WD 2012/ 123313PCT/ EP2012/ 053950 STABI LI ZATI ON OF SURFACTANTS AGAI NST

OXI DATI VE ATTACK FI ELD OF THE | NVENTI ON The field of the invention rel ates
to stabi lweanizn3zB sol uti ons containing surfactants agaCmgiP2@zioszse ve
attack. In one aspect, it relates to peroxide cleaning solutions containing
a peroxide conponent, an organic surfactant and stabilizers and processes
for preparing stabilized cleaning formul ations. BACKGROUND OF THE | NVENTI ON
Stabilizers are normally added to hydrogen peroxi de solutions to conbat

deconposi ti e ArtzA THON GWA@%*A%%@;&INSW@XQDAW'AT?&CI@H' nly
di ssol ved netals. These conpounds are usually sequestering agents and can

take many forns. I\/any types of conpounds have been used to fill this

functi i nones, stannate salts, pyrophosphates, various
ar onat?QEc%rrpouli%s ancﬁamo car boxyl ic acids salts. However, nany of the

previ ously suggested conpounds have various issues and challenges
associated wth them such as toxicjty, envi nnental and poor

or for Hhdeld eflpeanig sl toraialaion  solRars Radteriebatadgest e f or
use i nagaIngt bRBatOattddkt aflonadabBet nh&ﬁfé%gt@rbd@@il@é'de%nﬁ@cmst' on include
sodi um phenol sul f at e; sodium stannate; N, N - lower alkyl aniline, sulfanic

aci d, santeyiage, pespideIcABPARENY amgaanlqzwrfeqambaf&stahwzermarr@b@raeesses
phosph%}loﬁ,e@? rgistgg zeg'ﬁfeanﬁ fBFrnLCJjI?%ﬁ( ic acid polyners; pol yphosphat es;

pol yam osphoni ¢ acl ds an ‘heir salts; and specific
conblnatlons (or blends) of such conpounds. However, in addition to

t oxi ci {0 i concerns, many of these suggested
conpou:ﬁvjoé&g&wﬂbsawm\ﬁgﬁ?@QMacks. For exanple, use of the specific
stabilizer(s) either require specific conditions to provide adequat e

hydr ogen peroxi de stabili qy such as specific pH | evels, g , acidic
condi t iSdakdlizesp arenafmlly addeg\io hydraggarPesexiasisa t'@@ﬁ&a@ﬁmaﬁﬁ MRSSItIRAY e

oor s c t her be
Poor SPLRlq hidfoB pERRERCS o ENERNRIDUEYED shabll RS ETTRERS Sl LIFD or
poor stcamploungs peg ﬂmaﬂarsequestesp@egénbs &naoirgaun take omenyt foerhs.c Mangitypast dfer
destabi lizing,c ents factants ddltlon drogen peroxi de
hes. bosanonfosaRs eah Bsnd i i Bhafed S 2n a8 chib Pl WeaheH ks
or gani @yrsprpepieates, vaiets aasmatigadmposndd asd antito carbexylid dtidd €81, ng
sol utions. Many such cIeanlnghsolutlons require a controlled pH and vari ous

ot her HRyYEr, dRBRY Omﬁd}ﬁeﬁ'aﬂ SY89estad SPRPPHNIS AgVerarUs ispas @ty dr ogen
per oxi deq)dRycRAUsBYatddFitd 8Rin & chl RaBkiesy ReHrBRMRA&E impact and poor

performance.

Examples of specific compounds that have been suggested for use in solutions to
protect against hydrogen peroxide decomposition include sodium phenolsulfate; sodium
stannate; N,N — lower alkyl aniline, sulfamic acid, sulfolane, and dinormal lower alkyl|
sulfones and sulfoxides; phosphonic acids and their salts; acrylic acid polymers;
polyphosphates; polyamino polyphosphonic acids and/or their salts; and specific
combinations (or blends) of such compounds. However, in addition to toxicity and
environmental impact concerns, many of these suggested compounds or blends have
other drawbacks. For example, use of the specific stabilizer(s) either require specific
conditions to provide adequate hydrogen peroxide stability, such as specific pH levels,
e.g., acidic conditions, or relatively low hydrogen peroxide concentrations, or have poor

stability performance. The poor stability performance can either be poor stability



Even with relatively good hydrogen peroxide stability as a result an
appropriate sequestering agent, e.g., phosphonic acid based sequestering
agents, twene12rsaBs a need to provi de peroxi de based s®CUtHEPRIIZ/06395¢ ai ni ng
or gani ¢ conponents whi ch have inproved stability. SUVWARY OF THE | NVENTI ON
It has been found that even with sequestering agents nmany oxidant (e.g.,
peroxi de) based cl eaning sol utions containing organic surfactants
experience a downward pH drift over tine and possibly an unacceptabl e short
shel T |oeHBrméancd éer#é?él'l;ﬁ&eﬁodr@ébiﬁt&'?)@r@rrﬁ’éhég inf dpelciiicGorm@itidnsCthat contain
destabilization Of the organic surfactant as a result of oxidative attack
by t he othardigstabilzing ermponants,.gelsdgetdntshat t he destabilization of the
organic surfactant results in a reduction in the cleaning performance
normal Iy provided by un-reacted surfactant. In one aspect, the present

i nvent ilwaddition hyetd@eh perosidief st Beensusedabidelyzedam ggredientdr ivadbuy e at t ack,
which are suitable for use with oxidants. In one err}bodi &ent, 'thcﬁqi nvention
is di réeﬁ@an%sogtagv%mqa%%wm%ﬁvcgmg?@'PéH, aclenls Fi% < anHhi bi t ed
agai nstsofibA&t MapyaucASeanf) BlLSdridredupd bfRptraiéd ?HWIQU@%&P

anphi philic antioxidant conponent. |In an enbodi nent of the invention, the

st abi | ingsadients; ahichneanchansos destehiliziegiefiectiar the Rydioger RATAXfSs &9 aehieve (or
formul aft i - i-nj ) i dant conponent, e.g., hydrogen peroxide
sol uti gﬁlé 85'%@%%%7@9%@%%2012/ 053950 I n anot her aspect, the invention

is directed to a stabilized oxidant conposition conprising an oxi dant and
an anphi phil.jc tioxi dant conponent. In ane enbodi yent, the. stabilized

oxi dant BRIt ED R e S e Duicel st S R R RSB U et

e. 0., ehhosehenbgeRCe . NARRBNESIE SRR Baddddscr@ieBleringhagehtL pdickRi a t he
oxidant is a peroxide, e.g., hydrogen peroxide. |In an enbodi nent of the

i nvent iN6ARJ t@ REOVidBeOXiglePaser $RNIoRs FRBIAINING AN IC ePPARRNtGMINTICTERaY & ast one
Sui tabli,ﬁp%B%@é@ﬂg and, optionally, other conmmon conponents (e.g., used in
cleaning fornulations) to nmake a cleaning solution with the surfactant
protected agai nst oxidative attack. In another aspect, the invention is

di rect j eani ng conposition, stabilized agai nst

oxi dat %@Aﬁﬁgﬁfhgqgwpﬁt cont ai ni ng a peroxi de conponent (e.g.,
hydr ogen peroxide), a surfactant and stabilizers. In one enbodi nent, the
per oxi de based cl eani ng conposition conprises: (1) an aqueous peroxide
conposilt1asrPearsiound Matieyes Wit seaussieso foeabnpane Rxidaphie. &, parcgidede

stabi li @) i el TN HQX )
et or : "B PR o AR B S B b G FRO0 A PR
based oveatihagndqossibiy &nnnacseptakie short shelhlifeadlishalieped that seclvambbsi ti on

t hat cqpopr.i se O0X,. t r.oxi.d ahilizer
compondhiL® A VB P P2 of B eelsin rabuche B el T ORI Rack ¢ o
conpr i $§3hé axidans UF firtedrainis Isslizneaemndt tae deétabiliaaticpithplvrgarsic sotfactghdant
component. I n one enbodi nment, _the%egTer oxi de con%onent_ i s hydrogen peroxi de.
In an ERBYGIHETEIUELRR IdPR LieaBingRATIAMABEE BEHPRINERPVIOdPYdBhiRaeIEhy agent
based qprpl@gaphonic acid, its salts or degradation products thereof.

In one aspect, the present invention is directed to surfactants stabilized against
oxidative attack, which are suitable for use with oxidants. In one embodiment, the
invention is directed to a stabilized surfactant composition, stabilized or inhibited against
oxidative attack, comprising a surfactant component and an amphiphilic antioxidant
component. In an embodiment of the invention, the stabilized surfactant composition is
included in a cleaning solution (or formulation) containing an oxidant component, e.g.,

hydrogen peroxide solution.



I n one enbodi nent, the peroxide conposition conprises: (a) hydrogen
peroxide in an anount from about 20 to about 70 w % based on the peroxide
conposi t iw0,20(bip3AB | east one di phosphoni c aci d conmpoun®CTiEP3012a53950 or
degradati on products thereof in an WO 2012/ 123313PCT/ EP2012/ 053950 anount
fromabout 10 to about 60 wt % based on the anbunt of hydrogen peroxide,
and (c) water. In one enbodi nent, the di phosphonic acid conpound is 1-

hydr oxyet hyl i di ne- 1, 1- di phosphonic acid (HEDP). In one enbodi nent, the

per oxi de conposition further conprises: (d) an anphiphilic antioxi dant
conmponent. I n enbodi nents of the invention, the surfactant conponent

conpr i srenpiber pepaat, tharnmrentioniis diregied e 8 stabilized eddant sampasitiant s. Non-i oni ¢
surfac -1 - r A ex. j d f

ot oy P an B EiSGHES AT AL iRy cOingSREER mbdiiort 40 tR ShedBE Rl

pr ef er dlip gtabidiapd ogidagt Esmpoditidrofuthenasinprises arsehlysteringagentestdoiliadrs

et hyl ene oxi de gnd/ or propyl.ene oxide per | acid, alcohol, am ne or

o e &9 of BPEBRYPTIG ecHERRb SPauRRP G Barrtadh ebasbadlinent i sBNEE 2 most

pr ef er platikidd, @y Inyd@roddn paFdIE. afndPembe8inént BPthd iADEMicHU iHeasthBilkSd can be

hi gh foam ng such as an et hoxyl ated al cohol containing 11 carbon atons and
8 et hyloxid@nbgemeasitien is eambineivil at (rast a5e guitable swfpretagbard, plipnaliyed

al cohol [ i t OX u -
aur f sl oo SaitpRERS e R e PG O A Taal S Kiohing,
der i vatsoludisn with theasugatiadt petected hgaimat dxddataret attascka narr ow range non-ionic
with either straight or branched hydrophobes. Non-limting exanples are
Berol e 260, Berole 266, Berole 505 and Berole 508 (all from AkzoNobel). In

an enbosliaABiher abhect atfpihadntibhGs anédted tslaPer&adepaSsY cleanpiceffpoaftioneast one
anphi phi lic antioxidant and at | east one anti oxi dant booster. In one

enbodi stafilizedragainst pxigative atiacngia puifagtantapentaiinghaPeraxign eBpene™ an
anmount 0 pc&étn ; el o ut 1 to about 15 w % about 1
to abo %blgqy\%t 0 déérg)lggg)[ 1. tcgé%é%gts’(%l%%&g based on the anount of
surfactant. In one enbodi nent, the at |east one anphiphilic antioxi dant

i ncl udes al pha-tocopherol . In another enbodi nent.. the anphiphilic

ot 1 ox i CEBinsReR: Heonerorie TAap 0 Rindii SomErinar AP At Gant .

wher ei @gab@uf@pémmfwnﬁboéit&amhat EorhprRges (@) ageroXiag ebimpphe AT Ppérokiele

antioxidant. WO 2012/ 123313PCT/ EP2012/ 053950 I n one enbodi nent of the

i nvent iStAYIlizeREOMPPAENY 3)iah Qfﬂp%iﬁ’ﬁ'ﬁp ﬁﬁt'@X'@a@rﬂoin&gr@élhtaﬂdddéﬁ‘ﬁi%k?%(ﬁ) a

boost e%uﬁécﬁhk&ﬁﬁﬁénéﬁtl- I n an enbodi nent, the anti oxi dant booster includes
ydr ophi

at | east one i ¢ conpound having antioxidant or radical scavenging
properties. In enbodinents, the ratio of anphiphilic antioxidant to

ant i oxi, dan oSt ig at |least 1.1: Q : : east 3:1, or
20 | eadd 880 RREENEEN e heroffBnabed ckania Brop6didn fofer¥s thator « he

nat er i alggeolperhid cormicsitin theecompesds @) a pdrexiaatbmpodent (hHappérekides
chosen froml i 80| c acid, caffeic acid cinnamc acid, nicotinic acid,

pi col i §FaPIIEEr goMpapant and ég)avaten @ng (Rt a stalilizegdeturipgiang eemprsitiea hatangd

conbi Ngbirises (B LArfadtantVdeh RIFRALLRE 8). arf ABpRPARE YntibRdBACInhPbriergci d. The
solution, 'e.g., cleaning solution, can also include other additives

selected fromthe group consisting of builders, fragrances, colorants and

oo ey | - | i | der. | ect ¢ h
ar oup. SbREF BriHEiERh, ripBR R TRAHARERL s ol PBiaRe i BE A Coa 10
EDTA, Géderoximz stabitirdraontmnepbdisypbospleaingsagemtl babed bin lpaosphonic acid, its

salts or degradation products thereof.

