WD 2011/ 022345PCT/ US2010/ 045679 BROAD SPECTRUM PRESERVATI ON BLENDS CROSS
REFERENCE TO RELATED APPLI CATIONS [0001] This application clains the
benefit oWOWoB/02B16ViI si onal Patent Application 5Serial RoT/UIB128456456,
filed on August 17, 2009, the disclosure of which is incorporated herein by
reference inits entirety. BACKGROUND OF THE | NVENTION Field of the
I'nvention [0002] The pREOINGYSPECVISNUMCPRESERNCATIONEBIOBNDSPECT rum
preservation blends. In 10particular, the present invention relates to
preservation bl ends that incorporate benzyl alcohol, salicylic acid, sorbic
acid and an additi veROBSRIEAIRENCE TS R&dIAAG 2 A PPLOGATHONSr oup consi sting of
1, 3-propanol, dehydroacetic acid, glycerin and a conbi nation thereof. The
preservation bl ends of the invention are stable at | ow tenperatures and
have a hi gh efficacy against a broad spectrum of m croorgani sns at a w der
t han 15ex ed p i.ef (e N f : r T jves have
w de appIP@gﬁionsh%%@% g?ﬁg%f?%gpggﬁ%gﬁg%ﬁgégé?£$%g%§?eggﬁ, gg%?ﬁfand

hygi ene, Pb&alivac 6234456 diddd wo ddigpstdf7e2@09%the dvcbserewaftwhiglsiscan be a singl e
agent or a blend%ff nul.ti pL.e agents. 20&0004]Idea||y, a preservative has

br oad- spelPIRFARE RFFinPYAS %@g“hﬂqmpyﬁ s of mcroorganisns at various pH

| evel s. The preservative should al so have high efficacy so that a m ni num
anount of the preservatiggigggRgggﬁgQﬁ;Tﬂqumqn@pﬁﬁqand to avoid or reduce
any possi bl e adverse eff ive. Also, it is
desirable that the preservative is stable to any changes in tenperature
encount er eildlof thehwRbtienuf act uri ng, packagi ng, and shipping as well as
during storage of the preservative. Further, an ideal preservative is
physically and chem cally conpatible with ingredients of different

appl i cat i B02lyst erdbe peeseHarveptien paletsetokipid/weewmugserigtion blendsndsr por at ed

[0 vag) ous, produGls, VO 2014 022043PCTI LS040/ 045679, 400051 Byl 2l cohol
sal i Cyl1 Cc" acCl an orpl ¢ aci are known preservati ve agents, U%

i ndi vi duahlcyhdlheyicaicacid, sbibid dced anbaf aldiess Metddditegay stsectcd fasoaitt spect rum
activity because these actives are known to have poor activity at nore
neutral aBPUAICRBITAE Q. 3-pioparpdi dshydroacaiiciasid, Blycardn andiheon8ipie aci d can be
difficult o] Lo i > tl i ffective
concentraggﬁz?f#y%h%%é?gﬁ%gﬁ?gggﬁﬂﬁgggé?%%f%ggaﬂggggzw%g¢F@%H éﬁhs

cont ai ni nhawi 4 ligh cffivacypigaimt e bafadBpaayim af maledrgarahs atyh widaachah, or sorbic
aci d ie known. Egr exanpl e, Optiphen(r) BSB-N fromI|ISP is a conbi nati on of
benzoit abtRFCd@hiaeeaci d and benzyl al cohol and glycerin. Sharom x(r) 705
from Sharon Laboratories is a liquid blend of benzyl 10al cohol, benzoic

aci d, sorBhgfﬁg&guﬁggogghydroacetic acid. However, the application of these
pr eservat because they are only suitable for |ow pH systens
(up to pH 6.5). [0007]US patent application publication 2009/0123577 to Air
Li qui de Spov®, t herdbselieshaee Gidadpptibaticss imfeldpikapasoraeegtn in its
entirety, discloses a liquid concentrate 15for preserving cosnetics

i ncl udi ngindugtsipb bealth addyriene gisaREssptiaApne HRE4 PHItPFGoat Presgyativeso

car boxyl i i I i id, propionic acid, salicylic

aci d, sor%F@&%gﬁaggfgﬁ%gg8E¥%gkg§ﬂégggﬁggh%ehydroacetic acid, formc acid
and 100 upude4ly! enidratig) dpresoivalve hobroadnparent adiBjty agliasttabldypas@ih

phenoxyet hanol , benzyl al cohol. Unfgrtunately, Ehﬁ p@e ervatEv&,concentrate
di scl osedMiffopiganisMpR ¥tous RH s Eds Shhqiyetsvatogsbruldatse havshigh rifisaey  As
vater fregzgs: Amiffunt MhouRY 1ka#serdhilt bathd hLa tb bR dnBdo LG4 gF scl osed
concentrate at |ow tenperatures. Further, the disclosed preservatives are
sui t abl e falucaisey passiblestdeamse hfwdthcpuacdby tie press/atinanAlgp, it s qeairgbleul ar | ess

than 6. [QO Accordi.ngly here is a continuing need for, anot her

br eser vat LG o5 pEblbRaty bl CLipRrar ESouals AT has a hi gh
efficacy apalfsturiagf-0RLiISPaRY SMPpiak afivell AQUIARNE SBFgabf theWrélerptivé ange. The
present invention provides one answer to that need. BRI EF SUVWARY OF THE

| NVENT| ONFpuologodradeal psgsettativg istesiprlbsanst chicmieatly icomppiébldividict ed to a

conposi ti 9nrg]grehcﬁ%/nltsn 8k different application systems so that one preservative can suitably be

incorporated in various products.



30effective broad spectrum preservation activity conprising (a) benzyl

al cohol, (b) salicylic acid, (c) sorbic acid and (d) a conpound sel ected
from t he woaop/eesssi sting of 1, 3-propanediol, glycerinrPamdsaoioomisrnati on
thereof In the conposition, conponent (a) is present at a concentration of
from about 70% to about 90% by wei ght, conponent (b) is present at a
concentr afgogsy of BenrakeUHbI, IMbchRc AEFRY sHBicORId arf RABRABRLevEivd S Present
at a concentration of fromabout 1%to 4% by 5 weight, and conponent (d) is
present atgents buicadividiallp theyfard eldimugbegelulosss ovithgogdsds tedirgat spepirwvi ded t hat
t he total unt. _of co en ( c) 1 Jrore than 15% by wei ght,
A based ST Rhe HRPANGH TorPbnd bl /A O PASRIATIREY Moy

opt i onal | kel #H N Ideddyeng sa1Rtyiic adidiafld s¢rBRALA &hnilel diffivaltheksolasipesht of t he
present invention is directed to a conposition 10having effective broad

spect rum PrBSepSa{RBeNsathup makinecwmpfecdy hepnseriae disliephgiachisysi cyl i ¢ acid,

sorbic ac and ri { - | i a

concentr al e or FRMER S ABLEh R Re R in B E ARG ot By BB 2 csent at
a concent alabhalnsatitylic aid, @bsorbiB¥id e hbowh. FatoxaspldiOptipberd BSBiN esent at a
concentration of fromabout 2. .5%to about. 3.5% agnd gl ycerin is present at a
15 concentiPa ishs BFOTPBAIAh chg0) B dabigte G5 RREPYHICOBLEYI on the tot al
wei ght of of 0g,C OGRESH 05 AP QRdb BhbGaRERETs ARREEbIcRE of BT €SENt
invention i's directed to topical fornulations containing the preservative
of t h&0 i neleolalopenzoE ReidL EDbioESTRINE cirorccTibEcidNVENTIVONIRO{pPiot RiInThe
present invention provides. a, stable preservation . blend copposjtion having
B fect 1 veObigRTEREr G grae ar e Mot Uiy T ERdp P T Ratets Sohnd

al kal i ne pHHEHg. conposition contains: (a) benzyl alcohol, (b) salicylic
acid, (c) sorbic acid, and (d) a conpound sel ected fromthe group

consi sti n{0871 1, 3Lisr e epplisatiog pyllivetion 2009/A1 236 b imAtrilaguidheamefthe

25[ 00013] t . ) - f the. preseryvat i

ccor di ng e RSP B if RERTIED Bt bl Rt - PERTINIRLY RcBheRe

const 13 ut &g présemi|beismefiOYmtmdaiRaltariBdibyicidebaipbne A Begitahidgabl y, about
77% to about 86% by wei ght, based on the total weight of the conposition.
Sal i cyl i clegtityojcarboxulieifidsiclesteddrrie henzeiq aid. promeyeraBotrictlss a%d.about  15%
pr ef er abl ( 9 12% . I f %to 11% sorbic
acid is p%((gg{ec%mcig? qﬁlh{:% céeﬂr%t0 gﬁatdi?l%ririg%fdr&r%{rhgg@g’uf%snﬁ&atcgpéa?ggltﬁ 4% preferably
from 2. 5%nhdecgleoictacil; sfalkygholeogiponera i) sxenpahieot phehoxiysthpn@skemtzyat a
concentratjon of from 1% tol5% preferably fr 1%t o, 109% b%gwei ht, nore
or ef er abl #IoPRYmUsspTaialy. thEREiFrBHveRanGatTaYe iRt e PHRICHABEES: | on.

Pref es@bl M%té e/, 0o haler a09108nt OfA s GRRRARL AL Sat ORY, tﬁﬁﬁna{ﬁau&édi@@cdﬁ@és@nt han 15%
by wei ght based on the total weight of the conposition. In sone
enbodi menhsndling¢ha dsddsedeoglentpierat brv teggsratfires olptheerths disalpsed b) , (c) and

(d) conmbined is.100% 5[00Q14] Optionally, .the preservation bl end of the
vent | on PRGBS eTHERMS TRt B uak i st E IS Hh Pl | he
total anmowRtthah esalicylic acid, sorbic acid, and dehydroacetic acid is no
nore than 15 w % based on the total weight of the preservation blend. In
one enbodi®¥B#t , t Kecoudinght. thaie ise emtigeing deerhios enethergireserwtivenpoget (d) of
t he preseryat.i [ r Lot t . 1:1 | n- sone
enbodt hontboset relefioutes sRE AR s dnot Bro8SiHeahace whdh FRakelyt

subst ant i ali¢rgofeagieme bt maidrpH tamgolt Mae pesdin diveatbs provives bhendsveate free or
substantially free of benzoic acid. As used herein, "essentially free" is

i nt ended 3t Adn that the conposition preferably contains | ess than 1000
pprms, nore preferably | ess than 100 ppns, and nost preferably zero ppns, of
wat er or benzoic acid. PP %%mﬁ%ﬁﬁﬁ%&%fmdi ment, the invention
provi des a preservation Tg—coﬂ'pvs-rh—oﬂ—coﬂ'pﬁmfrom about 77 W% to
about 86 wt % of benzyl al cohol, from about 8 w%to about 11 wt % of
salicylicigged, fONagRRUSS tRe PradboihRnABR W difbcRdWb ¥ocBipsatibh Ravagd d and from
about 2 wt % to about wt % of gl ycerin by weight, based on the total weight
of t h&0 conpestivebernd speftomD pPRPATatipgeastifiby epmprising(2) berayl alcpbelt (bye

preservatign Lyity" ans, t its activity | uch that the.conposition
b °For mut SAERIY S YioabEAR IR0 4 EpBii btied BaRERe el iR coh B T onl ar
during the so-called "shelf life" of the product. The "shelf-life" of a
product is determ ned according to met’hods generally known in the art.

