14 Septenber 2006 -1 Use of Topical Conpositions for the Control of

M crobial Di seases of the Nail Field of the Invention The present
invention relates to the use of copper silicate for treatih§epteinbey 2006
preventing mcrobial infections and diseases and in particul ar fungal

di seases of the nail such as onychonycesis. The present invention also
relates to copper silicate conpositions adapted for topical

adm ni stration. Background Art M crobial diseases of the nail are a
consi der abl e i topical Compositions fohithe iICorntfol dficrabialDiseases ofi tlle
di sorders caused by bacteria, the nost evalent and clinically
significant nail diseases are caused by gi. Onychonycosis is a fungal
di sease of nails caused by a range of fungi, principally dermatophytes -

Tri chophyton species such as Trichophyton nentagrophytes and Trichophyton
rubrum butﬂﬁ'i@ms_mﬁﬂi;&ﬂ)n megni ni i, Trichophyton schoenleinii 15 and
Tri chophyton tonsurans and Candi da species, such as C. al bicans. Infection

is of the nail unit (the nail matrix, bed or plate) and although not life
t hr eat eni ngThe presgntc iveationcisiateni ndke yse of eirpesnsiicate afo eating el

serious physi : ; ' Lg:tations, . There i resent.ly_a range
of oral pedrsseruliBRIBRELAAR ehiHiidsesTi kyBhfih B b o dndards &
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close nonitoring frompractitioners and can cause serious side effects
such as | i \&llcaipgonpesttions asgptedfaritapicalrdrainisiragiop) ear need for an
effective topical agent for treating onychonycosis, the agents presently
avai l able have limted efficacy. The nost 25 wi dely used topical agent is
Penl ac(r). Beekareund Aet c|inical studies concerning this agent report |ow
ef ficacy. 14 Septenber 2006 -2 ' '

Microbial diseases of the nail are a considerable public health concemn. Whilst
10 there are diseases and disorders caused by bacteria, the most prevalent and

_clinically significant nail diseases are.caused by fungi.

Onychomycosis is a fungal disease of nails caused by a range of fungi, principally
dermatophytes - Trichophyton species such as Trichophytbn mentagrophytes and
Trichophyton rubrum, but also Trichophyton megninii, Trichophyton schoenleinii
15 and Trichophyton tonsurans and Candida species, such as C. albicans. Infection
is of the nail unit (the nail matrix, bed or plate) and although not life threatening it
can cause inconvenience, pain, discomfort and sometimes serious physical and

occupational limitations.

There is presently a range of oral medications available for treating
20 onychomycosis. However, these are generally expensive, suffer from limited
effectiveness, require close monitoring from practitioners and can cause serious

side effects such as liver and heart damage.

‘Whilst there is a clear need for an effective topical agent for treating
onychomycosis, the agents presently available have limited efficacy. The most
25 widely used topical agent is Penlac®. However, the clinical studies concerning

this agent report low efficacy.



The main difficulty faced when devel oping an effective topical agent for _
the nail is that the nail plate is thick, hard and dense, and represents a
formi dable barrier for drugs preventing them from reachitSehtenmbgreiG6on
site in a therapeutically required quantity. Adding to this problemis the
fact that onychomycosis is 5 associated-vitth a thickening of the nail

plate. To overconme this problemprior art topical agents for treating
onychonycosTke g difi6RGPRICBH AhED88ISopigtar BBEARRXopIdBLageRt RN hhl i
the nail plate. However,” these topical agénts contain nultiple agents i.e.
a sof t ener thatithennaihplate isribiok, hatﬂp andidense, argl eapresdnts exioemidable barrier for

produce. Fu roore. ..such a ts have.net, wth limted success. 10.T
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infections of the nail. Summary of the Invention The presernt invention.
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met hod co r@gP% Fﬁghégﬁ%%’gp E'f'%g?@{:ﬁ %ﬁg@%wg‘t@}'%éﬁ%? %‘e nail an

ef fective anount of copper silicate. The present invention also provides a
conposi {40 OpI | 0 -
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treat nent (Iﬁé 0: . untreated, week 6 and week 12) of a dernatophyte
infection dTBeM@st subject's nail, according to one exenpl ary method of
the present invention; 14 Septenber 2006 -3 Figure 2 is a series of photos

showi ng the_tinme course of treatnment (Day O:
Summary of the Invention

The present invention provides a method of freating or preventing microbial
15 infection of a subject's nail, the method comprising the step of topically
administering to said nail an effective amount of copper silicate.

The infections treated or prevenied by the meth9d of the present invention may
manifest themselves into disease_ states that may'élso be treated according to the
present invention. Thus, the present invention also provides a method of treating
20 or preventing a microbial disease of a subjectfs nail, the method comprising the

step of topically administering to the nail an effective amount of copper silicate.

The presént invention also provides a composition adapted for topical

administration comprising an anti-microbial effective amount of copper silicate.

Brief Description of the Figures

25 Figure 1 is a series of photos showing the time course of treatment (Day O:
untreated, week 6 and week 12) of a dermatophyte infection of a first subject's

nail, according to one exemplary method of the present invention;



~untreated, week 6 and week 12) of a dermatophyte infection of a second
subject's nail, according to one exenplary nethod of thﬁ%fresent

invention; Figure 3 is a series of photos showing the ti Sentanaber2006

t r eat ment (Day 0: 5 untreated and week 6) of a dernatophyte infection of a
third subject's nail, according to one -eXenpl ary nmethod of the present

I nvention; Figure 4 is a series of photos showng the tinme course of

treatment (Paurd?2 idint seaéedf Ptbtee choding®fthe tiiRE NRIUPSE Wf etréathRGH | (@ay0D: a

fourth subject's nail, accor ggto one exenpl ary method of the present

i nvention: 4ireatgd, week fand ‘é’@ﬁ'k ) 6f agleshatppivbsintectioneofta aecarslisuhieetts
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der mat ophyte I'nfec , accor |n’g to one
exenpl ary net hod of the present invention; Figure 6 is a series of photos
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subj ect'5s nmtkeatadcmdil\ﬁ@elt @)Oﬂfeaeaéﬂ‘ﬁét@ﬁhyf@idfédtldﬁ dfh& thrd écts hail,
i nvention; and Figure 7 is a series of ot os showi ng the extended time

course of t@“é"é’trﬂ’ﬁﬁtto %WWP'GMW@H!%HO thedwesentigeantion; and week 12 -
post-treatnent) of a dermatophyte infection of the second subject's nail,
accordi ng to one exenplary 20 nethod of the present invention. Detailed
Descri pt i onfigire Heig Aveeiiesonf Thotps sbewing mh%rttme)rcorolrsﬁnoadseaimm F(D@yoﬁ
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anount of canu@edmgltbmetexenﬂﬁamhetm Fihp esesertfinddittiopr esent invention the
term"topically adm nistering” includes, but is not limted to,

application through the nail plate with a device 14 Septenber 2006 -4

adapt ed1¢o lﬁgufearsatseat Sérigwiof A:moi?és% shBAiRPEhé Ginte GdURRS wqrhétﬁl%nﬂgnlaypd) ate
and nai l with a device a to be inserted therebetween or "the

pur poses of URTFRAtRH cweel 12rﬁm1ws@h 12he peeiriieatmanty ot @ dermataphytreindectionr of of
a fifth subject’s nail, according to one exemplary method of the present invention:

Figure 6 is a series of photos showing the time course of treatment (Day 0:
untreated, week 6, week 26 and week 12 - post-treatment) of a dermatophyte

15 infection of a sixth subject's nail, according to one exemplary method of the
present invention; and

- Figure 7 is a series of photos showing the exténded time coufse of treatment

(Day 0: untreated, week 6, week 26 and week 12 - post-treatment) of a
| dermatophyte infection of the second subject’s nail, according to one exemplary
20 method of the present invention.

