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WD 2006/ 047830 PCT/ AU2005/ 001693 1 TITLE OF THE

| NVENTI ON  Art hrospira-based Conpositions and Uses
wab@coefs30 TECHNI CAL FI ELD The present inventi oPCT/al2108001693

to a conposition conprising+Arthrospira and the 5 use

of the conposition as a biocide and/or therapeutic.

BACKGROUND ART ArTHIIdE OF BHE Y VIENTJORhown as

Spirulina),is. a cyano teria,.that r.oWn imarily
for use asAgﬁ¥o%'5X'§’ﬁﬂ7b‘€¢°'ﬁ'P8flgPﬂs %’b‘tﬁé& ﬂﬂggépeuti c
uses for Arthrospirarh@ENIUSo FIEED descri bed,

i n¢l udi ng yse as an_anti-viral agent, anti-cancer
agiEres

ARUFIION TElRPS i & PRMPOIBon QIRRIISiBE Ad{/HBEriEa and the
use OT?IQ@E@rﬁpQ{ithigﬂ%ratlﬁﬂéi'dgrbnﬁﬂﬁ thgl]ggtgﬁzggﬁdul ator. See, for

exanpl e, references cite e Spirulina
Sour ce. com websi t e BACKGROUND ART

http:// spi rul.i nasourgce. cord.librwhtm .. SUMARY OF |, |
TP RERTEORIR OB Rt SGF i 1o Guuibaririve Pt b eop yn pgmarly

for ufer &V EdAEhdATt roReD bd@c&@ﬂ'ﬁ&ﬁpﬁéﬂti@%s@@ For Aﬁhﬁﬁsﬁiré‘ﬁa?e also been
bi ocj de and/or therapeutic. ysiologically Stressed

descriked,Hingligingauseaas @) aeti-viapl 2gent, \Antiycames agents eraducer of cholesterol,
i : i hat . Arth i
recuck AP, DENRSPLERAEERol 1 0ELBOSRANEG, Mo ot v

referenbesbi oacited/e aggnt tihat i sSpieilinde ag8b@st.cémnNyi , website at
acterja, and mably viruses. Arthrospira can be
L INAVN SR A8 QL grgphtmls o exanpl e, by 20 depriving
the organi sm ofg RY BrorHE IRVENPIORY
dehydrating/ dryi ng the organism sigh  of an
Athobjept phthd presentt infenthah tnw) plowidegari pingsosphiagionalosition for
' en it,enters an anabiotic state, in

t d" )
use a%:’b&?@? ﬁ’i“i{%f "P{%ifent rounds up and a thick mucoid
coat i ngPh§sioRERANG gﬁgsﬁﬁ%ﬁﬁﬂoﬂ?@ﬁa@ﬁf%ﬂal I&Qii@ff% mucoi d

coating is believed by the inventors to contaih one
ohgopresat oiayentors hgenuiscoveaed ghat detraspéraorvgeni shysiologically

' r ors.. One. 25 or nore, of the bioactives . .
steess 0 e BBl cR R BT BhafteCReeEs Db e 2By i, bactori
and RésRERLDY YirugsJadifrospPaecaar béphesislogichRy kteael, ¥8 example, by

.agents may be, for exanple, a lytic or nodifying )
deprivipg the argiHsm of quisientsiosdight, oF by Wehvdsating/dwingrthe prganism. A sign

. Chint i N il I (A
o A er k3| BB o
an anhliotiessatp) in, whichatait yhe filmoana romedsoup Ba@lauhirkanoddasating is
prodt%g@f lethcgh}aig%%gntg{&rﬁt% gﬁ%b%&cg&’gggi g %}eggg IbtyI ‘E/h% i:rglgentors to
contal¥ 868bY Libr¥ GRASRHE %g@ﬁ\:g tﬁ'&t%@#&f]{ weér %?aﬁisﬁ?h?ainst redators. One

According to a first aspect o esent Tnventi on,
or marhenfethe Pipactivesi svyabredodpwsi the aellf wall e gassketgomnof a predatory

nmodi fving chiti chitin derivative or a_polyner r s
organff; Qe B ot e Pigfdive oama anaihe, Hio Pianinl i ior moditying
agent Ssatlll a6 AITBRISihAdeD RhEE¥ARASe SbrNéhitin 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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physi ol ogically stressed Arthrospira. WO 2006/ 047830
PCT/ AU2005/ 001693 According to a second aspect of the
WEe@soms30 nventi on, there is provided a net hodP¢DAU2005/001693
di gesting or nodifying chitin, a chitin derivative or
a ayi Y, g am . l.ymer .
o (ROt IRE (oY o f8pE0r BRI HAGHER. T8 ¥ Bibvided a
methodfondigesting hrtrhodifginigt dnitinles ichitin derivative pohypotymer having N-

ving N-acetyl-D-gl ucosan ne as,a 5 pal yner subunit
acetygﬁfﬂugpsww&oggﬁ dw%%%p F‘iﬁg%“ﬁg Wi smethedi campyisiig dhgesfep of

iy Cr o ThewChi i Chit] . | -
conbSBLORRAY SyiiTUSICIR B il S5t Aty 0 ke o o
polyneps silyunit wish@r cquapasitéon camphieingrply ssalbgically istiebsed Arthrospira.

puti fi.ed form or can. be part of an organi smsych t o\
e difip: Shlia derf it Scn e e b BB RuRapF Jormy e chitn,
chitiPdetivefivé e pelyafk *hfbeNn aOfubsantidIesirifieOfoAR R Gh ft of an
a third aspect of the present invention, there is
organgsyp chdbe eelhwelh of afangus iof Gmathfppsitiye hadierir or paw offsrexoskeleton
Ofan“ M Arthrospira, said method conprising the steps of:
S? conmbi ning a conposition conprising physiologically
stAcessibnp @4 thiglsgsped ofithd) pkent ligastionBereds ridset 4 fethod for
I oactive agent from Arthrospira; and

.. .madifiable by a

lden‘ﬂgf)lvs aé?é‘ﬁ?‘fer%e%gmﬁfﬂdﬂw%ft% &Hd grethadecompsising the stepg ef:
1 j . . .
pJ0ABiRL 2RbRpbRy RorabRihe PHARIOALACERE HTfitpira with

least dye testsnbstriteanodifinblay ashivdctiot egand fromHilghrolspiraagtput
S eni n howexer,.is referred, Preferably, the
bﬁggﬁﬁsf%‘gg g‘ﬁé’ﬁ?a{ﬁ%atlé’n&ﬁi qtﬁgﬂé{’m@rﬁ't osanase or chitin
deaeuithisle @yt et tedthObdRsd canltRSish@! Lsshying it hbBdifRation of the test
chitin derivative or a polynmer having

substigteaeaa §e canrigd @gbimatynsuitably way.a High firenglpubeereening, however, is

refe édeferabl y, respironetry is used to assay nodification
P ‘El e. degradation) of the chitin, chitin derivative or

oPheferapyl, yieEbioactive dyeitiod dhitinaselr dhitesana oY ¢1i6n Wb etylase and
of purifying . the bioactive agent. Purification

ste S . . .
the teéfaﬁﬁl%%at% by ¢hRy tip deriyajive oF taapplEmagbaving N-aestyilrd gigpsamine

[ t S I ng X | .
as o SAIGOTREUGE | PRIGHADS reBiuoflond 09,80 SLRRER SpRRGIon G
degradation) efithechitinncliifin dentvative toaloltleervmyymdror | nst ance, the
S s can .be as. described in Maniatis, et.al., . )
CHRTOd et TG SOmBHS: A1 SiEPVRA ULy ing| Bhespiqagiive agent.
Purifit{dQan bRRAFRIIY in 8 BhitablBSv BN FHEM RO S ﬁf}(ggonaﬁﬁgectﬂe steps

are incorporated heréin by cross reference.
of clopinggind lexpricssiing the @eness sbtie Aidahtivsagent HesastBpoecinde carried out in

or. _Therapeutic itin, chitin deri.vatives a
any SRSk RO BEHPEE thsgehfaier e PR g, BPAL Moleoutar
Clonihtr @ Ugbhértory) Manusl, CoRLSYring Hsrbar CABRABSN 98X, tife &Riré contents of
wal | or exoskel eton of, for instance: afgae, fungi,

whichpre inppenesafed bereindiewossgeleraneer at es, bryozoans,
00 bt P18 0to AR Sl esed b8 %s ARG QBIARTh

b&thien, haﬂmd d?isriimh;iea ;1n glucsamine containg poymers 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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WO 2006/ 047830 PCT/ AU2005/ 001693 Hence,

physi ol ogically stressed Arthrospira having lytic or
woroas0yisay activity against chitin, chitin derPUBRAU2®S/001693

and gl ucosam ne containing polyners is potentially

c e n a _broad . .
rgﬁ&% : Pﬂgsfi’)? rﬁ?@anéﬁ %ﬂ&?% ,é}? oy z‘;g l@g ghléfﬁlgl%‘ pg?@lgg activity
agalnstochmtinh ecrhltlh eddtivdtivieg ifd @Ihc@f@ﬁﬁd: ShRinind @b@nﬁér@ Rs Qfoten’ually
ha rowt r 5 replication of an organism (ie. “ .
capatyg gt Hr e aﬁétbla%hdsaﬂglawaé opd gapge of orsnignpe -Biocide” as
t f
o ES %, ok EEOPL P Y s
replicesivacef ai otgammne(serthelomgamSmQﬁay hbeaetwaﬁyﬂ:reomlkédyi at is to be

ition for use as bi.ac e and/ or. t herapeutic,
appr RO S s0me SHALICA R Rps P E MR Iarideor h bht FurharaaRtc artposes.
Phvszblifgit6ak! Fousth! 8sped ofr tHar Bfe@éx{tamvéﬂu&ﬁ COREl RY fiBvided a
a fifth aspect of the present invention, there is
compesiangiod use aser hmldﬁ)andfpemapmlcolsaltdr exnpoitiam comprising an

f f on of ect by an organl sm
effec“’%ag&otlﬁlfﬁfolgﬁ%sléér?pg ?IXgS e ’ét% "&dmi ni stering to
t Reccstdipgcto anfifhf hagdct W a0 pidsel iAvaRIBROShEIO s provided a

@?Efrp“ si ng physiologically stressed Art hrospl ra.

meth PérIaBY’iﬂtll“tawérrFé@ B ewnipfaction phen@swom of a subJect by an
Ntgf Y1 e of h L eat [

orgaﬂrlggw rlfd/nglﬂgtll}g pre 1%1 ﬂ{é %ﬁe e & gst?% e%%’%v tﬁ’f ject an

effectise amfouphyfa ccbnmosﬂidnyccﬁﬁpﬁﬁﬁg dhsiblogisdlly arésted @throspira.

