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CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This ap;[))l i cation

clai s pri¥PPIYPB%Nnd benefit under 35 U.S.C.  119(e) EE/UBR089/062527
Provi sional Application No.: 61/109,721, filed Cctober 30, 2008, the
di scl osure of which is herein expressly incorporated by reference in
its entirety. FIELD OF I NVENTI ON [ 0002] The invention generally

rel ates to anti m crobi ANTHMIGROBIAL FPIMABBESOARS t he treat nent and
prevention of skin infections. Mire particularly, the invention
relates to topical antimcrobial foamable conpositions containing
thyme oil for the treatnment and prevention of bacterial infections

ﬁé‘? hidgiulgl- Ir ﬁSIr Sei ot a(ﬂ?@%}ei}bﬁé%@&?g@ﬁgﬁﬁﬁg %(t}ﬁ%%ﬂoéﬁmmm OF THE
I NVENTI ON &0003] St aphyl ococcus aureus, often referred tﬁ( I y as

" St aph, 10403] 5 This eprdicatign Cé%lméplﬁortthgtan@mf%w&ﬂehﬁ Het§-y 1dnte §k. n or
in the pasgiQa ARG NS Vivbid1 Aled BIROPYII2801, b diseloRRD ofwﬁl@msl ons
are one of the nbst comon causes of skin infections in the United
St at es. histexgesfhinparpesated brzefeense i ioMligeHd can be treated with
antibiotics. However, Staph can also cause serious infections of the
skin and soft tissue, bloodstFIEBRMOMMECENDRN and pneunoni a.

[ 0004] Over tine, bacteria nay becone resistant to certain types of
anti bi ofeng} Vet hivaitioh igenetRlgiralhtanto abtimjrhobiab feeabls caupaiting MABR) is a

pen ci | P aH4 BRI S s MO iomh oSt g Bt oS star g spopica
ant i bi otahigfictabial foamkblbashedsitivths tontdhd OnSe olirlie: th ayinkdiention and
cur T ent IR RS B S R AP B S BB SR PP T BBor 5
of energtd‘g,gygg,(%b@ta@%@@tmsg ese agents as well. MRSA i nf ections may
occur anmong individuals in hospitals and healthcare facilities

(heal t hcar e- associ at ed MREAKGROYREAOE TIOE NVEND NI dual s in the
greater conmunity (community-associated MRSA (CAVRSA)). The majority
of drugPW3] st SmpiBicagss inres Plonsiard orfiaply re aiepha dsbbaciriaksiramreat
occurrencRuf n §§V L€ Glih 8PS thd r{bs@@ﬁ% Wé}{e’thﬁ(f‘o bohRtibZ ©aph

patients has ste I ncreased f rom2 I'n 1974 to 22%in 1995 and up
to 64% asfegfono@oane @é@e mpgt egramen equses of sk@mfﬁfé@gs mﬁhq%teééraéréwi\@%gy

of Met h| I e
i s 1§ APl FSEELE R i SRIPKLSEGERHE aBES, HhvoR! SRR S 48
42: 389- Syse3@0Hs infirtiors afitle kim 2d sofhtissee bROJSIEA0 ifexiont, and prenmenie.

attributed to Staph infections annually. O these, approxi mately
126, 000 [b(mpi t Glverzadd, bmmrrmysq@anhef registhiityo essemaias etlantbiotcdVRSA.
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i nfecti angam axaibtdueyde%r |pyémdlﬂlug-andl e@hsxb@nhnsbaht mmtahdalym&edbiassrtaf are in
hi gh demand. , Produc t hat h as e nt | pl ant
o1 15, araRaPiSat ML b e ety isage SprEss Mt BTREC bhidbios

[ 0006] AQE.8! dind@hyein RAXKagkidinRe) ed @Jﬂeﬁﬂ)ausgﬁle&iﬂ trastthg MRSA, there have been
envi ronnent al | y-fré endly antimcr | al foama (LeMg | tion.
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COMPOSI taRg klividMNEn Bbdpitald Rl mome%@maal(hefamwmms@cﬁmmA ilens
descri bed herein provide many advantages over conventignal

avai | ablMRaM; ?ﬁvesrnéb@daaalsﬂ%weé%P%ngwsimrﬁ@v%%%&méé%%&%het ic

anti m crghkal) eRIPAMRLST drlClesSthG DAt AXhEark ) xeamﬁcar@@sadlaetalm f ever
adverse side effects i ncreased efficacy, particularly Bgal nst NMRSA,

and a | cwenranprofddREa infeotioas inpastiquinsyia Bospitakizer Reflopisas steasdy yiciated
i nfecti 0%, 3% iR 19R3Y bﬁ%chfl 1@55%&%?% 64@%&’4 %eTIU'événWtEé}rr t‘g}{ges in

100071The 1 nvention provides a een and enVIronnenta
the Epidemiology of Methmﬂhn—Remstant Staphylococcus aureus in Intenswe Care Units in



[0011] In a preferred enbodi nent, the topical foanable conposition for
killing MRSA on a surface contam nated therewith conprises 0.016% w v
thyne oil ,WO208556 v ori ganum oil, 0.032% w v bot ani c&FTAAIMHHP62527
crystals, 3.0%v/v al kyl polyglucoside surfactant, 0.008% w v copper
PCA, and water to 100% The conposition kills greater than 99.9% or
gr eat er USHaspYds, 3992103 \glspcal nfaotiousdleisraes. ddiedy-HppPdoe d hets 2t

cont amm Bgnaakd5195 DB fospill)EaGATRAN QR SERY irfilibllehn GATPOE BEsone. OF
nore conponents sel ecte romwhite tea, citric acid, sodiumcitrate,
co- sur f apiresimatelya26,080 hepitdizatidns erc speptitbally exsosiaiechwitli BRE2] Accor ding to
anot her | ' f i:1d. 1 MASA on a
surfaceA E%? gﬁn%t%%%%gﬁt%g% g%"? %Qg{rsa?e p&r@bﬁg&ei%)ﬁ%ﬁé njrlr%%tﬁg'd i ncl udes
applyin t he surface f oamabl e ¢ osi.t.i.on conpri.si.n n

anti i oRuBRL) St Gl REVER o st BRgu B R Rr E R Bl o. 506

W v, a sdistaachantiadnictins oty 6 eigidetihvil FRoductaipafe bobnsiurdisuther , the
met hod i ncl ﬁges ezi?osi n& the surfac OiﬁEpge C%Hgtosi tion for an
exposur ESSERtREPaRfeqls.apd pifedtiye we espefRSpdesihle @iy nay be mammal i an
skin, in particular human skin. The conposition may be applied to an
open wolf§6] Théccorhmbsivravited hgipingea gisph andenyigenmgat X‘@@ég’e time of,
for exagplificrolal fo%ﬁ%le tl,énﬁ)%&lgﬂ.dﬁrpaﬁ‘cuiaﬁeﬂ%tprélcﬂ;birﬁﬂrsﬁé ant@hic@bial fg@ﬁ‘tt an
hour. The conposition may be applied at | east "once a day. The

conposi 1 e faainablg ceeasition i thame 09 'Clg aptimigretial dpamahlerrogQodids of  MASA
in 15 sﬁg;gggéi;lkﬁl;e §li€@&9ﬁ)ﬂé£@[ﬁ£ s%r%gmﬁﬂ%ﬁﬁ Il\?ﬁ&ﬂl@%‘ﬁi%&%ﬂi Mt
is provided. e kit conprises ah antimcrobial foamable conposition
f or ki | kinplgyivBSAtlmtic andsenfi-gpshationnt@micradiad domprendwinchiding hen-sargipsi t i on
conpri sing J. 7] I : f i) of %WV to
about 0 Py eIl RAOuR A Hlrolles LR, Plte Sipaiit s 0
Fur t her lowehéncidetceod finresbgecty aisneiryer resiftaf Idpdidds 4siaonalt of cettuess,
advant ages, and enbodi nents of the invention may be set forth or
apparent fromthe foll ow sgyMlARY GEHTHESSVEPIION, draw ngs, and
clainms. Mreover, both the foregoing summary of the invention and
the fol fgworng TetidvdnBeh £186i@6d Dirt@na RvViRXRERLRY dhiiafidobiAlBALR® t O
provi de further explanation without limting the scope of the .

i nvent i GAPRESTTOPLriaYne MEPA EFUPESCRPIBTINAGICRe gD, p F@W‘@@‘[@@}%] The
f oamabl §[EBRS kilria8OSonttRS fdtédBEteNEN ETHE iV RHSMWEY BNRRMotnted iof £ et Y
and green conpositions for killing MRSA on a contam nated surface.
The foafBBME: conpositions enploy a | ow concentration of thyme oil as
the principal or sole antimcrobial agent, a surfactant and a source
of di val®48] copgrerdinginsne Fipectiop thesnveaionp e foerdald ocommesition caprisesaat
skin inteehd0Rs: a1115h P@{tﬁbﬁé‘&i%fé%éﬁ%.dl% %ﬁltb%éﬁo%mk%‘&r%&aﬂ kLN

i nfection can I nclude esl ons, sores, rashes, blisters, abscesses, or
cr acki ngowée afldevakeki geppalidnsofl hevingesitian kibly greetcotpafi. @0d obgreater than

di scol %é.bb%%m A%’?%%[a@%@s G gﬂié?a% ﬂ}%rcoﬁ’t%{}ra%emﬁfafCQ.a%‘%nan treat
i nfecti ons by reducing e dur atron o he synptons, reduclng the
sever i t ymbddimbe, thy npiymiion oontiiod dboutkHeli% wonialabyyt Ot2kewivadithymeayl. dur e
the infection and/or . elimnate t tQ of the,infection. .
[ 0o16] AR g b AE e IR SR Rk POk B FEH Bl g
subst an@aec tliBciantsnayadaudyyanfaaiodr agniand strfappisnghigasapbbiziced idmahe

liquid. A foamnmay b rmed. by .i.njecti ai.r_int li quid foamabl e
conpos; EPBITE SR goriy Tt rod ol E Rl g B i o8t o e
by di spensdtingifate Pa:mibiiﬂaﬁ eﬁfﬁ@b'yﬁasﬁﬁfﬁmﬁﬂifﬁitﬁélﬁsed)e&ﬁﬁlkjﬂ@_dly’_@ﬁbﬁ{i@ f_romda
container (e.g.,,. bottle or punp) .such that the coppgsition is m xe

