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ANTI M CROBI AL PEPTI DE, COWVPGCSI TI ONS, AND METHODS OF

USE This Application clainms priority to US Provisiona
wa\p@iocssss on No. 60/ 952,059 filed July 26, 200FCTNR2008/071350

is hereby incorporated by reference in its entirety.

FI ELD OF THE | NVENTI ON The invention relates to

antim crobial peptides for use in pharmaceutical and

cosnetic applications, to treat or prevent mcrobia

i nfections, and/or prevent the recurrence of a

m crobial infection after treatment. BACKGROUND OF THE

AVERYH CROSRAL PERZIDER COMROSHEONS, AN MHETHOPS OF USE

(AMPs) are naturally occurring antibiotics of the

innate i Mmune system AMPs are widely distributed in
arfhigAppiediopl Asihs @it e UsSnRrogisidhel Applicating Nnto0521059 filed
def ense factors. Their spectrumof activity may

eria as
hﬂyi@@bygg”?ﬁﬁgpg lh&ﬁ?gﬁﬁdfpﬁg§§§ﬁ@k§Mf???é?ance of

pat hogeni ¢ m crobes to conventional antibiotics

i ncreases, these endogenous antibiotics are an

i mportant source fBIELdeOFJTHBINVENEIDS api es agai nst a
variety of infectious diseases, including t her api es

for chronjc mcrobial infectio s for

r olhts IHECTAI0A relptep O pH{miSE]Y! Pﬁg@%&a&wé? phjrgjacenijcgl and cosmetic

applications, such peptides nust be, in addition to
appliedtfons;t fovicatseif preykrinmiigroliak infegfipnss amsl/er stsvert the mrwiswmee of a

| ong term and/or routine use w thout negatively
microbigidafettien dftee tebfheat.ed ar ea.

BACKGROUND OF THE INVENTION

Small, cationic antimicrobial peptides (AMPs) are naturally occurring antibiotics of
the innate immune system. AMPs are widely distributed in animals and plants and are among
the most ancient host defense factors. Their spectrum of activity may include Gram-positive
and Gram-negative bacteria as well as fungi and certain viruses. As resistance of pathogenic
microbes to conventional antibiotics increases, these endogenous antibiotics are an important
source for designing new therapies against a variety of infectious diseases, including
therapies for chronic microbial infections as well as for routine and/or prophylactic use.
However, for many applications, such peptides must be, in addition to effective, sufficiently
safe and stable so as to allow long term and/or routine use without negatively impacting the

affected area.
SUMMARY OF THE INVENTION

The present invention provides antimicrobial peptides that exhibit a broad range of

antimicrobial activity against gram positive and gram negative bacteria, as well as fungi,
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SUMVARY OF THE | NVENTI ON The present invention
provi des antim crobi al peptides that exhibit a broad

WO 209®13385 ant i m crobi al activity agai nst gram pOBFUS200€071350
and gram negative bacteria, as well as fungi,nold, and
certain viruses. The peptides of the invention are
cationic, containing positively charged am no aci ds
such as |ysine, arginine, and histidine, along with

ot her non-.char ge d h I
ol S O AT o e S 0 g positvely

effective, and sufficiently stable to allow |ong-term
charget aminet aciés s, asThyeingr axgimite,i andehistidine, falonehwithpythei rpwscharged
antim crobial conpositions containing the
amincA@didsRueh @bighfcimedt gldamiidd e Tho ppmiict o tis aventRnadt eafe, effective,
and thus may be fornmulated in a variety of formns

and sufBClHE) E‘tgblfe @6 aﬂ&)v”lérféeteﬁﬁ &r rovkieB us@nposi tions are
especially useful for topical application to the skin,

hair, nail, vagina, urethra, ear, oral cavity, nasa

pabs ayesent emmntlam dhythery piosides omtieénobial cegipositions epeiaiging the

nmucosal regions, and other affected areas, to treat,
antimfrEBIgdepti@®d. Phevenpodifiensreo s@bilel artb’elusmaydoenﬁoﬁnmllatedlin a variety

infection. The conpositions of the present invention,

of for!%ls FRANEAN Gor FIURLEI sk NISUAT cAhFIB s e MBspc@iyaliseful for topical
infection, inprove the condition and/or appearance of

apphcaECén ttorﬁl%ts?(gn rhggl Ra%ve%@g We#ﬂ?a %P%r&leéa@lt ne[s Iul%a{sgfge? respiratory

présent [ Fon Further prOV|
use roving.the conqltlon

. an
systemhgirhalie iy Vi ratrost aaiomhabd ST %ff%%vf i & e prevent,
conponents that facilitate di spensing and applying._the
or prexsipo rqospwTece tdie ai mEPRipl MicEwa- ndje w&w&ﬁgawf fth¢ present
conveni ent application and | ong-term storage of the
inventiompysietiicing,. inhibiting, or preventing microbial infection, improve the condition

and/or appearance of the treated region, even with long term or routine use.

The present invention further provides kits for use in improving the condition or
appearance of skin, nail, or other treated area. These kits may contain components that
facilitate dispensing and applying the compositions of the invention, and may be designed for

convenient application and long-term storage of the compositions.
DETAILED DESCRIPTION OF THE INVENTION

Peptide fragments of HIV-TAT were used in conjunction with botulinum toxin to
produce more stable, more effective, and safer botulinum toxin compositions for therapeutic,
aethetic, and/or cosmetic purposes. These botulinum toxin containing compositions are
disclosed in a U.S. Provisional Application filed December 29, 2006, entitled “Compositions
and Methods of Topical Application And Transdermal Delivery of Botulinum Toxins

Stabilized With Polypeptide Fragments Derived From HIV-TAT,” which is hereby
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Pepti de
fragments of HI V-TAT were used in conjunction wth
whoeanloiszei t oxin to produce nore stabl e, nore PCT/US2008/071350
effective, and safer botulinumtoxin conpositions for
t herapeutic, aethetic, and/or cosnetic purposes. These
bot ul i num toxi n cont ai ni ng conpositions are discl osed
ina US. Provisional Application filed Decenber 29,
) 2006, entitled "Conpositio and Met hods of .Topi cal )
incorpQBiF d TESFoPgcimT A FOUET el |10 PISIETy NS FHiest STYHRG that peptide
Toxins Stabilized Wth Pol ypepti de Fragnents Derived
fragments mf BNV.-TAT, 'andvn¢letedipsptidgse by"(m@ﬁinpién%iaédlcwﬂya and are useful as
reference inits entirety. The present inventors
activedingedieprseid phhmhadeaqital ded toagetentosnpobitidhy/- $Adh petides are safe and
rel ated peptides, have antim crobial activity, and are
effectdREbrlonB terRLdr r¥@tind ke QQ.ES? M thelaBsdlda biB& kS adxignd
cosneti ¢ conpositions. Such peptides are safe and
effective for long termor routine use (e.g., in the
aBdesncme abpdsd oiithie puesenioniention Th a satieme peise dhat gpmphses an HIV-
present invention is a cationic peptide that conprises
TAT s8qubhoé oA Te weRUENGE ATT seasiek 3ie thdl N- EAT-teeduisnecbath thele-terminus
N or Ctermnus, or both the N-term nus and the
and the CREALINS. O SX%ATE Cthet BSARIIUIAICHQRIR! mBSPhdvdCadBYIV-TAT
have an HI V- TAT sequence, such as

seque’r/'l\([,eg Shs é%-ﬁﬁi e—%&g—&gﬁﬁ%&%g@—gré %&) B IQ‘@]JQ or Rverse HIV

Ieverse

T e A A AR T BRI ARO w ve

C-terminus. In _one enbodjnent, the cationic peptide
or C-teominup seboth thaNtiemnpsanddbe CrisimiMat i s an H V- TAT or
reverse HI V- TAT sequence, a C-termnal portion that is

afy %klé/'e%-gd%enrt,eﬂ{lg rc?t&onic peptide comprises an N-terminal portion that is an
HIV-TAT or reverse HIV-TAT sequence, a C-terminal portion that is an HIV-TAT or reverse
HIV-TAT sequence, and one or more cationic residues (e.g., Lys or Arg) between the N-
terminal portion and the C-terminal portion. For example, the peptide may have from 5 to 20
cationic residues such as Lys between the N-terminal portion and the C-terminal portion,

such as about 12, about 15, or about 17 cationic residues.

