WO 2011/ 032203PCT/ AU2010/ 001178 1 CONTACT LENS DI SI NFECTI NG SOLUTI ONS Fi el d
of the Invention This invention relates to ophthal mc disinfecting and
preservi rgoconp32ioBi ons. 5 More particularly, this inveariaanorgoat’es to
mul ti - purpose disinfecting solutions [(MPDS] suitable for use in or with
storage cases for treating nultiple-use contact |enses and/or for

preserving, disinfecting or i er ophthalmc

| enses. Background 10The inc%?ﬁée'g%ﬁlﬁ"g%ﬁ?%@% e-use soft contact
| enses has led to a higher incidence rate of corneal infections (Dart et
al . 1991; Cheng et al. 1999; Bourcier e{ al . 2003; Keay et al. 2007).

Mil ti pl e-use contact |enses are tygledhPithelentiad:i ng t he day, renoved

before the usethi qhiehBSn FelafisHY opith@Rfi€ disthfectingNshdC BRRe M3t A dilicRs.
di si nfecti R/% sol ution overnight and then renoved fromthe case and

re-fitted Morepartisylady.ftbis iaggntion relatasitp mutimurprse diginfeging-sghsiops HYIBRS]

| enses are o i J t i

i 01 o or gar 2w ok Qe SR Hok 3 cafes TAE | Eborfk mUABE, e colRBt AR ARIY
fingers or farpessening,disinfectiPPamkagingsafdontact avniotbersphthaimicilédseor i nhi bi t
the gromh of a wide range of m crobes and to renove grine and oils from
the Il ens surfaces. The rising incidence of cornea infection anong the users
of multiple-use contact |enses has 20tBakgbaid rai sed serious concerns
about the effectiveness of MPDS in current use. MPDS per f or mance for
cont act? | ensesTh&inspracingiperulgyty el PBlipleruse Siftasondd lenree nanteddna higher
standar ds, jgidfefc@fte 8ftorh@ildffectidit (Bt W iaf 1 961, dHEnBe® alT190 9 o uRGr &t d1Y

agai nst nom nated cl asses of m cro-organi sns under | aboratory conditions.
Thus accor 8097 Keay eiSrd 20072 IMuitipte-diestantact densgs arsl typically weorst dyringtthe iday,
primary crj ' = Al - es| i . [ :
Concent  at [ STeleitoresie BLAEAE: 3P Fight RERHMLER nR A L INRE L dlfbtecting
reduced bysctetdon uedraight ofid than deeswed liom thedcaaadnd ré-digtedrtetpe eyesvfer daw t hi n
a specified disinfection tine (Standardization 2001). Hawever he

i t er atlr e"E¥oWE: Hit "WEW&F'%Faé‘?’EB‘FgeRﬁSB?ﬁcP’%‘i Q%é%PW%&"l bht‘?&‘é"F”?'i el d
condi ti onsyyRer fuingladd dther MicBRBIRABMS) fhdelRaReNfeRbBOpick (i8R and drinhefroMeen
found that many 30 conmerci al avai |l abl e products only have limted

| . > only b
activity a@hﬂfwgﬁrsariem%%ﬂuswédwalg%yemse# imigns eases tkik oninhibithe grawthafdebal
activity umrahggo* RARPSEHsANY tb ?éﬁévcf(&ﬁﬂ@él?@ﬁi'iﬁr@r% thé Iengggr?écegef'?l@erlshgé and
Wawor unt u 2004; Hune et al. 2007; Ide et al. 2008; Dutot et al. 2009).
Ther ef or e, incldenceeefi cooreaainfrstion efmeng thee ubPDSffoultipleeusei cantadnleasss hasnses
(S of gf calyJ IRl ANGE. o YRAOHL Q3RR0RECH. AVOLOI QRS 2, rent oINS
anti-nicrobia corrpounﬁs Used or proposed Tor use 1n contat ens MPDS have
been sel ected MPDS) sardovmance afdr Sqpatdct UsnszBt is - specifiedi )} vatibwat natidrdal bend

physi ol ogi cal ly conpatible with the eye |tiple anti-mcrobjal conpounds
have been CEREMIIL AT BB a0 ard Jaces WBY SRS gl dpS ar o
usual I'y fopgaihstt R6minated thsses PHY PhiEloQBE&Admhy URAEP3ABdbR NP WohakibAdt TR
assist in renmoving surface oils and grinme fromlens materials. Several

cationi c caReEding do neR d4pL% the didnfecingsplution must apaet dhe Primasy sFitartaapft

Coducts a D8 o o . A LA o _ o
(G 1ot angeiechRRklrad 4 it orhe cOfihriahi BF helifd balygiale? |
have been furigelinclndivppEastf)adregrdecednty beat orluab ofigeniess shand 3W0 and hilggs 10

affinity to the.negatively chargged | | anes of .ba i & by di gplacing
i valent o ePBTRRARTNY S taebPRH e Ao (TS AR R PisuR oBLL Bentydn R
cel | ul ar cpiEpoRNdhHDWs Ghddmbhy aviilatie WMEDL86 npt péderat dieAinder fidld icomditions
subst ances such a?_ i guani des salts of alexidine, alexidine free base, salt

of chl or he¥gienaMultiple AreaniyeAes BReRakraesindged Bohasnesanc falindutiiat dBasuch
as pol yhex %FﬁH&VJi&IQ%vQIaGH-gE‘b&’&tJ SRRl limitliBdcaliRPSghinst dinfATRA LT LERRBOUNS
(i.e. polyquaternium 1l [ POLYQUAD|, chem cal registry nunber 75345-27-6; and
cetyl pyri dand have minimabenti-amaebal agtidtyrpndert theilakgsatopy test (RanhyPlaergi ateal.

[ ALDOX]) a i i8NG Qbl.al .o irs pf.egt in

suppl ement S St e e Wolor Gty s ABlR e . 003, MeCts T SoBEAG e of

sur f act ant 20¢9)ISTHea¢ferd, tlhé) 6S8atior aldroneadfteativel MPBS F6r uddSwipla temtactddses slof US
patent 4525346, US 20 patent 4836986, US patent 5096607, US patent 7578996
B2, and WOBGA}HABOTEANCEy [ gpean patent EP 1140224B1). In addition, other
agents such as povi done-i odi ne, hydrogen peroxi de, benzyl al cohol,

i ndolicidins, ethoxylated al kyl glucoside, and non-am ne pol yet hyl enoxi de
are al so used or suggested for MPDS as antim crobial agents (US patent
5141665; US patent 6482799B1, US patent 5773396, US patent 5405878). 25
Simlarly other patents disclose the use of a composition containing

di met hyl di al | yl ammoni um chl ori de honopol yner and strongly basic anionic
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104, 615, 882). In short, despite the wi de search and experinentation
with many known antim crobials in MPDS, unsatisfactory performance of MPDS
in the fiwbaoimw3ndodel y reported. The present invention PETRdicgaiwd on t he
di scovery of a mnulti-purpose disinfectinpg solution that achieves
satisfactory performance which is a contrl bution 15 and prow des an

advant age ‘over.it he rlgrr !) dos t he |fnvent or s have M}% t hat

di si nf ect ant cmﬁ)a Beta ﬁ%’f‘ﬂg 1 "tsﬁ °&|"z£ﬂt’%ﬁeﬂe°f il f'&/c%ﬂg Fﬂfh
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sol ution. the | nvention 20l n ect, the presen vention
provi des apmnﬁ?gﬁﬁ%@@aﬂ'?gl“ﬂﬂb ieX6r MHF\EE E‘dﬁ’?ﬂﬁ"?%‘ioﬁb‘m&" Bh‘b Mor any
accept abl ey&alih anfmtmbnyﬁhleaatctnﬂ%r xéw. %n@erﬂf'ﬁér@%s&eh@rfgﬁﬁulmr ein
the conpound has the formula (1): A (I') 25wherein A and B
are each iwibpenbesielpgicallyl earnpatibie émf@qtentgtq)aw%dnsrﬁmvmg gfface dils apd
optionally I i 18
aryl, opti %ﬁlgpls@é@H%ﬁglﬁ?%gééogagaéﬁ&%%}: o‘%wtﬂ%ng%té% S%th? g;r]t \#'P%ﬁg‘ﬁggt i|§;t ut ed
Cl- C18 het amtisaptit oradtdnnfdﬁﬁrﬂOﬁrﬂdﬂaZZﬁBBﬁfilnNrﬁlﬁ]iDb@ﬂﬂi?cﬁ:Mt@phenonatrirgslc

opt 1 onal | PRl e (ETREra08 NRTEAMR PR O R0 AD3e i PR o5 12
cycl oal kenybo9) apidi haval byers wited it uxmamls Qhatichl St&ttﬁtﬁaﬂakiéhentgﬂimdmﬂﬂt Wigh

substituted C2-Cl2 heter OCi/VICl oagﬂ{\; optionally substi tut ed C2-Cl2

het er o&ycl ¥finiEedgthe asertive eell memiyanss- efilpackenia by displasing diyalent
substi t ut eghtfohs Qﬂ»&h'&%%ﬁ%éwés amtcbm kiYe $452S4f Eéﬂeﬁﬁlal%ﬂgi]a? c‘?:'nﬁ%'n@ﬁ%
optionally substituted Cl1-Cl2 al kyl di oxy optionally substituted C2-

al kenyl oxy(Gilbprti anshMopre; 48%)i tmeecﬁlmy,@zoalclé@hyuadmxgpchcagthlmidey (I e
substitute Kynyi i oXy,
opti onal | ygas%gge%ﬁjﬂlgdx%% d@%ﬁeeo&fs ky#%?;ﬁ/)%%p %‘%h‘g?? y s%%fe éj -Cl12
cycl oal kenghdpylymepit ibiguahidgs smdlnsasl palytrestaibtHyldhehtdgemidd [PyMBIY,, qu]at)ernary

opti onal |y substituted Cl het er ocycl oa ptionally.substituted
& CroThet aPGRpLIT SPREATIGSe Raatcrg s RN AA et et et
opti onal | y7s348si7-6;ut @dd O cetIpydiihiarParchlopid, [IPC))PNadndy %ﬁfa‘rﬁuué pfdl- C12

al kyl ami no, SR7, 503H,_ SCPNR7R8, S02117, SONR/R8, SOR7? COOR?,
CONR7RS, mms hylamingRALBEXD, awm&s@zmmP%mm@lalmimhmeaﬁd

acyl; or 1 st orm a
5 o0r 6 ne ered cy Bﬁ @%@PQF@;@@?% ﬁgr 8&24}@ g%eﬁr%@%“&ﬂ% each
of whi ch npatebe 66@3145na45| yatsnbéﬁwiﬂsedus patent 4407 191amiSt patentadp2e4b, Use
present . i nyen Vi nQ

accepta E(i)l eP %aH %?ﬁé\%t |L%ﬁ§i’“%\?gﬁb Ggﬁﬁ“g ng |veﬁg?§6a%2r gagr\& é‘c‘/fal%“'

wher ei n t heurepegopagnh &8 ]IJJ4621431I)‘UIh8a((dit)orﬁs)tlﬁhi’sagrehfbeﬂ:chtmmwdone iodine,

anot her as t he resent vi des rising
Ul pur poBeBEe AveRen eyl dEsiu RSl eBoy At AR AN RGE T B P 1 or

using the gmidel plydtRpEnslicd Bfeeid BEdSEY shigh@Red ForavbB9Ss QhtidicPoRAISgeAte for
mul tipl e-use contact |enses. In another aspect, the present invention

provi des alUfepatent 141665i WS Batenh§4847938L ¢ gatept ﬁ673z§9ﬁuU§ ipgtent 34858/&ht act
| ens CQﬁPVS.ﬁtdl'aﬂz ﬁﬁhg‘l‘:t benttg.'edts‘a%? thg' ausgIJI 61’ pyr %o@lt@enf E&tﬂal'ﬂﬁ\g

sol ution as yet anot her aspect present
i nvention plmmthyiénllxdanmmdmudn @hlodde|hpﬁw@blyn§¢r@ndptresgly\hamg aniomid exchdrezeuse

acoopt abl cOREIOT (oA ppFagen et DoV S 8P R ARBHE Al aBrPesenin cn

has the fos38d229(égpedtivelgscri bed above I n anot her aspect, the present
i nvention provides a use of a épggose di si nf ectiqr;qg sol ution as

descri bed aboveMos# SBFgf'?ﬁ"écP?‘rﬂj’t?ﬂt 4% 5314883 & 184, L8%,2rd Sttt/ | ens.
WO 20134 033@93?@6%%99%7/&?0 1~ Spbﬁll 81 ah hﬁﬁm‘ﬁéﬁﬁ%ﬁ b.éﬁﬁ.d@fﬁﬁﬁnés

i nvention provi des a use of a COFYpOUI’l or any accepta e sal t, functi onal
vari ant, dBHMBaa svéamntammmglrtgtml\énge&hulm)mab'(QWerdmhm) hlo(:k Jopmdymer

described ahpve of 81k uliePURRiAR & SRR I bF Rk Scolifor AR | ens.

physiologically acceptable range. The use of a cellulosic component to adjust viscosity

of the MPDS is also disclosed and US patent 6,995,123 proposes the use of an ionic



I n anot her aspect, the present invention provides use of a conpound or any
5 acceptable salt, functional variant, derivative or analog thereof in a
mul ti - purwo=e11dizgiodaf ect i ng sol uti on, wherein the conpoumrdTharofomomIBa (1)
as descri bed above and wherein the conmpound is formulated to be at a

maxi mum saf e concentration in the nulti-purpose disinfecting solution.

I n anot her . t sent iny i Vi a _c ar
accept abl ed'g%Pﬁ?'hg lfr?ce‘)loghglS%\C/%ralsgﬁﬁ{&!fg%@%etdﬁv@ﬁ%tr"aé%tgF?(;éy'? ﬁ%rsé'(r)fa&% %n used
i n a nul tipneterplgén dssstinfi@c ithghigunidd aminoitrabinla USegrmerttat 831, 4d%ediscloseshe
conpound or any accgptabl e , functional variant, derivative or, anal og
Cher cof - hats SPERGHITLAOY 1572 48 NiElat s BAY 100 dne ouncaisote ik PoveTHishabove
aspects, tggcot SaBPHAE eBRY, dPHIRakdISMIR] BH Iatid® oxide( dd bthdxPlatidnaléehdB agld L
are as descri bed above in respect of conmpounds having the fornula (1)- In a
pref er rfed YRBBHIRENACId.A Uhpaterdr 4,648882 optaresel Ithe susestoft an eereamosiicpn. 20

I n anot her 5@5?%“?&# I j | Ly i 5 | kyl ,
nore pref e?%%g%- a ykmg/g%laﬁgg%‘g?rdé {eb% réé(dcozlggﬁiét}%gﬁggé%@%g?wl a
(1) or (113ndéhBYedwyv)AVaritlis Brepasalsdhehe been putdished midsmgEito sthetn@egratiph dind L
is C3-Cg al kyl . .. The ¢ ound r be a.diamdine. In a furth '
enbod mant i mipapbials it I BBERR B e TRl frah v BE GharS e Malelatiehdf st orer

i ncl udi ng dgentn@hn | lesdht adot the2 MATEANUS Etérts Non20G3/6176530dsndirl tpaednt
salts. For ex l.e, an organic acid may be sulfonic acid or carboxylic
acid. 1% o‘hglgg&)di nment, the compound may have the formula (I111): ~H2NNH2
(ren) WhehahBriNdéspith.thé wide sébreiPand explrinfentionlWith Yar knbun hki-and Z2
are the sane or different and are selected froman organic acid, its salt
or a comnbi MErPWAs tiReMPOS, unpatistactaryoperéermanse ddfnRDS I thediekdh inmddely| ect ed
fromthe ongi.st L ; t n . In a
preferr edgr(rg%gg:&'neqﬁf , ﬂrjfg@g%vgigﬁhpé%? %g&stg(?re% {H@%?&é},é}&aﬁf(ﬂ? ?’ghnjse

enbodi nent disinfacEng solitios th&, achievés cetigactBne penformanpe efldctalid y ,contribsition

(hexanj di ne;, C20H26N402: : 354.446; . | UPAC. na .

2 [ el ATouIdae o1 oelariags Dot 8 Hiah e SRRETFP Wa PSIEYVETUOrS h48 oyl ¢ e
enbodi ment that disthféctamdcarApautdls eldigngeas thd drbhidinadamily bid highty affédtiveher
enbodi ment, the conpound nay be an anti-m crobial agent. I n anot her
enbodi ment antimigrobilnwhenutsd i @ cedtipyrrose disnfeetingsof Biest vari ant, derivative
or anal og thereof may be present in the nmulti-purpose disinfecting solution
or in the lens case. The conpound or acceptable salt, functional variant,
derivative or anal og thereof nmay Symmawséthe Inventia or on the contact |ens

case. e conpQu 5 | , [ lvariant . Lygtive
or ana%rogg tthI gopg?m%;?p%%’ éﬁ&g%gt)i'ﬁv%ﬁaé’%cgir\o&%% ?gﬁyslt'cpg@é‘?&rgg g%ért'\égtur al
conponent sflutidreconoprisi® a kempowatser amyacepiablessaltafunctionahvafianm, detivativer

pl astics. The E’(%f oung Br acgept abl e agllt anCtLBQB'al variant, derivative
or anal og PHERIAENRERST MBgEEN teamreund fias the formie ase or be present in an
insert. 20ln yet another enbodi nent, the conpound or acceptable salt,
functional variant, derivatiye or apal og tlgereof ip active agai nst

Gram positive and Gram nﬁga/tiNFe/ct eN g yeast gFaniNpg ot 0zoa. I'n
u

anot her enbodi ment, the maxi numsafe concentrafion may be a concentration
which is not toxic to ATCC L929 rine fibrobl &ast according to I SO
2510993-5 standard procedure f)}ﬁ‘%@di cal devi/eé'Qyt otoxicity assessnent.

In a further enbodi ment, ther?ConcenRfationRf's in &R ange between about
0.0001% (1 ppm) and about 0.1% (1000 ppn); between about 0.0005% (5 ppm
and about 0.005% (500 ppm; between abdiit 0.001% (10 ppnm) and about 0.025%

ggggt D%TT)  bet V\CﬁgrginaEgH B%igggcooigggpee\%g?\tlyasne ec%gé)HE)mothgzg(rygu(ng%siQ |rr12 of 8et neen
N, O, optionally substituted Cs-C;> cycloalkyl, optionally substituted Ce-Cig aryl,
optionally substituted C,-Cig heteroalkyl and optionally substituted C,-Cyg heteroaryl;
and
L, RY, R% R%, R% R® and R® are each independently selected from the group

30 consisting of H, OH, NO,, CN, NH,, halogen, optionally substituted C;-C;, alkyl,



300. 01% (100 ppm) to about 0.02% (200 ppm); and about 0.01% (100 ppm. WO
2011/ 032203PCT/ AU2010/ 001178 7 . 1n anot her enbodi nent, the

mul t i - purwo=e11didgioaf ecti ng sol ution further conprises arCraagdiomoel7s
surfactant and/or at |east one buffer. 7Zhe surfactant may be cationic,
anionic or non-ionic. In another enbodinent, the solution or |ens case may

DO T 25 R S B S Rl L SRR B

case may fiutistivited aOyp;bh Sclasikgf fopeibhally amsufuteefcaaclszas/eladlksmp@pﬂdnélw
inhibit the growth of 3r to | Il one or nore m croz‘lrgq{nl sns i n conbination

with the ff%flt%%bsw etefpl \Qe%maﬂ\bﬁﬁ’éﬂme%ycg pexslaatymopHenyWoup

conpri si nggfysEHABH T, { 'he?eroé&l&aﬁ(eﬂ{/l %p%hﬁilynﬁfubs@uh%u dd:f,fl_em arf€ opflondigse.
salt of chlorhexidine, hexaneth y ene bi guani des and pol yneric bi guani des

such asS PHuBstituigd | 6+-Gmi Hetsreasyl tmnaHyl stistitutedr Cpbizy glklory, ngpyioratiyoni um
conmpounds QUAD T S

i sotonic ogrdbﬁgg'rtg |’$)’leoglkyld'\/\/fs|yerc}5‘n'°%gw an Stﬁggﬁ%gldg?lbfal%%ﬁglozgl éH gﬂalqys
within a ph;bstimtagiCQa]ﬂ ylkanyiépkw,bbpxldrmﬂgsubﬂtﬁute(hﬂg}tnealkmwmdj wptidnallyhe

my be 5 SOPURRRh e G Y B PG A PTG o R TRTIR S @R | g

agent may aéstidtéd C3-Cp, byticuna@inhrk eW@ﬁdhmntsubithﬁte‘do|G{1016)rhe|‘i@dbaﬂ<wbwler
conprise any one or nore of the follow ng: buffering, osnotic, cleaning,

wettind M'%\H’rowbseﬁﬁaﬁcifinguad\@mrgcvcmlkvtw. SRiiamally  shstititednFeCoont or t
enhanci ng ﬁé}@r&vcnﬁkér\\f&y eﬁf}snawghs’sti@&ea%&qgmlow CHBtfohsllwmmquam{' sing

cel lul ose derivatives such hydr oxypr opyl | ul ose, car ynethyl
cel | ul ose Cﬁeluetytoacsétlntwlanal’rwdubsmeteldyCréel alwlwmo deRXt 58, GERNR'RN

potyol s, | S CSoMERs 38l 46ieT EBoHPELBR e AIWEGRS N &d@.%rhwaemg' yeol
pol ysorbat propyl éne glycol, polyvinyl oh povi done- ( pol yvinyl
pyrroli doanR’GmtR“RéaxmﬁRﬂ pmméasdledfylas EQ PO bI ock copol ymers The
solution may c one. . or £ of th rfactants, an e or re of the
conf or 13 enhanc?ﬂg Wemftqr% apt & st°§§#‘85§‘8?\f U é‘i" orm A nBk Rer
enbodi ment mehibRr&d byéldafiiyl, HetEroe ik, | ArylNeradtefBaRg ritigl caeh bF Midremiaf b
concentration of between about 5Cppm and 30about 200ppm as the primary

ant i sept i corfionafly gubistttede and safe concentration, (ii) a neutral or
non-ioni c surf SO d h

Mot ron o Bask: tahe AepbcfoRChUER, ekt prhfiata 1B CorhbRARTA" €
2011/ 03220M¢wd2611(ah®0ﬂ:¢e7t8alﬂetslaﬁ tftumcdlenalrwnaﬁk,udmawe BASHay thereafnd one
or rmrgoof hhrelf | | owi ng %a% ef§ uI ﬁ)z d SCB% boric acid, sodium

bor at €2’ sod"tM'bl Car BOw f'g mr P § TS f) Sngate buffers and/ or 5(b)
a chel ate SUChlnaSn(ﬂhbryqutd,l e peiseht meemmc pacVides( ERALompasing 2 Ailti-S

(ranging from abqut ,0.01% to about 0,1% nd/ or tonicit a ents
such s soRF ARG AFBISCHBE salviipBRs E‘é?é’-ﬂ &%PB‘? ff&y%ora%fpugfmw Wi-ai n

the osnol aburBléSs@d‘:hsﬂr\{'&tlﬁQEélhh&'ﬂ|nVH feRt Br §tbRagk 386 0Phn é‘-hse?@&tﬁcﬁ Iépeyt 320
rrfbnikg 10 finitions In the specification and the clains the term

‘conpri sing" shagnother aspgel $he presest HB[\?EU@D Bf%@dfsnﬁamﬁth@i of disindecting arhe

term "hncl Yl Q&ungaé‘%dﬂuélle @8 URERE $4r0n} |s|ngpa{) tééi"%g tﬁg 1§nhoj[n%t§tat ed

i nt eger or step e ers-or excl usion of
any ot her pmnpegedlsmfecsmgpolotlongandm;cobed atmygers or steps. This definition

21 50 appl i €5 LR ALk Dspell chd e S Tt RSB a SIS B S

preserving a multiple-use contact lens comprising contacting the lens with a
compound or any acceptable salt, functional variant, derivative or analog thereof

30  which has the formula (1) as described above. '
In another aspect, the present invention provides a use of a multi-purpose
disinfecting solution as described above for disinfecting or preserving a multiple-use

contact lens.



