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WO 2006/047830 1 PCT/AU2005/001693 TITLE OF THE INVENTION
Arthrospira-based Compositions and Uses Thereof TECHNICAL FIELD

The present invention relates to a composition comprising Arthrospira and

the 5 use of the composition as a biocide and/or therapeutic.

BALREKRGURD ART Arthrospira (formérly known as Spirulinaf§&/4U2005/001693
cyanobacteria that is grown primarily for use as a food and/or protein

source. Therapeutic uses TITARHOFSPIEE TARReENIadRen described,

including use as =\l anti-cancer agent, reducer, of

cholesterol, 10 re%ﬁ?gkg? ﬁgg‘%{%ergogggﬁgero of ﬁl)}gg? gsna er{eéllgd
immunomodulator. See, for exBR{HNIeAIydHEEA s cited at the Spirulina
SourceTherpregehsitevaiitioindlieHo. 61HBHIPASRINE 8 RRPNHINE YW Pbnira and the
%éél\g é?é(}OFOSTiIt-{‘I)EJnIySVaEbl\lloTcl1 é\l A ob%%gt of the present invention'is to
provide an rﬁ\rosplra COMpOSI o 07T 18T RY% biocide and/or
therapeutic. Physiologically SBAS36GROEMNBpARNas Biocidal Activity The

presentiipys, ] | iologically . .
M s
ungfr,

Jalfie PR PEH H PR maBRPTPGYES UartHRS il euT®dave also been
Ihssibtdgivelidiisgessed, éoraaﬁa_rirﬂ/l eugb_mZ%lﬁeﬂHwéa glgbﬁA,o i@afisbOtholesterol,
: e ing the organis sign of an
%‘%ﬂ%&q %ﬁ%%é%%%ié?mgi ge.ﬁ%}ipﬁﬁ%m oé%:oﬂ?/@tl%%rsggﬁ’i O RRle, the
&rfeEFacesn andiigftic staté, in vibich stdtpitHéntilameRovowmgsiup aneebsite at
thipl/wuaoish-abatiotirs. radiwad nihe filament and/or thick mucoid

coating is believed by t%ﬁ to contain one or more bioactive
agents that protect the f Hn!?ﬁrme 25 or more of the
bioactidasohiast wétie doesanthimesitinaliioernskatetandiagepedaiatiposition for

QseaniS B0 SNE AP IR BERIoactive agents may be, for example, a
lytic or modifying ag%gt such as a chitinase, chitosanase or chitin

deacetylase, thaysiplpeicalisnRtressed dnrbrasnivahion RinsidahAdiniosan) or
other dﬂibmﬂspminnflﬁyimgvéOH‘ﬁ%@?@te_ghht aﬁ%ﬂ&iﬂg@ﬁm@ﬂ?}?{ys?éogically
-gluGo r subunit. Peptidog)ycan. of Gram-positive .

P B e R R o, bt
Nl%é@%‘?&fnm. Avtoraning e Hesphspeliebhthe sreseht fovextiople, by
teptiviissne\Geladian comRASHOn: BIRI gL SN IRANMITEhE HHN,: 261N A sign
d?rlv%n{ > o ?Br%{ mer hr?vu%ﬂ N-adc)e,tyl-l;)- lucosamine as a polymer

SUBUAIT E8F 3 %%%ﬁ’l’& TR gf‘?ﬁ}yg%ﬁ}ﬁ%%%ﬁ?lléit%?éwﬂﬁw&%ﬁ*a?mm
WOEIRDPEIO 4R8I 0P @i tA JROD 8O filH88nrounds up and a thick mucoid coating is

produced. The filament and/or thick mucoid coating is believed by the inventors to

contain one or more bioactive agents that protect the organism against predators. One
or more of the bioactives may break down the cell wall or exoskeleton of a predatory
organism. One or more of the bioactive agents may be, for example, a lytic or modifying
agent such as a chitinase, chitosanase or chitin deacetylase, that digests chitin, a chitin
derivative (such as chitosan) or other cell wall polymer having, for example, N-
acetylglucosamine or D-glucosamine as a polymer subunit. Peptidoglycan of Gram-positive
bacteria is one such polymer, comprising N-acetylglucosamine and N-acetylmuramic acid.
According to a first aspect of the present invention, there is provided a
composition for digesting or modifying chitin, a chitin derivative or a polymer having
N-acetyl-D-glucosamine as a polymer subunit, said composition comprising

physiologically stressed Arthrospira.
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According to a second aspect of the present invention, there is provided a
method for digesting or modifying chitin, a chitin derivative or a polymer

having N- acetyl-D-glucosamine as a polymer subunit, said method

cowgga;% g, step of contacting chitin, chitin derivative or apgymgosmo 1693
having N-acetyl-D-glucosamine as a 5 polymer subunit with a composition
comprﬂ:& iplogically stresse talrgos ira._The chitin, chitin , .
derivative%@kggyg%e% g%rcl)%ae ?ﬁpa?ﬁg g%rita ETSHRE TS Thh, Ygids provided a
Bethadifer gligritintepcme Gidying chibistaatidiiipdrfivdtiormror palyier having N-
ean-Iuganisimdchsthe saiNall QlpnfHnasOnaRG- p&ﬁﬁﬁ@sﬁ%ctﬁ{éa’s%p of
gart of the zzrg\qskele,ton of an insect. 10 According, to a third aspect of the

PYRESHR\ o R SN G OF rioliBaTAvIne NiksRE A heluaomine as a
pojEmef oA thids pirangaist inetbad mashpsisingidlegitefly ofidd} Darpiningira.
a compgsition: comprisi iologi ressed.Arthrospira with at oy
least o%%?t%g{[hsﬁd @{ﬁea%%ﬁzglgpb%ﬁ%%a%%v%% ént ﬁ%ﬁrﬁglker RIS pﬁ%‘? chitin,
chitin Geabeiin Prarhnerabh isfarmhaantybsmaded Sonmyos saalble part of an
byperiehi 865t SRIRTRT Deuseror\SARYIPE:Rr BRCEIGAUSRAS dhehiexbskeleton
spbsirate can be carried out in any suitable way. High throughput

screening, however, is preferred. Preferably, the bioactive agent is a
chitinadescshingsarratbird pghitirnfidncedasdmrdtithettest sufpsivakel is method for
ey AL AW AR R0 BOMRGH AN RS BN BRAIR. 20

as a polymer subunit. Preferably, respirometry is used to asSay

modifiCafOMYIBIE & SPHRIRTIoR SRR SHERheRRiaERalNtRraset dtikiospira with at
Jeadynne eFrebseth athdifiaflsrbhertorsprisasthe Boen A ppiinaiae

bioacti gg%?& %&JQ{@)C@HQ%&?Q ec%gr{ie% S%%Eein any suitable way. The
method can : sg comprise the steps 0 c%nlng and expressing the gene/s

of the DRYaEitpbla gt offteaisuilatips eam tseusedribsbayingf@3nedificalitbid the test

W%ﬁ@&éﬁ%%ﬁﬁisﬁ‘@lﬁtﬁp&l%%mcﬁ%@gﬂﬁdﬁ@g‘}ﬁ“&r@éﬂg, however, is
M eCﬁI]ar Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory,
H§8%%the entire contents of which are incorporated herein by cross

referéﬁo‘eﬁe_@de,@Pﬁyg@w@ﬂy@aaﬁﬁénh%rtﬂnﬁa@asasmmw@w@dé@é and
tho %?c%gg{?atgﬁ'gﬂhﬁb HigLsle! yaivgR 2 rc])g 8 lﬂ&?ﬁl%%g@u%) ﬁt-%g%@gD-c%lucosamine
polymers are found 30 throughout nature, usually as a component of a
BolPRAPBRE xSRI tonTEF IO s RTPECRE AR, utgpdp it Peemih nedification (e.
daehdntierdiehbaiigahtindativass aarikbidsogiiropods, branchiopods,
phoronrida, onopho nd bacteria (Gram- pogsitive bacteria and .
Rh_izog!%. ﬁ?%?%%&%‘?o%é ﬁ?f‘f‘?ﬁf?zé%%/ o Pﬁ'@ﬂ%efﬁle bibactive agent
Piificatiogi campe aested quh ipnras phitabig ey yEies onathodifging saatiritprise the steps
ﬁg?&?gfgﬂﬁ@xﬁ@iﬁhg dvativesand 9159&%9&3&9%@%{@% BSR4 out in

c;rgtrxlltla%{g way. For instance, the steps can be as described in Maniatis, et al., Molecular
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, 1982, the entire contents of
which are incorporated herein by cross reference.

Use of Physiologicallv Stressed Arthrospira as a Biocide and/or Therapeutic

Chitin, chitin derivatives and glucosamine containing polymers are found
throughout nature, usually as a component of a cell wall or exoskeleton of, for
instance: algae, fungi, protozoans, ciliates, coelenterates, bryozoans, molluscs,
annelids, arthropods, branchiopods, phoronida, pogonophora, and bacteria (Gram-

positive bacteria and Rhizobia).
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capable of being used as a biocide against a broad range of organisms.
"Biocide" as used herein refers to either the killing of an organism or
inhibition of the growth or 5 replication of an organism (ie. the organism

m t be killed). It is to be appreciated that some applications
of%é]%ﬁ%gé%%@v% be for therapeutic pusposes. According to a f§a/r‘}l!1}2005/001693

aspect.of the pl’}(l'-,‘SGI}t inve{ntion, there i ovided a composition for use as

)
a biocits NiseBIFRIPSAMY, TAFES 8n42§§'.?r8%’( RHRRGINY G Premadifyime activity
agabwhtcbitphy shitiyidetiy atiress eddA glwmspinme] Coftantndinglienarfifie potentially

eapar! of WaprEsankiavaUnl) leiRSPIMIdeta M Bad I Rreening, - o
or treating an infection or infestation of a subject by an organism, sal
HisthBErE8mpisemly tithetdhokilingmberingernise subphdbitivnesfotb/growth or
&mbuiﬁ@lﬁ amrrmgt ﬁﬁid@m @mnmés&gaataﬁieﬂggéﬁaugﬁﬁﬁ% tf)%ﬁh{;@ﬁpﬁaig to be
method comprises the step.qof identifying a subject in nee
gﬁ%%ﬁ@% gﬁf?]%e‘a%?n%%f‘%? FEGUR é’éﬁ&f’b%&w&ﬁ%ﬁé{&?%&tﬁm@ae&
the uséefoptiysiclogicdiyrtirassen AftHtiusiresitthievgrémgrabien of aprovided a
ieamentriRrieRIe wRstiap Infgcll 4festation .
gagqiub'ect by an organism. Su%%%{;%;l{%?t gfr%?eér%fgrgbﬁgg%g%%ﬁg? i
?ﬁ%ﬁﬁ' %#ﬁﬁ%%{ﬂ?apﬁwli%‘ﬁ%%ﬁtr% HATBHmay be enough for
physiol’ugiaaliagessimgﬁﬁ}o@spéc&niff?hm@uﬁeah@m&ﬁﬁjﬁp tf@éx@n% Qrovided a
[ j ing.biocidal actiyity. That js, steps )
Al ieHle P BRSNS, PR e graebiect by an
N&ANEERI a9 PERthes NewrgIseng dhel 988610 rdmthisttriegcéyritie cutbject an
afecthe: AHRIRSRIFS 8880 HR éUﬁﬁBﬁfsQ{Q%ﬁ%ﬁfioéﬁ’ééﬁ&@ﬁ%&’&%ﬁ#ﬁé}éim.
deconmg«;s;a%g p&tentlﬁe , milled, rek%drated in sodium bicarbonate 2
or freezs SHad) inSrAS PSR RERPIS BB SiaRIcf diomy fEasesHiset inineed of
sarhineatiziy avadaiiingreper atioventiablets, capsules and powders) of
Arthroggisa t i ors have been. .
found tQ havgﬁ%}gﬁ\\éﬁ}%giggaqgg bggsrg%gg axr%%l?ﬁéltyggt%ﬁtsﬁgé%%@l B the