Detailed Description of the Invention

The present invention provides a method of treating or preventing microbial
infection of a subjects nail, the method comprising the step of topically

-administering to said nail an effective amount of copper silicate.

25 For the purposes of the present invention the term “topically administering”

includes, but is not limited to, application through the nail plate with a device



the elenents of the nail unit (the nail matrix, bed or plate) and al so

i ncludes toe 5 and fingernails and aninmal nail |ike features such as
hooves, trotters and claws. Surprisingly, it has been foultSeptamiere2@pper
silicate adm nistered to a nail according to the present invention
delivers either an effective anti-mcrobidt dose to the infected area or a
dose sufficient to prevent infection with a mcrobial nail - pathogen. In

thi s regar daddgted ap perfordte thehaili slaevaiedppiittion sutwadhitne sbN plate aref ndiP
the copper silicate tq the nail, therapeuti cal IKNeffectlve anounts of the

copper are beghwithiadevdee pdapieddpihe ipseitpd therebatwerte preci se node of this
ef fect has not been established conclusively, but the Applicant is aware
that the copper silicate ?ersists at the site of application and/or the
site of infgfé't'ﬁh@rpurméﬁfﬂ%af heiptesest invention kg tere auil’ eteds to oaayoranereosf a

nunber of S Lt | | ] tqQ t,he.nail b
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Al ter natvednd fihgerinadd andmnirhal mail ik featured @uch @BilRiceds DiotieranRidutiagst he
nail in a copper silicate solution or contacting the nail wth a neans for

di spensing an effective anount of copper silicate. D spensing neans can be

varied and Somieily! i0Wasebess FoGad rthal Shetdpptt ilicate dompegialiad 2thay th
copper silicate such as patches, bandages, cotton wool and gauze.
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treat nicrqhathbges.ubhtas regivd f thegsdplichnf Iegd digBoverednbiatupdrphd@itstfatich of
particul arl preferably, the subject is human. Thus

% any mamal . However, g ]

the pred@nttnerfpbRer shicalesty Hegnaibthcrapeutically effactive ampipis of the capleer ae
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treating fungal infections.

Topical administration may be achieved in ahy one of a number of ways.

15 Preferably, the compound is applied to the nail by painting, wiping, dabbing or

spraying the nail with the compound. Altematively, topical administration may be

achieved by submerging the nail in a copper silicate solution or contacting the nail

with a means for dispensing an effective amounft{of copper silicate. Dispensing

means can be varied and include slow release carriers and materials impregnated

20 with copper silicate such as patches, bandages, cotton wool and gauze.

 Preferably, the dispensing means is adapted to be removably fixed to the nail to

deliver the copper silicate over a predetermined time and/or at a predetermined
dose.

The methods of the present invention may be used to freat microbial, such as

25 * fungal, infection in any animal and more particularly any mammal. However,

preferably, the subject is human. Thus the present invention also provides for the

~ use of copper silicate for preparing a medicament 'for treating rhicrobia] infections
such as fungal infections including onychomycosis.



5 The amount of copper silicate applied in the nethod of the present
invention will be sufficient to effectively treat or prevent the infection
and thus will necessarily vary depending at |east on thel4eeptanberiP ype
of the infection, the strength of the conposition and the manner in which
i ndi vi dual patients respond to the treathent. However, preferably a
conposition containing 1-100 pg of copper is 10 applied to each infected
nail, more prieicermhby fér AQIPas bei idfectadvithna tande 29 nvgraties SQIPAE bsSteria
applied to each infected nail and even nore preferably, a conposition

cont ai ni ng #dupgig(ipeludighaeasly. agpusedne onisebial mfestien may | be Ibacterial.
particul ar f | ' | ton. C | .00 S ut
10 pg-of coipaeUBe thk MpHRACHE Rl ofe T TercRlsr BEABLEA Shrel Rty
frequency wiunbalinfedtionand t he duration for which, the copper silicate is
applied will be sufficient to effectively treat or prevent the infection

and thus will also vary depending at |east on the severity and type of
infectiof, The asiduenaflicopber bilieateoamsiidtindhe angtholicofmBNREsémt Wbestibn will
i ndi vidual patients respond to the treatnent. Preferably, the copper

silicate isPagHificentde eftactivelyireat anprenent theninfection andritusawilbipegessasty
I 1, 3, d%nne i '
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prevent i nfibet compoSition, andiethpr eeentr iinvwehichoimdalidual ppatidrie segpomd toditef
treating or ' I nfection of a subject's nail, the nethod

reventi m crobj al ;
conpri si ng tfgﬁi”hecrﬁ-p Iggwe\gej, Pé‘?f@é&itﬂﬂl%/C?’BBP@HPP ORENINGST-d PP P o coRpPer i#ai |
an effegfi va,di t i i i | i : 1 Of
he pr osant TyeaDiedth ARSI naf hbfFpRierdbl) 4 EofiRbefioR t3EahiG 2"Bp pefbr’,
regard, fumepgperns applietéo waichinfeetedbrail nadtednatiooz grefgratily, 4 lenpositient

i tion include jpfecti f r om.der mat ophytes,. such, as.30 Tri choph
speci es 1 ncIUR AT DA EBHY APARbIIT ZBPURRIE Eac RTHCURH MGy aln 2R Sarauar
Sept enber 2604 of heMRMRUPA RS0t h cHMRITIHG it 33 )abolt imwwtbgggé%f um

Tri chophyt on rr_egnl nii, Trichophyton schoenlernii, Trichophyton ur ans,
yeasts, sucdPrieddamgichanfected nail.

15 Similarly, the frequency with which, and the duration for which, the copper silicate
is applied will be sufficient to effectively treat or prevent the infection and thus will
also vary depending at least on the severity and type of infection, the strength of
the composition and the manner in which individual patients respond to the
treatment. Preferably, the copper silicate is applied at least once, twice or three

.20 times a day for at least 1, 3, 6, 12, 26, 30, 40, 45, 48 or 52 weeks. Alternatively, it
may be applied once every 2 — 14 days for as Iong as néc;essary to treat or
prevent infection. ' '

Thus, the present invention also provides a method of treating or preventing
microbial infection of a subject’'s nail, the method comprising the step of
25 repeatediy topically administering to said nail an effective amount of copper

silicate.

As indicated above the method of the present invention may be"appli'ed to treat
fungal infections. In this regard, fungal infections which may be treated according
to the present invention include infections from dermatophytes, such as

30 Trichophyton species including Trichophyton mentagrophytes (including variefies



speci es, nost notably Candida al bi cans, Candida glabrata, Candida ciferrii;
M crosporum speci es including Mcrosporumcanis and M cr 4E‘Eorum gypseum 5
Mal assezi a species including Malassezia furfur and Mal asstPaptomprid®E s;
Epi der nophyt on speci es such as Epi dernophyton fl occosum. Scopul arosi s

speci es; Acrenoni um speci es and Aspergil-lBis species. Thus, the present

I nvention also provides a nethod of treating or preventing infection of a

subject’s nmehragrbbhﬁag aht :nz@mg@éfes}iewrm%pﬁmheabrmd'noaﬁ)ph;xfbn%bghmwhyt on
speci es includin ri chophyton nent a%r opHyt es (including varieties
ment agr ophyT@@%%d’meﬁ@TQﬁfkﬁfﬁfal Highopfyt Qﬁﬁb}ﬂaﬂﬁ, yeastarguchrasGapdigaon

T t h
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15 Mal assezi a species includi Mal assezia furfur and

M crosporum@g pse |
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nail an ef fa:[adleeemwomm speqﬂeeandstlépetrgfﬂ&s sgéciesingal nail infections

that nay be treated using the nethods of the present invention are usually
characterized by tarnished white, yellowed, or blackened nails. The nails

may pul | aveyud,r e Fhfsent vertion BRE plovitibst Aemwtistas ofMtréuthRy or §HEESHtING
I nfections are usually exacerbated b% hot, danp conditions, such as |n5|de
d

f oot wear orinfactigRypf chrisbiectshaat WERd_N@ o é‘é@realoé dermatapYIas, eSubs &8 t o
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di seases Thmeplagsephytes eadtintendigitale shr Ticidesytornribroe, Jrichbpmitongnegninii,
the nmet hod canpri sing

Phestep. of THQPEHTa, SCHEOURIN CieLOPRaro temirRas: Yansier Fulh g6 GROUNE of
copper siligplcfes, 1thosEMRADG" C&POfIa afbicans, Candida glabrata, Candida ciferrir
‘Microsporum species including Microsporum canis and Microsporum gypseum,
15 Malassezia species including Malassezia furfur and Malassezia sympodialis;
Epidermophyton species such as Epidermbphyton floccosum; Scopularosis
species; Acremonium species and Aspergillus species, the method comprising
the step of topically administering to said nail an effective amount of copper
silicate.