The term "maxi num safe concentrati ons” means concentrations of any of the
conpounds descri bed herein which are not toxic to ATCC L929 nuri ne

fi brobl aswoaetiaseioag to | SO 10993-5 standard procedure Pom/Atediogall7devi ce
cytotoxicity 20assessnent. As usedsherein, the term"nulti-purpose

di sinfecting solution” or "MPDS' neans a solution for use with contact

| enses when nof, wosR oL ,LAe ey S a0d Mhenely, Lhe.s ol uLien Bas, i et ng
and | ens cl eaning ac i VPET e 8T BSRe T SN RIQYPPHRARE SLBPIRES presgnt in
t he MPDS nagtepabhcdalty functionl! vandractemaitiveer bealeg tidresfwiich hlastheXorrelas or
both. As a non-liniting exanple, the additional substances be an
enhancer s(ik3f dé?écrg\geéitﬁh%%foégi?s"éfﬁfﬂ"@rm(ﬂﬁ%?%'f‘%@ "t‘a'hﬁﬁ‘r‘l’é?lf?"tag‘ﬁé‘ﬁ ering

agent, an osnDini gnABENspedt, the Présedt HHRRtion Pré|dds (i SOU8RbrPouAd @PMEnQr t
enhanci ng agent or any conbi nation thereof. The term "di am di ne" means any
conpound t #rEePEbleofrlt fuactiongl Marantdredvatiyaiqryanabeg tiegeefoins? srutipurpese

nol ecul e t ha I t el j y. I J t

woul dundet SPEAAR sbfen, WRe A e Einod it (e BEAUAT s istinclie B8 o
RC( =NR) NR2whairethe campdamdciaif twromulated hpdreoatem maainion .saféoconcasty ativrein thiee
sinplest amdine is forg%%idigef HC(=NH) NH2. WO

2011/ 03220%H P%@?ﬂi6¢@ PBSYUUON- " The term "functional variant" neans any
conpound that mcinothdg?@spad ht peeseAsBveitidiChralideds combbmadlobynyf mespthblel ) and
retain activity against_ mcrobes or m cyroorgani sns. . The term
"physi §1 ogtdttalfUREPapt wifiadt derhyativenos roalogytherroh vhan usegh ined yliidurpase 5
that woul dyieiedetinBabitiah lo¥ il B 1éhsiLaERWIRGEN: the compblRd bPRRY abRiptstiékaly,
substituted” as used throughout the sae0|f|cat|on denotes that the group
may or mayfunctionad varigntdarivativesen anslagthereof haetormyla (Has desaribednaboysol yecycl i ¢
systenm), with 3 e Sft i

erbodi ment's. ¢ e PR ErR A SO Ro st o B ATl TR AL, |
selected @9 fromthe group consisting of halogen, =0, =S, -CN, -NO2, -CF3,
-0CF3, -OCHF2, al kyl, alkenyl, alkynyl, hal oal kyl, hal oal kenyl,
hanaI%@nyl, het er oal kyl , cycl oal kyl, cycl oal kenyl , heterocycl oal kyl,

het er ocycl oal kenyl , aryl, oaryl,~¢gyc yl &yLJ
het er ocycl oal kyl al kyl , hdteroaryfal kyl, Faryl al , cydl oal kyl al kenyl ,

het er ocycl oal kyl al kenyl , aryl al kepyl , het eroaryl dl kenyl , cycl oal kyl het er oal kyl
, 15 heterocycl oal kyl het eroal kyyj, aryl het eroalkyl, heteroaryl heteroal kyl,
hydroxy, hydroxyal kyl, al koxy; aI?b%yalkyl4{ark6kyﬁycloalkyl,

al koxyhet erocycl oal kyl , al koxyaryl, al koxyheteroaryl, al koxycarbonyl,

al kyl am nocar bonyl , al kenyl oxy, alkynylgny, cycl oal kyl oxy, cycl oal kenyl oxy,
het er ocycl oal kyl oxy, heterocycl oal kenyl bxy, aryl oxy, phenoxy, benzyl oxy,
het er oar y| akgreiraAys ahkly bieas,deadribled|abyle inhetsco af gdnapdunids hadog tHeofakrkylaal kyl |
heterocyclﬁalkylalkyl, aryl al kyl oxy, am no, al kyl am no, acyl anm no,
aninoalkyl,larylanino, sul f onyl am no, sul finylam no, sulfonyl,

al kyl sul fonyl , 1naf pefdtdd0shibodim@ht) ASdidl B avel eaci$ Bpfid iy sulshikuted e biyny !
aryl sul finyl, am nosul finylam noal kyl, -COOH, -COR11, -C(0)O0OR11l, CONHR11,
NHCOR120  NHCOdRr1anothgigmefsmied erapedimaniilis optipnallysbstitupge] ¢1-Ca@tkvhdgere

wherein R1].J 2 CLgal I = | kyl
G Cr2 oy ol ably ECTlEh SO motepiskérdl 0 ompodiac 0F BRMASIA &1,
het er ocyc| whekeim#pland Bar €e8chagptionaliy subsBtuted E¢ arak arid L iaGstCaaliyl. "Al kyl "

as a group or rt of a group refers to straight or branched .al.iphatic
hydr ocar bon gr Qﬁﬁ,wg\.’l’c‘?f{"géna ggiajmgmgy'alp aa{uéh%b'e@ é’ldl{?/?"qb? dgr'&l%@%al kyl
ulnlkeiss OL hﬂfe\l\k@ﬁpﬂmicﬁduayEuiﬁrﬁﬁlleisorﬁér l&uﬂﬁo’ﬂﬁﬂaletcﬁﬁérainglhﬂiln@nbhtbﬁmBilihﬁddth):- C6I

al kyl substituents, 30 include thyl, ethyl, n-propyl, 2-propyl, n-butyl,
sec- bufyI , Ot8aBist 3Aids, H@Q?ﬂaf a&ﬁﬂ agﬁénpv Wéﬁs-ﬂfef 6?‘68[3'%99 4Jga Ctaé%n'i”ﬁ)élbegr oup
or a bri dgififbnil R4tPor carboxylidhdiy! am no” includes both mono-al kyl am no and
di al kyl am no, unless specified. "Mono-al kyl am no" nmeans a - NH Al kyl group,
in which al kyl In enesgmbiediingatl thieprepoung; makhaverthe formubadid): a - N(al kyl ) 2
group, in which each alkyl nmay be the same or WO

2011/ 032203PCT/ AU2010/ 001178 10 different and are each as defined herein
for alkyl. The al kyl group may be a Cl1-C6 al kyl group. The group may be a
termnal group or a bridging group. "Aryl am no" includes both

nono- aryl am no and di -arylam no unl ess specified. Mno-arylam no nmeans a
group of fornmula arylNH, in which aryl is as defined herein. 5

D -arylam no neans a group of fornula (aryl)2N where each aryl may be the
sane or different and are each as defined herein for aryl. The group may be
a termnal group or a bridging group. "Acyl" means an al kyl - CO
group in which the alkyl group is as descri bed herein. Exanples of acyl

i ncl ude acetyl and benzoyl. The al kyl group may be a Cl1-C6 al kyl 10group.

oy

>




"Al koxy" refers to an -0-al kyl group in which alkyl is defined herein. The
al koxy 20may be a Cl- C6al koxy. Exanples include, but are not limted to,
met hoxy awo 2etiBx303 The group may be a term nal group oPCI/AIRITGIONISgr oup.
"Al kenyl oxy" refers to an -0- al kenyl gsoup in which alkenyl is as defined
herein. Preferred al kenyl oxy groups are C2-C6al kenyl oxy groups. The group
may be a ‘'t erm' ki _group pf—a bridging group. 25"AlAcyny " reNdrs to an
-0-al kynyl group\{n whi/gZh aI

al kynyl oxy gZbupsYare—r Coal kyry-oxy-(GHOWPS-0
group or a bridgi/ng grouyp. " Al koxycar bonyl " 3
group in whichHal kyl is \as—défined herein. The al kY oup nmayNBg a Cl C6
al kyl group. Exanples include, but not limted 30to, nethoxycarbonyl and
et hoxycarbonyl . The group may be a terﬂil)nal gr oup or a bridging group.

"Alkyl sul finyl" nmeans .a.-S( IS def i ned
above. The al kyrerﬁ oﬂﬁsl S§‘p$ ?a$ a%l y 4 %—0021 graBé&.z aéﬁgﬁ%ls%fw or
al kyl sul fi m“ﬂ’eregit@u@ard Mctdffrom\m o’&@én‘ié Q&&Zﬁ%&ﬁ&A%&bﬂ{aﬁeﬁiﬂ&e&ﬂlmyﬁt not

limted to, ulfln gth ul The group. na t er m nal
group or a;‘"l:ﬂI 60 afﬂ%@fﬂ %‘{d EB’HW@ BFUfRegansistn °P'S€'g')°2‘-aéq'kyl
group i V‘Me%rﬁ‘stﬂfﬂnakéo%tﬂﬂﬁ'artﬁgfemﬁ\é@nbo-ﬁhﬁelﬂl K%n(ﬂiz%'i"@tﬁ@s)énﬁe a Cl-C6
al kyl group. Exanples include, but not limted t 5 met hyl sul fonyl and

et hyl sul fonyl . lnmewmmh@dlm@nh ntig Bndrfalb, @x%glpél diven nire dgefiepbdy oup6

"Al kynyl " FRUP p | v xg

group cont @%ﬁﬁg’% ccazr"b’cﬁﬁat?:zar'gf)n%??g‘? IEond ﬁ4 @%ﬁg‘%l@éﬂg@gg‘f ﬂt or
br anched adldemmetmbemmndwmae)M car bon at ons, 2 12 carbon atonms, or 2-6
carbon atons in t nor ain stru tures i.ncl ude but are
e Tt o ot Vel R fyrier ARGy mﬁi}nprsﬁwﬁfm@@&iaﬁ%@ﬂ GSeRBRAtE nal o oup or
a bridgi ng gromp further embbdistientlithe esrhpeiyd may B @h Sntidnidfdbial agent.

al kyl am no- car bonyI group in which alkylam no is as defined above. The

group may be ant#ioihefagmpedmsnbrthg mw.nﬁgorg%cgwab'f?@@yé‘vmp@h variagt.ers to
a sat ur at edefatip@bt bﬁdlb%’tr&@édﬂrﬁéﬁﬁe ?FEB@&CMQM fudti-pliHee dgrnfédqlng%uut.on

pol ycyclic, carbocycle that may contain from3 to 9 carbons per ring, such
as cycl opr@'plylthe Lemlcesmtme cowmuop@mtaweptaﬁlc lsaihéwwtloanlcwarllaet IdeNeatlvamress

ot herw se i S, yCl o yl and
cycl ohexyl ﬂ%%{'h F%cf @%ységﬁseggﬁcﬂmgp ogeogaﬁh% c?;X?ac?fQ?\s%H?e ﬁ c'Ss emsd?s uch
as adamant meptalileesagr funztionyl vatibet, detlleermlangrdgubem’of mdyrba:lgnbgddﬁﬁoup
"Q/cloalker?_%{it Teans a non- omati ¢ nocyclic, or It cyclic rlngsstem
cont ai ni ngtt coniadt leghFase;, plig. suvaure! FRoneRb9h t ocor'?ﬁ%} HEV% CP¥Eo

carbon at oggmprie diyform BX BrBL@HY plaBAC WRE ic6mpGh@ Bt k&Rptabld %fdﬁlﬁbﬂﬂe

cycl opent enyl | ohexenyl or cycloheptenyl The cycloalkenyl group may be
subst i t ut e@r@ytog&ﬂvat've o5 anglag thereaf maérﬂ@acarprsthwtgq’c gpS §ase Be bg

term nal g5QURLGH aRiRkHdOi NG group. The above discussion of alkyl and

cycl oal kyl " substituents also applies to the al kyl portions of other

substi ZQJent s, lugét apothier ImuIDOdlmnnt,atheonomabmw adckptablenisales furatikgal

ot ones. Skl Aot BLsHLs Nl G RO LY b Rel Bhat, |

group in whadtérid, peastyatdprokydoaand al kyl noieties are as previously
descri bed. Exerrpl ary nonocyc/l oal kyl al lr% roups i ncl ude c cl og‘ropél nmet hyl ,
a)g%c

cycl opent yl net Iy |3noEReL| & f’ﬂ%’ithy'fh UMb yf‘?f’é“?ﬂ?? O @23¥%r 86p3may be

a term nal cdHceRtPatidn @vhliHh' A SOt I OLPATC RO 2B B rifeCfih DB A3t %ddmmglteaso
chI orine, bromne or iodine. WD 2011/032203PCT/ AU2010/001178 1

" Het er&yclw3k§/$tanda§fi@r@ceﬁgr%fosatqdrcat deyiGercypipXitity assessanent-at ed m)nocycl ic,
bi cyclic, or pgl ch%(ﬂh'ep Jrﬁﬁlﬂiur%%aﬂhﬁe{%c@ﬁtr!a &?tlsk & i rg ted

from ni trogen, sul erocycl oal gro ave roml

to 3 het er 0.8001P (1 ppat) ahdarbbu'oﬁa%(mgo pﬁat)hbemegn rabpube 0005)%1(3 ppon) Bbd

menber ed, gtl)JoCuQ 0a3054% t(§bo ppm); ertvevgén about 0.001% (10 ppm) and about 0.025% (250
ppm); between about 0.005% (50 ppm) and about 0.02% (200 ppm); between about

30 0.01% (100 ppm) to about 0.02% (200 ppm); and about 0.01% (100 ppm).



5 Exanpl es of suitable heterocycl oal kyl substituents include pyrrolidyl,
tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl,

t et r ahydrwpyoamgk203nor phil i no, 1, 3- di azapane, 1, 4-di az@&pamd2010/001178

1, 4- oxazepane, and 1,4-oxathiapane. The7group may be a termnal group or a
bri dgi ng group. Fbterocycloalkenyl refers to a heterocycl oal kyl

as descri bed oV ut ntalnln east on roup
may be a termaqbal "881%pe8\rb° "B tng| %l? rpose %'“q—%&é\goéy@%alg kyI
refers to mmmﬁsecyﬁsﬁahé(ydﬁ:aﬂt&war@mua lesst\dhedbufidne Thetserfacyed mal gl and
al kyl noi eti eslcarteI as previously described. Exenplary heterocycl oal kyl al kyl
gr?Epf |$ﬁFﬁH@ ¢ 30 P@FP&;?Hﬁ??%ryl)Cethyl 15 (E tgérahydrothlofuranyl)
nmet hy € greUulndth¥ bodiRent, TRk HlRidh @r 1Bnd dasd! Bk OfdPmulated t
"Het er oal kyl " ref%rs Eo a straight- or branéhe?i chai r?mﬂ'll Kk grrn(l)juaethgt may
" ohar fo ki
have froom QorprisesanceffastiMe amoyphobithexompound dainfibit thegromeh ohar ko kidwaeor
nore of whjc and
N. Exenpl ar ymﬁﬂ?ﬁ‘r oa ?lﬂli'gr%oﬂﬁ‘%c(?g% ﬂ?ﬁ et ﬁg}?im@%gﬁ &f'%%’ﬁaﬁgcet'rv? lary
al kyl alm nmpumrmﬂes%ecah&)donmmluhddms;nhebld tlgmﬁrdwﬂheof 'thetogkll:qumerrayrr:hmea I
term nal group or a bri erein_reference to the norna
Chat n henMBERn AL EEROBRTED MR ¢BF AHS SR PaHEY s ThErEPEd camPRU Ay
chain of aidetied frioki te gﬂwptmﬁrern@ M@lanifisi (1. & 0dafs O aldxalihd, | lidife Ble@uUp.
"Aryl"™ as a group or part of a group denotes é%ﬁ an opti onaIIy substijtuted

25 nmonbtychis, S%trOﬁfﬁﬁ’é‘ebe’ﬁé'WcWam?th\d?%'&‘SW“ Yukpelymefic bigyanidestuchr e
having ring aﬁl@lﬁ%)"hﬁ«fns@irﬁnd@b}oﬁﬁr 8fibh IQﬁHﬁnemiY)r gﬁﬁyqﬁﬁt@ma?yt AmhforfRTE per
ring. Exanpl es of groups include phenyl, naphthyl, and the Tike; (ii)
an opti onatdr'yp@mdst(uq AOEYRYARY i al | y sat ur at ed bi cyclic aromatic carbocyclic
i ety L0 hi oh SRS ot e <D0 Bkt BF a&h/ sGUHORhRTY bior ouP

?er;ﬁigfomgﬂ, ot‘ghmn;tloms thhdmylhysnon@cagvectreptawe knga. term nal group
b e B el e b ST o Pl
aryl al kenykorgésiaiisle, thel balearnebe gabéyé surfdt@art! St ofRYeldBn@ agBRtN Mitlongr OUP
or a brldglng‘group h WO 20%1403 20%PCT/AU2010/001178 13 "Aryl al kyl "
neans an afXAmmieRhe chejathigrgent wy &8 EPRA- aryl and al kyl noieties are as

ot ety Exempl rarearer SRIFERS S Yoo lnab GRS, AR ane.or gRores

napht hel entheefdﬂmegTheffgmmmpJSrTm}leeleanmerweﬂmB, gmbupmmrt &nbanang agengs.oup.
5ot o P P o Mg oin Shaf S B oot B

havi ng onefrom mr egrbeﬁ edopeir3 g asllmmsreg datigatives nsuich easaathgdrdxiysropyingnesthylh t he
el ude ni (LR, CasRPyBie BN G BuPEn R hERSAEE, BYCTROELRG £F HIoTon degaan
LZL]?EP‘EPS’Z%‘%*?‘*8%%%‘?‘22?%‘?32%@2295 yRin AOYORJENT. AR BolyREPRAX A,

i soi ndol i zPelgsorkater ReoRYiRRE abnehmbwinmbalcqiw,mﬂv@onp&Ma\z@vl eyrrplidaned|aad

Dl nes quiHeh S v B oA, | oot hyr Ll me, —aui noxal | ne. -
ci nnol i ne, car'ﬂaezsﬂlu;,uorphmmanhipnsdnne or amore dif ke sytfi@rams aed onkiczodre, of .
01002200 e R P SBLNE an0 05 O3S IGERRR el 37 P07 e
i soqui nol i nyl [h—anoamreafboarmerndﬂieyslolutmctoawpnseg 3-thienyl. The group may be

a term nal group or a bridging group "Het eroaryl al k neans a

het er oar yl - al k§i hgagugine i W&ﬁ‘af%t" ﬁéPEF"d‘éHW"a‘?ch"éWﬁ?‘P ﬁe%??r&mané as
previoysly descri bed. Th@od&?tzébﬁ’ﬁrﬁyés%hbﬂrmg{r?‘éﬁﬁséﬁ% £ ARt S dtife ar@ shiRer

al kyl noiety. Exenplary heteroarylal kyl "groups include pyrldylnethyl The
group may be a term nal gﬂm@mﬂaﬂona brldglng group. "Lower alkyl" as a
group means, S h S ief i | i up

i ch mmy be st & Efrel B oRTanE SEab it s iR 8 ddtahfie NERLRTE! AR ORE D, |
for exanple 1 to 4 car botmsdemniark "aetrdsrﬁt"rtyAsF (Rirlh)ydnd Ruleayter (regiptedpy inder 25

i sopropyl) or butyl (n-butyl, isobutyl or tertiary-butyl). The group may be
a termnal group or a bridging group. The term "acceptable salts”
refers to salts that retain the desired biological activity of the
above-identified conpounds, and includey acceptable acid addition salts and
base addition salts. Suitable acceptable acid addition salts of conpounds
of 30 Fornmulae (I), (Il) and (1l11) nay be prepared froman inorganic acid
or froman organic acid. Exanples of such inorganic acids are hydrochloric,
sulfuric and phosphorlc aC|d Approprlate organlc aC|ds may be selected

T T T .