In an exemplary embodiment, the invention is a cationic peptide having the following
sequence: Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-Gly-(Lys)n-Gly-Arg-Lys-Lys-Arg-Arg-
Gln-Arg-Arg-Arg (SEQ ID NO:3), or Arg-Arg-Arg-Gln-Arg-Arg-Lys-Lys-Arg-Gly-(Lys)n-
Gly-Arg-Arg-Arg-Gln-Arg-Arg-Lys-Lys-Arg (SEQ ID NO:4), where n is from about 5 to

about 20, such as from about 10 to about 20.

In one embodiment of the invention, the N-terminal portion of the peptide is an HIV-

TAT sequence and the C-terminal portion of the peptide is an HIV-TAT sequence. In
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HI V- TAT sequence, and one or nore cationic residues
(e.g., Lys or Arg) between the Nterm nal portion and

WO b@9Q113eF m nal portion. For exanple, the peptPdBURBENYS/071350
have from5 to 20 cationic residues such as Lys
between the N-term nal portion and the C-term nal
portion, such as about 12, about 15, or about 17
cationic residues. In an exenplary enbodi nent, the

anothlgrgﬁgaiiglgm, Sthérjl I\?-?etrrln?rpall %o?t?éjnt isdg rg\%¥éengll{7[118 A{" osleclp(l)evr\fcen 9nd the C-
JArg-Lys-Lys-Arg-Arg-G n-Arg-Arg-Arg-d y-(Lys)n-G.y- Ar :

termingl yporigps iS¢ GeVAF- H%(TTA&P §emepCeAr §o SEle ﬁaeasl}lzfnl%fpbla? peptide
Arg- Arg- Arg-A n- Arg- Arg- Lys-Lys- Arg- A y- (Lys) n-

may Havy e fplleminglarginGl acidseguéiog: AysLiydyArge{/SEQInDAIOAR)-Arg-Gly-
where n is fromabout 5 to about 20, such as from

(Lys)ék@lWArkoLi@L%ZA%—AZ@G_HMM@%gQ@@QSEOPM] Nof:5)t he

I nvention, t term nal portion of the peptide is an

H VTAT sequence and the C-term nal portion of the )

pépeethan pribadimanty, thePeptduernians ¢ nammllyerccampgdegigaee of amino

the NNterm nal portion is a reverse H V-TAT sequence
acids,asudh ta3eanCHEY i AR Isequent ¢, dnut irsaya alteuaiety kbifaiiAmprovements of the

sequence. For exanple, the antim crobial peptide may

naturdlBV&tchitfhgf @bk 1@ irdloRe i8 PotbnSL.JUeIRieEerobial peptides with improved
Arg-Lys-Lys-Arg-Arg-@ n-Arg-Arg-Arg-d y-

€]
poten%%)ﬂ‘ﬁ%.l% ge}ﬁﬁﬁE@ u g'éry %@Eﬂ Qs AeSerfed” A Gee1180 heferEQIn certain

n certafn enbodi nents, the peptide contains

embofg iy Frb e SN aRe R Ep o RRAGRRS coneain

i nprovenents of the naturally occurring sequence to

| RmeNEy | drSinSloBRE Yeri Vil ESTHCHO PITRLT RERLH @8 rd8i HIV-TAT sequence,
i nproved potency may be identified using an assay as

whicH 82 IdnRehi1AEd 2% &Pk AR dnRatiSh, Mare [RaGBfetiZdddlas having a particularly
high content of Arg and Lys residues. For example, the peptide of the invention may contain
at least about 50%, collectively, of Arg and Lys amino acid residues, but may contain at least
about 75%, or at least about 80%, Arg and Lys residues. In these or other embodiments, such
derivatives may have the amino acid sequence of SEQ ID NO: 3 or 4, with from 1 to 5 amino
acid substitutions, insertions, or deletions (collectively), including 1, 2, 3, or 4 amino acid
substitutions, insertions, or deletions with respect to SEQ ID NO: 3 or 4. In certain
embodiments, such substitutions, insertions, or deletions, are located within the HIV-TAT or

reverse HIV-TAT sequence.

The antimicrobial peptides of the invention have a length of from about 15 amino
acids to about 100 amino acids. In certain embodiments, the cationic peptide is from about
25 to about 50, or from about 25 to about 40 amino acids in length. In an exemplary

embodiment of the invention, the antimicrobial peptide is about 35 amino acids in length.
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enbodi nents, the peptide of the invention is readily
bi odegr adabl e. Generally, antim crobial derivatives of
wo b@oli3s8TAT and reverse H V- TAT sequence, whi BOT/HEE08/071350
contenpl ated by the instant invention, are
characterized as having a particularly high content of
Arg and Lys residues. For exanple, the peptide of the
invention may contain at |east about 50%
Iectlvel of Arg d. L o.acid.resid
C GRSt rtsionaty <BRgie Ronanids KU St 18, various
) A%g and Lys residues. In these or ot her enbodlnents
microbigk pregaismyagnd,mey haye hhvad apEmieppig! af@ic@u@eoﬁj@ﬁ@éa%ﬁoacterla for
SEQIDNO 3 or 4, with from1l to 5 amno acid
whichs thiesiniv¢ntionomsy Herisaetdriiostaﬁc oorbactetieitlalomslude both gram-negative and
(collectively), including 1, 2, 3, or 4 amno acid

gram?&iﬁﬁ{/é béﬂtétﬁbﬂ&lchl £ @dﬂh?l@ﬁ@cc@& AARLBL SREF NIt ﬁﬁ%@@&t (group A),

I D NO or I'n certain enbodi ments, such
t 0 t
Strepl%y(pc%m ?‘h @ﬂfﬁ\ﬁd‘s A%l%(; p rgt\?; rtgcreocg" EIV-% kAf_IB_z@théeq Iﬁgfg oﬁg SFkpiococcus

bovis g{ftrqp?] cr.oni O(% ae?ébplgﬁp% es C.?’z‘ chgézgfgzhr{eg%gﬁzagwﬁza e&at ca%aus mutans,
In certain _enbodi nents, the cationic peptide |s f

Entereggisehts -1y SB0a080T hesiacs Nerteaisoneing . Segiemat catarrhalis,
amno acids in length. In an exenplary enbodi nent of

Bacilluh enihracsn tBagitlus tsilefilem Prapienibyitetiunp eprdsdeoiyge bdséuntungiphtheriae,
am no acids in |length. The present invention is

Listered T mohocyeoglnds, | tosidivimg,relail, | iGigstridingd odifficyis] nBscherichia  coli,
vari ous mcrobial organisns, and may have a broad

Enteré‘l‘)’k;c'teﬁﬂ S3RDIPRb R PSR EBIT ﬁéﬁ&ﬂ%@fa}f hagt@bia KRbsivid Gheumoniae,
he invention nay be bacteriostatic or bactericidal

Salmdngﬁ%z] ude ‘zﬂy oth %‘hfg@}(': g g g 3%}9’ € ar@an%éj?gyea%{%?) 'C E) 'C}é wﬁ act effc’tt%obaczllus

St aphy aur eus S pyoge

actino(n%vcez‘u%qcozm‘ans, Porphyromonas gingivalis, Bacteriodes forcythus, Treponema

denticola, Prevotella intermedia, and Eubacterium nodatum.

Thus, the antimicrobial peptide of the invention may be useful for inhibiting such
bacteria to ameliorate microbial infection(s), or reduce the likelihood of microbial
infection(s), including: bacteremia, pneumonia, meningitis, osteomyelitis, endocarditis,
dental caries, periodontal disease, sinusitis, rhinitis, pink eye, urinary tract infections, tetanus,
gangrene, colitis, acute gastroenteritis, impetigo, acne, acne posacue, wound infections, burn
infections, fascitis, bronchitis, and a variety of abscesses, nosocomial infections, and

opportunistic infections.

The antimicrobial peptide of the invention is also effective for inhibiting the growth
and survival of fungal organisms such as dermatophytes (e.g., Microsporium spp. such as
Microsporum canis, Microsporum audouinii, and Microsporum gypseum; and Trichophyion

spp., such as T. rubrum, T. mentagrophytes, T. Trichophyton, T. schoenleinii, and T.