20 Fungal nail infections that may be treated using the methods of the present
invention are usually characterized by tarnished white, yellowed, or biackened
nails. The nails may pull away from the pink nail bed along the sides or outer
edges, and infections are usualiy exacerbated by hot, damp conditions, such as
inside footwear or in environments where hands or feet are continually exposed to

25 moisture. The fungal infections' can spread from toe to toe, foot to foot, and foot

fo hand.

Methods of treating or preventing microbial diseases

" The present invention also provides a method 'of treating or preventing a microbial
disease of a subject's nail, the method comprising the step of topically

30 administering to the nail an effective amount of co'p'per silicate.



Wil st the nethod of the present invention nmay be applied to treat a w de
range of mcrobial diseases of the nail it is particularly useful for
treating fungal diseases of the nail. Thus, the present 1‘%3@&&“&9@2%
provi des a nmethod of treating or preventing a fungal disease of a
subject's nail, the nethod conprising the&/ step of 5 topically
admnistering to the nail an effective anount of copper silicate. Specific

fungal di seassist tHeainetitat betHd priseft wehien Teay edsafiiicting tFéaﬂSeﬁMde range
i nvention include onychonycosis such as distal subungual onychonycosis,

superficial® vﬁlqr@blahqfléﬁ%@&@fsthﬁ ngikibis patticwiarly e'sgiubimdt%atm@rfyog rq»eegses;
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net hod of tpreaenthey arfungaletisedsendf @ stibjegts ndllsmaaﬁeﬂmocfdihmslh?tlﬁégtdw éisent
|nvent|og with other therapies. Thus, the present invention so provides

a met hod® of tOPIG8 Y?ﬁﬂ""@)‘?tenﬂgéﬂ?é'ﬂ? nald ax ofiestine amawy of cepper siligatect ' s nai |,

t he net hod conprising the step(s) 15 of topically adm nistering to said
nail an effective anmount of copper silicate and (ii) admnistering to said
subj ect an 2P$dts ifysgalngisaases % at canshe dﬁ%at@d hléy thetmethodgapf theamesernthe

ot her anti 0
nore oral Ilby%nnﬁg %lrrgxg %dr?g%&%ge S se Cﬁu@ﬁhgﬁ%lm%kghcgfngg%sé
consi sti ng safperfidal whmamoh@nyk@sugcmamlawhmé sabongudll chychbmyeosigotdtal
econazol e, CIC|O |rox onazol e, clotrjmzole, terbinafine, naftifine,
phar maceut |§:%9°In Sglﬂp IG5 o QRYChPAWICESS: anandt etatdl s sustoPhifer gyimary
Lam si | ¢\ é@g and Di flucanTM The present invention also provides
for the use of H]g}éer Silicate for preparing a nedicanment for treating or
preventing a di sease caused by a fungal infection. 25 Topical Fornulations
The present,i t 0P | t r i

admi b ot r at Tof0 S SRRLBREC A B HAERRPRT b Ie el of #afif o
copper si |prea¢mtingl 4 Sapgalrrhﬁsea%@O&ccer&lng to the present invention with other

therapies. Thus, the present invention also provides a method of 'treating or
'p'reventing a fungal disease of a subject’s nail, the method comprising the step(s)
15 of topically administering to said nail an effective amount of copper silicate and (ii)
administering to said subject an effective amount of at ieast one other anti-fungal

agent.

The other anti-fungal agent may be varied and lncludes for example, one or more
orally administrable anti-fungal agents selected from the group consisting of:

20 miconazole, ketoconazole, itraconazole, fluconazole, econazole, - ciclopirox,
oxiconazole, clotrimazole, terbinafine, naftifine, pharmaceutically acceptable salts
thereof and stereocisomers thereof, Lamisil™, Sporanox™ and Diflucan™.

The present invention also provides for the use of copper silicate for preparing a
medicament for treating or preventing a disease caused by a fungal infection.

25 Topical Formulations

The present invention also provides a co'mposition adapted for topical
administration to a nail comprising an anti-microbial effective amount of ¢opper
silicate. '



The formof the conposition of the present invention may al so be vari ed
provided it retains its anti-mcrobial properties. Preferably

conposition is a solution. However, the conposition may H#$ Bpi?é"l?e?f%Qﬂeld
formprovided it is properly forrmulated. In this regard, the conposition
coul d conprise copper silicate in the 5&ormof a micronized solid such as
chrysocol l a. Wien the copper silicate is provided in the formof a

sol uti on, iTh@lateoitie/carmpogition iof ¢k pmsent ayeation neey disbirdvaiddipioviled
Aci di fi ed solutions are particularly preferred because co? per, silicate is
]
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adapt ed f orfotroplated. dnlthisirega, itioe composiionncdule chomprisef capper silieateoin thee
foll ow ng: fsol ution, | ot |8 , ,$u en5|cg] nhul sion, cream gel, ointnent,

i ni ment ° an@r8Afgemigsapized solid sUCh AshrYs0¢oiar s are oi ntments, creams or
gels. 15 G ntments general l'y are prepared using either (1) an ol eagi nous
base, i.e. ne COI’ISI sti nlg?of fixed oils or hydrocarbons, such as white

pet rol eum o Neniteacopper, siigate is) prawidegsisy H’@nfo"ﬁh% a poltiong fepreiprablit isng

f h t t | e
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hydr ocaqponsreplifbd eecobdiRg WP nﬁ’@chb@é eUBRCritBN Rl Phineandn t 08 | jdténand

an aqueous phase (continuous phase), conprising water and any

wat er - sol ubh. 474998t ances, such as added salts. The two phases 25 are
‘stabilised by use of an errul sifying agent, for exanple, a surface active
agent, such as sodium |l auryl sulfate; hydrophilic colloids, such as acacia
col | oi dal cThke spmpesitigoradapded foa tbpical administi’ﬂiiqmumpgﬂmsindhetfblen pf esgmne

ti d _npy be added to the wat to formti
of " the ol &1 B KIPVRG BN, (GHEI, nesPEnERE, VISR CoRBEn (gl PiTimeD

Sept enber 2@fi@ent and salve. Particularly preferred forms are ointments, creams or gels.

15 Ointments generally are prepared using either (1) an oleaginous base, i.e., one
consisting of fixed oils or hydrocarbons, such as white petroleum or mineral oil, or
(2) an absorbent base, ie., one consisting of an anhydrous substance or
substances that can absorb water, for example anhydrous lanofin. Customarily,
following formation of the base, whether ofeaglnous or absorbent, the active

20 ingredient is added to an amount affording the desired concentration.