[ 00018] The term "broad spectrunmt as used in this specification and cl ains
nmeans 25a preservative having good preservation properties against a w de
spectrum of m croorgani snms that conmonly will cause deterioration or
spoi | age of personal care products, such as cosnetics, and various products
wi th other applications such as pharmaceutical conpositions, wood

o . T e AN A ANT 1




al cohol, salicylic acid, sorbic acid and conponent (d) in any order. It can
be suitably 5incorporated into various products, for exanple, personal care
f or mul at iwop1iphasssaceut i cal conpositions, wood preserVvaCTUS269Y9IBME
industrial, and health and hygi ene products. [00021]1n one enbodinent, this
invention further relates to topical fornulations containing a preservation
bl end as def BQﬁQpa'ﬁ@dh%l glyceﬁﬁfaﬁd 2BbMbinhfieh MERDEN MAhL 0BmPbSich, 10 i s present

at a concentration of from about 0.5%to about 1.5% nore preferably from
about 0. G%mnor@bb(@ﬁ isIessas e eoncertiaatipn phfromeibght 7B ta ﬁ@ut 8&

formul ati on, n Qgin6 Q |l ations (or
t opi cal phalhtc H&?%%ﬁ?gﬂgﬁu lﬁa§a8§&gnﬁ%umﬁﬁﬁﬂ%ﬁggnﬁe I C ¥%ﬁﬁ¥latlons The
t opi cal f qrepht,abinPoBserTRy) if prcbditat £ ohricdhtiatnhe fronh g il 2tosi%eby addi ti ves
used in dermatol ogical or in cosnetic 15fornmul ations, |nclud|n9 ot her

acti ved i nyedt-and sompommp o) ThRrer@t ALl @ﬂchlhtgat@@@&f@nhﬁmbl%ﬁe lg¥eent
i nvention I e
product s, " SuBL SPETTAPREL T AU of S peibits MR (o] O pE RGP I 15
accordi ngby ocighe aﬂ)lrtmsembn thevemnt weightafithacdsahpostival | Thewonipasiriof urayher

i ngredients.or addlt%é§ﬁ8$UCh as solvents surfactants, 20emulsifiers,

consi st enBtiqnally gpa ORGHERSY: enol | i ent's, ski n caring ingredients,

moi st uri Zﬁf0§10]t hi gkANGber 4s g@ét'o?ﬁfétp%seiﬂ inlvgﬁtﬁm 1§Hfrbct9d(iod§é&1§posﬂfoﬁer

preservatives, active ingredients, in particular dermatologically active

I ngr et enbsying efieptian bemdancctiunepichkegtiasachieity caspmiing beresl albehidof . Acti ve

i ngredi ent in conprise, . for l.e i nfl ammat ori es,

ot < bact SHICHTS ST Brigeine e PRy oA RN ASbredEt 554 ngr ach nt s

sui ted forodcepirfrin FFRIN E&ut ONB, t8BolRAEYS, Ghll &3@@&@5@@&@& a[00024] Sui t abl e

surfactants conprise: alkyl sulfates e. sodi um | auryl sulfate, ammoni um

| auryl suP@Hﬁ@ﬁM§mdﬁﬁﬁm@éME@B%HD§@Dﬁ%MégSQﬂk?ﬁ“éEﬂﬁ@%@bﬁ&tes e.g. sodium

| auryl suI | f S i reth sul fate;

sodi um tr Id ecet? { ffﬁging%ou??i:sg/rntoo%o?ﬁg ?/ dtg%yce?% A’ﬁ#es&?@%r eth sul fate;

al kyl 1%t hedsncamﬂrattﬁﬁwfcﬁdmamﬁn 30etoGibogl m‘,o@yw&glﬁwas&dloxsuﬂeft@tauweﬂgne@fe al kyl

gl ycosi des e.g. decyl glucoside; lauryl glucoside; alkyl isethionates

anphoterl3§(€H@0$€8%an1dopropyl bet ai ne; sodi um cocoanphoacet ate; sodi um

| aur oanphgaggtiat e; i j .

cocoampnolt it o o< LEA AU AERROR BRENEH & aifeRadh ihica

Iauroanphﬁﬂﬁmkmmhmnananmg@hamsmuwnomcﬁMnnmwmnkmalts of the aforenentioned

anphot eri cs; capryl/capram dopropyl betaine; undecyl enam dopropyl betaine;

| aur om dopr opyl beta%ne' and fa%t alﬁphgl -o% gl coH’ethers.

[ 00025] Sui t abl e enul $45548Y 2 S 8L a9 Vd s of fatty acids e.g.

sodi um 5stearate or sodlunlpalnltate organi c soaps e.g. nono-, di- or

tri et Banolt@m 2ol e§1hepracﬂtflmeedomprcszu,dds@rsaib@cprcmmiwnd%etﬁ agmpesidionm | aur y!

sul fate oy sodi yumce sul f onat e, oni ne ics as

quat o nar JREHTE S SPesORt bbb S TR TR L URRb P e G ORf o oot er

with sat URHT %e%m%ﬁﬁbﬁ'é&{tﬁﬂs f(@)‘ﬁehzﬁ%léb‘hol D) MAHEL 2V, eRSHSE Bci@)

pol yoxyet hyl enet hers of faﬁéy aci ds,” pol yners fron1ethy|ene 10 oxi de and

propy| enearsk{dde compprshsellesiag oy ¢l groawmmtslﬁ@g PE $.3awophisdiohayades, prot ei ns

as gelatlne N . al dobet ai nes, al kyl betai nes and anphogl yci nat es,

al kyl phosp (%%&ng?%l¢¥“:ggxyethylene phoaphates or the correspondi ng

aci ds25 si [goomge deahi vabumast,cofpgnerdd fyl(d)bied picsana iyl acch@adA6] Sui t abl e

consistency factors are e. g fatty alcohols or their mxtures with 15fatty
tF

aci d est efds ingepfiongpet yaryt Berferablyl bonzal dephol consfitiiesiiem sbat /e, car boner,
cetyl alcghqlo prg r L ]¥Q9 te (and)
PEG 100 steara?g) é ht?%h]1%33%%%9&0%%6?2??@%&25 fa e,l%%é?%ggéﬁd
stearic amedotalsizve@hyéf tat cahpdsitiony rSaicylic ayd isgtredeat atiasopeapytiopal m t at e,

beeswax and s 11 c equivyal ents reof car r and the |ike.

Sui t abl e ErBHb‘%P ﬁ@r%a]éq‘@ é/‘gpreg?r%% FATY AP ﬁotr;rl‘raﬁ/séﬁ s PECfesblYeet ri moni um
chlorigle angh ¢,3¢ ¢%0¥drBlH¥ld @5{%@%&@5 QY RRLR SRt At ab P AmduC et eary|

al cohol , cetyl di et hicone, ricinoleate, dinmethicone, |aureth-23,

| aur et h4 490 pged@ddmérom éiSP/mOI abpail hﬁ%d:mwelghnaami enmpEhept @ & memmtt@l ysat es,
quaternlzed ceIIqu ive rni ze olyners of
acrylic ofHERHHIMA g( g$§SQF ]Mﬁh? fhﬁ%i@% Y E8Ne ?lvatlves
25[00027]SU|tabIe ennlllents are e.g. cetearyl i sononanoat e, cetearyl
octanoate, decyl oleate, isooctyl stearate, coco capryl ate/caprate,

et hyl hexyl hydroxystearate, ethyl hexyl isononanoate, isopropyl isostearate,
i sopropyl nyristate, oleyl oleate, hexyl laurate, paraffinumliquidum

PEG 75 |l anolin, PEG 7 glyceryl cocoate, petrolatum ozokerite
cycl onet hi cone, di net hi cone, dinethicone copolyol, dicaprylyl ether,




10hexyl ene gl ycol, phytantriol, poly quaternium 39 PPG 20 net hyl gl ucose
et her, propyl ene glycol, sodium hyal uronate, sodiumlactate, sodi um PCA,
sor bi t ol ,weuretimeggsycan, synthetic beeswax, tri-Cl4-15 aChyuS2eioissre,
starch. [00030] Suitable thickeners are e.g. acryl ates/steareth-20

nmet hacryl ate copol ynmer, carboner, carboxynethyl starch, cera al ba,

di met hi COR&/fé&hEl?ﬂfrdﬂl ﬁ%ttblswﬂﬁsehiﬁftﬁé ﬁﬂﬂ'WéI?([t ofﬂ{eomﬁlﬁ;aaogl Yegbraphgi nat e,
hydr oxyet hyl cel T ul ose, hydroxypropyl nethylcellulose, silica, silica

di net hyl ﬁieltyﬂah@réount@ﬁwmnowtﬁ (bhgm‘r (@g@n@t@qrebmWIS&ﬁbyﬂ@ngiy basyed/ont yrene
copol YIer e[tgtglPS r%ﬁyofttﬁglcoe l(%lsli)t Ir{ssmie Elb%d{i’nen?s Ipetg‘%a C' d fumaric acid

and its salts, aC| eri r|a %ate sodi um or

magnesi unpéraeﬁtygessﬂib&rapalenesqwgm)eed)uﬂd sd)eahibited is000%. pol yet hyl engl ycol,
ponV|nyI§érroI|done boric acid, nono- |aurate or nono- palnltate nyrlstyl

al cohot PIAL ol Optignallye gioynreseavntipn bind ohdie nyetion maycdgionsiyr magnesi um
salts of r 0 r fatt

2ci ds. pofyapricpfihblcAEuiS. iRARR, oAb OOt torblcdl, Tt
sul fites, aed dehydodietio ®id Kinbenort demplierdh baved 2hdee fovatwesgtt bétheof , ascor bi ¢

acid or derlvates thereof, citric aC| | ate, chitqsan glycol ate,
cyst ei ne, PRSI %ﬂble@ét%ﬂﬁl@% Gélf%ﬂﬁé SuPreht tlogﬁfie@@ma&%%ami sodi um

th'05U|faE&n(ﬂ%hVR®%Fﬂk méRQnBH%bthﬁ&mhgggéﬁiTﬂﬁdﬁﬁﬂqu't'Ons nay further
contain actlve ingredients, e.g. anti- mcrobials, anti-inflammatori es,

pl ant 1@xt mts bilrs sod cthbocbalnnﬂa@rﬁdle mt/em:lophéﬁ pte,seﬂamﬁtblm arofree or
anti-stingin i tant. or. anti-dandru ications,.or a -aging
Sgent o sustbdeily figt Vil Rind Mnba et e TeR iSO up i Bl oS ave
e.g. Medi 6agef Bikbieiaoal i S usB8 hbRi] FasEiktiaNg FdeS is idtohadt @i ieanth@&he

bar badensi s, Anona cherinolia, Anthem s nobilis, Arachis hypogaea, Arnica
Mbnt ana, PemBpRsiticn proferabheeentaipnlcst tae 1004 peibsnegre PRYerally lesfthan WAl is,

but yl enes n qap% i nensi s, canphor,

Candi da bB&%ICO (%?Q%ﬁgﬁhyfgoﬁy Ihe 8%W bWca Z%ﬁ%?b CEntaurea cyanus,

cetyl pyri gionigym chv oid seferfeh afﬁbmiirﬂl@t NBE litveditton (EHeidepPo pickdy gtiontdéend
Chi nchona succirubra, Chondrus crispus, Ctrus aurantiumdulcis, CGtrus