wi th ga§“@€?fi‘88@’%’}£% bﬁﬁﬁﬂ%gﬁgﬁ)@%‘c 8F P OLGERC R Fﬁ%gefib SPERdRt
Convent §ONsbbA@VnERSardt O5hiGERQlsatfAdREt Maf 10 880 drinBIPAIBy dchitiet fbrean be

enpl oyed with the conpositions and nethods of the present invention.
[ 0017] A®ctirsemiselfesdsioc ne ternms "natural™ and "botanical” refer to



inhibits bacterial growmh, inhibits bacterial virulence, or kills
bacteria. Antibiotics include natural, synthetic, or sem -synthetic
conpounds . WHRMOFEMabl e conpositions descri bed herein RaYUB®MIERRY as
an anti bacterial agent effective against one or nore bacterial

strains including, but not limted to, Staphylococcus, such as MRSA,
St r ept od¥08s , TiRdeuadtroreapositien mabPectoatan, Sedddibing ke Hymepiy origanum
Ent er oe ' to . ' " to a
Subst ance VRgt ot paltp SR eI EL Dok P 30 RPOT 1l RIS,
(" f ungi $teapinpbsitiarmayi fhitler bemgh thytrolierystels.arhioh mExkempesest inn srumvgt of
i ncl udeaél'gﬁitﬁ’%%w;,%xﬁ{l(%ﬁsg um and Epi der nophyton. The term

is an 3

"anti funga regul ated termdefined as a drug that inhibits

e, o oM RSN 2Bl AL oLl 5, SRPESER8R b AT

acclor gi Bgs%@tddff{[i‘mﬁﬂéh ?@lﬁﬁahmngigfuup@fbla&yoﬁgeavdnﬁragﬁv?ﬂmi, §ihg@, Wkgaplognt is

i ncl udi ng dennat ophytes, yeasts, and nol ds, characterized by a sinple

cel | st FRFETRIPLAHYNG HidespERPREP gRaY OcFPBtﬁll‘ifle?t‘qﬁ&ﬁﬁ"‘@faF“cﬁ At @g $%6hs can

cause skiinceli sorders such as jock itch, ring worm and athlete's

foot. [0023]As used herein, the term"antiviral" refers to a

subst anggy,yhat i dildaSentloliRlen R RcA RAGAE] f&H%& G2h i killipg MRS

("vi rus@t ?]2) ng?b'?if?ﬂﬁds vio_r usegg (" vl?(r: u?%gg‘;?)c. 6’024] The | %ama e

conposi fefcpagntimingebdorgwith corhpzss 0.6HYs vfv thyms eil, 1 6eew/v eriganum

m cr obi ¢j 0 teriostatlg, t £pd Q61 : i ' kel dal

Vi rustat((\j ill’g?é}égr{g@ /&ibrgﬁa&éﬁgla s‘ﬁﬁ??g‘%é%b/%g‘é% lipgé)féﬂggf&%%%%mr%%%gf t he

f oamabl &/ cowpediGA, end Wateetod8didn The earembstiiog killb getier thei Wad% ef gicetacy .

Mor e spgci G I e. f L e ! y—ef fective

agai nst ?h%? %gg%’sﬂ}‘ g{]{aér:ﬁ mb%%fg%?ﬁsa‘?ﬁe%%ﬁég i tér)lgjr‘l“sC g‘&%?%“%@%&%%slﬂ%f MASA.

Ef f i cacyorfpmsition irhag fikihet congirisy onvas ket enmmponeds wecrd dsorwintg tedheittper cent

reducti on of dilt\j/RSCAt\aeac(g_er%%tafaﬂt ] i ven t.izeqeanf (z)iole%\é\%i&ng appl i cation of

the foaRab 8 EBHIELS £7- 8 A G "L RS PAT MEASSSF% nani mat e) i nf ect ed

wi th MRSA. . The m crobial reducti assays are described |n the

B! OO owh i e s otrs PRt Grid uapMIA e

ﬁorm_osi %ﬁrﬁias cmidﬁéméﬂeﬂﬁﬁl isfgr@Aaddh thfB/BSﬁoK '[ricludés’ﬂdpglylilh(i@%]]csﬁﬁ”acuaed
erein, .the term"drug resistance" .refers to the ability o

m cr oor 2RO BPU RSP RRTS PR aélflf“é“é?‘gael&fmﬁmd’lf meof o “b?-f)@/“ wiv

resi st apcout €59 igv, aQuidlactPetid 4 ulcy PEAiOdle lbithef R4, SHupth6Sth fneddCh t he

m croorganismis able to withstand the effects of an agntibiotic.

Ant i bi oficdpeePetRgieesiTHge OVt ERmEtion &F FY CPswr if SERERIYO Kact eri a

that hayggevelopeskcnes b hRaRallR sion 6B birdbhardi: P LIgh.| Thedlompbhi@l red

to as "dru% resi stant bacteria." |If a bacteria is resistant to

sever al @Y Pr 8PREAT ocBmpERINE darfde 69mepstioasiey e aantted Birop exrosup fimegt,

cal | ed ‘fptkidplé G8lesd 3 kecos, atMarktd mhks drasieat AMour, TIRY cofBRbEmayVRSA

is amlti-drug resistant strain of the bacteria Staphyl ococcus

aur eus. bypeplie@ptdeastance aidey oBegpmpessiogtkiliromeatqr dlfaa P8 porighateaBlapi ty  of

a m croghgeNis M Wikhstamd an antim crobial substance. For exanpl e,

drug resistant stralins have been reported for numerous mcrobes in

additio St . 0C p ] udi_ng . . 1. :

Ent er 0cdiT "SRR SE UM me MG SRRl TRl B an

My cobac tstimhismwb&pipamatde bompusitica feling MRgydnodmcthercosfapinated therewith,

Aci net ohact er _spp., Saccharonyces. .spp. di da .spp t ococcus
b A ceoRoTB RS S Rp ™ e aBYR eapl De T Boon TR Boia
speci es abdut D158 wWesd gnattett age nesured AFARG]MY ddppiitiodae Faghehahuidt ynprkeaor v,
it is believed that natural essential oils that have not been refined
or adul f8FB¥8H contai n non-princi pal constituents that contribute to
the environnental and human health and safety profiles of the

conposi 198Ak, {dditien fgurenaidvaniages #n¢ pBbrdimenty offls inyegion may pe gt

forth or apparent from the following detailed description, drawings, and claims. Morcover,



an al kyl pol yglucoside surfactant. The al kyl polygl ucosi de
surfactants, when m xed wth the essential oils and water, hel

forma st aBPaYRAMPHerul si on or nicroemul sion of the foRAEIYEHI w2377
conposition. The foamabl e conpositions can contain an al kyl

pol ygl ucosi de surfactant in_an anpunt of about 0.01%v/v to about 10%
vi v, abboth tee meeing syemary ehihe guipnton ang theifolloyang.dstiled desexiptionareer r ed
enbodi M dm A4 d 1%{’4}13(&1\’[0 pMe Iﬁ'lrfﬂel; LRGSR Iﬁflmﬁ% th¥kcope of the
pol ygl ucosi'des I nclude capryl glucoside (G ucopon(r 88 UP), decyl
gl ucosi @wet@nuae sloserdr ) 225DK) , coco- gl ucosi de (G ucopon(r) 425-N),

| auryl gl ucosidc (d ucopon(r) 625 UP), an aqueous sol ution of alkyl
pol ygl ucosi des basedbaiAllzil PESCRIPTADNCHOTHEINEENTIARPG r) 325N), and
sodium |l aureth sulfate & | auryl gl ucoside & cocoam dopropyl betaine
(P 1 ant gua8) 61The) foarhS@hlpasiane deedpideld mm aretemma&ﬂeydaupﬁieygwﬁ@su de
surfactant 1s a sulfonaﬁied sur f act ant, end rs t sur f act ant
ani oni ¢ &'RBRPTRASHIPRGOEKL %I%S%PHQC%W‘&}H aﬁ‘f kﬁl z\%q ucosi de

sur f act agh dsﬂ%ygﬁpISQQlMoﬂ%}ﬁh@dm inkast émﬂer}ﬁmﬂ@amwe stlrhieraBie
(Suga(r) I\la]{J sodi um dec | ucosi des hydr oxypr opyI sul fonat e and
sodi um P&t wsglrf@%é AndleasSoRp PHYY yfgms BORPCEIRRS- oﬁ’&t feangsapgyAiRatset to prgvent oR 4
sodi um kb ghHGRRE qtegarmﬁ@grmﬁ ipdckiont IS RBRLA oBH Bk IRbE cak60
(Suga(r)Nate 160). 410ne advantage to usSing al kyl IygI u005| de
sur f act anvlusle lesiogs, sorgs, sash¢soblistestl abioRspes, poiryaling@b diedlin, %ﬁe’ hitan by ypes
of surf %ggo?ﬂ)%ﬁedﬁy gqlomt{a&]al?,ﬂarﬁﬂﬁcrnom Al Jﬁ.ﬂld The TEhsiHeR/ uteat and

safety profi t1onal yl ~ pol cosi de surfact ants
di spl ay idfatiens wdumﬁlm@n@itvamééteeymsnomseewmgdb&mentbvf thesymeptoms,

irritatig o] 1Sk
non- £r P e Rl IR R o BRSRER ahdor B e SRS
for i rrpmdbcemni reat ment of wounds. [0035] Addl tionally, the foanmable
conposition described herein contains a source of dival ent copper

i ons. Sc[ml}lﬁ]es Af vt hade@ihe copp Eamans' and Clowd? refdyud awbetamtthdt isThdded

(01 CUBLLS 2511 5,000, CODREL Sl g e 3. EORDSE (oL LRI 61 ROPRE.