5



Streptococcus spp. (viridans group), Streptococcus
agal actiae (group B), Streptococcus bovis,
wkooepis8dDccus (anaerobi ¢ species), Strept ocoCRUBUS2008/071350
pneunoni ae, Streptococcus nutans, Enterococcus spp.
Nei sseri a gonorrhoeae, Neisseria neningitidis,
Branhanel | a catarrhalis, Bacillus anthracis, Bacillus
subtilis Propionibacteriun1acnes, Cbrynebacterium
ht heri a Li steri a.nonoc es, .Gl ostr
tonsuRgR TRyt P LR PRP VL RSERMTEHTY Rgy Fautis, Onychocola
Ent er obacter spp., Proteus n1rabI|s Pseudonobnas
canaa&&lﬂﬁcm@ézdwwd%dméwayq:@ﬁtsdmgn| endidgapibiser G Dgpicalis, or other
Shigella spp., Canpyl obacter jejuni, Actinobacillus
Candide t 3paciny,c etdi rﬁz:ocﬁmfam;;qes Poarphiyineyrolaslogsingglabidts , Epidermophyton
Bact eri odes forcythus, Treponena denticola, Prevotella

SfloccdsimEMMRsia pRfr EBRRGH IO bW NEALAESr oVBIES Criicoccus neoformans,
anti m crobi al peptlde of the invention may be useful

5 el PR B R, (L Oy T St .

Dokl TH ésl}’sgép% et (BT it B P By yrsis, Blastomyees

carjes eri odont al. di sease, S|nu3|t|s rhlnlé
dermagijiges, Jfis RBIAME CARYUIGI W eE 0TCiiQIdes BRTBHS SANdRRIR! ﬁéschenc 1.
colitis, acute gastroenter|t|s i mpeti go, acne acne

pqﬁ@%ﬂﬁm&@ﬁigp @% 'tﬁ%péfore%%ﬂls 'f&f ﬁ]@ﬁﬂl@[ﬁ% funk Qﬁ&‘g%ﬁéms to treat

bronchitis vari ety of abscesses

|nfect|on and o rtunistjc infectio
or  BYVFM cr'B t’.ﬁmspep#ﬁg@e 8t t h’% PRHRILONS: onﬁ%stoépg%) sis, ~Candidiasis,
effective for inhibiting the growth and survival of
10 COCCIle}’C@?I@a DEHQCOSERSES 1st@g}aﬁaa§p§§h9§r§%0celglc§nycosw Sporotrichosis,
M crosporium spp. such as
Zygomycosis. In certain embodiments of the invention, the antimicrobial peptide is effective

for treating or preventing Tinea pedis, Tinea versicolor, and Onychomycosis. Other fungal
infections for which the antimicrobial peptide of the invention is effective, include: Tinea
barbae, Lobomycosis, Mycetoma, Piedra, Pityriasis versicolor, Tinea capitis, Tinea corporis,
15 Tinea cruris, Tinea favosa, Tinea nigra, Otomycosis, Phaeohyphomycosis, and

Rhinosporidiosis.

The present invention is also effective against certain viruses, such as HIV, herpes
simplex viruses, cytomegalovirus, and human papillomavirus. Thus, the antimicrobial
peptide of the invention is also effective for preventing and treating infections such as cold

20  sores, genital herpes, and warts, and effective for preventing HIV infection.

The present invention provides a pharmaceutical or cosmetic composition containing
the antimicrobial peptide of the invention, and a pharmaceutically or cosmetically acceptable

carrier and/or diluent. Generally, the compositions of the invention do not contain botulinum
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M crosporum cani s, M crosporum audoui nii, and
M crosporum gypseum and Tri chophyton spp., such as T.

WO 2p0ng38T. ment agr ophytes, T. Trichophyton, TPCT/US2008/071350
schoenleinii, and T.tonsurans), Acrenonium spp.
Fusari um oxysporum Scopul ari opsis brevicaulis,
Onychocol a canadensis, Scytalidiumdimdiatum yeasts
(e.g., Candida al bicans, C. Tropicalis, or other

oo bt Loy o peons homlon FELISeaRY 2. 2006, e
Mal assezia furfur, Pityropsporon orbiculare or oval e,

“ComposifivecacicMsthedodOT omieal Apicatiaqn Andidrangddrgat Dslivery of Botulinum
Aspergillus nidul ans, Aspergillus niger and other

Toxinds pablized U¥ithp Polypéytienyeghests( ®egived Riromopli¥-BAT,” and that is
Mucor), Paracoccidioides brasiliensis, Blastonyces

incorftRhB by k@R ce Hirefopl asma capsul atum Cocci di oi des

mmtis, and Sporothrix schenckii. The antim crobi al

peptide is therefore useful for inhibiting funga
ofjarosipesitions ofethe imrenfioe weytcompriee tdoosist @uehcaagist essentially of,
Aspergillosis, Blastonycosis, Candidiasis,

the arfSREiCiobiad ipeNLCTIhS invehty@i BeACRORInG effdtist dpl Asimisiodial activity, in
Par acocci di onycosi s, Sporotrichosis, Zygomycosis. In

combﬁ%{fibﬁ!vﬂthey@é}ﬁbpgﬁH/ér Gludnbe I BNEREHAR, tht M&m “consists essentially of”

antimcrobial peptide is effective for treating or

eventing Tin |.S Lhea.: ' ; .

e B RS RER g TR LFb AR ity or
antim crobial peptide of the invention is effective, .
cosmeigalHaES PN o B BB OF JUBsbend miy sl Copteigay, additional

~Pityriasis versicolor, Tinea capitis,_ Tinea corporis,
antimigrpfial agent(ss sudh aean faalibiotc. i #eantnflanmapongest(sg. NSAID).
Phaeohyphonycosi s, and Rhi nosporidiosis. The present
For ekavplet whan ifsrmallsted ¢61f ®pidal edmgadtrasivn.cée tcaimpositipn ©€ ghe invention
such as H'V, herpes
may optionally contain Benzoyl peroxide, Clindamycin, Erythromycin, Tetracycline,

Bacitracin, Neomycin, Mupirocin, Polymyxin B, Miconazole, and/or Clotrimazole. In certain
embodiments, the carrier and/or diluent is an aqueous carrier or diluent, such as buffered

saline.

The pharmaceutical or cosmetic composition of the invention may be formulated for
topical administration, which can be a welcome alternative to systemic therapy for treating or
preventing many microbial infections. In certain embodiments, topical therapy with the
composition of the invention is administered alongside a systemic or other topical therapy to
provide either additive or synergistic results. For example, the antimicrobial peptide of the
invention may act synergistically with one or more of Benzoyl peroxide, Clindamycin,
Erythromycin, Tetracycline, Bacitracin, Neomycin, Mupirocin, Polymyxin B, Miconazole,

Clotrimazole and/or equivalent antimicrobial agents.
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si npl ex viruses, cytonegal ovirus, and human
papi |l l omavi rus. Thus, the antim crobial peptide of the
WO pweiizeh i s al so effective for preventing anBCT/US2008/071350
treating infections such as cold sores, genital
herpes, and warts, and effective for preventing H YV
i nfection. The present invention provides a
pharmaceutical or cosmetic conposition containing the
anti m crobj al peptide of .the invention, an ) . .
pﬁa?%@ewﬁtwewygwmeeg ﬁ’éf}fec‘ﬁYWlOBé]&f’é’p‘ioéBPS' egrvatipus microbial
and/or diluent. Generally, the conpositions of the
infectiomgebuti isralgoefietive gt aravehidngitienessuoigs, ofagichi igicHgryin a first
in the US. Provisional Application filed Decenber 29,
instand@0fnd PRtprdvertng Brnposdet dfosush anfdetMetshddshisflaffepispat, the present
Application And Transdermal Delivery of Botulinum
compdQtbgs RdRiddra@do We brfleddy RN Sfer RFABRBALWItDRIPid®dr systemic
From HI V-TAT," and that is incorporated by reference
thera}g}? & revérrﬁ?ec%m?e%#elnoéﬁecﬁ(/elg !?r%aﬂea\ﬁ?fgétio‘?ln {r@ypr vent occurrence of
onprise, consist of, or consist essent al y o?, t he
. antimcrabial peptide of the invention in.an anmouynt . . .
an inGPartin & 8% SRR ik SHOEPHNE SERP I g COmROY B RS giministered
Wth a carrier and/or diluent. In this respect, the
routinebsy (%-cdsiiz) Br ¢ lergspaiadatityne inchukipg for days. pigeks, or even years.
conposi tion contains only the antim crobial peptide
Wi i cal: } etigal l .G . .
o Do RRTRER L S o8y TR, B8 cohrBGRGR el present invention
contain an additi anti.m I.
may GRS T BT LDl B OBRE RO GRHGH 6F SO RySRIOPBOGIORS such as
_NSAI D). For exanple, when formulated for topical i )
carriendyehifile oF mefligm. Sheciiepyodietamicroreitle ‘Pfrﬂl%fﬁ?‘ino‘ﬁ cRgpatible with
optionally contain Benzoyl peroxide, Cindanycin,
the tifSuyg b ohichi in will &k rapplad, isney aBtiei skim diair, ndik ogitianyrethra, ear, oral
Mupi rocin, Polynyxin B, M conazole, and/or
cavity! @hdal NPEGALR, tdpieRbiyaisystem, opthalmic region, and/or mucosa.  The

compositions and components of the invention are suitable for contacting infected tissues or
for use in patients in general without undue toxicity, incompatibility, instability, allergic
response, and the like. As appropriate, compositions of the invention may comprise any

ingredient conventionally used in the fields under consideration.