PERARER &Tof RRRdicamRIN ifgr ScRTSNEpARR AstEretnsnhInf prejafeetion or
fdseiestnia ubjdstiypapitrgavashing and drying 30 the Arthrospira,

witho r specifically stressing the organism. In fact, commercial
grqwé%é%?ﬁ%ﬁ?é?p?ﬁg%‘é%né%g %ﬁ?m?%qéngtrtggging of th{gt&’l’fﬁf{g?ﬁ%@ gt
Y PoRIBRIEREY freengiiak foritoiel degitristensisg tociogrmaad omémyicing expression

ST osessiNBIBIQIaARIAFRNE HaBiY B1HR1A5IMOEGHT tﬁﬁa@‘?@&_@ﬁgtﬁpihysiologically
escrlb%j %ereln, the ﬁg}hr_osigéra can be any suitable species, or mixture
DR e PR e & A PT HEEAAgS BN ATAREA R No. 336620

SAF6620 426801 CHR/ AkiZB0 5600 LG 3thé talr Aroxpmdmeeelt 800 ke ROIIEGrocessed
' iruli e e te genera, .The.. .

e

R

548 isPhimpricr ferrthere i he Yierifadiassivitilicity and trichome size, cell
wall sFuftisitn el Qs RREEHNyIRGilable preparations (tablets, capsules and powders)

of Arthrospira that have thus far been tested by the inventors have been found to have
activity against a substrate, and that activity is believed to be indicative of biocidal activity.
Such preparations are usually prepared by harvesting the Arthrospira, washing and drying
the Arthrospira, without a step for specifically stressing the organism. In fact, commercial
growers of Arthrospira tend to minimise stressing of the organism as much as possible as the
thick mucoid coating tends to clog machinery for processing the organism.

For any one or more of the compositions described herein, the Arthrospira can be

any suitable species, or mixture of species or Arthrospira variants including, but not limited
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vacuoles, thylakoid pattern, trichome motility and fragmentation, GC

content, 5 oligonucleotide catalogue of 16S rRNA, and mutations in the

cpcB--cpcA locus. See, for instance, J. F. Manen and J. Falquet (2002)

"The cpcB--cpcA locus as a tool for the genetic characterization of the

geNSHARtEEBira (Cyanobacteria): evidence for horizontal traffsfEtu2005/001693

International Journal of Systematic and Evolutionary Microbiology, Vol 52,
@G B6Tman®, iCh dp eridied/orphalder bipres adcimwebndafateonspayatd genera.
ThilusRi Sainakdaxima-ti, andusrinrosnitan(RiEHling L PIASRSS Bmany

Luisa Tomaselli, of Sglryljna platensis (Arthrospira): Physmlogg,
chesrisiiTit inaieiing aehHY 98¢ tidhome sira. rrllEMl KHHTHE apdRerRaticE) gas
validles,| hehpaRoRDS et estiihaskin tdsise CHidatiGasay et enS PERIES @ntent,
he Spirulina genus. T ition, can comprise intact Arthrospira
o AR TS O R B AR R B SRA ERS. 5
instanaeitd/Fadliores eadrddialiet 0% Sditio nrsdn-cpon prive Aok firdh genetic

ciAlNR QIR AR YeRllY P 851Ny RS LI SRR nEO PBPHSEontal transfer”.
dlsru%g% OA{:{)throsplra filaments and segments. The Arthrospira-base

[ d
WAl 198 PSR ARty SaHams Aol hattite-867; and,
Uhieéd l: aduvpiyolsgyo tlilaasprotmis add Nareraityy tef sawbrdshirw ghper-ifisag téfsina

- (1 ing. 4 pA J Y, Suit. way: (I1);harvest ;
G Sl DBl prvens
(4l etntedicRhzsiooptiohell-SielsnenddBioteghmelnzyylBripsionsy angis. Avigad
VRHESERTEAN AT MBS RIsAPAMBAS UHRBICVAYiHE SPeRHRAHNE . HIRMEPSRB AT the
Sse ents in any suitable way, sterilising the organism in any suitable way,
Elé%g’]f’(ﬁ’&?gﬁ?g the Arthrospira in any suitable way, removing or degrading
the cllbeophyiidsitiRh aay soitaisleeviaiacantt thitigg thédretd ritugspita. of the
ARG NG ARy RyIIAPS B ASSH DR JQVEXATDREHI DL FRECHIANAS can

of New Zealand Patents No. 336620 and 336619, the entire contents of
CRIRREiea A i RIEtatle kYR By theksdsrartabe: Forkrabhpidhstregmrgition
ceaiplisccdisiegedlaikhestime fibhante ahb\segitieatsdepriving the

Arthraspirg o1 sssenial Quirients (uirienh diminulion), oL JUMIBIAR0. orovided
period su ICIeNtHo Stress 1t bt o Eilﬁflby rﬁaﬁageme?ll%yo e grovv?hg’;D
tew nlbthipridabeetivéings cuh crprpaibsd p Nernalbsiddationldiaxphanbe starg of: (T)
RenEtDEoRRISAN thKESPSbIANVE NI R oReiliQRS MWL SHeRBF U any
not dead. For e le, Arthrospira can pe spra ied to form a fine |

e B 5 o AEUHERYIRG AP LS Yo BB P nclude:
aBaikealY fohwitdugkalipissdiny theadnfiensphying cay bateblriecyoutisruptiyg the
ﬁ%@ﬁ?a\g@&%%%?soﬂﬁéﬁy%&%&ﬁ%ﬁ&&@ﬁ%@%@%@@i@ﬁ'ﬂpm_ Q¥itable way,
cyclonic drying, heat pump drying, héat tube drying, refractory drying or _
dgcelonsisias thedraesninpin WGW%WﬁYpWQTrﬁ%@BP%%ﬁg@PPhYH in
ailpEaRIS GaR, had sTHY a6 ustag Amibg:ar. explosive decompression as
described in New ealartld Pategts I.\éo. 328013 and No.t32874i% '[chle £ N
entire-CBMEHtE SARPIZH SP8 TRESFGHaten RE iR Cegele specifications of New
Zealand Patents No. 336620 and 336619, the entire contents of which are incorporated

herein by cross reference. For example, stressing can be carried out at the time of harvest by
either depriving the Arthrospira of essential nutrients (nutrient diminution) or light for a
period sufficient to stress it but not kill it by management of the growing conditions.
Stressing can also be by partial desiccation or by harvesting the Arthrospira and keeping it
alive in damp conditions until stressed but not dead. For example, Arthrospira can be spray
dried to form a fine powder of disrupted cells. Spray drying may take place, for example, at

50-190°C for a few seconds. For example, drying can be carried out in any suitable way,
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5 reference. The concentration of Arthrospira in the composition can vary
depending on the application, eg. anywhere from about 0.01% to about
100%. The composition can include any suitable solvent, carrier, base,

e 'Bi%&/&i‘l;ggo binder, plasticiser, emulsifier, stabiliser, lubri I ATI2005/001693
buttering agent, emollient, solubilising gzlgent, suspending agent, thickener,

10 fragrance, colourant and preservative. Depending on the intended use,

ingludingripo sitrdenicadriting diceb mpris dloirg o heab fuba divies.nistigeiove dlrying or
tHERRAIARERSRIFRY SHEH: FF-NHIPIHRPIS & Belfste ﬁﬁldééﬁfaléfﬁimsc)an be

therapeutic agents (e.g. wound healers, steroids or_%gnera nutrients cge.g.
digriRiRS! AtiAa8, itk ) SXRlesvE drsameresiomas dHa NgwiEeslad Patents

NooBs0sHtiani Qdtn B28THaiS eiidbl ectaeats bhevkiohpesiikipoaicdeherein by cross
r %gmi istered or applied in any suitable way. The composition can be a
Tence, . . . . .

E‘Ilqw , gel or solid, or a mixture thereof. The composition can be a liquid

culturéefoardsrsesbivn whittiiwanide B soppayitioutetnatheylensading on the
a%ﬂmh itigh Wﬁ 8rét ﬂi_&w%éd%ﬁt]im/b?t@%(?m Qiiifﬂid?qtdﬁ@ d@é\_’@ﬂo@ittﬁfgbé‘én $H6tude

shake or. puffer application. The infected or jnfested subject can be .

o} SR B R i FAEPeRn i on P RS R o ctabilse,
luboiespy shidifeang mgetiip okl catitilisingd ageistratipandany begest, thickener,
ﬁgéﬁﬁﬁ@%glm}& m&%@&’ﬁ% of New Zealand Patents No. 336620 and

336

619. For therapeutic use, the composition can be administered or
applidPrafiagenhe, Weadsd yaretre FAmpasitinm sratiYrLss egpsiSfcamy or more
aceeddlijonaiatiedosesallyarnagingllyuckS athetnrgesitien @) Rdericides or
R R T B SR R R SRR A5k e

ainh maﬁme)g rﬁt@dawawagévﬂrbsmindhhemye plaster, _
SUPPYBHAMPSSESH e ROHUGS - SBHRgH F0hh, PR-RIORINRiIR AT 2 Aa Rl stered

fungj, Gram-positive bacteria, protozoa, viruses, crustaceans, acari and

OfApRHEd BRAFA e HhEARIBRRTHAR SBRRE Ao lt9Ridi 85E RO AL B AR cture
Maaﬁimasmmhfmh@pmmﬁd/aﬂﬁm gﬂnmmisspmvidhid_}ﬁimpﬂﬁed 408 spray.
- |

A r?‘?ﬂgﬁ*%é‘“ﬁ%?#‘?a??ﬁ%ﬁ%{?ﬁﬁ&%ﬁé‘é‘%ﬁ 1, SRR APE targer

siderbysHgha tiraufivs aapioalion? 0 dbrouisagberTimesseh sryirs g3ngbeyipped

hﬁemhmmsoﬁ;agﬁif@%ﬁ@ﬁéﬂtmﬁﬁmm&&w&mmuitfi%%ﬁfﬁ'b@mgﬁlyﬁmnethod

ase .or eXC|p|ent ccardjng to a seventh, aspect.of t resent inventio,

o R e B P AN o A ARy s SRS icAHorS of New

Zedmgdditgots Tor. 386689 anbidtrdtdand/or therapeutic, said 5 method
COMPFiiRELHAGR SRS, the composition can be administered or applied, for example,

orally, parenterally, by inhalation spray, topically, rectally, nasally, buccally or vaginally.

The composition can be a tablet, solution, aerosol, spray, cream, ointment, lotion, emulsion,
gel or powder. The composition can be in the form of an Arthrospira-impregnated
bandage, dressing, adhesive plaster, suppository, pessary or poultice.

Preferably, the biocide is active against fungi, Gram-positive bacteria,
protozoa, viruses, crustaceans, acari and insects, some of which are addressed in
more detail below.