acetatea hquﬂrfb@ndbletdoa@esmmmﬂltﬁp;ﬁﬁg s Sir U In i cafar, defpas umhecfoﬂnteﬂ iyde,

icchlorid fl t hydr oxj d j
i L1t o PSR T AT BRI GEP AL eLRh BT L ebii Bxes

are al s@uappauk gat é cahpaitients BREPRIth g&nﬁlbbl[zé)ﬁﬁﬁthé BulbRe afrthgpkdiBnt

t he source of di val ent cogﬁer i 0 8. co edtl d% cowl e
The copiithoppRIitl CCONp SR daHeBa ol ERtE & BN OR A G oF FORDK

0. 001% With th®coabRttiond dmalheds pdbreddn00RSivA Y to about 0.05% w v, or
in a preferred enbodi nent about 0.008% w v. Copper peptides are small
f ragnentléoﬁi pg%g'ea@lextemm ha¥e " bhdidolnfcQr reaﬂpeabsm;[&e fHaegti de of
the conplex may conprisé amno acids in the naturally occurring

L- conf i gerend; eiiner vhrde o3 ia opti fopur eatiral{e. 2o plapt) geutessr Ehest substapged heveani no
aci ds. mﬁuﬂamx@mg&e&ﬁ %b&?aﬁ@r‘eﬁﬁx‘é‘rﬁnﬁ&! GARRAEw W inh\Rs FhANRE enbir diif!
2:1. Copper peptides may contribute to tissue regeneration, and

par t i culcaele of the substahderigcanbidopgdinds used dier@ms an Tallgiatng” Subﬁﬁp@etlwh’falyed
recent or
elim naiﬂg%ﬁ%ﬂ%\’ 51?%13%9%h%% %yﬁl)r@tg s%&é %Er%%ie; ?ﬁ Hﬁ-z'ﬁ, Skin
Renodel itmgnalf teferCopligamnol Peipinedl fam a@dmﬂadwrc@ "aymhelve thyoicHeefeRus givay]
2004. ntI Sl I

pept i dgq{é]Zﬁ%%emca Smihe?%éégibotn% %&rt E‘J&%[ Tth ?%af)nen Wwou ﬁééssq% nﬁlogs(&l%)é?j erem
exanpl e&mizomﬁxprﬂlltnapeﬁt’ “tﬂetamoﬂbbmﬁefss ‘sﬁq}bﬂmuasl’ doq:spmt exchidy vaaupl exes

:\:]P;L;Fe(sgpaﬁ@%{)h;)g%?%%sid g,/kr clls%/t%é'fi 1811 cﬁ%ﬁlg}g gtc or rm e wd (i.e., semi-

al anyl - hiysthétthy tradssinBgsne 0pReiral products. It is intended to exclude products that have
al anyl (3-rnet hyphi sti dyl -1 ysi ne: copper,



[0043] I n one enbodi ment, the foamable conposition may further
conpri se al oe vcra extract. The al oe vera extract can be resent in
an anount Y9 2HBEE6%0. 1% v/ v to about 5,0% v/v, about OP@/(E’W“QW‘E%"”
about 1.0%v/v, or about 0.25%v/v aloe vera extract. Al oe vera is
useful for treating skin conditions because it can reduce

i nf | ammhednealelndiepmplly trentpt e The pradueie withinghe sk argiespygpiionare o

treat dr n addition, aloe vera may al so be a
source 8¥efer5f1¥n&9rnma%édoﬁ3§deufctl in pronoting and mai ntaini ng healt hy

skin as ove 4] 1n anot oamabl e
conposi t[‘?ot}ﬁ 55 ’F’iﬁ T’fglln @%%&P %Ié“rﬁf’mferg tfrlSI?q‘g 1811%39 %etrgn‘iomp?ﬁn S
co-surf agd ﬁfﬁﬂuo@a&i&m@@dﬂé QFBN tnihifha iR v t10f ensdbdaintent). ’E%vhfdﬂnehfallﬁbout 10%
v/ v, abaqut 5% v/v to about 8% v 4 é) bout. 5% v The . .

Cor sur T deedht inegicaisran shacalomapbaisey fialacs Rt FAoR FteEBent i al
0i | (S) IcRenV¥BdIB reactif®arQo Bt brAsuAiitS aldY oBindhiz0 Me@dvepsdteFadld 6n the

ZzZwW tteronic, or nonionic surfactants., Non-limting exanpl es of

Sui t abl EndEnEERY Astuawkheraim dhelere Senl in uselipariede H@PP%ﬁWQtPéOdugtédl um
laurel stk PAGre nEAGH HAbdsAUE Well G4 fhfe dBREEAS kR Rh Bfonm¥HGE @ result of
natural | y-derived sul fosucci nate, betaine, sultaine, Focfr opi onat e,

acet at e cxentingéo g icetapound prpraduoy- TheriRAckns gravister prnaplpofTcaEd @i s,
car boxyl, S@a%cﬁ'&%@ %{Jb%gﬁ & Gfer aqe%@,fi@atmrodmethﬁparéﬂﬂlyact ant is

a bi obase rfactant |ch I'S a surfactant that 1s not principally
deri ved effediveareplstve Gt leonhe mixicitpedd (iDdke d@&@@ﬁ]ﬂﬂﬂi@zﬁf@%&ﬁb@@cal

CONpPosi nment
the prt Srpwe fll Aghke BRI 4PLT0 R AR Bk hO R P IReT

about 8igJudepsiturpltedeivabpypdudie S@Ihl ap Qletﬂhwlerta}"@éhme&&mom\ten@rg thabhaybout
6. In One enbo%ttﬂ%ﬂ%rhm%l rgorf; ﬁ) npgns (I)rtr{oocﬂenqz%& m%f figﬁ{)n Cﬂﬁprthésl%alﬁgblé eaSt
one pl | yi'ng agen Uch & acld or sodiumcitrate.
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bacteria Staphylococcus aureus. The term "antimicrobial resistance” refers to the ability of a
microorganism to withstand an antimicrobial substance. For example, drug resistant strains
have been reported for numerous microbes in addition to Staphylococcus spp., including but
not limited to, Enterococcus spp., Streptococcus spp., Escherichia spp., Mycobacterium spp.,
Salmonella spp., Campylobacter spp., Acinetobacter spp., Saccharomyces spp., Candida
spp., Cryptococcus spp., and Pseudomonas spp. The abbreviation spp. is used to mean

species in the designated genus.

[0026]  Without being bound by theory, it is believed that natural essential oils that have
not been refined or adulterated contain non-principal constituents that contribute to the
environmental and human health and safety profiles of the compositions, including their
antimicrobial propertics. As the mechanism of antimicrobial activity is most often unknown
for natural essential oils, additional refining beyond the extraction from a plant source of
natural whole oil may modify the environmental and health and safety profiles of the
essential oil in a negative fashion and possibly promote microbe resistance. Natural essential
oils are used as the sole or principal antimicrobial agents in the foamable compositions
described herein. In particular, thyme oil and/or origanum oil are used as natural
antimicrobial agents in the foamable compositions. As used herein, thyme oil as the sole or
principal antimicrobial component includes the essential oil of thyme and all of its naturally-

occurring constituents, thymol and thymoel derivatives.

[0027]  The main chemical components of natural thyme oil extracted from Thymus
vulgaris include e-thujone, a-pinene, camphene, f-pinene, p-cymene, a-terpinene, linalool,
borneol, terpinen-4-ol, p-caryophyllene, thymol, and carvacrol. Thymol and carvacro! are
monoterpene phenol compounds. Thymol is the principal component of natural thyme oil.
Generally, natural thyme oil, on average, has approximately 35-40% thymol and thymol
derivatives, and about 3% to about 7% carvacrol and carvacrol derivatives. Representative
herbs from which thyme oil may be obtained include, but are not limited to, Thymus vulgaris,

Thymus serpyllium, Thymus capitatus, Thymus mastichina and Thymus zygus.

[0028]  Natural origanum oil generally has about 60% carvacrol and carvacrol derivatives,
and about 3% to about 7% thymol and thymol derivatives. The phenolic compounds (e.g.,
thymol and thymol derivatives) present in origanum oil can also provide antimicrobial
activity. Representative herbs from which origanum oil may be obtained include, but are not

limited to, Origanum vulgar and Origanum dictamnus.
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[0029]  In one embodiment, the foamable composition contains an antimicrobial amount of
thyme oil. The amount can be about 0.01% w/v to about 0.5% w/v, about 0.01% w/v to

about 0.2% w/v, about 0.01% w/v to about 0.05% w/v, or, in an especially preferred
embodiment about 0.016% w/v thymne oil.

[0030]  In another embodiment, the foamable composition further comprises botanical
thymol crystals. The amount can be about 0.01% w/v to about 0.5% w/v, about 0.01% w/v to
about (.1% w/v, or about 0.032% w/v.

[0031] In one embodiment, the foamable composition further comprises origanum oil.
The amount can be about 0.01% w/v to about 0.2% w/v, about 0.01% w/v to about 0.05%

w/v, or in an especially preferred embodiment about 0.016% wiv.

[0032]  The foamable compositions described herein contain one or more surfactants, e.g.,
an alkyl polyglucoside surfactant. The alkyl polyglucoside surfactants, when mixed with the
essential oils and water, help to form a stable macroemulsion or microemulsion of the
foamable composition. The foamable compositions can contain an alkyl polyglucoside
surfactant in an amount of about 0.01% v/v to about 10% v/v, about 0.5% v/v to about 8%
v/v, or in an especially preferred embodiment about 2% v/v. Non-limiting examples of alkyl
polyglucosides include capryl glucoside (Glucopon® 215CS UP), decyl glucoside
{Glucopon®225DK), coco-glucoside {Glucopon® 425-N), laury! glucoside (Glucopon® 625
UP}, an aqueous solution of alkyl polyglucosides based on fatty acid alcohol C9-C11 (APG®
3235N), and sodium laureth sulfate & lauryl glucoside & cocoamidopropyl betaine
(Plantapon® G11L).

{0033] Inone embodiment, the alkyl polyglucoside surfactant is a sulfonated surfactant,
which renders the surfactant anionic. Nonlimiting examples of a sulfonated alkyl
polyglucoside surfactant include sodium decylglucosides hydroxypropyl sulfonate
(Suga®Nate 100), sodium decylglucosides hydroxypropyl sulfonate and sodium
laurylglucosides hydroxypropyl sulfonate (Suga®Nate 124), and sodium laurylglucosides
hydroxypropyl sulfonate Suga®Nate 160 (Suga®Nate 160).