p i on of di canent _for the, prevention or
ﬁ)é‘gtt%ﬁ%’h}' ﬁﬁﬁ ERPIEFESdhe sten @%tcgftqﬁéwnafa sukjge)j imcpeed of
such ﬁ)éa@xﬁbrﬁb@%@dpﬁ?ﬂn %‘AEH&)&@&&%@JM the inventors have found
t hat taking Artﬁrospl ra fromits growth 20

edVieroimelse prayided thnoisg roffpiryspﬂygucallpg;mai;eobmm@spﬁga in the
SS|on of one

[ SCCUr and..for induc
prep a% o4t v% rﬁ& W?@eﬂg%’%éﬂ%lpﬁ 100581 |t¥}?att§13nﬁ't?§t an é}lﬁ’cuon or
infestatiop offa0fubpdtst HyHnOgH fg‘éﬁishi/ stressing Arthrospira as
taught in the specifications of New Zeal and Patents

NSWPsSBeht hadnvares 11!‘?Vﬁe@@lnd\ ohathtaking vlréospira &moh un egrowth
env1ro'/i\ﬁﬁe{ﬂg m 'ébl%%n e@dfop ?fl 8£1E£1t I{& stnPgat?)C ctacy dlféxdln um?xg expression
of onaf ehmd)rabmdctlm etg@ﬂlls lh?ﬂvbllgdﬁtbdidm aabﬁv1t32 5Tﬁﬁt 1§ rsﬁé}iéefoﬂ physiblogically

rder for there to be biocidal
stressiag HEPHT9ERS tavg té%?h?épeqlféwatvn&owm@eélagflé?sawmm@rsé%zo and

33661(9t ﬁ@écﬁtn%t HelP E&Sotﬁn&d:’gﬂ%%{r osp?;fa % "RE Rl ?ur%lﬂ:? processed

have t hus far een teste i nventors haveée
(disruptodnekplasivedy decoariréssed, pomg’aataé,tmﬂleduﬂehydrateé in addiuinltA¢arbonate
ndl cat i ve of biocidal

or freeeaf%t 1\%1}%,\ Oré"ége’h{hgvgtﬁgfa%f actvdYusual | y pr epared by
hatiRsGinoRs) allRBmdidrBia e Bbaﬁﬁble%éﬂb!rﬁ%n@?ﬁ bé}ﬁul%@ ahd Eowders)

Arthrospira, wthout a step for speci y stressi
of Arifmespgiaghat Bawe thus ffalcbeencmérb'l thie lngentwsrlmvefbeen found to have

ac’uvngr ! fngﬁa? !sﬁb%tr'éssgrbcf @1 Q%Ctlch 1s egﬁél:' ﬁm@%}r@fic@ ¥e pﬂb%plzlﬁﬁ%ctwlty

Such pﬁp@tlaﬁ@nm hlsﬁﬁlw plepéired wmsﬂﬂg e AnRR dﬂz‘ré ansﬁ'ﬁl{g ﬁﬂi/ drying
e or nore of the conpositions described herein,

the 473 TORRitRs pYiFRPUE A rftapefor appifically sbpssingpbe ioeeanisor. I focty rcemmerclal
groweﬁf ﬁ%@o@ﬁtr@{enﬁé REQERLS Fre¥did F1hE ofélﬁisﬁldésr}guch 4 po3Sble 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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WO 2006/ 047830 PCT/ AU2005/ 001693 to, AL maxima. It is
to be pointed out that Arthrospira and Spirulina are

WO MI6H€830r at e genera. The separation bet ween PEEAB2009001693
genera has been repeatedly affirnmed on the basis of
manya characteristics_ including: helicity and trichone

to, 4. mggiga. Heip fo hgapeinted oyt that & riyieap e ped Pt liiarare fy separate genera.
he 0L B DM 0 e 0SS B 0 of o
charactetisti&SnclRMAg: heliditynand tiichome size; bell wpli BiractpeAndgoos pattern, gas

w355 i TRUBRS Sy SBOED 2B pBRbAiE B0 onem

oligonGdlEdiRet @Fdlddle! GN 6y rRNR, GRN USRI EFB--cpcA locus. See, for
(Cyanobacteria): evidence for horizontal transfer”.

instandend.&f. Adarieorsal JJ Balgnet! (2002) SiFse epel+epcanidc/asl atoob frarthe genetic

Cr.obi \o 2. .861<867: and,. ter 1. ”
characl PR Ao Vet PleePPinit RSl RS B bpontaopster
InterndtiSRALr Jolutidd bf BexteriBtid nd Botibhdrp Nicfbid1ogy, Vbli 33)861-867; and,

Pl atensis by Luisa Tomaselli, of Spirulina platensis i
Chapter A tMprpbplogyy Ulteasirastareogid Termomyi off 4dljrospige (Spirulina) Maxima

. AR TN SO ST tnd b pirss

(Arthraspéra):f Pgsiology, eQell-biddogypani Bsotedhnblogy. FailoulandaFgecisis Avigad

vonstk (EfITBE The SmRSIGR GeHuIbe4n s rcHication Bickite species of the
Spirull?’h%?ﬁ%t’ ed/ | ysed segnents or extracts/fractions

eof . The conposition can conprise Arthrospira
tHat compasitive em ¢omprise intact drtwespimer Efaneiisy segrhents of the

o ST TBETR BBA AGBAT T EFR e o
comprize ePanRstpiry MAY iSdlivabl ah¥@Ys nbt @er.e@refefbaﬂ%r,t ti® composition

bi oci dal activity is_not conprom sed. Normally, this

comprsg|distupted 4rdhraspiret ftlgmespts and segnEdtyr owi ng
r [ ra i n ' I : . i e .

oV SRk s Lok Gl prcbord i 0 SRR ol provided

that thelbjocidal bétevivris hoosimpramised aiNorsuily,ahisavoudy invopiel therateps of: (I)

.Ssteps include: additionall hysi ol ogi cal | t[ressjng
growinghdrikF QR gsiPi FR F‘Htaz?if-‘y Vi Qi)oﬁéws\%vl,g %Fs%ra}s%i %rd‘rﬂmélm n any
sl LTS U W ROBE By iy 5 A WL Optoal sps i
additichalp | physiokigivglly stresNingh thesgithrasping am\ang wsuitalile evayaydisrupting the

s SE SR R RSB otlesh Bl s v

decoloRtistn ShRRYR sHH 8 PP ardyf S1idBRGNAY) BhnoviRy ofdepiifg tHelbhldiphyll in
o0 splélc?fi cat | oﬁé of al\llgrw 1Zeal ar_%}g Pact) én g No. §§%6§O angp 4
any suidige ¥qyy, andemling the deied veirespd. whi ch are i ncor por at ed

RS e S SRR BTy GBI sy LR v

i ed i me of

ZealardiePateitis 1go.t 386620t dmd0336618, tHe @fierbhightsnoft whitht &re incorporated
.(nutrient dimnpution) or light for a 30 period,
hereindiyrorossiraigrenee, Eorrexaniple, siessingsan Re parried optat b e 9é hrrvest by

. d i idi , . Si . .
it Syl 92 ARG L0 AR ARG Pl o o
periodandfikierpingtreds it it vt ikilldary mamgeteon sf ulw igrowing conditions.

stressed but not, dead. For ex le,. Arthrospira canp,be. .
Stressijgrca) 2159 feoly PHUPLIRIETHIT HOWEFIBE e i ifasaia caf keeping it
alive 1?@%@1}5 DhYiidHs Y stRk8d BuPL® deh®! FEXSMRIpE, @ihro.éﬁfa]c_%ﬁd@e spray

or a few seconds. For exanple, drying can be Carrie
dried touform a fingyposidier abdisrupted 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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WD 2006/ 047830 PCT/ AU2005/ 001693 i ncl udi ng by
cyclonic drying, heat punp drying, heat tube drying,
WO edosmersery drying or thermal drying under abpCi/AB2005/001693

for short periods of time:r For exanple, filaments can
. be disrupted using mlling or explosive deconpression
includigg bye §Y¥HOHE dIryiRZNEGR 28N S8y iRt kast Jubavdrying ggfractgryqdrying or

. : e I s_of Lch

thermal ey A IR b B ko 5GP B0 Sl iy filaments can be

disrupte® rm@mgtmﬂﬁ%g) Br ekplogiv idecddhprassion 4@eseAbRDE Ne@NZ&ddhd Patents
r ependi n_/gwon the application, eg. anywhere from

va n ] !
No. 3%8&@@?@1&88 afsrntirpeoatents ef @ f incorDratRd hereiny B cross
referen?@y sui tabl e solvent, carrier, base, excipient,
I'ller, binder, plasticiser, enulsifier, stabiliser,
| Ther canaedtrationf dfedithepspiye nih, the nohdpositibn canl iy |depémiing on the
. agent, suspendin en thi ckener, fragrance, )
applicqligfots A7 VARG %9@@38%@%. toabih 100% | EABPE Qg EAginclude
any sulifle s6106ntC RS bhiDBx&GRfnf Wileh &inde? MRAtR Bel MBS fiBD k@ibiliser,
actives not derived from Arthrospira, such as _
lubricaght bufferingbiagémn, (emadlienbasolabilisingesgant, swspendinggagesy,, thickener,
& ther? eutic agaent S .‘ée. g. wound heal ers, steroids) or
agrange, Cojotirant afd PRSeValYe. o™ anino acids, vitamins). Such
a0dped@ing dneth¥Lhtendddow, ihe doffpositibn caR filifieer COIRRISE bhé®Bdr more
. can be In any suitable form The conposition can be_ .
activesa @ef ndesived efromordrafgrnies pichagy aufimigibialivale.g. Thectericides or
. THE | Lauid, i .
oot R NBbb et B (B WAHAG b, SlordBiy b offort gutrents (e
amino acitl$, witemirfs). ABtidr aesipes @re wiellkiova imfirlaried as a spray.
Al.ternatively, the conpositiqgn can be a powder ich, |,
i@ee%mossltwscwﬁos 0 &8V Saables oy 3@@ comppRitigRy C%‘hgg adginistered
. : The. | N Y . .
o A e e MG IeF B SO, B miture
thereofo f Thenmnymsitiosican be a lifipil adtnrodi4ritwspird whathiscpplidd as a spray.