In one embodiment, the peroxide composition comprises: (a) hydrogen peroxide in an
amount from about 20 to about 70 wt%, based on the peroxide composition, (b) at least

one diphosphonic acid compound, its salts or degradation products thereof in an



I n enbodi nents of the invention, the pH of the peroxide containing solution
isin the range of at least 4 to about 11, nore preferably at least 4 to
about 10 woadores3ipr ef erably about 4 to about 9.5. |n emrbodiPa®ns39shydr ogen
peroxide is present in an anount fromabout 0.1 to about 20 wt% or about
0.3 to about 15 wt% or about 0.5 to about 8 wt% based on the entire
peroxi de solution. In enbodinents, the peroxide stabilizer is present in an
anount sufficient to provide the solution with a hydrogen peroxide

st abi | ighyouph frdin él@&ﬁﬁ 03B AUBouPEGa AP bEsY 8 B BMbuAL of W&g&b@%x@%% and
nost pref erabléﬂr L | east about 65% after 16 hours at "about I'n
f db

enbodi @Bdt toagtemogimest rine idrphaﬁpmgacldfqomﬁcm@usm 04 to about 10
W % ot r % d on the
e« oy gk . AP e I i S BBt s eghpe

ant i oxncdamosmorrw@rrueertcanqorrsees@)bnla’mpmpmn@anmﬁddrftmrrmmehb provi de the
peroxide solution with pH stability decrease (total WO

2012/ 123313PCT/ EP2012/ 053950 pH drop) of |less than about 2, or less than
about 1n BmbRLin&RS of itingddMtidn, the AlrfRtartcoifidrenttodpases fdionid) one

enbodi ment, the peroxi de based conposition conprises: (1) hydrogen peroxide
in an a@MRIeLerisE apionia ¢ GaIGNIC firfgctanty MNeHionie $L!féﬂoi(fiﬂtélar€t§rrﬁ¢‘>@f§$d AoG: (2)
HEDRP, bout 10
o mboll e e 0084 kR R a R Sl S BhaloP o RIRI el R L, 20y
i n an aomhots, afnnﬁ)eslortm@beupreﬂemb%cohw%gjﬁnommtot‘cﬁ alostprgiersblyifrom 4and (4)

Amount 1 BARS IR S SRt oy ok X G CE h e BN UT TATKE ant

and at Hremsdbl ﬂﬂa é(ﬂéll élé@tﬁtﬂ"& ahﬁ@éb@r'hpb@és fREHCT tdesl rﬁ@§t§jr@ﬂeram§ﬂﬁbﬁ1 otd he
nolar ratio o hilic antioxi dant nol ecule to anti oxi dant booster is

at | eadt! cargon @Tﬁ’”@ﬁw sefl s@nrienie surfaetaptsngarshbe high fPamMiNE$Lk$@N conposi ti on,
€9, %tﬁcﬁﬁfdt&d GlcB 8|eéon?éunﬁ\8qair&%oﬁhﬁﬁﬁ'§énd b%tﬁ)ﬂ@ﬁ{'@ﬁld@ b\ﬁ‘?&émlﬁghe
conposition 1s a c eansi n treatin osition for cl'eansing
t r eat i sgclaaplaamarray rangenethoxyéatgd alctodnol uereiammg:@ earnrjoms and@eihy@rm wound
on an ani mal uch human.. e the in tiaon I3 irected to
2" ot had oSy Fyti b gt FRlin D R dheondi Y Bler BhrocTuete
conpri Yesvathjespr epari ng a stabilized surfactant conposition by conbining a
surfactant conponent w th an anphi philic anti oxi dant conponent; 2)
combi ning the stabilized surfactant conposition with a peroxide

Reor

conposih bRB embodien@ il Sl aRarilik & !Hard@e2h é%oﬂ |on|€@Hﬁfélﬁ‘)errs9a

conbi nati on p;ﬁom step 2) In an anount to agj ust to a va{gue of
| east ®ranahedriydesivdieseNon-lintiEngexsmpas Iare:Baml®éb6iOdBﬁtol®c%@oBeml®cﬁﬂﬁpr| ses

at | east id ant nol ecul e and at | east one anti oxi dant
boost e ndﬁ:eép@rﬁ(% Eeﬂl f&%tﬁ%hh%%gantl oxi dant nol ecul e and anti oxi dant
booster are added separately to surfactant conmponent. In one enbodi ment,

t he anphi philic _antioxidant nol ecul e and anti oxi dant booster are first
conbi néraaﬁﬁnmoowae%m@mpelphw@ %P%'Qéﬁta%mlé%%ﬁ@mpm%abﬁé%‘?ﬂfom rrent

t he pe%%ﬁﬁ?nlﬁ@ﬁﬂ%ddn@ané%ma‘sﬁéﬁe QM%)@&&H HRRE R ﬂ?on@eﬁ%’éﬁﬁ@rﬁl‘
based sequestering agent, e.g., HEDP, and water. The anmounts of each of t he

di f f er égast Qommmh@amﬂcmdaa& I%}pf@@elﬂﬁ is@nremeunt fram eheuk®de Bbedt2dn. WO

2012 1 GR APl AP R 203980 R NS oBRPRF ooat HEabAlSTE I Abdd gt ed

to an ar conpri ses stra avi ng e Biposit Fons accor di ng
t o t he basgephitiosn asfetot beslrfattantor into the substrate In enbodi nents of the
invention, the article can be a sponge, a cleaning pad, a bandage, or a

fi brous woven or non-woven sheet (or other article).

In one embodiment, the at least one amphiphilic antioxidant includes alpha-tocopherol.
In another embodiment, the amphiphilic antioxidant component comprises at least two
amphiphilic antioxidants, wherein alpha-tocopherol is the primary (i.e., majority)

amphiphilic antioxidant.



Addi ti onal objects, advantages and novel features wll be apparent to those
skilled in the art upon exam nation of the description that foll ows. BREIF
DESCRI PTIvON 20R2/12B#E3DRAW NGS FIGURE 1 is a graph show ngPCh&EPeéiResiosof t he

i nvention on pHdrop. FIGURE 2 is a graph showi ng the effect of the

I nvention on peroxide stability. FIGURE 3a is a graph showi ng the effect of
the invention on turbidity of a cleaning solution. FIGJRE 3b is a graph
showi ng the effect of the invention on peroxide stability. FIGURE 4a is a
graph showing the effect of the invention on pH drop. FIGURE 4b is a graph
shomﬁng the effect of the invention on peroxide stability. FIGURE 5 is a

gr aph rmcme@glhq%n@mtf@dheawenh@nithemﬂlabrratlgr@fpmpdwnmltc artiogdapttca- ¢ ar e

Bnot O9LARNSSIBIL 05 RELEEY. 9h hEnd AR Hb ASIARRLBISEPIdides FI CLRE

is a gr ap show nven I'on_on cleani ng e clency.
at least one hydrophilic compound having antioxidant or radical scavenging properties.

In embodiments, the ratio of amphiphilic antioxidant to antioxidant booster is at least
1.1:1, or at least 2:1, or at least 3:1, or at least 5:1, based on the molecular weight (i.e.,
molar ratio) of the materials. In embodiments of the invention, the antioxidant booster is
chosen from lipoic acid, caffeic acid, cinnamic acid, nicotinic acid, picolinic acid, ferulic
acid, coumaric acid, derivatives thereof, and combinations thereof. In one embodiment,

the booster is picolinic acid.

The solution, e.g., cleaning solution, can also include other additives selected from the
group consisting of builders, fragrances, colorants and combinations thereof. In one
embodiment, the builders are selected from the group consisting of organic and
inorganic salts, such as but not limited to EDTA, GLDA, sodium chloride,

polyphosphates and the like.

In embodiments of the invention, the pH of the peroxide containing solution is in the
range of at least 4 to about 11, more preferably at least 4 to about 10 and most
preferably about 4 to about 9.5. In embodiments, hydrogen peroxide is present in an
amount from about 0.1 to about 20 wt%, or about 0.3 to about 15 wt%, or about 0.5 to
about 8 wt%, based on the entire peroxide solution. In embodiments, the peroxide
stabilizer is present in an amount sufficient to provide the solution with a hydrogen
peroxide stability of at least about 50%, more preferably at least about 60%, and most

preferably at least about 65%, after 16 hours at about 97°C.

In embodiments, surfactant is present in an amount from about 0.04 to about 10 wt%, or
about 0.1 to about 5 wt%, or about 0.5 to about 2 wt%, based on the entire peroxide
containing solution. In embodiments, the amphiphilic antioxidant component is present

in an amount sufficient to provide the peroxide solution with pH stability decrease (total



FIGURE 8 is a graph showing the effect of the invention on pHdrift. WO
2012/ 123313PCT/ EP2012/ 053950 FIGURE 9 is a graph show ng the effect of the
i nventi orwonropH2831B8ft. FI GURE 10 is a graph show ng t hePpefrfepea12of3osshe
invention on pH drift. DETAILED DESCRI PTI ON OF THE | NVENTI ON Wt hout bei ng
bound by any particular theory, it is believed that over tinme and at

anbi ent conditions of tenperature and hum dity that oxidative attack on the
surfactant conponent takes place in formulations containing both hydrogen
per oxi ge; @R@) sHIEd M ot of RS thANaBRIMEYor | 8sd IMaHGNout 9, Bf&eeed through
two or nore Steps culmnating 1n the formation of an organic acid species
whi ch hests ataliawt PAEC.drop of pH of the fornulation. The first step of this
process, however, is thought to start with oxidative attack on the
surfactant in the fornul ation. The by-products of this first reaction are

t houghtin bne prbaditrenth the' eerokidsttastd rcotipesitiertcosipeizes (1) hgdrogehipen®dde

oxi dation of organics that result in acid rmation... The fi i.ndi cation
of i & 3n nqn? 3P b i acbRut b S bagty B i e B meiian. @) HREPHaRGES | n i he
sur f actopiabgiRlatifh biddlctyMhefdbfiis af Eafunt ekl Sboita Ot tardbiodt 65 Wi bEsEdBAL S-
Sonme smal | "amount of surfactant may be oxidized and not result in a change

in cl athe gmaunt eidnidreggitperoxide; Gl sitactanidupn ampunt eh8dge abeut Bevttd, oud
oi nt f Ut i WelolR

Sur faceanpd pidts fudl oot ehde) & Gt SROMBHTD shlSkidl oot

per f or @ desdriveddegeiafizchn Emevanfromgaabioli 8. Sctiocalshiuh 26 svtta, tesédomting and

i nhibitin he drop i.n pH e desirable, in,order ,to, preservye the

bort or Attt BF sreall RS oElsfsf $36 Aol bROSEE (4 IR RN nvent i on i s
di rect QehelrGin e frﬁﬂéra’@tié of bﬁl@hldhﬂ%ﬁbrﬂi@bﬁid!éﬁt mXd cthifd ﬂovﬁt@kld@ﬁkbowéﬁib are
suitable for use in oxidant based solutions. In one enbodi nent, the

i nvent ileastils!. dinrene eabedmensttheicrmpegition s acleaninderpeesitien e 9.sadakng zed or
i nhi bi j i bve oSk t and
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t he st dleating edmpositiac fentlearsmumsi tréatimg & piant budeithal re.g., tdresei inglesmisingi on

(or formul ation) containing. an oxidant conponent, e.g., hydrogen peroxide
sol uti 8ﬁ.rea£}@9 E&Wﬂhi@ﬁ%ﬁ P%ffﬁ%%@@ "t n anot her aspect, the invention

is directed to a stabilized oxidant conposition conprising an oxi dant and

an anphi philic anti oxi dant conmponent. In one enbodinment, the stabilized

oxi dantn 86%@@?@"! e 'F‘_Yﬁ’it'r?@r's @Hﬁﬁtﬁp%@ @?@@GG@S@@P?H@Q agsé?ﬁ'“zﬁda(kﬁm%'%r ,

e.g., ed.. . : an
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sol ut i eddwigtdn &lkeli ageritaelgandaustio) eahe dompiridiioh fimm eilpl X)en ahtamedunt to
adjust the pH to a value of at least 6. In one embodiment, the amphiphilic antioxidant
component comprises at least one amphiphilic antioxidant molecule and at least one
antioxidant booster, wherein the amphiphilic antioxidant molecule and antioxidant
booster are added separately to surfactant component. In one embodiment, the
amphiphilic antioxidant molecule and antioxidant booster are first combined prior to
adding to the surfactant component. In one embodiment, the peroxide composition
comprises hydrogen peroxide, a phosphonic acid based sequestering agent, e.g.,
HEDP, and water. The amounts of each of the different components can be as

specified herein in the specification.



I n anot her aspect, the invention is directed to a peroxi de based cl eani ng
conposition, stabilized against oxidative attack of a surfactant,

cont ai ni yoaoperexdde conponent, a surfactant and st abi PCTEP3012/06396Me
enbodi ment, the peroxide is hydrogen peroxide. The hydrogen peroxi de used
to prepare the cleaning conposition can be in the formof a stabilized
hydr ogen peroxi de sol ution, which solution conprises a relatively high
concentration of hydrogen peroxide, e.g., at |east about 20 wt % hydrogen
per oxi ¢ anbRerdsutt the isletibhiig BfleddtOaRRriRGE Met @8mpRSES hYbsRAE
sequestering agent, e.g., a phosphonic acid based sequestering agent, such
as HEDPaving teg gamipesitibng ageerdingdodhe ynventien abserbed obia pziath thediubgtrate.

per oxi | Ut 1 i e . PR- o) - ne

enbodi (Frr’gﬁf”fbotﬂhﬁé)’ﬁ?é’m eu'@gﬁ%th";?‘ld?’g%grﬁ'gbﬁe‘%g‘xﬁg%éggéﬁ%‘%’i%ﬁggé%%#@i fed with an
anphi phiahdagea rdrisofibrdas ivovenpo nentwguenawheeb(dv@ithneg artiaid). ned with a
surfactant. In another enbodi ment, a surfactant is conbined with an

anphi philic antioxidant conponent prior to being conbined with the

st abi | ipzRitionudbeeR, BeVaagts SR HbV & featlifosQf bRMERAIER RS thdsReskRRUA tike
based cl eani ng conposition conpr!seszlél) an aqueous peroxide conposition
t hat c@hipiaoseexananatippeltbridgeciiRtigdnahiolloyvd) a peroxi de stabili zer
conponent, (c) an anphi philic antioxidant conmponent, and (d) water; and (2)
a surfactant conponent. WD 2012/123313PCT/EP2012/ 053950 I n one enbodi nent,
t he peBREIFDBESCRIPTION: QAMTGHEIMRAWINGS) conprises: (1) an aqueous peroxi de
conposition that conprises (a) a peroxide conponent, (b) a peroxide
stabilizer conponent, and (c) water; and (2) a stabilized surfactant
CONMPOSiFIGORE e a@%?f SIFRENng ®e affeatiof &fd iRRENEBPPRIdropnd (b) an

anphi philic antioxidant conponent. In one enbodi nent, the peroxide
stabilizer conponent conprises a phosphonic acid based stabilizer. By the
term™ i i Qﬂﬁﬁ el Y ihSa j ude conpounds
havi ng (11 Ejrgé%ggsc%ggé%}msp ﬂ%?@éag@%%%gEhoeullrr)ﬁ?ﬂﬁtﬁrf@gEtgrroz(émteluérlgﬂ,m”?hcI udi ng
compounds in their acid formor salts thereof, as well as deconposition

pr oduc ch cao unds.. The osphgoni.c acid based stapiljzer can

ol uaE TRORFAE s AR, dioving e BESBREE Brdien ortiERe™ Bhnssbhlg ¢ "aci o
group ispltibgi r structure. Non-limting exanpl es of such stabilizers include
1- hydroxy-1, 1- et hyl i dene di phosphonate commerci ally avail abl e as DEQUEST
2010, am no tri (nethyl ene-phosphoni c acid) avail able as DEQUEST 2000 and
DEQUES Vel i i i ym sal t

vl | abl e B B o B Y e
commerci ally avail abl e as DEQUEST 2010; 1-hydroxyethyl ene-1, 1, -di phosphonic

G am né GOREEEHR A AR fletbre MvaN e Ao R oest 2001, *

et hyl ene di am ne tetra(nethyl ene phosphonic acid) pentasodi um salt

avai | abl e as DEQUEST 2046; hexanet hyl enedi am ne tetra(nethyl ene phosphonic
aci d) 56598& HriSsa PtaphE1aWaRg EeRffesElInSTINYRRIPN o @%Wld@rﬁ%@ht&m ne

pent a( met hyl ene phosphoni ¢ aci d) avail abl e as DEQU EST 2060S;

di et hyl enetri am ne pent a( net hyl enephosphonic acid)trisodiumsalt avail abl e
as DEQUESUREDS 6 grapst $havénethe affecief feninsentirhgn pHegsiiiosphoni ¢

aci d) pent asodi um salt avail abl e as DEQUEST 2066; di et hyl enetri am ne

pent a( met hyl ene phosphoni ¢ aci d) pentasodi um salt conmercially avail abl e as
DEQU EFTGRE&EDBa-clars phetcgnaphsy sleaveng theasifest pé tHaiprentior emelehnisghabilitg. aci d)
chloride salt commercially avail abl e as DEQUEST 2090A; tetrasodium salt of
1- hydroxy ethyliden (1, 1-di phosphonic acid) comercially avail able as

DEQUESFISBREPP#8a gifph MowiRG Rel el Itk iReMicH Sp8RaRing efficiency.

