bi oci dal

recommendation of the Applicant that tjge shower systemis left to soak for

approximately 15 m nutes before flushing the contents of the shower

appar at usmek hb, Wedidr & ploc eresurdetibat Iptrb&idi:df@ﬁitm egtemtingCtrhenhy in the
appar at usiohas een reouce.d sufficient

10

15

20

25

30

35

cated 1n or forming part of the i‘/l'ousing;

disconnecting or accessing the receiving means and
locating a cleaning, sterilising or disinfecting composition in the
receiving means; '

switching on the shower apparatus to allow liquid to flow
from the water supply means, through inlet means of the
receiving means, to outlet means of the receiving means, and to

the shower head via the shower conduit means.

Preferably the method includes the step of allowing the
chemical composition to substantially dissolve in the water or
fluid flowing through the shower or fluid flow apparatus and
receiving means once it is switched on to form a chemical

solution.

Preferably the chemical solution is allowed to stand or rest
for a pre-determined period of time within the shower apparatus
or fluid flow apparatus to allow any active ingredients of the

chemical solution to take affect.

In one embodiment the predetermined time is based on the
following expression:

Biocidal 'Kill' = f{E.CC.CT.pH. T}

Where:

E = The effectiveness of the biocide molecule against the
target bacteria

CC = The contact concentration of the biocidal active
component in the system

CT = The contact time of the formulation in the system

pH = The pH in the system

T = The temperature of the system
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In one embodiment the chemical solution is allowed to
stand for between 5-60 minutes. Preferably the chemical

solution is allowed to stand for approximately 15 minutes.

Preferably the chemical solution is flushed out or washed
out from the shower apparatus or fluid flow apparatus by
allowing fluid or water to flow through the apparatus again for a

pre-determined period of time following the standing time.

In one embodiment the chemical composition is placed in an
inner portion of the receiving means, such that liquid flows
from the inner portion to the outlet means via an outer portion
of the receiving means.

In one embodiment the chemical composition is provided in a
container, sachet, bag or capsule that dissolves on application of

liquid or water thereto.

In one embodiment any remains of the container, sachet, bag or
capsule following liquid or water application is retained in the
receiving means by the filtration means located between the

inner and outer portions of the receiving means.

In one embodiment the shower conduit means is substantially
filled up with liquid or water in which the chemical composition
is substantially dissolved. Typically the shower head is also

substantially filled with the chemical solution.

In an alternative embodiment the chemical solution is allowed to
stand in the shower conduit means for a predetermined period
of time, typically around one hour in one example. Preferably

the stand time in one embodiment is 15 minutes.
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Typically the shower is run hot or warm (i.e. at a temperature
above normal mains water supply temperature) for a pre-
determined period of time, such as for example around two
minutes, before the chemical composition is added into the

applicator device.

Typically the shower apparatus is flushed through with water or
other liquid for around one to two minutes after the chemical
solution has been allowed to stand for the predetermined period.
This ensures that all traces of the treatment chemicals are
removed before the shower is returned to service. This status is
reached when all traces of the coloured dye and the foam
generated by the wetting agents have completely disappeared

from the shower spray and base.

According to further aspects of the present invention there is
provided an antimicrobial shower system and a method of use

thereof.

Thus, in one embodiment, the invention provides a practical
approach to the in-situ sterilisation of shower apparatus via the
use of a detachable or permanently attached in-line device used
in conjunction with a specific chemical treatment programme
designed to control microbiological activity typically in the
shower conduit means and shower distribution head of the

shower apparatus.

The introduction of a simple, reliable and easy to operate
individual shower sterilisation system provides the opportunity
for extensive, systematic control of a current potentially serious
threat to public health. This system could easily be integrated
into standard cleaning programmes in hospitals, hotels, sports
facilities, schools, prisons, detention centres, universities and

into every home in the country. The potential beneficial impact

A:

a
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on this proven route for problematic microbiological species to

threaten public health could be very significant indeed.

Specific embodiments of the invention are now described

wherein:-

Figure 1 illustrates an exploded schematic view of a shower
system including an antimicrobial or sterilisation applicator

device in accordance with an embodiment of the invention.

Figure 2 illustrates an exploded schematic view of a shower
system including an antimicrobial or sterilisation applicator
device in accordance with a second embodiment of the

invention.

Figure 3 illustrates a view of a shower system including an
antimicrobial or sterilisation applicator device in accordance

with a third embodiment of the invention.

Figure 4a illustrates an external side view of an applicator device
according to an embodiment of the present invention and Figure
4b illustrates a cross sectional view taken along line A-A of the

applicator device in Figure 4a.

Figures 5a-5e illustrate a further embodiment of an in-line
applicator device 402 that is located in place on the shower
apparatus during fitting of the apparatus and does not rcquire
removal therefrom during a cleaning, sterilisation or disinfecting

process.

Figures 6a and G6b show examples of possible push fit
connectors that could be used with the in-line device shown in

figures 5a-5e to secure the device between fixed shower pipes.

0
Ca
t -
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In one aspect of the present invention there is provided a
unique method for cleaning, sterilising and/or disinfecting
shower apparatus, and particularly the shower hose and shower
head of shower apparatus. In another aspect of the present
5 invention there is provided a unique applicator device for
allowing the cleaning or disinfecting composition to enter or be
located in the shower apparatus. In a yet further aspect of the
present invention there 1is provided a unique cleaning,
sterilisation and/or disinfecting composition for use in the

10 shower apparatus.

Applicator Device

The Applicants have designed a number of devices to allow the
15 introduction of a biocidal or sterilisation composition and/or
acidic sequestering composition into the shower apparatus. The
compositions are preferably introduced into the shower hose
and head of the apparatus downstream of the water control
valve(s) of the apparatus.
20
With reference to Figure 1, there is illustrated shower apparatus
including a water supply unit 2, a shower hose 4 and a shower
head 6.

25 The shower head 6 is provided with a standard male screw
thread connector 8 which is treceived by the standard female
screw thread connector 10 on one end of the shower hose 4.
Similarly, the other end of the shower hose is provided with a
further standard female screw thread connector 12 which is

30 adapted to fit the standard male screw thread connector 14 of

the water supply unit 2.
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21
However, according to an embodiment of the invention, the
antimicrobial or sterilisation applicator device 16 is fitted

intermediate the shower hose 4 and water supply unit 2.

5 The antimicrobial device 16 comprises a housing 18, and
receiving means 20 which can be screwed on to the housing via

screw thread 22 such that it extends therefrom.

The housing 18 is provided with an inlet 32 provided with a
10 standard male screw thread connector 34 and an outlet 36

provided with a standard male screw thread connector 38.

The receiving means in this example is substantially circular in
cross-section, and includes filtration means in the form of a
15 concentric metal mesh 40, held in place by frictionally fitting to
a protrusion 28. The mesh divides the receiving means into an

inner portion 24 and an outer portion 26.

The inner portion 24 of the receiving means, inside the mesh 40,
20 is large enough to hold a sachet 54 containing an antimicrobial
chemical such as Lonzabac 12.100 dissolved in hexylene glycol
described in more detail below. The sachet is typically made

from poly(vinyl alcohol) so that it dissolves when exposed to

water.
25
Rather than a solution, the sachet may alternatively contain a
powder, which has the advantage that the sachet can be made
from a thinner plastic film, which dissolves more rapidly and
leaves less residue.
- 30

Thus when the receiving means 20 is connected to the housing
18, liquid entering the inlet 32 flows into the inner portion 24,
dissolves the sachet to release the chemical, forming a solution

which is filtered through the mesh 40 into the outer portion 20,
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and then flows to the outlet 36. The mesh fits over a rim 52 of
an orifice leading from the inlet, and the receiving means is
provided with sealing means, in the form of a rubber seal 30 in

this example, to prevent leaks.

The antimicrobial applicator device in this example is provided
with two male screw thread connectors 34, 38, to allow it to be
connected to the water supply unit 2. An adapter 42 is also
provided.

10
The adapter 42 comprises a tube section 44 and two standard
female screw thread connectors 46, 48 located at either end
thereof, thereby allowing the antimicrobial applicator device to
be connected to the water supply unit 2 via the adapter 42.