ication ot.adm nistration .be as described in

AternBly, B8 t el i RS i i Pl FTRG e gDy tareet
site by2BRal@366 lffeF appli&iRIcAPEThE Gnfketdd bPenfeSBRQwmbjdcPRak &k dipped
) be adm nistered or applied, for exanple, orally,
into a pathegpnézininga ligyid fomm ef thersogmosition: ophe egmposition and method
of apﬂl?c%tti%h! %(1‘ aﬁ%ﬁﬁfskr%tiog ufa%g?)leyasorde c?‘ﬁielaau Xhe ségﬁiﬂ—&%ons of New

conposi ti on can be a tablét,” solution, aerosol, spray,
Zealand Pasiits 106.1336620 and 386609, emnul sion, gel or powder. The

conmposition can_be in the formof_ an,

Aror Fherapsutis -ysapihe Fomnoaitiop £38 Ageadnypistessd gr applicds fareexample,
; 1 e 0 | 1. :

orally, HeHEAy, TAPRRRHON NpralPERREMy DlccRY, sy, SN, 8P wiginally
The cobgwsitionaan bprdtlizn aglution, rsmsol, spragt @emansntnanglotian émulsion,

ins“gfts, onme of .which at{ee.a dressed.in 38 nore . d
gel or avilef. pThe GRmRRHHPRICHY B0t t6i A 86 BB A/ 1BFOspf{@-impregnate
bandadd 8288hg, IaAN&N ibter! AfPpBsitoty, Hedakfishauitigt hod for

preparing an Arthrospira-based conposition for use as

Prigfereblye thed/boecidtersapetive cagainstd fungit hGdanepgsities ripoteria,
protozt&gte H/?rtgg S,r%;:stgéégnsf)gxgriioelm%g h%%késéf Sg}nreeg iwrhqch 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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WD 2006/ 047830 PCT/ AU2005/ 001693 (2) conbi ning the
stressed Arthrospira of (1) with a suitable carrier,
W@ 2006041830 base or excipient. According to a SBUYEAUM05/001693
aspect of the present invention there is provided a
h s P n PLT & e Lid
') co;?x% l?gﬂga gtreasg if 642‘%8 é ik fo‘r(‘if'@ﬁlabeu Qﬁg &rﬁ%mggﬁrleﬁt', Yise or
excipi¢iet hod conpri si ng the steps: (1) phyS| oI ogi cal ly
stressing Art hr pira renpvi.n about 80%
IAGarEmg o reven PR 9%@ RSP ey A g Bt WQV’cj‘FEfWethod for
) t h 2bioBid8 dif/or tRerapeutic, said
preparing art Al A bRt SRS BIOR ol B8 B b BaR fffor erapeuti, sa
method\ccsmpmmmgﬁ)aste@srd 10 (4) conbl ning the washed
Arthrospira wt suitahle carrcier
(1) phigipioRaly Sestingn iy Ayt bh S8 2ot a6 sl gvithin
wh1chﬂ{e%%;%sﬂfkﬁs%1d§[§r&wﬁ’f t he conpositions described
herei n. "Preferably, the above methods excl ude specific
) Waéum)@le@fremcbﬁdémﬂezrde@@tdpr ogsmeHe cEdnBentsy eeze dryi ng
t he,ph I cal.l ressing Arthrospira prior to
&) dryé%ﬁhﬁwyaglﬁe%%rg}rzrro é’aﬁé\,} sol vent, base or excipient.

4) corhblﬁmf@fth@ﬁruﬁied | eirosditaywith & esinblb oArridh) dvaint, dasesoragxcipient.
Ant i al According to, an e| ght h aspect of 3&
prigse At terabetie msHods e be peedgp SRR orappsSdithe gpppositions

descntfeﬁrhekbﬁl? as an antifungal, said corrp05| tion conprising
ective amount of phyS| ol ogically stressed

mmmmm the.ab20e Ammrdm axglude @enﬁntﬁtﬁpasﬁe@iplmsﬁvet tiecompression

and/orp‘qrrese 1#%%1%?2) ysggf)glﬁ yastrﬁﬁlgrgﬁyrlt feogzg?q Bﬁmb Fo adémg the carrier,

solvent %ges&%txb%fé nef a subject, said nmethod conprising the
step of m ni sterl ng to the subj ect an efftectlve

SALSREBE O SMLEARDS B 508 in oo B, bR o

compddifidh ﬁ!@tnﬁseoz[s A1E Skt fuin g1, %ui’drbdiﬁﬁds@ﬁbm QBmphkfigean &fetis®amount
provi ded the use of phyS|oIog|caIIy stressed

of phyajalegisally stressedidranr Opipé‘ﬂar ation of a medi canent for
}R?c&fdgl}%e%'ao?u% LR yé ?Jtuﬁ%k ibRf ?l'férbol@ ﬁ’fowded a

est on o asu ect ogl ca ystre
methodr fdﬂrmeﬁémmglmytrb&tm@ acfuhgalt méattl(m ot aesstatibe of a subj ect, said

methofd?%%%g& € s?g@n@é) acfrﬁﬁjé ggg Itg %ﬁ&ng@gtgég%éeffective amount of a
comp%ﬁ{)f?%fgﬁ{gﬁ‘iglnr%%ﬁ}bs?&%g rbtre@% EAanfsgpmphyton. In a

rst e Ject I's a hunman or an ani nal
sPrtferably, themedthod cwmpmbs shesteplaf idantfyisgls) sbiect inmeed of

such GB2SLLL a0, BE Sed LR, freat : WO 2006/ 047830

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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- tinea (e.g. athlete's foot, jock itch, ringworm
deep nail bed infection) which is caused chiefly by
wae pweioes3of M crosporum Tri chophyton, Candi daP@rau2005/001693
Epi der mophyton; - thrush, which is caused by Candi da;
S ; ndruff, whjch is caused by Ml assezia; -

3 d ? ] . . . .
- t HRR Z%g- Aete’s ot jacky itghutingwansy, edesh mypilgbesivinfestion) hwehich is
Skhised tiysS d fy - Whi ¢ iscuséagi
by Nadglrbgﬁﬂg; llf}ssg‘gerc 0 hI‘OIfCOAgIB 2"@8’2‘?’& a]nggpﬂyg% ea@‘i"ﬁ’e a and
qipidermppingde;n and | ynph nodes - which is caused by
Sporat hr,i.x schenkii;_ and 10 - histoplasnosis - a
) cﬁl}rB ’W%ﬁ‘eﬁﬁﬁ?ﬁeglb%l%g Feadi ng systemic infection -
- WabgdiuffSwhieRYS@flsQVby eI RRlAs ™ capsul atum In ani mal
subj ects, the conposition can be used to treat, for

- e*@ﬁ@ﬁbm}ﬁc;ﬂﬁglgvm ﬁngranlﬂmoﬁprzacgingtltgirmiﬁ '(nCﬂ]e((js'l\lAdm, muscle tissue and
' r.atiti iculitis Crosporum
'I\I'/?B%@%%S@ye?é&hw lfg?‘ﬁ'g? ﬁ%?‘?‘ﬁ’{%&h’ um) . Topi cal fungal
- copuibthiriodsis b paniRE SprRE@nY HéWihYin IGn Gald Sl?%gﬁ%hda?fé which is

sane fun%i as I n humans. |In a second enbodi
s G®see by Drorgifriigschenii el or horticul tural product
.S ] I ruid .. vegetabl e . cereal c .
o Sfopmoisn! @ Chroptc inonianWid sen gk 375eFnigh Bhefgn - which i
c cased by iHistoplasmdeapsakik.0 treat, for exanple, head
blight and .cro rot (Fusariun), facial eczem )
(Lﬂ ?WBW@&&@"’%;% SPTRPSItipn Ay bp J1spdi frpat, forcexaamle)ring worm,
hoof | BRdctiSROt (CSRLY oA B DAlAT o fou; :
Of) m | gelw (SEJhaer g? hé”g‘é“%%ﬂ a?llersn’gﬁ rysaﬁlgheiTOﬁgBHggpgﬁ%g%omm’
Trzchqmwfys dyterndpiopifusagym. I\/b’gxipidalh i fangeftl] Ldog'dittiggﬁ)én ainéals aﬁe usually
stemgust (Puccinia). In a third enbodi nent, the
causeiﬁﬁh&sfmﬁe%ia?’{nlewr’ bui | ding material or a

blni 4 sticofd emBOEMERITERSubjeel s 6A Agh&ul ' :
i n,or on buildings for jtehest re%mﬁ?ﬁgfhfalgﬁ?%@agﬁgﬁﬁ%ﬁmhas

a plang, dlover.fgpiesstatie.cesaatl gsainepulsso mashioom spawn; pastaitreeniawn. The

: fu e85 Surpri si.ngd t he prese , )
compRitcht P8 te WB8to kBl 5% bR b el e o ParpClaserium), faca
eczemar (Fiwhompedsachanioenmy; tEouSYiB (BEhSlis elelit), WehNspBRNBEHBRRE Aiteria,

. -anti-fu %al actives (fungi-static agents) to provi de
Bipolatispepqvidery mildleve frbvenodhoaatmaawryss, Exptipke, tSphadtiagheca pannosa),
[ 1= . Art hrospira can
bmwni Iﬁ%@gﬁ;’?ﬁ’?’ﬁzﬁé’?ﬁ){l\@ hlh?lgfl e%ﬁ%} H&Lgﬁégﬁﬁ gi and prevent
r g dhitchembodimengithe 3Gbjéatdesdilimber, duilding masd cdir Dbuilding.

The oqrisBioR R e G oraPipes Eysiengnliings Egiibs Retimont emould, and

on buiRfiyShaletitis@al pywet pIeSR Y ttdAtRaR of ﬁlqugf‘\go rog.€ast one

fungi -static agent’. According to an eleventh daspect of
t hsppsiaglent the npesacritoipventoes chave foumdi dieed physislbgioally ostressed

i B PASHEERR, S0 Wi ShoShgives comgisase
agentsPe bAVZROGRA36BDad 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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nmet hod conprising the step of admnistering to the
subj ect an effective anmount of a conposition
W@ 0vp/0#78BNg a synergi stic conbinati on of PCT/AU2005/001693
physi ol ogically stressed Arthrospira and at |east one
[k at i h thod of rlses
metho{i %%&r?s‘iﬁ%#}?e ﬁtrb:;ffaﬁlﬁﬁ]lgl sZéer%}}foe E ?ubj ve amipunt of a
compdsitéai nEshpidsing €qUuisyhdigistieC Roprenaidn . pﬁb@i’o@oglﬁalﬁﬂl S@ressed
provi ded the use of physiol ogically stressed
ArthmﬁPVﬁr%’é‘pﬁt#e@S‘iqpefE’éﬁtﬁtW&taigéW with at |east one

or@fb’ralﬁgagﬂreg{xlggﬁ%c&ﬂpﬁp@seﬁ{eeﬁﬁé Ak (%ht% 1% ?‘Eﬂ%}%@{rﬁpkeed of

such tmatmcmes'trmummgxfuch mebgeain. Any suitable fungi-static

RS (SRS PIBY KSHadh B3 tobPYSle8 @y Comad ofeglrospira in
comblﬁmzx@ﬂﬁa’t 152%% BRONAENLELO bgén@ hnald ﬁfe?arati%ﬁ‘ly ofS¥ 'rﬂeﬂli’é ent for

concentration of nonographed active be used
the preyentiod @y dreatmant ¢i‘éa furmaé mfections er infestatien of Ia'pmb] etct on.