5grandi s, CXNPRNAHON GoRNINAE feere 8RO (¢ i 9 abont $ewut A Brnwy| alephal afieis

moNogi na, ,EHEUS, TBfBut A G, 3F aﬂ&gﬂéf 'am}i r‘@r«ﬂﬁ%ﬁ&&' S&'t@% 0y, Pha
conpressa, qui set um ar vense, eth ant eno arneso
ferulic aof bemagmarmhabmﬁw% to%ntm .‘awe%laﬁlglgaamﬂm M@Qghhltiasdmbon gl ycer in,
gl yceryl IauraL 4? érrhlza | abra, Hananelis virginiana, heliotropine,
hydr ogenath&dols Wi }é@i?pﬂ@gom % rates, 10 hydrol yzed castor oi
hydrobyzeghophgat RQk&d Herellﬁ’}’@l% rtélﬁy‘rgff%%fl‘ff@ﬁr%;;éilmtldnracﬁwft}l' %@eﬂfs It ,1ts~] uni perus
communi s, Lactis proteinum |actose, Lawsonia inerms,” linalool, Linum

usi t ati sshetvty i ytmhrtba,t tlmagmmsmmas;fwma@tmn iVRpté ot et for i nakitanagd paloda

syl vestris, .mannit aleuc i.f,0l nt h L » ment hol

vent byl | S66RECR PoitssieR Surb SR ETe Ry M B tiar TP SRS st va,

pant henol of d prodaétal fétbwniinbd Setoeting toREshe@MenPRGy X8owRjiPhR aaci d, PEG 26

j oj oba al cohol, PEG 35 castor oil, PEG 40 hydrogenated castor 0|I PEG 60

hydr ogenat®818ast die sirm “bred-peetrpmyas used apﬂm&spa@ﬁaathneanéééaugls MBSy,
etrobatu spar t n l yco

b uncs: amyguaru e g R AR R En BBl AREH AR SapSRRYLARG, DT VP0

pal mi t at emifRocigatiSms SiErusinmonROSAl casd df@end?@lﬁdfﬁﬁﬂ s@uﬁagafd‘ﬂpetsbﬂdlicsl;e 20Rubus

i daeus, salicylic acid, Sambucus nigra, sarcosine, Serenoa serrul ata,

Si mmondsi BrOgHFReWSh 8 C%S&ﬁlﬁfmaé‘af"%w PERdGTs Wish agriepaiicationdisueh #ocoyl  ami no
acids, so 1 L

st ear oxyt |netH¥%’Mlan g%?ggs$ ﬁ%%gygﬂ%-r?@%ﬁ“%%ﬂ???%?%b eate, talc,
Thymnus vuhgamus Tilia cordata tocopherol t ocopheryl acetate,

tride triticum vul gare, und | enqyl. gl yi urea,
Vo ni PR ¢ § TG Sroserarebiobdy e Tk ettiomiige Sartaxd ViebGosmierne
preserVathM&lékﬁ@gﬁm@%mbﬁ%nhﬂV&%ﬁkﬁﬁm@@nTgﬁwﬁ§%Hé&ﬂ@%ﬁuk§hﬁﬂén&£RhB
oil-in-water and water-in-oil), in aqueous ‘solutions, in PIT (phase

i nver si onanehgerediroaeypeeirungif episyityl agatist yargob meanémlqrmrg@tamnﬂgm@s metic
fornulatlons foa ) -ca d nul ti.pl e emul sions intriple
el oi onsESgeRT g B sl Py BB P dtEuptfludty S 848 g e er var 1 ve
bl ends of the i nventi on can al so be fdéfnul ated as creans, gels, liquids or
| otions. They can be used in shanpoos, hair conditioners, hair dyes, hair
preparations, aftershave |otions, bath soaps and detergents, fragrance
preparations, sun care products, indoor tanning products, body and hand
preparations, personal cleansers, shaving preparations, tonics, dressings
and ot her hair groom ng aids nnlstur|2|ng preparatlons skln care
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15[ 00038] Procedure: Preservative blends ETC 1-6 and conparative blends A-G
as shown in Table 1 and Table 2, were prepared by m xing the conponents

t oget her wot2h11geedsdse heati ng. The bl ends were stored ei PREUS2010845679
refrigerator (2 - 4 C) or a freezer (- 17 C), and then were allowed to warm
up to roomtenperature. The characteristics of the blends at 2 C and after

freezing érforthnbe NaIcBtrSURTEIC 228 Tov BIkABR! $H landndn B0 TiRblRorded [H9839] Resul t s:

As shown In Table 1, when the total am)un]t%of salicylic acid, sorbic acid
and dehydwedcengcofdormulaonsess than 15 wt % the use of co-solvent, 1, 3-

pr opanedi dg rin hel Lth.stabilij.zin he cids in henzyl
Pl P hor L fop2l°  Iirke EhinBodabPg i bfk Sl tichligh B (IRRE APkt BaEDZY

freezi ng elcolidiesabb@idscidtsorbldactdnd édmpstpest @nabdsy drbe. I @nds sudatlgadi |y
t haw and redi ssolve without or with limted m xing. [00040] As shown in
Tabl e 2, Uisemorsed g warioysmprastuctss fos sxqreplp, Rersuplrashtpraylagpes.  acid was

greater than 1a%:.a . CO- 3= | ol , the

bl ends frgze a? %{?enrC glsétoo ag*gloggZ @éyg$g&%3%%lg? Qgsﬁegﬁéﬁﬁgf# slaﬁﬁgﬂédﬁ%?% at -17 C,
crystal s Boyiemepredidtid.ed out and m xi ng was needed to re-dissolve the
precipitates. Table 1: Effect qf co-solvenis (1, 3-pro edi ol. and

gl yceri n) 21 en _%‘F’Fa?r%l&‘iﬂéw%tt ﬁ&%{nﬁﬁwnrféﬁ@?rdél@% it%%pg%ﬁpmgﬁ% Bl end #
Benzyl al €&ﬁ8hin§aa| ﬁr@ééwa@ioﬁ%'léﬂd%@ Fci@ﬁ&ed%‘e'r&lnp@]fb)féjrﬁﬂy, A€ ?Yés@rv%ﬁbﬁ'bl%n@ -

propane- diol dycerin Characteristics at 2 C and"after freezing at -17 C
ECT 11@3%siescBoat-a @senti@hiempfl Fom ahbutX).§0 torhattdl ¥oswotel pecferbty émer

fséf ? IZZ{:I E)aa(%éﬁ%/@ ?q;e} gé& ﬁ%/ 3%%{13\?0{% %/?tcgtg/fég%/iog]ét ogtﬁea {oplsc?lll fo?'rtrlul%tigﬁ. ‘l\"(r)gi%atllal S
compositions comprise dermatological formulations (or topical pharmaceutical
formulations), as well as cosmetic formulations. The topical formulations may further
contain other ingredients or additives used in dermatological or in cosmetic

15  formulations, including other active ingredients.

[00022] The formulations according to the present invention are formulated into
forms that are useful in personal care products, especially in emulsions.

[00023] The topical formulations according to the present invention may
additionally contain further ingredients or additives such as solvents, surfactants,

20  emulsifiers, consistency factors, conditioners, emollients, skin caring ingredients,
moisturizers, thickeners, lubricants, fillers, anti-oxidants, other preservatives, active
ingredients, in particular dermatologically active ingredients, fragrances and the like,
as well as mixtures thereof. Active ingredients as mentioned herein comprise, for
example, anti-inflammatories, anti-bacterials, anti-fungals and the like agents. Active

25  ingredients suited for topical applications are particularly preferred.

[00024] Suitable surfactants comprise: alkyl sulfates e.g. sodium lauryl sulfate,
ammonium lauryl sulfate; sodium cetearyl sulfate; alkyl sulfoacetates e.g. sodium
lauryl sulfoacetate; alkyl ether sulfates e.g. sodium laureth sulfate; sodium trideceth
sulfate; sodium oleth sulfate; ammonium laureth sulfate; alkyl ether sulfosuccinates

30  e.g. disodium laureth sulfosuccinate; alkyl glycosides e.g. decyl glucoside; lauryl
glucoside; alkyl isethionates amphoterics e.g. cocamidopropyl betaine; sodium
cocoamphoacetate; sodium lauroamphoacetate; disodium lauroamphodiacetate;

disodium cocoamphodiacetate; sodium lauroamphopripionate; disodium
5



83% 8% 3% 3% 3% - Clear so! at 2 C, crystals forned by freeze /thaw cycle
re-di ssolve without mxing ECT 4 83% 11% 3% - - 3% Clear so! at 2 C, very
few crystwb=ofionesd by freeze /thaw cycle all redi ssol veChiushau43srxi ng ECT
5 83% 4% 3% 7% - 3% Clear so! at 2 C, crystals fornmed by freeze /thaw cycle
re-di ssolve without mxing ECT 6 83% 8% 3% 3% - 3% C ear so! at 2 C, |east

anount  of |GFoasd b&ig? i6REk; DYtaksi@RZR abfnhdMif ¥elksLofahd afoRGha@iohae W t hout
m xing WO 2011/ 022345PCT/ US2010/ 045679 Tabl e 2: Effect of co-solvent (1,

3- pr opanedinphgteies; binsyidcaptranidenrepyldictains; upderyteapmidgprapyebctsiner age Bl end
(Compar- at i ighofepevbetdhs AR karsAlii ¥l héryBstsl captpi ¢ acid

[00025] Suitable emulsifiers are e.g. anionics as salts of fatty acids e.g. sodium

5  stearate or sodium palmitate, organic soaps ¢.g. mono-, di- or tricthanolaminoleate,

sulfated or sulfonated compounds e.g. sodium lauryl sulfate or sodium cetyl sulfonate,

saponines, lamepones; cationics as quaternary ammonium salts; nonionics as fatty

alcohols, fatty acid ester with saturated or unsaturated fatty acids,

polyoxyethylenesters or polyoxyethylenethers of fatty acids, polymers from ethylene

10 oxide and propylene oxide or propylene glycol, amphotherics as phosphatides,
proteins as gelatine, casein alkylamidobetaines, alkyl betaines and amphoglycinates,
alkyl phosphates, alkylpolyoxyethylene phoaphates or the corresponding acids,
silicone derivatives, e.g. alkyl dimethiconecoplyol.

[00026] Suitable consistency factors are e.g. fatty alcohols or their mixtures with

15 fatty acid esters, ¢.g. acetylated lanolin alcohol, aluminum stearates, carbomer, cetyl
alcohol, glyceryl oleate, glyceryl stearate, glyceryl stearate (and) PEG 100 stearate,
magnesium stearate, magnesium sulfate, oleic acid, stearic acid, stearyl alcohol,
myristyl myristate, isopropyl palmitate, beeswax and synthetic equivalents thereof,
carbomers, and the like. Suitable conditioners are ¢.g. alkylamido ammonium lactate,

20 cetrimonium chloride and distearoylethyl hydroxyethylmonium methosulfate and
cetearyl alcohol, cetyl dimethicone, cetyl ricinoleate, dimethicone, laureth-23, laureth-
4, polydecene, retinyl palmitate, quaternized protein hydrolysates, quaternized
cellulose and starch derivatives, quaternized copolymers of acrylic or methacrylic
acid or salts, quaternized silicone derivatives.