15
With reference to Figure 2, a second embodiment of the
invention is illustrated, wherein the receiving means 103 is
formed as part of the housing, in-line with the flow of water in
the shower. The antimicrobial applicator device is provided with

20 “‘quick release’ fittings 101, 102 allowing the device to be easily
tremoved from the shower apparatus so that the chemical
biocidal package can be placed therein above a mesh gauze 105
which acts as the filtration or screening means for filtering ot
retaining the PVA sachet until it dissolves completely.

25
With reference to Figure 3, a yet further embodiment of the
invention is illustrated, wherein the housing 201 is Y-shaped and
fitted directly onto a rigid delivery pipe in which the flow of
liquid is upwardly direction from a water supply unit located

30 below the shower head. One branch of the Y is in-line with the
pipe (i.e. concentrically arranged), whereas the other branch is
provided with a quick release fitting 202 and cap 203 allowing

the receiving means 204 to be accessed for placement of a
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chemical therein, below a mesh gauze insert 205 which filters

the liquid flow.

Thus for the first time use, as shown in figure 1, a petson
disconnects the shower hose 4 from the water supply unit 2 and
fits the antimicrobial applicator device 16 therebetween via the
adapter 42.

The system is flushed through with hot water for one to two
minutes, then a sachet 54 of biocidal composition is placed
inside the mesh 40 of the receiving means 20, and the receiving

means is then screwed to the housing 18.

The shower is switched on to allow water to flow through the
antimicrobial applicator device 16, the water dissolving the
sachet 54 to release the chemical and form a solution which
flows through the mesh and to the outlet 36. The petson runs
the shower with the shower head in a raised position so that
solution fills the hose 4, until solution comes out of the nozzles
50 of the shower head. The chemical may include a foaming
agent so foam is visible at the shower head dispensing nozzles

when the shower head is almost full of solution.

The cleaning solution is allowed to stand for around 15 minutes,
or other predetermined period according to the user’s

cleaning/disinfection/sterilisation requirements.

The shower is then switched back on to flush the chemical out
of the system. The chemical may be coloured so that the person
can see when the liquid is free from chemical, when the water

coming out of the shower head is clear.

) 0ZcoOCD6 c¢c-40a > 1- (Nl coci CDci ¢ -50,_ «c¢cr) 0z
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If the sachet has not fully dissolved, it is straightforward to
disconnect the receiving means, take out the filter, and wash any

remaining residue off the same.

5 The antimicrobial applicator device does not need to be
removed from the system after each use, and therefore on
subsequent use the person can simply insert a new sachet of

chemical and repeat the antimicrobial regime outlined above.

10 The HSE L8 guidelines suggest that showers are disinfected
using a halogen release product such as 1-Bromo-3-chloro-5,5-
dimethylhydantoin (BCDMH). However, in comparative tests it
has been found that using the invention as described, wherein a
solution of around 250-500ppm Lonzabac 12.100 is created and

15 used in the manner described above, a more effective
sterilisation was achieved for a longer period than was achieved
using Sparts per million of BCDMH in the manner prescribed in

the 1.8 recommendations.

20 Figures 4a-4b illustrate an embodiment of a quick release in-line
applicator device including an outer elongate sleeve housing 302
having a screw thread 308 provided at a first end 310 and a
second screw thread 304 provided at a second end 306. Screw
threads 304, 308 allow connection with complementary screw

25 thread connections provided on or associated with the shower
supply unit 2 and the shower hose 4, and the 'quick release'
fitting 101/102 that joins thread 308 to the shower thread 14 in
figure 2.

30 Receiving means in the form of a meshed basket 312 is provided
in sleeve housing 302 to retain the PVA sachet containing the
biocidal composition during the insertion and dissolution stage
of the cleaning process. As soon as the solution of the biocide

flows through the shower head, the water flow of the shower is
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typically stopped to allow the biocide rich solution to remain
within the shower hose/head for the pre-defined contact time
period. Once the pre-defined contact time has been reached, the
shower is flushed through by switching the water flow in the
shower back on and, in the intervening petiod, the remains of
the sachet will have completely dissolved and can be removed
from the system. It is clear when the flushing process is
complete because the coloured dye contained in the composition
disappears and foam from the bio-dispersants dissipates.
Although the basket is removable from the sleeve housing, it is
not necessary to remove it to allow insertion of the composition

therein in use.

Figures 5a-5e illustrate a further embodiment of an in-line
applicator device 402 that is located in place on the shower
apparatus during fitting of the apparatus and does not require
removal therefrom during a cleaning process. This applicator
device 402 is particulatly advantageous for use in fixed pipe ot
drain down shower systems where normal sterilisation is
difficult without professional intervention being required to gain
access to the areas of micro-biological growth and biofilm
formation. The applicator device 402 is characterised by
including a push fit design with a locking action to secure it in
place. It is also tamper proof and no parts can be easily removed

once fitted into the shower apparatus.

Applicator device 402 includes an elongate body portion 403
including push fit locking connectors 408, 410 provided at
opposite ends of device 402 for secure rengagement with fixed
shower pipes 404, 406 respectively. An aperture 411 is defined
in body portion 403 to allow the location of a PVA sachet 414
therein in use during a cleaning process. A closure sleeve 412 is
slidably mounted on the outer sutface of body portion 403 and

is movable between a closed position, wherein aperture 411 is

OHc OEZ20.a L 0 Toica.)0 u_ pPeT@oN)yosta4 )2

C
0

z



coci CODCD.c -50CM0z . 6 0zcoci CDci 17) as >, CDcN 0 CD
(13 >-. CDcs) coci COD6 .000) 2coci CD : , o1

WO 2012/001400 PCT/GB2011/051214

26

closed by closure sleeve 412, and an open position, wherein
aperture 411 is open and access to the aperture 411 can be
gained by a user. A locking nut 416 has a screw thread on an
internal surface thereof for engagement with a complementary
5 screw thread 418 provided on body portion 403 below aperture
411. Locking nut 416 can be rotated via the screw threads in one
direction to hold the closure sleeve in the closed position and
can be rotated in the opposite direction to allow the closure
sleeve to move away from the access opening to an open

10  position.

A non-return ball valve 420 is provided in body portion 403
towards end connector 410 to stop drain down of the pipe and
shower head and allows the biocide rich solution to remain in
15 contact with the wetted surfaces of the shower apparatus for the
pre-defined sterilisation time. Filter means in the form of flat
sicve members 422 are provided internally of body portion and
substantially perpendicular to the direction of water flow to
ensure the PVA sachet is retained in the applicator device prior

20 to dissolution of the same.

Figure 5a shows the applicator device 402 in a closed position
located between two ends of fixed pipes 404, 406. Figure 5b
shows the locking nut 416 being moved to a lowered position so
25  that the closure sleeve 412 can be moved to an open position, as
shown in figure 5c. Any water content present in the shower
pipe and shower head are allowed to run back into the shower
tray or bath via the access aperture 411. The PVA sachet
containing the biocidal composition is inserted through aperture
30 411 in the device 402 and the closute sleeve member is then
moved over the aperture 411 to the closed position to ensure no
biocidal solution flows through the aperture 411 during the
dissolution process, as shown in figure 5d. The locking nut 416

is moved back to a raised position so that the closure sleeve 412
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is retained in the closed position and the device is substantially

water tight, as shown in figure Se.

The shower apparatus is then switched on for a few seconds to
5  allow hot water to fill the in-line device. The water flow is then
stopped for approximately 30 seconds to allow the PVA to
dissolve and release the biocidal composition therefrom. The
shower apparatus is then switched on and water is allowed to
flow through the shower at a low rate until all the coloured dye
10 from the composition disappears. The shower apparatus is then
switched on and water is allowed to flow through the shower at
a low rate until the coloured dye appears at the shower head and
then the water flow is stopped. The system is then allowed to
rest for approximately 15 minutes. At the end of this rest
15 period, the shower is switched on at a relatively high flow rate
to allow the system to be flushed through for several minutes
and to allow any foam to disperse. The shower apparatus is then

ready for normal shower use.