FIGURE 8 is a graph showing the effect of the invention on pH drift.



wel |l as other materials sold under the DEQUEST tradenane, particularly
DEQUEST 2086, DEQUEST 3000S, as well as DEQUEST 6004. The peroxide

conposi t iwo 20e/psaBerabl y added to the solution that w PCTaPs@20683Y5@I N an
organic surfactant (e.g., a cleaning solution) in an anount to provide a
cl eaning solution having an initial hydrogen peroxi de concentration of from
about 0.1 to about 20 wt% nore preferably about 0.3 to about 15 wt% and
nost preferably about 0.5 to about 8 w% based on the entire cl eaning

sol ut | esURESY ¢ £ AP AHIsIRANiHG RNefrsct R HehabhiorPs@PATRE, by conbining the
hydr ogen peroxi de“solution Wth at |east one surfactant, water and an

al kali agent in an anobunt to bring the pH of the cleaning solution to at
peast &gl Fo GOOLABN Qidifind U ofdie I RGLAN, GRBLARAOT a type sel ected
romthe group” con I'ng nonioni c on| C, anio anphoteric,
zwitterionic, and conbi nations thereof. The surfact ant is suitably present

in an 0 % preferably about 0.3 to about
10 M%%L @F%F’}hﬁéﬁ@%ﬁ‘(ﬁ@ﬂ 8 M % based on the total weight
of the solution, the cleaning solution. In one enbodi nent, the
surfactant is pref erably of a type selected fromthe group consisting of
noni oniWithQtdbes kounddycambparieulahtheoReitds Peliexaskinat pyerdiye apaiabni c

surf acéa rﬁ‘i‘f’éo%lt%hs %?Yerﬁ’;ﬁerﬁﬁﬁg ah8 &%d@/‘%%%%ﬁﬁt.&é)gﬁé’cﬁé d;Bﬁ MRSsurfalcpft! cal Iy
any hy rop RObIC conpound Oor am no group
W th acbrrfpenlaytjhahgseplaﬂ:euraﬁdmrmlatunnshmntalmlng@eth cyEdTogen pemk&maw with an

al kyl ene .oxi d especi al |y, et hyl ene i de or th th ol dration product
Eher eofracagl THev BRI patpNay s BoHaRl boSted bidugT Bl SrORCFEoE 0" by
wat er %anlﬂhéﬁhg)rn tﬁ@ff@ffméiioﬁlitﬂ’rﬂ&bénla(yéld)ébéblésuﬁ/ﬁ@ﬁtrééﬁltsqﬁft‘l’ﬁ’@blmi) ofthH vRY of
non-limting exanple sui tabl e noni onic surfactants which é be used in
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conpou based on tho WD, .2012/123 PCT/ EP, 012/ 50 bl ock
Comp iR (BERER A BBt PHEDRSY ingRuBR bE s Atlad s st B Jeveidhs
sur f actagny @sunef méecrwfgfeamwsma@érﬁ Sd)ﬂﬂﬂrty t\mch lisaqi@mmas@ e tebiity 60,
Berol e 505, and Berole 508 (all from Akzo A surfactant can be

consi d@ﬂ%ﬁf%%f‘?'&tm £oMe gl %mawgbofowﬁ@ﬁt@ﬂhm&ﬁnwlﬂ@e@@nﬂmﬁ rQﬁU'tt"H@

nol ecul I I no charge
nl ass o pnge i Fafty & oot GABLARA Bl dBBs el i1R AR h ik 3L LTS Fhen
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catlonlc Sy ct term ille he art.
vay of asR prEerE ARG LidRisTE ARl bR Bt dobiest e olibnc: e
COWDOU@dﬁJdQ’(GSTsﬁde fgmitg beasihisney thengropan beinarekidisiraligdin opdurho pregepuyp and
at | east one positively charged nitrogen. In addition, suitable cationic
sur f actRmpert ﬂﬁnyarl?@rﬁfﬁ‘ﬁe g@% tipRnkages havi ng nore than one cati onic
nitrogen atom The cationic surfact ant can include a quaternary ammoni um
surfactant, such as biocidal quaternary amoni um conpounds, such as tallow
quat er happe aspecti (he rasenidnantionds diiected 4o sarfaciantsratakilizachagamsit e

quat er m u t . Sui for the

pr esen'?) %%9@?@%&@%@9 %@g@‘@ﬁg@% '8%@%4 grsa%lmet'o?g?»gri%%r om Akzo
Nobel ) en%cﬂndentothewmemtmmsainécteaittomtabmmd aurfaoiarst cmnﬂaashtm staniliegspl at ed.

Exanpl es ch bl nds ncl yde surfactants oId nder t t rade nanes
ar o) & OB B e A IS 2k, G Bl G BT SCtant CaoR o BHBad mant .t he
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material may be used in the inventive corrp05|t|ons ¥ g non-limting
exanpl éurfggtaﬂbmrépfaﬁtl@hmn@lude@m afteaningctalidion @r kamulahena cortginirg aanmoni um
salts o] I one or nore of the follow ng
conpoungmaﬂf?%@ %nr;(dégémgla@ %%Qbf@gﬁtgﬁmghl fates and sul fonates, al cohol
phosphat es and phosphonat es, alkyl sulfates, alkyl ether sulfates, sulfate
esters of an al kyl phenoxy polyoxyethylene ethanol, al kyl nDnoegceride

sul fates, al kyl sulfonates, olefin sulfonates, paraffin sulfonates,

bet a- al koxy al kane sul fonat es, al kyl am doet her sul fates, al kyl aryl

pol yet her sul fates, nonogl yceride sul f@ates, al kyl ether sul fonates,

et hoxyl ated al kyl sul fonates, al kylaryl sulfonates, al kyl benzene

sul fonat es, al kyl am de sul fonates, al kyl nonogl yceri de sul fonates, alkyl
car boxyl ates, al kyl sul foacetates, al kyl ether



car boxyl ates, al kyl al koxy carboxyl ates having 1 to 5 noles of ethyl ene
oxi de, al kyl sul fosucci nates, al kyl ether sul fosuccinates, al kylam de
sul f osuccwoanes23aBkyl sul f osucci namat es, octoxynol or ROMEPRNII053950
phosphat es, al kyl phosphates, al kyl ether phosphates, taurates, N acyl
taurates, fatty taurides, fatty acid am de pol yoxyet hyl ene sul f ates,

i set hi onates, acyl isethionates, and sarcosinates, acyl sarcosinates, or
m xtures thereof. CGenerally, the alkyl or acyl radical in these various
conpoungsnERBr besddedn HiBANs BiEEtEd $B st O c3fhpeatiBpn at ons.
Exanpl es of specific anionic surfactants suitable for the invention include
sodi umcyampélﬁ@gsan exaantansuart amphiphdic antiowdant egmpeipgithdnane enobedment
surfac o ULF
o RRROH PR AP RpERL S Bn bR AeaalRigo, U7
sul f onleOg sa vpho!sptnmc audhoaaed Retuestéving bgertnetidreas Hnﬁmfdl m:—mri emlbedmmnrmm c
surfac as, .an al k sul fﬁwate structHre such ron1A¥zoNo

In an BHB%HNFE% I9RpHOp Y ATRICHRETBXPGalt 2R & Eﬁ?nté?{ ¢ (nvestuan. Ieast
one anphd pabllizEd dRidaRKESIAPSsitidlY isoEPhbiREd With a@'ﬂéds@éhé%ﬂﬁablé stiFadtanfand,

surfactant |ike conpound/ nol ecul e having a hydrophilic head that has

ant i oxiogtemnallyy OV@@ﬁ@mm@b@m&ﬁ@%S(ﬁ @p@pmpégeawsgdhwle@pmm‘panu@tlons)l n an
enbodi t ﬁtrgw n an anount such
t hat |?§ Hsakgaéﬂlg WH H%g%@ésﬁteér\r@fﬂrgé'al ndt%ga‘r?ﬁsétgqﬁc}eé%e%ﬂ i!f(;lt | east one of

t he surfactants pr esent in a cleaning conposition. The anphiphilic

ant i oxi dant, conpoun F' ectﬁl e.stru vided that it. has

o | i RotnEP BsRM B RS Er e Eree 0 BeSe ket ho PRindsting a1 1y

subj eclstdumizabta@indt vxidagve st danss PEGFeMant BoritBmirkPa ?brd?(f‘dé Sorfpomati gon to
the surfactant contained in the cleani n?ésol ution. eneral structure of

t he amsHITBEENt @ndatabdixesarlh anerRiBReMED!. da peroxids 'ﬁthgEQ%DeQPr@éﬂ@w wher e
Rl is the hydrophilic head group and R2 is the hydrophobic tail. WO
2012/ 123313PCT/ EP2012/ 053950 R1 can be sel ected from any group of polar
head cdikihydreganoparoaidsaiskd\d pgapm@rthmclbaniegmdimitiommmdmeginrtge form of

capabi i tie e chosen from |et| that are hi

o hrop gtpidzedydBRer Befei RS Sl PR Eort dfthofdes SRR, Pecs
hydr Opfabhc@atramm\ufmdrdgbatper@xu@é Q¥ § d &8 |saBPAIOGUL 28 et % ﬁ?ﬁﬁb@bn%ﬁé@@@d@l ng
functionality {)r otect or inhibit attack of the surfactant t he

oxi dantasee Oér%%é abiized hyfArages RefQne |39Wt'°6x%nf’p? S8a¢esterRg age@t P@etdures for

RL are g8shiddiOusia bssed sequestering agent, such as HEDP. An example of a
commercially available stabilized hydrogen peroxide solution is Peroxy-Blend® PB-30
(from AkzoNobel). In one embodiment, the stabilized hydrogen peroxide solution is
combined with an amphiphilic antioxidant component prior to being combined with a
surfactant. In another embodiment, a surfactant is combined with an amphiphilic
antioxidant component prior to being combined with the stabilized hydrogen peroxide

solution.

In one embodiment, the peroxide based cleaning composition comprises: (1) an
aqueous peroxide composition that comprises (a) a peroxide component, (b) a peroxide
stabilizer component, (c) an amphiphilic antioxidant component, and (d) water; and (2) a

surfactant component.



X4 wherein X1 through X5 can be H, OH, CH3 or any conbination thereof. In
enbodi nents of the invention, O may be used to join a CH3 group to the
resonant wongi2msiaét ure. I n one enbodi nent, OH groups aPeTAP241bA5HE) X3,
and X5 positions. O: X4 WO 2012/ 123313PCT/ EP2012/ 053950 Wherein Rl can
al so have the configuration previously noted with an extension optionally
containing either a double bond between carbons 1 and 2 shown in
illustration, or a pendant oxygen attached to the carbon noted at position

3, or ¢oBRE BRI tROSEHoRRLIHREcHRIdAMh PESHESHIGh 8dmPrsesiifdH ough X5 can
be as descri bed above. 1n other enbodinents, Rl can i1nclude other polar

head geguUgoEDReTogidecINFESItONHNBG! eomprisesdias alpesexide sginpgnent, fnta paicdEiet
behavi %fab?l\i(ép c%’poRQﬁt, %awlv@ateﬁ r5‘?‘|df(95 5%Ygﬂ?lgzeﬁtsrdrl%tcfgn‘?ﬁbmposition that

comprises (a) a surfactant component and (b) an amphiphilic antioxidant component.

In one embodiment, the peroxide stabilizer component comprises a phosphonic acid
based stabilizer. By the term “phosphonic acid based stabilizer” is intended to include
compounds having at least one phosphonic acid group in its structure, including
compounds in their acid form or salts thereof, as well as decomposition products of

such compounds.