SE0ol o Stressed Art hrospira
%S:S'l %’a%%)gér’(l %ﬁggb% (% Elgp?%fagtﬁdeggt&é?ﬁ% s ﬂj'is‘?da such as
terbinafias, bigamzbley I&ﬁ)tﬁiﬂaidle nm&aché SedoRaRte,aRetodonaldlé asit otiuftate.
anti bacterial against G anpositive bacteria. The node

Any Slb}?ab%ﬁ(i’fk?&%‘if@lﬂnaﬁ goopgphesl AgivectaBabg ysahaed siibbotepend on the

1ntendéd5usQ «ﬁsth‘l-?l: f, ceI | walls of Gampositive bacteria
ysed o ervvi se nodi fied by one or nore

bl oadﬂse\oé'i’hfvsmlggijrallhIﬂtgsi;erdaAlrth'ﬂ'wﬁimhb am@lﬂtfba@&i’lia&i n

t.i ogl ycan sin acetyl osam ne and
gl e SR e el B d S5 e s 0 b an
effec’m%I ﬁﬁ%ﬁét@lﬁ a@%nﬁr@raﬁ{-{)(??ﬁ'i\% ket el“llfé 18 bf’eﬁﬁlbagtgrlal action is not

According to a aspect of the present
clearlyi understaodn, Iit isepassible thabveltiedlla ofcﬁrmopoﬂhm béateriauge azsed or

otvors B SR HRE S w3 SRR S GBSt wats consn

peptidoplydan 0SRbmPrisiAE C A-dedtgighRosantifé r a@NtN-a8sPRGIra@ic t B8d) and
present invention, there is provided a nethod for
peptldqgh@@e HAyHe digestiblewiong oa mese efthe dloarkivesct i on or

L630)  SyenR Bas ot B0 B, TSRO s «

compoartmmlfor tD.fse &scmﬂmﬂlbhct@ﬂat;omidl(Sjrm;g)sﬁ)ﬂ'lo/ﬁl@hgﬁis@ﬂé lay effective
Preferably, the method conprises

S Arthrospira.
amoury ?ﬁmﬁ@gog}ﬁa HEHEPSePi 4/ m0sBWE] ect in need of such
tA&%}ﬂﬁgttoQ{ tHiRQth! P eSUGH Y ]gl’aé? tl iBPend 818 Jﬁefesisal.l)r%‘aided a

provi ded the use of physi ol ogi y Stressé
methodvfohposyintingi or tiveting® pacperhinfectiod ca imbditatiomenf af subject,

said mgptiod fting ng ey & adEiopnd 8 th Sybieneh sEECUFF amount
of a cdn&pdaimﬁ BO® th'SM’% ﬂ%lcﬂb%ﬁaﬁ? @u@@gédb@mhﬁégfm%x anpl e,

Baci | ostrid | ococci Neunococci .
'ﬁiiéfebddb’etheamﬁﬂlqﬁr @ﬁreplamythprsdj@n ohiidentifpinguansubjenein need of

such tgﬁ&%ﬂ%ﬁgghﬁﬁ of ,ashe; WD 2006/ 047830

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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In a first enbodi nent, the subject is a human or an
ani mal such as a mammal or vertebrate. |In human
W@ aivpees3) t he conposition can be used to treaPCHANZ05/001693
dermatitis, ulcers or wounds caused by or infected
Wt %Hibgﬁﬁlixén't Vifie l%ﬁgnte&r is% g 6F gﬂ%ﬁgﬁél%cﬁ a8 aPFammal or
used reat I'ntern i nfections, such as those iIn
vertebiiatte Iai hummnssubj ents} the comypobkition can he usbdgtestteav ecrgpn dennatitis, ulcers

nito nary tr St th dd|
or woul GBiSPOHE Pt IiFFIG! B STATERBGAF arEri fbe SBPRREcH Gndhp vsed
to trea@@fér&éil lﬁé&i’dns Ofuch Ak tosé i e %ﬁrvxﬂ&? dx effe e, indBe digestive and in

ower ruit e, cereal, grain, pulse

gemtomnanmmgcmg §pap\ﬂ1roatmnsdd§m¢ar dnfecttsosl. ment , the subj ect
I f o ; B‘&éﬂﬂgﬂ? Efgcf%bﬁ‘ch?n%”?%f 6@5“# 8% %Sﬁicu&raf‘product such

as aplﬁ{tyﬁd;\oépﬂuﬁ aldgyta&br €564 Cordih! PEIOS G thfshason spesd.i ci de
According t a fourteent aspect of the present

i anaetharudcﬁmqun@mé, the sybise lée@r gxapplep]. 1 BAn-SHe gaRctyes, or 2
osition conprising an effective
Wateﬁlﬁﬁwﬂla#&%ﬁeﬁyw o ggﬂ:)al |y stressed Arthrospira.

Accordi® __ggdfd’lﬁ'sfdl(fgaﬂlvt Strasabdithedspiraas prResticite
i nvent,ion,

re is provid a 15 ne
SOEROFEES e } dpuriesri 38 ?fg@e DrSshrt AT e Bratided 2
compSHHRFSL §¥e 4% E‘p tlc‘%@@lsﬁicf‘gorﬁﬂoﬁﬁf)ﬁ %Bhl‘fﬁlsﬁ@b&%ff&ftwé‘ amount of
conposition cohprising physiologically stressed
phys1ﬂnghaﬂym¢masedTMhpewnml de can be directed to pests

S crust and c pesticide,can. .
cipeing 13 AOEHn Wied Gl pisfen GV e hL < Brovided o
methodl R8¢ suppleSsihg o‘i\@éﬁﬁvmgz@ pBRs SRl trf@BodREmipeisiagd @@rnm‘[bténng or
pesticide can be used to st og the transm ssion
p

applyingr ats effestive aotouat of oeempasitiPAFOMINTEIRSG P é(?ﬂ@lfaﬁlﬁ%liy stressed
Arthr i nsects-borne diseases. In a first enbodi nent, the
osition can be fornul ated as an insect repel | ent
OThe RRisticidencan secdinsbiedrho dhavenbuclt e arostposint and avari. The

pesticiieoILbe dUeReddo dnpheimbuctr Fotliss (o6 Smiidgegeblagk dies), wasps,
mosqﬁlﬁ%e%agnd %1%1@ s. puﬂ}&egé’srtlmﬁ@%gﬁ Wu§&?‘ﬁ@ s‘u'c)jIS1 the tt?%lrfs?hlssmn of

@ conpobsition can be applie
parasﬁe(sarspble as ﬂmsb caasmgrmalaraal,eami othet insegtsebdyne Iddaeﬁges

{rﬁrqygr%dllerrgllglsfhga S e%é) ta ! alé‘%wlé]ﬁ gs?ﬁgl i?lsecy?‘epellent or
bait. phy3| ologically stressed Arthrospira as a biocide
and/ or therapeutic on skin, the inventors have found
t et scendrenrhodimaththe cerhpositiare pars befapmlied rte syl paricultural or

oricl L FueC 0 348l R ey FBER, sy e o

mushi@bhe¥paiHbst i t uent s are likely to include:

bet a- car ot ene, whi ch provides n rlsP nt to the WO
2608 K GBbOERTPNA UROEI B SS Fn R igpplt % e Sy RATRLES 25oil, 2 man-

made \é\g%cg{freh% P‘?ilmel%} tsbtm'lhlﬂg | IR O Sreafdl B BliceRF Hefhftl: and

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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including vitam ns, mnerals, trace el enents,

anti -oxi dants, essential oils and carbohydrates.
wWO-200s04788the stressed Arthrospira inhibits or kPCT/aU2008001693

m crobe - be it a fungus, bacteria or virus - and

. er. I Luent. e it :
skin (SRS WEUPES | AL IR ANb 3Rk Brof RS dnd, Bfher nutrients
including vitathinsnalirekeds, tice blemepisy antihad dartie esgeatialicils qud tarbolesirates.

ven . when no hysi o] ogi.cal | ressed, such_as i .
fﬁ%@t,t%%tf%% " "_ow%mggwa e s ShERirTIe <R e Filigys; hacteria or
virus - 268 e oBRr s@sBithisioF %M?OWed aﬁaifgﬂgletdgﬁ,a?% E&RBEY by the microbe.

I nvention, there Is provi nposI on for .
rBpapreseny iovenporeheme ifoundatiae idetirogfira hes therapewtic qualities even

wien By OB o L Ty e B 3R LA 2 in sk
repair_corrpri ses physiologically stressed Arthrospira.

According to a seventeenth aspect of the present, )
iAerordingrio @ réxteently 4spesyi ofe thea prasemoinversions dheter isnproyided a

Fevend | def . i f [ :
comp i HERL AeprE G yalbollf £ Ko o EIRE] pr S, said
compo%mbc]!:tntmglf)riaingﬁmm&bﬁifmmmﬁ‘pf usimmgspAra.hr ospira. 15

Prefer y, the conposition caonprjses physjiologically
JHreigeab ﬂ;srqumﬁwgmpweéfpé\ﬁigfogwaﬁhs%%ﬁdn%a’?r spira.

. _ ) crat .
&émﬁfé%n?%ﬁ) 4 DS eb&n AbpebAsithd éﬁég 9 i eiBSH Merd 13 %«gﬁ&’ecﬂ{ method

suc atment or redquiring preventi on. eis
of repairing q@r praveeting hedefset of thar skinadpr memmpakfseidamethod comprising

e o SRR S S F B
AP EREMY, Ak cobthRitidalcBmbrisds phfoRkically brassammlospild)e
conmpositions according to the sixteenth and

sRreEarablyntite mephast eomprisasethe stemed slentifving amamsrid ipmeed of
nore ingredients ttjes as described for the
such tEegﬁ%S%ti i%%glﬁggso‘?cg]i ﬁ%ggiﬁééd'he ot her aspects of the
| TivegBt isonlsb hptovidade the ae deff iArgikosgine, posfprbily i ghysiologically
according to the sixteenth and sevent egnt h aspects of .
stressechdrifiggHt¢.0n theprapaatiplf AaBrJicaMeph LRIGTRpIIRE Oppreventing

adefe%‘,pgfﬁﬁt&%?%fg%ﬁﬁ}ng?d above. The skin defect can be,
of exanpl e, a pit, acne damage, rosacea, a reddened

dfleacongpositioas kccoadihg tathe aiNtdentt &rd sepededndls aspects ©f éreainvention

scaling, winkles, a papule, a.staq Lti a lesion, a ..
can haﬁﬁ Spg PEMOLe W(g(gﬁ@ge,nt% Plégqoge@g?) as d?S&BE?C{ foggﬁe’f C‘gﬂ??ﬂltbo ’ac%ordlng
to the 5BbChspOtE of BB RWeRHoN AR haveHebk88kiRAX, dermatitis,

cracked heels and el bows. The conposition can be used

t Bhet camaposhioms acionding to thedixgeensn evpriteenth agpeetstof the invention

renpve i nfl ammat i of th kKin, JThe conposition can

are profgiaR aperse Tt e s ESaoed AR T The
CPREOSIG tdefdt 6811bd) ot SRANPI6, 4 BibAche Sﬁlﬁﬁid_; k658648, a reddened area, a
sun- damaged skin, and ry and _ scaly skin that has

crack, p by, pblistey, aenriesif.regpzensy, ealingswankles, & papdapd giomatitis, piesion, a

pustulb UGN Y aishERTE ARIEA bolf PR, S jnd fsh, Wik pox
dermafRG] cALIZANRERGhE LovERI Hie doRHORLBT kaNbEOkscHR trebhiRES 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 1 shows activity of physiologically stressed
Arthrospira (AMYCOT(r) and wunprocessed powder) on