[0034]  One advantage to using alkyl polyglucoside surfactants, e.g., a sulfonated alkyl
polyglucoside, over other types of surfactants is to maintain environmental and human health
and safety profiles. Additionally, alkyl polyglucoside surfactants display excellent foaming

characteristics and cause low to no irritation to the skin and eyes. Consequently, a foam
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comprising a non-irritating surfactant, such as an alkyl polyglucoside, may allow for

improved treatment of wounds.

[6035]  Additionally, the foamable composition described herein contains a source of
divalent copper ions. Sources of divalent copper ions include, but are not limited to, cupric
salts and copper salts such as copper sulfate, copper chloride, copper nifrate, copper acetate,
cupric carbonate, cupric acetate, cupric citrate, cupric potassium chloride, cupric bromide,
cupric chloride, cupric fluroborate, cupric hydroxide, cupric nitrate, cupric oxide, and cupric

sulfide. Copper peptide complexes are also a source of divalent copper ions.

[0036]  Inone embodiment, the source of divalent copper ions may be a copper peptide
complex. The copper peptide complex can be present in an amount of from about 0.001%
w/v to about 0.5% w/v, about 0.005% w/v to about 0.05% w/v, or in a preferred embodiment
about 0.008% w/v. Copper peptides are small fragments of protein that have an affinity for
copper. The peptide of the complex may comprise amino acids in the naturally occurring L-
configuration, the D-configuration, or a mixture of D- and L-amino acids. The ratio of
peptide molecule to copper may be either 1:1 or 2:1. Copper peptides may contribute to
tissue regeneration, and in particular, the healing of wounds and skin lesions. Importantly,
recent studies have suggested that copper peptides may reduce or eliminate various forms of
skin irritation. See, Prickart, L., Skin Remodeling with Copper Peptides. Cosmetics and
Medicine (Russia), 2004. Consequently, a foamable composition comprising a copper
peptide complex may improve treatment of open wounds. Non-limiting examples of copper
peptide complexes, such as copper (II) complexes, include glycyl-histidyl-lysine:copper (aka
copper PCA), glycyl-(3-methyDhistidyl-lysine:copper, alanyl-histidyl-lysine:copper, alanyl-
(3-methyDhistidyl-lysine:copper, giycyl-histidyl-phenylalanine:copper, glycyl-(3-
methyDhistidyl-phenylalanine:copper, alanyl-histidyl-phenylalanine:copper, alanyl-(3-
methylhistidyl-phenylalanine:copper, glyeyl-histidyl-lysyl-phenylatanyl-
phenylalanyl:copper, glycyl-(3-methylhistidyl-lysyl-phenylalanyl-phenylalanyl:copper,
valyl-histidyl-lysine:copper, glycyl-arginyl-lysine:copper, glycyl-(5-methyljarginyl-
lysine:copper, alanyl-arginyl-lysine:copper, alanyl-(5-methyl)histidyl-lysine:copper, and
glycyl-arginyl-phenylalanine:copper. In a particularly preferred embodiment, the foamable
composition comprises copper PCA. Combinations of any of the foregoing and other copper

peptide complexes may be used.



Citric Acid USP (% wv) 0.21 0.21 0.21 0.21 SodiumCitrate USP (%
wv) 0.4 0.4 0.40.4 Conoist(r) 0-25 (%v/v) 0.1 0.1 0.1 0.1 Aloe
Vera Extr &¥P241085%6% v/ v) 0.25 0.25 0.25 0.25 Copper PCRETABHPI6287008
0.008 0.008 0.008 Deionized water (% v/v) 90.358 90. 658

[0037] The foamable composition may be optionally provided as a concentrate wherein
the amount of carrier present in the composition is reduced. For example, the amount of
water present in the composition may be reduced. The concentrated composition may be
teconstituted as desired by the addition of water at the time of use. The concentrated

composition may be provided as about a 1:10, 1:50, or 1:100 concentrate, for example.

[0038] The foamable composition may optionally include one or more other ingredients to
improve the aesthetic or other beneficial properties. Such optional ingredients may include
fragrances, deodorizers, coloring agents, degreasing compounds, penetration enhancers, or
any other inactive ingredient commonly used in topical cosmetics or pharmaceuticals. These
optional ingredients, however, should be compatible with the core components of the
antimicrobial foamable composition. The addition of these optional ingredients to the
foamable composition should not negatively affect the efficacy or the environmental and

human health and safety profiles of the foamable composition.

[0039]  In another embodiment, the foamable composition may further comprise at least
one fragrance. The fragrance can be present in an amount of about 0.01% v/v to about 5.0%
viv, about 0.01% v/v to about 1.0% v/v, or about 0.01% v/v to about 0.5% v/v. Non-limiting
examples of a fragrance include vanilla, lavender, rose, rosemary, violet leaf, ginger,
bergamot, spearmint, mint, eucalyptus, lime, blood orange, tangerine, grapefruit, lemon,
lemongrass, petitgrain, litsea cubeba, pine, cedarwood, rosewood, chamomile, magnolia, and
geranium. In preferred embodiments, the foamable composition includes one or more of:

blood orange, vanilla, lavender, ginger, bergamot, spearmint, and lime.

[0040] Tt should be noted that the foamable compositions described herein differ from
other soap products that include thyme oil merely as a fragrance. In contrast, the unique
formulation of the thyme oil foamable compositions described herein achieve antimicrobial
activity. Moreover, the foamable compositions achieve high antimicrobial activity with low
levels of thyme oil. In particular, the thyme oil in combination with particular glucoside
surfactants provide a very effective antimicrobial composition, particularly when used to kil
MRSA.

[0041]  In another embodiment, the foamable compositions may further comprise at least
one antioxidant. The antioxidant can be present in an amount of about 0.001% v/v to about
0.5% v/v, about 0.001% v/v to about 0.1% v/v, or about 0.008% v/v to about 0.01% v/v.

Antioxidants are molecules that neutralize free radicals in the body. Free radicals are a
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v/v, about 0.1% v/v to about 1.0% v/v, or about 0.25% v/v aloe vera extract. Aloe verais
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[ 0073] Test Popul ation Control: In a simlar manner as the culture

i nocul um was added to the test substance, an equivalent volune (0.1
m.) of eachOiZAOH3m was added to 9.9 nl of Butterfiel BCTUSAAMRO252T
volune as the test substance). This suspension was neutralized as in
the test procedure. This suspension was serially diluted and

appr opr eafd oy ragtipgokin seadidion heeaee (i singduse infummpting endaningd orpimsid
techn! a4end Aolit® Whd ol AEDR Ay LRPARBRAL STLRAiALE 2100658 D IRE Kod
to enunerate the concentration the test organi sm present e

t est substupcef aatiotidmtstusefel ioproameding ayl itdintemingriehithyi slsl)l as fhassdebpteance
criterion for this study control is growh and the value is used for
cal cul aféoan] puihpaster satboflimehf) hié4ddhublet pmBositianahay %nﬁdrlbaahusalaale&tf or

i sol ation was éerfogged on.t he organl sm.cul ture, ng ng

i ncubat PBREO-THEH ¢ S SIHfRHEY PR hamaRnt 5 é‘é"é‘h "fVq Beite
culture 1o%h,ev ABAR PSR toCdbb it 0N, drabout BYSv/6t TEcoCRthdtak filrhetheid®

culture nstrating col ony. rphol ogy typical of the test organism
1007511 9 P@?e@dgﬁéﬁﬁ ﬁ%ﬂ@%@@ )ém VelGht Hisico-syrfestastsapayr hednioaist

Or gani S QRMEDeM%EORc @ RogiBhit Shittadls! Woednantd Rhapiedotisig &t andar d

m cr obi ol ogi cal t echni gues. Follow ng incubation, the organismplates
wer e obsefareatirsluds sedivaiard Racrwinbah sodismdpnrgisulphae.sedivm dgugdni s m

i nocul at@fd MrBostifs ty%éofa, %Q§1iﬁﬁ&ﬁe@éulﬁ>§lﬁc;hht€%e&ﬁnet ﬁﬁtﬁlhé‘ﬁbm TJ?)%te
acceptance criterion for this study control i's grow f

CFU/ nlL. agetrde @i pridg) nafusellyStesived wvoml@mchlende Aem@p'r @slmylaten ané sarrpl e
of the

criteri gﬁbﬁ%r@!h% %’lﬁff{ste \Qiﬁﬁﬁkﬁ%ﬁﬁcggu fﬁngéga%g%sg&d st taﬁ?%@%%gam c
Soil St emfﬂCtanyth@omqt@nnmmH@ dsre‘mdrﬁomswbhfoohens@‘l feeﬁm was cul tured,

i ncubat ed, and observed for |lack of growmh. For exanple, 1.0 inL of

t he ser wmﬂ]sedrﬁetfnamabﬂd cohrq:asimwameﬁchﬁ@cbnt;ﬂmaw&tu‘me a(oiimEd Uh dne

St AR By ISR emAle FORGHE TP Sronsl ol sl & BbRAN Fos

[ 0078] Nerefarad]ly thatpHanth€adnise of abolics. Slol’ﬂhblﬂtﬁe It ei&idnf\gdmmﬂdt}ielceiﬁ§031t9)n9 mL
of the tes ubst ance S, in But.terfield.s Buffer
"h ol ac B FrHE SRR u BR e R e bt e DT oot cite (5]
Fi | t r at TeapNeiddifaing 2gent mbelﬁle’kexﬁﬁh @lantduhpfabod 0. lbhe/ /NEaRus PRG0N was

transferre z h and m oroughly. The
control a‘%%gBéﬁ"sW’SEL% “b(B gr(? /\‘i\ﬁgg‘ftl%)r‘qt}é?’wvc8ﬁ@gﬁrt(f%ﬁ¥vg and the filter
was rinsed as in the test praocedure, An aliquot of an

or gani sM%fkpeh faﬁn%ﬁogrpﬁflﬂgl%ﬁnéﬂ DRgiRf lvy keda@ﬁ@ﬁﬁﬁﬂw&?%ﬁoﬁ@d to

the fil b 1RPRARARL HTisdhd dRIQRERSE I %@é&ﬁ&nﬁb@eﬁ&p@}r @8k HBA 281 p?ddhau ot
(1.0 nL) of the organi sm suspension was added second fil

appar at thet BFsHido peept feciian Pridline i Fflhﬁbfmﬂ the sr@wﬂmfﬁwr@prgamns

process @gischhi& 1];1&1{1&69"&&15%5&11@&%9&5' Catitark BAHRA 8Y HRFDACad LFRYEF Y agar
pl ates and i ncubated he accegtance criteria for this study control
requi r es8ntineropial @apméwtﬁ@%pta prRppasei Ho Rty thagraerelorubbs paridrisly of
popul at 0 9@9%] cal
Neut r al %éz%grtlglgo%ﬁ%ef %ﬁ%ptﬁ% &&&gfa ‘é‘(;o%?%] 69 Shgfgles ﬁ%]f%errls \%%cgsﬁ% ransferred
to 9 niwiest 'I‘féﬁaithﬂiarﬂfnbﬁf@tlbﬁ"amﬁfﬁfiuﬂﬁdﬁsﬂw rdagphtelor healthege mitting, wheret  of

the neupf, k SE RGPS rcifd i a&c?éHN oot REANARE nlBd AR skin
h Uk ELARAPL G088 HORL Chufl SEALARE, plBod e s

neutral i zed n| sm suspension
appr oxi mpah!yonmwfgl@m#lﬁlsymbﬁsmb}m}édamrsrfnmd ptlinmnkyunghisyl.talsﬁ\nlnabs quot