The phosphonic acid based stabilizer can include commercially available compounds
which include a phosphonic acid group in their structure. Non-limiting examples of such
stabilizers include 1-hydroxy-1,1-ethylidene diphosphonate commercially available as
DEQUEST 2010, amino triimethylene-phosphonic acid) available as DEQUEST 2000
and DEQUEST 2000LC; amino trilmethylene-phosphonic acid)pentasodium salt
available as DEQUEST 2006; 1-hydroxyethylene-1,1,-diphosphonic acid commercially
available as DEQUEST 2010; 1-hydroxyethylene-1,1,-diphosphonic acid tetrasodium
salt available as DEQUEST 2016 and DEQUEST 2016D; ethylene diamine
tetra(methylene phosphonic acid) available as DEQUEST 2041, ethylene diamine
tetra(methylene phosphonic acid) pentasodium salt available as DEQUEST 2046;
hexamethylenediamine tetra(methylene phosphonic acid) potassium salt available as
DEQUEST 2054, diethylenetriamine penta(methylene phosphonic acid) available as
DEQUEST 2060S; diethylenetriamine penta(methylenephosphonic acid)trisodium salt
available as DEQUEST 2066A, diethylenetriamine penta(methylenephosphonic
acid)pentasodium salt available as DEQUEST 2066; diethylenetriamine
penta(methylene phosphonic acid)pentasodium salt commercially available as
DEQUEST 2066C2; bis-hexamethylene triaminepenta(methylenephosphonic acid)
chloride salt commercially available as DEQUEST 2090A; tetrasodium salt of 1-hydroxy
ethyliden (1,1-diphosphonic acid) commercially available as DEQUEST SPE 9528, as

10



In yet other enbodi nents, other functional head groups w th radical
scavengi ng or anti oxi dant behavi or include hetero-cyclic grouping comon to
nat ural woanmrr3zach as Vitamn E, for exanpl e, havi ngPChEPR@biossasng
structure: WD 2012/ 123313PCT/ EP2012/ 053950 X1 X4 Werein X, X2, X3, and
X4 can be H, OH or CH3 or any conbination of those that serve to enable
the inhibitory performance of the nolecule. In enbodinents of the

i nvention, nore than 2 rings may be enpl oyed. In enbodi nents, at |east one

ring copiIbe @nbesardils %IH%HHFfﬁe hEQE/EIHirE8e amef atr{mérW/SEUUEST“ ngs

may be 6 nenber or 5 nenber rings, with conplete saturatlon or
un- sat @P86i BEQ&-#ESB%@%%@\W%?S[EI&QME§T(@O& benzene ring).

The peroxide composition is preferably added to the solution that will also contain an
organic surfactant (e.g., a cleaning solution) in an amount to provide a cleaning solution
having an initial hydrogen peroxide concentration of from about 0.1 to about 20 wt%,
more preferably about 0.3 to about 15 wt%, and most preferably about 0.5 to about 8

wt%, based on the entire cleaning solution.

The cleaning solution is preferably prepared by combining the hydrogen peroxide
solution with at least one surfactant, water and an alkali agent in an amount to bring the

pH of the cleaning solution to at least 6.

It is contemplated that the surfactant can be of a type selected from the group
consisting nonionic, cationic, anionic, amphoteric, zwitterionic, and combinations
thereof. The surfactant is suitably present in an amount for about 0.1 to about 15 wt%,
preferably about 0.3 to about 10 wt%, more preferably about 0.5 to about 8 wt%, based

on the total weight of the solution, e.g., the cleaning solution.

In one embodiment, the surfactant is preferably of a type selected from the group
consisting of nonionic, cationic and combinations thereof. Generally any nonionic
surfactant material may be used in the inventive compositions. Practically any
hydrophobic compound having a carboxy, hydroxy, amido, or amino group with a free
hydrogen attached to the nitrogen can be condensed with an alkylene oxide, especially
ethylene oxide or with the polyhydration product thereof, a polyalkylene glycol,
especially polyethylene glycol, to form a water soluble or water dispersible nonionic
surfactant compound. By way of non-limiting examples, suitable nonionic surfactants
which may be used in the present invention include polyalkylene oxide condensates of
alkyl phenols; the condensation products of aliphatic alcohols with an alkylene oxide,
e.g., an ethylene oxide; primary and secondary linear and branched alcohol ethoxylates;

and alkoxy block copolymers, and in particular, compounds based on ethoxy/propoxy
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I n other enbodi nents, Rl can have a structure of the active end of Vitamn
KI, for exanple, the follow ng structure: Werein Xl, X2, X3, X4 and X5
can be HWO0,200H23316r any conbi nati on thereof. In yet otrer/EPadtiQasIvent s, R1
can have a polar structure found in Lipoic acid, for exanple, the follow ng
structure: 0 O Rl can have a structure found in Ascorbic acid, or Vitamn
C, for exanple, the following structure: OH

block copolymers. Examples of suitable commercially available nonionic surfactants

include surfactants sold under the trade names Berol® 260, Berol® 505, and Berol®

508 (all from Akzo Nobel).

A surfactant can be considered cationic if the charge on the hydrophilic portion of the
molecule is positive. Surfactants in which the hydrophile carries no charge unless the
pH is lowered close to neutrality or lower, but which are then cationic (e.g. alkyl
amines), are also included in this group. Suitable cationic surfactants can be easily
determined by one skilled in the art. By way of non-limiting examples, suitable cationic
surfactants can include compounds containing at least one long carbon chain
hydrophobic group and at least one positively charged nitrogen. In addition, suitable
cationic surfactants may contain complex linkages having more than one cationic
nitrogen atom. The cationic surfactant can include a quaternary ammonium surfactant,
such as biocidal quaternary ammonium compounds, such as tallow quaternary
ammonium surfactant, such as a tallow amine ethoxylate quaternary ammonium
compound. One cationic surfactant suitable for the present invention is sold under the
trade name Berol® 563SA (from Akzo Nobel). Blends of nonionic and cationic
surfactants are also contemplated. Examples of such blends include surfactants sold
under the trade names Berol® 226SA and Berol® EZ-1 (from Akzo Nobel).

In another embodiment, the surfactant is an anionic surfactant. Generally any anionic
surfactant material may be used in the inventive compositions. By way of non-limiting
example, suitable anionic surfactants include: alkali metal salts, ammonium salts, amine
salts, or aminoalcohol salts of one or more of the following compounds (linear and
secondary): alcohol sulfates and sulfonates, alcohol phosphates and phosphonates,
alkyl sulfates, alkyl ether sulfates, sulfate esters of an alkylphenoxy polyoxyethylene
ethanol, alkyl monoglyceride sulfates, alkyl sulfonates, olefin sulfonates, paraffin
sulfonates, beta-alkoxy alkane sulfonates, alkylamidoether sulfates, alkylaryl polyether
sulfates, monoglyceride sulfates, alkyl ether sulfonates, ethoxylated alkyl sulfonates,
alkylaryl sulfonates, alkyl benzene sulfonates, alkylamide sulfonates, alkyl

monoglyceride sulfonates, alkyl carboxylates, alkyl sulfoacetates, alkyl ether

12



HOOH I n enbodi nents of the invention, the gallate noeity is another exanple
of a functional group that can act as both hydrophilic head group and

ant i oxi dawo 28tvuasiiare, for exanple, the foll ow ng strucParf&P2HD05395@ t he
followi ng structure: WD 2012/123313PCT/ EP2012/ 053950 X2

carboxylates, alkyl alkoxy carboxylates having 1 to 5 moles of ethylene oxide, alkyl
sulfosuccinates, alkyl ether sulfosuccinates, alkylamide sulfosuccinates, alkyl
sulfosuccinamates, octoxynol or nonoxynol phosphates, alkyl phosphates, alkyl ether
phosphates, taurates, N-acyl taurates, fatty taurides, fatty acid amide polyoxyethylene
sulfates, isethionates, acyl isethionates, and sarcosinates, acyl sarcosinates, or
mixtures thereof. Generally, the alkyl or acyl radical in these various compounds can
include a carbon chain containing 12 to 20 carbon atoms. Examples of specific anionic
surfactants suitable for the invention include sodium xylene sulfonate surfactants, as
well as naphthalene sulfonate surfactants sold under the trade names Petro BA, Petro
AA and Petro ULF (from AkzoNobel). In one embodiment, the anionic surfactant has a
phenyl sulfonic structure, such as Petro AA. In another embodiment the anionic

surfactant has an alkyl sulfonate structure such as NAS-8 (from AkzoNobel).

In an embodiment, the amphiphilic antioxidant component comprises at least one
amphiphilic antioxidant. By amphiphilic antioxidant is meant a surfactant like
compound/molecule having a hydrophilic head that has antioxidant or radical
scavenging properties and a hydrophobic tail. In an embodiment, the amphiphilic
antioxidant is of a type and in an amount such that it is capable of self assembling into
micelles with at least one of the surfactants present in a cleaning composition.

The amphiphilic antioxidant compound/molecule structure can vary provided that it has
antioxidant or radical scavenging properties that make it preferentially subject to attack
by the oxidant present in the solution in comparison to the surfactant contained in the

cleaning solution.

The general structure of the amphiphilic antioxidant compound/molecule is illustrated

below, where R1 is the hydrophilic head group and R2 is the hydrophobic tail.
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X5 Wherein X1, X2, X3, X4 and X5 can be H, 0, CH3 or any conbi nation
thereof. The previous description and listing of types of functional groups
t hat can wol20i¥12331Be requi renent of the invention for tRreTHpdrepkiogse c head
group with antioxidant properties Rl is nmerely exenplary and not intended
tolimt the scope of the invention. It will be appreciated by one skilled

inthe art that other structures than those listed can fill the intended
rol e described for the head group of the invention. In enbodi nents of the
i nvention, the R2 group or hydrophobic tail, can include a variety of

configurations froma sinple straight aliphatic chain to a conpl ex branched
configuration with an occasi onal doubl e bond, which does not significantly

decr ease Lo OXEIcRld: 5y ol B SHBPRLSH by PoBRROALTERY R0 BhoRfiare

I nventi on ure aVI ng a nu

range @édutalcmfe()éngmg @aﬁabumreso4?1 ca bé,chose frotromaikdies Sﬁnmar@(m'rng | polar 0g

exanples for R2 include th | | owi n WO 2012/ 123313PCT/ EP2012/ 053950
P %ydrophlllc as well as mme?es ﬁwat conta% alkyl cha?ns andzarej]ess hy rophl?”

provided that it provides appropriate radical scavenging functionality to protect or inhibit

attack of the surfactant by the oxidant.

In embodiments of the invention, examples of useful structures for R1 are as follows:

X1
X2 R2

X3 X5
X4

wherein X1 through X5 can be H, OH, CH3 or any combination thereof. In embodiments
of the invention, O may be used to join a CH3 group to the resonant ring structure. In
one embodiment, OH groups are at the X1, X3, and X5 positions.

Or:
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Rlor, It will be appreciated by one skilled in the art that there are

ot her structures or configurations that can be used for the R2 hydrophobic
tail. I nwoeoenhsddnment, the anphiphilic (or surfactant PCTRPpomwb®sul e(s)
can be selected fromnaturally occurring conpounds such as those found in
pl ants and ani mal tissues. Exanples of such conmpounds can include
conpounds, fam lies of conpounds and cl asses of conpounds that include
catechol s, catachins, flavanoids, flavanols, or tannins. Additional

exanpl es i ncl ude ubi qui nol, co-enzyne Q 12 and Q 10, uric acid, nethionine,
gl ut at hi one, thynol, carvacrol, eugenol, plus water soluble and fat sol uble
vi t am N¥herein Bhgeas@rsdnanenthe conéigunapan previoushanetedxvithaan ektension

al pha r St i t.he anmphiphilic
anti o CALARAIT B dhin'Boes dbble e dyBRR sBork A ZSRbwnid, SORT!

wher ei iifllustratien, tav@omdrelant okygerhatguhiedds Yhe carbon notgdat gositican®arphi | ¢

antioxidant. In o e iRhilic t 1 oxi dant can be
hosen CPRBIa5E0s o BN BARAO e STUELEREF BT % HoroudTth 80 Peder | vat | ves,
and cofekpdPasoveher eof, or in conbination with al pha-tocopherol or its
derivatives. WD 2012/ 123313PCT/ EP2012/ 053950 I n one embodi ment of the

i nvention, the anphiphilic antioxidant conponent conprises at |east one
anphi P t t he
PP Il bor BRI 3 B P BB AL AR LERRBis SBRAFHY L1
1:1. Imacaoalesmhmeingmgmranmldantlbehadlansud:toastferrexmnpladtbm faljovlnegst one

hydr ophi |l ic conpound havi ng anti oxi dant or radical scavenging properties.
In enb&hf‘ﬁié‘ﬁ?ss the ratio of anphiphilic antioxidant to anti oxi dant booster
is at least 2:1, or at least 3:1, or at least 5:1, based on the weight of
the materials. In enbodinents of the inventi on, the antioxidant booster

i ncludes a hydropty |ic organi c conmpound_having a structure asdl | ustrated
below R3 - R4 o

In yet other embodiments, other functional head groups with radical scavenging or
antioxidant behavior include hetero-cyclic grouping common to natural vitamins such as
Vitamin E, for example, having the following structure:
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wherein R3is a 5 or 6 nenber ring; wherein the nenbers of the 6 nmenber
ring are all C or optionally where one ring nenber is N, and wherein one C
has - R4 awoza0sul23iidt uent and the other carbon ring nenb@cs/EPacn2/oa3980 a
substituent group selected from-H, -OH -OCH3; and wherein the nenbers of
the 5 nenber ring are all C or optionally where up to 2 ring nenbers are S,
and wherein one C has -R4 as a substituent and the other ring nenbers only
have -H as a substituent; and wherein R4 is a carbon chain having a | ength
fromd to 05 and at | east one carboxylic acid functional group. In one
enbodi nent, R4 has 0561carboxylic acid functional group that is a term nal
group on the chain. In one enbodi nent, the antioxidant booster having the
formul a above has a cgrbon chain tail having a I ength of Cl1-05, contains a
total of 6-10 car tal of 2-6 oxygen atons, and has a

nmol ecul ar Meght 120-225 g/ mol. I n one enbodi nent, the
anti oxi dant boo hi poic acid, caffeic acid, cinnamc
acid, nicotinic acifd ? ], ferulic acid, coumaric acid,
derivatives ther v nbi nati orjs thereof. In addition, conbinations of

t he above nenti gpeg urfactant |ike) nolecules can be
i ncl uded bg ! onent. In one WO
2012/ 1233% 3 anphi philic anti oxi dant

conponent conprises aljpha-tocophol (as anphiphilic antioxidant) and
picolinic acid (as antli oxi dant booster). In one enbodi nent, the

al pha-tocopherol is Sgggent in an anount from about 0.5 to about 20 wt %
based on the anobunt df*Surfactant, and picolinic acid is present in an
amount from about 0.5 to about 20 wt% based on the anount of

al pha- ey ol | i tt I - - i nt in an
amount PRERIEKB 2.0 G STRAT DAY u, S B3 BREBRREN ot BREII e an
and t heehieptoienabis ttheiishipitery gretrformaace afbenholecoim about 1.0 to about 10 wt %
based on the anount of al pha-tocopherol. In an enbodi nent, the