Creams are oil/water emulsions. They consist of an oil phase (internal phase),
comprising typically-ﬁxed- oils, hydrocarbons and the like, waxes, petroleum,
mineral oil and the like and an agueous phase (continuous ehase), comprising
water and any water-soluble substances, such as added salts. The two phases
25 are stabilised by use of an emulsifying agent, for example, a surface active agent,
such as sodium lauryl sulfate; hydrophilic colloids, such as acacia colloidal clays, |
veegum and the like. For the purposes of the present invention, the compound
may be added to the water phaSe prior to formation of the emulsion, in an amount

to achieve the desired concentration.



-9 Gels conprise a base selected froman ol eagi nous base, water, or an

enmul si on- suspensi on base. To the base is added a gelling agent that forns
a matrix in the base, increasing its viscosity. Exanpl es'4Pepiembeigient s
are hydroxypropyl cellulose, acrylic acid polynmers and the |ike. For the
pur poses of the present 5 invention the-é¢brpound may be added to the

formul ation at the desired concentration at a point preceding addition of
t he gel | i ngGeecampidee acwageoseleciedsfrah drheolcagisrnt baswy evdteqrorray efilsion-
produced by di sso] vi nqg or i ning the per silicate in an aqueopus or

combi Coppe
non- aqueousSHSRENSION base. gEp dhe Pase fmadded,aigelling agent that fems g maliigin the
subst ance t rechafl | teh Sk 1 LAt t her
active i ngrlg%sltee’ﬁ? gﬁagﬁ{gnztspﬂgéé%?r g(ﬁjceg I%%Mdﬁ f\/\ﬂ%@ﬂé @ﬁﬁén@rﬁ%%(%}épﬂs

sui t abl e. Ttelslosehaquyliesacit potymetrs andathsolike. o\Foldbegpurpbbesl obftherprdsentng
copper silicate. adapted for topical admnistration conprising,the, step of
di ssol vitg 'Bye%%ﬂﬁgnﬁompﬁgngpﬁ'@r bg; Ialdgﬁpett‘? ralﬁ"ﬁn?%fﬂﬂggw qu{ Hom-depiesus
topi cal cargdrlentrifiod A€ aGRIMTEEE@Rg ddltidf d%’rtﬁé%%girng“é(%%?ﬁ.' on may further

conprise an auxiliary agent 'such as any one or . preservatives,
stabilizers, enmulsifiers, wetting agents, fragrances, colouring agents,

odour contr MY r h: ; I e ratlon
of the cOppEIJr]é f\({rloﬁ e E%Hr%pggﬁlﬁ?ﬂeﬁ%@t B’Z’éx’)g‘?}?e é%ebpeg#@nugcggt bﬁ%gﬁf\gég %rﬁ '
t he severi tgombidingyte cdpperfsiicate in ahaquebes comursaqueous sarrier.bén gerdral,o
treat or prevent. However, preferabl t he concentration of t copper i s
appr ox1 mat Y RgPRT: of §oh A AL SHOS AT BPes a6t PPPraniEtib A wit
concent{@t iB difcdte G égmkhéioé@%tr Pecﬁ@ntoiha@nﬁépﬁenm@hmcéd Hrld whithdisL or

2g/L - 3 g/L (as Cu). 25 The present Invention w now be described with

reference tron-ietatioglisauikapleexanpl es. The description of the exanples is in
no way to limt the generality of the precedi ng description. 14 Septenber
2006 -10

Thus, the present invention also provides a method of producing copper silicate

adapted for topical administration comprising the step of dissolving or combining

the copper silicate in an aqueous or non-aqueous topical carrier.

15 The composition of the present invention may further comprise an auxiliary agent
such as any one or more of: preservatives, stabilizers, emulsifiers, wetting agents,
fragrances, colouring agents, odour controllers and thickeners such as natural
gums. | |
The concentration of the copper in the composition may be varied depending at

20 least on the severity and type of infection that the composition is to be used to
treat or prevent. However, preferably, the concentration of the copper is
approximately 100 mg/L — 10 g/L (as Cu). More preférably, the copper
‘concentratio‘n isto a final cohcentration of approximately 1 gL-5g/Lor2g/l-3
g/L (as Cu).

25 The present invention will now be described with reference to the following
examples. The description of the examples is in no way to limit the generality of
the preceding description.



Exanples Exanple 1: In vitro funigicidal activity of a copper silicate
solution Trials were carried out to assess the fung|C|daI activity of
copper silicate against a range of fungi. The results of 14 @p?tmdeﬁﬂé}oé set
out in Tables la and.Ib 5 hereunder. Table la - Mnimum inhibitory (MCQ
and fungicidal (MFC) concentrations of alOcopper silicate solution (ppm Cu)
for Candi da spp., Ml assezia spp. and various dernatophytes. O ganism N
MC MFC* Esamsipies al bi cans 8 128 1024 Candida ciferrii 2 128 128 Candi da
gl abrata 2 256 256 Malassezia fur fur 6 512 >1024 Ml assezi a synpodi alis
7 512 >1024 Epi dernmophyton 10 256 256 fl occosum M crosporum canis 10 128
256 M cr ospgartplegy.NA aitre fiihidididalPa&ivityiof ahsipper ellicafe Ssi6tickp6

ment agr ophytes var i1nterdi 1tales Trichophyton 10 256 256 nent agr ophyt es
var menta ro h tes Tricho h ton rubrum 10 128 256 Tricho h tontonsurans 10
128 256 * NMbgtab werb dasrickDodietel assbls tihé ﬂ!lwﬂ_ymﬁélr’éﬁthity@'ﬂéoﬁﬁécﬁr@dtétdg@ﬂwsﬁM 0
and M ni num Fungi ci dal Concentrati on of copper | cat e w w as
Cu) for varfi@dgs %ﬁmlopﬁyﬁesem&hsmhéhecﬁiwﬂmafphyeb@ut hatTaJdQSew and 1b -

onychonygosljléreuﬁ.ggr_ Candi da spp.

Table 1a - Minimum inhibitory (MIC) and fungicidal (MFC) concentrations of a
copper silicate solution (ppm Cu) for Candida spp., Malassezia spp. and various

dermatophytes.

Organism N MIC* MFC’
Candida albicans 8 128 1024
Candida ciferrii 2 128 128
Candida glabrata 2 256 256
Malassezia furfur 6 512 >1024
Malassezia sympodialis 7 512 >1024
Epidermophyton 10 256 256
floccosum '
Microsporum canis 10 128 256
Microsporum gypseum 10 128 256
Trichophyton 10 256 256
mentagrophytes var
interdigitales
Trichophyton 10 256 256
mentagrophytes var '

.| mentagrophytes ,

Trichophyton rubrum 10 128 256
Trichophyton tonsurans 10 128 256

*Modal values

10 Table 1b: Minimum Inhibitory Concentration (MIC) and Minimum Fungicidal
Concentration (MFC) of copper silicate (% w/w as Cu) for various dermatophytes
and non-dermatophytes that cause onychomycosis, and Candida spp.