25 [00027] Suitable emollients are e.g. cetearyl isononanoate, cetearyl octanoate,
decyl oleate, isooctyl stearate, coco caprylate/caprate, ethylhexyl hydroxystearate,
ethylhexyl isononanoate, isopropyl isostearate, isopropyl myristate, oleyl oleate, hexyl
laurate, paraffinum liquidum, PEG-75 lanolin, PEG-7 glyceryl cocoate, petrolatum,
ozokerite cyclomethicone, dimethicone, dimethicone copolyol, dicaprylyl ether,

30  butyrospermum parkii, buxus chinensis, canola, carnauba cera, copernicia cerifera,
ocnothera biennis, elaeis guineensis, prunus dulcis, squalane, zea mays, glycine soja,

helianthus annuus, lanolin, hydrogenated castor oil, hydrogenated coconut oil,



1, 3- propanediol Characteristics after storage in refrigerator (2-4 O
Characteristics after freeze/thaw cycle A 81.0% 13.0% 6. 0% - Froze in the
col d, werwohkatko2ezaso sol ution with m xing Very thick | aper/ustolonysval s
settled out, went back into solution after about 1 hour of mxing B 80.0%
13.0% 6.0% 1. 0% Froze in the cold, went back into solution with m xing

Thi ck | aygydreferfata: iSob®eink! ©drdRb tocoRNbteBd&Y dinktRicsRY, WinbAR aRbhEr about 40
m nut es of " m Xi ng 1.0% 12.5% 5.5% 1. 0% Froze in the cold, went back into

sol uti on weh¢xadesanpg A | ayer of crystals settled out, went back into

sol uti on abqut m.nut e .mxing D;79.0% 13.,0% 6.0%. 2. 0% D d not
Soml oo Jobf 2092 wTh Rt R Chicl X1 P RS VRSP ke OO D A POt
| ayer of gifisinddterysgtiits adeullantdRiNpariieiol hid Panstednul de@itvaifdsephyaiatibl, 10

m nutes of m xing E 80.0% . ) . o )
vitamins A, E, C, D, ceramides of animal or plant origin, lecithins, and the like.
[00029] Suitable moisturizers are e.g. butylenes glycol, cetyl alcohol,
dimethicone, dimyristyl tartrate, glucose glycereth-26, glycerin, glyceryl stearate,
hydrolyzed milk protein, lactic acid, lactose and other sugars, laureth-8, lecithin,
octoxyglycerin, PEG-12, PEG 135, PEG-150, PEG-20, PEG-8, pentylene glycol,

10 hexylene glycol, phytantriol, poly quaternium-39 PPG-20 methyl glucose ether,
propylene glycol, sodium hyaluronate, sodium lactate, sodium PCA, sorbitol,
succinoglycan, synthetic beeswax, tri-C14-15 alkyl citrate, starch.

[00030] Suitable thickeners are e.g. acrylates/steareth-20 methacrylate copolymer,
carbomer, carboxymethyl starch, cera alba, dimethicone/vinyl dimethicone

15  crosspolymer, propylene glycol alginate, hydroxyethylcellulose, hydroxypropyl
methylcellulose, silica, silica dimethyl silylate, xanthan gum, hydrogenated
butylenes/cthylene/styrene copolymer.

[00031] Suitable lubricants are ¢.g. adipic acid, fumaric acid and its salts, benzoic
acid and its salts, glycerine triacetate, sodium or magnesium lauryl sulfate,

20  magnesium stearate, solid polyethylenglycol, polyvinylpyrrolidone, boric acid, mono-
laurate or mono-palmitate, myristyl alcohol, cetyl alcohol, cetylstearyl alcohol,
talcum, calcium or magnesium salts of higher fatty acids, mono-, di- or triglycerides
of higher fatty acids, polytetrafluorethylen.

[00032] Suitable antioxidants are e.g. sulfites, e.g. sodium sulfite, tocopherol or

25  derivates thereof, ascorbic acid or derivates thereof, citric acid, propyl gallate,
chitosan glycolate, cysteine, N-acetyl cysteine plus zinc sulfate, thiosulfates, e.g.
sodium thiosulfate, polyphenoles and the like.

[00033] The compositions may further contain active ingredients, ¢.g. anti-
microbials, anti-inflammatories, plant extracts, bisabolol, panthenol, tocopherol,

30  actives for anti-stinging, anti-irritant or anti-dandruff applications, or anti-aging
agents such as retinol, melibiose and the like. Other suitable actives are e.g.
Medicago officinalis, Actinidia chinensis, allantoin, Aloe barbadensis, Anona

cherimolia, Anthemis nobilis, Arachis hypogaca, Arnica Montana, Avena sativa, beta-
7



12.5%5.5% 2. 0% Did not conpletely freeze (slushy), went back into solution
with mxing Thick |ayer of crystals settled out, went back into solution
after abow0d 200/02338t es of m xing F 80.0% 12. 0% 5. 0% 3. OCDius20m04f6reeze, a
few crystals ppt, went back into solution with mxing Athin |ayer of
crystals settled out, went back into solution after about 5 m nutes of

M Xing G &Rofife, sBYoB. B HefianZ dutiitics LIcHl, (ARl ofRtibgd, to give a
solution with a few crystals ppt, went back into solution with mixing A

t hi n | ayefaotlligsjnensb scagwhof, égn@ud@ bombivola serkylont dyeiot.(tdrisa papayer about 10
m nutes of. _m xin EXANPLE 2.. .M ! L .EFFl CACY~.- 1% Pr.eservati on

Bl ends. [ oboA e B g i Mt R S B R T SRe1 o1 i e
to the CThAnomtdioachoas siceliripwedhémirasapss, €fifricasyntrgadulsis, @itkisoad spectrum
of mi croorganjsns. The five separate inocula were: Staphyl ococcus aureus
(ATCC 5 68R8Yls, Gitsus dinmiane 6eeoraticieiy, §PHes ArgbApcCraecery MonEaLiBar khol deri a

cepaci a ( 25416) - 411 I ; j ) and

Ent er obacté;el;‘rg%ér?%%gi déceﬂr%]ﬁﬁ‘%%&g%@g lh%gﬁlgﬁﬁﬁ %@?%%}%2%10231), and a
m xt ur e oEquisé¢tds: arAsperahdxlydiglyuol ethyl pdiEienbb 48 scnfdndicReil, Erdghtiaim sp.

i solated from cosnpetic products. Sanppl es (.35 grans each) were. inocul ated
wi t h apprebef%afla rélﬁ%&%@l%ﬁ&?@ﬁ%@ﬂﬁ P %ﬁ%ﬁwl&ﬁu@%?}w Z4st cells or
nol d spor e : TRA : r ver ni ght
o ant o of B B o e P i ol
cul t ut@s, hydrolyzédcaptoy oilphytroldizéd whenpipegecmeHgpqrl catmepbrtpuetnimi trast i vel y f or

vi abl e organi sns .after 24 hours acgd vveteklﬁlej]aog*gug[rto 4. weeks. Sanpl es

i nocul at e TR ABMECYS SPBE RS, EAAP PLOBIY e KT WEERAUTE™> sanpl es were
15 re- chalihgpgedinabd @itafiQiuMeBKHe(QhorRSRRLispURAE BVARRF@PIdadaeMatad t he
sanme sanpling regime foll owed. [00042] Recommended "Pass" Criteria: CTFA

r ecommendsylagstiise aymnigolomebMictadenge vltenifolia, WMepphapipodtapaentbel, scathdl at | east a

90% r educt.i . tS. %j | ds W ¢ hi davs foll ow each chal | enge
T TR N R
15  paraffinum liquidum, PEG-20M, PEG-26 jojoba acid, PEG-26 jojoba alcohol, PEG-
35 castor oil, PEG-40 hydrogenated castor oil, PEG-60 hydrogenated castor oil, PEG-

8 caprylic/capric acid, Persea gratissima, petrolatum, potassium aspartate, potassium
sorbate, propylene glycol, Prunus amygdalus dulcis, Prunus armeniaca, Prunus
persica, retinyl palmitate, Ricinus communis, Rosa canina, Rosmarinus officinalis,
20  Rubus idacus, salicylic acid, Sambucus nigra, sarcosine, Serenoa serrulata,
Simmondsia chinensis, sodium carboxymethyl betaglucan, sodium cocoyl amino
acids, sodium hyaluronate, sodium palmitoyl praline, stearoxytrimethylsilane, stearyl
alcohol, sulfurized TEA-ricinoleate, talc, Thymus vulgaris, Tilia cordata, tocopherol,
tocopheryl acetate, trideceth-9, triticum vulgare, tyrosine, undecylenoyl glycine, urea,
25  Vaccinium myrtillus, valine, zinc oxide, zinc sulfate.
[00034] The preservative blends of the invention can be used in emulsions (both
oil-in-water and water-in-oil), in aqueous solutions, in PIT (phase inversion
temperature) emulsions, in oily solutions, in foaming cosmetic formulations (foams),
and in so-called multiple emulsions, e.g. in triple emulsions (such as water/oil/water
30  emulsions).
[00035] The preservative blends of the invention can also be formulated as
creams, gels, liquids or lotions. They can be used in shampoos, hair conditioners, hair

dyes, hair preparations, aftershave lotions, bath soaps and detergents, fragrance
8



[ 00043] The formul ati ons used to denonstrate the efficacy of our blends were
as follows. i. Gl in water lotion, pH 6.5, AR12-034

ii. Hair vworditizesser, pH 3.99, ARL3-069 (sanme as AR5- 022LTABR010/043¥EKke- up
Renmover, pH 5.15, AR12-067 (Ref # KKL9-181) iv. Lotion, pH 7.85, KKL 14-46
v. Water in Ol Enulsion, pH NA AR 12-068 vi. Mke-up Renover, pH 8.1,

KKL 14- 45Fre}é@aﬁ@ﬁsﬂ,—é&?@&é?@@ﬂtﬁﬁg@é&&mﬁoﬁwg%hﬁ- Bd RERSBENRRItIONS, ,
concentrates were added to these fornulations to give a final concentration
of 1% [ 000a®balentscys, sliavingsureReatigns stonfceolasings pndpther pingoemingt i on, pH

6.5, AR 12-,034. ta shown .in Tabl e hr ough 0Q0471Lnitial screen
& O o g i QRE MalPyriol TR R SreBarbAOR A hedha EIRE TRl |

chal | engecamnpestici®anBE blsod astdwhtahiafcBbfmobpersonaltdag: froeésey.ved sanpl es and
all were reduced to <10 cfu/g wi thin one week, whereas the unpreserved
controt s HABMHI gh Thetanienl &ipiufpjionpef thednveptipn aig praredhy addmng 9thgicul um -

Col ony Fof 'tas:!%ﬂgﬁ!'ﬂea D) 480064 2 ikt : i.on pH 6.5
Chal l en. e T%%ngﬂoenc. e g & ggrq%%@&%ig %ﬁ&?lglogégur)ég{géglgé%glg % 6x106 K.
pneunoni aetémpgetigoas ddindd BxtD6 AAt@udb6]yPsaidésrugilatana mayBlsodepasdea 2. 0x106
1.2x106 C,_ al.bj cans. 8.5x104 1. 6(f<1(?5 M xed Mdl.d 9.0x104 9. 0x1q4
by mixing the ingredients individually or by group-wise mixing. Subsequently other
specific ingredients, such as perfumes, may be added.
10 [00037] The present invention is further described in detail by means of the
following Examples. All parts and percentages are by weight and all temperatures are

degrees Celsius unless explicitly stated otherwise.
EXAMPLES

EXAMPLE 1 STABILITY OF PRESERVATIVE CONCENTRATES

15 [00038] Procedure: Preservative blends ETC 1-6 and comparative blends A-G as
shown in Table 1 and Table 2, were prepared by mixing the components together with
gentle heating. The blends were stored either in a refrigerator (2 - 4 °C) or a freezer (-
17 °C), and then were allowed to warm up to room temperature. The characteristics
of the blends at 2 °C and after freezing at -17 °C were summarized in Table 1 and

20  Table 2.

[00039] Results: As shown in Table 1, when the total amount of salicylic acid,
sorbic acid and dehydroacetic acid is less than 15 wt%, the use of co-solvent, 1,3-
propanediol and glycerin helps with stabilizing these acids in benzyl alcohol at low
temperatures. Although the co-solvent does not prevent freezing of the blends at -17

25 °C, it does enable the blends to readily thaw and redissolve without or with limited
mixing.