According to a sixth aspect of the present invention, there is provided a method for
preparing an Arthrospira-based composition for use as a biocide and/or therapeutic, said
method comprising the steps of:

(1) physiologically stressing Arthrospira; and
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(1) physiologically stressing Arthrospira by removing up to about 80% of
liquid within which the Arthrospira is being grown; (2) washing the

stressed Arthrospira in order to remove contaminants; (3) drying the

washe throspira; and 10 (4) combining the washed Arthrospira with a
smﬁ?ﬁ)@o@éﬁ%ﬂ solvent, base or excipient. Either of the abov TEHEg 001693

an be used to prepare one or more ot the composijtions described
P AR AL ORE RV IREh G LSO SRR Ss b o
egl@penipression and/or freeze drying the physiologically stressing

ArthraspiriREIRY JQARMHNGNE: CRHHE brel P AIVERIoRARE Ols PYGUMERE HRfhod for

of Physiologically Stressed Arthrospira as an Antifungal AcCordingtoan |
PETRIACSD dE(BPIHEPRENEIRPERItIoR, fPTeveci eh robiaeideaandion SharRsHtipy sald
méBidscapasifngatesaid composition comprising an effective amount of
hysiolgogically stressed Arthrospira, 20 According to a,nint pect.of.the . . .
O R ORanE A HEn o BT OO oo ARG O ol it
whinly didfsbtiopior inbestatioowof a subject, said method comprising the
(ﬂ%sﬁfr%dcﬂ%'%@E@Q%Miﬁ&ﬁ%ﬁé@o@@@ﬁ%%&%ﬁﬂmﬁ composition

comprising phys o(%;cally stressed Arthrospira. Preferabl)’/, the method
1y

iol
the wrshed ArafmerdimARY a subject in need of 25 such treatment
Oy oeaplitingtberchshedvoriiotpiheit ssalsbleraiitledstieentseasd or excipient.
physipiagicaly sesRed ABIOSRIER A%, RIEPALAIEN,OLA D eHiReMERbsitons
for the prevention or treatment of a fungal infection or infestation of a
desfisibrs bPisifsiologically stressed Arthrospira may be used to treat at least

fhe f@'@’f%i@@lﬂl’ﬁﬁ‘é ageﬁ&msmgamrcg%mﬁwdekmﬁw RBkompression
erjecltl, ylalasseziq, vVlicrospQrum; Lric on, an . .
B RCFREH AR, TSR GE U ER R CTB L B oing he camier

salvem@absiealr essipithnmal or vertebrate. In human subjects, the

compositiongan i SERIRANQLANAIAAEA0RE HiNaR1001693
7 - tinea (e.g. athiete’s 100t, JocK itch, ringworm, deep nail bed nfection)
whichfi&c@diige tPc At REEhs pERis BF MifcBSSERt iRV pligtenis provided a
cCapeitizoartdr bgideranaphifianal,talsBomvpishtisnceorasl diyeCandietaive amount
o‘?a druff whiﬁh i§ cau%eg Malassezia; - tropical mycetoma - a granular

r

o) . L
gat |}1 lﬁ?ov‘&t TR the sﬁln',ﬁ%lggle tissue and lymph nodes - which is

causetcbgriiingiieelfaninth aspect of the present invention, there is provided a

method for preventing or treating a fungal infection or infestation of a subject, said
method comprising the step of administering to the subject an effective amount of a
composition comprising physiologically stressed Arthrospira.

Preferably, the method comprises the step of identifying a subject in need of
such treatment or requiring such prevention.

There is also provided the use of physiologically stressed Arthrospira in the
preparation of a medicament for the prevention or treatment of a fungal infection or
infestation of a subject.

Physiologically stressed Arthrospira may be used to treat at least the following types
of fungi: Zygomycotina;, Ascomycotina; Fungi Imperfecti; Malassezia; Microsporum;
Trichophyton,-and Epidermophyton.

In a first embodiment, the subject is a human or an animal such as, mammal or vertebrate.

In human subjects, the composition can be used to treat:
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- sporothricosis - a granular spreading growth in skin and lymph nodes -
which is caused by Sporothrix schenkii; and 10 - histoplasmosis - a
chronic pneumonia with spreading systemic infection - which is caused by
Hi psulatum. In animal subjects, the composition

to m@%&%&ggmple, ring worm, hoof infections (Candida, Ma?gs?ég%gﬁﬁ%glm
dermatjtis and folliculitis (Microsporum, Trichophyton, Alternaria,

Fusaritigs. cbiedistigdpebriarfoiighintingyramm, sfecnsuailjped Sndactizm)l irich is
the sacaestdngilasfiy Meymapsciss a secans-ephasimentcssectisMa  and
agricu%zrgér(’)nrohgr;(i)%uItural product such as a plant, flower, fruit,

vegetable, cereal, grain, pulse, mushroom spawn, pasture or lawn. The
compdbiteih whislbis emswserdtbyt@adids; example, head blight and crown rot
(Fusanghaufecialcezemad b I}g)mgﬁa?hartarum), botrytis (Botrytis

cineria), leaf spot (Septoria, Alteria, 20 Bipolaris), powdery mildew
(SphaBPtRECRYReMRris? EBFSH HeSPIine IR Faikoskin, Bresls fisue and
(Monillyaptr uiiteslayvhiol ieedista by usidreRginia). In a third embodiment,
the_suhject.i i, timber, building material or a building., The composition, = .
can beg:l L?é%%% o%kfnégr%gl?#wo?%%a lgﬁd%%@oﬂﬁiqﬂe%gﬁp&’?ﬁ f1g, Which is

and offsiidingneratbriniskandienkr poles for the treatment of fungal

wood Hopfashieti isinahiothe pHasRHINWARISRABNE ég&&ﬁiﬁ‘ﬁ%cﬁon - which is
phys@g&lﬂg gtrei?ed Arthrospira interacts synergistically wit

monogfaphed artioRifyar ﬁﬁ’l’ﬂég"(fﬁngi-static agents) to provide superior
broadspeimainyulrits thel actipisitidh ednbenisss taveafpisidethiaple, ring worm,
ReessaApivospitaAAn infybit rowth of funai, kill i and prevent
regrowth of fun%i. 30 Ac’:cordinsyggj ?’te\ﬁ&n%%%uesct %Iﬁhe% g]r%‘sl%%sf in{/ IRtfgRo“m

Hetano s ilisrariantisadarcorfpristidhmaspnsitigns Synerigisticare usually
combinatieraiohygiclopieatbasiressed Arthrospira and at least one
fungi-static agent. . According to.an eleventh aspect of the present ,

f&% 1 4G s mlgng H% sub,z cot Asean m@jﬁﬂ Bp?rggtﬁlﬂgaé mgi such as

invention, there 1s provided a me

fiieetidlewerirfuiitaneriabioa subjbarinifiMORBO6/04 A3, pasture or lawn. The
BETALEOARB0RRN% Brone had camr 5 IR AERCLAITIBITIINS) fcia
the sub cz an effective amount of a” composition comprising a Synergistic

e@é?ﬁt?n{fff ABE B eIBEHERINP RIS SRS s a b speh sbemieria, Alteria,
Bipwgiriiptipedent nkiferafiatherme hact sl B65iHhe, SeRabRentipintosq),

M&%Aﬁﬂﬁﬁg r?[zit?cﬁ%i%&&%%?g@% gﬁﬁg%n _UCh prevention. There

is also provided the use ysI ( fesse Arthrospira in
combliatidHrdfrbadisantothe fubisctiatroihgimben theldiegeaaiticsl of a building.
Thedsaanenéfeantbeuaeay R tianatd ertmab el @ BRI REHARPbf mould, and

infestation of a subject,
on fbu1f3'mg matena?s aAg power poles for the treatment of fungal wood rot.

Surprisingly, the present inventors have found that physiologically stressed
Arthrospira interacts synergistically with monographed anti-fungal actives (fungi-static
agents) to provide superior broad spectrum antifungal activity. The inventors have found
that stressed Arthrospira can inhibit the growth of fungi, kill fungi and prevent regrowth of
fungi.

According to a tenth aspect of the present invention, there is provided an antifungal
composition comprising a synergistic combination of physiologically stressed Arthrospira
and at least one fungi-static agent.

- According to an eleventh aspect of the present invention, there is provided a

method for preventing or treating a fungal infection or infestation of a subject, said
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Any suitable fungi-static agent (monographed active) can be used, such

as 10 terbinafine, bifonazole, clotrimazole, miconazole, econazole,
ketoconazole or tolnaftate, Any suitable concentration of monographed
ac%ivvezc(:)gr}ob,]e used and will depend on the intended use for theCTA o
COH]%OSIISIO?‘W.WSG of Physiologically Stgessed Arthrospira as ah CT/AU2005/001693

Antibacterial, Physﬂolo ically stressed Arthrospira has been found by the
RSSO 5P BT & R AT IR £ eaTHBIoGh A Sii5Ghive mount of a
chmpmsitiol heomprieing amtibpeiarisfiactomismioaleafly phydRiwigRallil iStressed
Apﬁﬁ%@% mdcgllégglg%é){%ggg%@ggigvg bacteria are lysed or otherwise

[

modified by one or more actives from Arthrospira. The cell walls

contaieisedtiiothycaathedriprairisen theatriplaf ddertifiyinarrisubject in need of

shttaeebtavntay ic acidh @28ecPpRidaghean may be digestible by one or
more fthe.bio?ctives. Efdoéﬁcrﬁordingt a twelfth aspect of the present |
inven}%%r,etﬁérg 7 NS & So}’r?ﬁo%%@h#%‘f’ AUn Rt ciiiaosie in

comipatitiowitbrapiissh garfiaifestitie agenbimtiof prepsicitgically sireisadent for
A IRERHEn OF EHINGHI0 B A NIRRT R RSRS AL R SRS E A DY %g{‘: _

there is provided a_method for preventing or treating a bacterial‘infection

or infeSParBiiIe, Sengissietiosagany (erneeradtethrasiteineastdis opsed, such as
tesloimifiittebifighia ’ djalﬁ aniﬁ; elz6l8, Effeeive hﬁme% (I@gli&ﬁﬁmh' ]y orh tolnaftate.
isi Si ically stressed Arthrospira. Prefer ,the metho
A ey RSP (B0 HECHRed At i e on e
intendadimeedochprempasianThere is also provided the use of

phy(iiologig?umﬁ# 61 !;h ' tﬁéafl{mu% ERAAUONBhBrerial

medicament for the prevention or treatment of a bacierial Infection or

infeséﬁ?ﬁ?%@i}bﬁ%ﬁ?ﬁ;ﬁéf%ﬁ’fﬁéﬁé&é% favad obw- thssiimemaEdagbe an

effiedive aytibectoiabxgrinstaiBagisitiCtostcidia. Stephyldeedadtidbcterial action is not
4T gy IS.pref ropignibacterium, acne, the

o R B I RS g o e o

o Rdivieh bitrne o EersshioRctives frra Hefinatairsu c AlescalhusHenerntain

peptidGitRarmtecompPHERREN ARG 5HieseMMBOSIHAN SARDSIHRAEIR rgald) and
a%r&eﬁ%p%@agti% l{ilcergh]%zbwounds caus%cg% or infected with

PEa -gosnfl\} bactetia, The c%l%cf)rosl IS cal BRATEEE to treat internal
@nfecMg@gH@@th@@éﬁh th@@tvﬁy@dm&mdmhpﬁbﬂnqhﬁ@eﬁi\de a

o BERIORINALY YaCs (EevalieRdNroal m&%%&a&mf@oqﬂgﬁ§9n§naﬁ effective

second embodiment, the sub(j{e,éct is an agricultural or horticultural product
At AP aysialagisaliestiested dgdrashirgereal, grain, pulse or mushroom
spawActorditigreh emthirdieneina shersubjtet iseferexampionsdle is provided a

m@%?ﬂ}%g%x%%ﬁﬁi{g ’o?rgeam%%eq/vg%itgr% ig:n ebc%cc;tg rk’% GBRARon of a subject,
said method comprising the step of administering to the subject an effective amount
of a composition comprising physiologically stressed 4rthrospira.

Preferably, the method comprises the step of identifying a subject in need of
such treatment or requiring such prevention.

There is also provided the use of physiologically stressed Arthrospira in the
preparation of a medicament for the prevention or treatment of a bacterial infection
or infestation of a subject.