Species n MIC MFC’
Trichophyton rubrum 26 0.0175 0.0350
T. mentagrophytes 19 0.0175 0.0350
var interdigitale

T. mentagrophytes 12 0.0175 0.0350
T. tonsurans 10 0.0350 0.0350

Epidermophyton floccosum 11 0.0350 0.0350



Species n MC* MFC* Trichophyton rubrum 26 0.0175 0.0350 T.

ment agr ophytes 19 0.0175 0.0350 wvar interdigitale T. nent ag {ohyt es 12
0.0175 0.0350 T. tonsurans 10 0.0350 0.0350 Epi der nophytoneplasessiiat 1
0. 0350 0.0350 14 Septenber 2006 -11 Mcrosporumcanis 9 0.0350 0.0700 M
gypseutn 9 0.0350 0.1400 Aspergillus ftadus 12 0. 1400 >0. 1400 A

fum gatus 12 0.0350 >0.1400 A niger 14 0.0350 0.1400 A terrus 7 0.0700
>0. 1400 Fusar i Wiceqsportifi c2n@700 0. 0700 9 ScopuloBs@si s spP.07600. 0350

>0. 1400 Scedospgrdypsgesmp. 5 0. 0350 >0. 1400 Cangss@ al bi cgﬁaogo 0. 0350
0.0700 C. tropicalis 10 0.0350 0.0700 C. parasil 05| s 10 0.0350 0.0350 C

| abrate 4 0.03 seudo trophcalis yr) 1 3Rfy 0. 0350 C.
Erusei 1 0. 0175%% %EQQ ‘glﬁ IOVaI ues ExH le 2: 0.£86 [ %ro (;0 d ci dal
activity of a coQ per ‘f’lcate solutlon%blez rrumln?1ﬁory
concentrations ®of copper silicate 'Sol uti dh m Cu) ™~ f a variety of
bacteria 5 Orga “‘ﬁ Range M C9 >0.1400

Fusanum spp. 16 0.0700 0.0700
Scopulariopsis spp. 5 0.0350 >0.1400
Scedosporium spp. 5 0.0350 >0.1400
Candida albicans 10 0.0350 0.0700
C. tropicalis 10 0.0350 0.0700
C. parasifosis 10 0.0350 0.0350
C. glabrate 4 0.0350 0.1400
C. pseudotropicalis (kefyr) 1 0.0350 0.0350
C. krusei 1 0.0175 0.0175

"Modal Values

Example 2: In vitro bactericidal activity of a copper silicate solution

‘Table 2: Minimum inhibitory concentrations (MI'C) of copper silicate solution (ppm

Cu) for a variety of bacteria

5

Organisms pa Range Mic®
Met® - Staphylococcus aureus 13 256 - 512 512
Met® - Staphylococcus aureus 9 256 -512 NA
Propionibacterium acne 1% 4-256 256

10 Staphylococcus saprophyticus 4 1024 NA
Streptococcus preumoniae 27 128 - 512 512
Streptococcus pyogenes 11 256 -1024 512
Streptococcus spp. - 8 128 - 1024 NA
Acinetobacter spp. 13 512-1024 1024

15  Enterobacteriaceae * 113 1024 - >1024 >1024
Enterococcus faecalis 12 64 -256 256
Enterococcus faecium 2 128 - 256 NA
Morganella morganii 7 >1024 NA
Moraxella catarrhalis 3 . <6 NA

20 Pseudomonas aeruginosa 13 1024 ->1024 >1024
Stenotrophomonas maltophilia 12 1024 - > 1024 >1024

Enterobacteriaceae spp. include Citrobacter freundii (n=11), Enterobacter aerogenes (n=13),
Enterobacter cloacae (n=13), Escherichia coli (n=25), Klebsiella oxyfoca (n=10), Klebsiella
25 pneumoniae (n=24), Proteus mirabifis (n=12) and Providencia spp.(n=5)

Example 3: Treatment of onychomycosis with copper.silicate

This study evaluates copper silicate as a topical fungicide as a treatment of
onychomycosis and compares a solution and cream formulation.



Met R - Staphyl ococcus aureus 13 256 - 512 512 Mets - Staphyl ococcus aureus
9 256 - 512 NA Propionibacteriumacne 19 4 - 256 256 10 Staphyl ococcus
saprophyticus 4 1024 NA Streptococcus pneunoni ae 27 128 14 8eptemizer 2006
-Streptococcus pyogenes 11 256- 1024 512 Streptococcus spp. 8 128 - 1024 NA
Aci net obacter spp. 13 512 - 1024 1024 151Ent erobacteri aceae * 113 1024 -
>1024 >1024 Enterococcusfaecalis 12 64 - 256 256 Enterococcusfaecium 2
128 - 256 NdatdviaigiMethdds norganii 7 >1024 NA Mraxella catarrhalis 3 < 6
NA 20 Pseudononasaerugi nosa 13 1024 ->1024 >1024 Stenotrophononas

mal tophilia 12 1024->1024 >1024  Ent er obacteri aceae spp. include

Ci trobact er(%@!ﬂgbidaﬁ golution (gssgn_ggact er aerogenes (n=13), Enterobacter
cl oacae (n= , Escherichra colt (n=25), Klebsiella oxytoca (n=10),
Kl ebsi el l a 25 pneunoni ae (n=24), Proteus mrabilis (n=12) and.Providencia

spp. (n=5) |E?%H?élﬁ33: Treat ment of onychonycosis with copper silicate This
study eval uates copper silicate as a topical fungicide as a treatnent of

onychonycosi s and conpares a solution and cream fornul ati on. 14 Septenber
2006 - 12 Npopdiuresiicdteisbadion (60Y BIMYi1004INa,p! ution (CSSOL1) Ingredients
Sodium silicate solution (30% S102, 10% Na20) 5 Enpi m n LSM 30AUTM -

Hunt smans | nEipimin (G 30AOY sEdhisman ltémetibral IS¢ {Sdim dhanRefersuifhid)e
pent ahydrate Acetic Acid (90% sol uti on)

Copper sulfate pentahydrate

Acetic Acid (90% solution)

Water (deicnised)

Technical Instructions

10 1. The solution is prepared as two separate parts (A and B) as follows:
Part A. Silicate Solution
Product Weight (g)
Water 56.7
Sodium  silicate solution 60.8
(30% SiO9, 10% Naz0)
Empimin LSM 30AU™ 2.5 .
Total - 120g (~100mi)

Method: Add the sodium silicate solution (30% SiOz, 10% Na,0) and empimin
LSM 30AU ™ to the water with stirring. Filter. -

Part B. ~ Copper Solution

Product Weight (g)
Water : : 88.2
Copper sulfate pentahydrate 11.5
Acetic acid (90%) 9.4

Total ' 109.1g (~100mi)



Water (deionised) Technical Instructions 10 1. The solution is prepared as
two separate parts (A and B) as follows: Part A Silicate Sol ution Product
Wi ght (g) Water 56.7 Sodiumsilicate solution 60.8 (3tsesptemban2gtda20)
Enmpi m n LSM 30AUTM 2.5 Total 120g (-100m ) Method: Add the sodiumsilicate
solution (30% Si @2, 10% Na20O) and enpi ntA3-LSM 30AU TMto the water with
stirring. Filter. Part B. Copper Solution Product Wight (g) Water 88.2
Copper sul fmemmntwcthat@olﬂlﬂerSSulmetpmtaﬁydiafé?@%thS Watkot wlth 1819rh® and
(-100n ) 14 September 2006 -13 Method: Add the copper sulfate pentahydrate
to the wat e‘FO nd-'ﬁ liming VAE aAigar selvtipR igobiaingd. n@d@ﬁtﬂe peglicagid withostirtingn i s
obt ai ned. Agflof he acetic acid with stirring. Filter. 2. The final solution
is then produced by dilution of the conbi ned parts 5 Pr oduct Wi ght (9g)

Wat er 880.0 Par_}_ A 24.0 Part B 109.1 Total 1013. g 1000mL
2. he final solution is then produced by dilution of the comblned parts.

-5
Product , Weight (g)
Water 880.0
Part A 24.0
Part B 109.1
Total 1013.1 (~1000mL)

Method: Add Part A to the water with stiring. Continue to stir while adding Part
B. Filter.

The final product should be a light blue, clear solution with an acrid odour.
Product Specifications:
10 pH:3.3-3.7

Copper content: 2.8 +/- 0.28 g/L as Cu

(B) Copper silicate solution concentrate for use in creams (CSC1 ).