al phat ocopherol is present in an anount fromabout 1.5 to about 6 w % based
on t he |RBERIBBHINNENtS W frRChASktiorA Atbre MearPD ¢S M4y BE bfhpldyell 88 @Rfbddimamtsamunt
fromabout 1.5 to 6 wt% based on the anmount of al pha-tocopherol. Certain
opt i on&lt legshene fing $es bera tasopant Feughures énemhediments f &g inyention, rings

conposi.f 1 f i ' ' : : ff . Such
pH buf eér)}s)giéﬁcrﬁ% eérangﬂn@%n?%eﬁirﬁag, %F?h@%&%ﬁ%ﬁ“ﬂ%%sﬂﬂ{%ﬁﬁmﬁ ch are
conventéesomank gtrustacks (e.habehzeanefrange cl eani ng and/ or hard surface

di sinfecting conpositions. By way of non-limting exanple pH adjusting
agents include phosphorus contai ni ng conpounds, nonoval ent and pol yval ent
sal ts smetherenModihehteaRe cantive NGt RureasTthd aERlcesnd 6EVitahin I_Eifgs and
bases, tartrates and certain acetates. Further exenplary pH adjusting

agent s S¥XARPIRI dherfalewi)g SHEYGde: basi ¢ conposi tions, and organi c acids, which
are typically required in only mnor anounts. By way of further
non-limting exanple pH buffering conpositions include the al kali netal
phosphat es, pol yphosphates, pyrophosphates, triphosphates, tetraphosphates,
silicates, netasilicates, polysilicates, carbonates, hydroxides, and

m xtures of the sane. Certain salts, such as the al kaline earth phosphates,
car bonat es, hydroxi des, can also function as buffers. It may al so be
suitable to use as buffers such materials as alum nosilicates (zeolites),
borates, alum nates and certain organic materials such as gl uconates,

succi nates, naleates, and their alkali netal salts. \Wen present, the pH
adj usting agent, and/or pH buffers are present in an anount effective in
order to maintain the pH of the inventive conposition within a target pH
range. WD 2012/ 123313PCT/ EP2012/ 053950
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Exanpl es of suitable builders include sodiumchloride, EDTA, G.DA and

vari ous bi odegradabl e chel ati ng agents. In one enbodi nent, the builders are
sel ect ed woam2831gr oup consi sti ng of organi c and i nor gONEP@ER0S3950 n
enbodi nents, builders can include sodiumchloride and a bi odegradabl e

chel ate, such as G.-38S (from AkzoNobel ). In enbodi nents of the invention
the solution (or conposition) containing the anphiphilic antioxi dant
conponent in accordance with the invention contains |less than 0.05 w% or

| ess than 0.025 wt % ﬁr is free froman organic acid peroxi de precursor.
The exanpl es set fo bel ow @e for the purpose of illustration and to
descri be enbodi nentsjof the bd

¢kt node of the invention at the present tine.
The scope of the invention is|

ot in any way limted by the exanples set
med have been carried out to

: p ( Q) e i nvention. These exanpl es incl ude
the preparation}® " ij¢ns and stability tests conducted on the
test sol utions.| at i ave been nmade with deionized water at
room tenperat urg I i xer and stir bars. The "% stability" is
defined as the A% o4, of hydroafn per oxi de remai ning after the
describ T ¢ ’ L ) al, 96C and 24 hours at 94C sinmul ate
the behé&or that c; {ed of theskdformul ations after one year at
roomtenperature. Th iifi zing 7 days at 94C is particularly harsh
and indicative of the robustnd$§s of the invention. WO
2012/ 123313PCT/ EP20%2{ 053950 @nparative Exanple 1: A cleaning fornul ation
was prepared as follows: A 250 ml beaker was charged with 84 grans of
dei oni zed water and 5 grans of a nonionic/cationic surfactant blend (Berole
226SA) \WRS: r n ed 10 gramns
of a stabil ﬁggg%% oxe‘fmgr@(%%}a&%ex'é't %b?ﬁz‘téaé”;& @{%'Héﬁ i\%%(g%gge stabilizer
(Peroxy-Bl ende PB33), al so under constant m xing. Caustlc was added to

bring he m xture tq a pH 7. A small anou f dei nlzed er was added
2t e R Na Gt mRgdt. ot hpat 58 Bgtar L cie Twrlindined a6l of eani ng
for nul akbepic o flIBRfhPpSRAure: Wt % sur factant bl end, about 3.3 wt % hydrogen

per oxi de and about 0.05%to about 1% phosphonate stabil i zer. Conparative
Exanpl e 2:

O

Or R1 can have a structure found in Ascorbic acid, or Vitamin C, for example, the
following structure:
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A second cleaning fornulation was prepared in a simlar manner to
conparative exanple 1, except technical grade hydrogen peroxide (35 w%
was used o 20te#123318r ce of t he hydrogen peroxi de. The re®dalrtEPag2A63980US

cl eaning formul ati on contai ned about 5 wt % surfactant bl end and about 3.5
wt % hydr ogen peroxide. Exanple 1: A cleaning formnulation was prepared in a
simlar manner to conparative exanple 1, except an anphiphilic anti oxi dant
and anti oxi dant booster blend, consisting of al pha tocopherol/Ilipoic acid
inaratio 1909:91 é based on the total cleaning fornulation, was added
prior to adjusting t pH of 7 (wth caustic). Exanple 2: A cleaning
formul ation was prepaffed in a simlar manner to conparative exanple 2,
except ﬁgmhl phi | ‘w;f antioxi dant and anti oxi dant booster blend, consisting
of al ph B @'n a ratgo 1909: 91 ppm based on the total
cl eaning for

" > b adjusting to a pHof 7 (wth
caustic). WO 2012/ 12; LY

Y j|53950 Exanpl e 3: The cl eani ng
formul ati ons accordllao gonpar atife exanples 1 and 2, and exanples 1 and
2, were each subjectdd

Yo eyexat=nftenperature aging for 24 hours at 94C
and then neasured for change in pHX\The results are shown below in Table 1
and Figure 1. O eaning H®nul ati on gBiHChange from 7

In embodiments of the invention, the gallate moeity is another example of a functional
group that can act as both hydrophilic head group and antioxidant structure, for
example, the following structure:

HO

Or the following structure:
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Conp. Ex. 2 -4.3 Ex. 2 -3.5 Conp. Ex. 1 -3.0 Ex. 1 -0.93 Table 1: El evated
tenperature aging. Areviewof table 1 and figure 1 reveals that adding the
anphi phi IwWo 2ari2eBdant and anti oxi dant booster bl end redu®EPsomios3sdpi dr op.
The presence of the phosphonate stabilizer also contributed to reducing the
pH drop. The best result is seen fromthe synergistic conbination of both
t he anphi phili ¢ antoxi dant/booster package and t he phosphonate stabilizer.

X2

X5

Wherein X1, X2, X3, X4 and X5 can be H, O, CH3 or any combination thereof.

The previous description and listing of types of functional groups that can fulfill the
requirement of the invention for the hydrophilic head group with antioxidant properties
R1 is merely exemplary and not intended to limit the scope of the invention. It will be
appreciated by one skilled in the art that other structures than those listed can fill the

intended role described for the head group of the invention.

In embodiments of the invention, the R2 group or hydrophobic tail, can include a variety
of configurations from a simple straight aliphatic chain to a complex branched
configuration with an occasional double bond, which does not significantly decrease the

overall level of hydrophobicity.

In embodiments of the invention, R2 can be a structure having a number of carbon
atoms in the range of from C4 to C20, or C4 to C16, or C6 to C14.

Some non-limiting examples for R2 include the following:
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Conparative Exanple 3: A cleaning formul ati on was prepared as follows: A
250 m beaker was charged with 30 grans of deionized water and 55 grans of
a st abi |l iweadotyidszngen peroxi de, stabilized with a phospronatreoi2iosdyse i zer
(Peroxy-Bl ende PB31), was added under constant m xing. To this mxture was
added 7 granms of a nonionic surfactant (Berole 508) al so under constant

m xi ng. Caustic was added to bring the mxture to a pH of 4. A small anount
of deioni zed water was added at the end to bring the total to 100 grans.
This solution was then diluted 1:7 with deionized water and then caustic
was add ‘ \ us cleanigpg formulation
cont ai ned abdlt 1 ’ . ydr ogen peroxi de and
about 0.05%to about 1% phosphonate stabilizer. WO

2012/123313PCT[;P2012 05395Q Conparative Exanple 4: A clear{ng fernulation
was prepaggdetn aspfm [~ mnner to conparative exanple 3, e'--pt t hat 400
ppm of BHT (Butyl a}J ed Fwdroxytoluene)gmas addgg based on the 1 in 7 diluted
formul ation prior % 48{ing to a pH of 7 A 2

added based on the 1 in 7 diluted formulation prior to adjusthg to a pH of
7. Conpapative exanpl e 5 uJul at.on was preparedia

A 250 nml beaker was @arged Wiyt ‘ ) ‘ j
of a stabilized hydrogen peroXi de,

stabilized with a phosphonate stabilizer
(Peroxy-Bl ende PB31), was add onstant mxing. To this mxture was
added 7 grans of a nonionic surfactant (Berole 508) and 3 grans of an

ani oni ¢ surfactant (NAS-8), also under constant m xing. Caustic was added
to bring the mxture to a pH of 4. A small anpunt of deionized water was
added at the end to bring the total to 100 grans. This solution was then

di | ut edt Wil pevapnieciaied iyt felias indhel artibat tbass aiecotiarsstadtie@stod bring t he pH

to 7. [Bf Lﬁ?h‘éﬁg At égaﬁgggtﬂgsgi%ﬂb@@ﬁ Crg@l&(?éa | contained about 1 wt%

noni onic s act ant, ani on ant about 2.5% hydr ogen
per oxi de and about 0.05%to about 1% phosphonat e stabil i zer. Conparative

Exanpl ?n gﬁe embodiment, the amphiphilic (or surfactant like) molecule(s) can be selected
from naturally occurring compounds such as those found in plants and animal tissues.
Examples of such compounds can include compounds, families of compounds and
classes of compounds that include catechols, catachins, flavanoids, flavanols, or
tannins. Additional examples include ubiquinol, co-enzyme Q-12 and Q-10, uric acid,
methionine, glutathione, thymol, carvacrol, eugenol, plus water soluble and fat soluble

vitamins.

In one embodiment, the amphiphilic antioxidant is alpha-tocopherol or its derivatives. In
another embodiment, the amphiphilic antioxidant component comprises at least two
amphiphilic antioxidants, wherein alpha-tocopherol is the primary (i.e., majority)
amphiphilic antioxidant. In other embodiments, the amphiphilic antioxidant can be
chosen from beta, delta or gamma-tocopherol, their respective derivatives, and

combinations thereof, or in combination with alpha-tocopherol or its derivatives.
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A cleaning fornulation was prepared in a simlar manner to conparative
exanpl e 5, except that 400 ppm of BHT (Butyl ated Hydroxytol uene) was added
based on wbeo/i28313 diluted formul ation prior to adjustiPog/EPoo1a/opdsef 7.
Exanple 5: A cleaning fornmulation was prepared in a simlar manner to
conparati ve exanple 5, except that an anphiphilic antioxidant and

anti oxi dant booster blend, consisting of alpha W

2012/ 123313PCT/ EP2012/ 053950 t ocopherol /caffeic acid in a ratio of 384:16

ppm V‘%oﬁ@‘éﬁ%d@ﬁﬁ@ﬁ’t d?f"ihé ehtibm tihe SipHisid Atk it e8mPbh&ft dd@liedst i ng

to a pH of 7. Exanple 6: Various conbi natlons of the above fornul ations
wi t h addieastese agpdiptdpsantsdidest and ablegist gnexaatingdrms peasteerwxeran tbeabi ity

For t urty 8 e BB SRt ARRIEEIS RN bBEstr RS o 957 SE3b1 11ty
are al mmntgtrtqodamtmidaﬁt boosﬁegmc@dés a@lmnong hlfdn'dmhlhatcompoﬁudmamrtgy
(FAY) % X|8ant oryradlcal scavenging properties. In embodiments, the ratio of amphiphilic
antioxidant to antioxidant booster is at least 2:1, or at least 3:1, or at least 5:1, based on
the weight of the materials. In embodiments of the invention, the antioxidant booster

includes a hydrophilic organic compound having a structure as illustrated below:
Rs — R4

wherein Rz is a 5 or 6 member ring; wherein the members of the 6 member ring are all
C or optionally where one ring member is N, and wherein one C has —R4 as a
substituent and the other carbon ring members can have a substituent group selected
from -H, -OH, -OCHjs;; and wherein the members of the 5 member ring are all C or
optionally where up to 2 ring members are S, and wherein one C has —-R4 as a
substituent and the other ring members only have —H as a substituent; and

wherein R4 is a carbon chain having a length from C1 to C5 and at least one carboxylic
acid functional group. In one embodiment, R4 has one carboxylic acid functional group

that is a terminal group on the chain.

In one embodiment, the antioxidant booster having the formula above has a carbon
chain tail having a length of C1-C5, contains a total of 6-10 carbon atoms and a total of

2-6 oxygen atoms, and has a molecular weight in the range from 120-225 g/mol.
In one embodiment, the antioxidant booster is chosen from lipoic acid, caffeic acid,
cinnamic acid, nicotinic acid, picolinic acid, ferulic acid, coumaric acid, derivatives

thereof, and combinations thereof.

In addition, combinations of the above mentioned amphiphilic (or surfactant like)

molecules can be included in the amphiphilic antioxidant component. In one
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Comp. Ex. 3 825 74.1 Conp. Ex. 4 45 83.2 Ex. 4 3 87.4 Conp. Ex. 5 772

WO 2012/123313 PCT/EP2012/053950

embodiment, the amphiphilic antioxidant component comprises alpha-tocophol (as
amphiphilic antioxidant) and picolinic acid (as antioxidant booster). In one embodiment,
the alpha-tocopherol is present in an amount from about 0.5 to about 20 wt%, based on
the amount of surfactant, and picolinic acid is present in an amount from about 0.5 to
about 20 wt%, based on the amount of alpha-tocopherol. In one embodiment, the
alpha-tocopherol is present in an amount from about 1.0 to about 10 wt%, based on the
amount of surfactant, and the lipoic acid is present in an amount from about 1.0 to about
10 wt%, based on the amount of alpha-tocopherol. In an embodiment, the alpha-
tocopherol is present in an amount from about 1.5 to about 6 wt% based on the amount
of surfactant, and the picolinic acid is present in an amount from about 1.5 to 6 wt%,

based on the amount of alpha-tocopherol.