Preferably, the bacteria is Gram-positive bacteria and may be, for example, Bacilli,
Clostridia, Staphylococci or Pneumococci. The bacteria is preferably Propionibacterium

acne, the causative agent of acne.
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10 Use of Physiologicall Stressed Arthrospira as a Pesticide According to
a fourteenth aspect of the present invention, there is provided a
composition for use as a pesticide, said composition comprising an
effective amey t of physiologically stressed Arthrospira. Accordjl[}ég to

a
fifteé)n%ﬂoaspec of the present inventio&, there is provided a 1B HAHS 001693

for suppressing Qr removing a pest, said. method comprisi ministerin
or appPiyi r%sér?%%%déﬂ\?gta%%) 8#&%&%%%%%8% %no?ngfc)lﬁ%ﬂ?&gg asa nfamrgal or
vpitgismtoglodiyrsneshizdts Alth cospiesitiPhepebtivitd tahepbadhecleapesitis, ulcers

oP RN CRLAR _3%@@@@%@@%%@%@%@@%9%@&%&@&% be used

Insects such as flies (eg. Simulidage - black flies), wasps, 20 mosguitoes .
o EptdRiATES InfhrlipRss ARl TR & e s At e A s digestive and in
cpEtasiRg Yk 46 dhase tavwngdikl asitindnd@l)er insects-borne

diseases. In a first embodiment, the composition,. can be, f _

insec? nreapseﬁfgﬁff an%%%‘tlflﬁ? {;t%ce ggtglglcgrlﬁ bé(g)ldgli fen tutrhar]e Oéohrﬁprg{(?ls%%%p gﬁdgge]t such
agppliad, domsrafriLiracitle, cBeab arelkMEPpPOBNCHEGENSASVE plant,

flowe i, fiikiMegRta iR FE IR kBTN i YR L QmPILISINO UMnsRAMAde | Sradiie] or a
embodiment, t %ﬁcomposition can be applied to, for example, soil, a man-
Wﬁlﬁﬁﬁ%ﬂ%m‘g Hertifith SMiding material, a stream, a lake or wetlands.
Use of ArthroBsesofiBIS i sigapts\sRechinith] |y

stress rospira dlerihe [5 in 17\

have f%%r@dﬁéétﬁgn% f?rﬁ Inaeo!irllé o%%?@ué%t%e%%%{#&hro@%gﬁgir%c?pggf&d :
copprasiidandiy wrerpEeRsHdciiconHid BRIARAYE o) EARPIISHIB At R g aRnt of
ThesRitbkidd1esereihar skssigpeats are likely to include: beta-carotene,

which proviges nouri:g}} eni to the WO 2006/047830 .. . .
P TIASSORRO Rob 3 TR BBy AN PR Acgom there is provided a

roetiorTammatosgsiother srocoi: anesbieid s omeILNEp I RiRiing or
agmt%%%ﬁreﬁ%&wmmm@mk%gmyési%%pmw nhGarbelyHResressed
Irst,

e stressed Arthrospira inhibits or kills the microbe - be it a fungus,

A A58k virus - and then other substituents of Arthrospira repair the
damagacaesadidy tae bucdeetdd Theperesantinueniorsdwaae fonthadhat The
15?‘9&%81%0 U %aﬁsdggggf%ﬁﬁgtlﬁs%‘él'&Lﬁ%%é%e\é’?ee . .E‘%zﬂt'%?éo—'%h‘@'ﬁie_s), wasps,
stressed, such as In the treatment of skin conditions and in skin repair.”
mesrdneg ®nd dprmiderh Bpresesisite prardift irshitFieReteeidBRsRiRsiPn of
FrsQRPOSILRR foR iR ORHRIENE NG Aldefast ok tberakitiadades.
mammal, said 10 composition comprising an effective amount .of
ArthroGpiATF RS A SHERTR BEr Lo SRt ho S repelent o
stitessed Arthrospira.

In a second embodiment, the composition can be applied to an agricultural or

horticultural product such as a plant, flower, fruit, vegetable, cereal, grain, pulse or
mushroom spawn.

In a third embodiment, the composition can be applied to, for example, soil, a man-
made structure, a building, building material, a stream, a lake or wetlands.

Use of Arthrospira as a Therapeutic

When using physiologically stressed Arthrospira as a biocide and/or therapeutic on
skin, the inventors have found that one or more other substituents of Arthrospira interact
synergistically with the one or more bioactive agents to promote healing of the skin. These

other substituents are likely to include: beta-carotene, which provides nourishment to the
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According to a seventeenth aspect of the present invention, there is

provided a method of repairing or preventing a defect of the skin of a

mammal, said method comprising the application of an effective amount

of a comgosition comprising Arthrospira. 15 Preferably, the composition

comMBrALELE iologically stressed Arthrospira. Preferably, thgq%/é‘ﬁjfﬁﬁm‘m”

compyrises the step of identifying a mammal in need of such treatment or
it R LRI i 2 HH T AR PGV R Th 8QLERS Abth SR rguttients,
inplefitigbiyaphysiningieh) lifaci rasent S sittiasdamtsnetaentiab pis atid nadfchy drates.

med'%{%e %fg{egggfﬂ}%o%r PR E'tg U ?t%lgtﬁg I‘Sﬁtt@éetbg %'Qiﬁﬁ@ls, bacteria or

mammal.’ The composmongaccor Ing to the sixteent and seventeenth
viggpeand dremethavarsincatsohdrlromirerenairdlin gramiesesuse by e fiaerobe.

as deggél l}ﬁé&éﬂf 1he: S NRSHEIghHAGeRf Qiﬁlgzryéﬂﬂﬁ H&B%@ﬁ@&ﬁi& @Lflatﬂﬁes even
v‘i’sﬁlvention that have been defined. The ¢ m$ositions ccording.tq the

R T e T R A S e

rgpapared by any of the methods described above. The skin defect can be,

for exapmpiging RY: 2RAAANALEHOTRER: BrLEIHCASEAIRR HerE" ¥ Krfvided a

bum, a blister, psoriasis, eczema, scaling, wrinkles, a papule, a stomatitis,
COPORHOR FSTRRIMTNG R Br SIS E o AaiEsbofalle ARiDIQSr 2ampeRmal, said
c50ipoShanibgnpakinghit kERdtvx atleint afitis:hragked. heels and elbows.

The comBARIToR.Ccan BeRCTI0 oAt bms, iset, and. 39 anjmal bites.

and to Temove Inflammation o SR, & domposition can be tsed to

reducécéming trsagfericateskith. aFpeeicdfiisasiiont daveisondberedserpaidesoamethod

ofisspRrRidaRAeRERKiN e ditRodigsalys SKiRAN2s185hitBod comprising

elasticity, Other asfggcts and embodiments of the invention will become

the PRl cATAR A TR SRS A WSl R QoSS AR P TSTRIDE ARy ospira.
2006/P4TB3)yPET AtiRBRM0 kARl HHY R i RIS G4 ST LO M QpiiH E

.y “h - OLIE .

Ay B B B S A AR M RP R B of
SHEBTHRAVRSRS QL ERIETINGHMRE RESRGGR activity of AMYCOT(r) on C.
albicansere FriguIs3peborsdamtibasterial ashivibiph-AM¥EIR ARy Ophbsiaigeally
as asae S%d by. respirpmetr ;drFigure shovgs the apliifungal .a.ctivit}/ of .
SRR BT S B SR ISAEDY O ARSI A Fa S 9T Sl rgienting
aFlgiew bishowsimnfiungalmetivity of a commercial preparation (Life
Stream) ol GO SRR & AOGL LM S8 NS AUYRIR! A Wention

of AMYCOT(r) on M. canis; Figure 7 shows antifungal activity of | )
c%mr?mqu &W@Qrwopemes as described for the coimpositions according

to the other aspects of the invention that have been defined.

The compositions according to the sixteenth and seventeenth aspects of the invention
are preferably prepared by any of the methods described above.

The skin defect can be, for example, a pit, acne damage, rosacea, a reddened area, a
crack, a burn, a blister, psoriasis, eczema, scaling, wrinkles, a papule, a stomatitis, a lesion, a
pustule, a wound, cradle cap, diaper rash, an ulcer, a cold sore, shaving rash, chicken pox,
dermatitis, cracked heels and elbows. The composition can be used to treat burns, insect and
animal bites, and to remove inflammation of the skin. The composition can be used to reduce
itchiness of the skin. The composition can be used to repair scar tissue, sun-damaged skin, and
dry and scaly skin that has lost its elasticity.

Other aspects and embodiments of the invention will become apparent from the

following detailed description thereof.
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Figure 8 shows antifungal activity of AMYCOT(r) on M. furfur; Figure 9a
shows antifungal activity of shampoo AMYCOT(r) on T rubrum; 15 Figure
9b shows antifungal activity of shampoo AMYCOT(r) on C. albicans;

é. 6109 Sb? s antifungal activity of AMYCOT(r) on P. chart%rur}lflgi Ure co3
1ls ows anti ungal activity of AMYCOT(r) on B. cinerea; Flgure Hows

T. rubrum inhibitory results usm AM monographed
anti-fungal a\ctives,ﬁgéliJ %%n%@%ﬁ inhibitory
resul@gising W@@ﬁﬂhﬁﬂﬂ plﬁmolﬁgwaﬂm ciragdedrdetveisp KGMECOT® and
Shr%‘é%%sga alby cﬁa‘gsﬂ%ﬁx fs\’as‘é‘fsgéi%@ P T() and various

onogra tives; Figure alblcans inhibitory results using

a moFisyragbavEanifs Reirtyed AMRSATRRMGJSisHHes inhibitory

resuliggising AMYE QllAdR B0 MEBLIR WilvTODROgIaphachaciivasalstd by
varlous monographed actives; Figure 17 shows C. albicans inhibitory

ing AMYCOT(r) in combination with a monographed active and
varioliigmenbghapisethactivifsnalgacd vi® siodisiaen ermmmespiay tosparations of

AHBLQ gq;g (ﬁﬁmﬁmﬁg]%ygpﬂr) in 30 combination with monographed
S;

actives; Figure 19'shows T. mentagrophytes |nh|b|tory results usmg}n
AMY EGTEr irthewin Bt SR AtH b Ao gr PRSPl BRePERiioR: A5t Stirem) of
Alshrospiagiophyies;inhibitory results using AMYCOT(r) in combination

20068 A SO USRI IASE 1O EGE SRR iicans

inhibifgyecs sty simidf vy @@W@Mﬁ@mﬁ@cﬂmﬁitgf‘ﬂnmraphed
actlvespgﬂ@e\eagﬁeué HARRGHRRREFREHXSYCION® d2rshave-T-

mon oS TS BE A A5 PR MR G A FAE

usi ng}ﬁ@ﬂfé@@gﬁ@vﬂmmkg'aiatmlwmﬁ shaoipog rANEACQIENeS] Fithiren2A
showg, T m‘P(S‘E %%%%Nﬂ?‘@éﬂ%&@ MY
mono ra ac

combln tion WI ives; Figure 25 shows T.

ment@éﬁhﬂé@cﬂiﬁ gl sgtteigh SeEFeR 4 cigTeBmbination
with nrgRegEPReehactives:drignraR6ishpsshitnasingrap WESTIRN gididedrious

results Si % C T(r) in combination with monographed actives;
r'rg? Mﬁ% . a gglan’s fungicidal results using AMYCOT(r) in

combirigtienl3 shows T. mentagrophytes inhibitory results using AMYCOT® and various

I

monographed actives;

Figure 14 shows C. albicans inhibitory results using AMYCOT® and various
monographed actives;

Figure 15 shows C. albicans inhibitory results using a monographed active;

Figure 16 shows I. mentagrophytes inhibitory results using AMYCOT® in
combination with a monographed active and various monographed actives;

Figure 17 shows C. albicans inhibitory results using AMYCOT® in combination
with a monographed active and various monographed actives;

Figure 18 shows T. mentagrophytes inhibitory results using AMYCOT® in
combination with monographed actives;

‘ Figure 19 shows 7. mentagrophytes inhibitory results using AMYCOT® in

combination with monographed actives;

Figure 20 shows 7. mentagrophytes inhibitory results using AMYCOT® in

combination with a monographed active and various monographed actives;
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with a monographed active and various monographed actives; 15 Figure

28 shows T. rubrum fungicidal results using AMYCOT(r) and

monographed actives; Figure 29 shows activity of physiologically

stressed Arthrospira (AMYCOT(r)) on chitin at different temperatures as

asYEL 13 s pirometry; Figure 30 shows activity of physiol8§it/afiy005/001693

stressed Arthrospira (AMYCOT(r)) on’ 20 chitin at various pH conditions
Figyestbshewsh§ redinsin dRbiaguresdts shies MR ® derampbaration with a
mHbERERIRa6IvVE afdeRiagIopbitesplidgdea@s; shows antifungal activity of

Arthraspira on T. rubrym; Figure 33 shows anti al activity of .