Ingredients Required | L

Sodium silicate .solution (30% SiOy, 10% Naz0)
15 Copper sulfate pentahydrate

Acetic Acid (90% solution) |

Water (deionised) |

‘Technical Instructions:

1. The solution is prepared as two separate parts (A and B) as follows:

20 Part A. Silicate Solution



Met hod: Add Part Ato the water with stirring. Continue to stir while
adding Part B. Filter. The final product should be a light blue, clear
solution with an acrid odour. Product Specifications: 104Peptenper 200p
Copper content: 2.8 +/- 0.28 g/L as Cu (B) Copper silicate solution
concentrate for use in creans (CSCl) |Ingdedients Required Sodiumsilicate
solution (30% Si @2, 10% Na20O 15 Copper sul fate pentahydrate Acetic Acid
(90% sol uti produdtat er (dei oni sed) Tygdighedy) | nstructions: 1. The solution
i S preparedygiet Wo separate parts (A amghg ) as follows: 20 Part A
Silicate S te 006 - roduct Weight (g) Wter 59.2
Sodi um si | E‘é%%(%/lgﬁs%]ﬂtlﬁ é@@] 30% Si 'Elo% Na20) Total 120g (-100n)

Met hod: Ad K& Sodi U si-éat e sol uti on (30% Si 2, 10% Na20) to the water
with stirring. Filter: Part B. Copper Sol ution Product Weight (g) Water
88.2 CoppeTotalll f ate pent ahydr ate12095(~16\0ml_)c acid (90% 9.4 Total 109. Ig
(-100m)

Method: Add the sodium silicate solution (30% SiO,, 10% Na2Q) to the water with
stirring. Filter.

Part B. Copper Solution

Product Weight (g)
Water 88.2
Copper sulfate pentahydrate 11.5
Acetic acid (90%) 9.4

Total 109.1g (~100mL)

5 Method: Add the copper sulfate pentahydrate to the water with stirring and
continue stirring until a clear solution is obtained. Add the acetic acid with stirring.

Filter.
2. The final concentrated solution is then produced by dilution of the
combined parts.
10
CSC1 Concentrate Solution
Product ~ Weight (g)
Water 130.0
Part A 24.0
Part B , 109.1
Total 263.1 (~250mL)

Method: Add Part A to the water with stirring. Continue to stir while adding Part
B. Filter.

156 The final product should be a light blue, clear solution with én acri_d odour.

Copper content: 11.2 g/L. as Cu



5 Method: Add the copper sulfate pentahydrate to the water with stirring
and continue stirring until a clear solution is obtained. Add the acetic
acid with stirring. Filter. 2. The final concentrated scl4Pebtemisen2{{p
produced by dilution of the conbined parts. 10 CSClL Concentrate Sol ution
Product Weight (g) Water 130.0 Part A-28-0 Part B 109.1 Total 263.1
(-250m.) Method: Add Part A to the water with stirring. Continue to stir
whi | e addi n@)lﬁiﬁgicﬁlallaréamr. 15 The final product should be a |ight blue,
clear solution wth an acrid odour. Copper content: 11.2 g/L as Cu 14
Sept enber 2006 F&%& . Fungi ci dal cream 1. Formulation Ingredient %
Phase A. Wat'er 42: er silicate conc. 20.00 (CSClL - pH adjusted to
5.0 with triethanol ani ne) Propyl ene glycol 5. 00 Ger mauben 1 ETm (Sutton
Laboratories O. gﬁ'gr?ﬂ'@ﬁtBr ij 78TM (Atlas Powder Conpan¥Wt3.00 Sorbic Acid
0.10
Phase A. Water 42.77

Copper silicate conc. 20.00

(CSC1 - pH adjusted to 5.0

‘with triethanolamine)

Propylene glycol 5.00
Germaben IIE™ (Sutton Laboratories 0.50
Inc)
Brij 78™ (Atlas Powder Company) 3.00
Sorbic Acid 0.10
Red no. 33 Solution (0.02%) 0.20

Phase B. Propyl paraben 0.20A
Tween 60™ (Atlas Powder Company) 2.56
Stearyl alcohol 3.61
Ceteth-20 3.00
Cetyl alcohol 2.56
Cetearyl alcohol : 2.00
Myristyl myristate 2.00
PEG-4 Olivate 5.00
Octyl palmitate - 4.00

- Glyceryl stearate (and)
PEG-100 stearate - _ 3.00
20% Titanium dioxide paste 0.50
_ y
Total _ 100.00
5 2. Method
a. Into the main mixing vessel which should be fitted with a variable speed

“Silverson” mixer and a sweep-blade contra-rotating agitator, weigh the
ingredients of Phase B. Stir until uniform. Adjust temperature to 75°C.

10 b Into a separate vessel weigh the phase A ingredients, mix with a propeller
stirrer until all solids are dissolved. Adjust temperature to 75°C.
C. Add phase A to phase B, using the “Silverson” mixer to form a smooth
even emulsion. S
d. Switch on the sweep-blade agitator and begin cooling the batch.
15 e. Continue cooling and mixing untif the temperature is 35°C.

f. pH should be 5.3 - 5.5. _
Subjects, not already receiving anti-fungal treatment, were assessed for clinical
diagnosis of onychomycosis and photographs and nail clippings were taken.

Those testing positive for onychomycosis were admitted to the trial.



Red no. 33 Solution (0.02% 0.20 Phase B. Propyl paraben 0.20 Tween 60Tm
(Atl as Powder Conpany) 2.56 Stearyl alcohol 3.61 Ceteth-20 3.00 Cet

al cohol 2.56 Cetearyl alcohol 2.00 Mristyl nyristate 21‘b§epmbel'2§a/a/ate
5.00 Cctyl palmtate 4.00 dyceryl stearate (and) PEG 100 stearate 3.00
20% Ti t ani um di oxi de paste 0.50 Total 106-00 5 2. Method a. Into the main
m xi ng vessel which should be fitted with. a variable speed "Silverson"

m xer and aTksweti-fahgdiecorapbsition dtaanm @r avluitinywasvapglied ke thd nFecddendis of
Phase B. Stir untjl_uniform Adjust tenperature to 75C. 10 b'. Into a
separat e vel¥des aaly fprt h%QUﬁ&@fAheﬁ@agaﬁa fhts, mix with a propeller
stirrer until all solids are dissolved. Adjust tenperature to 75C. c. Add -
phase A to r:Qhase , using the "Silverson" mxer to forma snooth even

dt

emul si on. dEStEAAtESh Ocﬁn”t%@aéiv\@é%a binyakedginese omagied dusigion cinishl ndsitsheand

ot shoul o peOgRpHE! v SR 21 NP Bl e CdIRREE Gt e
t reat neng, dmnmtaplsﬁeamltuf@r Subjeuts alere disagesst] by ef clividian ol gD ARdsis

phot ogr aphs and napl cli s were taken. Those testing positive for
onychonycoslﬂ%ng\m%%qllam'qgf)&dﬁe?é the trial. 14 Septenber 2006 -16

o “Not effective® is 210% nail involvement with KOH positive and cuiture

positive;
* "Mycological cure” KOH negative and culture negative;

10 < “Effectively treated” is <10% nail invoivement, with KOH and culture negative;

and

'« “Complete cure” is clinical clearance of the target nail together with negative
KOH and culture.

Results

15 The results presented hereunder are interim results of a 12 month study.
Patients entered the trial and commenced their treatment at different dates. Of
the 18 patients enrolled in the trial, 13 had reached 6 weeks of treatment, and of
these, 10 had reached 12 weeks of treatment, at the time of reporting these
results. Patients were assessed at 0 (commenéement), 6 weeks and 12 weeks.

20 The results of these assessments are tabulated below in Table 3. No differences
were noted in efficacy between the cream and solution at any of the

assessments.