[00040] As shown in Table 2, when the total amount of salicylic acid and sorbic
acid was greater than 15%, although co-solvent 1,3-propanediol was present, the
blends froze after storage at 2-4 °C. After the blends were stored at -17 °C, crystals

30  were settled out and mixing was needed to re-dissolve the precipitates.



Tabl e 4. 1 nocul um Recovered from Unpreserved Ol in water lotion pH 6.5 at
"0" Hour - Colony Formng Units per Gram (CFU Q) Challen.e #1 Challen e
#2 O ganiw2CH@2e34€FU/ q S. aureus 1. 3x106 1.9x106 K. pneumomitsestB043$ey govi ae
3. 1x106 7.0x106 P. aeruginosa + B. cepacia 7.9x104 4.2x106 C. al bicans

6. 8x104 1.3x105 M xed Mol d 8.0x104 7.0x104 WO

2011/ 022345PCTfab@ZﬁEf&%ﬁ&ﬁsi@&lt@(f;Q-préé%édibrhﬂwgl%erhﬂtdnﬂﬂeﬂb 6.5 with 1%

ECT-2 - Col ony Formi ngphhicieéidtRS ufbaiftigetdtion Al frédisg #1 Challen se #2
O . anism 24 Hours 48 Hours

Blend | Benzyl | Salicylic | Sorbic | Dehydro- | 1,3- Glycerin | Characteristics
# alcohol | acid acid acetic propane- at2 °C and
acid diol after freezing
at-17 °C

ECT 1 Clear sol at 2 °C,
3% 1% 39, i 39, i crystals settled
out after freeze/
thaw cycle

ECT 2 Clear sol at 2 °C,
3% 4% 39, 79, 39, i crystals settled
out after freeze
/thaw cycle

ECT 3 Clear sol at 2 °C,
crystals formed
83% 8% 3% 3% 3% - by freeze /thaw
cycle re-dissolve
without mixing
ECT 4 Clear sol at 2 °C,
very few
crystals formed
83% 11% 3% - - 3% by freeze /thaw
cycle all re-
dissolve without
mixing

ECT 5 Clear sol at 2 °C,
crystals formed
83% 4% 3% 7% - 3% by freeze /thaw
cycle re-dissolve
without mixing
ECT 6 Clear sol at 2 °C,
least amount of
crystals formed
83% 8% 3% 3% - 3% by freeze /thaw
cycle all re-
dissolve without
mixing

10



1 Wek 2 Weeks 24 Hours 48 Hours 1 Week 2 Weks S. aureus 7.9x104 -
<10 <10 K. pneunoni ae+ E. gergovi ae <10 -

4.9x104

aer ugi noswio20B/02empaci a <10 -

<10 <10 <10 -

<10

<10 <10 <10 -

PCT/US2010/045679

Table 2: Effect of co-solvent (1, 3-propanediol) on blend characteristics upon
refrigerated storage
Characteristics Characteristics after
Blend after storage in freeze/thaw cycle
(Compar- | Benzyl | Salicylic | Sorbic | 1,3- refrigerator (24
ative) alcohol | acid acid propanediol | °C)
Very thick layer of
Froze in the cold, crystals settled out,
went back into went back into
solution with solution after about 1
A 81.0% 13.0% | 6.0% - mixing hour of mixing
Thick layer of crystals
Froze in the cold, settled out, went back
went back into into solution after
solution with about 40 minutes of
B 80.0% 13.0% | 6.0% 1.0% mixing mixing
A layer of crystals
Froze in the cold, settled out, went back
went back into into solution after
solution with about 10 minutes of
C 81.0% 12.5% | 5.5% 1.0% mixing mixing
Did not completely | Very thick layer of
freeze (slushy), crystals settled out,
went back into went back into
solution with solution after about 10
D 79.0% 13.0% | 6.0% 2.0% mixing minutes of mixing
Did not completely | Thick layer of crystals
freeze (slushy), settled out, went back
went back into into solution after
solution with about 10 minutes of
E 80.0% 12.5% | 5.5% 2.0% mixing mixing
Did not freeze, a A thin layer of crystals
few crystals ppt, settled out, went back
went back into into solution after
solution with about 5 minutes of
F 80.0% 12.0% | 5.0% 3.0% mixing mixing
Froze, but very A thin layer of crystals
rapidly melted to settled out, went back
give a solution with | into solution after
a few crystals ppt, about 10 minutes of
went back into mixing
solution with
G 79.0% 12.5% | 5.5% 3.0% mixing

11

<10 <10
<10 <10 P.




<10 C. albicans 2.9x103 - <10 <10 1.8x104 - <10 <10 M xed Ml d 1.2x104

1. 0x102 <10 <10* 5.0x103 8.0x101 <10 <10 * Bacillus contam nati on Tabl e
5d. - O IwDprowaresssl oti on pH 6.5 with 1% ECT3- Col ony F®CRiusgo1ghiies9 per

G am (CFU Challen se #1 Challen se #2 Orsanism 24 Hours 48 Hours 1 Wek 2
Weeks 24 Hours 48 Hours 1

EXAMPLE 2. MICROBIOLOGICAL EFFICACY - 1% Preservation Blends
[00041] CTFA Challenge Test Procedure: A challenge protocol similar to the
CTFA method was followed to assess efficacy against a broad spectrum of
microorganisms. The five separate inocula were: Staphylococcus aureus (ATCC
5 6538), mixed Pseudomonas aeruginosa (ATCC 9027) and Burkholderia cepacia

(ATCC 25416), mixed Klebsiella pneumoniae (ATCC 4352) and Enterobacter
gergoviae (ATCC 33028), Candida albicans (ATCC 10231), and a mixture of molds:
Aspergillus niger (ATCC 16404) and 2 Penicillium sp. isolated from cosmetic
products. Samples (35 grams each) were inoculated with approximately 2,000,000

10 bacteria per gram or 100,000 yeast cells or mold spores per gram. Individual
challenges were prepared from overnight slants of bacteria and yeast cultures and
from heavily sporulating mold cultures, 7 to 10 days old. All samples were plated
quantitatively for viable organisms after 24 hours and weekly for up to 4 weeks.
Samples inoculated with mold spores were also plated after 48 hours. Samples were

15  re-challenged after four weeks (or sooner where appropriate) and the same sampling
regime followed.
[00042] Recommended “Pass” Criteria: CTFA recommends at least a 99.9%
reduction of vegetative bacteria and at least a 90% reduction of yeasts and molds

within 7 days following each challenge with no increase in count thereafter.
20 Test Formulations:

[00043] The formulations used to demonstrate the efficacy of our blends were as

follows.

1. Oil in water lotion, pH 6.5, AR12-034
ii.  Hair Conditioner, pH 3.99, AR13-069 (same as AR5-024)
25 iii.  Make-up Remover, pH 5.15, AR12-067 (Ref # KKL9-181)
iv.  Lotion, pH 7.85, KKL 14-46
v.  Water in Oil Emulsion, pH N/A, AR12-068
vi.  Make-up Remover, pH 8.1, KKL 14-45

12



Week 2 Weeks S. aureus 1.1x102 - <10 <10 9.0x101 - <10 <10 K. pneunoni ae+
E. gergoviae <10 - <10 <10 <10 - <10 <10 P. aeruginosa + B. cepacia <10 -
<10 <10 Y0 2011124810 C. al bi cans 1.8x103 - <10 <10 1. 4»C0AIS2010/045679

[00045] Summary of Test Results:
[00046] (1) Oil in water lotion, pH 6.5, AR12-034 (Data shown in Tables 3
5  through 5d)
[00047] Initial screen with ECT1, ECT2 and ECT 3 blends showed excellent
reduction of all challenge organisms occurred within 24 hours in the preserved
samples and all were reduced to <10 cfu/g within one week, whereas the unpreserved
controls had high counts during the test period.
10
Table 3. Inoculum - Colony Forming Units Added per Gram (CFU/g) of Qil in
water lotion pH 6.5
Challenge #1 Challenge #2
Organism CFU/q CFU/g
S. aureus 2.9x10° 1.6x10°
K. pneumoniae+E. gergoviae 4.0x10° 2.9x10°
P. aeruginosa + B. cepacia 2.0x10° 1.2x10°
C. albicans 8.5x10* 1.6x10°
Mixed Mold 9.0x10" 9.0x10*
15
Table 4. Inoculum Recovered from Unpreserved Qil in water lotion pH 6.5 at ‘0’
Hour — Colony Forming Units per Gram
(CFUI/qg)
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 1.3x10° 1.9x10°
K. pneumoniae+E. gergoviae 3.1x10° 7.0x10°
P. aeruginosa + B. cepacia 7.9x10" 4.2x10°
C. albicans 6.8x10" 1.3x10°
Mixed Mold 8.0x10" 7.0x10*
20

[00044]

final concentration of 1% .

The preservative concentrates were added to these formulations to give a
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1. 0x105 Table 7.
Col ony Formng Units per

0" Hour -

G am (CFU g)

| nocul um Recovered from Unpreserved Hair Conditioner at
Challen.e #1 Challen e #2

O gani smeBUng/iCE345g S. aureus 9. 2x105 1. 0x105 K. pneunonip@@AR20100430% | ae
1.4x106 2.7x108 P. aeruginosa + B. cepacia 1.4x106 1.0x108 C. al bicans
3.1x104 1.9x107 M xed Mol d 4.8x104 2.9x104

Table 5c¢. — Oil in water lotion pH 6.5 with 1% ECT-2 - Colony Forming Units per

Gram (CFU/qg)

c")

NV NV NV

Challenge #1 Challenge #2
2 48 1 2 2 48 1 2
Organism Hours Hours Week | Weeks Hours Hours Week | Weeks
S. aureus 7.9x10* - <10 <10 | 4.9x10° - <10 <10
K. pneumoniaet | 4 : <0 | <10 | <10 : <10 | <10
E. gergoviae
P.aeruginosa + | 49 : <0 | <10 | <10 : <10 | <10
B. cepacia
C. albicans 2.9x10° - <10 <10 | 1.8x10° - <10 <10
Mixed Mold 1.2x10" | 1.0x10° | <10 | <10* | 5.0x10° | 8.0x10" | <10 <10
* Bacillus contamination
Table 5d. — Oil in water lotion pH 6.5 with 1% ECT3- Colony Forming Units per
Gram (CFU/qg)
Challenge #1 Challenge #2
48 1 2 2 48 1 2
Organism | 24 Hours | Hours Week | Weeks Hours Hours Week | Weeks
S.aureus | 1.1x10° - <10 <10 | 9.0x10’ - <10 <10
K
pneumoniae+ <10 - <10 <10 <10 <10 <10
E. gergoviae -
P.
aeruginosa + <10 - <10 <10 <10 <10 <10
B. cepacia -
C. albicans | 1.8x10° - <10 <10 1.4x10* - <10 <10
Mixed Mold | 6.0x10° | 4.0x10’ <10 <10 1.7x10° <10 <10 <10
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WO 2011/022345 PCT/US2010/045679

[00048] (1) Hair Conditioner, pH 3.99, AR 13-069 (same as AR5-024) (Data
shown in Tables 6 through 8c)

[00049] Excellent reduction of all challenge organisms occurred within 24 hours
in the preserved samples and all were reduced to < 10 cfu/g within one week.
Although S. aureus died off within one week in the unpreserved samples, efficacy of

the preservatives against this organism was obvious at the 24 hour sampling time.