AhroUBIFS oh SRR ctoola AR EIES ST ARG astiing SeoifoTe in
copbisetienedtAmMyogakrd asdvesriginal 25 AMYCOT(r)" on Alternaria sp.

BEST ST BB MR O aRENI Mer e UT® #rcombination with

INVENTION By way of illustration only, preferred embodiments of the
16t are described in detail, with reference to the following
serieFighexa plesvE@ampierdgr dprppardiiapicfii hysiolsgiedly HAMIEOT® in
°@I£@1£2f?8£r§'ﬁ%%ﬁ§é%%e%f ég&tvfggospira r_naxim_a _(obt_ainable fro_m Biovite
Australia Pty Lt s stressed by nutrient diminution or partial

desicBEReh 2T hehahrdspreniqaonaivatciewidafy disdtto rsipg AMYCOT® in
cotitaeasHad nmvslaphB ipdwethrospira was then explosively

decompressed (potentjated) using the methad, described in New .
Pt PGS S0 BS sl KT R RS ol e e i
comboigimseth droadg@aphediigd/tss form a WO 2006/047830

PCT/fH200%/ QR8T 1&’1&{3%@5%@?&‘1&9‘&’&%&& THRPINPPCRARART Wihination

then dispersed in a suitable carrier (eg. commercially available aqueous
ViR psArkedasER AR BY MRReFyansE fUYRX powder is referred to
as "AMEeIB(shprenTix-pirsiciingdioiéan pdeults ¥shgr AMEY GoT@nant Agshopraphed

agfv%gtessed Arthrospira 5 The results of respirometry suggest that

physiologically stressed Arthrospira is capable of modifying or lysing

substFigar @Snspeiwinectiritinot Rinpselageriy siessed tfrtognib 6aMHeOT®) on
chihtin @H@&Eﬂd@{&%@mﬁa@?&%w&&f AIQ{J%&&E%’;) premix powder and the

unprocessed powder were eparately reacted with four-unit

D EIRT (GHA S STO8 APRBAAEeeA S G WAL R SRRt on
chmngtsmmiamﬂtedﬁmpmas Esaedsacidrp pespitrometrs mixed togethler with

chitin g 13¢ QAN HL0RS LUONMES WAR BBARHEY: ;nfawg%pyggsév;ﬁe

monitored for one-hour following équilibration for 30 minutes.” T
compBigs3 2o preanifileal pdivita fE s Ao B A8 Miftagsdid not
produgigasy Vs W welifabigrg askotbal - agirtyrCU Bucticola; and
Figure 34 shows antifungal activity of “potentiated AMYCOT®” and “original
AMYCOT®” on Alternaria sp.
BEST MODE AND OTHER MODES OF CARRYING OUT THE INVENTION
By way of illustration only, preferred embodiments of the present invention are
described in detail, with reference to the following series of examples.
Example 1 — Preparation of Physioclogically Stressed Arthrospira
A culture of Arthrospira maxima (obtainable from Biovite Australia Pty Ltd) was
stressed by nutrient diminution or partial desiccation. The Arthrospira was dewatered
and dried to form an “unprocessed” powder. Dried Arthrospira was then explosively
decompressed (potentiated) using the method described in New Zealand Patents No. 328013
and No. 328740. The Arthrospira was re-hydrated, decolourised, dried and milled to form a
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15 be enzymic and could be due to one or more types of denaturable

proteins. The results are plotted in Figure 1. The rate of activity

(presumably enzymatic activity) of unprocessed powder was 694.9 ml/g

cellular material/g substrate/hour. The rate of activity of AMYCOT(r)

praWARYEUAE was 729.65 mug cellular material /g substrateffdihU2¢§5/001693

Respirometry was also used to identifythe optimum temperature for the,
dgic(iprein RPYCes T (Bhs ermip ARNES e Y Rnti Bt v assHtabia rsrier (eg-
cMYiﬂﬁﬁfﬁﬁ_ﬂy CARZT a@?&gs %313?1 Bﬁ@nﬁ@dpél ole cﬁgﬁﬁ/ %@I{ﬁﬁ) F;]I\ﬁmﬂzﬁenﬁx p())wder
. powder n a gr. : ag also incubated with chitin (0.02 g
I%tetﬁ%%‘%{ e%p%@@ﬁ%%’é s\az;f’fe‘plotted in Figure 29. The optimum
temperature Exathple2 thiiyaira cavisatiancofbistivétie of Sitcedse! #e?BBGpIAG

Respifpmeiywas Lsp; ddeniifyihe pRyEE R e aCMY ospira i
AMYCQT(r) premix pgmog%%gwas s,u%%enél_%% in buffers of vaég%%’m e

cematlg Rty BysliHng ) LERa COPTALET cormpHse AL ShtesABiAnY B Oertyl-D-
ghiematingmol blue, 0-0.02% methyl red, sodium salt, 0-0.01% sodium

hydroxide and 0-0.01% methyl ; diym salt at pH 5, 7, 9 and 11)
é;é;é&ghgs%e

and was incubated with chitin (O - The results are plotted 30

in Figbteadod mnevaftieh VSIS Raptemix Radse tadhihsatnpirprswd pawder were
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below. Table 2 - AMYCOT(r) + Chitosan Time mm of gas mm of gas mm
salpﬁlagz/hour.

Respirometry was also used to identify the optimum temperature for the activity.
AMYCOT® premix powder (0.02 g and 0.06 g) was incubated with chitin (0.02 g) at 20°C,
30°C, 33°C and 40°C. AMYCOT® premix powder in a cream based (0.05 g) was also
incubated with chitin (0,02 g) at those temperatures. The results are plotted in Figure 29.
The optimum temperature for the activity in each case was determined to be 33°C,

Respirometry was also used to identify the optimum pH for the activity.
AMYCOT® premix powder (0.02 g) was suspended in buffers of varying pH (60-70%
ethanol, 30-40% water, 0-0.05% phenolphthalein, 0-0.03% bromothymol blue, 0-0.02%
methyl red, sodium salt, 0-0.01% sodium hydroxide and 0-0.01% methyl orange, sodium salt
atpH 5, 7, 9 and 11) and was incubated with chitin (0.02 g) at 33°C. The results are plotted
in Figure 30. The optimum pH for activity was determined to be 6.

These results suggest that the bioactive agent or agents should have activity when

topically applied to skin as skin has a similar temperature and pH.
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comparison, results for AMYCOT(r) (0.029g) plus chitin (0.02g), incubated

at 33C, are presented in the table below. 15 Table 3 - AMYCOT(r) +

Chitin Time mm of gas mm of gas mm ofgas 0000 512 1015 1018
18%¥0 28%/14%8 21 60 19 19 21 Thes?ﬂresults suggest that pHR/STIEeas(g1693

ioactive agents that lyse or modify
Hg IEOSE »

2 RCRIFIRING 0B DBIUEMNEH nother type
of POIYVIICTRI G RIALehsWAes | (T0SgMiRe asparpely Mefubaldnitith e-adetyl-D-

ioactive a could be, for,instance, a chiti hitosanase or chitin .
DR T6 Mo I8 fo LRI 4 o Sigma
capivEnegainzhed it henbsiedivsdvit)VefteteRetdrdmitieo A3 ThEdsipuiakdion was

5 nRARRAGEAM TN RIRTR o RRMAGEVRS 36SHesliBsVvitro on live fungi and

Gram-positive bacteria. Live cultures of target pathogens were sourced
from &%A%ﬁcfahwa@empéu “&%ﬂfé%lrﬂgr%k%?@t‘})?ﬁ?ée%ﬁ%@r}n the table
bélotlection of Microorganisms (ACM) and Sullivan Niccolaides. The

cultures that were tested are shown in Table 4. Table 4 Pathogen ATCC

No. ACM Np. Iralaids- ANCYIQQITEOR XE{28HAIB glbéis@migntalo tes

Candida alhiine Gyt sibgaphyion dfipisinh SiiDaf(Ssllivan
Niccolaides) Epidermopghytor® SNO2 (Sullivan occosufn Niccolaides
Propionibagteriun® 25746 5109 6 7
10 12 9 11
30 12 10 11
60 12 10 11
10 The results for AMYCOT® plus chitosan are presented in the table below.
Table 2 - AMYCOT® + Chitosan
Time mm of gas | mm of gas | mm of gas
0 0 0 0
5 12 10 10
10 14 12 14
30 17 13 15
60 17 14 16

For comparison, results for AMYCOT® (0.02g) plus chitin (0.02g), incubated at
33°C, are presented in the table below.

15
Table 3 - AMYCOT® -+ Chitin
Time mm of gas | mm of gas | mm of gas
0 0 0 0
5 12 10 15
10 18 18 20
30 19 18 21
60 19 19 21

These results suggest that physiologically stressed Arthrospira has one or more
bioactive agents that lyse or modify chitin, chitosan and/or N-acetyl-D-glucosamine, or
possibly another type of polymer having N-acetyl-D-glucosamine as a polymer subunit. The

20 bioactive agent could be, for instance, a chitinase, chitosanase or chitin deacetylase.
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boves. eastied amounts of AMYCOT(r) premix powder and 3]2005/001693
creams/powders were placed in each yell. The dishes were cu ture

di tm p S e en and the dishes were
Fnosr;)elct d daIF?Af@I%L%%%EyS v‘\'/gIl E%n%teyﬁﬁtrc(g?&’f& of StrrasadeAridmandra
evident. é”?"lﬂaéﬁﬁ’gﬁ’@’ PAAIX AT Bisiai: pladanees Eere &I oiHha live fungi

deGr'Ehiq;tglaneajaaeﬁuhere fungi have been destroyed, leaving only

residu ldry to ic matter (as seen by light and electron
mlcrosf(}:opy lﬁﬁ“% ?m ESL PRFRB e sE Savaead Frome ibeetmeritay Fopa Culture

HodlqstinmetsF&Exn Qlecléastmhmz@bﬂec?fi@ﬁ W CRIREHEARIECLRONFEhAYSullivan
the-iesaes. heigh A5 %eecere 0 denshtyé?g%greater

transparency compared with un edtawn. n area where fungi
cell walls have been largely destroyed, but that some are still present,

often as rounded cytoplasmiC Spherggias Seem by tightand-eteetren

Ratbogenopy). MeasusaraenNef the ZoNep ITgikRy fronmtheo ii‘«i)‘flftes

Trahareaonf the welllgoghesgutside perjregggr of the Zone nreach case:
meegrerdsae ment| is referred to as the|zonal 25 distance (ZD). The

Garetida of bfsersones &3 non-linear meabyse4of the efficacy qf the biocidal

Txisbaply teyanisrang pathogen in vitro. WO 2006/047830 | §NOT (Sallivan
RPCT/ALI2005/001693 16 The in vitro cpntrol results are showichaidabis 5.