(1.0 n xture was_pl
i ncubat ¢ Or,&r? ?ﬂ%ﬁ%’ fpﬁﬁ%mﬁ%eptﬁqga ToRS g%nffsr 0 Tnlble iwrﬁe%f‘gffe‘é%& ng 1.0
m. of t h@nsg‘aﬁlsqxrcgmm thmbetispensied and ie:aBhaate pafsoﬁwﬂ wreisédties sthievBthkf er |

| atin Ilca d i ncubat Teacce nce Cri on for
Phcs oD sl SRRt Y e el PaRBR A ned 4 B B Lase Sl beler
corres pedsrdpcrag; oﬁﬂﬁ)dshrﬂieti Q&rehAAlE Amdayradd difidheit g&atbﬂgan O S ZRLERIfS BABS
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99.999% (> 5.8 Logio) reduction after a 60 second exposure, a>
99.999% (> 5.8 Logic) reduction after a 120 second exposure and a>
99. 999%(9”92810@6%%) reduction after a 300 second exp8SHUE20RHRHE527
tested at anbient tenperature (21 C). Table 2. Test Results. DI LUTION
Test Organism Conmunity Acquired Methicillin Resistant

St aphy| sersemesand heaihsare pIGAUIURS/ARropPENVEN EXPESURE entlED A svoraieph3 099 conds

00 SeCondsplaRyeronags, E0M3es s 5 IRRL oy yi vors Recovered
[0047]  The foamable composition may also be used to treat a number of other skin
infections, including, but not limited to, impetigo, folliculitis, boils, ecthyma, erysipelas,
cellulitis, jock itch, acne, and athlete's foot. Many current acne treatment use harsh chemicals
(e.g., salicylic acid) that can irritate skin. The foams described herein are a gentle, natural,

and effective product for treating or preventing acne.

[0048]  The foamable compositions may also be useful as an antimicrobial substance to
prevent or treat microbial infections of other tissues including the rectum, vagina, penile

urethra, mucosal membranes, and oral cavity.

[0049]  In one embodiment, the foamable composition may be used as a "therapeutic
bandage" wherein the composition is applied to the skin and allowed to spread and/or cover
the affected area. Microbes often enter the body through a wound, resulting in a more scrious
infection. As used herein, a "wound” refers to an injury to the skin, tissue, or external surface
of the body often as a result of physical trauma that causes disruption of the normal
continuity of structure. As used herein, an "open wound" refers to a type of wound in which
in the skin is torn, cut, pierced, puncturcd, or otherwise impaired so as to expose the injury
and the underlying tissue. An open wound is at high risk for infection. In particular, Staph
and MRSA infections are often associated with entry into the body through a wound (e.g., as
a result of injury or surgery). The foamable composition may be less irritating to wounds,
thus improving patience compliance and maximizing the therapeutic effect. Alternatively,
upon further application of a mechanical force {e.g., rubbing the composition onto the
surface), the foam freely spreads on the surface and 1s rapidly absorbed. In addition, the
foam may be useful to prevent and/or treat secondary infections accompanying skin structure
damage, such as in cuts, wounds, burns, and lesions. In all such cases, the antimicrobial
foamable composition is easy to use and spreads easily, covering the affected area without

causing pain.

[0050]  The antimicrobial foamable composition may removed (e.g., wiped or rinsed) from
the surface after application. Alternatively, the foam may be left on the surface following
application. In one embodiment, the foamable composition may be applied to mammalian
skin, more preferably to human skin. Sustained contact with the area bearing the

microorganisms may ensure a higher killing rate and continuous germ control for extended
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periods of time. Further, since the foamable compositions do not require wiping or rinsing to
remove any antimicrobial residues, the present compositions are convenient and easy to use.
In some instances, it may be desirable to cover the application area with a sterile bandage or
gauze. For example, the composition may be applied to the skin and/or wound infected with
MRSA. and covered with a sterile bandage. Alteratively, the foam may first be applied to a
bandage, gauze, or other applicator that is subsequently contacted to the skin and/or wound.
The bandage in combination with the foamable composition may function to further protect

the infected area.

[0051]  The foamable compositions are preferably alcohol-free and preferably do not
contain synthetic chemicals commonly found in cosmetics and pharmaceuticals {e.g.,
petrochemicals and parabens). Further, the compositions are non-corrosive, non-flammable,
non-reactive, readily biodegradable, and have a very low volatile organic compound level of

less than 1%.

[0052]  The foamable composition may be topicaily applied for a duration of seconds fo
hours. For example, the foam may remain in contact with the surface (i.e., exposure time)
about 15 seconds to about 300 seconds, about 5 minutes to about 60 minutes, about one hour
to about 24 hours, or longer. Adequate exposure time may result in at least 99.9% of
microbes killed in 15 seconds. More preferably, after an exposure time of 15 seconds,
99.99% of MRSA was killed. (See Example 2, Table 5 and Example 3, Table 7). The
foamable composition may be applied one or more times a day (e.g., once a day, twice a day,
three times a day) or as needed. The foam can be applied directly to the surface, such as the

skin and/or wound.

[00653]  One or more additional products may be co-administered, either within the
foamable composition or separately administered. For example, the foam may be co-
administered with another antimicrobial or antibacterial product, a topical analgesic, or an
antipyretic. Non-limiting examples of an antimicrobial product include clindamycin,
salicylic acid, gramicidin, neomycin, and polymyxin. Non-limiting examples of a topical

analgesic include capsaicin, lidocaine, and methyl salicylate.

[0054]  The particular combination of components used in the foamable compositions

provides a stable composition. Preferably, the foams will have a shelf life of at least 2 years.

[0055]  The foamable composition may be formulated by conventional procedures known

in the art. For example, the foamable composition can be formulated by combining thyme
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Logi o Number of Survivors (CFU nL) * Logic, Nunber of Survivors
Percent Reduction Logi o Reduction Staphyl ococcus aureus - CA-MRSA 15
seconds 1.¥9Q20404%986& 6. 093 Logi 0) 2.28 x 102 2.358 99. 996 BUHN6257
seconds 8 0.9

oil, an alkyl polyglucoside surfactant, and water together. The combined ingredients are then

agitated or mixed until a macroemulsified or microemulsified solution of thyme o1l is formed.

[0056]  Individuals in need of the foamable composition can be identified by one or more
risk factors for developing a MRSA infection. The risk factors for healthcare-associated
versus community-associated MRS A may differ due to the different settings. Risk factors for
HA-MRSA include visiting a hospital or long-term care facility as a visitor, patient, resident,
or worker. Individuals who are on dialysis, are catheterized, or have feeding tubes or other
invasive devices (e.g., catheters and intravenous lines) are more likely to develop a MRSA
infection. Older adults (about 65 years of age or older) or individuals with weakened
immune systems, burns, surgical wounds, or serious underlying health problems that are
hospitalized are also at increased risk for infection with HA-MRSA. A 2007 report from the
Association for Professionals in Infection Control and Epidemiology estimaies 1.2 million
hospital patients are infected with MRSA each year in the United States. MRSA is even
more prevalent in long-term care facilities than in hospitals. It should also be noted that
recent treatment with a course of antibiotics such as fluoroguinolones {e.g., ciprofloxacin,
ofloxacin, or levofloxican) or cephalosporins may increase the risk of MRSA infection in

some patients.

[0057]  The main risk factors for CA-MRSA include age, participating in contact sports,
sharing towels or athletic equipment, a weakened immune system, living in crowded or
unsanitary conditions, and association with healthcare workers. CA-MRSA can be
particularly dangerous in children (up to about 16 years of age), because they are more likely
to develop dangerous forms of pneumonia than adults. In particular, those individuals with
weakened immune systems, such as children and individuals infected with HIV/AIDS, may
be more likely to develop severe MRSA infections. CA-MRSA outbreaks have been reported
in public gyms as well as among both amateur and professional sports teams. In addition,
outbreaks of CA-MRSA have occurred in military training camps. An individual who has
one or more of these risk factors for CA-MRSA or HA-MRSA is at increased risk for
developing MRSA infection, and may benefit from the antimicrobial foamable compositions

of the present invention.

[0058]  The foamable composition may be formulated to be dispersed from a dispenser,
such as a pump or a bottle. The dispenser may be manual or automatic, such that the

dispenser may be a hands-free dispenser that provides an amount of foam without having to
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press a button, lever, etc. thereby further minimizing the spread of bacteria and other
microbes. Exemplary locations for a foamable composition dispenser include, without
limitation, homes, schools, gyms, hospitals, long-term care facilities, day care facilities,

dormitories, and military camps.

[0059]  The foamable composition should be of a consistency as to allow it to flow
through the dispenser, such that air bubbles can be trapped, and an acceptable foam produced.
The quality of the foam may include a rich and creamy appearance, very small bubble size,
and the ability to retain creaminess upon spreading on the skin such that it does not become

watery.