Table 6. Inoculum — Colony Forming Units Added per Gram (CFU/g) of
Hair Conditioner

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 2.1x10° 2.6x10°
K. pneumoniae+E. gergoviae 4.0x10° 3.5x10°
P. aeruginosa + B. cepacia 3.8x10° 4.4x10°
C. albicans 4.8x10* 1.7x10"
Mixed Mold 1.4x10° 1.0x10°

Table 7. Inoculum Recovered from Unpreserved Hair Conditioner at ‘0’ Hour —

Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 9.2x10° 1.0x10°
K.pneumoniae+E. gergoviae 1.4x10° 2.7x10°
P. aeruginosa + B. cepacia 1.4x10° 1.0x10°
C. albicans 3.1x10" 1.9x10’
Mixed Mold 4.8x10* 2.9x10"
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Tabl e 10 I nocul um Recovered from Unpreserved Make-up Renover, pH 5.15 at

"0" Hour Colony Forming Units per G am (CFU g) Challen.e #1 Challen e #2
Or gani smwbWn/GE345q S. aureus 3. 4x104 5. 4x105 K. pneunonipaeAiR20100430Y i ae

6. 0x105 3. 7x105 P. aerugi nosa + B. cepacia 9.4x105 1.8x105 C. al bicans
2.9x105 9. 1x105 M xed Mol d 7.0x104 7.3x104 4 \Weks W> W> W> W> W>
3 Weeks W>
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W> W> W> W> 2 Weeks W> W> W> W> W> Challem 1l Week W> W> W>
W>W> 48 Hours | I I | W> 24 Hours W> W> W> W> W> 4 Weks W>
W > WO 2011/022345 PCT/US2010/045679

[00050] (ii1) Make-up Remover, pH 5,15, AR12-067 (Data shown in Tables 9
through 11c¢)
[00051] Excellent reduction of all challenge organisms occurred within 24 hours
in the preserved samples and all were reduced to <10 cfu/g within one week. S.

5 aureus and the K. pneumoniae/E. gergoviae inocula died off within one week in the
unpreserved sample. The short survival time of these organisms makes the results
somewhat inconclusive but there is some evidence for efficacy at the 24 hour

sampling time.

10 Table 9 Inoculum — Colony Forming Units Added per Gram (CFU/g) of Make-up

15
Table 10 Inoculum Recovered from Unpreserved Make-up Remover, pH 5.15 at
‘0’ Hour
Colony Forming Units per Gram (CFU/g)
Challenge #1 Challenge #2

Organism CFU/g CFU/g

S.aureus 3.4x10" 5.4x10°

K.pneumoniae+E. gergoviae 6.0x10° 3.7x10°

P. aeruginosa + B. cepacia 9.4x10° 1.8x10°

C. albicans 2.9x10° 9.1x10°

Mixed Mold 7.0x10" 7.3x10"
20

Remover
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 2.1x10° 2.6x10°
K. pneumoniae+E. gergoviae 4.0x10° 3.5x10°
P. aeruginosa + B. cepacia 3.8x10° 4.4x10°
C. albicans 4.8x10* 1.7x10*
Mixed Mold 1.4x10° 1.0x10°
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1. 9x105 Tabl e 13. Inocul um Recovered from Unpreserved pH 7.85 Lotion at
Hour- Col ony Form ng Units per G am (CFU g) Challen.e #1 Challen e #2
O gani smvebBUng/iCE345g S. aureus 2.3x106 1. 7x10 K. pneunoni RE€THIS2¢10/0¢579 ae
2.9x106 3.1x106 P. aeruginosa + B. cepacia 2.3x106 7.6x10" C. al bicans

1,9#105 1, 85405 Mixsql 1ol 0.8 96405, 3, G105, 6 Vel 93:50,8, F/E
[00053] Excellent reduction of all challenge organisms occurred within 24 hours
in the preserved samples and all were reduced to < 10 cfu/g within one week. This
formula is more difficult to preserve than the other four products being tested. All the
5  challenge organisms are surviving in the unpreserved control and the P. aeruginosa/B.

cepacia increased by > 90% between weeks one and two.

Table 12. Inoculum - Colony Forming Units Added per Gram (CFU/g) of

Product
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 1.8x10° 1.4x10°
K. pneumoniae+E. gergoviae 3.3x10° 2.7x10°
P. aeruginosa + B. cepacia 4.0x10° 2.1x10°
C. albicans 1.7x10° 1.2x10°
Mixed Mold 2.3x10° 1.9x10°
10
Table 13. Inoculum Recovered from Unpreserved pH 7.85 Lotion at ‘0’ Hour —
Colony Forming Units per Gram (CFU/g)
Challenge #1 Challenge #2
Organism CFU/q CFU/q
S.aureus 2.3x10° 1.7x10°
K.pneumoniae+E. gergoviae 2.9x10° 3.1x10°
P. aeruginosa + B. cepacia 2.3x10° 7.6x10°
C. albicans 1.3x10° 1.8x10°
Mixed Mold 3.5x10° 2.8x10°
15
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[00054] (v) Water in Oil Emulsion, pH N/A, AR 12-068 (Data shown in Tables 15
through 17¢)
[00055] Although S. aureus and the K. pneumoniae/E. gergoviae inocula died off
within one week in the unpreserved sample and the P. aeruginosa/B. cepacia was

5  reduced to < 10 cfu/g within two weeks, all the challenge organisms in the preserved

samples were reduced to < 10 cfu/g within 24 hours.

Table 15. Inoculum - Colony Forming Units Added per Gram (CFU/g) of

Product
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 1.8x10° 1.4x10°
K. pneumoniae+E. gergoviae 2.7x10° 2.7x10°
P. aeruginosa + B. cepacia 1.9x10° 2.1x10°
C. albicans 1.4x10° 1.2x10°
Mixed Mold 1.5x10° 1.9x10°
10
Table 16. Inoculum Recovered from Unpreserved Water in Oil Emulsion at ‘0’
Hour —
Colony Forming Units per Gram (CFU/g)
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 1.8x10° 6.6x10°
K.pneumoniae+E. gergoviae 2.5x10° 1.2x10°
P. aeruginosa + B. cepacia 2.9x10° 1.8x10°
C. albicans 2.5x10° 3.2x10°
Mixed Mold 2.7x10" 9.0x10°
15
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WD 2011/ 022345PCT/ US2010/ 045679 [00054] (v) Water in G| Emulsion, pH NA
AR 12-068 (Data shown in Tables 15 through 17c) [00055] Al though S. aureus
and the KvOoppaumesisae/ E. gergovi ae i nocul a died off wtRCH/use@ome®sko i n t he
unpreserved sanple and the P. aeruginosa/B. cepacia was 5 reduced to < 10
cfu/g within two wee all_the ch organisns .in th eserved

sanpl es w{ﬂ”gsqledué@bk/f%e'&‘?ﬁ?n&@ﬁ%é’%ﬁﬂﬁgﬁléf"ﬁ% afa shagy) lé‘erf%iesllgocul um -
Col ony Fogyg M&Bts Added per Gram (CFU/ g) of Product Challen e #1
Challen e #2 Organism CFU g CFU/ q S. aureus 1.8x106 1.4x106 K

pneunoni a@dBs71ger fovélkat Rdustider2]1Thalde 2P orgersuyi avosmedtwBhinddgmoisa 1. 9x106

2.1x106 C. | bi 1.4x105 1. 105 | 1. J0O5 1.9x1 Tabhl 16.
Cnonlom Bl Peand Fund S it o gediel o MRy v ihode ks Aryotd, o,
Col onys FOR s UdtS dIREa3 e FERMhE) one VAR ih @i uprétén@iakingR, @cf2 O gani sm

CFU g CFU q : -
was some differentiation between preserved and unpreserved samples at 24 hours.

Table 18. Inoculum — Colony Forming Units Added per Gram (CFU/g) of Make-

10 up Remover, pH 8.1
Challenge #1 Challenge #2

Organism CFU/g CFU/g
S. aureus 2.4x10° 4.4x10°
K. pneumoniae+E. gergoviae 4.0x10° 4.0x10°
P. aeruginosa + B. cepacia 3.8x10° 5.1x10°
C. albicans 1.3x10° 4.2x10°
Mixed Mold 2.3x10° 4.3x10°

15

Table 19. Inoculum Recovered from Make-up Remover, pH 8.1 at ‘0’ Hour —

Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CFU/g CFU/q
S.aureus 7.3x10° 9.4x10°
K.pneumoniae+E. gergoviae 9.4x10° 8.8x10°
P. aeruginosa + B. cepacia 7.0x10° 6.2x10°
C. albicans 3.4x10" 2.2x10°
Mixed Mold 6.3x10" 1.3x10°
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[00058] Conclusions: The ECT preservative blends can effectively protect cosmetic
formulations against bacterial and fungal growth, at moderate use levels even in alkaline

pH.

EXAMPLE 3. MICROBIOLOGICAL EFFICACY - 0.6% Preservation Blends

[00059] To ascertain an effective use range, Example 2 was repeated with blend ECT 4
at 0.6% dose rate.

Summary of Test Results:

[00060] ECT 4 tested at 0.6%, was effective in 4 of the 5 personal care formulations
meeting CTFA recommendations for at least a 99.9% reduction of vegetative bacteria and
at least a 90% reduction of yeasts and molds within 7 days following each challenge with
no increase in count thereafter. It was not however, effective in the high pH Make-up

Remover formulation.

[00061] Hair Conditioner, pH 3.99, AR13-069 (same as AR5-024) (Data shown in
Tables 21 through 23b)

[00062] Excellent reduction of all challenge organisms occurred within 24 hours in the
preserved samples. All challenge organisms were reduced to <10 cfu/g within one week

following each challenge. Formulation met CTFA recommendations.

Table 21 Inoculum — Colony Forming Units Added per Gram (CFU/g) of Hair

2 Weeks W> W> W> W> W> Challer 1 Week W> W> W> W> W> 48

.S K

Conditioner
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 1.6x10° 1.1x10°
K. pneumoniae+E. gergoviae 1.6x10° 1.9x10°
P. aeruginosa + B. cepacia 3.4x10° 1.8x10°
C. albicans 1.5x10° 8.2x10*
Mixed Mold 7.2x10 5.7x10*
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ppi Al pax!'i Al WD 2011/ 022345PCT/ US2010/ 045679 [ 00056] (vi) Make-up Renover,
pH 8.1, KKL 14-45 (Data shown in Tables 18 through 20c) [00057] Excel | ent
reduct i orwof2oald223Ral | enge organi sms occurred w t hi n 24 PR®OIS2010/04567N t he
preserved sanples and all were reduced to 10 cfu/g within one week.