Epidaransnkvith No. Pathogen Result Siz¢ of Size of affected |SsmaNCe (Sullivan
ﬂaﬁc@wnm {mrm)—(ZD) (mm) 5068 Trichophyton Clearance GNidcetuiiis) o

atlég’ﬁg‘ﬁeff%rar 22 %% 5109 Propiohii&Bterium No cleafance acne

naereblealy)}-ATCC No. 4808 Trichophyton Clelarance 5 8

l'l o)
\buILUI et—anaeren

menta o h tes 9533 Trichophyton Clearance 6 10 menta o h tes
A uniform lawn of each pathogen was grown on a dish containing Potato Dextrose

Agar (PDA) medium. After 3-4 days of incubation, four wells were cut in the PDA medium
with a sterile 8 mm diameter cork borer. Measured amounts of AMY COT® premix powder
and control creams/powders were placed in each well. The dishes were cultured at
conditions appropriate for the respective pathogen and the dishes were inspected daily.

After 2-4 days two concentric zones around the well were evident:

1. A smaller transparent circular “clearance” zone around a well. This is an area
where fungi have been destroyed, leaving only residual dry cytoplasmic matter (as seen by
light and electron microscopy).

2. A larger semitransparent “affected” zone extending from the perimeter of the
clearance zone. The affected zone is recognised by the lesser height of the lawn, its lesser
density and greater transparency compared with unaffected lawn. This is an area where
fungi cell walls have been largely destroyed, but that some are still present often as rounded
cytoplasmic spheres (as seen by light and electron mlcroscopy)

Measurement of the zones is taken from the outside perimeter of the well to the
outside perimeter of the zone in each case. This measurement is referred to as the zonal
distance (ZD). The radius of the zones is a non-linear measure of the efficacy of the biocidal
agent/s against the pathogen in vitro.
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Figure 2 shows clearance of Canada albicans (ACM 4574) using AMYCOT®,
which is evidence of the efficacy of one or more biocidal agents against the condition thrush.
AMYCOT® premix powder is at the 6 o'clock position and a “human trial cream” having
12.5% w/w AMYCOT® in an aqueous cream is at the 12 o'clock position (ZD of 9 mm).

In the case of the anaerobic acne-causing bacteria Propionibacterium acne, no
clearance was obtained when tested under anaerobic conditions. An explanation for this is
provided in Example 4.

Example 4 — Antibacterial Activity of Stressed Arthrospira on Propionibacterium acne
Respirometry showed that AMYCOT® has antibacterial activity against P. acne.
AMYCOT® premix powder (0.02g) and 5g “human trial cream” comprising 12.5%

w/iw AMYCOT® were separately reacted with a broth of the anaerobic acne-causing
organism P. acne (ACM No. 5109) in a Warburg Respirometer in the presence or absence of

oxygen. The results were compared with those of a control comprising P. acre broth devoid
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or modify the cellular wall of fungi. Such an agent may be a chitinase,
chitosanase or chitin deacetylase. Although P. acne and other
Gram-positive bacteria are not believed to have chitin or chitosan in their

ce @%v%lg |s suspected that one or more biocidal agents +yse Qr

mod ace -D-glucosamine/peptidaglycans in the bacteria cel U20 %01693
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el Bahibe AT BT SO AR ndihratacefinpehbelottesprypercial

growers of Arthrospira tend to minimise stressing of the organism as much as possible as the

thick mucoid coating tends to clog machinery for processing the organism.
Arthrospira (Spirulina) powders were obtained from the following suppliers:

China Spirulina - Jiangsu Cibainian Nutrition Food Co., Ltd. China

Febico - Far East Biotech Co. Ltd. Taiwan

Life Stream/Earthrise - DIC. California USA

Pacifica - Cyanotech. Hawaii USA

Siam Algae Co. - DIC. Thailand

Spirin ~Yunnan Spirin Co. Ltd. China

Synergy - DIC. China

Each powder was mixed in an aqueous cream using 12.5% w/w concentration. Each

NS R

cream was then decolourised. A uniform lawn of 7. rubrum was grown on PDA medium in
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antifungal activity against Aspergillus niger. The cream produced a
clearance of 4 mm, as seen in Figure 5 at the 12, 3, 6 and 9 o'clock
positions. This indicated that possibly all commercial preparations of dried

Artvt; irayyusye likely to have some level of antifungal 15 actjyity, AY??HB?/H&IG%
requiring an additional stressing step 9% further processing step such as
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I

° Microsporum canis

3 Trichophyton mentagrophytes
® Trichophyton rubrum

° Epidermophyton floccosum

e Fusarium graminearum

° Alternaria sp.

o Malassezia furfur

A uniform lawn of each pathogen was grown on PDA medium. After 1-2 days of
incubation, wells were cut in the PDA medium with a sterile 8 mm diameter cork borer.
Measured amounts of AMYCOT® were placed in each well. The plates were cultured at an
appropriate temperature depending on the pathogen. The welled plates were inspected daily.
The clearance was measured after 2-3 days. Measurement of the zone is taken from the

perimeter of the well to the outside perimeter of the zone.
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Figure 7 shows a well of 12.5% w/w AMYCOT(r) cream produced a
clearance of 12 mm of the pathogen F. graminearum. F. graminearum is

a causal agent of hoof infections. 15 Figure 8 shows that wells of 12.5%

W/W (ﬁ%\ﬁ(/&?‘g&r) cream produced clearances of M. furfur. M. furfur is a 001693
called] agent'of dandruff. Figure 9a shaws a well of 5% w/w A’RW’CWB
shampoo produced a clearance of 3 mm of the pathogen T. rubrum.
Figur e RIPL ST ATHY BeYHER %%lgmm HIEY(LkRyagainst the

tacpetpathogens.4 20 mm of the pathogen C. albicans. Example 7 - Activity of

Stre roOSRI inst F L Diseas f Plants,The antifun
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Fusarlulgé [%{ja inearum Pithomyces Chartar ofrytis cinerea
| :

e N TORHGELPRAIRS 5 25D A8R8Y JeBIOR A PR Worm.
medibiigurAfishdv2 davalaff BDSvcabatiov YUEIERvarems yiradittwel B Blearance of 3
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Flveessuins PERiRdodahyis RlRastie agamast Has mraseiesha iR varaays.
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ot A G R O T 0 B0 oG8 o8ep
alplgansolse alkisonsis ativeakagrpapEdg provirgddoasiitisf AMYCOT(r)

againgLhe aae! PINPSLNS s32m% AN AUNE QI SieRmPIRkLsttaor 12

clegrance of 13 mm of the pathogen F._graminearum. F. graminearum is
m&‘é%&%?%‘é%‘ff‘df LY BAGHTantt SESTHITETHR SASPGRLRES ¢hijarkfsetions.
showBigutw@llshéd:2 that wells AM Y.CX0 Wiy ABEYC OME ueethprléaahdeapintds of

j%[.tlﬁ enk Sg}%gﬁrm dx&ﬁartarun: Is a causal agent of facial
e. 12.59

eczema In'sheep catt % wiw AMYCOT(r) cream produced a

clearBissee Seahavs arwel phifbyén BMYREYER Bampaerardycgdagisgrance of 3
mAg6Nhe bRabais Iy isHm.0 12.5% w/w AMYCOT(r) cream produced a
clearance qf 9 mm of th n Al ia sp, the casual agent of leaf
ot L EbIS Ko REothd o) AN C R e e Trairance of 4
nEuekthe Pattiogee s albiarECOT(r) in the form of an antifungal spray was
tesjad il HQ GRS SeXUBEN Urthrospira Against Fungal Diseases of Plants
The antifungal activity of AMYCOT® was tested in vitro against different fungal
diseases of plants. The following pathogehs were sourced from the Department of Primary

Industries, Department of Agriculture, ACM and nurseries:

° Fusarium graminearum
° Pithomyces Chartarum
e Botrytis cinerea
o Alternaria sp.

A uniform lawn of each pathogen was grown on PDA medium. After 1-2 days of
incubation, wells were cut in the PDA medium with a sterile 8 mm diameter cork borer.
Measured amounts of AMYCOT® were placed in each well. The plates were cultured at an
appropriate temperature depending on the pathogen. The welled plates were inspected daily.

The clearance was measured aftér 2-3 days. Measurement of the zone was taken

from the perimeter of the well to the outside perimeter of the zone.
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plant pathogen, Botrytis cinerea. 5% w/w AMYCOT(r) powder was
hydrated with water, but 15 was only sparingly soluble. A uniform lawn of
B. cinerea was grown on PDA medium in a dish. The right-hand side of
the_dish was then sprayed with the spray and allowed to sit at room

tenYlVF?e%% U 13 24 hours. The Ieft-haag side of the dish was r%’&%‘b%@?&??m”

Fi 11 sh that th d, si f the dish had i. The .
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Example 9 — In Vitro Antimicrobial Tests with Stressed Arthrospira and Monographed

Actives

The antifungal and antibacterial activities of various over-the-counter fungal and
antibacterial creams (including Lamisil™, Dakta Gold™, Canesten™, Tinaderml_'M,
Daktarin™, Tripod Labs™, Resolve Tinea™, Resolve Balm™, Resolve Plus™, Clearasil™,
Benzac W™) and AMYCOT® were tested in this and other examples.

In this example, the antifungal and antibacterial activities of various over-the-counter
creams and AMYCOT® were tested by an independent laboratory (ConMac Laboratory
Services) against the target pathogens Trichophyton mentagrophytes, Epidermophyton
Sloccosum, Trichophyton rubrum and Propionibacterium acne.

The results are shown in Table 6.
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other instance of a cream showing activity was Lamisil™ against 7. rubrum.

Example 10 — In Vitro Tests with Monographed Actives and Combinations with
AMYCOT®
Antifungals such as miconazole, tolnaftate, bifonazole and clotrimazole work by

inhibiting specific protein production, preventing normal functions such as reproduction.

The antifungal terbinafine works by preventing the formation of vital sterols.

The first aim of these in vitro tests was to determine the efficacies of various over-

the-counter creams or their actives as fungal inhibitors and to compare the efficacy of

10 AMYCOT®. The second aim was to determine the efficacy of AMYCOT® in combination

with one or more of the over-the-counter creams or their actives as fungal inhibitors.