W@ bhiobi0s783E assessed by respironetry; Figure 2 Bttmm/ﬁzoos/oom%
antifungal activity of AMYCOT(r) on C. al bicans;

b %acne as BRUBEDESEEIFHIAN GFTY rFYGﬁ?‘éE?rVZC?TéLLME”

thgurs Nt khdirgadtivigt d)fv% Kysiodbgictlfyf stressdid dammmpiri dAMYCOT® and
pr épar ati ons of rospira (Spirulina) on T rubrum
unprocgssgd pewder3 o whbitiargs .amﬁﬁ@dlbya%&pﬂr@mwof a conmer ci al

gl&’r%fz 0&9 aﬁ&fghg%%ﬁa f@(/lYé'(?l‘@rthf %ﬁm .on A

gure activity o AI\/h(COT(r)
(Fig\MeC:arshGWS Rintibacterial sbtivity aﬁtAMﬁ'@QT@am iPvidcye @b assessed by
AMYCOT(r) on F. gram nearum Figure 8 shows

respirofRiyf ungal activity of AMYCOT(r) on M furfur; Figure

9f"”l &@%’Sshe%' T NgRdfuRal ity ofF @ifrerme QOWI( _Tp}ep@fatlons of

ru rum 15 Figure 9b shows antifungal activity of
A;‘thro&hanfﬁwukwmvybw,c al bi cans; Figure 10 shows

tifu actL r)._on.P. charnt r
Hiirees Hhown ahdthent Rhivile céqr%rﬂwlaifp%ﬁ Al Stygam) of
ArthroSpiRgbR A, m!é(ﬁ_ure 12 shows T. rubruminhibitory results
usi ng and vari ous rmno(%[ aphed anti - fungal

alﬁgill\?eﬁsﬁho)!@ aF'il gl aeBvighel MY COERrangloftiit es

[
AR Sy aftiokd LRURSOWRIGT AN iRl
Im@uﬁlamﬁwg raﬁﬁﬁdngsl mﬁvm;gommtow E@ @anl. fiafirpus
rmnogr aphe ac ure bi
AT A agw o hmeon ApREcOaR ¢ L iBgum
T

aE@uneel Oashdrvg antifongal mﬁmggr ey %T@\D@SP chprfanvg; 17

al bi c i,nhi.bito AMYCOT
Ei 6 s oRtR et R AL MR e PUAert v | o
| n%g%lr eph@dwact VeBunt ifhibiory Sresti@Vaisihg MBIV EQXT@ hytide $arious

fi%ﬂresul ts using AMYCOT(r) in 30 conbination
monographedrmotidynggd beliveact i ves; Figure 19 shows T.

AL AR P o3 AT v

monoél;apmr&r;g%sgphyt es | nh| bi tory resul ts using Al\/h(COT( r)
conmbi nation with a nonograp active
nBiggtr kbrbawacti @élgca%nbgn@mz{ K@%S%Qﬁ%l@g’é various

shows C. al bicans inhibitory resul ts using
monoé’%%ca&el n conbination with a

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

»-p-

Figure 16 shows T. 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 T. mentagrophytes inhibitory results using AMYCOT® in
combination with monographed actives;

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

combination with a monographed active and various monographed actives;
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nonogr aphed active and various nonographed actives;
Figure 22 shows T. nentagrophytes fungicidal results

W@ g006g48BNCOT(r) in conbination with nonogr apP€dAU2005/001693
actives; 5 Figure 23 shows T. rubrum fungi ci dal '

. resul ts Msi : ' ' ' i . .
Figore 5 Hob B o Pl by serAS G AN PEONE Iy combioation, with a
monogfz@#ﬂﬁd'l Qétdélanﬂaﬁﬁdéﬂsanomgr@hé%@@ﬁéé;r) i nh conbi nat i on

w th nonographed actives; Figure, sho T. .
ragta o ﬁg?W%ST'f m@rqgmwﬁs(a%mgecﬁajs rwgﬁ'%m(wmpm n
: [ ' ht R ponogr aphed actives; Figure 26
combngaﬁggsmlﬂﬁﬁedrﬁgﬁ)&%%ﬁ?{ég’s fungi cidal results using
AESDErshoive T. cudwiy fagdicidalweduits msing MG ® ¢ corlsipation with
Fi gure 27 shows C. al bicans fungicidal results using
monog t}‘ﬁesﬂ n combination with a nonographed active
nsh i QUSWEONOGEARIPEL/Afds @ifsicidal Fésaus eude SAMWCOT® in
rubrum fungi ci dal resul'ts using AWCOI(r) an
combimaginn grithpherbgrapdeil aetivesFi gure 29 shows activity of
Si fcally stresse t Qrospiina ) :
deRe i £, R SIS el B JovEoT®
combiﬂaﬁi%ﬁivﬁ?ﬁﬁblﬁ 'reltﬁﬁeglaéteveB,OdSR?V\ﬁ act i vi t%/ of ooT(1)
physi ol ogl ca stresse throspira (AMYCOT(r n )
Hiveni26 whaws v imerAgs epia bR d itengridala gosilis cutRg %{»&COT® in

| combi@@ﬁﬁgﬁ?gd'r@gg@e 1 shows antifungal activity of

ntagrophytes; Figure 32 shows
dripink gsovwacCi wibionne fludyitidalompiltsausng AMYBIQI® ifFicgmbaation
. 33 sho ntifungal .activit f Arthrospira on M
“’lthafnro&@g‘iagﬁ? ICTLY( gn Yﬁ%@&‘og%ﬁﬁgd%"%ungal activity of

"Metes &osd AV Fingiddd reQits Histd! AMMEC AMEGAH(thonographed
on"Alternaria sp. BEST MODE AND OTHER MODES OF
activesCARRYI NG OUT THE | NVENTI ON By way of illustration

I ferred enbadiments. of the present i.nv j
Fgtte L BB Ao ALY ERb R 0P g AMYEDT®) on
chitin AtQifrEehEmPErathRss é%fas@%%aﬂiy%s’g)riﬂﬁﬁdme 1- Preparation
of Physiologically Stressed Arthrospira 30 A culture
Jigwet HY sk activitk i ofephysiptogicatiy | siessed mreirewnite (AMYCOT®) on
.. Aust.ral » .nutrient
Chltm%"%hﬁu% ‘) %ﬁg%c}ﬁug%s‘rj%sia‘g?é%egﬁygrg%?ﬁ%}]_ The Arthrospira was
deigateey elows aakifing A dctivityl eft Anfanspivonen Bceeseglophaedier .

Dried Arth I, .t.h | osji vel d
PERETIOr T T
B LSS0 S N T

rospira wa urised, dried and
n¥Figlned 34 cshbws nandifik@al @0BYiGY B8 3PorAliAtAd2ARE](OT®Y 3anddi‘griginal

" m x powder". The prem x powder was then dispersed
AMY(?&%@ %ﬁ%’f“g CHrier (eg.

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 Physiologically 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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commerci ally avail abl e agueous British Pharmacopoei a
creamor water). The prem x powder is referred to as
WO 20000880 ) prem x powder”. Exanple 2 - PCT/AU2005/001693
Characterisation of Activity of Stressed Artltrospira
(13 Lt 1
cry o TP AR o brep R bR ok BUBARBrLR S o suijable parter (cg
comméreidily Waﬁgbléraqhy@.ls lBhtEhb’Ehhfmdoepoew ofeRinSir wg;ttcfrbll Therpremix powder
chj tosan and/or N-acetyl-D; glucosanm ne. Chitin
is refe%@ﬁaﬁ@%@%&?@%%@@ of AMYCOT(r) prenix powder

and the: unRnese 1 yneri‘l%ﬁgm Keti o‘i%‘i?és?&ﬁh%zi E{i&ed

wi th four- n|t p itin (S g, cata .
ritheb easulGy bf(r)esplmrrwtrvaggastgﬂﬂewymolwgtceﬂy lmesﬁgd rthrospira is

e S SR S B30 AR o, 5ol Sk Vg

glucos¥¥@memeasured. The reaction was nonitored for one-hour
followi ng equilibration for 30 m nutes. The sane
conposi tion, but pre-Ehitincbubstrage water bath for five

CSBMAEE e SO ity SR B YAL hOer vere

separateRereadtedroft foyp@st dlydenBHDY chitire(Sigrah, eatafogut hembesAV 1) in a
are plotted in Fi gure 1. The rate of activity

Warbugg, ReSRiFRIBA(GF e Feindasd TeRbmiaet.y Fagh compPaben Swa et dpeether
with cfrﬁgfleaﬁa gt?eg g{g':n{lt%s{ t8§ h%yém@% in@és/u&tds 4RSS e ESﬂ R monttéfed for

prem x po er was
one-hon? Solkhwing /egulhbﬂahuh dor Itemémitesl The sarseibempaesitédrh but pred®iled in a

water i B YR P, it ERsoR . B8 ANeiaey Lt S Ity conld

be enz{rtgwoeaadgzoﬁlmaeod\fé% Q)le %ofﬁ?ﬁé%@if@i@n%ﬂaﬁle%b&iﬂa (0. 02 g)
C, 33C and 40C g% prem x powder in
aTlm mni&b aeeepllocted 08 Fggmwals a1hs oate] pic agitiyd(presumablyi engymatic

. at .t ho
ctvie o o HETRBA e B RS RA SphFppou e e
of acféity Voft WNIYCHT® easeix\Wpswiet ardyi 1729.650 nilgy %ﬁulaZSmatenal /g
Respironetry was al so used to identify the opti num pH

substrgtefhoithe activity. AMYCOT(r) prem x powder (0.02 g)

YRR RARIRES o RS & BleBliy B0 for the activry

AMYQODR0¥X pomddry(e0D nded 0®g)waS Hicuimstchwith chifin (66 g)rat 20°C,
s, 35l Bt SRR 90,208 &0 SAIEC ) v o
1ncubaltef3f:%ﬁﬁgﬁ il b g“étt thBsel @m%graﬂ}resat TRS Cesultd ﬁrer Fiottd f Bipfre 29.