In terms of their form, compositions of this invention may include solutions,
emulsions (including microemulsions), suspensions, creams, lotions, gels, powders, or other
typical solid or liquid compositions used for application to skin and other tissues where the
compositions may be used. Such compositions may contain: additional antimicrobials,
moisturizers and hydration agents, penetration agents, preservatives, emulsifiers, natural or
synthetic oils, solvents, surfactants, detergents, gelling agents, emollients, antioxidants,
fragrances, fillers, thickeners, waxes, odor absorbers, dyestuffs, coloring agents, powders,

viscosity-controlling agents and water, and optionally including anesthetics, anti-itch actives,

8
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enbodi nents, the carrier and/or diluent is an aqueous
carrier or diluent, such as buffered saline. The
w@b@poesseuti cal or cosnetic conposition of thePCT/US2008/071350
invention may be fornulated for topica
adm ni stration, which can be a welcone alternative to
system c therapy for treating or preventing nmany
nLcrobiaI infections. In certain enbodi nents, topical
therapy with the conposition.of the invention i
botangghpxirasts F@Hdlgpﬁlﬁés%?é’étsaé%rgw%oé lightegingegeenisp ﬂﬁﬁ?ﬂ humectants,
therapy to provide either additive or synergistic . .
mica,r meundrals, pplyphencdspsibiconeheoradetivitiven iherpolpespnblgeksof vitauns, and
i nvention may act synergistically with one or nore of
phytoBediodls. pé exitale,enfBodirdary,ctha compysitibomyf ahe jnvention is formulated
Tetracycline, Bacitracin, Neonycin, Mipirocin,

with Rl BBV ingr&ied¥ §PRRZObLstalll Tb1 4 BREYefiod e, as may be beneficial
equi val ent anti m crobial agents. Treatnment with the

wherecgormﬁﬁgltoirg&r%{?{rgFl%laf.rl#e\éggih&gd&gy not only clear

various mc ons, but is also effective

for preventing the occurrence of such infections in a

f iThet cdmgdsaiee, ofatid freentidre eyt bagnride uborenefe caftrdledirelease or
infections. In this |atter aspect, the present

sustaiﬁgéftPéléalsEi QfinpoitRH] Wheted! ek tti@ombl @6’ hRELOWith additional
after treatment with topical or systemc therapy. To

ac‘[ivelD %*Seé?ngrere%%%ﬁshﬁg&g?lg {)/télglsvigé L&Rhihve lv}fthﬁﬂ g%ﬁgrfial, such thiatnthey are

ctron, occurrence or an | ection

s g pobe PO R 8" et SoOrUBCubeRl l dhBS e compostions o
~daily) for a long period of time, including for days,

the inyeatien msy @/@WW@%@F withighen oR GRaiKess diosasRest éi?ﬁ“i:lﬁ% microcapsules,
adm ni stration, the conposition of the present

micrdspiveed arainthertie, oo mitimoi oma edidgpargculstpinpddrial.n t opi cal
phar maceuti cal or cosnetic conpositions, such as a

Administration of the composition of the invention may be to any affected or
susceptible region, for example, to the legs, shoulders, back (including lower back), axilla,
palms, feet, neck, groin, dorsa or the hands or feet, elbows, upper arms, knees, upper legs,
buttocks, torso, pelvis, or any other part of the body for which treatment or prevention of
infection may be desired. Such treatment is also contemplated for treating and/or dressing
wounds, such as cuts, scrapes, and burns to the skin, so as to treat or prevent infection of the

wounded area.

The compositions of the invention are suitable for use in physiologic environments
with a pH ranging from about 4.5 to about 6.3, and thus, the compositions may be formulated
at a similar or equivalent pH. The compositions according to this invention may be stored

either at room temperature or under refrigerated conditions.
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carrier, vehicle or nedium Specifically, the carrier,
vehicle, or nediumis conpatible with the tissues to
wovkiogl1338s Wi | | be applied, such as the skin, heeT/S2008/071350
nail, vagina, urethra, ear, oral cavity, nasa
passage, respiratory system opthalmc region, and/or
mucosa. The conpositions and conponents of the
invention are suitable for contacting infected tissues
or for use in patjents in general w thout updue . . .
t dhe c‘fqr@/posrtweoﬁﬁéh@ BRYSOtipn “SqRéti ol ¢ fpounyy Pﬂramﬂencroblal peptide
response, and the |ike. As appropriate, conpositions
effectofe fohentimieobinbactivay Gempells eharppmipagjfieriicenins from about 0.01%
conventionally used in the fields under consideration.
(wt./voh) teaBButod0% haitimitobial peptiposilhi@nainoémbddisientsy ért canposition
may include solutions, emulsions (including

contaﬁrlk ?fo?r?ﬁ%&u? 03B510 abdie P@%%hﬁﬂﬁcro&%?ﬁéﬁlde | Qth 8080w 8596, about 1%,
wders, or other typical solid or |iquid conpositions

about%sl,@ rfagoutqrag}l éncc%lcloo%labgy ﬁt: {h and other tissues where

nposi t1 ons e €d. Such conposi tions nmay
contaln addi tional antim crobials, noisturizers and

hygl baé E@Bo@i@%ﬁt,&he pﬁd}ﬁiabaiticahc@gmttﬁm ¢irtes eérveation/ 8% cleanser or
enul sifiers, natural or synthetic oils, solvents,

mmstﬁer{raC@géﬂEs%rs AR ShaSRtiSers A ih'e NgvaaRMAL ay %Dbérh@dﬂﬁﬁy useful for
ant i oxi dant s ragrances fil ers t hi ckeners, waxes,

condlg?lgg%g% ber ’le FI¥§[19 r];d%r r%LIQ :%a% gggf?)gf:ﬁl 1&8%23}1@ as acne

V- Con agent and op

ncludlng nesthetlcs £i-i tch b.ot
includigg raeriericReHEI dHihg iglénﬁ?ecfdaf b RgErEpD) Poficerifgive or

agents, glitter, hunectants, mca, mnerals,
prevepioly Blseredcsrrergd olcasne after thgercns dey ¢idectivilyrdigsipated. In this aspect,
sunbl ocks, vitam ns, and phytonedicinals. In certain
the clea[mm&)mnismriztahmag d’»mappliid:d orthotffetted mrvaeoutinsly, iesg., approximately
formul ated with the above ingredients so as to be
daily,h@ne ddfindall 2 REutRRITa0E. For bidiBpleascatfyntBeaydenaintiaiialfor days,

weeks, months, or even years.

In another embodiment, the composition of the invention is a topical solution
effective against Athlete’s feet (Tinea pedis), and/or onychomycosis. In this aspect, the
composition may be an aqueous solution for soaking or painting the affected region. In this
embodiment, the invention is also effective for preventing the recurrence of the condition, by
continual daily treatment. Further, when used for the treatment of onychomycosis, the
composition of the invention may be used alongside systemic therapy, such as, for example,
Lamisil®, to provide more effective results and to improve the condition and/or appearance

of the nails.