20 Figure 6a shows examples of possible push fit connectors 502
that could be used with the in-line device 402 of figures 5a-5¢ to
secure the device between the fixed shower pipes 404, 406. As
can be seen in fig. 6a, the fittings 502 can be adjusted to allow
the fitment of the applicator device to various sizes of fixed

25 pipe diameters, typically 15mm, 22mm, 25mm and the like.

Connector 502 includes a body portion 504 having a first end
505 with locking lugs 506 that protrude outwardly from the body
30 portion. The locking lugs 5006, or threaded connections are
pushed and twisted into complementary grooves Ofr recesses
defined on the interior surface of device connectors 408, 410.

On the opposite second end 508 outwardly protruding locking
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members 510 are provided to engage with the interior surface of

the fixed pipes 404, 406.

Connector 512 1is similar to connector 502 but outwardly
5 protruding locking members 510 have been replaced by inwardly
protruding engaging teeth 514. The teeth 514 A/B are designed
to allow the applicator device to be inserted into the flexible

shower hose as shown in fig.1.

10 Product Formulations

The method of cleaning the shower apparatus includes the
application of one or two separate compositions. The first
composition is in the form of a packaged biocidal or sterilisation
15 product. The second composition is in the form of a packaged
acidic sequesterant which is designed to remove the ‘biofilm’
and the calcium carbonate/scale that accumulates on the interior
surfaces of the shower apparatus in use over time and provides a
roughened surface which act as a ‘key’ for the growth of
20 microbes thereon. If both compositions are used, the acidic
sequesterant is used in the shower apparatus before application
of the biocidal or sterilisation composition (hereinafter referred

to a biocidal composition).

25 The fall in TVCs or “kill” of the micro-activity following use of
the first biocidal product alone or following a combination of
use of the first biocidal product and second acidic sequestering
product is similar but the time before significant re-inoculation
is extended when the combination of the first and second

30 compositions are used. In areas of high water hardness, the
potential for re-inoculation is much higher than in areas of low
water hardness and therefore the benefit of using an acidic
sequestering product in combination with the biocidal product is

much higher.
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Both the first and second compositions are characterised by

meeting all regulatory requirements on a worldwide basis, are

capable of being blended with other components and can be

handled by non-specialist operators.

The first biocidal composition of the present invention includes
a biocidal active component in the form of Bis-(3-aminopropyl)-
dodecylamine which is commercially available under the trade
name Lonzabac 12.100 (manufactured and distributed by Lonza
AG). This biocidal composition is compatible for incorporation
into a water soluble PVA sachet (i.e. is substantially or wholly
non-aqueous). For example, the biocidal component can be
dissolved in a non-aqueous solution such as hexylene glycol to

provide compatibility with the PVA sachet.

The first biocidal composition also optionally includes one or
more surface active bio-dispersants, a coloured dye (blue)

and/or a fragrance.

The biocidial composition of the present invention results in a
fall in TVC from a starting level of approximately 10°cfu/ml to
20-500cfu/ml.

An example of the first biocidal general formulation includes:
1-5% N-(3-aminopropyl)-N-dodecylpropae-1,3,diamine
2-10% Alkyl alkoxylate

50-100% Alkylene glycol

The second acidic sequestering composition includes Hydroxyl
Ethylidene Di Phosphonic acid (H.E.D.P). In addition, a
dispersion or wetting agent is included and a coloured dye (red).

This acidic sequestering composition is compatible for

co 6
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incorporation into a water soluble PVA sachet (i.e. is

substantially or wholly non-aqueous).

An example of the second acidic sequestering composition
5 includes:

2-10% phosphonic acid

2-10% Alkyl alkoxylate

50-100% Alkylene glycol

10 In order to test the effectiveness of the cleaning and/or
disinfecting composition of the present invention, the Applicant
has devised a sampling protocol to allow reproducible data to be

obtained relating to the effectiveness of the composition.

15 Sampling Protocol

The Applicant has found that sampling water from a running
shower to monitor existing microbiological activity within a
shower is difficult. This is because any water sample taken from
20 the shower water flow is significantly influenced by the free
chlorine levels in the water flowing through the shower
apparatus. These free chlorine levels are typically in the region
of 0.6 to 0.8 ppm. In addition, sampling of aerosols that
surround the flowing water has proven to be extremely difficult

25 to achieve with any degree of reliability or repeatability.

Thus, in order to provide an effective method of monitoring
microbiological activity in a given shower system, the Applicant

has devised the following approach for use in one embodiment:
30 1. Prior to implementation of any cleaning procedure, the
shower hose is disconnected at the mixer device and the
contents’ of the hose and head are allowed to run back

into a sterile container.
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2. The period of time since the shower has been used in
noted.
3. The sample taken in the sterile container is tested
immediately in order to minimise the potential for the
5 microbiological activity to be influenced by a) time, b)
temperature changes in transport, or c) microbiological
population shifts as a result of the absence of air in the
sample container or the level of food source vs the
microbiological population present.

10 4. At least 24 hours after any treatment takes place, a repeat
sample is taken as described above. The shower is
routinely run for three minutes following the taking of the
sample and re-connection of the hose in order to simulate
normal use of the shower.

15 5. Subsequent samples are taken in the same way at roughly
24 hour intervals, except where a long term standing study

has been carried out.

Samples taken during the eatly stages of the development of the
20 present invention were analysed for Total Viable Counts using
either dip slides - at remote sampling locations, or Petri-Films in
Jocal locations where laboratory facilities were available.
Subsequently, extensive analyses have been carried out by third
party analysts where 'full differential’ analyses have been carried
25 out. In one aspect of the present invention there is provided a

method of sampling shower apparatus.

Test Results

30 Substantial testing, treatment and analysis of shower systems in
a test facility have been catried out and a summary of the results
achieved are shown below. It has been found that on standing
for a period of days a typical microbiological ‘count’ taken on a

sample of water at the beginning of the shower period can be
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around 10° colonies per millilitre. In fact it has also been noted,
the the

temperature increased during the early summer period, this level

as shown 1in following tables, that as ambient
of contamination increased up to in excess of 10° colonies per

millilitre of shower water.

The following tables show that despite the very high levels of
microbial contamination established in the shower system priot
to the introduction of the treatment regime, as described above,
the microbiological count in the days subsequent to the use of
the

reduction to almost complete sterility for a number of days

chemical treatment programme produced a dramatic

following the treatment. Since it is intended that the chemical
treatment described is used on a weekly basis it is therefore
quite conceivable that the spread of disease from this source
could be completely eradicated with the adherence to a very

simple and easy to administer programme.

On the basis of a typical flexible shower hose length used in UK
shower systems, the biocidal composition of the present
application can develop biocidal concentrations in the range of

300-600ppm in the wetted areas of the shower hose and head.

Results using a Bis-(3-aminopropyl)-dodecylamine active in the
the
Pneumophilia at the Eurofins Laboratory in Milan, using the
latest BS EN 13623 protocol, confirmed that the biocidal active

composition of present invention against Legionella

in the composition is biocidal to Legionella at all concentrations

in a short a contact time as 5 minutes. See Table A below.

Concentration | Contact time:
of Biocidal 10 15 30

) 5 Minutes: _ ) i
Active: Minutes: | Minutes: | minutes:
100 ppm Biocidal Biocidal Biocidal Biocidal
200 ppm Biocidal Biocidal Biocidal Biocidal

_ _ L'520) 0z ..c,ro03.) 02z co ci
coci CDci c2a oz-cl ozcoci Cci -0
PCT/GB2011/051214

CD ci
c
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300 ppm Biocidal Biocidal Biocidal Biocidal
500 ppm Biocidal Biocidal Biocidal Biocidal

However, it is the tecommendation of the Applicant that the

shower system is left to soak for approximately 15 minutes

before flushing the contents of the shower apparatus with water

5 to ensutre that the microbiological-activity in the apparatus has

been reduced sufficiently.
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In Table 1 it can be seen that the aerobic microbiological count
at time zero was between 10* and 10° colonies per millilitre and
that significant reductions to almost sterility were achieved in
the subsequent analyses up to 48 hours following the treatment.
5 It is worthy of note that the ambient temperature average at the

time of this test was 4°C.