Certain optional constituents which can be present in the inventive
compositions/formulations are pH adjusting agents and/or pH buffers. Such pH buffers
include many materials which are known to the art and which are conventionally used in
hard surface cleaning and/or hard surface disinfecting compositions. By way of non-
limiting example pH adjusting agents include phosphorus containing compounds,
monovalent and polyvalent salts such as of silicates, carbonates, and borates, certain
acids and bases, tartrates and certain acetates. Further exemplary pH adjusting agents
include mineral acids, basic compositions, and organic acids, which are typically
required in only minor amounts. By way of further non-limiting example pH buffering
compositions include the alkali metal phosphates, polyphosphates, pyrophosphates,
triphosphates, tetraphosphates, silicates, metasilicates, polysilicates, carbonates,
hydroxides, and mixtures of the same. Certain salts, such as the alkaline earth
phosphates, carbonates, hydroxides, can also function as buffers. It may also be
suitable to use as buffers such materials as aluminosilicates (zeolites), borates,
aluminates and certain organic materials such as gluconates, succinates, maleates, and
their alkali metal salts. When present, the pH adjusting agent, and/or pH buffers are
present in an amount effective in order to maintain the pH of the inventive composition

within a target pH range.
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77.6 Conp. Ex. 6 65 91 Ex. 5 4 92.5 Table 2: accelerated turbidity and
stability testing. Areview of Table 2 and Figure 2 reveals that the

cl eani ng worne/i2s3tens according to the invention out- pePComPReidAs3950
fornmul ati ons with BHT added. Conparative Exanple 7:

Examples of suitable builders include sodium chloride, EDTA, GLDA and various
biodegradable chelating agents. In one embodiment, the builders are selected from the
group consisting of organic and inorganic salts. In embodiments, builders can include

sodium chloride and a biodegradable chelate, such as GL-38S (from AkzoNobel).

In embodiments of the invention, the solution (or composition) containing the
amphiphilic antioxidant component in accordance with the invention contains less than

0.05 wt%, or less than 0.025 wt%, or is free from an organic acid peroxide precursor.

The examples set forth below are for the purpose of illustration and to describe
embodiments of the best mode of the invention at the present time. The scope of the

invention is not in any way limited by the examples set forth below.

EXAMPLES

The following examples have been carried out to illustrate preferred embodiments of the
invention. These examples include the preparation of cleaning solutions and stability

tests conducted on the test solutions.

All formulations have been made with deionized water at room temperature using a
magnetic mixer and stir bars. The “% stability” is defined as the percentage of hydrogen
peroxide remaining after the described stress test. Both 16 hours at 96°C and 24 hours
at 94°C simulate the behavior that can be expected of these formulations after one year
at room temperature. The test utilizing 7 days at 94°C is particularly harsh and indicative

of the robustness of the invention.
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A cleaning formul ati on was prepared as follows: A 250 nl beaker was charged
with 30 grans of deionized water and 55 grans of a stabilized hydrogen

per oxi de,wetaty12s:ed wit h a phosphonate stabilizer (PeroxyAB2@n®s39fB31),
was added under constant mxing. To this mxture was added 7 grans of a
noni oni ¢ surfactant (Berole 508) also under constant m xi ng. Caustic was
added to bring the mxture to a pH of 4. A snmall anount of deionized water
was added at the end to bring the total to 100 granms. This sol ution was
then didgshestaiye’ EVAHPIedpi oni zed water and then caustic was added to bring
the pHto 7. The resulting aqueous cleaning fornmulation contained about 1

wt % sur¥ elearing femanatioraasiprepased R dvleysh Apaloxi Beakenavasheharged vBhSdo about
L% PhoSPURERT SoBhARb\AE and ¥R S LA LRRIO SRR e (R 00 | e

eani ng on"wWas prepared 1n a simlar
corrpar 20694 eeargaded ndex cemdtanthaixir3 Ppthiomixturenaas added do\@amad)ded based

Uhe i Lot | ut t 196 n f t. ab
hycr ogSRIEEE VB SRR BUGP. B2BUSEd B 1% BHOpAB R AS IR PPESY DIeaiar at i ve

Exanpl ©E%3)Aulsb Qﬁﬂéﬁ'&ﬁsﬁédﬂ#ﬁ@h?oméﬂﬁﬁcmfa%@h%@ th brifg ShéhialUrd REBH dfo
conparati ve exanple 7, exce hat 16 m of caffei C acid was added based

on 1 he /diA STl 28Ut PbeeIEoREE ATPRWASEHdRR Shine & Paringrhe aBbiot 100 5%
W o) Q9al i BRANG APRNLS Banific BrhdieRBR BRI LAt B s Slrtadi@D ©

Aclealngfor In"asim manner to conparati
exanpl dlehd, ekoetdd. 3 Wi hyWGgerppemlw pithabaddpdEYedb abast ﬁ%okdrubsphemieon the
dil uted al ution containing 1% nonionic surfactant, about 2.5% hydrogen
perOX| SRR about 0. 05%to 1% phosphonat e stabilizer. Exanple 8. A
cleaning fornulation was prepared in a simlar manner to conparative
exanpl e 7, except that an anphiphilic antioxidant and anti oxi dant booster
bl end, GommRarstiys\gx@mMpP Hha t ocopherol /cinnamic acid in a ratio of 387:13

PPM  WaSs é’éﬂ)ﬁ%%lé&%ﬁrygogﬁ#ég%n%é%r% affl jHtd Q@n%g%ﬁhgn‘ @9%71”'( é}%gﬂ/é)“' ¢

surfactant, about rogen peroxi de an out phosphonat e
st abi | iexemple 1, except technlcal grade hydrogen peroxide (35 wt%) was used as the source

of the hydrogen peroxide. The resulting aqueous cleaning formulation contained about

5 wt% surfactant blend and about 3.5 wt% hydrogen peroxide.

Example 1:

A cleaning formulation was prepared in a similar manner to comparative example 1,
except an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
tocopherol/lipoic acid in a ratio 1909:91 ppm, based on the total cleaning formulation,

was added prior to adjusting to a pH of 7 (with caustic).

Example 2:

A cleaning formulation was prepared in a similar manner to comparative example 2,
except an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
tocopherol/lipoic acid in a ratio 1909:91 ppm, based on the total cleaning formulation,

was added prior to adjusting to a pH of 7 (with caustic).
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Example 9: A cleaning fornulation was prepared in a simlar manner to
conparative exanple 7, except that an anphiphilic antioxi dant and

ant i oxi dawo 2bosEB bl end, consisting of al pha tocopher eCraE®béiosssacid in a
ratio of 384:16 ppm was added based on the diluted solution containing 1%
noni oni ¢ surfactant, about 2.5% hydrogen peroxi de and about 0.05%to 1%
phosphonate stabilizer. WD 2012/ 123313PCT/EP2012/ 053950 Exanpl e 10:
Various formul ati ons above were neasured for turbidity and hydrogen

per oxi @(aﬁ{p@é)

glity after being subjected to accelerated aging for 7 days at

94C. The results are shown in Table 3, and Figures 3a and 3b. C eaning
For mul dinecteanindfaginuatioragrcomidale: samparakygexamples 1gand 2, and examples 1

and 2, were each subjected to elevated temperature aging for 24 hours at 94°C and

then measured for change in pH. The results are shown below in Table 1 and Figure 1.

Cleaning Formulation pH Change from 7
Comp. Ex. 2 -4.3
Ex. 2 -3.5
Comp. Ex. 1 -3.0
Ex. 1 -0.93

Table 1. Elevated temperature aging.

A review of table 1 and figure 1 reveals that adding the amphiphilic antioxidant and

antioxidant booster blend reduces the pH drop. The presence of the phosphonate

stabilizer also contributed to reducing the pH drop. The best result is seen from the

synergistic combination of both the amphiphilic antoxidant/booster package and the

phosphonate stabilizer.

Comparative Example 3:

A cleaning formulation was prepared as follows: A 250 ml beaker was charged with 30

grams of deionized water and 55 grams of a stabilized hydrogen peroxide, stabilized

with a phosphonate stabilizer (Peroxy-Blend® PB31), was added under constant

mixing. To this mixture was added 7 grams of a nonionic surfactant (Berol® 508) also

under constant mixing. Caustic was added to bring the mixture to a pH of 4. A small

amount of deionized water was added at the end to bring the total to 100 grams. This

solution was then diluted 1:7 with deionized water and then caustic was added to bring

the pH to 7. The resulting aqueous cleaning formulation contained about 1 wt%

surfactant blend, about 2.5% hydrogen peroxide and about 0.05% to about 1%

phosphonate stabilizer.

25



65.6 Conp. Ex. 8 276 52.3 Comp. Ex. 9 482 61.5 Ex. 7 91 67.9 Ex. 8
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Comparative Example 4:
A cleaning formulation was prepared in a similar manner to comparative example 3,
except that 400 ppm of BHT (Butylated Hydroxytoluene) was added based on the 1in 7

diluted formulation prior to adjusting to a pH of 7.

Example 4.

A cleaning formulation was prepared in a similar manner to comparative example 3,
except that an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
tocopherol/caffeic acid in a ratio of 384:16 ppm, was added based on the 1 in 7 diluted

formulation prior to adjusting to a pH of 7.

Comparative example 5:

A cleaning formulation was prepared as follows: : A 250 ml beaker was charged with 30
grams of deionized water and 55 grams of a stabilized hydrogen peroxide, stabilized
with a phosphonate stabilizer (Peroxy-Blend® PB31), was added under constant
mixing. To this mixture was added 7 grams of a nonionic surfactant (Berol® 508) and 3
grams of an anionic surfactant (NAS-8), also under constant mixing. Caustic was added
to bring the mixture to a pH of 4. A small amount of deionized water was added at the
end to bring the total to 100 grams. This solution was then diluted 1:7 with deionized
water and then caustic was added to bring the pH to 7. The resulting aqueous cleaning
formulation contained about 1 wt% nonionic surfactant, about 0.43% anionic surfactant,
about 2.5% hydrogen peroxide and about 0.05% to about 1% phosphonate stabilizer.

Comparative Example 6:
A cleaning formulation was prepared in a similar manner to comparative example 5,
except that 400 ppm of BHT (Butylated Hydroxytoluene) was added based on the 1in 7

diluted formulation prior to adjusting to a pH of 7.
Example 5:

A cleaning formulation was prepared in a similar manner to comparative example 5,

except that an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
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13 73.3 Ex. 9 13 73.7 Table 3: accelerated turbidity and stability
testing. Areview of table 3 and figures 3a and 3b reveals that there is a
syner gi stwo 2ef#e8313f r om conbi ni ng t he pol yphenol anti oxiPdamPpaonziosivse he
anphi philic al pha tocopherol (vitam n E) antioxidant. Conparative Exanple
10: A cleaning formul ati on was prepared as follows: A 250 m beaker was
charged with 84 grans of deionized water and 5 grans of a nonionic/cationic
surfactant bl end (Berole 2265A) was added under constant mxing. To this

m Xt ur goiphepsldafeithcl ANEratb o 38kt pirkedabulHegBAsREbR ¢ in 31Rbidd zed

wi th a phosphonate stabilizer (Peroxy-Blende PB33), also under constant

m xi ng foraulatiancprieido aditsting &0 BroHhgf £-he mi xture to a pH of 7. A small anount
of deioni zed water was added at the end to bring the total to 100 grans.
The resulting aqueous cl eaning formnul ati on contai ned about 5 wt % surfact ant
bl end, Exboyte 8: 3 W % hydrogen peroxi de, and about 0.05%to about 1%
phosthpa.t e stabilizer.

le 11:

arious combinations of E{(eaar?ov% formulations with additives were measured for
turbidity and hydrogen peroxide stability after being subjected to accelerated aging for 7
days at 94°C. The results for turbidity and stability are shown in Table 2. The results for

stability are also shown graphically in Figure 2.

Cleaning Formulation Turbidity (FAU) % Stability
Comp. Ex. 3 825 74.1
Comp. Ex. 4 45 83.2

Ex. 4 3 87.4
Comp. Ex. 5 772 77.6
Comp. Ex. 6 65 91

Ex. 5 4 92.5

Table 2: accelerated turbidity and stability testing.

A review of Table 2 and Figure 2 reveals that the cleaning formulations according to the

invention out-perform the formulations with BHT added.

Comparative Example 7:

A cleaning formulation was prepared as follows: A 250 ml beaker was charged with 30
grams of deionized water and 55 grams of a stabilized hydrogen peroxide, stabilized
with a phosphonate stabilizer (Peroxy-Blend® PB31), was added under constant
mixing. To this mixture was added 7 grams of a nonionic surfactant (Berol® 508) also
under constant mixing. Caustic was added to bring the mixture to a pH of 4. A small
amount of deionized water was added at the end to bring the total to 100 grams. This
solution was then diluted 1:7 with deionized water and then caustic was added to bring
the pH to 7. The resulting aqueous cleaning formulation contained about 1 wt%
surfactant blend, about 2.5% hydrogen peroxide and about 0.05% to about 1%

phosphonate stabilizer.
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A cleaning fornulation was prepared in a simlar manner to conparative
exanpl e 10, except an anphi philic antioxidant and anti oxi dant booster

bl end, cowei2etyngs1ef al pha tocopherol/cinnam c acid i nPaTERRI1Q/03B66: 34
ppm based on the total cleaning fornulation, was added prior to adjusting
to a pHof 7 (wth caustic). Exanple 12: A cleaning formul ati on was
prepared in a simlar manner to conparative exanple 10, except an

anphi philic antioxidant and anti oxi dant booster bl end, consisting of alpha

t ocopherphpaiifeECa@pleds:i N a ratio 1959: 41 ppm based on the total cleaning
formul ati on, was added prior to adjusting to a pHof 7 (with caustic).
Exanpl & dsanimgéoraiwaliimyas erepdred inod sinzitee orafingg te eompaiaiivaexaempianpl e 10,

d " ; ' . agi
for o4 hBefidnat Sffn S ortBifc SRR A4 RG] BlsdLo iR @it LATRGH Boltafid! N
per oxi dé& abaibhic duyfacteime, abesitiRi59% aydroglenwerddt@and mbdabd 05% wntsFi gur es 4a

and 4b'phg|s§r?onniart]gs{:a%ﬂigglr.at i on pH Change from7 % Stability Conp. Ex. 10

Comparative Example 9:

A cleaning formulation was prepared in a similar manner to comparative example 7,
except that 16 ppm of caffeic acid was added based on the diluted solution containing
1% nonionic surfactant, about 2.5% hydrogen peroxide and about 0.05% to 1%

phosphonate stabilizer.