Sabouraud’s liquid medium was inoculated with the chosen pathogen. The broths

were then incubated for one week at 28°C. A sterile swab was dipped into a broth of the



3:00 Tinaderm tolnaftate 2%) 0 6:00 Placebo 0 9:00 Daktarin
(miconazole 2%) 15 10 Table 8 - Inhibitory Test (Figure 13) Pathogen:

Tricho h ton menta ro h tes Position Agent Size of Clearance (mm) 12:00
AMYCO'%{O%Q.S% cream 4 3:00 Tinaderm (tolnaftate 2%) 1 6:00

PlaceB0' " 5700 Daktarin (miconazole 2%) 11 Table 9 - Inhibifcgrf/lﬁlézg 3/001693

(Figure 14) P gen;,Candida albicans Position Agent Size of Clearance
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Table 7 - Inhibitory Test (Figure 12)
Pathogen: Trichophyton rubrum

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream | 8

3:00 Tinaderm (tolnaftate 2%) | 0

6:00 Placebo 0

9:00 Daktarin (miconazole 2%) | 15

Table 8 - Inhibitory Test (Figure 13)
Pathogen: Trichophyton mentagrophytes

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream | 4

3:00 Tinaderm (tolnaftate 2%) |1

6:00 Placebo 0

9:00 Daktarin (miconazole 2%) | 11

Table 9 - Inhibitory Test (Figure 14)
Pathogen: Candida albicans

Pasition Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream | 2

3:00 Tinaderm (tolnaftate 2%) |3

6:00 Placebo 0

9:00 Daktarin (miconazole 2%) | 15

Table 10 - Inhibitory Test (Figure 15)
Pathogen: Candida albicans

Agent

Size of Clearance (mm)

Tripod Labs (clotrimazole 1% + tea tree oil)

10

Table 11 - Inhibitory Test (Figure 16)
Pathogen: Trichophyton mentagrophytes

i Size of Clearance
Position Agent (mm)
12:00 50% AMYCOT® 12.5% cream + 50% |10
Daktarin (miconazole 2%)
3:00 Resolve Tinea (miconazole 2%) 10




3:00 Resolve Tinea (miconazole 2%) 6 6:00 Resolve Balm (miconazole

2%) 7 9:00 Resolve Plus miconazole 2%) 11 Table 13 - Inhibitory Test
(Figure 18) Pathogen- Tricho h ton menta ro h tes Position Agent Size of
Clearance gmm) 12:00 AMYCOT(r) 12.5% cream 1 3:00 AMYCOT 12% +
cIOWTARZ0IE 8% 13 6:00 AMYCOT 12% + terbinafine 1 % 1 1 PG 2005001693
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12.5% cream + 14 50% Daktarln (mlconazole 2%) 5:00 1% clotrimazole 4
6:00 109% tolna

O a.v:

o e
Pathogen: Tric iyfon_ mentagrophytes

Position Agent Size of Clearance
h (mm)

12:00 AMYCOT® 12.5% cream 1

3:00 AMYCOT 12% + clotrimazole 10% | 13

6:00 AMYCOT 12% + terbinafine 1% 1

9:00 AMYCOT 12% + tolnaftate 10%

Table 14 - Inhibitory Test (Figure 19)
Pathogen: Trichophyton mentagrophytes

Position Agent Size of Clearance
' (mm)

12:00 AMYCOT® 12.5% cream 1

3:00 AMYCOT 12% + clotrimazole 10% | 11

6:00 AMYCOT 12% + terbinafine 1% 2

9:00 AMYCOT 12% + tolnaftate 10% 4

Table 15 - Inhibitory Test (Figure 20)
Pathogen: Trichophyton mentagrophytes

Position Agent Size of Clearance
(mm)
12:00 AMYCOT® 12.5% cream -+ |11
miconazole 2%
3:00 Placebo 0
6:00 Resolve Balm (miconazole 2%) 7
9:00 Resolve Plus (miconazole 2%) 7
Table 16 - Inhibitory Test (Figure 21)
Pathogen: Candida albicans
Position Agent Size of Clearance (mm)
12:00 50% AMYCOT® 12.5% cream + | 14
50% Daktarin (miconazole 2%)
3:00 1% clotrimazole

4
6:00 10% tolnaftate 0
9:00 2% miconazole 9
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as opposed to a spirit base which is normally used. In the in vitro tests
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00 dGERINAIING16:00 AMYCOT(r) 12.5% cream + 10% 6 tolnaftate 9:00
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Test (g firasieifabsthiogaived saveng ki vinel eradingsn Rp&M smedsim plates
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The fungicidal test results are shown in Figures 22-28 and Tables 17-23 below.

Table 17 - Fungicidal Test (Figare 22)
Pathogen: Trichophyton mentagrophytes

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream 6
3:00 AMYCOT® 12.5% cream + 1% | 6
terbinafine
6:00 AMYCOT® 12.5% cream + 10% | 6
tolnaftate
9:00 AMYCOT® 12.5% cream + 10% | 5
clotrimazole

Table 18 - Fungicidal Test (Figure 23)
Pathogen: Trichophyton rubrum

Size of Clearance

Position Agent (mm)

12:00 AMYCOT® 12.5% cream 9

3:00 AMYCOT® 12.5% cream + 10% {7
clotrimazole

6:00 AMYCOT® 12.5% cream + 1% |8
miconazole

9:00 Placebo 0




6:00 AMYCOT(r) 12.5% cream + 1% 8 miconazole 9:00 Placebo 0 WO

2006/047830 PCT/AU2005/001693 25 Table 19 - Fungicidal Test (Figure

24) Pathogen: Tricho h ton manta ro h yes Position Agent Size of

Clearance mm 12:00 AMYCOT(r)12.5% cream 6 3:00 AMYCOT r 12.5%

créshPPY8 8% rbinafine 6:00 AMY%%T(r) 12.5% cream 5 +P{(J¢4U2005/001693
Inaftate 9:00 AMYCOT(r) 12 5% cream + 10% 4 clotrimazole Table 20

T‘#’Gﬁ C'Ia?é!ngé%‘ii’(ﬂ&ﬁféﬁlﬂlrpaﬂiogen Tricho I: ton mentaro h es
] L R

ieSn 12:00_AMY. QT(r)12 5% cream 8

Eﬂ_ﬁimﬂhnvr‘hT{r /%%g_g;@;m + 19 7 terbinafine mf Clearance (mm)
B’_U(] COT(r)E2-594 0 I® 1 te 9:00 ﬁ/IV(‘(]T(r\ 12 5%
cream +10% 4 ¢ o m‘gg% ﬂea?—"ungléé’al Sest (Figure 26)
ahogen—Trichq " d tes-Posttior-Agent-Size-ef-Glearance
(mm) 12:00 AMY aﬁ crear%agl?, :00 AMYé OT(r) 12.5% cream +
ol 4 terbinafing orpo. 0% toinaftate-9:66
AMYCOT(r) 12. E%]&{ﬁﬁégofe 10% 5 clotrlmazole 'lable 22 - Fungicidal

Test (Figure 27) Patho en: Candida albicans

Table 20 - Fungicidal Test (Figure 25)
Pathogen: Trichophyton mentagrophytes

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream 8
3:00 AMYCOT® 12.5% cream + 1% |7
terbinafine
6:00 AMYCOT® 12.5% cream 5
+ 10% tolnaftate
9:00 AMYCOT® 12.5% cream + 10% |4
clotrimazole

Table 21 - Fungicidal Test (Figure 26)
Pathogen: Trichophyton mentagrophytes

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream 9
3:00 AMYCOT® 12.5% cream + 1% {4
terbinafine
6:00 AMYCOT® 12.5% cream 5
+ 10% tolnaftate
9:00 AMYCOT® 12.5% cream + 10% |5
clotrimazole

Table 22 - Fungicidal Test (Figure 27)
Pathogen: Candida albicans

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream 8
3:00 Daktarin (miconazole 2%) 0
6:00 Canesten (clotrimazole 1%6) 0
9:00 AMYCOT® 12% + clotrimazole 1% | 5

Table 23 - Fungicidal Test (Figure 28)
Pathogen: Trichophyton rubrum

Position Agent Size of Clearance (rum)

12:00 AMYCOT® 12.5% cream 6

3:00 10% clotrimazole

0
6:00 10% tolaftate 0
9:00 2% miconazole 0
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Position Agent Size of Clearance (mm) 12:00 AMYCOT(r)12.5% cream 8
3:00 Daktarin (miconazole 2%) 0 6:00 Canesten (clotrimazole 1%) 0 9:00
AMYCOT(r)12%+ clotrimazole 1% 5 Table 23 - Fungicidal Test (Figure
28%%%th60€4en: Tricho I: on rubrum Position Agent Size of Clearg%lce n(?sr/nﬂ%1693
129003 35)0T(r)12.5% cream 6 3:00,10% clotrimazole 0 6:0010%%
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greﬁf'f1 fedtice the efficacies of either. The combination increased the

inhibitdey wkdirgiior ofigdyEECOT®@1yitbhkitbee anacbuavels esffdlotivmasntradid not

RCULMPIRC B cAf:T Be SAIRLINRL Bk SCRTER WIRCINHRAL Yftect (see
slig inhibited the antifungal activity of AMYCOT(r) (see Figures 22-28),

tl
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detriribe tahéffeisrooltAMNOIOTE wwith thletfitngicle alightlyitytobited the antifungal

inatj (see Ri /546) .. The, combination crea .
T oo LM LA ol LGl coTe win
mipnagelhpd squEeth detinaeilriteqts ancthainbilitorn arthe Bmgiridnagtiity of the
cansihah hernhikimpnasdiysgicidal activities of AMYCOT(r). The

oo et Y A DD 90 S FR Gt
breagh spetiras imathesctive efthtralyath depeinbibitoentagrephfitesofseel¢-mpdrboth the
it el &wﬂﬁgq@@aj%ggigg%?m@f@tion cream AMYCOT(r) and 2%

miconazole restricted regrowth of the pathogen after a clearance was =~
madel Bf oRPIPRHGTe EcEX Attple2d 22 TRRIRIBE ARthBERirddth ameeSirhile
cleantbéionsdieved with miconazole alone became encroached by regrowth as in the case of

the pathogen T. mentagrophytes (see Figure 20).

It was also found that the combination cream AMYCOT® and 2% miconazole

restricted regrowth of the pathogen after a clearance was made around the welis.
Example 11 - Trials of Arthrospira on Various Skin Conditions

A subject had advanced athlete’s foot, with deep lesions between the toes. The
subject reported that itching caused by the fungus stopped within 15 minutes of first
applying 12.5% w/w AMYCOT® cream. Inflammation reduced and in some cases
disappeared completely in 12 hours. The lesions began closing within 24 hours and
completely healed within 4-5 days.

These observations were repeated in the case of acne with subjects recording that the
associated inflammation disappeared and that their skin returned to normal colour and
became soft and pliable like new skin. The pustules also dried out.

It is the belief of the inventors that one or more biocidal agents (eg. chitinase,
chitosanase, chitin deacetylase) interact synergistically with other components of
Arthrospira to give rise to the therapeutic effects. The itching in fungal infections is an
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A subject had advanced athlete's foot, with deep lesions between the
toes. The subject reported that itching caused by the fungus stopped
within 15 minutes of first 25 applying 12.5% w/w AMYCOT(r) cream.
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AR ean %ta%%%?&‘i{%%%&{s}?-5% w/w without further processing, and

was tested for antifungal activity against T. mentagrophytes, T, rubrum
and MhsrEGeRdB I HigaEe s thp SEFRREaRETE 3) Clearansesagaingt gz an at the 6
olhieckgmdaroduced a clearance against T. mentagrophytes at the 12, 3,

6 and,9 o'clock positigns,. As seen in Figure 32, the cream p. r?Jr.luc d
cIearaAr? csgeélglgl rﬁpﬁuf ° ?l? b;(lﬁer"ncgtafﬁé’ rgc{% cﬁ)%kaﬁgrs%ﬂ%en?% Sstej{ef In fffzcrleat the 6
03B ckeositemm produced a clearance against M. fructicola at the 6 20

o'clocitRQSHiR EhasFoANAIN$3 SHRRRL: HALPRRE RS NERR IR &Sion, dry
explosive decompression, dry freezmge,ﬁdecqlounsatlon and milling need

fiBBe LefielatiSEHTR BHEHE Rt A8 ARTASERH S HAWHGHRRSUSE 4rthrospira
havitigifyngixidab pteidid; - Antifungal Activity of Arthrospira Not Explosively

DeﬁgMﬁ -gAnﬁfungal Activity of Arthrospira Not Explosively Decompressed

This example further supports that the post-harvesting step of explosive
decompression (potentiation) is not required in order to produce Arthrospira having
fungicidal activity.