Det ai |l ed Description of the Invention 15The inventors have found that
di si nfectant conpounds belonging to the diamdine famly such as the
conpoundswof20HasmeBae (1), (I11) and (111) are highly ef Pegtavze10/001178
antim crobials when used in MPDS. The iBventors have found that the
conpounds of Formulae (1), (I1) and (l111) are highly effective

antim crobi al s when used,in DS I n.¢cont.ae ases together with
comonl y used surfact an?tsheatﬁ?l\]@eﬂmr?(e Eu.mn'ﬁotB]Q%FeQ%\';@r ,anﬁhoeneggf gf%}'ea dthe
efficacy of these disinffellbamgs in relation to the human body have been

wi dely tested and, di am di conpounds are usegd as preservatiyes and
bi oci des in cosne ?es,g%%r&?&agreorm Btithc FIUMLYraH, SdiYTh HiGRERNA S c al

preparations. 1t appear sciirbl TRIBGnBBhSHaR bRferdbadliofii nes as
anti-mcrobials in MPDS has been overl ooked in the past because of

m spl aced conpl ac@h@ychaldatsughas ephylefeadiaminotet@asetist acith ERY) \angj itesaltenge of
alternative, better kno Ale s sld 4l i, I npounds.

Most generally, the pre&%@“&nvenﬁbgﬁ%g%gﬁggﬁu@?gﬁggbﬁ%& - pur pose

di si nfecting sol ufc) toniconpgdnss nechaac soiamnchlanideqrapd Ao cagpbssbine chloride to
functional variant, derivative or analog thereof erein the .c ound has
the Tormila (1) 30 "o SB1 A sSeRer AT FD 8 ol BBRaIR: " (1)
wherein A and B are eachofiahdepZroieidboyt S2b adsagksg.r om t he group consi sting
of C, N, 0, optionally substituted C3-Cl2 cycl oal kyl, optionally
substitlited C6-C18 aryl, optionally substituted Cl-Cl8 heteroal kyl and
optional |y substituted Cl-Cl18 heteroarydfiniieid L, R, R2, R3, -4, KR5 and
R6 are each independently selected fromthe group consisting of H OH NQO2,
CN, NH2, hal oglerthe spedifigationand Gibe tlaims the temm Cugmpiising”, shalhbe sindénsyood to
substitute - v j S £ Ll ;

opti onal | yqasv%s i t% S?J‘eé(}*%@é_%ﬂ%"%ﬂ%% 'Hgggitn%o%g?r@? E%%éé?elar%tlét%gﬁhgp '<‘§12
cycl oal kentHe, inolpsioonz|d ytatdéd BubgHridrutten ofigréiif) oh éitegeraldc\stepsomiti motathley

substi t ut ed -Cl2 heterocycl oal kyl, optionally substituted -C12
ot or ol ! ST G STTe ieEST St o eTp o Biteel o e OBt dsRaRie] also
substi t ut eghdlibs td Garlitions BALNE ter@PcoMpatihy’ sl 3t I'édmsribeCan&lcbnriceboxy,

optionally substituted C1-Cl2 al kyl di oxy, optionally substituted C2-Cl12
al kenyl oxy, opthetm ymaximem safe canesntiations| WA EQrsRYtrations ofanv 9f the

substi t ut eghfdsdntl fskabed AXkin QHidHCIAd h}ét 1&@‘6!'9%1&“%9% fdirifd Fibroblast

al kynyl di oxy, optionally substituted C3-Cl12 cycl oal kyl oxy, optionally

subst i t ut eaccoBliny 2oc Y50 oH1998rhy | standard ppriocedure y faru bstdidalit dayicgl c@bloxicity

het er 09‘1 kygscpe( A e(m)ti onal Iy substituted Cl-Cl2 heterocycl oal kyl oxy,
optionally su g%l tuted Cl-Cl2 heterocycl oal kenyl oxy, optionally substituted
C6- C18 aryl oxyAs oqdi henéih) thetehs t'inuitt-parpos diSinfeztiag ealutiowXyr, “NRDS”anedrsy

substituted -Cl2 al kyl ami no, SR7, SO3H, SO2NR7R8, 20 S02117, SONR/RS,
SORY, | COR?® SELHAN TorHR WIBCRAMES o1oes %, NaRRYS P (o RSB RICIRRB RS,
NR7R8, 000dghftiorRHas adi¥infecting antS |&RNEIRAMhAL fEivRREET nedol &R6reCa88itiGARIP! | SES
a conpound or any acceptable salt, functional variant, derivative or anal og

t her eof whthstanceherasempiouthe YBRS 1may Bepetivedn (disinfgstingther leps Fleapiigethe
25Ther g5 i S)3l S§ GRRL e 9tdq9ﬂir9ifung5&aﬁi 1 ﬁl@@@#’ﬁgnaqrsu@ hnBECRRY DL &nsal t,
functional variant, derivative or ana Sg thereof In a nmultl-purpose

di si nf ect i emhaobusiuanas whaarictant lradbdongwlatihghasnpaorent,l a buFfering agestc rmnbed
above and wherein t eanic]onr})ound i S fO{thI at e{j to _be e}{ a}hamaxi rrumtsafe
concent r at PORCTHBENY HAFITIHERSSEsL VAILieABERE P cLBqt PpEncinggeent or any
2011/ 03220cdthBihAiZOHM EBF1L178 16 There is also contenplation of a kit
conprising a nulti-purpose djsinfecting solngt 'ho as descri bed. _boye and
instructions fbiegEMngianidingy MmepnpanpErretngthrtralenes te tre dipmidinafamilVens or

st or agegy Cagfy EsHsistbf 4 rRoleafle B BRIprkENSRSamimR. 6RO LEBRIiRIF kill 1 theet hod
of disinfecting or preserving a nultiple-use

art would understand that an “amidine” as used herein has the general formula
RC{=NR)NR; where R can be carbon or hydrogen carbon. For instance, the simplest

amidine is formamidine, HC(=NH)NH,.



5 contact |ens conprising contacting the lens with either a nmulti-purpose
di sinfecting solution as descri bed above or with a conpound or any

accept ablwo=alre32foanct i onal variant, derivative or anal egTiARI®EI01IVRI ch has
the formula (1) as described above. 9 There is also contenplated a use
of a multi-purpose disinfecting solution as descri bed above or a conpound

or any, accept At Al-kuncidRE\GRIR" ARk 30 coBLiN i Rpl Ao RaIRE, e oof
whi ch has the tornula ‘ir] as ‘dedtr i"bed” AhHvETPOI Wi St hPecth Ng Or preserving
a mul ti pl estastureordsacliefiheédhsby formulafl) paed erateid et nagairst omidrbieesmairhods
and uses descri bed above, the conpound of forrmula (1) is hexam di ne

di i set hi onZY@EO0r8anisms. A conpound or any salt, variant, derivative or

anal og t her eof TWhRAMUSBPsibIBgidal HeBaPthble REK RO SRe s Bny frSitdd ST0for @ktnpRNpAr 1N a
| ens case, formula (1) as described above is also contenplated. Further
cont enpl at thehwenld ersuceatylivin aympabedy-he fornula (11): N, 4B,,.N.H H NN

HHHH (11) 20wheg g . . i VR iR t
conmpounds havi ngeettﬂgﬁ%ogrﬁﬁﬁf]g #F?ﬁﬁf%@aﬂgﬁg? éﬁ'?’géﬁ@?rr‘t}%fﬁ%ﬂf&ﬁﬁé’ﬁﬁgbesar e
each opti ottak Ithe @nbg imayt edm@g ratybe further Jubstitubecher fpsesf sorasdteeidrodianent ,

L is optionally,substituted Cl-C12 alkyl, more preferahly C3- al kyl . Even
mor e opef PRUYEUS SVRehl, iR o8 o Be R, P py PR REESRLEM, Aoty Th SR oy o
each opti osmbbdintnbsthet substituitc @oups afetorle drsmbre gFoupd indlependently Gelaeted! | v,
the preseni inyention coggri ses use of a diam dine conpound or comi) nds,

thoir L { komathe BEHP \FARTIRHNE BlehaloRan. s FSbi s NO Ok O B VEnS

cases, whegRedyli Nalbdrie OhalbAlk§ine hRloBkEhRS haRIIKYANIC N hbRASaIRAS € 8ycloaPyl,
inserts therefore - are manufactured. D am di nes are known aronnatic

conpounds ewstpatiend, sheseroavriGtiybe betennsvsloatiaryliniacylotietsaroand,i oucloplkylpdtvhst a
onse o1 HEAINBANG  MARANG, 10 MR AR
Seal 2003 ; h&earogcleslkglhlked®,09) aryBliienylar e_Hetqrohlatalkunlybculcedoa:lbyihémtda_ﬂq_l,of t wo
e g B SBBSRRS R, 2t PO HNGRESD TR e
present i nygditbkylkyl, HdxglealkGaAKON Alkoxydyeloalkgl hfiG@REHderotydiduNeg slkoxyarul a
(H): HNN:Ie)—Ilkgx]\'/-h(eg;lggrr\}l-,- glklg)z(yl\(l:agtlaolnly?, ca:\(l)kr{;rl)a?rlmjirr:gca(rggrl\ylf,e Ofalkré%y%l]dxye}n%"%%yloxy,
cycloalkyloxy, cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy,
phenoxy, benzyloxy, heteroaryloxy, arylalkyloxy, arylalkyl, heteroarylalkyl,

20  cycloalkylalkyl, heterocycloalkylalkyl, arylalkyloxy, amino, alkylamino, acylamino,
aminoalkyl, arylamino, sulfonylamino, sulfinylamino, sulfonyl, alkylsulfonyl,
arylsulfonyl, aminosulfony], sulfinyl, alkylsulfinyl, arylsulfinyl, aminosulfinylaminoalkyl,
-COOH, -COR™, -C(O)OR™, CONHR™, NHCOR'!, NHCOOR™, NHCONHR", C(=NOH)R™
-SH, -SR™, -OR", and acyl, wherein RMisH, C,-Ciaalkyl, C5-Cyzalkenyl, C5-Cy; alkynyl, Ci-

25  Cyo heteroalkyl, Cs-C;; cycloalkyl, Cs3-C;; cyéloalkenyl, Ci-Cy2 heteroéycloalkyl, C1-C12
heterocycloalkenyl, C¢-Cjgaryl, C;-C;3 heteroaryl, and acyl.

"Alkyl" as a group or part of a group refers to a straight or branched aliphatic
hydrocarbon group, such as a C;-Cy4 alkyl, a C;-Cyo alkyl or a C;-Cg alkyl unless
otherwise noted. Examples of suitable straight and branched C;-C¢ alkyl substituents

30 include methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec-butyl, t-butyl, hexyl, and the like.

The group may be a terminal group or a bridging group.
"Alkylamino” includes both mono-alkylamino and dialkylamino, unless specified.

"Mono-alkylamino" means a —NH-Alkyl group, in which alkyl is as defined above.

“Dialkylamino" means a —N(alkyl); group, in which each alkyl may be the same or



10Propam di ne (3)Isethionate Butam di ne (4) Met hanesul f onat e Pent am di ne
(5) I set hionate Hexam di ne (6)Isethi onate Heptam di ne (7)Met hanesul fonate
15Cct am awoeo(18pdas hanesul f onat e Nonam di ne (9) Met haneseCranao®/001178 As
used herein, diam dine derivatives incliwde any isoners and tautoners of

di am di ne conpounds including but not limted to organic acids, mneral

et o PR D 314 o BB T TR R AL S i o™

di am di ne pmypbEhesgrouh ariy bed tendinabgdup or wbFilging gdupt he i nvention. As woul d
be understood py the skilled person, throughout the nt hesi s of the
conpounds  of FAmamng WF'U?S%_ ghmang;aryiaming, and dijapdaiap niess shprifgd-a

pr ot ect i NgV@BheLRyISRiddRedms ABioNB of FErLIRBAAN-, APwhidR aRA TP InGH RdReih.N
order to reversibly preserve a reactive am no or carboxyl functionality

whi | e reacPi-arylagine meppnaeromnet fgrouladaohNHehergsgashiany! may baidie sameare, t he
free am no r f

Formur a (1§ et gBl s Pkact % ALTREATRRIOHY ardl MR G WG R RANNT eftup

fol I owed byr alepdgingegtoupn of the acid noieties or vice versa. 30Exanples of
ot hal | m do, |t ARUPITBr 3BT CER BB T Ths IRB SEBRF = FBAURERrSTe g
WO 2011/ 03@odtesT 6ARD 1at el doedyl 1dh dub&rizopineThey BIRYI @okip t8ayd be w6, -Cs alkyl
2 ot i DHEP oL LB, Do (RN L A RSPEREBRH |

2- met hyl be 0 , 0 4d I |,

4-f1 uorobenzyl '%Né}ﬂrf"b%rﬁ/%roug'o? INaft FOLEBY b WEHGERS RANNibhatic hydrocarbon group
3-chl orobenzyl oxycar bonyl', 2- chl orobenzyl oxycarbonyl

2, 4- di chl oeastiaining| Pxlpastr e garbon-carbomodeuble borg cardbwhigh, may be straight or
zgglgagggggg%&@@%sﬁ%fd%gP%Lc{u_pllﬁepv'ir{gﬂ?fggrﬂag)&/o% liglrﬁy(!a’rbon atoms, or 2-6 carbon
but oxycar batoyis( ilttIBeoi_o)m’al-c(héirxemel group apyapaait aphoalty ,of dbublieftoady ircthie
4L oL oot s bAF B GPERB AR RO epagnssn e 7 Bremplon
rbonyl , cychiRaqiigrs)dsanduda i@t nbt limited to, ethenyl, propenyl, butenyl, pentenyl,
met hyl cycl opent anyl oxycar bonyl , cycl ohexanyl oxycar bonyl , 1-

10met hyi cybwnékaﬁmqexy@&?%ﬁwq 2oREMy | iEcETOHR XBRY b8 )d) tespyihyaroun g2
toluyl sul f ghgiagtdagyycar bonyl , 2- (met hyl sul f ono) et hoxycar bonyl , 2-
(triphenyl phosphi no?- et hoxycar bonyl , f | uor enyl net hoxycar bonyl (" FMOC") , 2-
(trimethyl si | yTAlkxyoxsfeesrtocmy-0-alkyl\eraupy mawhiom plkyllis definerbhengirs i Thel atkastyy | ) pr o
p-1- enyl O&g??%%y%’alléﬁ%e,E)%aléﬁ@?ég{_r%lu%g} !F&X %%BPRIQI tlﬁd to, me hg%(]\(/fzr,\d ethoxy.

4- acet oxyben oxycar bon r'i chl'or oethoxycar

2- et hyny 1- Phepgropp xyaydielmteyminat group or abyidgiag lgeoopcar bonyl

4- (decycl oxy) bg | oxygar.bonyl , isobornyl oxycarhonyl, . ! .

L per v ey AR G W i D RESM BBy At Flke 8375 dafiog herein.

2- ni t r ophepps&réd SR yloxe)igPOHREr® 8RB PAKE IRy ighsupsantle lghsup hkgbe Th@&maRAILA

am no protecting %_ou_p enployed is not critical so long as the derivatised
ani no gr oufroup osadidginggraume condi ti on of subsequent reaction(s) and can

20 be | ectiv v r.equH_ i i & | ;hg the
r emai n§er of tﬁgwyﬁgmuﬁgeézgIaﬁdilﬁnéﬁ&]r%‘/\ngtt gb @%aﬁ%'%"éfs eécs%/qegilaﬁglrﬁgtéﬁﬁs).
Pref erred Breferoedalbyreybaxy sooupsane €,-6¢ dkynyloxy groupar BbagroupBosey be anerminal
benzyl oxycar bog,xl b\%@bz% Furt her exanples of these groups are found in:

G eene, T.B\HPEHE AREPYEEPYPG M, Protective Goups in Organic Synthesis,

Second edi ti onjAlki¥xyearbbmjit kefetetican —LES)I0-alyppiodh in; which alkyl is as defined

herein. The alkyl group may be a C;-Cg alkyl group. Examples include, but not limited

1
|_\
1

30 to, methoxycarbonyl and ethoxycarbonyl. The group may be a terminal group or a
bridging group.

"Alkylsulfinyl" means a —S(0)-alkyl group in which alky! is as defined above. The

alkyl group is preferably a C;-Cg alkyl group. Exemplary alkylsulfinyl groups include,



25cOmie, J. F. W (ed.), Protective Goups in Organic Chem stry, Plenum
Press, 1973; and Kocienski, P. J., Protecting G oups, Second Edition,
Thei me MawlDcal1/Bedn3, 2000. Exanpl es of carboxyl preCecttizng/@rosps t hat
may be used include nethyl, ethyl, n-prapyl, i-propyl, p-nitrobenzyl,
p- met hyl benzyl , p-net hoxybenzyl, 3, 4- dinethoxybenzyl 2, 4 di met hoxybenzyl ,
2,4,6-tri th 61r | bepz ent | benzyl
3, 4- et hyrgnec?)%%y%éﬁlz) wlsu”ﬁ‘ycﬁ"ylewﬂs"ﬁpn\él rou {%mnal g%ub
2,2' 4,4 -tertaihnmuhg)gry)hpnzhydryl t-butyl, t- arryl tr|tyI 4- met hoxytrityl,
4,41- di et hoxytr 4.4, 14" -tr]| ytr|t enI rop- 2-vyl,
trimethylsilyl, I%M{?P ﬁ%ﬁeﬁmos? e zgﬁ rFAeyYR | Y" E’hfh?qull ?IC:E‘I ‘ﬁ%ﬁ'@f’ﬁPP"e
13- (di (n- bmélla“(Ffleér*&Ylbsrth”b)e@ hyts aRﬂ/pk#&BesEﬂafnﬂﬂ&eHEWde but not limited to
4-ni trobenzyl sul f onoet h ci nnany 1-
2011/ oaﬁz20®P¢wﬁw!jszonoa/r@oqthvlsum@vl t Fhfmstqm Ry >b|emetqm")qira5<wmoen bidging and
the Iike. % Frred carboxyl protecting groups are nethyl and t-butyl.

np

Furt her ex es of these groups are found in: Geene, T. W and Wits, P.
G M, ProtectAllkyn@’ casps gioup@rgeant of Sygnouresiesns Secad]phlate:dimdrm;rbon group

Wl ey- Inter L.ence;: d. i,n
O gani o et sroprsatiomy Ble.Bonghans Which ey b tiarent ot Bran AR BPHCL i ng
G oups, SeﬁﬁWI\aEdlﬁtanIZ 14TEwbore addrnd, 2ai2 Babon atOME, or 2-6 camon stoaidiar theood

t hat incl uded |n t he famIP/ of conpounds of For mul a g ). are isoneric forns
i ncl udihg BPTERA &had s Siems anAEHEH feingludeablbAE ot 'ﬁuteéemm&thvwélan#sone_rs
in"E" or pdp ﬁyﬂnfl'heg Pn%lﬁdeé&@ﬁﬂal@fouﬁdﬂaﬂr#&%ﬁ\g%m&;.and Z isomers. It is
also 10 understood sonme isoneric fornms such as diastereoners,

enanti oners, arfdk\@@owet:arbeevl i safefsr Jocan bikyvapigpaeewnyly gryei éml whish/ or
chem cal a b il I t :
conpounds owg’ﬂﬁ‘%?g"& %esf@ 8532,6%5' r}rlet‘%t rbﬁ%ﬁxﬁé% ta%’“'s?héf@s?e? ebgﬁ%‘ﬁers,
racenmat es, graogd/ or m xtures of enantioners and /or d| astereoners. Al 15
such si ngl e stgereoi acenmat es ,and er eof re i.nt nded to
e wi tH o the. SYERANGE TEEs I8 AL SR A By e atroa Mpncbulr gy fUsed

Addi t i onal §piro f,@wmh@&a(ﬂo)c clé lthat @ag cohtaln frahe 3itet ®BEBEnt Pef AXES suchhRr e
appl i cabl e, so vated as vve?l as unsolvated fornms of the conpounds. Thus,
each for muf¥% qpﬁ?ﬂmd&d?,%'@uw&?pﬁaw n@vq'wxvhcﬁnéat% lier Lenlesse otherwisgdi ng
the hydrat g A@dWat incRiled h\%nBE\fﬂlc S @G&\dasf &"cﬁi‘%ropyl and Wl:l&@}(lt bRYclicO
conpounds of the fornulae (1), and (11 e conpounds of the various
enmbodi ment systemed suth asclecpinabhe pgbtlcyc;ﬁc systerns guyzh ashadaxiandaneankhesgrouy say

met abolte ﬁmt) . ceptable salts of such netabolites.
From a%ldot hg? Qg%rﬁﬂﬁ{l gg ‘ﬁ’g\‘g’f“&@# ?ﬁlventl on, the sel ected conpounds of the
25 formul ae (I')Cyclbblk)an\dhdnédrisla rmmarprrfatuermbhgcyellmlooyﬁdltuicvthcmmganystahi ons

which are not toxic t 929 erl e flgros ast ac ord g I 10993 5
standard prOLEBMEAtEH PR8CaT oAb Sayhle PORR craym . bois a1 gt
concentr at 4o Bee ringf eEk&dplapy Wrﬁic?ch@scﬁclb%lkeﬁﬂxhﬁgﬁﬂu&&i@ cﬁ%’ﬁ‘e‘i‘u@éﬁyﬂitl ons.