Example 7:

A cleaning formulation was prepared in a similar manner to comparative example 7,
except that 400 ppm of alpha tocopherol was added based on the diluted solution
containing 1% nonionic surfactant, about 2.5% hydrogen peroxide and about 0.05% to

1% phosphonate stabilizer.

Example 8:

A cleaning formulation was prepared in a similar manner to comparative example 7,
except that an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
tocopherol/cinnamic acid in a ratio of 387:13 ppm, was added based on the diluted
solution containing 1% nonionic surfactant, about 2.5% hydrogen peroxide and about

0.05% to 1% phosphonate stabilizer.

Example 9:

A cleaning formulation was prepared in a similar manner to comparative example 7,
except that an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
tocopherol/caffeic acid in a ratio of 384:16 ppm, was added based on the diluted
solution containing 1% nonionic surfactant, about 2.5% hydrogen peroxide and about

0.05% to 1% phosphonate stabilizer.
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-2.93 90.9 Ex. 11 -0.97 95.8 Ex. 12 -1.11 96.4 Table 4: pH change and
stability testing. Areview of table 4 and Figures 4a and 4b reveal s that

t he cl earwogof2onsiiBati ons according to the invention re®OTEP2012/08398@r Y
positive inpact on both the change in pH (nmuch | ess) and the hydrogen
peroxide stability (nore left after stress). In addition to being effective
for both nonionic and noni oni c/anionic surfactant systens, the invention is
ef fective on nonionic/cationic systens as well.

Example 10:

Various formulations above were measured for turbidity and hydrogen peroxide stability
after being subjected to accelerated aging for 7 days at 94°C. The results are shown in
Table 3, and Figures 3a and 3b.

Cleaning Formulation Turbidity (FAU) % Stability
Comp. Ex. 7 99 65.6
Comp. Ex. 8 276 52.3
Comp. Ex. 9 482 61.5

Ex. 7 91 67.9
Ex. 8 13 73.3
Ex. 9 13 73.7

Table 3. accelerated turbidity and stability testing.

A review of table 3 and figures 3a and 3b reveals that there is a synergistic effect from
combining the polyphenol antioxidants with the amphiphilic alpha tocopherol (vitamin E)
antioxidant.

Comparative Example 10:

A cleaning formulation was prepared as follows: A 250 ml beaker was charged with 84
grams of deionized water and 5 grams of a nonionic/cationic surfactant blend (Berol®
226SA) was added under constant mixing. To this mixture was added 10 grams of a
stabilized hydrogen peroxide, stabilized with a phosphonate stabilizer (Peroxy-Blend®
PB33), also under constant mixing. Caustic was added to bring the mixture to a pH of
7. A small amount of deionized water was added at the end to bring the total to 100
grams. The resulting aqueous cleaning formulation contained about 5 wt% surfactant
blend, about 3.3 wt% hydrogen peroxide, and about 0.05% to about 1% phosphonate
stabilizer.

Example 11:

A cleaning formulation was prepared in a similar manner to comparative example 10,

except an amphiphilic antioxidant and antioxidant booster blend, consisting of alpha
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Exanmpl e 14: C eani ng performance was eval uated for cleaning solutions
according to the invention by subjecting the cleaning solutions of the

i nvent i orwardi2ai2eziat r ol cl eani ng sol ution to accel er at e¢Cagiragr2andse est i ng
for any change in cleaning performance. A starting solution for all test
sanpl es was prepared simlar to conparative exanple 1 that WO

2012/ 123313PCT/ EP2012/ 053950 cont ai ned 5% Berol e 226SA and 10%

Per oxy- Bl ende PB33, which was adjusted with caustic to a pH of 9.5. The
cont r ko MiheRs| RRMaRHC BYiddh laHatif d 96884 5Mh I @dH kit WebRingat er 1:5
giving a cleaning solution with 1% surfactant and then adjusting the pHto
7. A piprefulationayvastasisied prier pe adivainatond pll efggivelistapstiehal | enge to the
stability of the system Test sanples were prepared by adding a 2000 ppm
dose of a 10:1 ratio m xture of al pha-tocopherol and picolinic acid to the
starti mxas@letipon (Test Sanple 1) and by adding a 2000 ppm dose of a

1500: 500: 100 m_xture.of al pha-tocopherao|, lecithin and picolini idto
Lhe st & eeaRIng so il T was Bresakat BT B i kg st 1o SemBerainG SXemB&T Pt od_and

t he pHewasptadH apbRiBhlie ahtiosibht #Hd Aftioxitant 8Bbstat bIeﬁH,e@st'Minngffaﬂ)’H”Qince was
tested as follows: accelerated aging was for 24 hours at 94C, the test
sol ut i gerPPRer@/carfeigrasid in: &ratigs] Qﬁ%'sfbm@’édba%ﬁsi/@) theetotal €leaninaafofraplation,

accel e i - ut i t he pour down sol utions were
poured“%%ggk%géﬂﬁyggaﬁﬁgﬁn ggégg@ﬁnQﬁﬁkb&%gﬁﬁ%ed steel panels, and surface
reflectivity was neasured using a brightness neter. ASTM D-4488 definition

of cleigéﬂﬁ%eféjciency was applied to evaluate the performance. The change
in pH &ddre before and after the accel erated aging. The results are

shown iMhefdigaHiRg formbidtiovi wcording BuidtnSarbfxeakamplato, bhg exbniePPeenguch
nore for the control conpared to Test Sanples 1 and 2. The results of the

pour ddwnWees easySukieareim elavatadiemperaiiraaginglier 248eusEt §4&C #GANEET s shown
on the n#é%shré’d‘ﬂ)r%ﬁéﬁ?e ﬁ‘ﬂ%ﬁ%n h ?dthO‘gnerrf &{}B 'Bgrsta%ﬂg. %e%@&l{s‘é}lérs%wnA review
é’ contro )C(ill f

of the figures reveafs that tah not fectrvely renove the
gr ease bafavein batie Uearak leduesgi 4agand Abcont rast, both Test Sanples 1 and 2 were

still effective after accel erated agi ng.
Cleaning Formulation pH Change from 7 % Stability
Comp. Ex. 10 -2.93 90.9
Ex. 11 -0.97 95.8
Ex. 12 -1.11 96.4

Table 4. pH change and stability testing.

A review of table 4 and Figures 4a and 4b reveals that the cleaning formulations
according to the invention results in a very positive impact on both the change in pH
(much less) and the hydrogen peroxide stability (more left after stress). In addition to
being effective for both nonionic and nonionic/anionic surfactant systems, the invention
is effective on nonionic/cationic systems as well.

Example 14:

Cleaning performance was evaluated for cleaning solutions according to the invention
by subjecting the cleaning solutions of the invention and a control cleaning solution to
accelerated aging and testing for any change in cleaning performance. A starting
solution for all test samples was prepared similar to comparative example 1 that

30



WO 2012/ 123313PCT/ EP2012/ 053950 The quantified cleaning test results
according to ASTM D-4488 are shown in Figure 7. A review of Figure 7

reveal s tweatotde3zentrol significantly reduced in cl eaniPo@/ERRI1Ri053950 whi | e
Test Sanples 1 and 2 nmaintained cleaning ability after accel erated agi ng.
Exanpl e 15: A cleaning fornul ati on havi ng a nonioni c/cationic surfactant

bl end was prepared in a simlar manner to conparative exanple 1, except
that it was not diluted. The formul ati on contai ned 5% Berol e 2265A and 10%
Per oxy tBh@iikikl 5533Berold bobs Mapdebiol PepskyBIEAIOFSIS Gich HaBRdRlstdy itk 33
formul ation). Four additional test forrmulations were prepared, simlar to
above, censtapto alpffaiPeht bl ends of al pha tocopherol and different
hydrophilic antioxidants (at a 20:1 nolar ratio of al pha

t ocopherol : hydrophi lic antioxidant) were added in each test fornulation
prior tTcmeaxd;ntmt wag ptepamed bly aflufing fhleestadidg dohitienddthweater as givingans: 1) al pha
tocophe ol a_toco ascorbic

or oDl flening Sl 1 bhs st he had shting s R e S BPT TvasT oo o

295: 5 RABkerdftfprdlidel Phard ageRIBSKEIchaRdiR 1© tA6isthbilly af fatdyatetf4: 6 ppm al |
based on the total cleaning formnulation. The cleaning fornulations were

each subjected to elevated tenperature aging for 24 hours at 94C and for 1

year atTe@F?érﬁEltegﬁFgﬁr@]é;r%g ebﬂliaa{rﬁlidgq"g_eé 280 }a@éﬁﬁ&%@é WE£184 BRPRARLIRLE! Y 200)

and t hen neas are sShown below in Figure
8. A r elphaviocdplrergLiard Bicoknie alksl tbhila¢ stadithgigolttien équsIhSatrmt@phamabby and

ant i oxi nt b er end .ac d nt| n|f|c r educes
the pHadRBY 7 400 BB 4Rt 2Ty SO DB miSes STBheERRE ey RERHR AR havi ng
a noni @mwni%tﬁdcﬁ@tﬁ@tstéwﬁg RBbRIESh ‘%’F’esthafm;ﬂbfZ)' Bbth@%ﬂ%luﬂ@sl\%f@dlmtéd’e
exanple 1, except that the fornulation contained 7% Berol e 508 and 54%

Per oxy-2BAdheleHpas adiwstedHova sinaitgr i@ thescoitiah caustic to a pH of 7 and then

diluted with water 1:7 to have a final surfactant concentration of about 1%
(PBX formulation). Five additional test fornulations were prepared, simlar
to aboxf.‘éearémgeprfonmaricerwas teatz@od fllv33adterataeladiag 0B3I6024ahoursxdtdant s and

bl ends ant|OX|d ts were ch test for tion prior to

o) st S THeli8s Sioh s rE R ko BRCuaed] ab e B ARy Blet

t 000ph%b@é|emgﬁtagrnghb¢n@€e PEUreIon émbﬂumthdbo&%vﬂpwahmé@cmhgﬁ ol; 2)
al pha tocopherol :cinnamc acid in a ratio 387:13 ppm 3) a

t ocophé’N@'I rRiRfangine aiePaeion vmreamlmeﬁﬁt%elme@@aﬁﬂﬁvrfa% erbGC[lj‘QtYp\M% ci nnani c
aci d; edlﬁsuﬂgfé' s rﬁéﬂef AZITIV DRSS @é‘ﬂ (%f‘ltlé’énl @ﬁ‘i@lefh% was
forrrulatlon ani ng formul ati ons were eac jected to ele at ed
t enper @pplied tgevajudtethe perioumancgt 94C and for 1 year at anbi ent tenperature
(an average tenperature of approximately 20C) and then neasured for change
in pH The results are shown below in Figure 9.

The change in pH was measure before and after the accelerated aging. The results are

shown in Figure 5. A review of Figure 5 reveals that the pH dropped much more for the

control compared to Test Samples 1 and 2.

The results of the pour down testing is shown in Figures 6a-6¢. The test before aging is
shown on the left and after aging on the right for each of the figures. A review of the
figures reveals that the control did not effectively remove the grease after accelerated

aging. In contrast, both Test Samples 1 and 2 were still effective after accelerated

aging.
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A review of Figure 9 reveals that adding the al pha tocopherol and
anti oxi dant booster blend according to the invention (i.e., blends 2) and
3) descriweadoebisap showed synergi stic inprovenment in pPETERRINRYSIFD dr op.
Exanpl e 17: A cleaning fornul ati on havi ng a noni oni c/ ani oni ¢ surfactant

bl end was prepared in a simlar manner to exanple 16, except that the
formul ati on contai ned 7% Berol e 508, 3% NAS-8 and 54% Per oxy- Bl ende PB31,
whi ch was adjusted with caustic to a pH of 7 and then diluted with water

1:7 to Tfh_@\@a%tifiéd"aikeaﬁmgftéﬁtr@%ltscmcﬁlh@@6 @\ D -2 re Lo bW iR gure 7.

formul ation). Three additional test fornulations were prepared, simlar to
above, Aeteyigyt ol ipties éraveslsihas thef canitiphaigndicaptheriesiucas ih elaaniogiadditt, boost ers

o 1t S e SAFBIOSS Rt 2 R AT e Bl Al YT bt kb E i 7

tocopherol :lipoic acid in a ratio 382:18 ppm 2) al pha tocopherol:cinnamc
acid i ar?ti - 387: 13 ppm and 3) al pha tocopherol:caffeic acid in a ratio
384: 16 PEMPI&IP" based on the total cleaning fornul ation. Another test

for mul af &188ning Sordd BRRIERE\VASy 8PRYRNGEatiorfs SBPactatt Bk Was prﬁ%ﬁ@cﬂﬂn 4echni cal
grade hydrogen peroxi de was used instead of the Perg@/- Bl ende PB31. The

cl eani BNHESMEANNET 1@ FAMREFalIvERXEMHID | eexcep! that dl wasbedliéathet 28 ure agi ng for
! Says dimddion GihaRKS 53 eeRiie ARG fia To¥SBRl R BRas SRR © (an
average tenperature of approxinmately an en neasured for change in
pH. Thadjustad wih aaestihovenp elf GWPBN33-fogunuiativf). Poureadditional tdst prmeldtdnseveal s
t hat addi ng the al pha tocgpherol and. antioxi dant oster blend according to
the. | nOGHE PETPAPaE TR BATEVE. sl OFFRuY BLBURG TMGSRoRRR idant
| Pr oV FFRIMENt Hy dRS EHIRNAMtIRidRINt SR R 20 midghiaitie a?h@d@cm’_fé%ltr@@rérﬁﬁlw ted in
much a greater pH drift than the PB31 peroxide. Thus, while there has been

di scl oSBHOYIAARY) WerAEdenhn SAACIPELIPERUIRIOREIIhIS Flestula e BRI i s of the
| nvent i.afleq bARE \parbldsatlils )% 108bbherBPRIEAAHS, hitgg 9889Tpdd) ur ther

changes an I fications can t departing fromt ope or
spi ri t aggha theopmrenascoriic and inta riasio i2ed&Ehpied; 8halphaltdcopherolsinmamichadges and

20121 19531 4REATEBARS Aot KRRNaR GG ity 254 Bom; dfbasea

on the total cleaning formulation.