Table 2 shows how the microbiological activity has re-
established itself 8 days after treatment with the basic biocide
10 solution, i.e. before the inclusion of the wetting agents and

other functional components.

Table 3 shows the effect of the introduction of the halogen
release product BCOMH on the microbiological activity seen in
15 the shower after 19 days resting. As can be seen, the
microbiological recovery after two days is considerably greater

than in the basic product results above.

Table 4 shows the impact of the inclusion of the wetting agents
20 and other components into the final formulation. As can be
seen the microbiological ‘count’ after 48 houts still represents a

sterile environment.

In Table 5, the impact of extending the contact time of the

25 sanitiser with the shower hose/head can be seen. Despite the
fact that the level of contamination at time zero is equivalent to
10° colonies per millilitre the ‘count’ after 24 hours is zero and
after 48 hours is only 400.

30 In Table 6 the volume of formulated product added to the
shower system was increased to 8.4 millilitres equivalent to
approximately 467 ppm, and as can be seen, the microbiological
count fell from 85000 colonies per millilitre at time zero to 120

colonies per millilitre after 24 hours. It is also worthy of note
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aer obi ¢ nwonotwmwimgi cal count at tinme zero was between PO4/GBrd11103521¢0! oni es
per mllilitre and that significant reductions to alnost sterility were
achieved in the subsequent anal yses ugsto 48 hours follow ng the treatnent.
51t is worthy of note that the anbient tenperature average at the tine of
this testgursiiCavEabbe Znbhens teavpéhauteciobhel gicalf acttingtyabas re-
established,itself 8 days after treatnment with the basic biocide 10
solution,8il.e. before the inclusion of the wetting agents and ot her
functional conponents. Table 3 shows the effect of the introduction of the
hal ogen rel ease product BCDVH on the nicrobiological activity seen in 15
the showeTahid &r shOwdagtse negiaatgof Abecrttisesedanambigngite Pt A¥gFcal
recovery after two days;is nsi Ve Qf. € t i L xproduct
resul ts a‘BB\)tzle ﬁﬁFggiog%ﬁgpfﬁgﬂ?ﬁggl&tl%}f’e ?%géi n@?gs%%ﬁg?f?ﬁ?%t ting
agents 201@ndodbheds p@mmmlé'ﬂiﬁei st fatt heghenahahohasltadroacensincanybe seen

the m crobiological  "count' after. 48 hqurs still res rile
envi r onneRt . thien PESRIRUS tashe 2hfats Pdﬁp%&hslgnafs ny 4ﬁgc§0rﬁe{§§% a(%tlstr%gleof the 25
sani tiser; Wl g SRoMRIL thes@/Jieatufan Daheeeanicrbbspl netitviey.f d€het hat the
| evel of contamnation at tine zero is equival ent .t e-105 col oni es per

M 1ilitrevetsge embientaemepepasdsthis yane w%ad 18 er 48 hours is only
400. In Table 6 the volunme of fornul ated product added to the shower
systemwas increased to 8.4 mllilitres equivalent to approxilgat,el y 467
ppm and FThusabybelseeng the shioovobspsghsaio toudtPPEItc 4 SEMBS0BD col oni es

per mlliliitre at tinme.zero to 120 gqol enie jLLi] 44 hours.
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aver age aghiigRicro®TRErdethécall dame lid mpeoforeed mpdathd. p®cawblal 7 shows
t he i nmpact_ of the in(;{,eas,e i n.anbi nt1 terrB ratur§ 5 an rtnk}eerclirhcr(‘)1 idol ogi cal
activity ahoware sEeBliIsFHOCodRAt BF1A1%36 1RANGEIR0I ofPE™ i | Militre is

far by heﬂow@&ifsaﬁ&ﬁ%sseﬁﬁ b anyilpf athrviewiahsuteshs aeedifoprobabl y
as a direct result of the increase_in anbi ent terr,pg.rature on the m crobial

act i vi ty. pTheesyatageptiom,ethe tiavpdyaman &f $PFSaiSheC MREALARLS F Thus by
adapti ng }ﬂgé{%%om?rex%%%ER{Eﬁyt}?ai lpé)qﬁl;ﬁe@al%[ npl e in-1ine antinicrobial
|

applicato ce, asinple’treatment with an antim crobial chem cal can be
performed, and the process of shower sterilisation in whole industrial,

comerci al,.and 15 donmestig facilitjes can. b Sj i i t the
need for b‘r}%é’égeﬂf@%bfi%ﬁ‘? Pﬁ%vﬁﬁff)ls\?er"'r%ﬁf tgl? é%oeééllqg igrt\é%gg#téﬂ;gétjors or
the usg Ogu%l‘é%ﬁd' vaky doapaefions satLrealbar basisThe invention is also
provided so that the tleaning treatnment is 20 quick and easy to performon

a regular basis. Third Party Analyses Detailed third party anal yses have

al so beenwﬁg%g A@:ﬂg%’s% the effectiveness of the shower

sterilisa € present invention. As part of this analysis, a
full differential analysis of mcrobiol ogical activity was conpleted to

i ncl ude aeobi. teria, . anaenobi | & h RSEIIRaEsH ald shergi . 30
The sanpl iée%éfeeyﬁgk‘éi Pf%ﬁ?h%%%é%ﬁ%r ggéu(gt} n the en-suirtle facilities of
ten bedroqhe idffactiveakskoodl the téteowmyl istantlisation syptrmpedhi 88¢on from

the hotel owners obtained). ,Five of t-he bedrogns. (Rpo 1 ..224, 324,
437) wer e RICEEREIHEGHIOThe S é’@irﬁeogoﬁ%ﬁsiaﬂa H8nd? p@éeﬁﬂfrfeelgﬁuta%e

present i'}t‘ﬁe‘i']?ﬂi@”of microbiological activity was completed to include

aerobic bacteria, anaerobic bacteria, pseudomonads and fungi.

30 The samples were taken from shower apparatus in the en-suite
facilities of ten bedrooms in a hotel local to the Applicant (with
prior permission from the hotel owners obtained). Five of the
bedrooms (Rooms 124, 133, 224, 324, 437) were treated using

the biocide composition and procedure of the present invention
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bedroons (Roons 131, 231, 237, 330, 438) were treated using a conventi onal
bl each t reatzoenoi4es outlined in the prior art HSE L8 pr@®cediB2e11/05i114t he
showers tested used the protocol that has been devel oped by the 5 Applicant
and as set out herein (i.e. the showeyshose of the apparatus is

di sconnected fromthe water supply or m xer unit and the contents of the

shower hage sapdofeashdvai #ed dawn dhitheabstesbhes oq@vaimser)31, TR 1sanpl es

were taken prior to any treatnent bejng apEI ied (the 'A sgnghe%cﬁnd after

st andi ng 23%4 i@%odﬁs‘%l a‘W@lfe(ttliiéﬁlt‘tS‘i IHPEe)2  FRAOYST Bt ar P SHmple ' A

was taken after, trigckli Fehteh ongrpheaed@nd Adl tleeting the
. ntrggtrpielne %s %lﬁtﬂ%eg%rgltgtecf)?}w&@ﬂ% p

sane in a oftle. was taken 24 hours alfter i{aﬂc%room had
been treadleskviys tres odd usgdwehep roipsodithachanbeen Aesaloprd &3 tReting t he

sane in a,sterile botfyle. 15 Sanp were ta aghysst @ifi kgecont ai ner
and pPaced PPy 4 talfbég,% Uk %a’g%%l\r%g (?'rean{;}g%r{%(g{ﬂeg ??g third _(E)arty

anal yst S-ae%pﬂhﬁturseiis\“difécbﬁhfé\&tédl fratthetBe (wheor lsapgllyedr Tabker Pnitepr esent
20 anal ys

carried out using spira | at e .t eghRi gue. f qr ing the

sanpl es” tand Heeprapegnts tzb(?lgh98‘1%0%9%?/@%5?%0@5%%%@%%?%& Tabl e
1: Mcrobj okpgical 1S, ofF HRaANP @16 as vkaleonya kicar mpnig rUnid sang- 1)
Sanpl e De% a%?%lgégrg ?gaTottZI_ Vi abl e I(Cig)unt actaggi' a Anangror}tzé.%(g( cpg4m ")
Pseudonpnada tfengi bshogwepdaep| @he2A Asamplg) S SERAME 226%: shower
Samlfy 12ﬁogrs<2191te<r2?t}fc20szgatﬁ?)%\ﬁr 159 Ecdidt, BatnFle 185 wlad ikefl

after trickling water through the shower head and collecting the

same in a sterile bottle. Sample C was taken 24 hours after each

room had been treated by trickling water through the shower

head and collecting the same in a sterile bottle.