In other embodiments, the composition of the invention is formulated as a mouth

wash, oral spray, or oral gel. In this aspect, the mouthwash or oral spray of the invention is

10
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where continual or long-termtreatnent is intended.
The conpositions of the invention nmay be in the form
wobkoeonssdl | ed-rel ease or sustained-rel ease  PCT/US2008/071350
conpositions, wherein the antim crobial peptide al ong
wi th additional active agents are encapsul ated or
ot herwi se contained within a material, such that they
are rel eased onto the skin or affected area in a
control |l ed manner aqver tine. Th ositions of the .
cffectvy & {15 PIAFIRE Cn TSN Ho g HOR (OF GHRERY FXer Prevention of
| i posones, vesicles, mcrocapsul es, m crospheres and
periodomal [diskase, 61 the trhatmem ofgereathsenti ¢f tpdrent eiprayt halitosis that might
material. Adm nistration of the conposition of the
be caiisedent itenpressncbertastiaity odfrhientbesl dWheudeepddtid es an oral gel, the
region, for exanple, to the |egs, shoul ders, back

compbdifiérl HHHB G| ANEH iDGEdedive Bfithd BeatR@hEnd ﬂr@%nﬂoﬂ ®€Kores around the
groin, dorsa or the hands or feet el bows, upper arns,

mout}k({gﬁcensas (? g(grftg ?ﬁﬁcagggltst ‘T‘x%ula'?é%il a4l moMthwasly oral spray, or

treatnment or

t f t d h t
ot BB Sloh eEL o?om?%{%%?f%ﬁs%ﬁﬁ?&ﬁ{? LR of e
wounds, such as cuts, scra% and burns to the Ki n
antimiggobial peptide.csehars Poaydie AR SO Pher kst @ antimicrobial

~area. The conpositions of the invention are suitable
peptideor use in physiologic environnents with a pH rangi ng
fromabout 4.5 to about 6.3, and thus, the

DTS PP B Tho oY 1B de@BRHFhAS £ T & lovon. Such

i nvention may be stored either at roon1tenperature or
formulgiipas areeparug@l@ay sHitade dott the riseatrat @Ben STQVEBPTLPT herges simplex
i nvention contains an anmount of antim crobial peptide
virus infection or outbreak. Thus, in certain embodiments, the invention is suitable for

treatment genital herpes, cold sores, or chicken pox.

The composition of the invention may also be formulated as a nasal spray effective

against rhinitis, or formulated as an eye drop effective against pink eye.

In another aspect, the invention provides a method for treating or preventing a
condition associated with a microbial infection. The method of the invention comprises
administering the pharmaceutical or cosmetic composition of the invention, containing the
antimicrobial peptide, to a patient having or suspected of having a microbial infection. In
certain embodiments, the composition is administered to the patient after treatment of the
infection, either with the composition of the invention or with an alternative therapy, to

prevent further recurrence. The patient may be any veterinary or human patient.

The compositions of the invention are useful for the treatment and/or prevention of

local and systemic bacterial, fungal, and viral infection to the skin, the hair, the nail, the

11
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effective for antimcrobial action. CGenerally, the
conposition contains fromabout 0.01% (w./vol.) to
Wab@un13890 ant i m crobi al peptide. In certain PCT/US2008/071350
enbodi nents, the conposition contains fromabout 0.5%
to about 10% anti m crobi al peptide, such as about
0.5% about 1% about 5% or about 10% anti m crobia
peptide. In one enbodi nent, the pharnmaceutica
. conposition of the invention is a cl eanser or . .
vagingdhs pgfithraethe cey. dimor SaY e tfoicaRifaey e siepy thenppthalmic region, the
invention may be particularly useful for conditioning
nasal,t4nd vekions whichsal reggertsi ig temienl sputp e vesiernisgniechon by yp@gus routes,
i nfection, such as acne including propionicbacterium
such a¢ itravdtslyaspadidemhallyheSuchy disedson cars bal H0 eabhplet hore including
for preventing the reoccurrence of acne after the acne
propi&ﬁ@ba‘%fefri%ﬁ{ hoel %n?ékﬁfﬁl}&%i@,dathéletetshfe‘é_t,ageﬁﬁﬁlt herb&€ caries, peridontal
cleanser or noisturiZer may be applied to the effected
- r u 1y, . e. g, i i v . .
s PR s3F: o QAP ARSI oy O scion of
SISt S o R BB RL R aicans
invention is a topical solution effective agai nst
Aspergtlfys eniger sandsta hempassEnpledvEys. and/ or onychonycosis. In
this aspect, the conposition may be an aqueous
sQl ution fo oak]j or..pai.pti.n ffec i :
1 WS b natt e ar PR H kit LECHAfohEY Bfkction, he
. for preventin he recurren of the condition,
antimgG ORI a4 Y, OF PUBTIAATES S RIS Auoh  GebdEFbRqhgne week
treatment of onychomycosis, the conpositjon of the
Alterpativelys thsncomepsiionus agmanigiagdiad deast briesmn day Hey adgast Sypays. In
as, for exanple,
certain embodiments, the composition is administered approximately daily, at least daily,

twice a week, weekly, or for about one month. In certain embodiments, the composition of
the invention is administered for several months, such as at least two months, six months, or
about one year or longer. The invention is further suited for long-term use, which may be
particularly beneficial for preventing recurring infection, or for preventing infection or
conditions in at-risk or susceptible patients, including immune compromised patients. Such
long-term use may involve treatment for at least two years, three years, four years, or even

five or more years.

In another aspect, the composition of the invention is a kit, which contains the peptide
or compositions of the invention packaged to facilitate dispensing and/or applying the
composition to affected or susceptible regions. The packaging or dispenser may include a
bottle, tube, spray bottle, or other dispenser. In certain embodiments of the invention, the

composition is packaged in a concentrated form, and diluted to a desired concentration upon

12
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Lam sil(r), to provide nore effective results and to
i nprove the condition and/ or appearance of the nails.

wo poooisss enbodi nents, the conposition of the POWERL0LO71350
is formul ated as a nouth wash, oral spray, or ora
gel. I'n this aspect, the nouthwash or oral spray of
the invention iseffective for the prevention of dental
caries, for the treatnent and/or prevention of

peri odontal djsease, for the treatnent. of sore thyoat, :
use bigfhergd et n RS g 8Uishgshssl At inf QAR ] iaeed in a
by the presence or activity of mcrobes. Wen
mannérouitable ferdorg team sterage Yahaintafrecisagyoadithe egmpessitidre
invention is effective for the treatnent and

prevention of . sore round the nouth uch. col .
Q&?%@é@%%&&&%ﬁ%%@@%§%@%q&wmmww
mput hwash, oral spray, or _oral |, the conposition
compejatiat 11 1§ AESHER PR FHCHrAn B -2BIPERL 9o ArBSTm BBRIESs BBt Swabs or the
the antim crobial peptide, such as about 1% about 2%
like. about 3% or about 5% antim crobial peptide. In yet
anot her enbodi ment, the invention is fornmulated as a
creamor lotion. Such f l.Qns are particul arl
suitable for the treatngﬁgy%@%%gr prevention of heypes
sinplex virus infection or outbreak. Thus, in certain
EXANIFDedi Memrfect éf¥RpHAY 8AT0ARItI0As EHhrhallifed O MidreBibNRIfction
geni tal herpes, cold sores, or chicken pox. The
conposition of the invention may al so be fornul ated as |
a Thadellowipg aypariens ivgee degidned 1o kdat Mictdflectsgd a diluent formulation;
formul ated as an eye drop effective agai nst pink eye.
howevdr, ampidiedly As pas fount hieat ithveatibh@rpeptidyisdesslf a poenhadirhiorobial. It
treating or preventing a
was discovered that the peptide of the invention was not only safe for long-term use, but

effective for treating and preventing, including preventing recurrence of, various conditions
associated with microbial infection. In light of these results, the effect of the peptide on

microbial growth was tested in Example 2.

Example 1.1

A 15-year-old male with a two-year history of acne was using topical 5% peptide
(SEQ ID NO:5) formulation twice a day for 4 weeks. The cream formulation was composed
of the excipients cetyl alcohol, isopropyl myristate, stearyl alcohol, butylated
hydrosyxtoluene, polyoxyethylene stearyl ether, polyoxyethylene stearyl ether, edetate
disodium, and purified water. The acne disappeared in two weeks with use of the topical
formulation. With continued use of the formulation for two years, no new breakouts or

adverse events were observed.