Al though 5 S. aureus and C. al bicans died off within one week in the
unpreserved sanple, there was sone differentiati on between preserved and
unpreserved sanples at 24 hours. Tabl e 18. I noculum - Col ony Form ng
Units Added per Gam (CFU g) of Make-10up Renover, pH 8.1 Challen.e #1
Chall en.e #2 Organism CFU/ g CFU/ g S. aureus 2.4x106 4.4x106 K

pneunoni ae+E. gergovi ae 4. 0x106 4.0x106 P. aerugi nosa + B. cepacia 3.8x106
5.1x106 C. al bicans 1.3x105 4.2x105 M xed Ml d 2.3x105 4. 3x105 Table 19.

| nocul um Recovered from Make-up Renover, pH 8.1 at '0'" Hour- Col ony Form ng
Units per Gam (CFU/ g) Challen.e #1 Challen.e #2 O ganism CFU g CFU g

S. aur eus
Table 22 Inoculum Recovered from Unpreserved Hair Conditioner at ‘0’ Hour —

Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CEU/g CFU/g
S.aureus 1.9x10° 4.0x10’
K.pneumoniae+E. gergoviae 1.2x10° 1.0x10°
P. aeruginosa + B. cepacia 2.2x10° 1.5x10°
C. albicans 2.4x10° 1.3x10°
Mixed Mold 1.0x10” 8.1x10*
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[00063] Make-up Remover, pH 5.15, AR12-067 (Ref # KKL9-181) , (Data shown in
Tables 24 through 26b)

[00064] Excellent reduction of all challenge organisms occurred within 24 hours with
0.6% ECT 4 blend. All challenge organisms were reduced to <10 cfu/g within one week

following each challenge. Formulation met CTFA recommendations.

Table 24 Inoculum — Colony Forming Units Added per Gram (CFU/g) of

Make-up Remover

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 1.6x10° 1.1x10°
K. pneumoniae+E. gergoviae 1.6x10° 1.9x10°
P. aeruginosa + B. cepacia 3.4x10° 1.8x10°
C. albicans 1.5x10° 8.2x10*
Mixed Mold 7.2x10° 5.7x10*

Table 25 Inoculum Recovered from Unpreserved Make-up Remover, pH 5.15 at 0’

Hour Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 3.7x10° 6.9x10°
K pneumoniae+E. gergoviae 5.5x10° 7.4x10°
P. aeruginosa + B. cepacia 9.0x10° 4.9x10°
C. albicans 2.0x10 1.1x10°
Mixed Mold 6.5x10" 9.7x10°
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C. albicans ppi Al pax!i Al WO 2011/ 022345PCT/ US2010/ 045679

[ 00058] Concl usi ons: The ECT preservative bl ends can effectively protect
cosnet i ¢ worzouleei4sons agai nst bacterial and fungal growprkhT/isRomndwrate use
| evel s even in al kaline pH EXAMPLE 3. M CROBI OLOG CAL EFFI CACY -0. 6%
Preservation Blends 5 [00059] To ascertain an effective use range, Exanple 2
was repeated with blend ECT 4 at 0.6% dose rate. Sunmary of Test Results:
10[ 0006Q)fgd) 4 ¢ i@fi‘o@é}f)? §%KM@%4E‘4@‘ §§5th§ﬁownﬂrﬁ;‘1estmh§m@ﬁQ@Qﬁal car e
fornul ations nee ng CIFA r'econmendat i on or at |east a 99.9% reduction of
veget at i[0@6bhct eFhisfamalaion veasbntamddied Edoetthosian bf theatsstengaand wasl ds WI t hin

7 days foll.owmn ch chal no i ncrease in hereafte

was ot TREVIBVLF o Fubsing more SR dbitR phRARB L g RO FoF AL Ron, | 1

[ 00061] Haitéd. Gondiléit@edictioR bF A1 Salle O6i9mé 8 %%%@Wo@&ﬁed(mlﬁza hOWﬂ in
Tabl es 21 through 23b) [00062] ExcelTent reduction of all challenge

or gani sri@urﬁccﬁﬂrcé@lllmg@ ﬁrgan@mshmrﬁ seduncd toe<10 cfu/gpyidye prewcdalgploasng Al |

chal | enge Qéﬁﬁ@hs an%edu %ﬁg¥ﬁ c&%nﬁ%,m wi t hin one week 20 foll ow ng
each cha enge %%rﬁﬁﬁ% on K reco 85t|0ns Tabl e 21 | nocul um -
Col ony Form ng Units Added per G am (CFU g) of Hair Conditioner Challenge
#1 Chal l enge #2 Organism CFU g CFU g S. aureus 1.6x106 1.1x106 K

pneunoni ae+E. gergoviae 1.6x106 1.9x106 P. aerugi nosa +B. cepacia 3.4x106
1.8x106 C. al bicans 1.5x105 8.2x104

Table 27. - Inoculum — Colony Forming Units Added per Gram (CFU/g) of

Product
Challenge #1 Challenge #2
Organism CFU/g CEU/g
S. aureus 1.5x10° 1.6x10°
K. pneumoniae+E. gergoviae 1.7x10° 1.6x10°
P. aeruginosa + B. cepacia 2.3x10° 2.6x10°
C. albicans 5.2x10* 7.1x10*
Mixed Mold 1.9x10* 3.9x10*

Table 28. - Inoculum Recovered from Unpreserved Lotion at ‘0° Hour —

Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus >3.0x10’ 1.5x10’
K.pneumoniae+E. gergoviae >3.0x10’ 2.1x10’
P. aeruginosa + B. cepacia 2.9x10’ 1.5x10’
C. albicans 1.0x10° (2.5x107%) 4.2x10° (5.8x10°%)
Mixed Mold 2.3x10% (>3.0x107%) 3.0x10" (6.3x10°%)

*bacterial contaminant
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1x104

G am (CFU g)

Chal | engew®loGhebisenge #2 Organi sm CFU g CFU/ g S. aur eus PETAN2@6/04560%x 107

Col ony Formng Units per
K. pneunoni ae+E. gergovi ae 1.2x106 1.0x108 P. aerugi nosa +B. cepacia

Hour

1 OI
al bi cans 2. 4x105 1.3x108 M xed Mol d 1.0x105 8.

at
C.

M xed Mol d 7.2x104 5.7x104 Table 22 I nocul um Recovered from Unpreserved
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Chal | enge #2 Organism CFU g CFU/ g S. aureus 1.6x106 1.1x106 K

pneunoni ae+E. gergoviae 1.6x106 1.9x106 P. aerugi nosa + B. cepacia 3.4x106
1. 8x106 Gvoabtimas 1.5x105 8.2x104 M xed Mol d 7.2x104 BCTABOEL0/ 0TI e 25

| nocul um Recovered from Unpreserved Make-up Renover, pH 5.15 at '0' Hour
Colony Form ng Units per G am (CFU g) Challenge #1 Chall enge #2 Organi sm
CFU g CFU/ g S. aureus 3. 7x105 6.9x105 K. pneunobni ae+E. gergovi ae 5. 5x105
7.4x105 P. aeruginosa + B. cepacia 9.0x105 4.9x106 C. al bi cans 2.0x105

[00067] (1) Water in Oil Emulsion, pH N/A, AR12-068 (Data shown in Tables 30
through 32b)
[00068] Although S. aureus, K. pneumoniae/E. gergoviae, and Ps. aeruginosa/B.
cepacia inocula died off within one week in the unpreserved sample following the first

5  challenge, all the challenge organisms in the preserved samples were reduced to <10 cfu/g

within 48 hours. Formulation met CTFA recommendations.

Table 30.-Inoculum — Colony Forming Units Added per Gram (CFU/g) of

Product
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 1.5x10° 1.6x10°
K. pneumoniae+E. gergoviae 1.7x10° 1.6x10°
P. aeruginosa + B. cepacia 2.3x10° 2.6x10°
C. albicans 5.2x10* 7.1x10*
Mixed Mold 1.9x10* 3.9x10*
10
15 Table 31.- Inoculum Recovered from Unpreserved Water in Oil Emulsion

(68A) at ‘0’ Hour — Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 4.2x10° 1.5x10°
K.pneumoniae+LE. gergoviae 5.5x10° 2.4x10°
P. aeruginosa + B. cepacia 1.2x10° 1.2x10°
C. albicans 4.0x10* 1.2x10*
Mixed Mold 1.7x10* 3.9x10*
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1.1x105 M xed Mol d 6.5x104 9. 7x104 WD 2011/ 022345PCT/ US2010/ 045679
1000651(i) Lotion, pH 7.85, KKL 14-46 (Data shown in Tables 27 through 29b)
[ 00066] Thwe 2bwared4at i on was cont am nat ed before the starCTafS2a10i0sserest i ng
and was previously noted as being nore susceptible to contam nation than
the other four products tested. Excellent reduction of all challenge

organi sms by O G¥%JEQT 4 Toccuried withim Z4hours.” AT thal | enge organi sns
were reduced t @ |cku/igaw EhEn one (weeH okl owengseach chal | enge.
Fornul ati on ne FA edommedddl i ons.| Tafjive 27 ¥ [wpcll um - Col ony Forning
Units Added pefr (Glam (CHU g) “of | Product| ¥IChal | enge|#] Chal | enge #2 Organi sm
CFU g CFU g S.| augeus 1.5x1()0t;)><.g> 6x106 K.»pneunopni ag+E. | gergovi ae 1. 7x106
1.6x106 P. aerjug) fieslast |BS ¢cepaci a 2.|341L)& |2=6%186 |€i<al bi cans 5. 2x104
7.1x104 M xed MolF] Y. 9x104 329%104 Tablx '28." 1 Vnpcul bm Recovered from
Unpreserved lEtijon at ' Q" Hour Colwny orlm ng Units per G am (CFU Q)
Chal | enge #1 Zhal #lerlge #2- |=|- = |2
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Organism CFU g CFU/ g S. aureus >3.0x107 1.5x107 K. pneunoni ae+E. gergovi ae
>3. 0x107 2.1x107 P. aerugi nosa +B. cepacia 2.9x107 1.5x107 C. al bicans

1. 0x106 (WO2MMm@223454. 2x105 (5.8x106*) M xed Ml d 2. 3x102CTAB2Q0DEO679
3.0x104 (6.3x106*) *bacterial contam nant WO

2011/ 022345PCT/ US2010/ 045679 [00067] (i) Water in G| Emulsion, pH NA
AR12- 068 (Data shown in Tables 30 through 32b) [00068] Al t hough S. aureus,
K. pneunoni ae/ E. gergovi ae, and Ps. aerugi nosal B. cepacia inocula died off
wi t hin Qﬂ(ﬁ)ﬁfek ('1)”Ma!1k6— "TRnsRet \fﬁ{iS 3aRRI €14 % |(9\Marbﬁo$vﬁ@n Thisd 3@&1?@J§henge
all the ch enge organi sns i n the preserved sanples were reduced to <10
cf u/g wiSh) n 48 hours. Fornul ation met CTFA recommendations. Table

SRR T 4 AR Ml e I e o R S
for a 90% decrease in fungi within 1 week. The unpreserved samples had very httle
5 survival of the Staph, Klebsiella, Pseudomonas and Enterobacter; but the Pseudomonas,
Burkholderia, yeast and fungi did survive. Formulation did not meet CTFA
recommendations, whereas a 1% dose gave good activity (see Table 20b). Testing was

discontinued before the second challenge was to be done due to failure of product.