[0060] It is understood that the invention is not limited to the particular methodology,
protocols, and reagents, etc., described herein, as these may vary as one of ordinary skill in
the art will recognize. The terminology used herein is used to describe particular
embodiments only, and is not intended to limit the scope of the invention. As used herein
and in the appended claims, the singular forms "a," "an," and "the" inc;lude the plural
reference unless the context clearly dictates otherwise. For example, a reference to "a

fragrance" is a reference to one or more fragrances.

[0061]  Numerical ranges recited herein include all circumscribed ranges i.e., those where

the upper and lower values of such ranges are numbers that fall within the broad range.
EXAMPLES

[0062]  Antimicrobial foamable compositions were prepared, having ingredients in the

amount by volume (% v/v) specified below.

[0063]  Formulations of the foamable composition. Four formulations of the foamable

composition were prepared having the ingredients specified in Table 1 below.

Table 1. Formulations.

Ingredients Formulafions
1 2 3 4

Thymol Crystals — botanical (% w/v) 0.032 0.032 0.032 0.032
Thyme Oil 50% (% wiv) 0.016 0.016 0.016 0.016
Origanum Oil (% w/v) 0.016 0.016 0.016 0.016
Fragrance (total) (% v/v) 0.6 0.3 0.226 0.32

blood orange 0.1

vanilla 0.5

16



WD 2010/ 059366PCT/ US2009/ 062527 [ 0082] Under the conditions of this

study, the foamable conposition of Fornmulation 1 denonstrated a
99. 99% (4.V89291858§9% reducti on of Staphyl ococcus aur euBCT/URFREN062527
survivors after a 15 second exposure, a 99.999% (5.5 Logi())
reduction_after a 30 second exposur a_>99.999% (>5.8 10gi0)
reduction| after a Gageeiessd exposure, and a >FEmuygies (>5.8 Logic))
redyction after a 300 second exposure in the prespncg of [a Q% T et al
bovi ne sefum-organic-seoi-—loadwhen-tested—at—anblent—tenperatufe (20
C). Tablel.4d lawzqr Results. DI UTI Test Organtsm Staphyl ococclis
aureus - MRSfingeT| ME EXPOSURE 15 sebonds 3D stonfs®4® sbconds 800
seconds Nunteegamof Survi vors Recovered 10-j 1,0 000059 0,0 10-2 0,0
0,0 0,0 0} 0 sk@armbht O 0.15
lime 0.17
Suga®Nate 100 (% v/v) 3.0 3.0 2.0 3.0
SLS (Stepan) (% viv) 5.0 5.0 5.0 5.0
White Tea (% v/v) 0.01 0.01 0.001
Citric Acid USP (% w/v) 0.21 0.21 0.21 0.21
Sodium Citrate USP (% w/v) 0.4 04 0.4 0.4
Cromoist® 0-25 (% v/v) 0.1 0.1 0.1 0.1
Aloe Vera Extract 10X (% v/v) 0.25 0.25 0.25 0.25
Copper PCA (% wiv) 0.008 0.008 0.008 0.008
Deionized water (% v/v) 90.358 90.658 91.741 90.647
TOTAL 100.0 100.0 100.0 100.0
[0064]  Time Kill Test Assay for Antimicrobial Agents.
{0065] A suspension of bacterial cells was exposed to the test substance for specified

contact times. After exposure, an aliguot of the suspension was transferred to a neutralizer

and assayed for survivors. Appropriate purity, sterility, microorganism population and

neutralization controls were performed.

[0066]

The test organisms were Community Acquired Methicillin Resistant

Staphylococcus aureus - CA-MRSA (NRS384) (Genotype USA300) or Staphylococcus
aureus - MRSA (ATCC 33592). The test organisms were purchased from the NARSA

Contracts Administrator or the American Tissue Type Culture Collection (ATCC),

respectively, by ATS Labs.

[0067}

Inoculum Preparation: Using a stock culture of the test organism, a culture of the

test organism was streaked onto the culture medium of tryptic soy agar containing 5% sterile

sheep blood. The bacterial cultures were incubated for 24 - 48 hours at 35-37 °C (alternate or

extended incubation may be required for certain strains). A sufficient amount of organism

growth was transferred into a sterile diluent to yield a uniform suspension of approximately

1x10® CFU/MmL. (CFU is colony forming unit.) Most bacterial strains approximately

matched a 0.5 McFarland standard. Cultures were further adjusted as needed. Antimicrobial
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susceptibility testing was performed utilizing a representative culture from the day of testing

to verify the antimicrobial resistance pattern stated.

[0068]  An organic soil load was added to the test culture on request. For example, a 0.1
mL aliquot of FBS was added to 1.9 mL of broth culture to yield a 5% fetal bovine serum soil
load.

[0069]  Preparation of Test Substance. The test substance was prepared according to the
directions supplied. A 9.9 mL aliquot of the prepared test substance was transferred to a
sterile vessel (e.g., glass tube, stomacher bag, etc.) for testing procedures. The test substance

was used within 3 hours of preparation if additional preparation was required by ATS Labs.

[6070]  Test Substance Exposure: A 0.1 mL aliquot of the standardized inoculum was
added to the test substance representing the start of the test exposure. The inoculated test
substance was immediately mixed thoroughly using a laboratory stomacher, vortex mixer or
other applicable method. The inoculated and mixed test substance was held at the specified
temperature. If the requested exposure temperature lies outside of achievable ambient
conditions, the test substance was equilibrated in a water bath (or other appropriate device) to
equilibrate to the desired exposure temperature. An inoculum of 0.1 mL of the organism
suspension was added to 9.9 mL of the tost substance and vortex mixed. The test mixture

was exposed for 15, 30, 60, 120 and 300 seconds at ambient temperature (21 °C).

[0071]  Subculture: At each specified exposure time, a 1.0 mL aliquot of the inoculated
eét substance was transferred to 9 mL of neutralizer broth. Four additional 1:10 dilutions in
Butterfield's Buffer were prepared. Using a standard microbiological spread plate count
procedure, 1.0 mL aliquots of each dilution (10"'°-10%) were plated in duplicate to the
appropriate recovery media. A 5.0 mL aliquot of the neutralized sample was transferred to a
sterile 0.45 pm filter apparatus system pre-wetted with 10 mL sterile diluent (e.g., 0.85%
sterile saline). The sample was filter concentrated and the filter rinsed using >50 mL sterile
diluent (e.g., 0.85% sterile saline). The filter was aseptically removed and placed on the

surface of the recovery agar medium.

[0072] Incubation and Observation: All bacterial subculture plates were incubated for 48
+ 4 hours at 35-37°C. Subculture plates were optionally refrigerated at 2-8°C for <3 days
prior to examination. Following incubation, the test and controls were visually examined for

growth. Agar plates were enumerated and recorded. Log and percent reductions were
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(CFU nL) Logi Nunber of Survivors Percent Reduction Logi Reduction
St aphyl ococcus aureus - MRSA 15 seconds 1.26 x 106 (6.1 Lo iog 6.0 X
10" 1.78 9¥03YHOH34D 30 seconds 4 0.6 99.999% 5.5 6HCT/US2009/062527

determined for each time point. Representative subcultures demonstrating growth were

appropriately examined for confirmation of the test organism.

[0073]  Test Population Control: In a similar manner as the culture inoculum was added to
the test substance, an equivalent volume (0.1 mL} of each inoculum was added to 9.9 mL of
Butterfield's (same volume as the test substance). This suspension was neutralized as in the
test procedure. This suspension was serially diluted and appropriate dilutions were pléted
using standard microbiological techniques. Following incubation, the organism plates were
observed to enumerate the concentration of the test organism present in the test substance at
the time of testing (time analysis). The acceptance criterion for this study control is growth

and the value is used for calculation purposes only.

[0074]  Purity Control. A streak plate for isolation was performed on the organism culture.
Following incubation, they were examined to confirm the presence of a pure culture. The
acceptance criterion for this study control is a pure culture demonstrating colony morphology

typical of the test organism.

[0075)  Tnitial Suspension Population Control. The prepared test organism suspension was
serially diluted and plated using standard microbiological techniques. Following incubation,
the organism plates were obscerved to enumerate the concentration of the test organism
inoculated into the test substance at the time of testing. The acceptance criterion for this

study control is growth of 1.0 x 10° CFU/mL.

f[0076]  Neutralizer Sterility Control. A representative sample of the neutralizer was

incubated and observed. The acceptance criterion for this study control is lack of growth.

[0077]  Organic Soil Sterility Control. The serum used for soil load was cultured,
incubated, and observed for lack of growth. For example, 1.0 mL of the serum used for soil
load was added to a tube of Fluid Thioglycollate, incubated, and observed for lack of growth.

The acceptance criterion for this study control is lack of growth.

[0078]  Neutralization Control. To simulate testing conditions. 9.9 mL of the test
substance was inoculated with 0.1 mL Butterfield's Buffer in place of the test organism

suspension (NC Suspension).

(1) Filtration Neutralization: A 1.00 mL aliquot of the NC Suspension was
transferred to 9 mL neutralizing broth and mixed thoroughly. The control suspension (5.0

mL} was filter concentrated and the filter was rinsed as in the test procedure. An aliquot (1.0
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control and corresponding population control results to be within 1.0 Log,

(2) Chemical Neutralization: A 1.0 mL aliquot of the NC Suspension was
transferred to 9 mL neutralizing broth and mixed thoroughly. A 1.0 mL aliquot of the
neutralized sample was then removed and discarded. To the neutralized sample, 1.0 mL of
the organism suspension {containing approximately 1000 CFU/mL) was added and mixed
thoroughly. An aliguot (1.0 mL) of the neutralized mixture was plated in duplicate and
incubated. An inoculum population control was performed by adding 1.0 mL of the same
organism suspension to 9 mL of Butterfield's Buffer, plating in duplicate, and incubating,
The acceptance criterion for this study control requires the chemical neutralization control

and corresponding population control by within 1.0 Log.
[0079]  Data was analyzed using the calculations listed below.