Example 1.2
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condition associated with a mcrobial infection. The
nmet hod of the invention conprises admnistering the
w@b@poesseuti cal or cosnetic conposition of thePCT/US2008/071350
i nvention, containing the antim crobial peptide, to a
patient having or suspected of having a m crobi al
infection. In certain enbodi nents, the conposition is
adm nistered to the patient after treatment of the
i nfection, either cQnposi tion, of
i v anyeasldfenyle whaﬁla@ﬂtr&ﬁﬁ&ét&iéﬂtlﬁé Sdpst) ag %%&l@éé’man
further recurrence. The patient may be any veterinary
irritatong, Hchyanslpand erring Hiteeaomp desist hashwaldd herdedt irveAtd pawtide (SEQ
are useful for the treatnent and/or prevention of
ID Nd) ?@dmﬂi_ Mdiosyst BEMingniecefsric dkedtithe Agdhpplddopital dP6 peptide
ection to the skin, the hair, the nail, thevagina,

fom&lﬁﬁnn‘t’(ﬁé%@a (ﬁhtﬁe er’rﬁ%cte& ha %@the(i@é’['otf Yer fe@te TR FRflation

system e opt almc reglon the nasal, and various

was cgﬁlﬁg%%l og ﬁh %}(%\r})zer}%getgrl?%% %% lgog)lfj(‘é;ﬁ'l %{gri%ya?ér, gt\}]eetﬁf(l) Etllscphol butylated
subdermal | y. Suc dlseases can be, for exa

hydrosReip e §o oS B BHPELEE 7lth BNy SGRY I GH U Mgt edetate
athelete's feet, genital herpes, caries, peridontal

disodiing ead @urifipd WRer. sAt wigek bithk ltelgﬁéesslrﬁh@ﬁ@ ﬁiﬁff theyozing stopped. By
enbodi ments, the infection is an infection of

week 8t ﬂﬁhylhwﬁpﬂcms ofukiausere Peuahdtberasvaaawyideosaof abnormal skin on
Escherichia coli, Candida al bi cans, Aspergillus niger,

her fe@N KR cortiM@IRE s D BYEpep¥itlé asmuldlioArdes yé@s WwitBalo, further breakout
prevent, or prevent recurrence of, mcrobia

oradw%&ﬁ%k , the antimcrobial peptide may be

m ni stered at | east once a day for at |east about
one week. Alternatively, the conposition is
adixaniptd eBed at | east twice a day for at |east two
days. In certain enbodi nents, the conposition is

adm_ ni st er ed roxi mately ai | I
A 78 year—olg azi‘g \evas %agnosed %hor%glcos?saaéerqﬁ)oréltory confirmation

of fungal invasion based on microscopic examination and culture of nail scrapings or
clippings. He started painting his finger nails and surrounding nail-bed with 5% peptide
(SEQ ID NO:5) formulation twice a day. The cream formulation was composed of the
excipients cetyl alcohol, isopropyl muyristate, stearyl alcohol, butylated hydrosyxtoluene,
polyoxyethylene stearyl ether, polyoxyethylene stearyl ether, edetate disodium, and purified
water. 12 weeks later, the finger nails that grew in all had normal texture and color. He
continued using the peptide formulation for 2 years and his nails were all free of fungal

infection.

Example 1.4

A 65 year-old male was diagnosed with onychomycosis after laboratory confirmation

of fungal invasion based on microscopic examination and culture of nail scrapings or
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twi ce a week, weekly, or for about one nonth. In
certain enbodi nents, the conposition of the invention
WO 3000009385 st ered for several nonths, such as apPCT/@8®8/071350

two nmont hs, six nonths, or about one year or |onger.
The invention is further suited for |ong-termuse,
which may be particularly beneficial for preventing
recurring infection, or for preventing infection or
conditions in at-rlsk or susceptlgle pg

clippingse |Heistaiged Yivh aeal dhssmyoRr § spnbfat AR él?&‘?ﬂeéﬁa Dpigt Jis fingers
use may involve treatnent for at | east two years

nails st eeroueding, ndibbrd withr % peptédee(SHQ VP NP: -ﬁoﬁ%gny@éms daily. The
I n anot her aspect, the conposition of the invention is

cream@folhtilativh vah c6RPsRURS thdexciegits deybilcsmipogiropydnsyristate, stearyl
the invention packaged to facilitate dispensing and/or

alcoh(?lp Bh%&id@&i %1_?& Wgédet 9@0‘5{96‘(9{/1%1%3 tReyPletiRH Sﬁcﬂﬁi)&y@{h@dene stearyl

a |n |spenser may i ncl ud

e S AR 120 RIS g

i s packaged jn_a concentrated. form d d|Iute
had g QKO CoeTRI Pt 116, FoBEAFSE y Panie drmeli oy fhrg and his
or other aspect, the conposition is formulated and L
nails wercledigfeat ofrfuiagi iafisptéon mnBQEIV@SfWrrelaQWﬁ@ﬂm0§ﬁbﬁla§% ipfgction in
mai ntai n efficacy of the conposition. The kit may
his toé wgitsher i ncl ude addi ti onal conponents to facilitate
appLication of the conposition to the affected area,
such as, for exanple, a brush, sponge, cotton swab, or
t Kgamplegl -5 EXAMPLES EXAMPLE 1. Effect of Peptide on
Condi tions Characterized by Mcrobial Infection

A 10 year-old boy who had a two-year history of dental caries used peptide (SEQ ID
NO:5) mouth wash for two weeks. The formulation consisted of normal saline and 1-5%

peptide. His symptoms were significantly relieved. He continued using the peptide mouth

wash for two years with no new tooth-cavity observed.

Example 1.6
A 36 year-old woman who had a cold sore outbreak in her mouth applied a 1%

peptide (SEQ ID NO: 5) formulation three times a day. The hydrogel formulation was

composed of 30% poloxamer. All core sores disappeared within two days.

Example 1.7

A 24-year-old women who had genital herpes applied 1% peptide (SEQ ID NO:5)
twice a day for a week to the affected area. The cream formulation was composed of the
excipients cetyl alcohol, isopropyl muyristate, stearyl alcohol, butylated hydrosyxtoluene,
polyoxyethylene stearyl ether, polyoxyethylene stearyl ether, edetate disodium, and purified

water. All symptoms disappeared at the end of the treatment period.
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The follow ng experinents were designed to test the
effects of a diluent formnulation; however,

waewpnisshgly, it was found that the cationi c PepUsTIes/071350
is itself a potent antimcrobial. It was discovered
that the peptide of the invention was not only safe
for long-termuse, but effective for treating and
preventing, including preventing recurrence of,
various conditions associated with m crobi al
i Aaepicohd | n |ight of these results, the effect of
the peptide on mcrobial gromh was tested in Exanpl e

ﬁl%rﬁﬁgy%%l&fe}nﬁé WG ez Qe H@tlofy %f thihis ﬁsgg hX?a"il%)rIa%containing

f"acne was usi ng "topical” 5% pept | ( SE

NQ 5) [fornmulatio | ! for 4 weeks. The cC .
the pARGAF 463 Ghenies b BE S5 st B Bt o R (e Sfly s 1RE Pormutation
~al cohol , isopropyl n&ristate, st earyl aJcoth,
consigied 9f neraen! glineoigt-o7upimiide p Sihy dsly shmgliglte el weaphygymptoms such
et her, pol yoxyethyl ene stearyl ether, edetate
as itcling,oniben® amhahsploongéstidnwat er. The acne di sappeared in
two weeks with use of the topical fornulation. Wth
cqonti nued use of the formulation for two years, no new
bggﬁﬁﬁﬁiggor adver se events were observed. Exanple
1. 2A 36 year-old femal e who had Tinea Pedis (Athlete's
f &€ )yeaSo180al Rifeithdin@Byds! gﬁﬁl@ﬁ itRdpeptide NYEQEBINON formulation
00zi ng betweéen her toes,” had soaked her feet in a 5%
.pept i . ) .l atii ] di d
consi IR rI8ph AR bl 3 P BeRl b joks (B BHhfROms disappeared
formul ation twice a day on the infected area and the
EXANMESIE Df her /hééto Abemicobaimbaviul at i on

The antimicrobial activity was tested using an exemplary peptide of the invention in a
panel of gram-negative and gram-positive bacteria, and fungus. The exemplary peptide
sequence was Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-Gly-(Lys)5s-Gly-Arg-Lys-Lys-Arg-
Arg-Gln-Arg-Arg-Arg (SEQ ID NO:5) and it had been formulated in 15% Poloxamer 0.9%
saline. The peptide concentrations were 3.3 mg/ml, 11 pg/ml, and 11 ng/ml, respectively.
The antimicrobial activities are shown in Tables 1-3. The peptide demonstrated strong
antimicrobial activity in a dose-dependent manner. Notably, Pseudomonas aeruginosa, a
gram-negative bacterium that is noted for its resistance to antibiotics, can be inhibited with

0.33% peptide of the invention (Table 1).
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was conposed of the excipients cetyl
nmyristate,

i sopropyl

why@pos3zst ol uene,

purified water.

stearyl
pol yoxyet hyl ene st earyl
pol yoxyet hyl ene st earyl
At week 1,
the oozi ng stopped. By week 4,

al cohol ,

et her,

al cohol ,
but yl at ed

et hePCT/US2008/071350

edet ate di sodium and
the itchi ness reduced and
the crusty patches of

skin were gone and there was no evi dence of abnornal

skin on her feet.