15
Samples were taken from each sterile container and placed in

sterile tubes, sealed and transported to the third party analysts.

The results below in Table 8 (also labelled Table 1) represent
20 analyses carried out using a spiral plater technique for applying

the samples to the plates.



2.0x 104 < 20 Shower Sanple 131 C 8.0 x 104 2.7 x 102 2.2 x 101 <20 Shower
Sanpl e 133 A 20x105 <20 1.91 10" <20 . Shower Sanple 133 C 6.1 x 101 <20 c
20 < 70 Shower2/@atepl e 224A 1.9 x 10/ .8.2 x 101 8.1 x 1@8T/GE2011/058118awner
Sanple 224 C8:0 x 1 & <20 5.7 x le , Shower Sanple 231 A 3.7x 105 2.01 101
2.51 105 <20 Shower Sanple 231 C 3.3 #4104

Table 8

Table 1: Microbiological Analysis of Samples (as Colony Forming Units mi™)

Sample Details Totat Viable Count (CFU ml'H)
Bactesia Fungi
Aerobic Anaerobic Pseudomonads
Shower Sample 124 A 3 7xi0° k90 s8x10° %
Shower Sample 124 C <20 <%0 235 :
Shower Sample 131 A 1.6x 16 14x Iéz 20x16* « 20
Showes Sample 131 C 30x 10} 22x108 < 20
Showet 20510 iz <%0
61x10 < <20
19x10° 81x10'
San 20x 100 =20 57210
Shower Sample 231 A 37168 20x 10 25x10°
Shower Sample 231 C 313% 19 20x 10 2% 104 « 30
Shower Sample 237 A 34x10f <20 1.0x1¢° <20
Shower Sample 237 C 1.1x 10t 2010 82x 10} <20
i8xi0f <og taxie’ <20
t Sam £ <20 <20 <
Shower Sample 330 & 25 %16 24x10° <20 < 20
Shower Sample 330 C 36x 10 <20 <20 <20
Shower 3710 w J8x108 =35
Shower 7 20 <20 J0x10 3
Shower Sumple 438 A 3ix10t <20 10x1¢° <20
Shower Sample 438 C 14x10° <20 82x 10! <20

The results below in Tables 9-12 represent analyses carried out
5 using the poured plate technique for applying the samples to the

plates. The TVCs were measured on the plates after 2 days for

plates kept at 37°C and after 3 days for plates kept at 22°C.



2.0 x 101 1.21 104 <20 Shower Sanple 237 A 3.4 x 104 <20 1.0 x 101 <20
Shower Sanple 237 C 1.1 x 104 2.01 101 8.2 x 101 <20 Shower Sartmn e324 A
1.9 x 105We 200/01408 105 <20 Shower Sanple 324 C < 20 <2@CT/GH20HAB1218hower
Sanple 330 A 7.5 x 105 2.4 x 101 <20 <20 Shower Sanple 330C 3.6 x 103 <20
,-. 20 <20 Shower Sanpl e437 A 45

Table 9

Order No:
Job No:
Labref; 9407

FOR: Omnia-Chem Ltd

MICROBIOLOGY REPORT
Site: Hotel Date of Sampling:- 26/04/11
TNV.C, - cfuiml
Sample Point 2day @ 37°C | 3days @ 22°C | Pseudomonas Yeasts &
per mi Moulds
Room124 A >0 _)1@5 >40,000 o
Room 131 A 1.9x10% 74 7,600 &
Room 133 A 2.7%10° 540108 ~40,000 3
Room 231 A 5.5¢10% 1x 106 >40,000 1%
Room 23T A B.5¢10¢ 7.8x10¢ &8 o
Room 224 A I&IT ENL 40,000 59
Room 330 A 9.7X10° gaxitf 0 o
Room 324 A 3.8x10° 3405 40,000 o
Room 437 A ¢ >10° >40,000 &
Room 438 A 25410 4 1x1p¢ 1,080 4




37x 10=lo Is xiol < Shower Sinmple 437 C 20 < 20 2.0 x 101 ,, Shower Sanple
438 A 3.1 x le <20 1.0 x 103 . 20 Shower Sanple 438 C 1.4 x 103 <20 8. 2x
101 <20 wbeorwuobs bel ow in Tables 9-12 represent analPg3aB20ar0SiBd out 5
usi ng the poured plate technique for applying the sanples to the pl ates.
The TVCs were neasured on the plates afgter 2 days for plates kept at 37C

and after_3 days for
45 Tabl e Bab
REPORT Site: Hotel Date of sanpling: -

pl at es kept at 22C.

WO 2012/ 001400PCT/ GB2011/ 051214
No: Job No: Lab ref:9407 FOR Omi a- Chem Ltd M CROBI OLOGY
26104111 Sanpl e Point

Order No:

Job No:

Labref: 9411

FOR: Omnia-Chem Ltd
MICROBIOLOGY REPORT
Site: Hotel Date of Sampling:- 27/04/11
TV.C. - cfuiml
Sample Point 2day @ 37°C | 3days @ 22°C | Pseudomonas | = Yeasts &
per ml Moulds
Room 133C 20 58 0 0
Room131C 8.4x10° B 320 o
Room 224C 560 540 90 0
Room 231C 2.310° 2910 7 5108 0
Room 237 C 4 0510 810102 80 &
Ropm 324 C 0 0 0 0
Room 330 C 47K 2316 0 0
Room 437 C 56 132 2 0
Room438C 8.5¢ 108 181 530 o
5 Table 11

Crder No:

Job No:

Labref: 9418

FOR: Omnia-Chem Ltd
MICROBIOLOGY REPORT
Site: Hotel Date of Sampling:- 03/05/11
TN.C. » cfu/mi
Sample Point 2day @ 37°C | 3days @ 22°C | Pseudomonas Yeasts &
per mi Moulds

Room 124 A 5.6x10° >108 >40,000 o

Room 131 A 24108 3G 40 o
Room 1334 110 140 8 5

Room 224 A 28108 2510 20,000 5
Room 231 A B4 BA 5.100 o
Room 237 A 740 3,800 20 0
Room 324 A 132 220 o8 0
Room 330 A 10010 3.5 0 8
Room 437 A 1.6x10° >10° 40,000 1
Room 438 A 1.2¢10¢ 1.2 8 o




T.V.C. - ofulm 2 day #2 37C 3 days 4 22C Pseudonpnas per nl . Yeasts &
Moul ds Roca 24 A >101 Room 131 A 1.9x101 7.4x1V 7,630 Room 133A 2.7x101

g. gxigl -0 200m014800m 231 A 5.5x101 1x101 >40, 00D 16 Roeer@d3201/B315x104
. 8x10" es
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Table 12

Order No:

Job No:

Labref: 9419

FOR: Omnia-Chem Ltd
MICROBIOLOGY REPORT
Site: Hotel Date of Sampling:- 04/05/11
TV.C. - cfuiml
Sample Point 2 day @ 37°C | 3 days @ 22°C | Pseudomonas Yeasts &
per m| Moulds

Room 124 C 11 4,100 8 o
Room 131 C 30108 28107 48 o
Room133C 4 62 0 o
| Room 224C % 7 ” o
Room 231 C 2,700 5,600 1,300 0
Room 237 C 1,400 1.8x10¢ 156 o
Room 324 C e 2490 412 o
Room 330 C 1700 4B s 0
Rooni 437 C 410 3,500 400 ¢
Room 438 C 1.4x10 1.8x104 12 o

5 It can be seen from tables 8-12 that the 24 hour post treatment
samples C taken in rooms 124, 133, 224, 324, 437, that were
cleaned using the biocidal composition of the present invention

of the

significantly reduced microbiological activity (low Total Viable

in the applicator device present invention, show
10 Counts (TVCs). This is in contrast to the 24 hour post treatment
samples C taken in rooms 131, 231, 237, 330, 438 that were
cleaned using a conventional bleach composition, that show

comparatively high microbiological activity (high TVCs).