The anti-fungal conposition (creamor solution) was applied to the infected
nail twice daily for the duration of the treatnent. Estinates of the nail
area involved were made during clinical visits and phot ddgrappiemiare2008ken.
Nai | clippings were collected for KOH and 5 dermatophyte culture. Subjects
were assessed by a clinician for onychofny€esis wusing the follow ng

criteria: "Not effectl ve" is > 10%nail involvenent with KOH positive and
culture positive; "Mocological cure"TKpld gegative and culture negative;
10 "Effectively treated" is <_10%nail involvement, with KOH and culture
negati ve; ant—Conptete—cufe’—+s—ehini-cal—etearance—of—the—target nail
t oget her V\lith negaiterla KOH and culture. RosofPatienté The results presented
her eunder pre—nptertmresuts—of—a 12 npht-h—study——Patients—enteqed t he

trial and jcommenced their treatneajoat di f§eveurs dat es. 1DVeckbe 18 patients
enrolled ijn the trial, 13 hafl reached 6] weeks of trleatnment, and off these,
10 had redched 12 weeks of t eat(net8), at the=t3ne of rep()f=t10)1g t hgse

resul ts. Rat+ents—were—assespetd—at—o—(ecprrencerent)—6—weeks—anrd—12 weeks.
20 The resyslafy (KDebeegatisessnmenids are| t abubat ed bel ow i BgTable 3. No

di f f er encesor cokture nega@)i n effi cacy betpween the crgam and solution at any
of the agsesswenrts—3i4—Septenber—2006 —Fable Srtera—9%-of {Patients
Day 0 6 VeWgcolotyy\\Kkbnedativl 8) (n®13) (p=10) 0 Mycollogy (K@d negatilve 0 53
80 or cul t|wre cutg@tnegadive) :

Clinical — New growth 0 61 70
clear

Clinical — 100% clear 0 0 30
Complete cure 0 0 20

(KOH negative, culture
‘negative and 100%
clear)

The effectiveness of the treatment method in the example is exemplified in
Figures 1-4 that contain photographs of patient’s nails treated in the trial.

No adverse reactions were reported

f.
bi

5 Example 4: Treatment of onychomycosis with copper silicate

‘The trial reported in Example 3 was continued and the updated results are set out
hereunder in Tables 4, 5 and 6 which list the clinical, mycological and efficacy

measures, respectively.

Table 4
_ Treatment time (N=18) Post-treatment (N=18)
Day Week - Week Week Week Week
[/ 6 12 . 26 13 26
% Nail infected ’ '
0% (clear) 0 0 3 3 3 3
1-10% 1 2 1 1 1 2
11-50% 5 5 4 8 6 6
>50% _ 12 11 10 6 8 7



Mycol ogy (KOH negative O 0 20 and culture negative) Cdinical - New growh
0 61 70 clear dinical - 100%clear 0 O 30 Conplete cure 0 0 20 (KCH
negative, culture negative and 100% clear) The ef f ect i velfesgpismiere2006
treatment nethod in the exanple is exenplified in Figures 1-4 that contain
phot ogr aphs of patient's nails treated r8the trial. No adverse reactions
were reported 5 Exanple 4: Treatnent of onychonycosis with copper silicate
The trial rgported. in Exanple 3 was continued and thel updated results are
set out  heleddugwth | T8 C % £%0d 6 which list the ol inical,

nycol ogi cal Clsad ef fi cacy10neasuries, respgctivel yié Tabl e 415r eat nent|sti ne
(N=18) PostNbtesarnent (Ngl8) Dpy Week péek WeekoWeek| Weelg 0 6 12 26 13 26
% Nai | i nf exdtedrid%f (el “‘BatrdeaP patiehtshad addambgddilbiate dndlwak ahvayd hsd20%d%s5ngt 8 6
6 >50% 12 débr"l0 6 8 7 14 Septenber 2006 -18 New growth Cear 10 11 16 16
15 15 Not clear 8 7 2 2 3 3

Table 5
Treatment time (N=18) Post-treatment
(N=18)
Day Week Week Week | Week Week
0 6 12 26 13 26
KOH
Positive 17 14 14 12 14 12
Negative 1 4 4 6 4 -6 -
'Dermatophyte culture
Positive 18 8 7 6 8 g
Negative 0 10 11 12 10 9
Infecting organism
T. rubrum 12 7 6 5 7 8
T. mentagrophytes v. 6 1 1 1 1 1
interdigitale e

Note: Between 39 weeks and 52 weeks (26 weeks post treatrinent) another patient who had been
assessed as culture negative reverted to culfure positive with growth of T. rubrum being
-recorded. All 3 “clinical cure” patients were infected with T. mentagrophytes v. interdigitale.

Table 6
: Treatment time Post-treatment
Outcomes Week 6 Week12 Week 26 | Week 13 Week 26
. _ (N=18) (N=18) (N=18) (N=18) (N=18)

Complete cure 0 2 3 3 3
Effective treatment | 2 3 3 3 4
Mycological cure 4 3 5 3 4
Mycological change o 8 7 7 5
Not effective g* 7@ 6@ 8@ 0@

*includes 2 patients that are KOH negative
Cincludes 1 patient that is KOH negative




Note: One of the "not clear” patients had a damaged nail pl ate and was

al ways assessed as "not clear”. Table 5 Treatnent tinme (N=18

Post}/treat ment (N=18) Day Veek Week Week Veek Week O 6141592@"1@3"2'@06%]4
Positive 17 14 14 12 14 12 Negative 1 4 4 6 4 6 Dernmatophvte culture
Positive 18 8 7 6 8 9 Negative 0 10 11-12-10 9 |Infecting organismT.
rubrum12 7 6 57 8 T. nentagrophytes v. 6 1 1 1 11 interdigitale ,
Not e: Bet weEie 3Sfouticlsesn df Shewrekindomatindcs ipotie exsmbhens Jexanailiied in

patient who_had been assessed as culture ne atlve reverted to culture
positive wEﬁua%Su‘gﬁﬁhaicemtaﬁﬁntﬁg'@& ns¢f peliearzieals ipated indhe Hialal cure”

patients were infected with T. nentagrophytes v. interdigitale. Table 6

Treatment tinme Post-treatnment Qutconmes Wek 6 Week 12 Week 26 Week 13 Week

26 N=18 (NNagdversergpciignshave-besn cepgitaste cure 0 2 3 3 3 Effective

treatment 2 3 3 3 4 Mcological cure 4 3 53 4 Mcological change 6 8 7 7

5 Not effective 8# 7@6@8@9@ "includes 2 patients that are KOH negative
Summary

5 At week 26, 3 patients achieved the primary endpoint of “complete cure” and
maintained their status 26 weeks post-treatment at 52 weeks. By 26 weeks post
treatment 4 (22%) patients were "effectively treated”, an increase by one patient
over 26 and 39 weeks which only included the 3 “complete cure” patients.

“Mycological cure” was achieved in 5 (28%) patients after 26 weeks, but 2 of
10 these had reverted to KOH positive at 39 weeks. At 52 weeks the “mycological

cure” rate was 22%.

“Mycological change®, or the change from culture positive to culture negative, was
~ achieved by another 7 patients at weeks 26 and 39. This gave a total of 12
culture negative patients at 26 weeks and 10 at 39 weeks.

15 In total, 67% of patients were culture negative at the end of treatment, 55% at 13
weeks post-treatment, and 50% (9 patients) at the end of the trial.