She conti nued to

use 0.05% peptide

Tablg by nul dptthmiexobial Activity a3 mgonk @r33vapeptidekout or
Exanple 1.3 A 78 year-old nal e was

adver se event.

[ .
oragnosed
Organism J W

~canf

X&ntwlny.(’()bi
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. ﬁfﬂafsr(ci'f@%r at 018 Days (CFU/MmL)

reynt 1o~
oot 1r1ri1iimact Ul
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ATCCeb38ppi ngs. He

tlrillga('l)
@Qd %ylture of n

Ulltdal

v astron—pasea o CroScoprcC

aey scrapings or
rcB bg rsdukciianger nali Nosinqugaek
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5%%rted pai nt i

cnrromundina lnar | hod wth B0V manmt + A~ QM |1 N L{) -\

\JMIIUUIIU!IIH ||u..| OTU— W IO /0 pe T T Ut (oY I.L‘ I L I)
Pseuddnonasubaginen |t Wi ces a day. The <ream f or mul at i jofi0has
ATCCOMTposed of |t he exci pi ents detdl logtedushen , i slofringsake

nyristate,—gtearyl

Eschenglayeliky et hyl
ATCCE{Her ,

atcohot—;
gne gt earyl
edetate di sodi um and

butytated hydrosyxtoiuene,

et hers!9pol yoxyet hyl en@fst earyl

BurestReiNat er .

Noinqieges s

Tater,
Candidacibiqgpse and
ATCCABB I at i on

the flinger
aql xoim?

He contin
for 2 years and

nall's thatﬁ?rewm al |
|

had qgrnal

8 using the peﬁ%
Y"%E s were al

0 ipcrease
r ee of

ATCC

confirnation

fungal 1nfedtion. Exanple 1.
Asper Eﬁgﬁ%sed wi |t3h0 xamey chonycosi s ﬁgiggmgaboratoryNommfﬁe

4 A Rb year-old

gl € es

Table 2. Anti-microbial Activity at 11 pg/ml (0.0011% peptide)

Organism Initial Count 14 Days (CFU/ml) 28 Days (CFU/ml)
Staphylococcus aureus 70x10° <10 <10

ATCC 6538 ’ >4.8 log reduction No increase
Pseudomonas aeruginosa 12 % 10° 43x10° 1.7 x 10’
ATCC 9027 ) 0.6 log increase 0.6 log increase
Escherichia coli 6.9 x 10° 1.7x 10° <10

ATCC 8739 ) 2.6 log reduction No increase
Candida albicans 16x10° 2.1x10° 1.0x 10°
ATCC 10231 ) No increase No increase
Aspergillus niger 46%10° 25x10° 22x10°
ATCC 16404 ' No increase No increase
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He started

wowdaob/ooszsd t herapy for 1 nonth. Afterward, he BCHUSEAS/071350
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A 24-year-old wonmren who had genital herpes applied 1%
peptide (SEQ ID NO5) twice a day for a week to the
wa@bdoeoises area. The cream fornul ati on was conpPCEUSTNG/071350

the excipients cetyl alcohol, isopropyl nyristate,

stearyl al cohol, butyl ated hydrosyxtol uene,

pol yoxyet hyl ene stearyl ether, polyoxyethylene stearyl

ether, edetate disodium and purified water. Al

synpt one. di sappeared at the end of the treatnent
VthﬁéF?Bﬂgﬁﬁanple 1.8 An 18-year-old female with a

three-year history of rhinitis used nasal spray

1. C%E&'n?bﬁﬂoﬂ B&S%H% led@nefily Bﬁa 'cQtY(ﬁﬁ‘J bé}ﬁld@: SEGh RN Sfective for

three tines or a mee fornulation
antimi nﬁ}éialst ?tgw a1 e\r/reml aceu ca&f Succ%s/ﬁlgt?c% dgccgpﬁgﬁefceantler and/or
and nasal congesti on. Exanple 1.9 A 8 year-old boy who
diluefag pink eyes, applied the peptide (SEQ I D NG 5)
formul ati on consisting of normal saline and 1-5%
PERIR sqiB Gl 8 coftipises di &SR LPENA LS ARRRAEST.
EXANPLES% II%?P%% A@&l ?%?ﬁtlaf Actlvg?§ 2
ant|n1crob|al activity was tested using an exenplary
peptide of the invention in a panel of gram negative
and gram positive bacteria, and fungus. The exenpl ary
ti de seqguence was . . . . .
2. Ar CL%HR%? 10R, (AP.]@II & vaedn &ajél 9_@11@11@ QIe_p(ngﬁsc)optams an HIV-TAT,
aﬂgLSLyS g- Arg-A@n-Arg-Arg-Arg (SEQ ID
TeVerfNCH Ortielh@él\’ééh?ﬁeqfor mul ated in 15% Pol oxamer 0. 9%
saline. The peptide concentrations were 3.3 ng/nm, 11
ng/m, and 11 ng/m, respectively.

3. The composition of claim 1 or 2, wherein the composition is formulated for topical
administration.
4. The composition of any one of claims 1 to 3, wherein the composition contains from

about 0.01% to about 20% cationic peptide.

5. The composition of any one of claims 1 to 3, wherein the composition contains from

about 0.5% to about 10% cationic peptide.

6. The composition of any one of claims 1 to 3, wherein the composition has about

0.5%, about 1%, about 5%, or about 10% cationic peptide.
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The antim crobial activities are shown in Tables 1-3.
The peptide denonstrated strong antimcrobial activity
WO 00a/0t38%- dependent manner. Not ably, PseudonoPe®US2008/071350
aerugi nosa, a gramnegative bacteriumthat is noted
for its resistance to antibiotics, can be inhibited
with 0.33% peptide of the invention (Table 1). Table 1.
Anti-mcrobial Activity at 3.3 nmg/mm (0. 33% pepti de)
Table 2. Anti-pm crobi Activit t 11.mg/m (.0, 0011%
7. pdBecaEpRibpR ORI o, witedi %”Qginpﬁg%)srﬁ Cleanser or
~ (0.0000011% peptide)What is claimed is: 1. A )
moisterzay sEketiverreaimasicns. ingudiag apng ¢aupsd B Prapioaicbasipium.
peptide in an amount effective for antim crobial
activity, and a pharmaceutically or cosnetically
acceptable carrier and/or diluent, wherein said
cationic peptide conprises at |east 50% Arg and Lys
8. I ghkddgfposidion Bieng WHRasi dlaignR 0fo 6] ahsieln Weetopipdsi@dhds effective
cationic peptide contains an H V-TAT, reverse HI V-TAT,
agmnagmg%&a%ﬂ%Lye thereof. 3. The conposition of claim1l
or 2, erein the conposition is fornmulated for
topical adm nistration. 4. The conposition of any one
of clains 1 to 3, wherein the conposition contains
fromabout 0.01%to about 20% cationic peptide. 5. The

c osition of .any one of clajnms 1 to 3, wherein.the .
9. CORBGRIPIAOR RN SR EB O 6. BUSES HEGTmPRIn Is effective
_cationic peptide. 6. The conposition of any one of
againg| Qyiehomy¢asis3, wherein the composition has about

10.  The composition of any one of claims 1 or 2, wherein the composition is formulated

as a mouth wash or oral gel.

11.  The composition of claim 10, wherein the composition is effective to prevent caries

and/or ameliorate periodontal disease, and/or treat cold sores.

12. The composition of claim 10 or 11, wherein the composition contains from about

0.01% to about 20% cationic peptide.