Test Data CFU/mL = {avg. # colonies found/plate @ dilution used){dilution factor}{volume neuiralized solution)

{volume plated)
Percent Reduction = {1-(test survivors/test population control)] x 100

Log Reduction = Log,(test population control) — Log)p(test survivors)

[0080]  The above described methodology is an example which may be adapted for testing
the efficacies of the antimicrobial product as required by governing agencies. The examples
below were carried out using standard, peer-reviewed methods developed by the American
Society for Testing and Materials (ASTM). The ASTM methodology has been proposed as
the FDA standard for efficacy in the Final Monograph for over-the-counter antibacterial
drugs.

Example 1. Time Kil] Test Assay Against CA-MRSA

[0081]  Under the conditions of this study, the foamable composition of Formulation 1
demonstrated a 99.9% (3.735 Log)g) reduction of Community Acquired Methicillin Resistant
Staphylococcus aureus - CA-MRSA (NARSA NRS384) (Genotype USA300) survivors after

a 15 second exposure, a 99.999% (5.2 Log)o) reduction after a 30 second exposure, a >
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30 seconds 60 seconds 300 seconds Nunber of Survivors 104 0,1 0,0
0,0 0,0 10.2 0,0 0,0 0,0 0,0 10-3 0,0 0,0 0,0 0,0 104 0,0 0,0 0,0 0,0
Filtrati oV at 10 dilution 10 PCT/US2009/062527

99.999% (> 5.8 Logo) reduction after a 60 second exposure, a > 99.999% (> 5.8 Logiq)
reduction after a 120 second exposure and a > 99.999% (> 5.8 Logo) reduction after a 300

second exposure when tested at ambient temperature (21 °C).

Table 2. Test Results.

Test Organism: Community Acquired Methicillin Resistant
Staphylococcus aureus - CA-MRSA

DILUTION TIME EXPOSURE

15 seconds 30 seconds | 60 seconds | 120 seconds | 300 seconds

Number of Survivors Recovered

10" 10,9 0,0 0,1 0,0 0,0

107 0,1 0,0 0,0 0,0 0,0

103 0,0 0,0 0,0 0,0 0,0

10 0,0 0,0 0,0 0,0 0,0
Filtration of 5.0 mL at |

10° dilution Ha 4 0 0 0

A value of <1 was used in place for calculation purposes only.

Table 3. Calculated Data.

Test Number of
Exposure Population | g/ ioors |, [OBI0 Percent Log;
Test Organism “Time Control | cpiymyy | Nomber of | o duction Reduction
! (CFU/mL)* 5 Survivors
Log
13 228%10° | 2358 99.9% 3.735
seconds
30 8 0.9 99.999% 52
seconds
Staphvlococcus 60 1.24 x 10 . R
aureus ~ CA-MRSA | seconds | (6.093 Logio) <2 <03 | >99999% | >58
120 <2 <03 > 69,999% >58
seconds
300 <2 <03 |>99999% | >5.8
seconds

* colony forming units per mL of test mixture

Example 2. Time Kill Test Assay Against MRSA
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0 00 Avalue of <1 was used in place of zero for cal culation

purposes only. Table 7. Cal culated Data. Test O gani sm
Test PopulV¥P YR8t rol (CFU nL)* Logi n Nunber of Survf
* Logi () Nunber of Survivors Percent Reduction Logi',
St aphyl ococcus aureus -

Exposure Tine
GHPS20p RT3
Reductio n

MRSA
Under the conditions of this study, the foamable composition of Formulation 1

[0082}
demonstrated a 99.99% (4.32 Logio) reduction of Staphylococcus aureus - MRSA survivors
after a 15 second exposure, a 99.999% (5.5 Log)p) reduction after a 30 second exposure, a
>09.999% (>5.8 Log;o)} reduction after a 60 second exposure, and a > 99.999% (> 5.8 Logio)
reduction after a 300 second exposure in the presence of a 5% fetal bovine serum organic soil

load when tested at ambient temperature (20 °C).

Table 4. Test Results.

Test Organism: Staphylococcus aureus - MIRSA
TIME EXPOSURE
DILUTION
15 seconds 30 seconds | 60 seconds | 300 seconds
Number of Survivors Recovered
10 1,0 0,0 0,0 0,0
107 0,0 0,0 0,0 0,0
107 0,0 0,0 0,0 0,0
107 0,0 0,0 0,0 0,0
Filtration of 5.0 mL at
10 dilution 30 2 0 0
A value of < 1 was used in place of zero for calculation purposes only.
Table 5. Calculated Data.
Test
Population Number of Logjo
. Exposure Survivors Percent Logye
Test Organism Time Control (CFU/mL) Number of Reduction | Reduction
(CFU/mL)* . Survivors
Login
Staphylococeus 15 6.0 x 10" 1.78 99.99% 432
aureus - MRSA | seconds 1.26 x 10°
30 (6.1 Logio) 4 0.6 90,999% 5.5
seconds
60 <2 <0.3 > 59.999% >58
seconds
300 <2 <03 > 9.999% >58
seconds

* colony forming units per mL of test mixture

Example 3. Time Kill Test Assay Against MRSA

[0083]

Under the conditions of this study, the foamable composition of Formulation 3

demonstrated a 99.99% (4.84 Log)o) reduction of Staphylococcus aureus - MRSA survivors

22




15 seconds 1.38 x 106 (6.14 Logio) 2.0 x 10" 1.3 99.99% 4.84 30
<2 <0.3 >99.999% >5.8 60 seconds
300 Second@OZﬂlO/OSQSGG

seconds

<2 <0.3 >99.999% >5. 8
PCT/US2009/062527

after a 15 second exposure, a> 99.999% (> 5.8 Log) reduction after a 30 second exposure,
a>99.999% (>5.8 Log)o) reduction after a 60 second exposure, and a > 99.999% (> 5.8

Logie) reduction after a 300 second exposure in the presence of a 5% fetal bovine serum

organic soil load when tested at ambient temperature (20 °C).

Table 6. Test Results.

Test organism: Staphylococcus aureus - MRSA
TIME EXPOSURE
DILUTION
15 seconds 30 seconds | 60 seconds | 300 seconds
Number of Survivors
10" 0,1 0,0 0,0 0,0
102 0,0 0,0 0,0 0,0
107 0,0 0,0 0,0 0,0
107 0,0 0,0 0,0 0,0
Filtration of 5.0 mL at
10° dilution 10 0 0 0
A value of < 1 was used in place of zero for calculation purposes only.
Table 7. Calculated Data.
Test Organism | Exposure Test Number of Logp Percent Logye
Time Population Survivors | Number | Reduction | Reductio
Control (CFU/mlL) of n
(CFU/mlL)* * Survivors
Logia
Staphylococcus 15 2.0x10' 1.3 99.99% 4.84
aurens - MRSA |  seconds 1.38x 10°
30 (6.14 Logyp) <2 <0.3 > 99.999% > 5.8
seconds
60 <2 <0.3 = 99,999% > 5.8
seconds
300 <2 <0.3 > 99.999% >5.8
seconds

* colony forming units per mL of test mixture

Example 4. Time Kill Test Assay Against MRSA

[0084]

Under the conditions of this study, the foamable composition of Formulation 2

demonstrated a > 99.999% (> 5.9 Log10) reduction of Staphylococcus aureus - MRSA

survivors after a 30, 60, 120 and 300 second exposure when tested at ambient temperature

(20 °C).
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<2 <0.3 >99.999% >5.8 * colony formng units per nL of test m xture
Exanple 4. Tinme Kill Test Assay Against MRSA [0084] Under th

condi t i onsVBRYIS6%t udy, the foamabl e conposition of FSTW“&?’?%??"
denonstrated a> 99.999% (> 5.9 Logi 0) reduction of Staphyl ococcus
aureus - MRSA survivors after a 30, 60, 120 and 300 second exposure
when t edielld Satled aeshiisnt _tenmperature (20 C). WO

2010/ 059366PCTUS20091 062527 Tabl g8 Test—resutts—DI-LUTHON) Test
organi Sm St aphyl ococtus atipgerrismREapiiacsgerpeguRERSS0 seconds 60

e
seconds 120 seconds 3P0 seconds Nuphgf pQboSuRY vors 101 0,0/0,0 0,0
0,0 DILUTION

30 seconds 6 seconds | 120 seconds | 300 seconds
Number of Survivors
10! 0,0 0,0 0,0 0,0
107 0,0 0,0 0,0 0,0
10° 0,0 0,0 0,0 0,0
10 0,0 0,0 0,0 0,0
Filtration of 5.0 mL at
10° dilution 0 0 0 0
Table 9. Calculated Data.
Test Organism | Exposure Test Number of Logy Percent Logye
Time Population Survivors | Number | Reduction | Reductio
Control (CFU/mL) of n
{CFU/mL)* * Survivors
Logia
Staphylococcus 30 <2 <03 > 99.999% >5.9
aureus - MRSA seconds 1.45 x 108
60 {6.161 Log,y) <2 < (.3 > §9.999% >59
seconds
120 <2 <0.3 > 99.999% >59
seconds
300 <2 <3 > 09.996% >5.9
seconds

[0085]  The examples given above are merely illustrative and are not meant to be an
exhaustive list of all possible embodiments, applications or modifications of the invention.
Thus, various modifications and variations of the described methods and systems of the
invention will be apparent to those skilled in the art without departing from the scope and
spirit of the invention. Although the invention has been described in connection with specific
embodiments, it should be understood that the invention as claimed should not be unduly
limited to such specific embodiments. Indeed, various modifications of the described modes
of carrying out the invention which are obvious to those skilled in the chemical arts or in the

relevant fields are intended to be within the scope of the appended claims.
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10-2 0,0 0,0 0,0 0,0 10-3 0,0 0,0 0,0 0,0 10-4 0,0 0,0 0,0 0,0
Filtration of 5.0 ml, at 10 dilution 0 0 0 O Table 9. Cal cul ated
Data. TestWorHANFSM Exposure Tine Test Popul ation PCT/US2009/062527

[0086]  The disclosures of all references and publications cited above are expressly
incorporated by reference in their entireties to the same extent as if each were incorporated by

reference individually.
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Control (CFU mL)* Logi () Nunber of Survivors (CFU nL) Logi Nunber of
Survivors Percent Reduction Logi o Reductio n Staphyl ococcus aureus -
MRSA 30 seconds 1.45 x 106 (6.161 Logio) <2 <0.3 >99.999% > 5.9 60
seconds

WHAT IS CLAIMED 1S:

1. A foamable composition for killing MRSA on a surface contaminated
therewith, comprising:
an antimicrobial amount of thyme oil of about 0.01% w/v to about
0.5% w/v;
a surfactant; and

a source of divalent copper ions.