30°in ure 30. The optimum pH for activity
The optmurd é¢naparatneecfor thekaetlﬂty l“ﬁiwsle caseswas dstemniggd $a be BHC-t he

ChS3Eh L G o, BRETIS BAM AR YRR s
AMYC@ﬂ‘@ﬁPﬁfnﬁk %o’%&r ROl102V WP %&ﬂ&aompsiﬁfmmﬁgw (60-70%

N- ace | ucosam ne and i tosan Substrates

ethan T )Nagqre A7%06vighsnolpbthalzin, (3% bremaetayipol blue, 0-0.02%

| A5 1 B B S P B B

at pH 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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cat al ogue nunber C3646) substrates in a \Warburg

Respi r onet er

at 33C. Each reaction was

5 noni tored

wo ensosms3hour foll owi ng equilibration for 30 nMPEIABE3005/001693

The results for AMYCOT(r) plus N-acetyl

are presegt
+ N-ace |¢

MMYICQE® piémdx owdeb (8.08g)7 wad Gefpatalyl incuBéted 2with N-heetyl-D-

60 12 10 11 10 The results. fo
glucosagpige (0ellen (i gma neaia|eguea BiBbee

catalogi PbREGIo ) TR iy o R o

obsil

. anlaeéﬂi\%saI

-D-gl

PR SE L BiSeasnios?

SmBREt f 338@S Ealth Qeag‘ugn was
15 60 17 14 16

ucosani ne

Strates ~MYCOT(r)
mm

of gas

chj tosa
gr %1gma

For

monitogahfoapnsboyr folswingsqhibibratioN G0 hinules02g) pl us chitin

gty fon Sy EEG T e b G-

below.mM of gas nm of gas

resented in t

olszfxﬂmelaﬁ%pﬁﬁerge& Ea@-xe table

0000 512 10 15 10 18 18 20

30 19 18 21 60 19 19 21 These results suggest t hat

physi et-agi
bi oactd
and/ of y
type of poPymer
pol ymer
i nstamnce, ¥ chif

deace

QﬂL] At

ot r occad—

-0

L\, ‘i Iriy

@T®“+Q' LN

a ||ao

lufoﬁamme

or nore
chi t osan

R @nip) |

mmlqﬁga

hrﬁlﬂ!e(’f 838

zmgq«zfrm

hnot her

havithg N

acet§l -D-

D- bl uco®ani n

e as a

subuni t .

Thé 20

bi oa@ti ve

agenf cou

d be, for

i nag2, c¢

hi t os@nase

or dhitin

ylassy WO

20065 047

30 HGT/ AU

b0057/1q0169

Exanpl e

3 - |Tqﬂgal cnﬁ‘ﬁ@Tib Stressed
Arthrosprr=a

The results for AMYCOT® plus chitosan are presented in the table below.

ACTefjipal ACTT Vifiy of

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.

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

bioactive agent could be, for instance, a chitinase, chitosanase or chitin deacetylase.
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The bi ocidal activity of AMYCOT(r) prem x powder was
tested in vitro on live fungi and G ampositive

whawbesisar PCT/ AU2005/ 001693 Live cul tures of PCEHAY2105/001693
pat hogens were sourced fromthe Anerican Type Culture

VRIS - K hitabagnd Mgt Rorial b g Seepsasalytrthnggpira
C (e i Sdall Badvivyes A VBRI G TR 38 & 1RWek Nad Bl iﬁﬂdgoﬁ&& five fungi

4 Pat hogen ATCC No. ACM No.” I sol'ates Trichop
and Grgpposiiyghaclem® ment a o hyt es Candi da al bi cans 7

53

: NOL (Sul i Ni. cc BC3/AE2005/001693
EL54 AR ROBECLR SR WO L 6B e det Cutr
Collegtiamp( ATCOHC ther Ausiralfan 4608eb8i8n asMPlidobipahigid) (AW Gfd Sullivan

. ach pat hogen s grown on a_dish caontaining Potato
Nlcc"iﬁ&?sr g@’@ culjgreathet werstipgtedrargishenvn if Teble 4- 4 days of
i ncubation, four wells were cut in the PDA nedi um
with a sterile 8 mmdi aneter cork borer. Measured

amounts of AWCOT(r) prerlTablpdwder and contr ol

Pathogepans/ powd¢ AT@EMN. pl aced | AcMNb Vel T ThEIJIRBES

Trich¥gHygorc Ul tur edg@d, 95¢pNdT U1 ONS5ggEpr opri ate o[ the
mentdePSBRS1 Ve pat hogen and the|di shes were inspected

Cand%ldllblicm,{g\fte 7354 days two cpneent e —zonres—arount—the
] o

ant - 15 1 A ar trancnar
LAY ) T 1T AT T

furles P nt

. VVﬁII WO T CTYyT UCTIit. o L. v pricxt et e -

Trichan %omrgprunél earance” zone afound a wel|. Th|SNP§ an (Sullivan
area—wherelfungi have beenl{destrayed, |eav N@pcglﬁidﬁs)

Lpiderraaphyten dry cytopl asmic majter (as seen by| SNOZht adSullivan
Sloccosyisct ron_mi groscopy). 2. A |arger senitrans Bicenlaides)

Propivrgbbatetimd” yo5iktéext endi ng f 6% he perinetef of the
acne cl earance zpne. The affected zone is recogn] sed by the

| esser height of the Tawn, 1tS Tésser 20 density and
greater transparency conpared with unaffected | awn.
TH wnifsmalawarafcagh paogemyhs geivin o k|distheontaitiiag Potato Dextrose

fdest but t.hat till esen .
Agar (FRRFGHE | LREER daof i8R0 B R e oBER B DA medium
with d stgHie 8aneh dhaeier utk Bofr O 2Bt aMBaR oE BBV COT® BRmix powder
zones is taken fromthe outside perineter of the well

and copirel, greaggpemderspeprentlaged dn caple welhe The disbes owsse.cultured at
cons RGP il s it e iy
mAdien2-¢ dafys the cefckntriacpnafartiig the oelldwdre evigant / s
aga iXSstma lte]re trgr?stpgga te r(1:ir<i:ur1a1rvj‘ctler:agémce” 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 microscopy).

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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WO 2006/ 047830 PCT/ AU2005/ 001693 The in vitro control
results are shown in Table 5. Table 5 ACM No. Pat hogen

woRe®al4788) ze of Size of affected

()

574 C

R R R

anaer obi

cal ly)

ar anc

&1 eaH an -

5109

cl earance zOPEI/AURIB5/001693
(ZD) (mm 5068 Tri chophyton Cl earance 6 10

acne (cultured

ATCC No. 4808 Tr| chophyton Cl earance 5

8 nmentagrophytes 9533 Trichophyton Clearance 6 10

dRable§ cz

ment a_ophytes 753 Candi cans O earance 6.5 -
ACM ®b746 PrpPathogénct er i upReult| ear anc¥ize - acnef | Size of affected
(cul tured anaerobically) Isol ate |Ndearahk¥l zone | zone (mm)
Trichophyton d earance|6 - rubrum |1 (mder npphyt on
5068 C €ar anCETRckpiloRCCoStmMeathcd | NEA pedis - T epr@nce 6
10 oLa;;zgntg Opﬁ%gey itch-isolate Oearance 6 10
4574 II—IICIQEL 2 :r[g\llvrs\bl edal dﬂrm% b’g”du_dn@ii:ailiﬁk Ay, 491
HSHRg—7Adv s—ewaente—or—tne—~¢€rit+cac
5109 of one of ’rf’ér’}‘gmﬁﬁc& ‘i’fé Né?gcé & 8gaj hst the conditi on
t hrush. %COT((F‘)‘H‘H i x powder ils at the 6 of cl ock
pOSi t i on| anegrobicalhan {rial creant| havi ng 12 5% w w
ATCCANW.COT(r) in an agueous creamis zj_t the 12 o' cl ock
4808 posi ti on| {ZEhaydnmm) . | Cleardnee case| Hf t he anaerdbi c
acne- causinegapeopihgses a IPropi oni bacteri um acne, ho
9533 Cl ear anceryghMhion Ned| Wikarcest edl ginder anaer ppgp c
condi ti ONGe,ABrdphPlegnalion for this is
753 Candida albicans | Clearance 6.5 -
25746 Propionibacterium | No clearance | - -
acne (cultured
anaerobically)
Isolate No.
SNO1 Trichophyton Clearance 6 -
rubrum
SNO02 Epidermophyton | Clearance 5 8
floccosum
301 Tinea pedis - | Clearance 6 10
isolate
307 Jockey itch-isolate | Clearance 6 10

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%

wiw 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. acne broth devoid
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10 provided in Exanple 4. Exanple 4 - Antibacteri al
Activity of Stressed Arthrospira on Propioni bacterium

w@eome/04Respi rometry showed that AMYCOT(r) has PCT/AU2005/001693
anti bacterial activity against P acne. AMYCOI(r)

of AMSGTINEs ER B Fasdigs of Shybiicis asy ik irated, alndhe ioracs of gaveen.

gas wamlb&aﬁd*ah@tesbhoéorﬁﬂb@n@ﬁm a&a&c@ﬁapacﬁ@w ng 15
organi sm P. acne (ACM 09) in a Varburg

R‘ésmestdtsefoe rAMY GOIE® m@éem toiel atsgwnivethofpresspggyehoxygen are

o R S Eb AUBP SyBED B pover s

626. ooFfﬁlTé ééﬂﬁ@&%&&lﬁ%ssubgfatmé Yate bflninheh glabevaa vads 12.00 ml/g
no gas was |iberated. In the presence of

CGHUIabW@élﬁf/g sehebatgdwur.i ber at ed and each conposition had
alFHe IQQ}?{S esﬁ{n%d aal fnvdra%/r for 1he cB ?Hélllél? EO%OMQQ%E%@&EH on P.
cream | pre of oxygen are
acne i vaot det presdricy wf&x&genTisere@pnakuffhbﬂeforenatylﬂwtlm)a afahe biocidal
of AMYCOT(yr) prem x powder was 5 626.00 mi /g cellular
agents gy ieia 9XiaSeibst r at e/ hour. The rate of human tri al
f%qm/é’iﬁérs L8srfa6: bt She Gr&hdloR rthé‘ﬁb@iﬁhladgeﬁts against f\mgl may lyse
trate/ hour. The results showed t in order fo
or mochfyexhc oclpdsi walbof funginoBuchan agantamay bca@ pbntlnaﬂe, dntopanase or chitin
d che in vivo, the presence of oxygen is required.
CacCelAN: of ore, at | east one of the biocidal agents may be

AN 11eotigH I8 @cnd hdl BiBer Gr@DbSYitiveSbiRReRtard h@ﬁbeﬂl@ﬁecbﬂb }m'lé ehitin or
of the biocidal agents agai nst fungi may |

chitosawpis theirt erblulas| wallsat isasuspested: thagjione o RN la@léhlt agﬁ&v lyse or
|
mod1f£ﬁ ; %o‘fé{n?'gﬂ@%%ﬁlé&é;%‘ﬁ’%?ﬁgéﬁﬁﬁ th%matzﬂe{lal Anacst vl ase.