The primary and secondary endpoints of “complete cure” and “effective
treatment” are both dependent upon the mycological cure rate. “Mycological
cure” is defined as both KOH and culture negative, but patients may not become
20 KOH negative until the diseased nail has grown out. It is usual for a great toenail
to take 12-18 months to totally regrow. At the commencement of this trial, 12 of
the 18 patients had >50% of their target nail infected, and of these 7 had cuticle
(lunula) involvement, As a result of extensive disease, “mycological cure” and
thus “effective treatment” and “complete cure” may not have been achievable by
25 these patients in the time allotted to this study. | |



@ncludes 1 patient that is KOH negative 14 Septenber 2006 -19 The

ef fectiveness of the treatnent nethod in the exarrple i's exerrpllfled in
Figures 5-7 that contain photographs of patient's nails theaerigmherdfo6
trial. No adverse reactions have been reported Summary 5 At week 26, 3
pati ents achi eved the primary endpoi nt o20*conplete cure" and maintained
their status 26 weeks post-treatnent at 52 weeks. By 26 weeks post

treat ment 4THE B¥&atrpant tené of Béneedief saohnisiderably lsaattedthanafnr hmalt egsicalbthatne

patient over 26 aBd 39 weeks vvhr ch only included the 3 "conplete cure”
patients. "NFHRIGACr acTHimupRs of AR tdsevtdﬁ%fr%atthlértﬂ@l tbet@atl%ts
S ¢ pat, it9l5040 JFRCnAR BIdie FELathd Qi ROS bonind fibin P terfiled™>
weeks the "nycological cure” rate was col ogi ca ang or t e

. change frortreathtaurtetmpms|'Itha/estJltscatlzameehegabwmatumny 0% ehad é}gnraomther
7 patients eks 26 _an Thi s ave cuIt gative
pati ent séat %'@&%R'?V&Ht? (3‘" ag@d%‘é tﬁ% f?’t&f&re'rdﬁ%ﬁt ?ftsth\‘r?/ere

cul ture negii Meteat the end of treat rrent, 55% at 13 weeks post treat ment ,
and 50% (9 pati ents) at the end of the trial. The pri mary and secondary
endpoints of "conplete cure"” and "effective treatnent” are both dependent
upon the nmyg t 0. gKOH
and culture negglte?éht Qﬁ\(ﬁqt@t ﬁgﬂg%%é@oﬂe%g%S lgbﬁgﬁ%egatl ve un t he
di seased naappdnest igranenskillad inltheiast.usual for a great toenail to take 12-18
nonths to totally regrow. At the commencenent of this trial, 12 of the 18
patients had >50% of their target nail infected, and of these 7 had cuticle-
(1 unuI a) i n'Mm‘bughelutt theﬁtspeclfreattdrt m‘hlee&tthesdorﬁexii mmes Stmgoeise g itlea lwardr e”
and "effectiye treatment" and | ete cure” not - have been

achi eva e GYMPESS; REYBNBURNSAYE! AR PFI'E‘ iR of I‘E?t"f‘%rbs' % il Sesynggrstopd
Sept enber  29Q@ply #& inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of integers.



The treatnent time of 26 weeks is considerably shorter than for nost
topicals that are applied for a mninmumof 48 weeks. It is evident from
this trial that patients wth >50% of the nail plate diseased woul d have
benefited froman extended treatnment time. The results at 26 weeks show
that many (50% had significant 5 clinical inprovenent IW%gteﬁb%Fmti on in
the extent of their disease to <50% of the nail plate. pr esent
invention includes any and all nodifications and adaptati ons apparent to
one skilled in the_art, Throughout the speC|f| cation, unless the context
requi res B'P?\Q*’W%% “"f'ﬂ@!l/\ﬁhed“"iﬂt'o@@ﬁ%ﬁﬁﬁﬂ' Q¥S vari ati ons such as
‘conprises" or "conprising", will be understood to inply the inclusion of

| ~a stated inimgejfooppgrsiliqat@to prefpacea snddicamentt fohieatity aigiicrobiabhaiiny ot her

i nt eger or gﬁ%ﬁ@o i ntegers. 14 Septenber 2006 -21 The d ains Defining
the Inventi as Follows 1. Use of copper silicate to prepare a

nmedi canent for treating a mcrobial nail infection. 2. Use according to
claim1l v&erus'emorcheﬂimﬁ tor dainall whefreiotthe microbil infiecimin isaifungalmaéct i on. 3. Use
according t fg tﬂo m1l or 2 wherein the infection conprises an infection

with at |easloone: der mat ophyte. 4. Use according to claim3 wherein the

der mat ophyte is selected fromthe gro conprising Trichophyton species

i ncl udi nggTHS@kﬂS’ﬁﬁW@ﬁlto flaim Agr dpMyerern 'Eﬁrlféfﬁgfmmq)mﬁm@t@fb@f@@ﬁﬂagr ophyt es

and interdi r rubrum Trichophyton nmegninii,
Tri chophyt oﬁhﬁs‘c tgée'gn gp%_ld:eﬁﬂg SF&I chophyton tonsurans. 5. Use according to

claiml or wher ei e infection conprises an infection wth at |east a
m crobe s&l i{sﬁéﬂ’c? OnQa'Ej’r §d@%®ﬁﬁ?gg?ﬁﬁat°€ﬁﬁﬂl'ﬂﬁe@[ﬁt@@lf&“ thecandi da
al bi cans, ﬁ@ﬂfﬂ rf M@Vﬁch@%?ﬁrﬂ@pédléﬁhélhum M fdHepRPIOHM Speci es
i ncl udi ng crosporum cani s and M crosporum gg/ pseumn | assezi a species
mentagrophytes (including varieties mentagrop ytes and interdigitales),
Trichophyton rubrum, Trichophyton megninii, Trichophyton schoenleinii and

Trichophyton tonsurans.

5.' Use according to claim 1 or 2 wherein the infection comprises an infection
with at least a microbe selected from the group comprising; Candida species,
Candida albicans, Candida glabrata, Candida ciferrii; Microsporum species
including Microsporum canis and Micfosporum gypseum; Malassezia species
including Malassezia furfur and Malassezia sympodialis; Epidérmophyton
species such as Epidermophyton floccosum; Scopf.{{arosis species;

Acremonium species and Aspergillus species.

8. Use _according to any one of the preceding claims wherein the medicament
contains at least 1-100 ug of copper.

7. Use according to any one of the preceding claims wherein the medicament
contains at least 2-50 yg of copper.

8. Use according to any one of the preceding claims wherein the medicament

- contains at least 10 yg of copper.

9. Use according to any one of the preceding claims wherein the medicament is

 adapted to be applied at least 1-3 times a day.



i ncl udi ng Mal assezia furfur and Ml assezia synpodi alis; Epidernophyton
speci es such as Epi dernophyton fl occosum Scopul arosis species; Acrenoni um
speci es and Aspergillus species. 6. Use according to any one of the

precedi ng clains wherein the nedi canent contains at |east 1-100 pg of
copper. 7. Use according to any one of the precedi ng claidmWhiershdy t he
medi cament contains at |east 2-50 pg of ,gopper. 8. Use according to any
one of the preceding clains wherein the nmedi canment contains at |east 10 pg
of copper. 9. Use according to any one of the preceding clainms wherein the
nedi canenf 0iUse aggapdiag ta anhena ghitiedireasding gieims wher¢ingle megispment isept enber
2006 -22 1 It h receding clains wherein the
medi cament %331’%’&%5%35%@%?&296%%%‘8@% &Peztas?giﬁg% every 2 - 14 days. 11.
Use accor?%to any one of the_precedi ng clainms where in the nedicanment is
a topi cal E2areRTINg toany gre f hedypesdiag claims where [y thsdnedigamert isanent
for treating igpicAl @¥8iRbhi@ta di sease selected fromthe group conprising:
onychonycosi s, distal subungual onychonycosis, superficial white

onychonycgsi roximal..white subungual. onyc cosis; total K secondary
dyatr opht L2 GRPREEHLERS I predr e g e BB 1o KRrina o WRYERBR B os o, 15.
Use of coppelisesiskisericted 6mRARe BRSUpEbraprigst: GhyBRémyedsis, disthl ng or ,
preventing onychonycosis. 14. Use according to claim12 or 13 where in the
medi cament  iS¥PBNGURH PRYFhomyC@istsa reperficial white onychomycosis, proximal white

subungual onychomycosis; total secondary dystrophic onychomycosis; and

total dystrophic primary onychomycosis.

13.Use of copper silicate for preparing a medicament for treating or preventing
onychomycosis.

14.Use according to claim 12 or 13 where in the medicament is a topical

~ medicament.