In order to have the desired antinicrobial effectiveness, diam di ne
conpounds slahgxenyb o sedoheptenyhc Ehe Fedloairenvt ereyp ieewke sekstitused by cawecB019% ( 1
ppm a I

conpri ggs g;%arsn ?I%n/ﬂeéné%?(gs)ue%ghl ngth:&I‘ﬁ glal’é arEe g}"?ée t'gd gga%@ﬁ#rﬁow
conveni enct)e above disdessionads elkvloanthcmatlled sbbsttoemtatadlds laplolyeStﬂmathet alkylHD

concentratjon. in S i S re an 0..02%( 2 p ref er y no
more than 5%%10{\5 ng%sﬂ%“m suc&h \%Ith(hué Iﬁﬁ‘ gaqrﬁtj n?k Ikyl gmmes glgyl
2011/ 03220kdtonés\dpRdIRyID Adterdari@Ikgd allgRuIforhyl deoélkwastes shbﬁituﬂdiﬂsd'mdnﬂhlées it
ef fective @T a disinfectant, the practical m ninmum concentration is about
10 ppm pr frably about 50 ppm and nost preferably about 100 ppm Such

M ni mugge bei ng SpRhkGhalkyP rﬁé’ﬁs%tt%l%amﬂfbilkﬂ-egr@hbﬂﬂwﬁfchﬁﬁé(tm&fﬂl@%ﬁd alkyl
concentration of the selected di am di ne conpound. 5The basic active

i ngr edi ent Mojeties ranei &P firushf deskdbest. eﬁmpmml@ﬁﬂ@@ﬁloéUmbHWbﬁf@Uaﬁlfeflld@ct ive
concentr at ) eit her

al one or |%ﬂ!:b8n§ﬁ@3§ m&ﬁo%ag ﬂgftty Itqte]eﬁh \{Hrﬁh%ﬁgﬁle}hyl ah Cga F(tbllgie)th‘e'dufglead
concent r at gap maybesntersiriabgiotipar arbemlging gragi.oni ¢ buf fer system which

mai nt ai ns the and,tonic of the solution within a physiologically
accept abl e ranﬁ’gb&—eur{%Fﬁ%\t’%ﬂ”‘?q"ehé@oﬂ'é%&’roTﬁ’ecﬂré‘é‘g(}%r ed that a range of

known cl eani ng enhancers such as surfactants and chel ati ng conponents used
in conventional MPDS are conpatible wth diam dines, for exanple EDTA can
be added to the basic solution at conventional concentrations w thout
adverse affect on diam dine activity. Simlarly, known buffering, osnotic,
cl eaning, wetting, and confort enhancing agents can be added to enhance the
flnal fornulatlon 15 The nultl-purpose d|$|nfect|ng solutlon may conprlse

o, o, o o Y T T . T  r r oy



The solution may conprise any one or nore enhancers. For exanple, the
enhancer may be a surfactant and/or chel ating conponent. |In one exanple,

t he chel avDreglizgeavs nmay be EDTA. Non-limting exanpl es eCTeanbwwwiyshanci ng
and or 20 wetting agents include cellulose derivatives such as

hydr oxypropyl nethyl cellul ose, carboxynethyl cellulose nethyl cel | ul ose,

hydr oxyet'hyl ¢ Iu Q elatin u sych as ceri
pol yet hyl ene gﬁ*ye%ﬁ“@%ﬁ €th H'ﬂaé%tégg? y'sca(g‘l'fat oI ys?ﬁrb' lil 4 { tSHyf"é’ch‘&h écol
B PO bl ook popol e o e o e et her el e the. “sotﬂfﬁgf“‘@giﬂﬁgr
one. o nor 18, DHECE T he BeiteSeRIDHEUB M %Veoffo't“h]et%érh‘eé‘?’f’a@rﬂ‘h%ﬁc"’ltng

and/ or wet febh & RUEY. SERA riRIAS \LQ@‘?rohr?E% A0 membereHOIRANRING 7 Addred.t he
present invention conprises a bioconpatible agueous disinfecting solution

for use i nExagrme&:@tfs%gtab&dwe@ﬁzcl@dlssé§ul@féﬁuqttﬁm@idﬁmﬁrcdldxlomtratwdrofuad) t he
aqueous so ar h es i

di i set hi on{ae}t'e %‘h?ﬂrogﬁ %ﬁﬁ%’eﬂpﬁ r%ﬁéﬁ&ﬁﬁ ér ﬁﬁeeﬁﬁgahgﬁgg%b@bm agﬁﬁ?{%éjp;lt%mr y
ant i sept i cdiatapanegef, ﬂehztzapmeaada e:aa&epmnaedtﬂrtabianiﬁapmmether glouprmaphe iaoni ¢
surfactant,_such, as am neg& ‘tﬂgl stered under the trademark "Tetronic"
BASF Corp)té'ﬁ'H'aI!’Smb' a?ﬁ@ NdBgiBY%F ed under the trademark "Pluronic” BASF
Corp), and one"HuterdeydoslkerlylYe réfetd avi A0hetardtiiclo)! as described above but
2011/ 032203PCT/ AU2010/ 001178 21 buffer such as boric aC| d, sodium borat e,
sodi um®bi ceRinteat least eag oublependynthesraup maydem fersingl BheYP & abridgingat e
such as eté} t}snedl am netetraacetic acid (EDTA) and its salts (ranging from
0.01%to 0-1%wW v and/or tonicity agents such as sodium chloride, and/or
pot assi um chi orHaleromckadekvl refens o lltlewltecwm‘ckh/balk\tlygroﬂptiheWbEbI thei on
W thin the b t t 0

aspect of hétt%P%gggélh Oa% 23[ %ogé%%gcgﬁgdargcg%&% ¥ cr°6D qe(a éﬂet%‘n 'Iy

enpl oyed tbgetdwcloatk‘ylhlkﬂhe selgoupd conpanchaie o bro(azitmrdhlgeroaml)matwl
spectrumo R%ﬁﬁt addi.ti ona L des of an |mcrob|ei actio p

Pref er étsoly ‘teﬁ’é YLOBHANIMVAPETRYVE - SBS BTOUB MAY begbiesMing §f%t+pe°ﬁ§éﬁ' gine,

| ower concgipupation relative to that of the 10 diamdine (whichis
preferably HD) and may be an agent or a ents conventl onal ly used in MPDS.
For exanpl e, t Hietewalkytidelerata pstrighbirrranghestchainyalid sseurothas may kaveone or
more of t hﬁo%noi H’Y‘A Srbo §Qua{‘h§j§§o 4b chboﬁ?lirLﬁweoéham %ﬁé%‘r@%re%lf%ﬂ\' e free
base, salt of c exi di ne, hexanet hyl ene bi guani des and polyneric

bi guani desberrcteplse®yB) hetejoatern antededrfopy S, O RemnkdyN.afkereplaor heteroalkyls

pol yquat er lm compounds Iy, 5. PQ.YOUAD l,r ea
not ed, % mg{u ¥ aEQTP |hnegrs'tﬁ$g§) ‘%éggrﬁg (5e 'grydlllkye?'ﬂggjrta%m'dg yﬁ%ﬁgﬁs d
hexani d| nettﬁerkevathe/gmumeya bear ﬁerkﬂmMgr@m br mbrrdgMgagm):phaasethhé?emn
previously uysed in DS bu from our are i cant | re
ef fective HECBPEAIR ﬁrf’é?r\'ﬂ “ﬁeer%stti PE gl\itﬁlﬂfs"tgkﬁ’éﬂu ers to
di si nfecti tp AGRNERRIN B &uﬁfsqmt.nste o t@n%mamﬁ@ﬁlnon%%ftﬁve H’&lﬂégr@h art

summari sed above. |Indeed, the clinical effectiveness and safety of HD has
been denonst r atAndl"i a5 3egrerRl orcPathi @fap &fPWaIdﬁnetﬁsetl)a?écpﬁt@"msubﬁtluwdt h

(rD) o or "RoBSEHE drTu AR Ol Hom AT R ERYAR sl nlive et

di i set hi ontita¢ aaemdllrcatbmédhamndv rﬁevdémnvéttwbz ataras pensng.erEedmbb:lsmzf/ aryI

25Hexam di ne 26N402; . 354, 446;

X hexaRaubs B Bt Py s B8 it Barneriinele substitsd Rastialli o
dl am di ne eaitnrataptnwcncShﬂnatddaeﬁma.caﬁo.aﬁ/namrﬁhmpmmsatma ofadyeloalikpeornost
preferred anti-mcrobial diam d| nes in the current invention is shown
bel ow: f1 SxelpalkenvdiggAvr aB6fured  togethendPetaime FYHliRUTtEICtYre, LE A5162
VO 20134 03ZA0GEEANRMYD/ARIAT B ARdanyl.  ThERIBH thdjendlid RFRNA IS bHD)
derivative of diamdinées currently used as a preservative and bi 00| de at
concentr at bmﬂ@n@ﬂr00903%to 0.1%in cosnetics and personal -care products

such as hair, d | I

it pe /v codpuelieRl sisind RCh-S Sbun BowHEh 8 SR AL T o
derivati veﬁre(v(hu@ﬁ)(}iléléuﬁldeSE/ﬂdhyplw giylalkehylt freupo inrtaiet ploamylatlyle Tsegtdupf or
regul ating condition of ma |.ian keratinous tissue, particularly human
skin ti ssu@‘a(/gﬁsastéf"f"“itﬁf&”pesa HE&RE B149P- 2004/ 0176273). Personal care
conpositions containing HD to treat conditions of mammalian keratinous

ti ssue such as skin, hair, or nail are reported 10 (US patent No:

2008/ 0095732 Al). Simlarly another patent describes a conposition

cont ai ni ng hexam di ne and sugar am ne and their conbinations (0.1%to 10%
by wei ght of the conposition) for regulating mamral i an keratinous tissue
(US patent NO 2007/7285570 BZ) Patent 2004/0175343A1 d| scl oses a novel

o " T



25 Acant hanoeba keratitis (Perrine et al. 1995). Mreover, conbinations of
PHVB and HD exert a synergistic effect against A polyphaga keratitis in a
rat nodelwOVasgsemdx et al. 2006). This conbi nati on showETHNIh®001178
antimcrobial activity than that of theisi ndividual substances. However,

hi gh concentrations of PHVB (0.02% or 200ppm and HD (0.1% were used in
the reported studigs,.(Vassenei t al. 2006)., Another U. S . 30 .Patent
4505094 i sci ATl meRRE 3 stk spuf asbist PRSP Erad AR ROFE I e

t Opijcaljd't r pvivhsly defcribede Prefelttdrangaliod Btaips SomtatroaTD] Nalkyi omoiety. Exeaadaryl or
acid additio

salt and HD (range of from 100:1 to 10: arts by bod
vei ght) anmgﬁwﬂ@%atncmﬁs(beaﬁ&Fmspﬁﬂwf)affdl nes il enemstint | T aop ey e
addi tion satdrnfiRdl gfup SIRIENERFhgBr6G@bi oci dal ef fect agai nst acne-causing
bacteria such as Igr opi oni bact ert um acnes and WO

2011/ 032203PCT/Hetema0/'beithersalome er aphpitofot eipspagfare terigsounsioatajRing aps
tent 200 1 h i nat i. , d
Rf( ﬁ?but yl {/oggzgég%%uscg?% gzg}%l}ng gﬁgﬂ%ggﬁﬁgfg?ﬁ%}%zk'ﬂ@eﬁé‘('s t‘ﬁ‘l%a(zji)lni]%r-e& one

has a synehefesdatemsias riopatondsin thefaparmatigeng siithithe remaimdandf theadig atbms
addition, there_ iis a patent for di sposable pre-nojstened w pes, coptaining
"D 5 (0 obheEtonosRy- waviie BetRgRans pELas THIOLT duvPe ard SHnar.
prot ease i BEIMPIEPT of Uhdtatoanfl 6GRABIGEE6) thidphehBer Behthlophedt ebénz6HBA584

di scl oses that hydrophilic sponges or non woven w pers containing HD have
advant Hyeob@nZipisaeaie, ebanieradalieng Benwsilyjerciet i menakkethinzeleohi APPREAPREY- (US
pat ent No; b GREZRER) - AREAPABIAINEINECLARRIARZ: phEnoxdfiRe 3 Byrrofe, dfhigyANL Ve Of

diam dines, is an antiseptic 10 and disinfectant and is also used to treat
i nf ecti onspyBzaleepyidine, spurdzing RWimidinet ipyfidazineaindateaisondetse bldl-indazade,i on
(Wight et_alk In i t.10N j nat i ._pol n B :

di br onopr o%ar']qedi er?(lg"sngt ﬁ%%ﬂg]toghéxH?%?Eg%’gé&hgﬁ%yg{hpg’ ﬂﬁﬁ%g%l[;l‘ St fﬁ‘g‘%('i"e'

bact eri ci dedrbaenie, \pHepastheidine] aeridiaggehenmbzite athigrotd, tisothiazold, hanvtinedas, ve

bacteria (R chards and, Xi.ng 1994). 15Pent am di ne, anot her_deriyvati ve of

i am dlnesORaE, FRORHAIG, (e AIESPAEE: gty Sk RAVAngn o S ot &
infection gdinbm, at, # 4-, 1K isdfuidoagih1-eL-,ar. 3-1iR8dlyl, aAd Lt boRBhibdyl. The
pent am di ne has good clinical activity in treating Lei shmani asis, sleeping
si ckness cEQYBMPbeR terpinshgrospofpbsidging BFYPanosoma, and yeast infections
caused by the qiganaamikdnHelas 3 Riepdiiyl-alky! in which the heteroaryl and
(http://en.w ki pedi zg'ﬁg% gﬁwﬂhgﬁl%ent am di ea) .y f(r)ol—ulzfv=nn\év Ipgzort Fayeegrotahye ar?at ure
of the prealkyltmoigtienaieoas presiously Wessribedaiipd bstenpdrylalkylrgriospsl emyrdobtain a
However, tho killed incth rfowill [eci . ny ..vani ati-ons and
modt 11 2%t 1 SHET A e Rl nfetonrBIRNE BIoBhE helfts FRRSYWRN: nB%cope
and/ or spi group @hayt beea tenmaral gronpas abiidginggdowgbove. The exanpl es are directed
to various enbpdi nents of the invention and thus shoul d [}Qt be iagterﬁ:r et ed

tolimt the sd&ﬁ’@'o?"%\ﬂ'Sd’éfPn@%ﬂemﬁﬁ%d% £S5 0 i€ ERRETEdy ARt @iphat
Exanpl es Exgiratftbdn BRhupWehidld fklyba2stihitoht e br A ¢A@d Ba(iRd 148 6 éftbdmbidtnslinl

I ngredi ents w v Hexam di ne_diisethionate (HD) 0.01% Pol yhexanet hyl ene
bi guani de YeHIR)n.1fo5 exampieo L dheati GIELqE| sucbrascmelw), ethyl, propyl (n-propyl or

25  isopropyl) or butyl (n-butyl, isobutyl or tertiary-butyl). The group may be a terminal
group or a bridging group.

The term "acceptable salts" refers to salts that retain the desired biological
activity of the above-identified compounds, and includey acceptable acid addition salts
and base addition salts. Suitable acceptable acid addition salts of compounds of

30  Formulae (l), (I} and (Il) may be prepared from an inorganic acid or from an organic
acid. Examples of such inorganic acids are hydrochloric, sulfuric, and phosphoric acid.
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic,
heterocyclic carboxylic and sulfonic classes of organic acids, examples of which are

formic, acetic, propionic, succinic, glycolic, gluconic, lactic, malic, tartaric, citric,



0. 05% Na2 EDTA 0. 05% Pot assi um di hydr ogen ort hophosphate (KI-121)04) 0.2%
di - sodi um hydr ogen ort hophosphat e (anhydrous Na2HPO4) 1. 15% Pot assi um

chl ori de WBQ@b)1/328% Sodi um chl oride (NaCl) 0.8% pH 7.6 PCT/AU2010/0011TB S
exanple, the effectiveness of HD in contination with 1.5 ppm of PHVB was
eval uat ed usi ng a phosphate buffer system An aqueous cont act lens

di si nfecti ut i a Tabl. e

Cooet oy t Rdnatic, Htett M bk AR itonfe ] 3l Sig atbeni@ie BRSPS dfjof aiff of "

f or mul at i oconpsunels agfi mmullaﬂe (1);0(0} dadqr)vindllidd haetfﬂlnamdltﬁlncume fremt lithfupg,edur e
reconmended Jb‘if"l SO standard for Et act |lens disinfection sol ut itons

(150/ 147295° mtﬁg'wwmwnce SR Rl oM Gind 2104, 3pe CERRNIGSAME (RAdRTCC 10

6538, Pseuﬂemoé}gsma%uglgmeﬁasM%&@%?hamanﬁﬁér%k@ndiméceﬁﬁé‘fr@aﬁqm df3880.
I n addi tion, Acanthanoeba pol yphaga ROS (MCC 3315) (at the concentration of

105 celis prEAnisispitaate: ArmonwaY salts, guatesnanysgkis suehmpan tetrapethylammaenigm
strain wasg aﬁ‘?%ﬁﬁ&' atcf?j S@iflory Shid @G 3 SEIQSOWItq'Ie@?Sﬁ@%gHearEﬂfneG RGU ?n |The
t he at ?a

ability of or mu lon to resist neutralizalion gani ¢ sol
m xt ur e of infdrmation mnzvdeiiable sdlts emstie foant 4) Ream gtiot' ePharmadetluwalaS(qu:es;g each

(199 and «FRRcalapSa ARuSRal o kb 88 RoBeURCRadrest o1 Seamlaehtt a2 on o

106 CFU/ rTLéohdﬂ'hﬁlsahHemwd(ﬂ)/It&bs@fld‘lle@laﬁyhé)irt&mth@ﬁ{veﬁmw&dn%blﬁlﬂs Bgenisl e 1
is ill ustrat ed in Table 1. WO 2011/ 032203PCT/ AU2010/ 001178 25 Table 1.2

M cr ootGan? "I‘.E?g"‘laécﬁﬂ?@l'ﬁrij'fé?’eBt soistadiinengr gelymarehie dpyms, all of which are

intended to be within the scope of the present invention and specified formulae.

Detailed Description of the Invention
15 The inventors have found that disinfectant compounds belonging to the
diamidine family such as the compounds of Formulae (1), (Il) and (Ill) are highly
effective antimicrobials when used in MPDS. The inventors have found that the
compounds of Formulae (I), (ll) and (i) are highly effective antimicrobials when used
in MPDS in contact lens cases together with commonly used surfactants and buffers.
20 Moreover, the safety and efficacy of these disinfectants in relation to the human body
have been widely tested and diamidine compounds are used as preservatives and
biocides in cosmetics, personal-care products and topical pharmaceutical
preparations. It appears that the potential of diamidines as anti-microbials in MPDS
has been overlooked in the past because of misplaced complacency about the
25  effectiveness of the very wide range of alternative, better known and more
conventional antiseptic compounds.
Most generally, the present invention comprises use of a multi-purpose
disinfecting solution comprising a compound or any acceptable salt, functional variant,
derivative or analog thereof wherein the compound has the formula (l):

30



Wth organic soil Staphylococcus aureus ATCC 6538 5.99 6.10 Pseudononas
aer ugi nosa ATCC 9027 5.87 5.94 Serratia nmarcescens ATCC 13880 4.57 3.25
Acant hanoebaopaisypbhaga ROS (MCC 3315) (trophozoites) 3. PCHNAU2010/001178
Acant hanoeba pol yphaga ROS (MCC 3315) (mysts) 2.8 ND ND = not determ ned
As can be seen, the formnulation containing HD conpletely killed challenge 5
strains S. aureus and P. aertgi nos Ae{gn i he p nsglnce of organic soil.

il or ced evelréof the

The fornmulation with no qﬂ@ni

difficult-to-kill organismS. mafcescens by 4.87 log units. In the presence
of organic soil, the solution reduced the amougt of S. marcescens by 3.25
log units, exceeding the |SO grftecign of at teasy g3-1og reduction of each
chal | enge bacterial strain. fo be cénsi der& effec®ive in the 1SO 10

St and- al one test, there nust be at Ieas{ 3-10g reduction in nunber of
bacteria and 1- |og reduction in nunber Dof fungi for each chall enge strain.
Furthernore, t ' (Yo TN iy 1= kill
organi sm A. po ﬁgﬁyggtabg%ér%g?%gq%%g @P g?g(%,?ég%%g?g}t {hgsgrghréjzdi‘.g %ﬁlfl%g]o%ni ts
for cysts. NCO,r eptiongllyt hdstitiuted nG-Cie quycloekgint oftmmatiy rsubstitutesin Ce-Ths ianfl,ect i on

POl UL Lo b S A el s DR e UL et 2 1

5 and

L, RY, R% R R*% R® and R® are each independently selected from the group
consisting of H, OH, NO;, CN, NH; halogen, optionally substituted C;-C;, alkyl,
optionally substituted C,-C;, alkenyl, optionally substituted C,-C;; alkynyl, optionally
substituted C3-Cy, cycloalkyl, optionally substituted Cs3-C;; cycloalkenyl, optionally

10  substituted C;-Cyo heteroalkyl, optionally substituted C,-Cy, heterocycloalkyl, optionally
substituted C,-C;; heterocycloalkenyl, optionally substituted C¢-Cyg aryl, optionally
substituted C;-C;g heteroaryl, 6ptiona|ly substituted C;-C;> alkyloxy, optionally
substituted C;-C;; alkyldioxy, optionally substituted C,-C;; alkenyloxy, optionally
substituted C,-C;, alkenyldioxy, optionally substituted C,-C;, alkynyloxy, optionally

15  substituted C,-C;, alkynyldioxy, optionally substituted C3-C,;, cycloalkyloxy, optionally
substituted Cs3-C;; cycloalkenyloxy, optionally substituted C;-Cy heteroalkyloxy,
optionally substituted C;-C;; heterocycloalkyloxy, optionally substituted C;-Ci»
heterocycloalkenyloxy, optionally substituted Cs-Cyg aryloxy, optionally substituted C;-
Cis heteroaryloxy, optionally substituted C;-Cy, alkylamino, SR’, SOsH, SO,NR’R®,

20 SOR’, SONR’R?, SOR’, COR’, COOH, COOR’, CONR’R®, NR’COR®, NR’COOR®, NR’SO,R?,
NR’CONRZR®, NR’R8, OCOR’, and acyl.

As contemplated herein, a lens case comprises a compound or any acceptable
salt, functional variant, derivative or analog thereof wherein the compound has the
formula (1) as described above.