am positive bacteria are
Exaif}ile Be |D1ﬂ\!ﬁﬂht Ubnhﬁb’l&lzdlﬂohrébs of ArthirospirchmvierArtifangal Activity
cellular walls, |s s(l{l%o cted that .one

droramgegial ﬁ@%@lW@ dgied A8 ospifos (powders, ta%{etsngnrde capsules) were
sourced efﬁ}x? H)‘f‘ﬁréh%\gg,p?ééﬁﬂ ﬁﬁ"f‘ ﬂn‘i"s‘agiti)bﬁg B&d 'té%tetdrl%r RAGRBEAL %ktlwty

er ent Conmmerci al Sources of
The péwtlensompi typichdy @régfared‘ Mghawmmgvﬁttbrosmwdllag the harvested

i oSS S PSR e it
wet. P!réba?ﬂti()fﬁfo%é‘hot Hﬁtbﬁ dheé klep T s ?é@ﬁ&e&@t Sebs§ing A&ﬂﬁﬂbi st-harvest
activit he powders are typically prepare

such thes theadrs rrvgpzm ehted §1si angbiotia stafen dp fack aﬁémqr)@gﬂ%bffére commetcial

o ARPF A RO A A 5RO ALD w RBe

thick fiicREEwR#ing ferdo €S clog maehinaiyl fol pcedsing thé oprisin. i | C ally
stressing. Arthrospira post - haryest Zulfh that the
Arflyrosping<Spiraling) peydens avezs abipiped from the dollqwing serp le’é§s

1. pgﬁlga%g&mn&efﬁég u CHIRAS Nk VR, AR OSPI T a

m ni m stressing o e organi smas much as
2. pBetd¢d! Bardast Bietechloc ktdleovah coating tends to cl og

hi ne the argani sm 25 Arthrospira
3. (ng% SHF?@“BE%T%?V\Q&% QS fled fromthe fol | owi ng
4, Spmﬂiéae.réyanoﬂechcqa%&rgg ulina - Jiangsu G baini an
Nutrition Food Co., Ltd. China 2. Febico - Far East

5. BiateAlgacEo. + DEC. Tzailwadh

6. Spirin -Yunnan Spirin Co. Ltd. China

7. Synergy - DIC. China

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

cream was then decolourised. A uniform lawn of T. rubrum was grown on PDA medium in
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3. Life StreamEarthrise - DIC. California USA 4.
Paci fica - Cyanotech. Hawaii USA 30 5. Siam Al gae Co.
WO 20b/@478Fhai | and 6. Spirin -Yunnan Spirin Co. BETAU2005/001693
China 7. Synergy - DI C. China Each powder was m xed
cq | . usj t
o s AR AUSOUF L ELEATHL A S SORSEIIRAATa e cok
borer. Medsuledumovass of eaoh cdsanPidrapldeadnin aire¥2ci00 aelld #@3dIshes were

/ AU2005/ 001693 a dish. After 3-4 days of
thenmf’%ﬁé‘a@ W dayel |s were cut in the PDA mediumwith a

i a r
F1g%}eel?1 é}ﬁaceg]lél aﬁﬁﬂ&ﬂa : éﬂs agfg\tfill‘ﬁg% of ]]Ql‘gb)gl N Av ?mﬁ e@%\%g ER"3 o'clock
pos1t10nh dr’i 5%1 cuUtyaltifel Sfremm 26 4'chheltposifiog), raad 42§I‘i’oms§wt®luna Spirulina (9
1 tquga activities of 12.5% w w Si am Al gae Co. (3
°°°°kop°é’r 5 position), 12.5% ww Life Stream (6 o' clock
Th® @&sults QRowed Richt b é){ﬁr\ﬁ{él\bia@'ﬁo%eﬁpﬁeﬁt% Ihaa sofhe ﬁltmmg%k activity.

position). The results showed that all comerci al

ReSPIr@nmep tasdebiathall C@nmrcaaitpowmfrgwestad mlsguhayl activity (presumably
enzym%%‘raci 8 ctu%Xtﬁg gxq{h' grégﬁ?g ng’t Jho rci al powdef S

| Vi pr esurra enzymatic) when
Oné lpowaat (QdfeVStfdam) hvdslrﬁlnc(diﬁi? $klested Gbr t&lé‘lﬁiﬂi@ withGn@Ver-the-counter
powder (Life Stre randonj y sel ected for

aqueou| GEv7aR Al 2 \FORSPIIANON ef 19 % wnirwiiout derthes psocepdngred tegted for
antlfunggln&%%% %géuﬁﬁ I?.Jpe O/Pz 8@ W Thd a%ga frb‘d&cgg b, RLARGRE T %mm, as
nd teste or [ agal nst

activ
seen irAE@regb’ldt ube riiZgé,r 6 a]ihé ocbahwppsmdns:ed?hm mlde;atedrtha pdssibly all

commefEiel PieBHE oM FIScr o oael ¢ st Bk pgeupme fevel of Sritfungal

act1v1t393 Qﬂiﬂﬁ‘d& irdduiRhe Bﬁraﬂﬁi‘cﬁﬁﬂ %esﬁhg Qebp bt Hr@ﬁpgf&e%ﬁg? step such as
ly to have sonme | evel of antifungal 15 activity,

ﬁlamelvﬁdimmonr eqw ring an additional stressing step or

AN S e Al o PG s

%gﬁitlﬁﬁlgaﬁa&ﬁﬁtyoéf MMYBOT® Was terdd fiigel agafilst Wiffeyerffungal
AMYCOT(r) was tested in vitro against different fungal

diseasqgj efemgeunaly. nghentolle wing, pathegens\iverg mwég%wg therldepartment of

I ndustri es,
anar%gﬁ'&fsﬁ h]{)gﬂ%&%%;[ &;{% {5}?@1‘?& @%’I an nusrrégé%{i es:
Ca;mahddﬁz cabﬂaaﬁ,sans M crosporum canis Trichophyton
nment agr ophyt es Tri chophyton rubrum 25
e EW@@QSﬁ@’mﬁWWfI occosum  Fusari um gram nearum

. A %0 aﬁyton antagrophytes

. Trichophyton rubrum

. Epidermophyton floccosum
° Fusarium graminearum

o Alternaria sp.

. 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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S 'po§ pro UC&d”a clearance of 4 20 nm of the

EpahpRIENAGiviey of Seessed Hxﬂcmp&ﬂAgalﬂﬂtFuﬂghyDtsﬁaﬁh £ BRadts
Art hrospi ria Agai ns{ Fun Di seases, of Pl ants
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Industrdds, Pepartmagnt of Atgusulture,saCEbmmlrrtunmmbs of Agri cuI ture, ACM

%fj{;d nurseries: 25 Fusarium gram nearum Pithomyces
SOV ST i s ci ner ea

. Pithomyces Chartarum
. Botrytis cinerea
. 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 after 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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and Monographed Actives The antifungal and
antibacterial activitiesAH8arious over-the-counter
FHRORk AR ARk RABhGEA! ac@i'ifﬁﬁgsof( Yo Gyalinbasusiet Mgal and
Dakta GoJdTM CanestenTM TinadermiM 25 DaktarinTM
antibaé[cliqdodrehmlss Tlmlu&elgo \Dagisi]"Me alPdkta REobI e GaestEM™, Tinaderm™,

DekiarR RS LB & BEoF e T rReo bt P RSB e flparasit™

Benzad W1t eX@APLCOTEEWaR test s ahis aRd ot Elagiley. i al
activities of various over-the-counter
In this example, the antifungal and antibacterial activities of various over-the-counter

al Pat?o%ens

creams and AMYCOT® were tested by an independent laboratory (ConMac Laboratory
Services) against the target pathogens Trichophyton mentagrophytes, Epidermophyton
Sfloccosum, 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 vifro tests was to determine the efficacies of various over-

the-counter creams or their actives as fungal inhibitors and to compare the efficacy of
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
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(tolnaftate 2% 1 6:00 Placebo 0 9:00 Daktarin
Table 0 FilaRibNoeY Test)Eighle 14pbl e 9 - Inhibitory Test (Figure
Pathodéh: Candida albicans

Position 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

Size of Clearance
(mm)

12:00 50% AMYCOT® 12.5% cream + 50% |10

Daktarin (miconazole 2%)
3:00 Resolve Tinea (miconazole 2%) 10

Position Agent
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AMYCOT 12% + terbinafine 1%1 9:00 A 12% +

12:00 ¢ ol naft at e COT® 12.5% cream

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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done by cutting wells into the lawned agar, and removing the agar and filling the wells with
cream.

The fungicidal test results are shown in Figures 22-28 and Tables 17-23 below.

Table 17 - Fungicidal Test (Figure 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

‘e 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
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Table 21 - Fungicidal Test (Figure 26)
Pathogen: Trichoplhyton 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%) 0
9:00 AMYCOT® 12% + clotrimazole 1% | 5

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

Position Agent Size of Clearance (mm)
12:00 AMYCOT® 12.5% cream 6
3:00 10% clotrimazole

0
6:00 10% tolnaftate 0
9:00 2% miconazole 0
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12: 00 AMWYCOT(r) 12.5%cream 6 3: 00 AMYCOT(r) 12.5%

cream+ 1% 5 terbinafine 6:00 AMYCOT(r)12.5% cream 5
wWGe 200081880 naft ate 9: 00 AMYCOT(r) 12.5% cr eam +PAD&@2005/001693

clotrimazole Table 20 - Fungicidal Test (Figure 25)

eyl 3 AT By B0 il o
spirit baseORhiBVIEGEI ma)ly 18db% cream + 1% 7 terbinafine 6:00

(r) 12.5% cream5 + 10%to| naftate_ 9: 00
ﬁlﬁ\ﬁg@eﬁt{ Ifs) suppoth dhat,the frepentoayerthecsagler ﬁa%mgalsmmowaphed

actives’ a aﬁeti glli?rg‘f IsthBb %g%ﬁ Gfid Gtk efuﬁ%hd@é’!t he nifts o%—'z%hé?ncf‘ TaBRs 17-23

tes Position Agent ear ance
demongtmaty tha2 A&@YEW@'ﬁ@ran efidavbons efangifids; @OerAMMIGAT Cotbined with
12 5{’(% ream+ 1% 4 terbinafine 6:00 AMYCOT(r) 12.5%
monogiaphed pAIVES-1 0os t ol naftate 9: 00 AMYCOT(r) 12.5% cream +

1@1@ Somsih&idn HﬂMYCOﬁ@'Vﬁﬂ?%ﬁherFM%hﬁi(ﬂ@'or @&timazole did not
gure 2 - Pat hoge Candi da al bi cans Position Agent

greatlys'ﬁélecedhe @f warign ebeither) The zomblmmwera)sqdzﬂ@%ihubém tect (see
Flgure%5 c?'g% ; magé egteé%v%gné%fe%{ﬁe Brbhd gpecﬁ'u% rSARgst en

The combination of AMYCOT® with clotrimazole slightly inhibited the antifungal
activity of AMYCOT® (see Figures 22-28), but the combination of AMYCOT® with
miconazole had no great detrimental effects on the inhibitory or the fungicidal activity of the
combination cream (see Figures 17-26).