10 Table 33.-Inoculum — Colony Forming Units Added per Gram (CFU/g) of
Make-up Remover, pH 8.1 (45A-C)
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S. aureus 1.5x10° -
K. pneumoniae+E. gergoviae 1.7x10°
P. aeruginosa + B. cepacia 2.3x10°
C. albicans 5.2x10"
Mixed Mold 1.9x10*
15 Table 34.- Inoculum Recovered from Make-up Remover, pH 8.1 (45A) at ‘0’

Hour — Colony Forming Units per Gram (CFU/g)

Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 6.1x10° -
K.pneumoniae+E. gergoviae 4.7x10°
P. aeruginosa + B. cepacia 5.2x10°
C. albicans 1.2x10*
Mixed Mold 6.5x10"
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WO 2011/ 022345PCT/ US2010/ 045679 [ 00069] (i) Make-up Renover, pH 8.1, KKL
14-45 (Data shown in Tables 33 through 35b) [00070] This formulation with
0. 6% ECT wodnd/mei4sneet the CTFA recomendati ons for a P0¥USec0ms®E9 i n
fungi within 1 week. The unpreserved sanples had very little 5survival of
the Staph, Klebsiella, Pseudononas and Enterobacter; but the Pseudononas,
Bur khol deri a, yeast and fungi did survive. Fornulation did not neet CTFA
reconme hpns, 9 : b Wi 20b) .

Tost g e B R e E S Lt PEREATER ome tte o
f ai | ur e attiribpteddolety. toXbTadivety 98 beraybelabhohthe IGgh pHym#erun regravar was Added per

G am ( CFU/ f . - enpver 8.1 (45A- Chal | enge #1 al.l enge #2
& gant srireRlieg ey T AEHENER b 85 Gt el e et EOGuguR B YA Ie106
- P aerE@f?Qsa + B. cepacia 2.3x106 - C. al bicans 5.2x104 - M xed Ml d
1.9x104 - 5Tabl e 34.- Inocul um Recovered from Make-up Renover, pH 8.1

(45A) at '0' Hour - Colony Formng Units per G am (CFU/ g) Challenge #1
Chal benge #2 SomgamiysdnR€RUfsg CFU/ g S. aur eus

[00072] The data shows that ECT4 is more effective than its benzyl alcohol alone,
Tables 39 and 40 show that benzyl alcohol alone was not sufficiently efficacious against
the mixed mold challenge. High pH Make-up Remover preserved only with benzyl
alcohol did not meet CTFA recommendations for a minimum of 90% mold reduction in 7
10 days; the sample with 1% ECT4 does meet this criterion. This is unexpected as the
organic acids in ECT4 would not be expected to have any activity at this high a pH.

Table 36.-Inoculum — Colony Forming Units Added per Gram (CFU/g) of

Product
Organism Challenge #1 Challenge #2
S. aureus 2.5x10° 2.0x10°
P. aeruginosa + B. cepacia 3.7x10° 3.0x10°
K. pneumoniae+E. gergoviae 1.8x10° 3.0x10°
C. albicans 1.3x10° 1.6x10°
Mixed Molds 1.1x10° 2.2x10*
15
Table 37.- Inoculum Recovered from unpreserved product at ‘0’ Hour —
Colony Forming Units per Gram (CFU/g)
Challenge #1 Challenge #2
Organism CFU/g CFU/g
S.aureus 5.5x10* NP
P. aeruginosa + B. cepacia 2.3x10° NP
K.pneumoniae+L. gergoviae 3.7x10° NP
C. albicans 7.4x10° NP
Mixed molds 9.0x10* NP
20 NP = Not Plated, contaminant overgrew challenge bacteria
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6. 1x103 K pneunoni ae+E. gergovi ae 4.7x105 - P. aeruginosa + B. cepacia
5.2x102 - C al bicans 1.2x104 - M xed Mol d 6.5x104 - WO

2011/ 0223%6RaTI/0282610/ 045679 [00071] To determ ne if thePumasp@oe®d7acti vity
of ECT 4 at high pH (8.1) can be attributed solely to the activity of
benzyl al cohol the high pH make-up renmover was preserved with 1% ECT4 and

w t h 0. 83%benzy—aleehgl{equi val ent arpupt—Feynd—+n 1% ECT4). 5Summary of
Resul ts: [POPZ %The datq ghows that ECT4| Es_pore efflegtiive than its benzyl
al cohol al Jnv, abl%ls 395akd 40 show t hatSpehzy¥| aldghal| al one was not
sufficient|y|&fjcacioud agai nst the n xgdl npl d |challl enge. Hi gh pH Make-up
Renmover presgrved onty witfir|benzyl al cphpt —drd not Teet |CTFA
recommendat i pak, for. [a rijnijpim of 90% npl gzfeduct|i on[ig)Sf 10 days; the
sanple with 18 ECT#|doeq a1&et this crifefTonl THi s ||F|dhexpected as the
organi ¢ ac| ds™ n| ECT4 wqul{d |not be expgect to have |any|activity at this
hi gh a pH. » Tabl e 36.[- Ilnocul um - Co y| Forim ng Unifts Added per G am
(CFU g) of | Py ct &' cgmilam Chal l en ' | e| BfioChat|l ers|'s|&|#2 S. aureus
2.5x106 2. 3&‘% P. “4er fgifMésa + B. cepafi 8| 7x1/06 ¥3."0€106 K. pneunoni ae+E.
gergovi ae [LEBX1106 3./0x106 [C| al bicans [BX105 1.|6x1Q5
% 2 éc; < < je) ) é
5§% Zl Z|Z|Z a&lv v| v|v|Z
= I B R - i B IRV =1
F V|-
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zONO.17 s-A-u(rtz W> W> W> W> XIITNO*6 SALU PT W> W> W> W> SW,,
W> W> W> W> Xlix1l7. 48 Hours O0-1> 0-1> 0-1> zO NO > 24 Hours dN dN
dN dN dN w6 2¢(1/0323450- 1> 0- 1> PCT/US2010/045679

[00073] While the invention has been described above with reference to specific

embodiments thereof, it is apparent that many changes, modifications, and variations can be

made without departing from the inventive concept disclosed herein. Accordingly, it is

intended to embrace all such changes, modifications and variations that fall within the spirit
5  and broad scope of the appended claims. All patent applications, patents and other

publications cited herein are incorporated by reference in their entirety.
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WHAT IS CLAIMED IS:

1. A composition having effective broad spectrum preservation activity comprising: (a)
benzyl alcohol, (b) salicylic acid, (c) sorbic acid and (d) a compound selected from the group
consisting of 1,3-propanediol, glycerin and a combination thereof, wherein component (a) is
present at a concentration of from about 70% to about 90% by weight, component (b) is
present at a concentration of from about 1% to 15% by weight, component (c) is present at a
concentration of from about 1% to 4% by weight, and component (d) is present at a
concentration of from about 1% to 15% by weight, provided that the total amount of

components (b) and (c¢) is no more than 15% by weight, all based on the total weight of the

composition.
2. The composition of claim 1 wherein the composition is substantially free of water.
3. The composition of claim 1 wherein the total weight percentage of component (a),

(b), (c) and (d) combined is 100%.

4. The composition of claim 1 wherein component (a) is present at a concentration of
from about 77% to 86% by weight, component (b) is present at a concentration of from about
3% to about 12% by weight, component (c) is present at a concentration of from about 2.5%
to 3.5% by weight, and component (d) is present at a concentration of from about 1% to 10%

by weight, based on the total weight of the composition.

5. The composition of claim 1 wherein component (d) is glycerin presented at a

concentration of from about 2% to about 5%.

6. The composition of claim 1 wherein component (d) is 1,3-propanediol presented at a

concentration of from about 2% to about 5%.

7. The composition of claim 1 additionally comprises dehydroacetic acid, wherein the
total amount of salicylic acid, sorbic acid, and dehydroacetic acid is no more than 15 wt% of

the composition.

8. The composition of claim 7 wherein dehydroacetic acid and component (d) are

present at a weight ratio range of from about 3:1 to 1:1.
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can made it hout departing. from.the inventive concept discl osed herein.
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1, 3-propanedi ol , glycerin and a combination thereof, wherein conponent (a)
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by wei df nid OWd EH%O %BV?“éS pre¥ USTICHn SUMY Y 'Y £ rom about 1%
to 15%&Mdl\fi@h@§temcﬂﬁéhts drfh dabiaf indd&diéms, dhoi LS, tRIck&RAD AMeRASs (flerand (C)
is no more than 15% by wei ght, al based on the total wei ght of the

10c onpdstitaxadants, pthempisserwpissi activningfedidnss, e grapprsraad mig vecsebergesi tion i s
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present at a concentration of from about 3%to about 12% by wei ght,

conponent (c) is present at a concentration of fromabout 2.5%to 3.5% by
wei ght ,12and Timrtppindrfbrn(ud)tticbrsoﬁmasehltwmrem wormposition af tlermm dfis present about 1%t o
10% by wei he co jtLon. . 5. The
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concentration of fromabout 2% to about 5% 6. The conposition of claiml
wher ei nl300mﬁ{éqalgwél%nﬁaa&oéomaﬁﬁmh%n%@&%ﬁﬁ%oﬂq f tHORGRISAldien of
from about 2% to about 5% . The conposition of ?al m 1 additionally
conpr i sesvaleteydioacet i ¢ aci d, V\/ner ein the total amount of salicylic acid,
sorbic acid, and dehydroacetic acid is no nore than 15 wt % of 25t he
corrp03| t| on. . 8. The. conposit of claim erei n dehy acetjc acid and
conponet  ( dbhedpricyfaeaiption Oflé? ]d)n‘f" fr‘ratmté \FM] tig 1§ g ﬁ?gﬁw Fagwateg-g 1. 1.
WO 201]15%12%1455’937 US2010/ 045679 9. The conposition of claim1 wherein
conponent (a) 1s present at a concentration of fromabout 77%to about 86%
conponent (b) is present at a concentration of from about 8% to 11%
conponent (c) is present at concentration of fromabout 2.5%to 3.5% and
conponent (d) is glycerin present at a concentration of from about 2% to
about 5% all based 5 on the weight of the conposition. 10. A topical
formul ati on conprising a conmposition of claiml1 and additives selected from
the group consisting of solvents, surfactants emulsifiers, consistency
factors, conditioners, enollients, skin caring ingredients, noisturizers,

t hi ckeners, lubricants, fillers, anti-oxidants, other preservatives, active
i ngredi ents, fragrances and m xtures thereof 1011. The topical fornmnulation
of claim 10 wherein conposition of claiml is present at a concentration of
from about 0.5%to about 1.5% based on the weight of the formulation. 12.
The topical formulation of claim11l wherein conposition of claiml is
present at a concentration of fromabout 0.6%to about 1% based on the

wei ght of the fornulation. 13. The topical fornulation of claim10 wherein
the formulation is in the formof an oil- 15in-water enulsion. 14. The
topical fornulation of claim 10 wherein the fornulation is in the formof a
wat erin-oi |l emul sion.
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