15 1In addition, the Applicants have clearly shown that the known

bleaching composition and sterilisation procedure, as
recommended by HSE in their L8 Protocol, do not provide the
same sterilisation effectiveness for sterilising shower apparatus
as the present invention. In particular, the Applicants make the
20 following observations in relation to the known bleaching

composition and procedure:
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_ 4. 1x101 woQ82/@14000 2012/ 001400PCT/ GB2011/ 051214 Tabl ert@®/GB2hdensiNe: Job
No: Lab ref:9411 Site: Hotel 46

48

- The bleach does not remove hardness scale that is present
in the shower head and hose, to a greater or lesser extent
depending on the water hardness levels in the local water
supply. It is clear from the Applicant’s tests that water

5 hardness scale can have a significant impact on the ‘key’
for the development of a biofilm in the shower head and
hose;

_ The use of a bleach soaking technique is hazardous and
time consuming to apply;

10 - It is questionable whether the required halogen tesiduals
are established, the soaking time effectively monitored,
frequencies of cleaning maintained and microbiological
monitoring carried out, in any but the most carefully
maintained systems;

15 _ Under the current recommendations, even though the
soaking sterilisation may be carried out very effectively,
the systems will re-inoculate within 7-10 days of normal
use, leaving a remaining period of approximately 12 weeks
before these systems are recommended for a further bleach

20 treatment under the guidelines;

- Whilst it is relatively easy to remove a flexible shower hose
and head to allow the bleach soaking process to be carried
out, it is almost impossible to apply this process to any
fixed pipe system without significant professional

25 intervention.

The findings of the Applicant that the formation of a biofilm
in the shower apparatus can be a key factor to the
effectiveness of sterilisation of the shower apparatus supports
30 the use of an acidic sequesterant in locations where there is
hard water, in addition to the biocidal composition of the

present invention.
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Moul ds RQuOBIDR2W14000 16 O Rooml3 C 20 58 0 Room 131 CpreTAI25113522410'

of utm 2day ft 37C 3 days e 22C Pseudononas per m . Yeasts &

0 Room 224.0 560 640

10
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It will be appreciated by persons skilled in the art that the
present invention may also include further additional
modifications made to the device which does not affect the

overall functioning of the device.

It will also be appreciated by persons skilled in the art that the
present invention may also include further additional
modifications to the formulations to include other biocidal
agents, cleaning, sequesteting or other materials as considered
appropriate to enhance or improve the performance of the
programme ot to address other similar issues in similar

environments.

320
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Claims:

1. A shower sterilisation system, said system comprising shower
apparatus including water supply means, a shower head and
5 shower conduit means connecting the shower head to the water
supply means, and an applicator device located between the
water supply means and the shower head for receiving a
sterilisation or biocidal composition in use and allowing said
sterilisation or biocidal composition to be delivered to one or

10 more parts of said shower apparatus.

2. A system according to claim 1 wherein the applicator device
comprises a housing including inlet means and/or outlet means
for allowing the flow of water from the shower apparatus

15 therethrough in use.

3. A system according to claim 2 wherein the applicator device
includes receiving means located in or forming part of the
housing for receiving the sterilisation composition in use.

20
4. A system according to claims 2 or 3 wherein the housing
and/or the receiving means of the applicator device include
attachment means and/or access means to allow the composition
to be placed in the receiving means in use.

25
5. A system according to claim 2 wherein the inlet and/or outlet
means are provided with connection means for allowing
connection of the applicator device to the shower apparatus in
use.

30
6. A system according to claim 3 wherein the receiving means
includes an inner portion in fluid communication with an outer

portion.
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7. A system according to claims 2 and 6 wherein the inlet and
outlet means are in fluid communication with the inner portion

and outer portion respectively.

8. A system according to claim 3 wherein the receiving means
are in the form of a container, basket or cavity provided with

delimiting means.

9. A system according to claim 8 wherein the delimiting

means includes one or more filters.

10. A system according to claim 1 wherein the applicator
device is connected to or provided substantially in-line

with one or more parts of the shower apparatus in use.

11. A system according to claim 1 wherein a water flow
channel defined in the applicator device is arranged
substantially co-axially with a water flow channel defined
in the part of the shower apparatus to which the applicator

device is connected to in use.

12. A system according to claim 5 wherein the
connection means includes any or any combination of one
or more screw threads, inter-engaging members, teeth,
protruding lug or pin members, quick release fitting or

twist-lock connection.

13. A system according to claim 1 wherein adapter means
are provided to allow connection of the applicator device

to the shower apparatus in use.

14. A system according to claim 13 wherein the adapter

means is arranged to engage with connection means of the



WO 2012/ 001400PCT/ GB2011/ 051214 47 Table 12 Order No: Job No: Lab ref:9419
FOR: Omi a-Chem Ltd M CROBI OLOGY REPORT Site: Hotel Date of Sanpling:- 5 It
can be sew0:20ro4oabl es 8-12 that the 24 hour post trearcEmB2oamsiag C
taken in roonms 124, 133, 224, 324, 437.,that were cl eaned using the
bi oci dal conposition of the present iné%ntion in the applicator device of
the present in i S - siagnl fi tly r e 1.Cropi.ql ogi ctivity
(1 ow Tot al Via%?@hfgggéuﬁggh%#%%g§.8$%i§M}éﬁﬁggcgﬁp%héfpggmi%%ﬁ%%e our post
treat nent sanmphppa€twken in roons 131, 231, 237, 330, 438 that were
cl eaned using a conventional bleach conposition, that show conparatively
hi gh m crobi ol ogi cal activity (high TVCs). 15 In addition, the Applicants
have cl earlyl shown thaystdia koewrdid eaehtndnt BResEEdiantaBdr&dctidg sation
procedure, as reconnendgg by HSE in their L8 Protgc. , do n&; %ﬂo¥%de t he
g% ahjlggodn Gildal

sane sterilisaflciefile I'f g¥CadterGan T1%Sp s the
present invent FRRyid tH%&h%ﬁUHﬂ?meEQﬁd i Cafd en TRice the 20 follow ng
observations in reldation to the known bfFeachi ng conposition and procedure:

WO 2012/ 001400PCT/ GB2011/ 051214 48 The bl each does not renove hardness
scal e that i present | e showet: he - hose, qr eat er-.or. | esser
ext ent depeg’rng on ﬁggﬁéghﬁuﬁﬁﬁgﬁggﬁ%gesg %HiEgtﬁ%8?§%g1%%gtgpggﬁpply. I t
is clear from tearAppd hcartshsot estiszet.hat water 5 hardness scal e can have a
signi{'cant i npact on the 'key' for the devel opment of a biofilmin the
showet” head and hose; The use of a bl each soaking technique is hazardous
and time consum ng Mo ARREM Ao ddinigs tauRsiirenabl evMbetiRerthichgilkegui r ed
hal ogen residuals are_éstablished, the soaking tine effectively nonitored,
frequenci es of M4aHNi Ay Mar wEEFAed Wt amtedlbbi d O ccdicRbdas t 6P nthearri ed
out, I n any buly;lhe;amst s GALE] Wb, MREBLANEHSHELRT (0 1% Hndef e
current recommendations, even though the®soaking sterilisation may be
carri ed out velyneftiddinnlelxys dbbnsylstbrsughl hor epenoond atfe thv timlat 7- 10
days tg nor mal ugz, Ieaﬁinqga remai ni ng period of approximtely 12 weeks
bef ore’ t hese s%g % A& ECSAEnded for a further bl each 20treat ment under
the guidelines; Wilst it is relatively easy to renove a fl exi ble shower

hose and heagito al lL.ow the bl each, soaki ng process, to be carried out, it is
Al most i nposki-bl e t A AFPIGI AFSOFGERSE LK IRy ATREEEIS BBC SRR N | hout
signi ficant prgfess 911@41(85! Wo‘%fs\lﬁgt 'iQnsuEQ‘faaﬁﬂiQHzn%r&ﬂatrh?nAlél%want t hat
the formation of a biofilmin the Shower apparatus can be a key factor to
the effectiveneésstioft.sterilisation of the shower apparatus supports 30 the
use an acidic sequesterant in locations where there is hard water, in
addition to the biocidal conposition of the present invention. WO

2012/ 001400FACT/ GB20A1A 08t da D 1ding td ddeirapPprebicated thy Ipensons iski | | ed
in the art that Ehelgneﬁen%,invention.na | so included[urther gdditional
modi fi cati ons MEASATIEHE UeVh TR CANEIICHAR arFEaf dne ovErdins

functioning of atde pdavi®®. from a main body portion to allow insertion

of the composition in said arm portion in use.