The combination cream of AMYCOT® and miconazole was more efficacious as a
broad spectrum product than either due to the inhibitory nature of miconazole and both the
inhibitory and fungicidal activities of AMYCOT®.

The combination cream acted as an inhibitor and then “held its ground”, while
clearances achieved with miconazole alone became encroached by regrowth as in the case of
the pathogen 7. 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 wells.

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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9: 00 AMYCOT(r)12% + clotrimazole 1% 5 Table 23 -
Fungi ci dal Test (Figure 28) Patho en: Tricho h ton

WO as0sBosi ti on Agent Size of C earance (mm PARAD2005/001693
AMYCOT(r)12.5% cream 6 3: 00 10%cl otri mazole O 6:00

o %0l naf t at : 00 2% ni conazol. 5 ,
indicatiyg )65 D458 o8 oes Ryl o6 AR hrony 1 dimels Opgroormal
fungal betdbobth & &Srugfeq 2 ftheode LIl R dsregted Achiag @ eags.0pposed

toa spirit base which is normally used. The results

SupmHar tesplig were ©bjpirase wher wsing; the- Geumtier capditionh yarelated to

fongas B 7 B0 GHORA pat bE OB, FiRRa ShRrhE GA5EIRgR0 Sin and
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Exam%!sﬂgv '.ltlfmga'cgfﬁb‘rlryg?ﬁ ressed. %ﬂ#wtrfl;{?w #0BPYtgtsed” Powder

@ﬁ%@@?'sﬁpﬁﬁte@!tﬂiﬂdoﬁﬁﬁ&biﬁl ﬁ’x'ﬁgatﬁﬁ&ns & cﬁﬁ:ﬁ'%rtﬁr%gﬁ% vJefbelikely

efficacies of either. The conbination I ncreased the

to hav¢ mombilevst pf enfifogal(actiwity Frithont sequitinzian additignad seassing step or

very effective broad ectrum product. 1 .
vost-haffist plise e > Moo IRl SRBHEEr Enambles Ly pypports this
finding. nhi bited the antifungal activity of AMYCOT(r) (see

Fi gu_r es 22-28), but the conbination of AWCOT(r) wth

i dBpdipEsParatian of drigr esriradepimasTes spuised Sensa spmpgecial grower.

it _ L cal _

The profnaPion o L 436 Aol Kolhn el o copsgmtgton of
12.5% ow/eamithbutARMABET (processing, Mndoway tdseedwios amtifimgel hétbaiyi against T,

as 15 broad s trum product fhan either due to the
mentagrﬂgp{?)ﬁst %rrwbﬁzgvg an i umz gaf(gp%cr@ﬁg i kxample 3)-
| AiBh iR R0 91 f B UGl BlodBELd ¥ ClehRBc@ho MY TN

Yagrdi¥tes at
conbi nati on cream acted as an i nhibitor and then qgﬁéllg}%es 2
the 12,i3 6 agd Qwirdvck pakitioss. cl ear ances achi eved with

j conazol.e al ape becane encroached by regrowth as in
A SRR58 HeferRt B ERARLAOTH Eltamlt GRS (L gl ot te 6
o'clockipo8iiod. 20) . 20 It was also found that the conbination
cream Al\/h(.COT(r% and 2% m conazole restricted regrowth
dofs a0 ipXigvee 8p, the ceramapioduendahelsarapes pasinst &f diurdicelnet the 6
Exanple 11 - Trials of Arthrospira on Various
ndi ti ons A subject had advanced athlete's foot,
Weke fiedings sgpofishiigiosskavédnsiepoesch akhexplasive] d@edmpression, dry
d that itchi d by t f t d
freezintg,ie q%F) %iigatlfpp]hamgfll ééilliﬁnggrfq% glfs)te b@g%‘g?;gg% iﬁ ggﬁ _tcg%%\%fl% Arthrospira
havingggﬁgée-r‘gﬁglra)cﬁgﬁﬁam I nfl anmati on reduced and in sone

Example 13 — Antifungal Activity of Arthrospira Not Explosively Decompressed

' | l.s.
o'cloc olsir’]d%&o

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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harvest processing step such as fil anment
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Jinding. Adried preparation of Arthrospira maxi ma was
constigyig cQragon genara ké’@ﬁ‘ﬂ%‘%@ imAugrabiger . The preparation was
bl ended with an over-the-counter aqueous creamat a
concentration of 12.5%w w w thout further
processing, and was tested for antifungal activity
against T nentagrophytes, T rubrumand M fructicola
(as described in Exanple 5). 15 As seen in Figure 31,
the cream produced a cl earance against T
ment agr ophytes at the 12, 3, 6 and 9 o' cl ock
positions. As seen in Figure 32, the cream produced a
cl earance against T. rubrumat the 6 o0'clock
position. As seen in Figure 33, the cream produced a
cl earance against Mfructicola at the 6 20 o' clock
position. These findings support that post-harvest
steps such as expl osi ve deconpression, dry freezing,
decol ourisation and mlIling need not be carried out in
order to produce Arthrospira having fungicida
activity. Exanple 13 - Antifungal Activity of
Arthrospira Not Expl osively Deconpressed 25 This
exanpl e further supports that the post-harvesting step
of expl osive deconpression (potentiation) is not
required in order to produce Arthrospira having
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fungicidal activity. A dry preparation of Arthrospira
maxi ma was sourced froma comercial grower. In one
w0 p@wbasmsa) dried Arthrospira was di srupted by PXPAUS105001693
deconpression (potentiated) 30 using the method
descri bed in New Zeal angs Riigt s No. 328013 and No.
328740. The Arthrospira was re-hydrated, decol ouri sed,
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4. at edrieth&H6d 8f Hbim BOKhdrBinaNSbidbl&ivedB¥ntqs ARhitinAdeS Bififosanase
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or chltmwd@mylasa sl the riesé syhstrmtetis chitiof a chisintderiwative oredjpplygir having

reference tions cited herein is not
N'acetgﬁD%%ioggrP&‘? atsﬁé’tohinﬁ% g%’%xg "osures constitute common
gener aA cnpokieidacfor Iﬂlsé\u§hfbabélde aMWoZ@E&'/d@éhYt&S@ald composition
PCT/ AU2005/ 001693 CLAIMS 1 nposi tion for

comprésipg an pHectye amount of H%gysaqipgiclally a?tréﬁﬁeldl AT i ve or
%_ POl YATEh ] 'fbg gglgﬁ%% o?tgédf&%sgﬁnlﬂgeh?élna?lp%% flon of a

subuni't, "sai npri-si ng ogl ca
subjewtbjeaﬁmigénﬂshr mpd maethbd Zonfprimhgdhe fsbep dif %hnmmgemmg to the
nodi f chitin chitin derivative, or .pol
subjecl o AleRIu AR o & comns B oI ety BTty stressed
Arthro%%bql met hod conprising the step of contacting chiti n,
Itin derivative or a polyner having N acetyl -
g’l ucosHm naeﬁnsda0§otlytnar 6s e qmnmlsang:o‘rﬂnpostepl o initially

iSRS P RSBt b SRR

/3.t hr 08 Pinkod Sk Chréfirid@dan Arthrospira-based composition for use as a
biocide and/or therapeutic, said method comprising the steps of:
(1) physiologically stressing Arthrospira; and
(2) combining the stressed Arthrospira of (1) with a suitable carrier, solvent, base or
excipient.

9. The method of claim 8, wherein the method excludes the steps of explosively
decompressing the physiologically stressed Arthrospira and/or freeze drying the
physiologically stressing Arthrospira prior to adding the carrier, solvent, base or excipient.

10.  An Arthrospira-based composition when prepared by the method of claim 9.
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conprising the steps of. (1) conbining a conposition
conprising physiologically stressed Arthrospira with

W@R006l0€m3t one test substrate nodifiable by a PCDAU2I05001693
agent fromArthrospira; and (I1) assaying for
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conbi ni ng tressed rosp
effectisciarhaunlt ©f physnohug;caékyl stms‘sed M%eox;mra 30 exci pi ent 9.

T{]iprsm %Pn?gt}gg{:lggr pgquntlag o5 ﬁff‘:ag@tgr%eﬁlq%h 1ndfect10n or 1nsfesta?10n of

a subfgl‘xs's&ildoﬁiéiﬁéd Yoo frasiae dhér Eta? O§Pialeniflveéraip ftb e@eesubject an
drying the physiol ogicall ressing Arthrospira
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exci pi ent ) he net hod claim 11, wherein
t be. nefThe dﬂaﬁuﬂgaﬁ esmphstlanfs:lmm l&mhg@m &nwﬁmf;l—statw agent is

th
e R R e v
econaf¥1t NeReBhiAldMdablnhRateddi ng the carrier, solvent, base

or exci pi ent
20. 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 a synergistic combination of
physiologically stressed Arthrospira and at least one fungi-static agent.

21. The method of claim 20 further comprising the step of initially

identifying a subject in need of such treatment or requiring such prevention.
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13. An Arthrospira-based conposition when prepared by
the nmethod of claim12. 14. A conposition for use as
w@mpooatsissaungal , sai d conposition conprising anPCT/AU2005/001693
ef fective amount of physiologically stressed
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subj ect an effective anmount of a conposition
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physi, ol ogically stressing Arthrospira; and (2)

Strucmé%ﬁsilﬁu‘\‘?gﬂt”ﬁ& stressed Arthrospira of (1) with the at

IRASt QRSethdiNQk pRipating tHRAPApoFREn Bf cBith D3DR1 Sdthold @bmprising

sol vent, base or excipient. 24. The net hod of claim
thesteﬁsof V\,her ein the nethod excludes the steps of 10

|OSI e dec reSS|n t he physiologically stressed

(1)1’1%1 ﬂgIS‘}% %I%I?Sséﬁ% mﬁpggz%ddr ying the physi oI)/ogl cally
(2) coblbiEfsithe shedsed Osdhrospifd 08T (1) ovititldi ngtableecaeier, isolvent, base or

sol vent, base or excipient. 25. A conposition for use
excipie. an ant| bacterial, said conposition conprising

31. The method of claim 30, wherein the method excludes the steps of

explosively decompressing the physiologically stressed Arthrospira and/or freeze drying the
physiologically stressing Arthrospira prior to adding the carrier, solvent, base or excipient.
32. A composition for use as a pesticide, said composition comprising an

effective amount of physiologically stressed Arthrospira.
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an effective anount of physiologically stressed
Arthrospira. 26. A nmethod for preventing or treating a

whawbeeisal i nfection or infestation 15 of a sPWj/av2005/001693
said method conprising the step of adm nistering to

the supj [ . Of 0 sithon -
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deconpressing the physiologically stressed Arthrospira
and/ or freeze drying the physiologically stressing
Arthrospira prior to adding the carrier, solvent, base
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