25 There is also contemplation of use of a compound or any acceptable salt,
functional variant, derivative or analog thereof in a multi-purpose disinfecting
solution, wherein the compound has formula () as described above and wherein the
compound is formulated to be at a maximum safe concentration in the multi-purpose

disinfecting solution.



0.01% 0. 01% Pol yhexamet hyl ene bi guanide (PHVB) 1.5 ppm 1.0 ppm Pol oxam ne
(Pluronic F87) 0.05% 0.05% Na2 EDTA 0.05% 0. 05% WO

2011/ 032296RaT/032@610/ 001178 26 'Boric acid 0.6% 0. 6% Sedirwazbore@ies0. 1%
0. 1% Sodi um chl oride (NaCl) 0.4%0.4%pH 7.7 7.8 The above

formul ati ons may be prepared by t he rrethod described I n Exarrple l. In this

exanple, the € onbi ]

concentrati onsw"% E"\?go( _CL° Hr'a Gt Tnﬁ orggrrsan%l nﬁ‘ngkc{ %ﬁps?swés"gs%'lﬁat ed
usi ng a bosaludorbas Hegcribed %hb\td&ﬁh&ﬂﬂtr&tﬂ‘bh’t@o@uéﬂg gloel irluiti-pht pase disinfeéetidgowi ng
t he Stand-alone test nethod described in Exar%[t iﬁélSO/ 14729), each

sol ution weUEQLINAIPRYOKBPrage Sase el Multiiesh camactlenses-agai nst S, aur eus

ATCC 6538, P. ARHUDNRGHRIateliCls §QRdthos- omarsrhee‘iﬁmgsorAJQQe AfE88 , mGRipA- g
al bi cans ATCC 10231, and Fusarium sol ani ATCC 36031 after disinfection for

6 hoursS 16aHactdaps remPBENBKORPElRGENE Ions wWith eithar asBIult-PYrPase disinfRgling 2 | s
11 ustrat egdy|,flon 30ld8s&ibed above or with a compound or any acceptable salt, functional

variant, derivative or analog thereof which has the formula (l) as described above.
There is also contemplated a use of a multi-purpose disinfecting solution as
described above or a compound or any acceptable salt, functional variant, derivative
10  or analog thereof which has the formula (l) as described above for disinfecting or
preserving a multiple-use contact lens.
In preferred embodiments of the methods and uses described above, the
compound of formula (1) is hexamidine diisethionate.
A compound or any salt, variant, derivative or analog thereof when used in a
15  multi-purpose disinfecting solution or in a lens case, formula (I) as described above is
also contemplated.

Further contemplation of the compound may have the formula (Il):

“/\Y\/Y

/\

(I
20 wherein A, B and L are as described above in respect of compounds having the formula
(1.

In a preferred embodiment, A and B are each optionally substituted Cg aryl.

In another preferred embodiment, L is optionally substituted C;-C;, alkyl, more
preferably C3-Cy alkyl. Even more preferred are compounds of formula (I) or (li)

25  wherein A and B are each optionally substituted Cg aryl and L is C3-Cg alkyl.

Generally, the present invention comprises use of a diamidine compound or
compounds, their salts, and derivatives as anti-microbials in or with contact lens cases,
whether in MPDS or in the plastics from which lens cases — or inserts therefore — are
manufactured. Diamidines are known aromatic compounds and have a broad

30 spectrum of antimicrobial activity against a range of Gram-positive and Gram-negative



Table 2.2 M croorgani smLog reduction at 6 hours Exanple 2A Exanple 2B

St aphyl ococcus aureus ATCC 6538 6.2 6.2 Pseudononas aerugi nosa ATCC 9027
6.0 6.0 SE¥onratives219ar cescens ATCC 13880 6.3 6.3 Candi da aChiaaenn/icgE 10231
4.23 3.97 Fusarium solani ATCC 36031 1.4 1.46 15As can be seen, both
formul ati ons containing HD conpletely killed chall enge bacterial strains S.

aureus, P._aerugi nosa_and S. escens J.n.the .orese f. | .

concentr at P%Cﬁer yggsg]s ﬁ?r? 85‘&8%‘?‘3@’9'8 5.83‘9;.19%33588?1 e? Spﬁé?gtﬁeaﬁ%bqsegﬂ%rgd t he
| evel of téweald2009).Clilel at®bipolar ntulgaité ssdomsictingabbiwabienzané rihgs cvinatded by
approxi mate 4 a\ng 1.4 | og; units resg ctivel ?/ exceeding the 1SO criterion
of at | east"kylshaipendaAraipngtediydropic Fpidinei8ePf ungal strain. In

addi tion, the gajehepdlSthes HAEAGHE tohtppunbid @sdfal LR pRReAN IR IJe! f er
system has greater efficacy agai nst fungal strains over the fornulation in
a phosphat eompaungs thagicprresgaredp thgserafformuimlit11/ 032203PCT/ AU2010/ 001178 27
Exanple 3 Table 3.1 Ingredients

HN NH
Z' O—(CHy),—0 Z2
H,N NH,
(1
Compound (value of n) 2! and 7
10 Propamidine (3) Isethionate
Butamidine (4) Methanesulfonate
Pentamidine (5) Isethionate
Hexamidine (6) Isethionate
Heptamidine (7) Methanesulfonate
15 Octamidine (8) Methanesulfonate
Nonamidine (9) Methanesulfonate

As used herein, diamidine derivatives include any isomers and tautomers of

diamidine compounds including but not limited to organic acids, mineral acids and
20 their salts, for example sulfonic acid, carboxylic acid, etc.

As contemplated herein, any compound that falls within the scope of a
diamidine may be synthesised and used in working of the invention. As would be
understood by the skilled person, throughout the synthesis of the compounds of
Formula (1), for example, it may be necessary to employ a protecting group on the

25 amino group and/or on the carboxyl group in order to reversibly preserve a reactive
amino or carboxyl functionality while reacting other functional groups on the
compound. In such a case, the free amino group and/or the free carboxyl groups of
the compounds of Formula (I) can be liberated either by deprotection of the amino
group followed by deprotection of the acid moieties or vice versa.

30 Examples of suitable amino protecting groups that may be used include formyl,

trityl, phthalimido, trichloroacetyl, chloroacetyl, bromoacetyl, iodoacetyl, and



w v 3A 3B Hexami dine diisethionate (HD) 0.01% 0. 01% Pol yhexanet hyl ene

bi guanide (PHVB) 1.5 ppm 1.0 ppm Pol oxam ne (Pl uronic F87) 0.05% 0. 05% Na2
EDTA 0. 05%0QoD%fed8eri c aci d 0. 6% 0. 6% Sodi um bor ate 0. 1%c@/Alf Bmodi s
chloride (NaCl) 0.2%0.2%pH 7.7 7.8 518 The above fornul ati ons may be
prepared by the nmet hod described in Exanple |. In this exanple, the
efficacy‘of on with two differept cp ncentra f

(1. 5ppm and ntr¥§8 r(mﬁf etARt s ?/vaﬂ eval udtsy oxgﬁaﬁlﬁo'ﬁ' bo{)éqg bu fer
system wit bha\yllmzviomerﬁdhat, | DmetRylEdzylokycatsbnyn 4 choxyBendptxlcarbowylt he

St

and-al C)ni-ﬂuorobenzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 3-chlorobenzyloxycarbonyl, 2-
chlorobenzyloxycarbonyl, 2,4-dichlorobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl,

5  3-bromobenzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4cyanobenzyloxycarbonyl, t-
butoxycarbonyl (‘tBoc’), 2-(4-xenyl)-isopropoxycarbonyl, 1,1-diphenyleth-1-
yloxycarbonyl, 1,1-diphenylprop-1-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-

toluyl)-prop-2-yloxycarbonyl, cyclopentanyloxy-carbonyl, 1-
methylcyclopentanyloxycarbonyl, cyclohexanyloxycarbonyl, 1-
10  methylcyclohexanyloxycarbonyl, 2-methylcyclohexanyloxycarbonyl, 2-(4-
toluylsulfono)-ethoxycarbonyl, 2-(methylsulfono)ethoxycarbonyil, 2-

(triphenylphosphino)-ethoxycarbonyl,  fluorenylmethoxycarbonyl ("FMOC"), 2-

(trimethylsilyl)ethoxycarbonyl, allyloxycarbonyl, 1-(trimethylsilylmethyl)prop-1-

enyloxycarbonyl, 5-benzisoxalylmethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 2,2,2-

15  trichloroethoxycarbonyl, 2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl,

4-(decycloxy)benzyloxycarbonyl, isobornyloxycarbonyl, 1-piperidyloxycarbonlyl and

the like; benzoylmethylsulfono group, 2-nitrophenylsulfenyl, diphenylphosphine oxide,

and the like. The actual amino protecting group employed is not critical so long as the

derivatised amino group is stable to the condition of subsequent reaction(s) and can

20 be selectively removed as required without substantially disrupting the remainder of

the molecule including any other amino protecting group(s). Preferred amino-

protecting groups are t-butoxycarbonyl (Boc), and benzyloxycarbonyl (Cbz). Further

examples of these groups are found in: Greene, T. W. and Wuts, P. G. M., Protective

Groups in Organic Synthesis, Second edition; Wiley-Interscience: 1991; Chapter 7;

25 McOrﬁie, J. F. W. (ed.), Protective Groups in Organic Chemistry, Plenum Press, 1973;
and Kocienski, P. J., Protecting Groups, Second Edition, Theime Medical Pub., 2000.

Examples of carboxyl protecting groups that may be used include methyl, ethyl,

n-propyl, i-propyl, p-nitrobenzyl, p-methylbenzyl, p-methoxybenzyl, 3,4-

dimethoxybenzyl, 2,4-dimethoxybenzyl, 2,4,6-trimethoxybenzyl, 2,4,6-trimethylbenzyl,

30 pentamethylbenzyl, 3,4-methylenedioxybenzyl, benzhydryl, 4,4'-dimethoxybenzhydryl,

2,2'4,4'-tetramethoxybenzhydryl, t-butyl, t-amyl, trityl, 4-methoxytrityl, 4,4'-

dimethoxytrityl,  4,4,'4"-trimethoxytrityl,  2-phenylprop-2-yl, trimethylsilyl, t-

butyldimethylsilyl, phenacyl, 2,2,2-trichloroethyl, B-(di(n-butyl)methylsilyl)ethyl, p-

toluenesulfonoethyl, 4-nitrobenzylsulfonoethyl, aliyl, cinnamyl, 1-



10 test nethod described in Exanple 1 (150/14729), each solution was
evaluated for its antimcrobial efficacy against the | SO panel organi sns
(S. aurewwOAIOO38%H38, P. aerugi nosa ATCC 9027, S. narce®CEM28DOC1 18880, C.
al bi cans ATCC 10231, and F. sol ani ATCQ9¢36031), and an Acant hanpeba strain
after disinfection for 6 hours as descri bed above. 15The antim crobi aI

efficacy.o t|o 3 Ls il tr i n Table .3
Table 3.2 {\J'Enreod}' Selﬁ&"%ﬁY Ed&p %:ﬁ( J %h% lH(SUI’ s';r %E%l Ic%rbgﬁylEQ oﬁfﬁté’gSB
St aphy| ocogoups awrauﬂ\ylﬂa'rm lﬁﬁQBF@tﬁerﬁexanﬁsﬁwﬂma@ommgfmmﬂanﬁd'r@@weoz7
6.1 6.1 Serratia marcescens ATCC 13880 6.

2011/ 032205P¥TARE ¥y o £ 74~ FEOtesHYS &éméﬂsb'i"c‘afi@"'/ﬁ%et%?ﬁe@"@' gdition;

Fusarium sw.@wmte;rs@@n@@%éeﬁ feokie J. F. WACHH NarrBahavebaapada GfganicMCC
3315) (t roghozm tes) 3.7 2.7
hemistry, Plenum Press 1973; and Kocienski, P. J., Protecting Groups, Second Edition,

Theime Medical Pub., 2000.

It is understood that included in the family of compounds of Formula (l) are
isomeric forms including diastereoisomers, enantiomers, tautomers, and geometrical
isomers in "E" or "Z" configurational isomer or a mixture of E and Z isomers. It is also

10  understood that some isomeric forms such as diastereomers, enantiomers, and
geometrical isomers can be separated by physical and/or chemical methods and by
those skilled in the art.

Some of the compounds of the disclosed embodiments may exist as single
stereoisomers, racemates, and/or mixtures of enantiomers and /or diastereomers. All

15  such single stereoisomers, racemates and mixtures thereof, are intended to be within
the scope of the subject matter described and claimed.

Additionally, formulae (1), (It} and (lll) are intended to cover, where applicable,
solvated as well as unsolvated forms of the compounds. Thus, each formula includes
compounds having the indicated structure, including the hydrated as well as the non-

20  hydrated forms.

In addition to compounds of the formulae (1), (I!) and (Ill), the compounds of the
various embodiments include acceptable salts, prodrugs, N-oxides and active
metabolites of such compounds, and acceptable salts of such metabolites.

From another aspect of the present invention, the selected compounds of the
25  formulae (1), (1) and (lli) are preferably employed in concentrations which are not toxic
to ATCC L1929 murine fibroblast according to ISO 10993-5 standard procedure for
medical device cytotoxicity assessment and such concentrations are referred to herein

as the ‘maximum safe’ concentrations.

In order to have the desired antimicrobial effectiveness, diamidine compounds

30 can be used at concentrations ranging between about 0.0001% (1 ppm) and about
0.1% (1000 ppm). Preferably, the diamidine compound comprises hexamidine
diisethionate (herein referred to as ‘HD’ for convenience). It is desirable for a better
biocompatibility that the HD concentration in MPDS is no more than 0.02% (200 ppm),
more preferably no more than about 0.015% (150 ppm). While the minimum



As can be seen,
strains S. aureus and P. aeruginosa, S. nmarcescens and C. albicans in the
presence Wb 2bove3emacent rati on of sodi um chloride (0.2% PCEw2hwvooor’e, bot h
solutions also 5 reduced the difficult-200-kill organismF. sol ani by

2.5-10g u
formul ati’
superi or
strains.
by 3. 7 an
w v
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EDTA 0. 05
chl ori de
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both fornul ations containing HD conpletely killed challenge

I nteresti ngl y the data denonstrated that the efficacy of

Opo%} Eﬁﬂrg@on opﬂb %hatﬁmc Lecf'\ Sgksés {neWectlveOaszcy %&lln I g3f6‘tﬁeng{a($|)calms
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% 0.05% Boric acid 0.6% 0. 6% Sodi um bor 1% 0. 1% Sodi um
( NaCl Thepbasig agtipegngredient in formulations of the present invention comprises an

effective concentration of a compound of the formulae (1), (1) and (Ill), either alone or
in combination with other antimicrobial components at reduced concentrations, in an
isotonic or nearly isotonic buffer system which maintains the pH and tonicity of the
solution within a physiologically acceptable range. Furthermore, it has been
discovered that a range of known cleaning enhancers such as surfactants and chelating
components used in conventional MPDS are compatible with diamidines, for example
EDTA can be added to the basic solution at conventional concentrations without
adverse affect on diamidine activity. Similarly, known buffering, osmotic, cleaning,
wetting, and comfort enhancing agents can be added to enhance the final formulation.
The multi-purpose disinfecting solution may comprise at least one surfactant and/or at
least one buffer. The surfactant may be cationic, anionic or non-ionic.

The solution may comprise any one or more enhancers. For example, the
enhancer may be a surfactant and/or chelating component. In one example, the
chelating agent may be EDTA. Non-limiting examples of comfort enhancing and or
wetting agents include cellulose derivatives such as hydroxypropyl methyl cellulose,
carboxymethyl cellulose, methyl cellulose, hydroxyethyl cellulose, dextran, gelatin,
polyols, liquid such as glycerin, polyethylene glycol, polyethylene glycol, polysorbate ,
propylene glycol, polyvinyl alcohol, povidone (polyvinyl pyrrolidone) and copolymers
such as EO/PO block copolymers.

As contemplated herein, the solution may comprise one or more of the
surfactants and one or more of the comfort enhancing and/or wetting agents as
described herein.

From another aspect, the present invention comprises a biocompatible aqueous
disinfecting solution for use in lens cases, and lens cases containing such a solution,
the aqueous solution being characterised in that it comprises hexamidine diisethionate
in a concentration of between 50 and 200ppm as the primary antiseptic at an effective
and safe concentration, a neutral or non-ionic surfactant such as poloxamine
(registered under the trademark "Tetronic" BASF Corp) and Poloxamer (registered

under the trademark "Pluronic" BASF Corp), and one or more of the following: a pH



pH 7.7 7.8 15The above fornul ation may be prepared by the nmethod descri bed
in Exanple |I. In this exanple, the efficacy of 0.005% of HD in conbination
wi th two woRbawveseto3concentrati ons of PHVB (1. 5ppm and 1POpANGR0H#01178

di sinfectants was eval uated using a borate buffer systemw th 0.2% sodi um

chloride. Follow ng the Stand-al one test nethod described in Exanple 1

(1507 14729, 261050k Yo RS e atl T Bl S BORANALT GEPL P dlac 20y

agai nst S. "aureus A aer ugi fosa
2011/ OBZZOBlﬁlﬁ'ﬁhﬂdmedr@(ahﬂi]icﬂ iahémrecs-mhe;?.SetAWEﬁ.‘edhaBBﬁtetE‘aacadud)addr(BDM)CC

10231, F. ani ATCC 36 n_Acant hanoeba strain after, di sinfection
1028 hour 78" e Rl o S Ot Rlo ASERIL SRTRT oS dken et 8t SAbE | o
of Exanpl ecHlofige,i 4dd/st rp%ftﬁdluhﬂ chRbBide th 3dju5t babhinthir the CEPRUIAANI 6TMHe0d
reduction at 6 hours Exanpl e 4A Exanple 48 St thyI ococcus aureus ATCC 6538

6.18 6.98 M@mwh@stham@g.qﬁabaut@?@@ogbevt FOomBsm/kearrati a nar cescens ATCC
13880 4.4 5.1 gapdhséinat Qép%@ﬂqéf tﬁl%eée@lg%eﬁtlgrz a secondary anti-microbial agent

is employed together with the selected compound to broaden the activity spectrum or
to present additional modes of antimicrobial action. Preferably, the secondary
antimicrobial or microbials is/are used at a lower concentration relative to that of the
10  diamidine (which is preferably HD) and may be an agent or agents conventionally used
in MPDS. For example, the secondary anti-microbial agent may be selected from one
or more of the following: biguanides (i.e. salts of alexidine, alexidine free base, salt of
chlorhexidine, hexamethylene biguanides and polymeric biguanides such as PHMB),
myristamidopropyl dimethylamine, or polyquaternary ammonium compounds (i.e.
15 POLYQUAD).

As already noted, it is surprising that hexamidine diisethionate and related
hexamidine derivatives (which are known anti-microbials) have not been previously
used in MPDS but, from our trials, are significantly more effective as broad-spectrum
antimicrobial agents in MPDS than the disinfecting agents in current use or disclosed

20 in the prior art summarised above. Indeed, the clinical effectiveness and safety of HD
has been demonstrated in several clinical trials unrelated to MPDS and with general
wide usage in people of all ages (Budavari 1989). The nature of its (HD) prior use and
the family of compounds here included as ‘hexamidine diisethionate and related
amidine derivatives’ is considered below.

25 Hexamidine (CyoH26N405, Mr: 354.446; IUPAC name 4,4'-[hexane-1,6-diylbis(oxy)]
dibenzenecarboximidamide) is an aromatic diamidine antiseptic. The structure of
hexamidine diisethionate, the most preferred anti-microbial diamidines in the current

invention is shown below:

NH NH
AN
C O—(CHa)— C
H H
SO3

S03

L
CHy-CH50H HOCH-CHp
30

Molecular weight: 606.711, and Molecular formula: Cy3H3gN4010S;



5.15 Fusarium sol ani ATCC 36031 1.85 1.78 Acant hanpbeba pol yphaga ROS (MCC
3315) (trophozoites) 1.7 1.7 The formul ation containing 0.005%of HD
conpl et elwokpitlseeoshal | enge strains S. aureus and P. aePUfiAt2er/008xT8
reduced the level of the difficult-to-kid| organism S. 10 marcescens by 4.4
|l og units. The fornul ati ons described in exanples 4A and 4B al so reduced C
al bicans and F. solani by approximate 5.0 and 1.7 log units respectively.
Furt hernore, both solutions reduced the nunber of another difficult-to-kill
organi sm A. pOHy)rﬂmﬁigﬁheb(j'lsétmoﬂem@ (HDi,t SerivhbivEddndibmidinekabureerfilyludedgaedi ent s
wv A B C Hexanm.dine | set hi onate HD 0.01% 0. 01% 0. 01%

Pol yhexanemﬁ?'aﬁtéveo.agdahpa'ée(ﬁmycen rat'% °8p9r93 % to) Ogl%, 3, cosmeticy) apgm

Pol oxam nepékbiklREtL pFatiliktsOs kR %400 8P YA 4, Qo N cFP oducts, as well as baby

s products [http://www.cosmeticdatabase.com] (Review 2007; Toxicol 2007). HD and its

derivatives (0.0001% to 25% by weight of the composition) are useful for regulating
the condition of mammalian keratinous tissue, particularly human skin tissue (Bissett
2004, US patent NO; 2004/0176273). Personal care compositions containing HD to
treat conditions of mammalian keratinous tissue such as skin, hair, or nail are reported
10  (US patent No: 2008/0095732 Al). Similarly another patent describes a composition
containing hexamidine and sugar. amine and their combinations (0.1% to 10% by
weight of the composition) for regulating mammalian keratinous tissue (US patent NO;
2007/7285570 B2). Patent 2004/0175343A1 discloses a novel composition of a skin
care product with a hydrophobic barrier protectant which contains hexamidine and its
15  salt derivatives (Osborne et al., US patent NO; 2004/0175343A1). .