25
20. A system according to any preceding claim wherein
the composition is locatable in the inner portion of the
receiving means in use.
30 21. A system according to any preceding claim wherein

the receiving means is detachably connected to the housing

via attachment means.



51t wll also be appreciated by persons skilled in the art that the
present invention may al so include further additional nodifications to the
f or mul at iwo=o0t2000i490l ude ot her bi oci dal agents, cleani ngPCSaReHS1i1Ag OF
other materials as considered 10 appr oséi ate to enhance or inprove the
performance of the programre or to address other simlar issues in simlar
environnents,, 50 Chai rgg terh: A §§9E§% steri Iélgpf#i 0psy§heMe.igal f,system
conpri si ng shower appar £Ue i né i ng Wat er supply neans, a shower head and
5 shower conduhttambansnconnegts ngclhdeshawen rhead to mhenwatosr stippl y
means, and an applicgtor deyi.ce | ocated between the water supply neans and
The shower neastFor ead: TEioat & st SRetrns sttt Rongedi Fon i n
use and al | ow Agp sActpst @idd bsaldrerRyr bioci dal conposition to be delivered
to one.or 10 nore parts of said shower apparatus. 2. A system according to
claima wherein the applicator device conprises a housing including inlet
means and orput | et ATeRAg. 106 3Ll-AMAGKS hen f | Qldinat ela bk agnideighover
apparatus 15 therethrough 1n use. 37 A systemaccording to claim2 wherein
t he appl i cat or thlei @wesiinge indesl asezeiadarg snepnsingehifédednnon Wetlinohg part

of the housing r 2l Vi ng I.}bisat} C 0S] L i:n . .us

4. A system acg%%)&fé]g&t%cg(t: a%ltrlrg%z%%g%“\g/ﬁeég?%et gg}}}g{)}sﬁtg%né%&%o&? he

recei ving nmeanhoofsiifierreppbi aatoividevioerinch ude. att achnent means and/ or
acces](:O nmeans to allow the conposition to be placed in the receiving neans
in use: 5. A systemaccording to claim2 wherein the inlet and/or
outlet meangare pravisdedew fltceanest tOnclaB@NY ¥ arhakéMthg geanestion of

t he applicator device to the shower apparatus in use. 6. A system
according to cPRICMBEWHEr diln tRditieBei i ngi¥eaRs IMEFadEP HH GNP  porti on

in fluid comupj | k ; r i

2012/ oo1400Pa?%%dlr%?oﬁ%gﬁalg‘fgy%‘%d&{/g)tug%ta}fgoarndﬁ'ng to clainms 2 and 6
wherein the inlet and outlet nmeans are in fluid conmunication with the

i nner porti and oyter _portiagn respectively..5 A system agcording to
clai 3 wheraln theAr e%yeﬁ\?inﬁgaﬁﬁgﬁgp e¥n C\t{'ﬁlénf Fin 3’1&}/6 egl?.mtc PRBIS basket
or cavity provhtiethdMatrb piebviddd M@ rmeRndng the accesS. opeaysgem ageording to

claim8 wherein the delimting 10neans .i n¢l udes one or nore filters. 10. A
syst em accor di El@et 613 %icm r 6PN ea[%ﬁtl“’cf’&tporZl’ae\ﬂRf’é?1 i BOcHNRBeted to

or provided suRgianthahltyedN-dd rt%eWathe@E,‘eoﬁren@B%eispafSé§si‘Bfle,t hg ghpwer
apparatus in use. 15 11. A systemaccording to cfaim1l wherein a water flow
channel defi nedlased pesapgpin,cahstedevheadassare pagerg salsdpandi al |y
co-axé(fllly with a water flow channel defined in the part of the shower
apparatus to which the applicator 20device is connected to in use. 12. A
syst em accordfi.ng toAclsgsterd wheoedmg he cbdnmec?bowhwrans ihncladidesrany or

any conbi nation of one or. nore.screw threads, inter-engagi ng nenbers,
teeth, 25protr iy Rrhg B P 1%%@?%8?c’i?tlaé?&YsénngttFﬁgOBrt @i st -1 ock
connection.  hol3ind &ySilEivastevimai Beeldicm thehepennaadapteedreans are

provided to all ow connection of the applicator device 30to the shower
apparatus in uBeSItip®s2012/ 001400PCT/ GB2011/ 051214

25
27. A system according to claim 26 wherein the closure
means atre slidably mounted on the housing and the closure
means are maintained in the closed position by a rotatable
nut or locking member.
30

28. A system according to «claim 1 wherein said

composition is substantially soluble in water.



52 applicator device and one or nore parts of the shower apparatus. 15. A
system according to claim 3 wherein the receiving 5nmeans includes filter
means capaibl2e12afoi4onl tering the fluid flowi ng through theCraBIuosRreans in
use. 16. A systemaccording to clain11§ wherein the filter means is a nmesh
or gauze. 10 17. A system according to élain115 wherein the filter means is
arranged suggyantia%!ysgggg nduﬁﬂk)thg the dgfqﬁgiop 0&&&%%59 flpw t hr ough
the device or 'to a central TongitudinaP axis eéfi ned t hrough an aperture of
the inlet 15andborpositien nsansoni@inedl systkm accordinngitar,clsaiahea, wher ei n
t he receiving neans, and/.or using 4 s substanti.ally cjrcular in. Gross
section. 20 TotRR RS PEThe dBTRINY framtrabhish b s A1 Rl s
substantially Y-shaped or includes an outwardly protruding arm portion from
a main_body portion to allow insertion of the canposjtion in.said arm
portioh in dg%. 25 20. SKSEGEY eAKEISHBBNg R0 &HYTpr ebedVAGTEIAI ntiiher ei n
the composi t1 0Boktpb il Alhe1hfct REnbMNGL YRRNK Ofldl: Lienfiecel ving means in
use. 3021. A system according to any precedi ng claimwherein the receiving
means i s detachably connected to the housing via attachnent neans. 53

A system accor ding 4o glalm 21 Mheraih the athasmept pransnci yde any or
any conbi natl on of a screw hreadﬂ i cti on I't,” i nter-engagli ng nenbers,
one or nore clapaeotisesammiesapens.is or incladysshemlagtondigigcdbh any
preceﬂing cl ai mwherein the housing includes an access opening defined in a
wal | the housing to allow insertion of the conmposition into the housing
and/ or recei3} ng meansykfeSfecording AoSYBligMACGOREidla tRe clldiyie?3 wherein
the access opening is in addition to one or nore openings or apertures of
the inlet and/ 8FYGUt Letpifediked in an aAmgupgne hckerurag {6-EVAYm28 wherein
cl osure nmeans g/e EFQMigggfjgglgb LNgithg. access opening in use, the

cl osure neans nnv% e between an open position, wherein access to the
access opening is possible, and a closed position, wherein the access

openi IS sed. A systemyaccordi ng. to.clai m25 erei n..tthe cl osure
neansﬂgre pﬁ%dtablyé’SyfﬂgﬁiéCSPrgg?%t%bfggl u%tgauaﬁ”?hggﬁo g%ﬁaafo al | ow
nmovenent between tRectpsatiand ctosgfopasvhi onacludes Aasysteam acgprding to
claim 26 wherein the closure neans, are si}dgbly nnrnted on éhe h ﬂsing and
the closure me&AS RIEtHaNnt gifnedNfhpifgoRiskedSpodliErbR by Rirstdalabl e nut
or | ocking nmengegealin Qréh%l’éttiﬁ%‘ 5 Shegcd.0 claim 1 wherein said
conposition is substaﬁtlally sol Uble i'n water. 54 29. A system according to
claiml1l wherein the conposition is contained within a container, sachet,

capsu or bag or mad (xnyubss AR ALY SOLUDIS PR Erk by 30 Agystem

according to claim Ion inc a non-aqueous carrier
agent . component is N-(3-aminopropyl)-N-dodecylpropane-1,3-
diamine.
35. A system according to claim 34 wherein the N-(3-
25 aminopropyl)-N-dodecylpropane-1, 3-diamine is provided

in an amount of 1-5% by weight of the final composition.