The cleaning formulations were each subjected to elevated temperature aging for 24
hours at 94°C and for 1 year at ambient temperature (an average temperature of
approximately 20°C) and then measured for change in pH. The results are shown

below in Figure 8.

A review of Figure 8 reveals that adding the alpha tocopherol and antioxidant booster

blend according to the invention significantly reduces the pH drop for real time aging.

Example 16:

A cleaning formulation having a nonionic surfactant was prepared in a similar manner to
comparative example 1, except that the formulation contained 7% Berol® 508 and 54%
Peroxy-Blend® PB31, which was adjusted with caustic to a pH of 7 and then diluted
with water 1.7 to have a final surfactant concentration of about 1% (PBX formulation).

Five additional test formulations were prepared, similar to above, except different
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1. A stabilized surfactant conposition conprising: a) an anphiphilic

anti oxi dant conponent, and b) a surfactant conponent, wherein the
anphi phi IWo 2arfi2aaBdant component conprises at | east oneCamphoipiosiogse

anti oxi dant and at | east one hydrophilic antioxidant booster, wherein the
nol ar ratio of anphiphilic antioxidant: booster is at least 1:1, and
wherei n the anphiphilic antioxi dant conponent is present in an anount
sufficient to inprove the stability of the surfactant agai nst oxidative

at t ack ghfogdats HndBle SRNERrtioRBaptsOybeatdedn eéoﬁ@é@@éﬂrﬁdlé‘t”brﬁﬁﬂmrtbS' “9 (a)
a peroxide conponent, (b) an anphiphilic antioxi dant corrﬁonent

sur f actaémsha@@arpéh@f 7 and d(lulgorwuttrewater Witeaddad alplea m@ pnml bD@Stéht i OXI dant
conpon QB %Qﬁ: [ one
hydr op%n% |0% ant |acs)s>e<f|8d&k? 1§oost aﬂﬂﬂr el (ﬂédéﬁ& gg%lgﬂé t8‘ %arﬁf{p%rﬁ'g%lﬁfdi o
ant i oxiirdamatio B804 8 gpn; ) @lpHaet@sbd pHerdl. caffedt acid in a /an|0|nt|o 384 16 ppm; and 4)

13 ppm cinnamic acid; and 5) 16 ppm caffeic acid; all based on the total cleaning

formulation.

The cleaning formulations were each subjected to elevated temperature aging for 24
hours at 94°C and for 1 year at ambient temperature (an average temperature of
approximately 20°C) and then measured for change in pH. The results are shown

below in Figure 9.

A review of Figure 9 reveals that adding the alpha tocopherol and antioxidant booster
blend according to the invention (i.e., blends 2) and 3) described above) showed

synergistic improvement in preventing pH drop.

Example 17:

A cleaning formulation having a nonionic/anionic surfactant blend was prepared in a
similar manner to example 16, except that the formulation contained 7% Berol® 508,
3% NAS-8 and 54% Peroxy-Blend® PB31, which was adjusted with caustic to a pH of 7
and then diluted with water 1:7 to have a final surfactant concentration of about 1.4%
(PBX formulation). Three additional test formulations were prepared, similar to above,
except different blends of alpha tocopherol and antioxidant boosters were added in
each test formulation prior to adjusting to a pH of 7 and dilution with water. The added
blends were as follows: 1) alpha tocopherol:lipoic acid in a ratio 382:18 ppm; 2) alpha
tocopherol.cinnamic acid in a ratio 387:13 ppm; and 3) alpha tocopherol.caffeic acid in a
ratio 384:16 ppm,; all based on the total cleaning formulation. Another test formulation
was prepared as above for the PBX formulation, except technical grade hydrogen
peroxide was used instead of the Peroxy-Blend® PB31.
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wherei n the anphi philic antioxidant conponent is present in an anount
sufficient to inprove the stability of the surfactant agai nst oxidative
attack. WwWO2012M2831aposition according to clains 1 or 2, Pai@Peé1n/ 053980

anphi philic antioxidant is a conmpound having the formula: R1-R2; Werein RL
I's a functional group chosen fromthe follow ng: X1 X4 wherein X1
through X5 can be H OH CH3 or any conbination thereof, or optionally, can
be O that joins a CH3 group to the resonant ring structure; or,

The cleaning formulations were each subjected to elevated temperature aging for 7
days at 94°C, 28 days at 55°C, and for 1 year at ambient temperature (an average
temperature of approximately 20°C) and then measured for change in pH. The results

are shown below in Figure 10.

A review of Figure 10 reveals that adding the alpha tocopherol and antioxidant booster
blend according to the invention (i.e., blends 1-3 described above) showed significant
improvement in preventing pH drop and technical grade peroxide resulted in much a
greater pH drift than the PB31 peroxide.

Thus, while there has been disclosed what is presently believed to be the preferred
embodiments of the invention, those skilled in the art will appreciate that other and
further changes and modifications can be made without departing from the scope or
spirit of the invention, and it is intended that all such other changes and modifications

are included within the scope of the invention.
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X4 Wherein Rl contains either a double bond between carbons (1) and
(2), or a pendant oxygen attached to carbon (3), or a conbination of both;
and wher ewpo 2K2/2B316ugh X5 are as descri bed above; or, PCOMEP201XD53958!

CLAIMS
What is claimed is:
1. A stabilized surfactant composition comprising:
a) an amphiphilic antioxidant component, and
b) a surfactant component,
wherein the amphiphilic antioxidant component comprises at least one
amphiphilic antioxidant and at least one hydrophilic antioxidant booster, wherein
the molar ratio of amphiphilic antioxidant:booster is at least 1:1, and
wherein the amphiphilic antioxidant component is present in an amount
sufficient to improve the stability of the surfactant against oxidative attack in a
solution containing a oxidant.
2. A composition comprising:
(a) a peroxide component,
(b) an amphiphilic antioxidant component,
(c) a surfactant component, and
(d) water,
wherein the amphiphilic antioxidant component comprises at least one
amphiphilic antioxidant and at least one hydrophilic antioxidant booster, wherein
the molar ratio of amphiphilic antioxidant:booster is at least 1:1, and
wherein the amphiphilic antioxidant component is present in an amount
sufficient to improve the stability of the surfactant against oxidative attack.
3. A composition according to claims 1 or 2, wherein the amphiphilic antioxidant is a
compound having the formula: R1-R2;

Wherein R1 is a functional group chosen from the following:

X1
X2 R2

X3 X5
X4
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wherein X1, X2, X3, and X4 can be H, OH, or CH3 or any conbination of
t her eof ; wherein X1, X2, X3, X4 and X5 can be H 0, CH3, or a
conbi nat iwo 20teeieex1B; or, or, HOOH PCT/EP2012/053950

wherein X1 through X5 can be H, OH, CHs; or any combination thereof, or

optionally, can be O that joins a CHs group to the resonant ring structure; or,

Wherein R1 contains either a double bond between carbons (1) and (2), or a
pendant oxygen attached to carbon (3), or a combination of both; and wherein X1
through X5 are as described above; or,
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or, WD 2012/123313PCT/ EP2012/ 053950 HO HO X2

WO 2012/123313 PCT/EP2012/053950

wherein X1, X2, X3, and X4 can be H, OH, or CH3 or any combination of thereof;
or

X1 O

X4 o

wherein X1, X2, X3, X4 and X5 can be H, O, CHs, or a combination thereof; or,

o

or

or
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X5 wherein X1, X2, X3, X4 and X5 can be H, 0, CH3 or a conbination
thereof; and wherein R2 is a straight or branched carbon chain hydrophobic
st ruct ur ewbavizgdadnunber of carbon atonms in the range @®CTHRPeIM048395@ 020.

4. A conposition according to claim 3, wherein conmpounds having Rl fornul as
cont ai ni ng X1- X5 have OH groups at each of the X1, X3, and X5 positions.

5. A conposition according to any one of clains 1-4, wherein the surfactant
conponent conprises a non-ionic surfactant which conprises one or nore of
et hoxyl at ed and/ or propoxylagqgafatty acid, alcohol, am ne or am de, having
from1l to 12 nols of ethyl enddXi de and/ or propyl ene oxi de per nol of acid,
al cohol, am ne or am ‘w*_eln t he acid, alcohol, am ne or am de
conprises from7 to 1 i WO 2012/ 123313PCT/ EP2012/ 053950

6. A conposition accordi n , \ ope of clainms 2-5, wherein the peroxide
conponent conprises hydr opd , : 7. A conposition according to
claim6, wherein peroxi deic; C rises at | east one

di phosphoni c acid st 8. B84 conpesi _according to any one of
clainms 1-7, wherein t antl 0 ) . is at 3Rt one hydrophilic
conpound havi ng the fornula: R3-R4;

or

X5

wherein X1, X2, X3, X4 and X5 can be H, O, CH3 or a combination thereof, and
wherein R2 is a straight or branched carbon chain hydrophobic structure having
a number of carbon atoms in the range of from C4 to C20.

4. A composition according to claim 3, wherein compounds having R1 formulas
containing X1-X5 have OH groups at each of the X1, X3, and X5 positions.

5. A composition according to any one of claims 1-4, wherein the surfactant
component comprises a non-ionic surfactant which comprises one or more of
ethoxylated and/or propoxylated fatty acid, alcohol, amine or amide, having from 1 to 12
mols of ethylene oxide and/or propylene oxide per mol of acid, alcohol, amine or amide;
and wherein the acid, alcohol, amine or amide comprises from 7 to 15 carbon atoms.
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wherein R3is a 5 or 6 nenber ring; wherein the nenbers of the 6 nmenber
ring are all C or optionally where one ring nenber is N, and wherein one C
has - R4 awoza0sul23iidt uent and the other carbon ring nenb@cs/EPacn2/oa3980 a
substituent group selected from-H, -OH -OCH3; and wherein the nenbers of
the 5 nenber ring are all C or optionally where up to 2 ring nenbers are S,
and wherein one C has -R4 as a substituent; and wherein R4 is a carbon
chain having a length fromd to C5 and at |east one carboxylic acid
functionad  ar@¥position Secoftif§MPaRY bhe'dr BeRAS 18 vHPeifl tAk Pofoxigdier ei n R4 has
one carboxylic acid functional group that is a termnal group on the chain.
10. A ceapwoneniernapiisasdiveiogen Reraxkies, wherein the anti oxi dant booster is
selected §r LSt R R eTe) j ' id, cinnamc
el d. i bt {ryoSaggt B RiGi Lain®, whishoh BeRSide oSBbhRR et |

deri vatcowgsistdat eakt omndiphoghhorid acidstddileteeof . 11. A conposition
according,tq any one of cl ai 1-10, erei n the anphiphiljc antioxidant
onponent® crReon prrdbain Aar ghe GRS ATt diHeTaeihe SRHOrgm « ne

al pha- 1eeseR &y & Iedstbni IfRIrbpHife @sthFodcEnh tH RfA0k: R3-RA amount from
about 1 to about 10 wt % based on the anount of surfactant. 12. A
conposi t i WRETHTBs i 7§ or & mARbehENGfWiagrgimthezmambergefitbe f MeRbpEFDX ALk
conpon ' i ' i ¢ based
cequestin GEORISCRR Wherd BRE RN FRAHL AT ot ARBIG € B RO ei n the
per oxi debstdupatre theartipen cagison (idg nigbergeanpgevea sldstituesh geoupuseledd&d0. 1 t o

about W 9% e n the total .conpositio and HEDP, its . salts or
oor naelb A PERCDCH had wiBreh 158 MaRgters O nsts st terra v Ale P60 w b6
based @@tibﬁ@lymﬁb*@tup(lb zhbfﬂlgj AELHbIS aeX BUahd WheFSih Bneh® hasLRaekant is present

in an anount of 0.1 to about 2 w% based on the total WO
2012/ 129Bstdpent eprd012/ 053950 conposition; and wherein the at | east one

anphi phi | j bOXd ; I i in an
anmount fr%ﬁ?’%ﬂﬁ'ﬁf ?eoé_’gé'ﬁbgﬁgﬁgﬁfﬂ%ﬁ%%gggg@ gﬁ t???%’?%ﬁﬂt@go seurfact ant .
14. A coapmxili¢ aciddenaiodahgroup. cl ai m 13, wherein the al pha-tocopherol is

i 0,
present 14 A dpsion SQB:GRGS chird & InIRINR, hallore R0k A8 Ay surfactant.

functional group that is a terminal group on the chain.

10. A composition according to claim 8, wherein the antioxidant booster is selected
from the group consisting of lipoic acid, caffeic acid, cinnamic acid, nicotinic acid,
picolinic acid, ferulic acid, coumaric acid, derivatives thereof, and combinations thereof.

11. A composition according to any one of claims 1-10, wherein the amphiphilic
antioxidant component comprises alpha-tocopherol and picolinic acid, wherein the
alpha-tocopherol and picolinic acid are each present in an amount from about 1 to about
10 wt%, based on the amount of surfactant.

12. A composition according to any one of claims 2-11, wherein the peroxide
component comprises hydrogen peroxide and a phosphonic acid based sequestering
agent.

13. A composition according to claim 12, wherein the peroxide component
comprises: (1) hydrogen peroxide in an amount of 0.1 to about 8 wt%, based on the
total composition, and (2) HEDP, its salts or degradation products thereof in an amount
from about 10 to about 60 wt%, based on the amount of hydrogen peroxide; wherein the

surfactant is present in an amount of 0.1 to about 2 wt%, based on the total
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15. A cl eani ng conposition conprising a conposition according to any one of
clainms 1-14. 16. A cleansing or treating conposition conprising a
conposi t iwo 2axxiasiBng to any one of clains 1-14, wherei RCTHEP2@12083950 ng or
treating conposition is useful for cleansing or treating a plant or aninal.
17. An article conprising a substrate, wherein the conpositions according to
any one of clains 1-14 is absorbed onto or into said substrate.
composition; and wherein the at least one amphiphilic antioxidant compound alpha-
tocopherol and is present in an amount from about 0.5 to about 20 wt%, based on the
amount of surfactant.
14. A composition according to claim 13, wherein the alpha-tocopherol is present in
an amount from about 1.5 to about 6 wt% based on the surfactant.
15. A cleaning composition comprising a composition according to any one of claims
1-14.
16. A cleansing or treating composition comprising a composition according to any
one of claims 1-14, wherein the cleansing or treating composition is useful for cleansing
or treating a plant or animal.
17.An article comprising a substrate, wherein the compositions according to any one

of claims 1-14 is absorbed onto or into said substrate.
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