13.  The composition of any one of claims 1 to 6, wherein the formulation is effective

against genital herpes.
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0.5% about 1% about 5% or about 10% cationic

peptide.7. The conposition of any one of clains 1 to
W®20000e33€5 N t he conposition is a cleanser or PCT/US2008/071350

noi sturizer effective against acne, including acne

caused by propionicbacterium 8. The conposition of

any one of clains 1 to 6, wherein the conposition is

effective against Athlete's feet. 9. The conposition

13, Iogtbudrroen o ! ehgcBrRbIcscomy ipgat TormuleH as a nasal
conposition of any one of clains 1 or 2, wherein the
Sprayconposition is fornulated as a nouth wash or oral gel.
11. The conposition of claim 10, wherein the
conposition is effective to prevent caries and/or
anel i orate periodontal disease, and/or treat cold
sores. 12. The conposition of claim10 or 11, wherein
14. t Mhecompositibh ofclaioml Rivitserdin oo @nepalsitidnQd 8fféddivabgaihst 2BiAtis.
cationic peptide. 13. The conposition of any one of
claims 1 to 6, wherein the fornulation is effective
agai nst genital herpes.13. The conposition of claim1l
or 2, wherein the conposition is fornulated as a nasa
S Yy --The 3 t] -ai [
15 BRNoniosibIOCARBET oDt e LimplIREEBYRRS from about
onmposition of .claim 13 or 14, wherein the conposition
0'010/&91 uhéé(%rcéﬂ‘?r&%%ﬁ“ :01%to about 20% cati onic

pepti de.
16. The composition of claim 1 or 2, wherein the composition is formulated as an eye
drop.
17.  The composition of claim 15, wherein the composition is effective against pink eye.
18.  The composition claims 16 or 17, wherein the composition contains from about

0.01% to about 20% cationic peptide.

19.  The composition of claim 1 or 2, wherein the cationic peptide comprises at least about

75% Arg and Lys residues.

20.  The composition of claim 1 or 2, wherein the cationic peptide comprises at least about

80% Arg and Lys residues.
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16. The conposition of claim1l or 2, wherein the

conposition is fornulated as an eye drop. 17. The
wa@eowosi3si on of claim 15, wherein the conpositPONUSE08/071350

ef fective agai nst pink eye. 18. The conposition clains

16 or 17, wherein the conposition contains from about

0.01%to about 20% cationic peptide. 19. The

conmposition of claiml or 2, wherein the cationic

pepti de conprises at |east about 75% Arg and Lys

resi dues. 20. The conposition of claim1 or 2, wherein

the cationic peptide conprises at |east about 80% Arg

21. aRfle lL¥pbSabAYEIAR 1 The, GRS id Sdtiotfc Fidmid @ 8bout 20 to
wherein‘the cationic peptide is fromabout 20 to about

ani no .aci L. length. 22. The conposition of claim

abmﬂ%85Wn5?31 %Wgﬁﬁﬁﬁhe cationic peptide is fromabout 25

to about 40 am no acids in length. 23. The conposition

of claiml1l or 2, wherein the cationic peptide is about

35 amno acids in length. 24. The conposition of claim

1 or 2, wherein the cationic peptide conprises an
22.  HTe pampgpitipe\pé odamH) r PAThsEsm dhc eatiopls pepriide is from about 25 to

conposition of claim24, wherein the H V-TAT sequence
abouti4$ antieo asrilnm lewgth. sequence of SEQ ID NO 1 and the

reverse HI V- TAT sequence has the am no acid sequence

23.  The composition of claim 1 or 2, wherein the cationic peptide is about 35 amino acids
in length.
24.  The composition of claim 1 or 2, wherein the cationic peptide comprises an HIV-TAT

or reverse HIV-TAT sequence.

25.  The composition of claim 24, wherein the HIV-TAT sequence is the amino acid
sequence of SEQ ID NO:1 and the reverse HIV-TAT sequence has the amino acid sequence

of SEQ ID NO:2

26.  The composition of claim 1 or 2, wherein the cationic peptide comprises: an N-
terminal portion that is an HIV-TAT or reverse HIV-TAT sequence, a C-terminal portion that
is an HIV-TAT or reverse HIV-TAT sequence, and one or more lysine residues between said

N-terminal portion and said C-terminal portion.
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of SEQ ID NGO 2 26. The conposition of claim1 or 2,

wherein the cationic peptide conprises: an Nterm na
w@oeowiordsst hat is an H V- TAT or reverse Hl V- TATPCT/US2008/071350

sequence, a C-termnal portion that is an H V-TAT or

reverse HI V-TAT sequence, and one or nore |ysine

resi dues between said N-term nal portion and said

C-termnal portion.27. The conposition of 26, wherein

said peptide has from5 to 20 |ysine residues between

said N-term nal portion and said Ctermnal portion.

28. The conposition of claim26 or 27, wherein said

27. N'Ithg Bl 6%1’(1919 bf 2@ wileSeiR Raillp vptT&Tha%W BGE 28 mﬁlr%aﬂeéidues between
C-term na portlon IS an TAT sequence. 29. The

osition of i 26.0 wherein said N-term na
SMdng$$¥%%p?Iogapgéga§g1 zﬁgsequence and said

C-terminal portion is a reverse H V-TAT sequence. 30.
The conposition of any one of clains 26 to 29, wherein
sai d peptide has about 15 |ysine residues between said
N-term nal and C-termnal portions. 31. The

28.  cdhpesmposifionf ¢lamRos, 2 ndieetin saigiNrtesenal gertioasis erdilvV-TAT
am no acid sequence of SEQID NO 5. 32. The

sequeaanquaisiaid Orierafinarpprivoreis@h HIVaT A8 séquemc81, wherein the
conposition consists of said cationic peptide and a
pharmaceutically acceptable carrier and/or diluent. 33.
A nmethod for treating or preventing a condition
associated with a mcrobial infection conprising

29. adf’ﬂe Q'o BLiting of bl%m‘f OARP S R saRMY-t&RBnATpostidH 8 rdverse HIV-
to to the affected or susceptible region of a

TAT Ee&ﬁllglgc{g:tang dr@ téMnidat %Blet%'ﬁqg a QJveF@%IQ/ngT‘geﬁﬁ&% al

30.  The composition of any one of claims 26 to 29, wherein said peptide has about 15

lysine residues between said N-terminal and C-terminal portions.

31.  The composition of claim 26, wherein said peptide has the amino acid sequence of
SEQ ID NO: 5.
32.  The composition of any one of claims 1 to 31, wherein the composition consists of

said cationic peptide and a pharmaceutically acceptable carrier and/or diluent.
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34. The nethod of claim33, wherein said mcrobia
i nfection includes an infection of Propionicbacterium
wEk@ploydzetoccus aur eus, Pseudononas aer ugi hosapPCT/US2008/071350
Escherichia coli, Candida al bi cans, Aspergillus niger,
or a herpes sinmplex virus. 35. The nethod of claim 33,
wherein said condition is acne, athlete's feet,
onychonycosi s, caries, periodontal disease, cold sore,
33. ?rg{]iq{g logf géﬁgﬁméq&gé\gngbﬁg%gé%gg Iggsfgce r%fi%ﬁ htn;]-ig%bial infection
conposition is adm nistered at |east once a day for at
comptisiag tadovieisigeiek thavommesitiorephaey onc ahylane lofo %ZIV & the afpcted or
to 35, wherein the conposition is admnistered at
susceptits tegioi efen patdayhdvirig @tsub@asid dfibavidgysnicBbial Tifection.
nmet hod of any one of clains 33 to 35, wherein the
conposition is adm nistered for about one year, or
greater than one year.39. A nethod for preventing
recurrence of a mcrobial infection, conprising,
B Ry SR R o Y MR B LB dufection of
Prop b BRSO KO O GRS R R Bscherichia. coli

conpositiaon of any one of clains 1 to 32, and a
Cand(gﬁaﬁl)[ézﬁg@r Asneugiblps ﬁ’pgﬁfﬁioééthﬁﬂ’.es simplex virus.

35. The method of claim 33, wherein said condition is acne, athlete’s feet,
onychomycosis, caries, periodontal disease, cold sore, genital herpes, rhinitis, and/or pink

eye.

36. The method of any one of claims 33 to 35, wherein the composition is administered at

least once a day for at least one week.

37. The method of any one of claims 33 to 35, wherein the composition is administered at

least twice a day for at least two days.

38.  The method of any one of claims 33 to 35, wherein the composition is administered

for about one year, or greater than one year.
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39. A method for preventing recurrence of a microbial infection, comprising,
administering the composition of any one of claims 1 to 32 to the affected or susceptible

region of a patient, said patient having been treated for a microbial infection.

40. A kit comprising the composition of any one of claims 1 to 32, and a dispenser and/or

applicator.
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