36. A system according to claim 1 wherein the
composition includes an alkyl alkoxylate.
30
37. A system according to claim 36 wherein the alkyl
alkoxylate is used in an amount of 2-10% by weight of the

final composition.



31. A systemaccording to claim30 wherein the non-aqueous carrier agent is
or includes an al kyl ene glycol. 10 32. A system according to claim 31
wher ei n twe 2aidpiene gl ycol is provided in an anount of Po@tGBeen/5021200% by
wei ght of the final conposition. 1533.§ system according to claim1 wherein
the biocidal or sterilisation conposit'én i ncludes any or any conbi nation
of anti-mcrgbial, steril.isati tocidal , caf i .chel at |
conponents. 2034. A %ys%géénqeglgcggg%gh?% g?ai%qg@ V\Ler%g?én)lretlﬁe 4btliaoczzl?g%ll
conponent i s Ns¢Quasicropgopyd mpsdodecylipr dpame-dl, 8a dihan applid8stoA system
according to clyaim 34.wherein the N (3- 25amnoprgpyl); N dodecyl propane-1,
S G am na 1o pHOYIHeddn 45 dRodRe o SteBoty wa ghecll Tree hafte”
conposi tion. 3BonfpsyRiem accesed nbetore! ghen binbielgi o rt Rec£idivpesid i on

i ncl udes an al kyl ‘al koxylate. 30 37. A system according to claim 36 wherein
the alkyl al ko%9PHP@sitO%sed in an amount of 2-10% by wei ght of the final
conposition. WD 2012/ 001400PCT/ GB2011/ 051214 55 38. A system according to

claim1 wherein an acid sequestering conposition is |ocated in the
appl i cator d&lkice foér uysecim apeo slistemoandasai B dcivlh aeguesher aatd

conposition is betore. t bi-oci d risterilli:sati on 5conposition. 39.
A system accorag(agg%to@e%é‘?gicnqrgﬁov%g%& gljl%ﬁledeasc?é Aséelél'Jest ering conposition
i ncl udes an acid. 1040. A system according to claim39 wherein the acid is

phosphoni ¢ agj d. 41. A system gccording to ¢lai m40 .wherein the
phosphoric atid is ésé&sﬁﬁnaﬁcﬁﬁﬁaH@goV)2315@6§9 m@%@%¥n1§%? 3¢5 s

conposi tion. 4§hol§ﬁfggrbﬁda@ﬂ‘d_usi ng shower sterilisation system said system
conpri sing shower apparatus including water supply neans, a shower head and
shower conduit neans 20 connecting the shower head to the water supply

means, said 4yt hod %”Cls%icé}ﬂ tQ%cgESEﬁgOftd O@%hﬂg an appldcahor device
between the water supply neans and the”shower head, locating a
sterilisation phasipdoidal addnposistidom ian tameoappl o €ad-dr0 %debiyce caglt
delivering said sterjlisation.or 25biocidal conposition to one or nore
partngof said gﬁofé\%?‘l 586%?8?1& %23, A nmethod accor di ng to claim42 wherein
t he met hod

42. A method of using shower sterilisation system, said
system comprising shower apparatus including water
supply means, a shower head and shower conduit means

20 connecting the shower head to the water supply means,
said method including the steps of locating an applicator
device between the water supply means and the shower
head, locating a sterilisation or biocidal composition in the
applicator device and delivering said sterilisation or

25 biocidal composition to one or more parts of said shower

apparatus.

43. A method according to claim 42 wherein the method
includes the step of allowing water to flow through the

30 shower apparatus to cause said sterilisation or biocidal
composition to be delivered to the one or more parts of

the shower apparatus in use.



i ncludes the step of allowing water to flow through the 30 shower
apparatus to cause said sterilisation or biocidal conposition to be

del i ver edwbDaotmiwmne or nore parts of the shower appar aPa3/GBUNS121456 44,
A met hod according to claim42 includigg the step of allow ng the
conposition to dissolve in the fluid ftow ng through the apparatus to form
a chemcal solution. 5 45. A nethod according to claim44 including the
step of allowing the chem cal solution to stand or rest for a predeterm ned
period of tidke w thiAnntdeh@pparcatrdsnpacaklam oy iactidieg nige edepnos of the
chem cal solutign t.o take 10effect., 46, A, net od.acgﬁrdhggdt cl ai m 45
wherein the pra&lOgdfe iifiefOPEPPRERR 14 Mlise betedRes BEInTIAVEL 1547, A

net hod accordi figrd @ckl@idmAbavhaiLid fidien pr ehedeical Moladigperi od of tinme is
approxi mately 15 m nutes. 48. A nethod according to claim42 including

the step of washing out the apparatus by allowing fluid to flow 20t hrough
the apparatugs af ter aanstandi 8 ol 20 PEY ethind %4 fn BRIdOG @H@%[tg ngrto claim

42 wherein the shower aﬁparat us is sW tched on and warm'or ho ter is
al | oned to floalpirioggthehehapparhtsedusiom toespendt ar ercabofer pher25 mai ns

water supply tSEfPee{lﬁ]Hég fghoa p&F&?&feeRV”?tﬂ?H grgéla;ﬁp%atltdsn% bghgr\x‘?. pl aci ng
the conpositionih e applicator device. ) applicator device for
delivering a cemnpoakctiven ihgrddsdoveroapier atlusmisal dscpplécator tdeyi ce
incluﬂing: a hoysing including inlet nmeans and/or outlet neans; receiving
means'{ ocated b ‘6F'forning part of the housing for receiving a conposition
in use; WD 2012/001400PCT/ GB2011/051214 57 the housi ng and/or the

recei ving means havi ng attachnent nmeans and/or access neans to allow the
conposi tion 4® be pladBgthndt Kecpsdengi iy AEEAS Ta udeerein thghgrein the

i nl et and/or OHHéfmF?@EP @fngpéP‘firﬁ%dis"“REPw§%8”§?(§(§ P/ (RRNS for allow ng
connection of the applicator device to the shower apparatus in use.
15 47. A method according to claim 46 wherein the pre-

determined period of time is approximately 15 minutes.

48. A method according to claim 42 including the step of
washing out the apparatus by allowing fluid to flow
20 through the apparatus after a standing time period.

49. A method according to claim 42 wherein the shower
apparatus is switched on and warm or hot water is allowed
to flow through the apparatus at a temperature above the

25 mains water supply temperature for a pre-determined
period of time before placing the composition in the

applicator device.

50. An applicator device for delivering a composition to
30 shower apparatus, said applicator device including:
a housing including inlet means and/or outlet means;
receiving means located on or forming part of the housing

for receiving a composition in use;



WO 2012/001400 PCT/GB2011/051214
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the housing and/or the receiving means having attachment
means and/or access means to allow the composition to be
placed in the receiving means in use;

wherein the inlet and/or outlet means are provided with
connection means for allowing connection of the

applicator device to the shower apparatus in use.