2. The composition of claim 1, wherein the composition kills greater than
99.99% of methicillin-resistant Staphylococcus aureus in 15 seconds when applied to said

surface.

3. The composition of claim 1, wherein the composition kills greater than
09.9% of methicillin-resistant Staphylococcus aureus in 15 seconds when applied to said

surface.

4, The composition of claim 1, wherein the antimicrobial amount of

thyme oil is about 0.01 % w/v to about 0.2 % w/v.

5. The composition of claim 1, wherein the composition further

comprises origanum oil.

6. The composition of claim 5, wherein the origanum oil is present in an

amount of about 0.01 % w/v to about 0.2 % w/v.

7. The composition of claim 1, wherein the composition further

comprises thymol crystals.

8. The composition of claim 7, wherein the thymol crystals are present in

an amount of about 0.01 % w/v to about 0.5 % w/v.

9. The composition of claim 1, wherein the composition further

comprises at least one of a fragrance, an antioxidant, a humectant, and a co-surfactant,

10.  The composition of claim 9, wherein the fragrance is selected from the

group consisting of blood orange, vanilla, lavender, ginger, bergamot, spearmint, and lime.
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<2 <0.3 >99.999% >5.9 120 seconds <2 <0.3 >99.999% >5.9 300
seconds <2 <0.3 >99.999% >5.9 100851The exanpl es given above are
merely illustrative and are not neant to be an exhaustive |list of al
possi bl e enbodi ments, applications or nodifications of the invention.
Thus, various nodifications and variations of the described nethods
and systens of thd-i nJénesmerpsifion pf gaimeh phesinthe eptiokgas issilileted in t he
art with . departing fromthe scope and spirit of the invention.

Al t hough the invention has been described in connection with specific
enbodi nents, it should be understood that the invention as clainmed
shoul d not be unddy Thafeerestign e{emsh sbprindheseyEgiohainalent coprees,
various; b GRbdRSmPkx t he described nodes of carrying out the

i nvention Ich are obvious to those skilled in the chemcal arts or
in the relevant fields are intended to be within the scope of the
appended cl ai ns. w0 Jbeo9emsties pLaritsEe bbyren sa2eprpe 08w 1T Kermplex is

di scl osyges; pEaal | references and publications cited above are
expressly incorporated by reference in their entireties to the sane

extent as if each were_incorporated by reference individually.
14 The composition of claini 1, wherein the surfactant is an amionic or a

nonionic surfactant.

15.  The composition of claim 1, wherein the surfactant is selected from the

group consisting of alkyl polyglucoside, sodium lauryl sulfate, and sodium laureth sulfate.

16. A foamable composition for killing MRSA on a surface contaminated

therewith, comprising:

0.016% w/v thyme oil

0.016% w/v origanum oil

0.032% w/v botanical thymol crystals

3.0% v/v alkyl polyglucoside surfactant

0.008 % w/v copper PCA

water to 100%.

17.  The composition of claim 16, wherein the composition is capable of
killing greater than 99.99% of methicillin-resistant Staphylococcus aureus in 15 seconds

when applied topically.

18.  The composition of claim 16, wherein the composition is capable of
killing greater than 99.9% of methicillin-resistant Staphylococcus aureus in 15 seconds when

applied topically.

19.  The composition of claim 16, wherein the composition further
comprises at least one of white tea, citric acid, sodium citrate, co-surfactant, natural

moisturizer, and aloe vera.
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VWHAT IS CLAIMED | S: 1. A foamable conposition for
killing MRSA on a surface contam nated therewith, conprising: an
antim crobial anmount of thynme oil of about 0.01% w v to about 0.5%
wv; a surfactant; and a source of dival ent copper ions.

2. The conp05|t|on of claim1, wherein the conposition kills_ greater
than 99.99% of nehi cifl Pethedfe kidingdMR A abﬁwr&eeeﬁﬁ@naﬁ?de@?ew 15
seconds Ve%pplled to said surface. 3. The conposition
of claimi erein the conposition kills greater than 99. 9% of

met hici | |in-resistant alsﬂzapg\sﬂ ssisloedees adoareals ompeStigeeopmasingpen

appl i ed o i 1
ahor &1 n A LR R BHE R me ol of dbont 001t RIRARTBISN ARGl T
about Os@ﬁ&wWﬂMVdemxmppmwonsandS The conp03|t|on of claim1l, mhereln
the conposition further co n . - The
conposition of claim §Xp°v\ﬁ§r el n%? ego mh%%%rﬁr%sﬂlon fori S eﬁ?oesgrgr?fml Sﬁ%énnexp
anmount  &f klﬁb(mﬂilcﬂm(}&mé}’aﬂNSMphﬂoc@b@uhuﬁuﬂ (WAE 7. The
conposition of claiml1l, wherein the conposition fin -the conprises

thynmol crystals rein
the thynol cr ystals aFgengggﬁﬁél?lﬁlh%h%g%ﬁﬁ%ﬁo%a urﬁé%%%gfzw%

about Oskin% W v. 9. The conposition of claim1, mhereln
t he conposition further conprises at |east one of a fragrance, an
antioxidant, a h ct : 0. The
Ji¢
conposition of crﬂgm gﬂém’%@?g?ﬁd?ﬁjﬁ#&gé%%%%grﬁmgn%ag%%tl%amﬁ orﬁ t he
group conshstlimg of bl ood orange, vanilla, |avender, ginger,
berganot, spearmnt, and |ine. 11. The conposition of
claim9, wherein fhe apfiQ 9@9& 1Ml EBinl P 8 b1 G mpositi licd
12. The conposition of c} ﬁb mk§%e|n tﬁe sgurce of;mfgglgangﬁpper
|Fn.|slgamaﬁpemppm?hlde conplex g I ~13. The cgg&95|t|on of
claim erein e copper peptide conplex is copper
14. The composi tinn Ofrnehahl bfcl%?ilebu‘ﬂekﬂq}_}_é%dbg%?n% Al isizBleat 18N oni ¢
i oni u : sition of claim

1, wher ¢twendhe surfactant is selected fromthe group consisting of
al kyl pol ygl ucosi de, sodiumlauryl sulfate, and sodium|aureth
sul fate. 25.  ThBmetholi 0RPBI 21, G0BREPSHE @PBsukOfimkKislat iehg 5SMRSA on
a surface contam nated therew th, conpr|5|ng .016% W v thyne oi
0. 016% WHPUeTi ganum oi | 0. 032@6m/v botani cal thynol crystals 3.0%v/v
i;ky#hpolyglucpfide s%ff?cpaniéo.ggS @@mﬂ;hcopper P%:_water to 18?@6

: € COoNpPoSI t11Y) OIThe hidthdd b6 cladWn2T, hBrelniBe &@BROSHithE Bt ledst@ARG) €
of killing greater than 9999% of nethicillin-resistant Staphyl ococcus

aureus in 15 seco?}js \Af'l he me?f%g of eldam ?IO Iw eremythe foamable composition is applied

at least once a day.

28.  The method of claim 21, wherein the composition kills greater than

09.99% of methicillin-resistant Staphylococcus aureus in 15 seconds.

29.  The method of claim 21, wherein the composition kills greater than

99.9% of methicillin-resistant Staphylococcus aureus in 15 seconds.

30. A kit, comprising:
an antimicrobial foamable composition for killing MRSA on a surface
contaminated therewith, comprising an antimicrobial amount of thyme oil of about 0.01%

wiv to about 0.5% w/v, a surfactant, and a source of divalent copper ions; and
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18. The conposition of claim 16, wherein the conposition is capable
of killing greater than 999% of nethicillin-resistant Staphyl ococcus
aureus in 15 seconds when applied topically. 19. The
conposition of claim 16, wherein the conposition further conprises at
| east one of white tea, citric acid, sodiumcitrate; co-surfactant,
natural moisturizer, &EPaIsee vera. 20. A nethod for
killing MRSA on a surface contam nated therewith, conprising:
applying to said surfagexa of amedy, @ neRIRRSEdnt RRLEORNE kehtBdnA9.99%
antim crobial amount of thyne oil of about 0.01%w v to about 0.5%
w v, a ghrehielinresyimt Japfpinceecudfurdisiallégtcortipper i ons; and
exposing the surface to the conposition for an exposure tine
sufficient to kiliy metmigitlok bifind 5 kdbRRM hSEARIYLOCROS PSatBUhBLR.0%
21. The nethod of claim 20, wherein said surface conprises nmammal i an
skin.  of methicillin-resispept Stypfeyiqeaeuperrers B I1apsePE; wherein sai d mammal i an
skin conprises human skin. 23. The nethod of claim 21,
wherein the foanable conmposition is applied to an open wound.
seconds. mnutes. 24. The nethod of claim 21, wherein the exposure
time is at least 15 25. The nethod of claim 21, wherein the exposure
time is at least 5 26. The nethod of claim2l, wherein the exposure
time is at | east an hour. 27. The nmethod of claim 21,
wherein the foanabl e conposition is applied at | east once a day.

28. The nmethod of claim 21, wherein the conposition kills greater

than 99.99% of nethicillin-resistant Staphyl ococcus aureus in 15
seconds. 29. The nmethod of claim 21, wherein the
conposition kills geater than 99.9% of nethicillin-resistant

St aphyl ococcus aureus in 15 seconds. 30. AKkit,

conpri si ng: an antim crobial foanmable conposition
for killing MRSA on a surface contam nated therewi th, conprising an

antim crobial armount of thynme oil of about 0.01%w v to about 0.5%
w v, a surfactant, and a source of divalent copper ions; and a

di spenser. 31. The kit of claim 30, wherein the
conposition kills greater than 99.99% of nethicillin-resistant

St aphyl ococcus aureus in 15 seconds. 32. The kit of
claim 30, wherein the conposition kills greater than 99. 9% of
methicillin-resistant Staphylococcus aureus in 15 seconds.
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