HD has been demonstrated to have antimicrobial properties against a range of
Gram-positive and Gram-negative bacteria and Acanthamoeba strains (Wien et al.
1948; Brasseur et al. 1994; Vasseneix et al. 2006; Grare et al. 2009). An antiseptic eye
drop (Desomedine, Bausch and Lomb) containing hexamidine isethionate (0.1%) has

20 shown to be very active against both trophozoites and cysts of several strains of
Acanthamoeba (Brasseur et al. 1994). Previously it has also been shown that HD in
combination with neomycin was active during treatment of human keratitis with
microbes resistant to propamidine (Brasseur et al. 1994). Perrine et al also suggested
that replacing propamidine isethinoate with hexamidine in treatment of

25  Acanthamoeba keratitis (Perrine et al. 1995). Moreover, combinations of PHMB and
HD exert a synergistic effect against A. polyphaga keratitis in a rat model (Vasseneix et
al. 2006). This combination shows higher antimicrobial activity than that of the
individual substances. However, high concentrations of PHMB (0.02% or 200ppm) and
HD (0.1%) were used in the reported studies (Vasseneix et al. 2006). Another U.S.

30 Patent 4505924 disclosed that an effective pharmaceutical preparation for the topical
treatment of acne in humans contains a combination of imazalil or acid addition salt
and HD (range of from 100:1 to 10:1 parts by body weight) and found that the
combination of HD and imazalil or an acid addition salt had an improved microbiocidal

effect against acne-causing bacteria such as Propionibacterium acnes and



0. 05% 0. 05% 0. 05% Boric acid 0.6%0.6% 0.6% WO

2011/ 032203PCT/ AU2010/ 001178 30 . Sodi um borate 0.1% 0. 1% 0. 1% Sodi um
chl ori de Wha€i1y0322020% 0. 2% 0. 2% Pot assi um chl ori de ( KCl PCO/ALRH60/001178

Di - sodi um hydrogen orthophosphate (Na2HBX) - 0.11%0.2%pH 7.8 7.8 7.8

. Staph‘ylococcus epidermis. Moreover, US patent 2007/0078118 A1l has shown that the
combination of HD and N-(n-butyl)-1, 2-benzisothiazolin or N-methyl-1, 2-
benzisothiazolin-3-one has a synergistic microbicidal effect against bacteria and yeast.
In addition, there is a patent for disposable pre-moistened wipes containing HD

5 (0.0005% to 10% by weight of said liquid) as an antjmicrobial protease inhibitor (US
Patent 6207596). Furthermore U.S. Patent 6287584 discloses that hydrophilic sponges
or non woven wipers containing HD have advantageous properties including a long-
lasting antimicrobial effect (US patent No; 6287584).

Propamidine (C17H20N4O2, Mr. 312.37), a derivative of diamidines, is an antiseptic

10  and disinfectant and is also used to treat infections of the eye, such as conjunctivitis and
Acanthamoeba infection (Wright et al. 1985). In addition, combinations of polymyxin B
and dibromopropamidine isethionate exhibited synergistic inhibitory and bactericidal
activity against a range of Gram-positive and Gram-negative bacteria (Richards and
Xing 1994 ).

15 Pentamidine another derivative of diamidines also has an antimicrobial activity
against Acanthamoeba infection (John et al. 1990; Alizadeh et al. 1997). Additionally,
pentamidine has good clinical activity in treating Leishmaniasis, sleeping sickness
caused by different strains of Trypanosoma, and yeast infections caused by the

organism Candida albicans (http://en.wikipedia.org/wiki/Pentamidine).

20 Having portrayed the nature of the present invention, particular examples will now
be described. However, those skilled in the art will appreciate that many variations and
modifications can be made to the examples without departing from the scope and/or
spirit of the invention as outlined above. The examples are directed to various
embodiments of the invention and thus should not be interpreted to limit the scope or

25  define the broadest scope of the invention.

Examples

Example 1
30
The solution compositions were prepared according to the following formulation

in distilled water and sterilized by filtering through a 0.22 micron filter.



The above formul ati ons may be prepared by the nethod described in Exanple

. In this exanple, the efficacy of HD in conbination with 1.0 ppm of PHVB

as di si nfwotantms220as eval uated usi ng a borate buffer sygCemwoni@irsng 0. 2%
sodium5 chloride with different concentsa ati ons of di-sodi um hydrogen

ort hophosphate or potassium chloride. Follow ng the Stand-al one test nethod
descri bed, ll.nwg)ia]irpl e 1 (150/ 14729) each solution was evaluated for its

ant i m cr obirat—efH+eaecy—aganst—S—aureus—ATCC-6538—P—aeruginesa—AfCC

9027, S. parcescens ATCC 13880Ingtediedtei cans ATCC 10231, and F.wpel ani ATCC
36031 after disinfection for 6 hours as descri bed I0above. The
ant i m cr ohi_al__Hexaniding ‘ﬂ)‘ﬁ tgma;ep(&D )sol ution of Exanple!5 is i POR% rdted in
Tabl e 5.2} Tabbg,yﬁe,(%n{\gt%gperggﬁgrﬁg@ mé)eductlon at 6 hours @(ﬁﬁml g 5A

Exanpl e 5BExanpte 5CStaphylococcus aureus ATCC 6538 6. 09609 6.0¢

Pseudononas aePeolgkanoing (PUCOIOKRY) 5.84 5.84 5.84 Serratila mar c8956%ns |ATCC

13880 6.25 5.5 GE%PA] Candi da al bi cans ATCC 10231 4.91 4.94 4. 8655useri um
2| . 0

sol ani ATEC36032=2748 2 11
Potassium dihydrogen orthophosphate (KH;PQ,) 0.2%
di-sodium hydrogen orthophosphate (anhydrous 1.15%
Na,HPO,)
Potassium chloride (KCl) 0.2%
Sodium chloride (NaCl) 0.8%
pH . 7.6

In this example, the effectiveness of HD in combination with 1.5 ppm of PHMB

was evaluated using a phosphate buffer system. An aqueous contact lens disinfection
5 solution in Example | (Table 1.1) was prepared by mixing together the above
ingredients.

The bactericidal activity of the formulation was examined in accordance with the
Stand-alone test procedure recommended in ISO standard for contact lens disinfection
solutions (1SO/14729) by using ISO panel microorganisms Staphylococcus aureus ATCC

10 6538, Pseudomonas aeruginosa ATCC 9027 and Serratia marcescens ATCC 13880. In
addition, Acanthamoeba polyphaga ROS (MCC 3315) (at the concentration of 10° cells
per mL) was also used as a challenge strain. Each challenge strain was exposed to said
solution at room tefnﬁerature for 6 hours. - '

The ability of the formulation to resist neutralization by organic soil (a mixture of

15  serum and killed yeast cells) was determined by exposing each challenge bacterium to
the solution in the presence of fetal bovine serum (1%) and killed yeast cells
(Saccharomyces cerevisiae at a concentration of 10° CFU/mL).

The antimicrobial efficacy of the test solution of Example 1 is illustrated in Table
1.2.

20



1.76 15 As can be seen, the 3 formulations containing HD conpletely
killed chall enge bacterial strains S. aureus, P. aeruginosa, and S.

mar cescenwoi2o1vdze2opr esence of different concentrati ons eCTdivemiourrs

hydr ogen orthophosphate or potassium chisori de. The fornul ati ons descri bed
I n exanpl es 5A, 5B and 5C reduced the |l evel of 20the difficult-to-kill

or gani sns .%.!Iah.l%i cans and F. solani by not less than 4.0 and 1.7 log WO

2011/ 032203 PcH-AU2010/-00117831+——untts—+espeetively—exeeedi-rg—the—+ SO

criterionf of at |east 1-1og reduction of each ¢hal | dipgeeduntivnlatGHoiirs.
Example 6| 5 Table 6.1 Ingredients wv A B C H¢xam di ne dii sethignate|(HD)
0. 005% 0.005% 0. 005% Pol YiEkeRf8IM§Mene bi guani de ( PHVNP 1.0 Wiith 1.0
ppm 1. 0 ppm Pol oxam ne (Pluronic F87) 0.05% grégﬁ%sg“%%gyggnigpgiﬁ
Staphylococcus aureus ATCC 6538 5.99 6.10
Pseudomonas aeruginosa ATCC 9027 5.87 5.94
Serratia marcescens ATCC 13880 4.57 3.25
Acanthamoeba polyphaga ROS (MCC 3315)
(trophozoites) 3.1 ND
Acanthamoeba polyphaga ROS (MCC 3315)
(cysts) 2.8 ND

ND = not determined

As can be seen, the formulation containing HD completely killed challenge

5 strains S. aureus and P. aeruginosa even in the presence of organic soil. The
formulation with no organic soil reduced the level of the difficult-to-kill organism S.
marcescens by 4.57 log units. In the presence of organic soil, the solution reduced the
amount of S. marcescens by 3.25 log units, exceeding the ISO criterion of at least 3-log
reduction of each challenge bacterial strain. To be considered effective in the 1SO

10  Stand-alone test, there must be at least 3-log reduction in number of bacteria and 1-
log reduction in number of fungi for each challenge strain. Furthermore, the solution
reduced the number of another difficult-to-kill organism A. polyphaga by 3.1-log units

for trophozoites and 2.8-log units for cysts. Currently, there is no requirement for

contact lens disinfection solution with amoebicidal activity in 1SO standard.

15
Example 2
Table 2.1
w/v
Ingredients
2A 2B

Hexamidine diisethionate (HD) 0.01% 0.01%
Polyhexamethylene biguanide (PHMB) 1.5 ppm 1.0 ppm
Poloxamine (Pluronic F87) 0.05% 0.05%
Na; EDTA 0.05% 0.05%




0.05% 0. 05% 0. 05% Boric acid 0.6%0.6% 0. 6% Sodi um borate 0.1%0.1% 0. 1%
Sodi um chloride (NaCl) 0.2%0.2% 0. 2% Pot assi um chloride (KCl) 0.15%- -
Di - sodi unwbydriagew3or t hophosphat e (Na2HPO4) - 0. 11% 0. 2¥CpHAU20B/001887. 8
The above formul ati ons nmay be prepared 3y the nethod described in Exanple
. In this exanple, the efficacy of 0.005% HD in conbination with 1.0 ppm
of PHVB ag 10 ‘9irSi nf.(fct ants was eval uated using a bordi%‘;/e buf fer %yrﬁs, em
cont ai ni ng 0 288U Um chlori-de—with-differentconcentPAtibns of “H2sddi um
hydr ogen prt hosdthsmhbargeor potassi um chloride. |Fol | ova.0g t he St ampdtegal gne
test net hpd described in Exanpl e 1 (1507 14729)] each solut|on was evalluat ed
for its aptinieediwnghlosideiNaey against S. aureus ATCO-$%38| P. a&4%i nosa
ATCC 9027 S. PRI cescens ATCC 13880, C. al bicanps 7.7 78

The above formulations may be prepared by the method described in Example I.

In this example, the efficacy of HD in combination with two different concentrations of
PHMB (1.5ppm and 1.0ppm) as disinfectants was evaluated using a borate buffer

5 system containing 0.4% sodium chloride. Following the Stand-alone test method
described in Example 1 (1ISO/14729), each solution was evaluated for its antimicrobial
efficacy against S. aureus ATCC 6538, P. aeruginosa ATCC 9027, S. marcescens ATCC
13880, Candida albicans ATCC 10231, and Fusarium solani ATCC 36031 after

disinfection for 6 hours.

10 The antimicrobial efficacy of the test solution of Example 2 is illustrated in Table
2.2. '
Table 2.2
Log reduction at 6 hours
Microorganism Example Example
2A 2B
Staphylococcus aureus ATCC 6538 6.2 6.2
Pseudomonas aeruginosa ATCC 9027 6.0 6.0
Serratia marcescens ATCC 13880 6.3 6.3
Candida albicans ATCC 10231 423 3.97
Fusarium solani ATCC 36031 14 1.46
15 As can be seen, both formulations containing HD completely killed challenge

bacterial strains S. aureus, P. aeruginosa and S. marcescens in the presence of low
concentration of sodium chloride (0.4%). The both formulations reduced the level of
the difficult-to-kill organisms C. albicans and F. solani by approximate 4 and 1.4 log
units respectively, exceeding the ISO criterion of at least 1-log reduction of each
20 challenge fungal strain. In addition, the data also suggested that the formulation in a
borate buffer system has greater efficacy against fungal strains over the formulation in

a phosphate buffer saline (PBS) system.



15ATCC 10231, and F. solani ATCC 36031 after disinfection for 6 hours as
descri bed above. The antim crobial efficacy of the test solution of Exanple
6 is illusoratigd2ios Table 6.2 WO 2011/ 032203PCT/ AU2010,C0AN28103B11T8bl € 6. 2
M croorgani sm Log reduction at 6 hours 27Exanpl e 6A Exanpl e 6B Exanple 6C

St aphyl ococcusaur eusATCC 6538 6.09 6.09 6.09 Pseudononas aerugi nosa ATCC
9027 5.84 5.84 5.84 Serratia marcescens ATCC 13880 5.61 4.35 6.25 Candi da
al bi cans ATCC 10231 4.33 3.04 3.59 Fusarium sol ani ATCC 36031

Example 3
Table 3.1
ingredients . wiv
3A 3B

Hexamidine diisethionate (HD) 0.01% 0.01%
Polyhexamethylene biguanide (PHMB) 1.5 ppm 1.0 ppm
Poloxamine (Pluronic F87) 0.05% 0.05%
Na, EDTA 0.05% 0.05%
Boric acid 0.6% 0.6%
Sodium borate 0.1% 0.1%
Sodium chloride (NaCl) 0.2% 0.2%
pH 7.7 7.8

The above formulations may be prepared by the method described in Example I.

In this example, the efficacy of HD in combination with two different concentrations of
PHMB (1.5ppm and 1.0ppm) as disinfectants was evaluated using a borate buffer
system with a low concentration (0.2%) of sodium chloride. Following the Stand-alone

10  test method described in Example 1 (ISO/14729), each solution was evaluated for its
antimicrobial efficacy against the ISO panel organisms (S. aureus ATCC 6538, P.
aeruginosa ATCC 9027, S. marcescens ATCC 13880, C. albicans ATCC 10231, and F.
solani ATCC 36031), and an Acanthamoeba strain after disinfection for 6 hours as

described above.

15 The antimicrobial efficacy of the test solution of Example 3 is illustrated in Table
3.2
Table 3.2
Log reduction at 6 hours
Microorganism Example Example
3A 3B
Staphylococcus aureus ATCC 6538 6.2 6.2
Pseudomonas aeruginosa ATCC 9027 6.1 6.1
Serratia marcescens ATCC 13880 6.3 6.3




1.35 1.35 1.14 The formul ati ons containing 0.005%1D conpl etely
killed challenge strains S. aureus and P. aerugi nosa, and reduced the |evel
of the diwbizeulu32206-kill organismS. 5 narcescens by neCTiaagsiodear’s4. 3 | og
units. The fornul ations described in exawples 6A, 6B and 6C al so reduced C.
al bi cans and_F. solani by not less than 3.0 and 1.1 log units respectively,
pceed ngl LN EQ@ihEmeRrdadil eest 1100 feductl g of [each chyl | dhe
efficacy of formhabvlsatw;/(xﬁzmwaas 7A and 7B) iin this2isaventi on weish two
comer ci a| solutions. on_AT A commer ci al [nul T1 pur pose
di si nfect| on sﬁ?‘{i’tth%o‘if@rﬂoélfﬂ’?i"ﬁ@ R?ééMCWéiéhl de 0.0001% Solution B A
conmer ci a tmﬂhrom&rspose di sinfection sol ution ¢ont ai ni3n;g p)I yquat §r7| un 1
(PQ 1) O. JUJ_‘VO and-—Tyristam UUpT opyt—dimethytant nme—0-0005% Exanpte7A" A
conbi nati on of hexam di ne diisethionate 0 01% and Sol ution A Exarrpl e 7B: A
combi nati on of \hexart.diae ghySEIRLABLE BnBIIRERD SHhUELAN fed Fo1dY

anti m crobi al act|V| teyS 6f" 83¢h"% on RREInE MR F APty {lie anfal?nggrobl al
efficacy agaainss. dureus &(d aadtebgmbgam &msce(s&nsaud@stlb%@@u@ﬂ%pre@ence of

aer ugi nosa, ATCC 9027, S. esce 1 C. al bi cans ATCC 10231, and
F. sol ani R?‘Cé°§%‘?5§?)t'°"aﬂpze 'Hf'hafﬁ@’é@&c&?}l nFULHErMREe: c Pethi salptipryalies of

fungi (£ aldcéddre aktult-to3@ BRiahistH F.foldhi By Y. Sde GHits! Rite@stifily thedata
descri bed above. Conparative disinfection results are 25given in the Table

7.1. WD 26ampogated et the pificanyod farrsilatiprsalsing ajorate kifles sysaem with @4%

reduct i on_ RcBAOLP 36 U84 PP bFouTéhs Bk MbIaABnS i FXRIbEs HBand 2

St aphyl ococcus aureus A
against fungal strains. Further, both formulations (3A and 3B) also reduced A.

polyphaga by 3.7 and 2.7-log units respectively.

10
Example 4
Table 4.1
Ingredients wiv
A B
Hexamidine diisethionate (HD) 0.005% 0.005%
Polyhexamethylene biguanide (PHMB) 1.5 ppm 1.0 ppm
Poloxamine (Pluronic F87) 0.05% 0.05%
Na, EDTA » 0.05% 0.05%
Boric acid ’ A | 0.6% 0.6%
Sodium borate | ‘ 0.1% 0.1%
Sodium chloride (NaCl) 0.2% 0.2%
pH 7.7 7.8
15 The above formulation may be prepared by the method described in Example 1.

In this example, the efficacy of 0.005% of HD in combination with two different
concentrations of PHMB (1.5ppm and 1.0ppm) as disinfectants was evaluated using a
borate buffer system with 0.2% sodium chloride. Following the Stand-alone test
method described in Example 1 (1SO/14729), each solution was evaluated for its

20  antimicrobial efficacy against S. aureus ATCC 6538, P. aeruginosa ATCC 9027, S.



5.99 4.55 6. 01 Pseudonobnas aerugi nosa ATCC 9027 3.23 5.87 5.57 5.80

Serratia marcescens ATCC 13880 3.17 6.03 5.15 6.15 Candi da al bi cans ATCC
10231 2. 040240322002 3. 40 Fusari um sol ani
Candi da al bi cans GDH 2346 *

3. 56

10

15

Acanthamoeba strain after disinfection for 6 hours as described.

ATCC 36031 0. 86TMA1BB10I008282. 99
2.36 3.13 N9 ND Candi da al bi cans GRI

682*

l marcescens ATCC 13880, C. albicans ATCC 10231, F. solani ATCC 36031, and an

The antimicrobial efficacy of the test solution of Example 4 is illustrated in Table

4.2

Table 4.2

Microorganism

Log reduction at 6 hours

Example 4A Example 4B

Staphylococcus aureus ATCC 6538 6.18 6.18
Pseudomonas aeruginosa ATCC 9027 6.1 6.1
Serratia marcescens ATCC 13880 44 5.1
Candida albicans ATCC 10231 5.67 5.15
Fusarium solani ATCC 36031 1.85 1.78
Acanthamoeba polyphaga ROS (MCC

3315) (trophozoites) 1.7 1.7

The formulation containing 0.005% of HD completely killed challenge strains S.

aureus and P. aeruginosa, and reduced the level of the difficult-to-kill organism S.

marcescens by 4.4 log units. The formulations described in examples 4A and 4B also

reduced C. albicans and F. solani by approximate 5.0 and 1.7 log units respectively.

Furthermore, both solutions reduced the number of another difficult-to-kill organism

A. polyphaga by 1.7 log units.

Example S
Table 5.1
Ingredients wly
A B C

Hexamidine diisethionate (HD) 0.01% 0.01% 0.01%
Polyhexamethylene biguanide 1.0 1.0 1.0
(PHMB) ppm ppm ppm
Poloxamine (Pluronic F87) 0.05% 0.05% 0.05%
Na; EDTA 0.05% 0.05% 0.05%
Boric acid 0.6% 0.6% 0.6%




ND ND Fusarium sol ani 004* 1.83 2.15 ND ND Fusarium sol ani 005* 1.20 2.51
ND ND Acant hanmpbeba pol yphaga ROS (MCC 3315) (trophozoites) 1.00 3.71 ND ND
5ND = notwdebavasaved; * clinical isolates The di sipafraaertooof7st he
present invention in Exanple 7A and 7B 3as superior to the pol yhexani de
containing _Solution A and PQ 1 containing Solution B against all the

peci 65 of -t uns OB EteC Y L roabal o B h Y onabiie | he-abliiy| of the
di si nf ect ant O$oduhlﬁ caroeiaemmacmventucn to 0@ewst depl etasn| (bei ng.28@ken up
into or opto t pol ymer mat ri X) by [contact [emnses was cohpared w th|the
comer ci a|__sal )ﬂ’t? "ACNR”QBH?(A)M | ens (PuP45%i ¢i on) was spaked i 3 M of
each sol ution bpgodlu,ﬁlﬁgd,%g { days. The solution was gypgequent!| g penpved
into 15 altest tube then ﬁallenged with F. solfani ATCC 36031. Foll ow ng

t he St and} al onertbeghosphate éNauH®O)} he |anti - fungall activity of each dep|eted
solution jas eval uated. The test regults al}§ t?bul ate?I I n| Tabl e 77 2.1 WO
2011/ 032203PCcTAL2010/ 001178 34 Tablle 7.2 Tog reduct{Ba bt £ shfanl ATCC
36031 at 6 hours

The above formulations may be prepared by the method described in Example |.
In this example, the efficacy of HD in combination with 1.0 ppm of PHMB as
disinfectants was evaluated using a borate buffer system containing 0.2% sodium
5 chloride with different concentratidns of di-sodium hydrogen orthophosphate or
potassium chloride. Following the Stand-alone test method described in Example 1
(1S0/14729), each solution was evaluated for its antimicrobial efficacy against S.
aureus ATCC 6538, P. ageruginosa ATCC 9027, S. marcescens ATCC 13880, C. albicans
ATCC 10231, and F. solani ATCC 36031 after disinfection for 6 hours as described

10 above.