A dry preparation of Arthrospira maxima was sourced from a commercial grower. In
one instance, dried Arthrospira was disrupted by explosive decompression (potentiated)
using the method described in New Zealand Patents No. 328013 and No. 328740. The
Arthrospira was re-hydrated, decolourised, dried and milled to form a dry “premix powder”.
The premix powder was then suspended in a suitable carrier (12.5%) and will be referred to
as “potentiated AMYCOT®”.
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25 This example further supports that the post-harvesting step of

explosive decompression (potentiation) is not required in order to produce
Arthrospira having fungicidal activity. A dry preparation of Arthrospira

maxima was sourced from a commercial grower. In one instance, dried
ArIEBIANHES disrupted by explosive gdecompression (potenfi&itt?45/0016%3
using the m%tlhod %escri ed in New Zealalgg Patents No, 328013 and No.
328740 TSR HFOEIS - PREFRARL fG S E JhsuFaes Urideramarrssipay method
tigsferibechinl iyetp nalbngd Batcias N 13 §iEnand Moy A28 e Satheihis yegerdRe will be
}l@fgﬂ'ydi{glgkecg%gﬂ (hrpleypd will be referred to as “"potentiated
AMYCOT(r)". WO 2006/047830 PCT/ALT2005/001693 28 In another
instandt® #He Jrepigti M-t derdefrel AMESOT @B com Spetsitrteh ANKCOT®”
predodbedlitoNesudedtancRatentaiNer3430%3and e 1328449 .ousktiSsitions,

Pe@%%%%&?zn 'énbg ref%r)red t as "original AMYCOTW. As seen in Figure

34; hoth “original ANTYC Wr&an%prﬁo?é’ﬂtigté’&%ﬁw"p‘§b¥‘6‘a'ﬁf‘}eﬁep for
Bipdesingerdirenrihadsefyaginidal lhetivitsia sp. at the 12 and 7 o'clock
PoSilionsyiNaSPRRHE ipHeAfEs GRIRNP dEORNIESEIONAIR! 80 compositons
essential post-harvest step for producing Arthrospira having unglcu?gf ’
%?Sﬁ%ﬁ%i f ﬁb@mﬁaé%b%embﬁ%smwthﬂgr@m frenprfheibrrgd ambit
thé sompdsiteansentivathods of use and preparation exemplified above
withoupglepartin the br it,10 and scope of the inventign. . .
The tg?m "Qompér%ijéflli @ﬁd%grg%%&gf?ﬁéh %gr‘:rlflm SUC gss "EOMmpt |§sesc’rogrcmlprlsmg
apcopspstisERyn ta denpte theinadpsies abmeatethinivasusichiof inttatecinter s orclude
sigtechentegessrul RRY IORCHMARAMLAIAGT MIBRCEaHBRY RTSLINIGE 8 usive
u Ie%s3 |,1(;[he§%1 ext 9r lejsatg an gxcl_uswe _mterpret_atl_on of the ermis
req%’lré%f.1 iy ny refera e S%publlcatlons cited herein is not an admission
that thAnyigefersure soqoridisatiens cituh harejanie radtknoadadgioin thatshi@lisclosures
Mfisutd Lot SR %&g@@&d&ﬂﬂ&paring an Arthrospira-based
composition for topical use on a subject, said method comprising the

steps of: (1) physiologically stressing Arthrospira but not freeze drying the
Arthrospira; and 5 (2) combining a fungicidally or bactericidally effective
amount of the stressed Arthrospira of (1) with a carrier, solvent, base or
excipient suitable for topical administration to the subject. 2. A method for
preparing an Arthrospira-based composition for topical use
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as a fungicide or bactericide on a subject, said method comprising the

steps of: 10 (1) physiologically stressing Arthrospira by removing up to

about 80% of liquid within which the Arthrospira is being grown; (2) MCSLLP
washing the stressed Arthrospira in order to remove contaminants; (3)

drying the washed Arthrospira; and (4¢gombining a fungicidally or

bactericidally effective amount of the washed 15 Arthrospira with a carrier,

solvent, base or excipient suitable fej 19pi\g&! administration to the subject,

wherein the Arthrospira has not been freeze dried. 3. A topical fungjcidal .

compdsition GomMBHSIhECR REFRIARENY SHBEAE GRISEHCOMRORLALLY topical use
Srisdsnbysioloicali stesspdifstitoskipa énd a carrier, solvent, base or

excipient suitable for topical administration tq the subject. 20 4. Use of a
ORISR SHIB R BP P I RL Ty i SSRE AP AR
@§UiRhbLRANMENFRAREIAN PXEIPICRI-Riable fctnRiaal oasloinistratiendo a
subject in the preparation of a medicament for the prevenﬂgen orttreat[nent
/Hfférfﬁﬁféﬁlofﬁ??éétYliWrécfﬁ‘S‘He&%ﬁ‘fé@%&ﬂ’é’ﬁ%ﬁﬁ’é"&ﬂﬁ?@éﬂ% LT OREE
Arhrespita has thetberotfreeze dried. 25 5. The use of claim 4, wherein

the subject is a human. 6. The use of claim 4, wherein the subject is an .
animaP-an agnctfidid 8F ﬂ@ﬁ?&ﬁﬂﬁj?&l‘%{fz’gﬁ{ﬁ? gé%as?%acr?fgﬁ? Haa Tof topical use
ﬁw&lﬁgﬂzﬁe Arm@iﬁ@ﬁiﬁv 81 gmfﬂj;%t?gﬁp:\ﬁ&m?ﬂg@%ﬁim rl&sm\m «aid
method comprising the steps of: 3 sialogically stres e
SIS L ST 5 o AT RO AN LA o lqid within
wmen Ol e stpessrbAHE s of (1) with a carrier, solvent, base or

e et ooty e st e e
GomRLsinGavsteistfeopinatidn 5 of a fungicidally effective amount
e s P conaby s eet Aamatn s epone
InpiealaeimiiBtiadiondo sobehjebhse of becippicatditabieifialtopivgicsition sfation
S St e 0o e s s elered fom e arup
econazole, ketoopinai dlegictltblaftateiion Usepfiaifungitidalbdetizctitestive
SRt - Bl s ANSSBIa A ST i,
topical, adsainistrafitiariosai sibbjeort inthelprdparatiati of @ thedidancént for
the 4. Use of a fungicidally effective amount of physiologically stressed
Arthrospira and a carrier, solvent, base or excipient suitable for topical
administration to a subject in the preparation of a medicament for the prevention
or treatment of a topical fungal infection or infestation of the subject, wherein
the Arthrospira has not been freeze dried.

5. The use of claim 4, wherein the subject is a human.

6. The use of claim 4, wherein the subject is an animal, an agricultural
or horticultural product, soil or a man-made structure.

7. A method for preparing a topical fungicidal composition, said method
comprising the steps of:

(1) physiologically stressing Arthrospira; and
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prevention or treatment of a topical fungal infection or infestation of the
subject, 15 wherein the Arthrospira has not been freeze dried. 11. The use
of claim 10, wherein the fungi-static agent is selected from the group
consisting of terbinafine, bifonazole, clotrimazole, miconazole, econazole,
ketoconazole and tolnaftate. 12. A mejfjod for preparing a topical
fungicidal composition, said method 20 comprising the steps of: (1)
(@?%BME@'B@%HMHWHH&R@ tEn @ (AsomRRING.A Aogisidall(1) with a
effective amount of the stressed Arthrospira of (1) with at |east one

qamifstatieng SAarIeACRIgE SWBRIsHoyaRi Jr it 1iect,

iaRicah administatien 1asasublestvdei@ir dhe Arthrospira has not been
freeze dried. 25 13. A topical bactericidal composition comprising a

bacterfidally 2etfaéeld WM GPARIHEOPCORRT IHRfsToTsBfEgIic combination
StieRapdANtosRaidn Ao GRrHLRoAavent Rase sHyssRianl sUitakie dor

topical administration to a subject. 14. Use of a bactericidally effective

Aitlearrise grj<bleicans ressklicARFRbEPTa SHH SAMERL LR excipient

Qhasdersxeipient sifiahiedapiopiaaudiministration 30 to a subject in the
preparation of a medicament for the prevention oy treatment of a topjc

bactertd infectibh GPIifdstRBH & FRIRBENMeraie XRFBEH! -

aeticheentTeezecttipfoM @Sld:bup3dodSisiTie dfserbinalai bdondrerejn the
bacterial infection is caused by Propionibac eriugyaﬁga%tla The use of
ot

R Gy R ORAAE S BRBEL S bR 7O 'R Preparing a

topical lgacterigigab campsiianiysaid siethetomconppiision fhastentofed

1) physiologically stressing Arthrospira; and (2) combining a bactericidally .
VR A SR S, BB A PRSI ATSE 5 e 20 DA g it
hasslerfexcipient sttiiabierianopiaalubiirinisihatipepoaisn biesinatharsént for the
the Arthrospira has not been fr edEie 10 18. A topical compositian for
PEBATHE O VBN o deRist drBge! WUFF Y draHiirap gy the subleet
cortpesiion enroprisings hadiesictokahe drifdngicidally effective amount of
non-freeze dried, physiolggically. stressed Arthrospirg and a_carrier,

solvent ]éasel]g]?eegé%?e{)n@%lmalb(?e \?’E‘F{Sbﬁlc%eai}mgﬁ qtar‘gﬁ(%‘ﬁ%tt]ﬁg elected from
haprogl caBidtiae of @ibactérie)dallynaroiengicidallyeléeativeranudeidcohdiole,
gh siolo?isfa!zgsg?ss&q Arthrospira and a carrier, solvent, base or

Qéi%ﬁ SGitahie 1or %epical administration to a mammal in the

preparafion ofAameddiddorgnt faringpaiopigal fungicidal composition, said method

MCSLLP

comprising the steps of:

(1) physiologically stressing Arthrospira; and

(2) combining a fungicidally effective amount of the stressed Arthrospira of (1) with at
least one fungi-static agent and a carrier, solvent, base or excipient suitable for topical
administration to a subject, wherein the Arthrospira has not been freeze dried.

13. A topical bactericidal composition comprising a bactericidally
effective amount of non-freeze dried, physiologically stressed Arthrospira and a
carrier, solvent, base or excipient suitable for topical administration to a subject.

14.  Use of a bactericidally effective amount of physiologically stressed
Arthrospira and a carrier, solvent, base or excipient suitable for topical administration
to a subject in the preparation of a medicament for the prevention or treatment of a
topical bacterial infection or infestation of the subject, wherein the Arthrospira has not

been freeze dried.
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or preventing a defect of the skin of the mammal, wherein the Arthrospira

has not been freeze dried. 20. The use of claim 19, wherein the skin MCSLLP

defect is selected from the group 20 consisting of a pit, acne damage,
rosacea, a reddened area, a crack, a burn, a blister, psoriasis, eczema,
scaling, wrinkles, a papule, a stomatitis, a lesion, a pustule, a wound,
cradle cap, diaper rash, an ulcer, a cold sore, shaving rash, chicken pox,

dermaigs, angy, cracked Hegls ANdRRNS (R bihemeitied8hciaitiided by

wherein the Arthrospira is A. maxima. 25
Propionibacterium acne.

16. The use of claim 14, wherein the subject is human.

17. A method for preparing a topical bactericidal composition, said method
comprising the steps of:

(1) physiologically stressing Arthrospira; and

(2) combining a bactericidally effective amount of the stressed Arthrospira of (1) with a
carrier, solvent, base or excipient suitable for topical administration to a subject,
wherein the Arthrospira has not been freeze dried.

18. A topical composition for repairing or preventing a defect of the
skin of a mammal, said composition comprising a bactericidally or fungicidally
effective amount of non-freeze dried, physiologically stressed Arthrospira and a
carrier, solvent, base or excipient suitable for topical administration to the mammal.

19.  Use of a bactericidally or fungicidally effective amount of
physiologically stressed Arthrospira and a carrier, solvent, base or excipient suitable
for topical administration to a mammal in the preparation of a medicament for repairing
or preventing a defect of the skin of the mammal, wherein the Arthrospira has not been
freeze dried.

20. The use of claim 19, wherein the skin defect is selected from the group
consisting of a pit, acne damage, rosacea, a reddened area, a crack, a burn, a blister,
psoriasis, eczema, scaling, wrinkles, a papule, a stomatitis, a lesion, a pustule, a wound,
cradle cap, diaper rash, an ulcer, a cold sore, shaving rash, chicken pox, dermatitis, and
cracked heels and elbows.

21. The method of claim 1, wherein the Arthrospira is A. maxima.