The antimicrobial efficacy of the test solution of Example 5 is illustrated in Table

5.2.
Table 5.2
Log reduction at 6 hours
Microorganism

Example 5A Example 5B Example 5C
Staphylococcus aureus ATCC 6538 6.09 6.09 6.09
Pseudomonas aeruginosa ATCC9027'|  5.84 584 | - 584
Serratia marcescens ATCC 13880  6.25 5.55 6.25
Candida albicans ATCC 10231 491 494 4.04
Fusarium solani ATCC 36031 2.18 211 1.76

15
As can be seen, the 3 formulations containing HD completely killed challenge
bacterial strains S. aureus, P. aeruginosa, and S. marcescens in the presence of
different concentrations of di-sodium hydrogen orthophosphate or potassium
chloride. The formulations described in examples 5A, 5B and 5C reduced the level of

20 the difficult-to-kill organisms C. albicans and F. solani by not less than 4.0 and 1.7 log



Sol ution A Exanple 7A Stand al one test 0.86 3.44 Stand al one test -
Depletion for 1 day 0.54 2.06 Stand al one test - Depletion for 7days 0.29
1.42 WO 20hi03d40BS herei n di scl osed (Exanples 1-7) exircChiAuv2artom7er obi al
ef ficacy agai nst the panel organisns regomended in the |1SO standard (1 SO
14729), rreeti ng or 5 exceedi ng t he St and- aI one test criteria of giving

nore than 3- I ons r. T 902 S. mar escens
(AToc 1agatyte EespEGElY, Hrerdiit iesis0 fErRE, flofteleath ol RetletioR pfcts

provi de hi ¢Huliaggd fungy sagml nst  di ff| cult-to- k| I I speci es of fungi and

Acant hanoeba strains. In addition, when used in conbination with polyneric

antimcrobials (i.e. PHVB) in contact |ens care conpositions, the
10conposi t§ jggi ntain the antimcrobial efficacy after 7 days of
depletion with contact | enses. Exanple 8 15In this exanple, three solution
fornmulations listed in Table 8.1 were prepared in distilled water and

sterilize eElIterlngthroughaOZZ m'cronfi!ter F!nal concentration
of 0. 01% Hbart—tppmPHVB—were—tusetd—ags—bastec—active—antim-c+robi-al
i ngredienfs. 20Table 8.1: Formul ati onps used in the exawM e Conponent
gxgrSrpl e 8A Exanpl e 8BnEsedigntes 8C Sodilum Chl CR’I dé (Nad )B 0.8 0.3 0'(:25 DTA
Hexamidine diisethionate (HD) 0.005% 0.005% 0.005%
Polyhexamethylene biguanide 1.0 1.0 1.0
(PHMB) ppm ppm ppm
Poloxamine (Pluronic F87) 0.05% 0.05% 0.05%
Na, EDTA 0.05% 0.05% 0.05%
Boric acid 0.6% 0.6% 0.6%
Sodium borate 0.1% 0.1% 0.1%
Sodium chloride (NaCl) 0.2% 0.2% 0.2%
Potassium chloride (KCl) 0.15% - -
Di-sodium hydrogen - 0.11% 0.2%
orthophosphate (Na,HPO,)
pH 7.8 7.8 7.8

The above formulations may be prepared by the method described in Example I.

In this example, the efficacy of 0.005% HD in combination with 1.0 ppm of PHMB as

10 disinfectants was evaluated using a borate buffer system containing 0.2% sodium
chloride with different concentrations of di-sodium hydrogen orthophosphate or
potassium chloride. Following the Stand-alone test method described in Example 1
(1IS0/14729), each solution was evaluated for its antimicrobial efficacy against S.
aureus ATCC 6538, P. aeruginosa ATCC 9027, S. marcescens ATCC 13880, C. albicans

15  ATCC 10231, and F. solani ATCC 36031 after disinfection for 6 hours as described

above.

The antimicrobial efficacy of the test solution of Example 6 is illustrated in Table 6.2

20



0.05 0.05 Pluronic 0.05 0.05 0.05 Boric acid 0.6 0.6 0.6 Sodiumborate 0.1
0.1 0.1 Potassium di hydrogen orthophosphate (KH2ZPO4) 0.02 0 0.02 Di -sodi um
phosphat ewpantwydemas Na2HPO4) 0.11 0 O PHVB 1PPM 1PPM 1PPWIAUAD0/001178

2011/ 032203PCT/ AU2010/ 001178 35 Hexakdisre dii sethionate (HD) 0.01

. Table 6.2
Log reduction at 6 hours
Microorganism
Example 6A Example 6B Example 6C

Staphylococcus aureus ATCC

6.09 6.09 6.09
6538
Pseudomonas aeruginosa ATCC

5.84 5.84 5.84
9027
Serratia marcescens ATCC 13880 5.61 4.35 6.25
Candida albicans ATCC 10231 4.33 3.04 3.59
Fusarium solani ATCC 36031 : 1.35 1.35 1.14

The formulations containing 0.005%HD completely killed challenge strains S.

aureus and P. aeruginosa, and reduced the level of the difficult-to-kill organism S.

5  marcescens by not less than 4.3 log units. The formulations described in examples 6A,
68 and 6C also reduced C. albicans and F. solani by not less than 3.0 and 1.1 log units
respectively, exceeding the 1SO criterion of at least 1-log reduction of each challenge

fungal strain.

10 Example?7

This example compares the disinfection efficacy of formulations (Examples 7A
and 7B) in this invention with two commercial solutions.
Solution A: A commercial multipurpose disinfection solution containing
15 polyhexanide 0.0001%. .
Solution B: A commercial multipurpose disinfection solution containing
polyquaterium-1 (PQ-1) 0.001% and myristamidopropyl dimethylamine 0.0005%.
Example 7A: A combination of hexamidine diisethionate 0.01% and Solution A.
Example 7B: A combination of hexamidine diisethionate 0.01% and Solution B.
20 The antimicrobial activity of each solution was evaluated for its antimicrobial
efficacy against the ISO panel organisms (S. aureus ATCC 6538, P. aeruginosa ATCC
9027, S. marcescens ATCC 13880, C. albicans ATCC 10231, and F. solani ATCC 36031),
an Acanthamoeba strain and two clinical isolates of fungi (C. albicans and F. solani)

after disinfection for 6 hours as described above. Comparative disinfection results are

25  givenin the Table 7.1.



0.01 0,01 KO 00.10.2 pH7.7 7.8 7.75 Gsnolarity 229 237 225
Concentrations in % (unl ess specified) The antim crobial efficacy
of above whnea/mepseous formnul ati ons agai nst the five paRel/Ati2er0@01Ja&Ni SNE
(Tabl e 8.2) was evaluated in the presemse or absence of organic soil using
t he standal one nethod (1SO (14729). An organic soil m xture consisting of
S5heat killed yeast cells (Saccharonyces cerevisiae approximately 1 x 108
CFU m) in inactivated fetal bovine serum (1% was prepared as descri bed by
the 1 SO 14729. The antim crobial activities of the formnulations
were al so eval uated agai nst a range of clinical isolates and Acant hanpeba
strains (Table 8.2). Furthernore the effect of the test fornulations on
Acant hanoepablenayst nent was exam ned as descri bed 10previously (Kilvington

2008) . Taple 8. 27 Mcroorgani sms uged in thi s exanpl e M croorgarmi sm Source
and Phenofype Grampositive bacterila - St apksd redyetiomatfiheurs ATCC 6538+
Humen iso|ate - St %QYJ:&}(&Q&?MS aur eus 060 I—kpsgla'gnap]e $train - I\é)li\;%\pﬁle
G am negative bacteria Solution A Solution B
7A 78
Staphylococcus aureus ATCC 6538 5.20 5.99 4.55 6.01
Pseudomonas aeruginosa ATCC
3.23 5.87 5.57 5.80

9027

Serratia marcescens ATCC 13880 3.17 6.03 5.15 6.15

Candida albicans ATCC 10231 2.16 4.24 2.02 3.40

Fusarium solani ATCC 36031 0.86 1.85 1.82 299

Candida albicans GDH 2346 * 2.36 3.13 ND ND

Candida albicans GR! 682* 1.01 3.56 ND ND

Fusarium solani 004* 1.83 2.15 ND ND

Fusarium solani 005* 1.20 2.51 ND ND

Acanthamoeba polyphaga ROS
1.00 3.71 ND ND
(MCC 3315) (trophozoites)
5 ND = not determined; * clinical isolates

The disinfectant of the present invention in Example 7A and 7B was superior to
the polyhexanide containing Solution A and PQ-1 containing Solution B against all the
strains tested, particularly with strong activ-it'y”agains't difficult-to-kill species of fungi

10  and acanthamoeba.

Additionally, the ability of the disinfectant of the present invention to resist
depletion (being taken up into or onto the polymer matrix) by contact lenses was
compared with the commercial solution A. A contact lens (Pure Vision) was soaked in
3 mL of each solution for 1 day or 7 days. The solution was subsequently removed into

15  a test tube then challenged with F. solani ATCC 36031. Following the Stand-alone test
procedure, the anti-fungal activity of each depleted solution was evaluated. The test

results are tabulated in Table 7.2.



- Delftia acidovorans 001 Lens case of asynptonmatic wearer - Pseudonobnas
aer ugi nosa ATCC 9027* Otic infection - Serratia marcescens ATCC 13880* Pond
wat er - Seonrati/@2awar cescens 005 CLARE - MPSR - Serrat i aPORIAIRSINNS178 35
Keratitis - MPSR - Stenotrophononas mal#ophilia 002 Lens case of

asynptomatic wearer Yeast - Candida al bicans ATCC 10231* Bronchonycosis -
Candi da alfgbqgga GDH 2346 (I ER 001) Denture stomatitis, highly adherent -
Candi da alptrecahs—ER—682(1+HER0662)—Penture—stomatitis—ungl Fasar um
sol ani ATQC 36031* Corneal ulcer - Fusarium degaedudtion Jfer sdlaniiaATce MPSR -
Fusarium gol ani 005 Keratitis - MPSR Atant hanpeha
36031 at 6 hours
Solution A Example 7A

Stand alone test 0.86 3.44

Stand alone test - Depletion for 1 day 0.54 2.06

Stand alone test - Depletion for 7days 0.29 1.42

The MPDS herein disclosed (Examples 1-7) exhibit antimicrobial efficacy against

the panel organisms recommended in the ISO standard (ISO 14729), meeting or

5 exceeding the Stand-alone test criteria of giving more than 3-log reductions against P.
aeruginosa (ATCC 9027), S. marcescens (ATCC 13880), S. aureus (ATCC 6538).
Furthermore, the compositions also provide high activity against difficult-to-kill species

of fungi and Acanthamoeba strains. In addition, when used in combination with
polymeric antimicrobials (i.e. PHMB) in contact lens care compositions, the

10 compositions maintain the antimicrobial efficacy after 7 days of depletion with contact

lenses.
Example 8

15 In this example, three solution formulations listed in Table 8.1 were prepared
in distilled water and sterilized by filtering through a 0.22 micron filter. Final
concentration of 0.01% HD and 1ppm PHMB were used as basic active antimicrobial

ingredients. -

20 Table 8.1: Formulations used in the example

Component Example 8A | Example 8B | Example 8C
Sodium Chloride (NaCl) 0.3 0.3 0.25
EDTA 0.05 0.05 0.05
Pluronic . 0.05 0.05 0.05
Boric acid 0.6 0.6 0.6
Sodium borate 0.1 0.1 0.1
Potassium dihydrogen orthophosphate
(KH,PO,) 0.02 0 0.02
Di-sodium phosphate (anhydrous

a

Na;HPO,) 0.11 0 0
PHMB 1PPM 1PPM 1PPM
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The antumlcroblal actlvmes of the formulations were also evaluated against a

range of clinical isolates and Acanthamoeba strains (Table 8.2). Furthermore the effect

of the test formulations on Acanthamoeba encystment was examined as described

previously (Kilvington 2008).

Table 8.2: Microorganisms used in this example

Microorganism

Source and Phenotype

Gram-positive bacteria

- Staphylococcus aureus ATCC 6538*

Human isolate

- Staphylococcus aureus 060

Hospital strain — MRSA

Gram-negative bacteria

- Delftia acidovorans 001

Lens case of asymptomatic wearer

- Pseudomonas aeruginosa ATCC 9027*

Otic infection

- Serratia marcescens ATCC 13880*

Pond water

- Serratia marcescens 005

CLARE ~ MPSR

- Serratia marcescens 035

Keratitis - MPSR

- Stenotrophomonas maltophilia 002

Lens case of asymptomatic wearer

Yeast

- Candida albicans ATCC 10231*

Bronchomycosis

- Candida albicans GDH 2346 (IER 001)

Denture stomatitis, highly adherent

- Candida albicans GRI 682 (IER 002)

Denture stomatitis

Fungi

- Fusarium solani ATCC 36031*

Corneal ulcer

- Fusarium solani 004

Keratitis - MPSR

- Fusarium solani 005

Keratitis - MPSR

Acanthamoeba

- Acanthamoeba castellani ATCC 36868

Keratitis

- Acanthamoeba polyphaga ROS(MCC 3315)

Keratitis

*, ISO panel organism; MRSA, Methicillin-resistant Staphylococcus aureus; CLARE,
Contact lens related acute red eye; MPSR, Multipurpose solution resistant strain.




5.9 5.9 5.9 S. marcescens ATCC 13880 5.9 5.3 5.8 C. al bicans ATCC 10231
5.52 5.87 5.87 F. solani ATCC 36031 3.12 3.19 3.19 Wth organic soil S.
aureus AMQG2063828300 6. 00 ND P. aerugi nosa ATCC 9027 BCOEAWBIBMONDS S.
mar cescens ATCC 13880 36

" As can be seen in Table 8.3, the three example formulations were very active
against the panel bacterial strains and met the 1SO 14729 criteria giving complete
inhibition of growth within 6 h of disinfection time. These three solutions also have
high anti fungal activities and achieved > 5 and > 3 log reductions (in the number of

5  viable microorganisms) against ISO panel C. albicans (ATCC 10231) and F. solani (ATCC
36031) respectively by 6 h of disinfection (Table 8.3).

Similarly, the tested solutions showed a complete killing of three panel
bacterial strains in the presence of organic soil after 6h of disinfection (Table 8.3). The
antifungal activity of the tested formulations was attenuated in the presence of

10  organic soil, showing > 1.2 and > 1.5 log reductions against C. albicans ATCC 10231 and
F. solani ATCC 36031 respectively after 6 h of disinfection (Table 8.3), still exceeding

the ISO requirement of 1 log reduction.

Table 8.3: Average log reduction of viable bacteria after 6 h of disinfection with three

15 formulations.

Test Condition Bacteria Exasr:ple Exasn;ple Exasn(r:ple
S. aureus ATCC 6538 6.1 6.1 6.1
P. aeruginosa ATCC 9027 5.9 5.9 5.9
oot s poesens i gg | ss | sa
C. albicans ATCC 10231 5.52 5.87 5.87
F. solani ATCC 36031 3.12 3.19 3.19
S. aureus ATCC 6538 6.00 6.00 ND
P. aeruginosa ATCC 9027 5.60 5.60 ND
org‘::::chsoil iég(’)fcescens S 6.00 6.10 ND
C. albicans ATCC 10231 1.26 132 ND
F. solani ATCC 36031 1.59 1.64 ND

ND, not determined

Moreover, the activities of the three formulations against clinical isolates of

bacteria and fungi are presented in Table 8.4. The test formulations exhibited a



6. 00 6. 10 ND C albicans ATCC 10231 1.26 1.32 ND F. solani ATCC 36031
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conpl et e wolzotva3ewa of growh for two strains of nultipecpadRogdgiout’8on
resistant S. marcescens, and G am negatizve clinical isolates of S

mal t ophilia and D. acidovorans within 6 h of disinfection tinme. The three
sol uti ons eirspletecihhibdbrt b€ gebivithi foultivot strdind bf sdultipurposf solution resistant S.
methicillin-resistant S. aureus by > 3 log units after 6 h of disinfection.

5 Sini | armgregrtens inskGram-pagativediisical iselatas et mesltaphilierandop segidaveranst
f f ' he difficult-to-kill and highly_adh t.cli i rai
of G i, ARb ¢ Acprsntectio th e PEn e fiee pEF SEAERY o Mgkt e

strains of syhaingel AthiciMfestshtG08)reansy Sa36) aviachfer s ROisnRclig T educt i ons
after 6 h of disinfection respectively (Table 8.4). 10Table 8. 4: Average

| og reduction o$imilbilyiatlalkthries ofcatneations baled showednekcellengi diainfextar bffedt

di si nfecti ith three f | at i M i sm Exanpl e 8A Exanpl e 8B
Exanpl o SCO8BiNet 8 disuitiarkibaneEhighly adherentclieséstsips of . abicans (GOH 2346

and GRI 682) and multipurpose solution resistant strains of F. solani (004 and 005) and

displayed > 5 and > 3 log reductions after 6 h of disinfection respectively (Table 8.4).

10 Table 8.4: Average log reduction of clinical isolates of bacteria and fungi after 6 h of

disinfection with three formulations

Microorganism Example 8A | Example 8B | Example 8C

S. marcescens 035 6.06 6.06 6.06

S. marcescens 005 ,6'31 6.31 6.31

Bacteria | 5 maltophilia 002 6.15 6.15 6.15
D. acidovorans 001 5.84 5.84 5.84

S. aureus 060 4.2 4.1 5.3

C. albicans GDH 2346 5.60 5.25 5.25

Fungi C. albicans GRI 682 5.72 5.72 5.37
F. solani 004 3.20 3.29 3.18

F. solani 005 3.85 3.64 3.85

The amoebicidal activity of the three formulations is shown in Table 8.5. All

15  three solutions provide high activity against Acanthamoeba strains and achieved 3 log

reduction against A. polyphaga ROS (MCC 3315). Formulations 8A and 8B showed 2.6

and 2.8 log reductions respectively against A. castellanii ATCC 30868 after 6 h of
disinfection (Table 8.5).

20 Table 8.5: Average log reduction of trophozoites after 6 h of disinfection with test

formulations
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Acanthamoeba strain Example 8A Example 8B Example 8C
A. polyphaga ROS (MCC 3315) 3.0 3.0 3.0
A. castellanii ATCC 30868 2.6 2.8 ND

ND, not determined

The trophozoites of A. castellanii ATCC 30868 showed minimal encystment
after incubation in the formulations 8A and 8B. The mean value of encystment was
7.6% or 4.2% for Example 8A or Example 8B respectively following 24h disinfection
(Table 8.6) in comparison to approximately 25% of encystment of the test strain in a

commercial available multipurpose solution containing PHMB.

Table 8.6: Acanthamoeba encystment following trophozoite incubation (24h) in

example formulations

Encystment (%)
Acanthamoeba strain
Example 8A Example 8B Example 8C
A. castellanii ATCC 30868 7.6 4.2 ND

ND, not determined

The current prototypes of new MPDS (Example 8, Table 8.1) have
demonstrated (under the stand-alone test procedure recommended in the ISO 14729,

after 6 h of disinfection):

* Good anti-bacterial activity against three panel bacterial strains (recommended
in the 1SO 14729) in the presence or absénce 6f organic soil and an ability to
exceed the stand-alone test criteria of > 3 log reduction, .or to give complete
inhibition of growth.

e Excellent disinfectant activities against the clinically resistant strains of S.
marcescens, S. maltophilia, and D. acidovorans with a complete inhibition of
growth.

e Good activity against the difficult-to-kill strains of methicillin-resistant S. aureus

(> 3 log units).

C. al bi cans



F. solani 004 3.20 3.29 3.18 F. solani 005 3.85 3.64 3.85 The anvoebici dal
activity of the three fornulations is shown in Table 8 5. Al 15 three

sol uti onswprou/de20Ri gh activity agai nst Acant hanpbeba st Paradi2erndoacki eved 3
| og reduction agai nst A pol yphaga ROS 9MCC 3315). Fornul ati ons 8A and 8B
showed 2.6 and 2.8 | og reductions respectively against A castellanii ATCC

30868 affer 6 hGedd ditwiityf Rairisothe FEab{18789)ecoRMEAlLE® aRd ZlinibMetage éfog
reduction of trophozoites after 6 h of disinfection with test fornulations
WD 2011/ 032203 Paifican (619 /aretpgtias ansantshland &b leg redugtienlaepteed®a Fognpl e
8B Exanpl e 8C A._ pal aga MCC 3315) 3.0 3.0 3.0 A castellanii ATCC
30868 26 2.5 NSRS RETNEA B hed

e A strong amoebicidal activity against A. castellanii and A. polyphaga, giving > 2
5 log reductions of trophozoites.
e Minimal Acanthamoeba encystment following trophozoite incubation (24h) in

example formulations.

The reference to any prior art in this specification is not, and should not be taken
10  as an acknowledgement or any form of suggestion that the referenced prior art forms

part of the common general knowledge in Australia.
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sol ution conprising a conpound or any bacce t nctional variant,
derivative or analog thereof wherein the conpound has the formul a (I) A Rl

5 (1) wherel e.each ipd e fr.om
gr oupR%;anm sti nﬁs%rfe"& Cb\'lgar%‘% 8-; F@PF%?{ ? ?Peg i t’ul?‘éc C? d%é"acy%l al kyl ,
optional | yB@ﬂ&}&iul i UBﬁﬂetOﬁl— @k8ssauy|G. aﬁﬁtFla@é’r&ieh,yL mm At kélr @1kisCFbt @idtel for
het er oal kyl % opti onal | r¥ subséltut ed Cl-Cl18 heteroarﬁ% and L, Ri,
R2, R3, R4evalustion@fppti-Acanthapeeps pelyehreamertissearaed &3t 7%t he group
consisting of H OH NO2, CN, NH2, hal ogen, optionally substituted Cl-Cl12
al kyl, 15 optionally substl tuted C2-C12 al keng optionally substituted
C2-C12 al kyny| WiesptR.oharrispns iband fFraespncavds A184%)| Biamidines @ptanghagtesjal
substifute | het er oal kyl ,
opti onE I ygos sutq‘lhtZ u%g§%3§u'1é§pafpgg Qﬁ%‘t:oy 035}9 kC?/ %tth%ry%ﬁﬂ? CZ} s%]}gsti tuted
C2- C12 heterocycl oal kenyl, opt| onal |y substl tuted C6-C18 aryl, opti onal |y
23??2%;” ;d Cl g?\t hﬁt e{l\%ahl}/rsf Bpt n%n on S, pSt(iééét)eRca% hacr%geba a(%)%

successfully treated medically. Br J Ophthalmol 69, 778-782.



20 substituted Cl1-Cl2 al kyl di oxy optionally substituted C2-Cl2 al kenyl oxy,
optionally substituted C2-Cl12 al kenyl di oxy, optionally substituted C2-Cl2
al kynyl oxwo 20pta3eaval | y substituted C2-Cl2 al kynyl di oxy, PoptAt2neldoy178
substituted C3-Cl2 cycl oal kyl oxy, optionally substituted C3-Cl12

cycl oal kenyl oxy, optionally substituted Cl-Cl0 heteroal kyl oxy, optionally
substitufed Cl-Cl2 heterocycl oal kyl oxy, optionally substituted C-Cu 25

het er ocycl oal kenyl oxy, optionally substituted C6-Cl8 aryl oxy, optionally
substi t ut ecLAMSC18 het eroaryl oxy, optionally substituted Cl-Cl12 al kyl am no,
SR7, SO3H, SO2NR7R8, S02117, SONR7R8, SOW COR7, COOH, COOR7, CONR7118,
NR7COR8, NR7COOR8, NR7S02118, NR7CONR8R9, NR7R8, OCOR7 and acyl; or WO
2011/ 032203PCT{ AU20 18/ piBpdse disinfectin 8bRition RbnibtRing2a 6@ebied oPranfRd> and
R6 together are fused to forma 5 or 6 nmenbered cycl oal kyl ,

het er ody cl ¥&EREAble saityfungionsbyarfanhrdarivativeoranaleeshergef whetginthgrompaesndy
substitutqgﬁﬁﬁFﬁﬂﬁgﬁghtTion of claim1l wherein the conpound has the fornul a

(rr): 5 ABH HHH (11) 3. The solution of claim2 wherein A
and B are each optionally substituted C6 aryl. 4. The sol ution of
claim2 or 3 wherein L is opNjional Ly substiButed <Cu 10al kyl, preferably
C3-C9 al kyl . 5. ThegtSol UN OF\HL one cla}ﬁs 1 to 4 wherein a

derivative of the compound is an t aut omer. 6. The
solution of claim5 wherein saiq isoner and/or)tautoners is selected from
the group conprising organic aef gineral4acwd§~%nd their salts. 157. The
sol ution of claim®6 whereinfRhe orgBhic acRd is sitfonic acid or carboxylic
acid. 8.The solution of any one of claims 1 to 7 wherein the conpound has
the formula (111): HNNH ~ H2NNH2 20(11()) wherein nis 1, 2, 3, 4, 5, 6, 7,

R T L S
10 N, O, optionally substituted Cs;-C;; cycloalkyl, optionally substituted Cg-Cig aryl,
optionally substituted C;-Cis heteroalkyl and optionally substituted C;-Ci3 heteroaryl;
and
L, R, R% R®, R* R® and R® are each independently selected from the group
consisting of H, OH, NO,, CN, NH,, halogen, optionally substituted C;-C;, alkyl,
15 optionally substituted C,-C;, alkenyl, optionally substituted C,-C,; alkynyl, optionally
substituted Cs3-C;, cycloalkyl, optionally substituted C3-C;, cycloalkenyl, optionally
substituted C;-Cyo heteroalkyl, optionally substituted C,-Cy, heterocycloalkyl, optionally
substituted C,-C;; heterocycloalkenyl, optionally substituted Cg¢-Cyg aryl, optionally
substituted C;-C;3 heteroaryl, optionally substituted C;-C;> alkyloxy, optionally
20  substituted C;-Ci> alkyldioxy optionally substituted C,-Ci; alkenyloxy, optionally
substituted C,-C;, alkenyldioxy, dptionally substituted C,-C;; alkynyloky, optionally
substituted C,-C;; alkynyldioxy, optionally substituted C3-Cy;, cycloalkyloxy, optionally
substituted C3-Cy;; cycloalkenyloxy, optionally substituted C;-Cyo heteroalkyloxy,
optionally substituted C;-C;; heterocycloalkyloxy, optionally substituted C;-Cy;
25  heterocycloalkenyloxy, optionally substituted Ce-C;5 aryloxy, optionally substituted C,-
C,s heteroaryloxy, optionally substituted C;-Cy; alkylamino, SR7, SO;H, SOzNR7R8,
SO.R’, SONR’R®, SOR’, COR’, COOH, COOR’, CONR’R®, NR’COR®, NR’COOR®, NR’SO,R?,
NR’CONR®R?, NR'R?, OCOR’ and acyl; or



9. The solution of claim8 wherein Z1 and Z2 are selected fromthe group
consi sting of I|sethionate, Methanesul fonate or both. 2510. The sol ution of
cl aim 8 owochavaze®3wherein Z1 and Z2 are the sane. 11. Phe/Agbuwdoorisof any
one of clains 8 to 10 wherein nis 3, 445, 6, 7, 8 or 9. 12. The solution
of any oge ofCTcIaims 8 to 11 wherein nis 6. WO

2011/ 032203PCT/ AUR010Q4 001178 4 5 6 ol ut | Qne o
clains 8 to 12% @ﬂgre?n %%%aﬁagegEera?reRegn R -Eggeﬁ ondte ﬁ)’se‘ﬂo for %lﬂrge?ﬁ%

sol ution Oﬁeﬁmyérmey@éalb,ll ,2aheterdeytioalky, \dnﬁral hetelﬂ@ar?bﬁngwadhlcﬁf which are
anti-m crobi al ﬁg@é . The solution of any one of clains 1 to 14 wherein
t he corrpou‘?R)t'QS\a e Bf‘ﬁﬁ e salt, functional variant, derivative or anal og
thereof is actpve agﬁmﬁﬂutﬁmcmrﬁl1twwﬁemeesﬁqﬁbnﬁ&ﬁ£deﬁ@fsmnsu?a yeasts
and protozoa. 16. The solution of any one of clains 5 wherein
t he maxd mnum concentrati on of said conpound in said solution is not toxic to
ATCC L929 nurine 10fi brobl asiN acco ANg t 8BS0 10 -5 standard procedure
for nedi cal device cytotexi ci t Ssess H The sol ution of
claim 16 wherein the concentratipn of the corrp und |s in a range between

about 0.0001% (1 ppm) and about .1% (1000 ppny, 18. The sol ution of
claim 16 wherein the concentraﬂo?r\of the compoind .is 15in a range between
about 0.0005% (5 ppm and ablut 0. 05‘5%(50(5'I ppm . H 19. The sol ution

of claim 16 wherein the concentration O@I the conpound is in a range between
about wherein the concentration of the érrpound is in a range between about

0.001% (10 ppm} and ﬂ@&ﬂlutﬁbrpgﬁ:%l&zﬁﬂlh@m A and B are edbh ogtiéhafiplubdtRiteaf

claim 16 wherein the concentration of the conpound is 20in a range between
about 0. 00&&ry50 ppn) and about 0.02% (200 ppn. 21. The sol ution of

c m 56 vher 4 ereUggnitof Ly o of S4TGBy (42

conpri s ngalkyl, ;brve&shblsoﬁe@ulkf:lact ant and/or at | east one buffer. 2523. The
solution of cl gi m 22“\]/\(/3?1%'8{'9" to %n?uorn]:eao calmsllst ﬁtvlv?(\)er}le% a %gh\(/)rhve c())frthe
compound is any isomer and/or tautomer.
6. The solution of claim 5 wherein said isomer and/or tautomers is
selected from the group comprising organic acids, mineral acids and their salts.
15 7. The solution of claim 6 wherein the organic acid is sulfonic acid or

carboxylic acid.

8. The solution of any one of claims 1 to 7 wherein the compound has the
formula (lll):
HN NH
Z' —— O—(CHp),—O Z2
H,N NH,
20 {11))

whereinnis 1, 2, 3,4,5,6,7,8,9, 10, 11 or 12, Z! and Z? are the same or
different and are selected from an organic acid, its salt or a combination thereof.
9. The solution of claim 8 wherein Z' and Z* are selected from the group
consisting of Isethionate, Methanesulfonate or both.
25 10. The solution of claim 8 or claim 9 wherein Z* and Z* are the same.
11. The solution of any one of claims 8 to 10 whereinnis 3,4, 5,6, 7, 8 or 9.

12. The solution of any one of claims 8 to 11 wherein nis 6.



non-ionic. 24.The solution of any one of clains 1 to 23 conprising an
ef fective anount of the conpound to inhibit the gromh of or to kill one or
nore m crworgami3gws. 3025. The sol ution of claim 24 furt ReT/AARNWYG0SI7RG an
effective anount of a second conpound t45 i nhibit the growmh of or to kill
one or nore mcroorgani sns in conbination with the conpound of clai m 24.
VV\;? 2011/ 032203??” Au%tgel'golugt}nlz)gaﬁl? one of cta?rﬁs 8@?‘31236%&'&%0?1 Qrtnd ?i Q}ene%cﬁ
erein the setond cornpoun CE&d G Om t fe group consisting o
bi guani desisethjoriasé.am dopr opyl di met hyl ami ne, and pol yquat ernary ammoni um
conpounds. 27. _The sol utton of ¢ ali m 26 V\/nﬁr e‘l n th'e second‘é ound
i s a bi guani deMsel eERSPIHHIYNPE #Y RDOLCIRIBISSH t] FhyNsFeia g sorgpoulidiiali ne,
al exi di ne hheemidtabRl ageatt of chlorhexidine, hexamethyl ene bi guani des and
pol ymeric biguani des, preferably PHVB 28. The solution of claim 26
wher ei rﬁthe setdnd cHmpeelution §fa?"]b<ﬂ"§*cﬁfa‘t'@ma1r9°éﬁﬂﬂ?ﬁ'ﬂ'ﬁ1@6rﬁ9mﬂﬂﬂ'" or
pref er abl y, ROLXGHAD e I 28
wherein the so uti o?tt |fusnd18r|m§§t;:a 8%?}0(1%?}3?1%%?[]flﬁélg%{}%)éﬁ?@qvvﬁéetweéia%big@Ht %rnarrp
tonicity obosutme:amiGnanemegayvevbacttena,a/epﬁysnd;bmgbmt |y accept abl e range.
30. The sol uti of any o Ialmlt 29f h | N9 any one or
mor e enhancer si6 174 s85eR" o b Bok off i b0 ThaFERY P RAnAEr 1
a surfact amncaﬁﬂbﬁdin bﬁ@hﬁl@tﬁMndgﬁrﬁald solutlon &ZnotThﬂuSﬁi ATCOM929 ndriem 31
wherein th at|n ent is EDTA. esolutlon of claim 32
furthet® coﬁ%’ 5%5“8 T’° 'ﬁgr@gaﬁérﬂ%‘d@é‘t %’@F%@Prﬁ onneficalgleyisp CHMNGYi ng
buf fering, ;Qagdidnt, cleaning, wetting, and confort enhancing agents.
2034. The solution of claim 33 wherein one or nore confort enhanci ng and/ or
wetting agent sl.s seleesaldtign @frﬁltlh‘el@wbatﬁlftﬁlﬁp?q@?'ﬁgaw ofithesempernd it i ves

such as hyg{]‘.p@z,gg BQ%(% e’ﬂ‘%tbﬁﬁ ﬁ&')if)“k Bin) it Aty Bﬁt’/héiboﬁwn:)” ose, methyl

cel | ul ose Xye ose ext an, gelatin i quid such
as glycerin, pbd8yet hyhem}umryobctlampm wbteteyrll ﬁnectgtlcym:tmt;orpmﬂ tyls(notmbend is

propyl ene I col ol ovi dpne Ly, yrrolidone) and
copol yﬁ%r sﬁ's%rcaﬂgsggﬁf%ﬂ bﬁ%@%@?kﬁ g,tﬁm,%ndo%ougﬁ(ﬂ@gﬁ ‘%‘EX%PW on of claim
33 conprising oge or TROESuRdN bh@auaum ahkAli sheddtthcomeatiin 6fthe copbbied @onf or t
enhanci ng and/ or wetting agents 36. The so]J ution of any one of
claing 1 t# g5aqg§nqﬁtyv§prhgbout wherein the concentration of the compound is in a range
between about 0.001% (10 ppm) and about 0.025% (250 ppm).
20. The solution of claim 16 wherein the concentration of the compound is

20 in arange between about 0.005% (50 ppm) and about 0.02% (200 ppm).

21. The solution of claim 16 wherein the concentration of the compound is
about 0.01% (100 ppm).
22. The solution of any one of claims 1 to 21 further comprising at least

one surfactant and/or at least one buffer.

25 23. The solution of claim 22 wherein the surfactant is cationic, anionic or
non-ionic.
24. The solution of any one of claims 1 to 23 comprising an effective

amount of the compound to inhibit the growth of or to kill one or more
microorganisms.

30 25. The solution of claim 24 further comprising an effective amount of a
second compound to inhibit the growth of or to kill one or more microorganisms in

combination with the compound of claim 24.



(i) hexam dine diisethionate in a concentration of between about 50 and
about 30200ppm as the prinmary antiseptic at an effective and safe
concent r avpan11/032308 a neutral or non-ionic surfactant preTaabloposeBect ed
from pol oxam ne or Pol oxamer, and one o4 nore of the follow ng: WO

2011/ 032203PCT/ AU2010/ 001178 47 (a) a pH buffer preferably selected from

bori id, i b - i | b . Cltrat TRL S hat
but f ot o and or 23y ey Rhef ks herahE e R Tond e LPPRacert f
aci d ( EDTA)heangroup s cendisting( rafndiiguganidedm mipeistamddptopyil 0 darhethiylathidd)p vind)

and/or 5 éci{ t Qni Cci tg/ agents preferably selected from sodi um chl ori de and
pot assi um RAYSYALERARG ’HH?’U%’L’“B MBI MBai n the osmolality of the solution

within the range of ahowuia? of BlaiP 28 whaséinThE Bédhd dmpUIRdSOh Widanidel any

one of clains 1 to 35 conprising:. (i) hexam dine diisethionate; 10(ii)
Pol yhexaneteigqted fram ghearawe; cqnsisiing ofysalts af algxidinen alesigine frae ase, satt of

sel ected f apl X il ol Lfer om
boric aci d?m?g ?H%bg%}a%& ee?ﬁ‘ggrgél ﬁﬁ]eﬁg%r%@r{ig‘)er?&éﬁ%%‘iéﬁgrgﬁ%%g%%phat e
buffers; (iv)2KH2POhensbluticor dfia2ield426 1avheeiret tel aaexidarompbend aicat i ¢
acid and its salts; (vi) one or nore, tonici tS selected from sodi um
chloride aR V%‘@E&%‘&Dﬁ?ﬂ‘%’ﬁf‘%‘m ﬁ%m%%“.'",g’ Pfa‘ﬁ rab&?ﬁg%ﬁsi ng a conpound or any
accept abl e sal 29. f unThé Qolation adfi aiyt oné&fi dldimsVE tor 28 epdn tther oftiowhisch has

the formula (1) of cl ai m 1. 2039. The |l ens case of claim 38, wherein the
conpoulll | EOtRNiss QRtNSaRY JsefrBic WiRersin RtbAndctonidiysot dhe solution isgyithima | ens

case of cl gy iy aL@oBbidraNser ei n t he conpound is enbedded in the
cont act Ieﬁgmcoz%e. Y P 41. a\'I?'%e | ens case of claim40 wherein the contact

| ens case conp?@-ses Pupsaldtiorcobany enmofcdaipolitel 29 dutherscommsisingaaylameorcase

or is pres j.nsert. 42. A lens case conprising a
mul ti -purp@smée%fimsa?‘g?ﬂébti ng solution of any one of clains 1 to 37. 43.

A kit conprisi3l: a The soluppon pdskainid® wherein thg adianteroin aofurfaetano radidr
claims_1 tﬁ-.eft and 30i nstructions for using the nulti-purpose disinfecting
sol uti bh i 'S8R, st orage case for nultiple-use contact |enses.

44. A nethod o32.di si The&dlititth SFcldinBINNerai the dhélhting Szent R EDTAL act | ens
conprising contacting the lens with a_nulti-purpose disinfecting solution

as clained in %y onEhefsoputigngf flaig 32 further comprising one or more agents
selected from the group comprising buffering, osmotic, cleaning, wetting, and comfort

enhancing agents.

20 34. The solution of claim 33 wherein one or more comfort enhancing
and/or wetting agents is selected from the group comprising cellulose derivatives such
as hydroxypropyl methyl cellulose, carboxymethyl cellulose, methyl cellulose,
hydroxyethyl cellulose, dextran, gelatin, polyols, liquid such as glycerin, polyethylene
glycol, polyethylene glycol, polysorbate , propylene glycol, polyvinyl alcohol, povidone

25  (polyvinyl pyrrolidone) and copolymers such as EO/PO block copolymers.

35. The solution of claim 33 comprising one or more of the surfactants and
one or more of the comfort enhancing and/or wetting agents.

36. The solution of any one of claims 1 to 35 comprising:

(i) hexamidine diisethionate in a concentration of between about 50 and about

30 200ppm as the primary antiseptic at an effective and safe

concentration,
(i) a neutral or non-ionic surfactant preferably selected from poloxamine or

Poloxamer, and one or more of the following:



48 45. A nethod of disinfecting or preserving a nultiple-use contact
| ens conprising contacting the lens with a conpound or any acceptable salt,
functi onawvowvart/@ezo3 derivative or anal og thereof which ra3/Atzetcioormel a (1)
of claim 1. 46. The net hod of cla4m 44 or claim45, wherein the
conpound of fornmula 5(1) is hexam dine diisethionate. 47. Use of a

mul ti-purpose di sjpf ' ' | & i ai to 37
Tor 5 2 oot "B L b ) Rt b o s orsl? b
Use of a conpound or anybisarbepateptiraallRIS ahd pbibsphatd buffers and/jorderi vati ve or

anal og thereof whjch has.the fornula (I1)..0f claim21 for djsinf l\ng or
preserving a 10mu bﬁiapfFSI-%HE%a %ﬁt%[Skér?é')ﬁ§thle".ed'a”}i§?teU§§°eﬁ'F aé'dégm or
any acceptable salt, funidiamagdanyingifdi abslRn 0184 io/sbodt 0A9ANAY, ddugseof in a
mul ti - purpose disinfecting solution, wherein the conpound has the formula

(1) of Tlaimi1 antf) IPHF Feenkepreirpbly salertediispmspdivatichisridgrand patasgitmmum
saf e concentration in thg,§a A i : | ai s
47 to 49, wherein the conp(?)ﬁdnégtots){‘%%g(t)kjﬁu agﬁ%lﬁshlggﬁﬂgégtﬁéitﬁ@éyﬁﬁ@e\?tlhi((r;]nate.
51. A conmpound or any acckstrangeofsblout 22Qtecabiooh320 virsimekg., deri vative or

anal og t her eof gyhen ‘r'ﬁ?golﬁt'?or{a‘o%toiné%wcl% s?lf” g(r:lfrg@;lsi"g\ ) solution or in a
| ens case, whefrein the conpoun as fornula (1§ o1 B4 1. 20
(i) hexamidine diisethionate;
10 (ii) Polyhexamethylene biguanide;
(i) a neutral or non-ionic surfactant selected from poloxamine or Poloxamer;
(iii) a pH buffer selected from boric acid, sodium borate, sodium bicarbonate,
citrate, TRIS and phosphate buffers;
(iv) KHzPO4 and / or Na,HPOy;
15 (v) ethylenediaminetetraacetic acid and its salts;
(vi) one or more tonicity agents selected from sodium chloride and potassium
chloride
38. A lens case comprising a compound or any acceptable salt, functional
variant, derivative or analog thereof which has the formula (1) of claim 1.
20 39. The lens case of claim 38, wherein the compound is present in and/or
on the contact lens case.
40. The lens case of claim 38 or claim 39 wherein the compound is
embedded in the contact lens case.
41. The lens case of claim 40 wherein the contact lens case comprises
25  plastic and the compound leaches from the lens case or is present in an insert.
42. A lens case comprising a multi-purpose disinfecting solution of any one
of claims 1 to 37.
43. Akt comprising:
a multi-purpose disinfecting solution of any one of claims 1 to 37; and
30 instructions for using the multi-purpose disinfecting solution in a lens or
storage case for multiple-use contact lenses.
44, A method of disinfecting or preserving a multiple-use contact lens
comprising contacting the lens with a multi-purpose disinfecting solution as claimed in

any one of claims 1 to 37.
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j 45, A method of disinfecting or preserving a multiple-use contact lens
comprising contacting the lens with a compound or any acceptable salt, functional
variant, derivative or analog thereof which has the formula (1) of claim 1.

46. The method of claim 44 or claim 45, wherein the compound of formula
{1) is hexamidine diisethionate.

47. Use of a multi-purpose disinfecting solution as claimed in any one of
claims 1 to 37 for disinfecting or preserving a multiple-use contact lens.

48. Use of a compound or any acceptable salt, functional variant, derivative
or analog thereof which has the formula (I) of claim 1 for disinfecting or preserving a
multiple-use contact lens.

49, Use of a compound or any acceptable salt, functional variant, derivative
or analog thereof in a multi-purpose disinfecting solution, wherein the compound has
the formula (I) of claim 1 and wherein the compound is formulated to be at a
maximum safe concentration in the said solution.

50. The use of any one of claims 47 to 49, wherein the compound of
formula () is hexamidine diisethionate.

51. A compound or any acceptable salt, functional variant, derivative or
analog thereof when used in a multi-purpose disinfecting solution or in a lens case,

wherein the compound has formula (1) of claim 1.



