METHOD FOR ALTERI NG THE SURFACE OF A SYNTHETI C TEXTILE CROSS- REFERENCE TO
RELATED APPLI CATIONS [0001] This application clainms priority to U S
provi si onal application Serial No. 601995, 213, filed Septenber 25, 2007,
which is herein incorporated by reference. FIELD OF THE | NVENTI ON [ 0002] The
present i nVEARIK2) ates to the alteration of synthet iPETAZHOPRILIEy
contacting the polyners with at |east one silicone additive that maintains
t he hydrophilic characteristics of the solid synthetic textile. The
silicone additive used in the nethod is stable to pH change and reduces the
| evel of residual noisture content (RMC) of a fabric placed in contact with
the silicone additive in a wash and/or rinse cycle of a hone |aundry

machi ne. The silicone additive can be added as part of a detergent and /or

a 1abric congily 6o @APHPRARDIAE SN B AHRH T pet oXt i e

i ndustry is . as wool s

and cotton, to one IC ke nds of synthetic
A e on 0 one RBsSREPERENCIETOFREEATED RRBIRRRINS (IS Of synt het | ¢

cotton, a rmal |y hydr ilic.and maintai,p a certain |evel .

nyelr ophi | TN o't efniBPRGRee P AR 8, PbROR ArpEBon Serl, shar ed
with synthetic fibers,. That is, synt ic fibers, .unlike natural fibers,
are nost | ohé@tgglér?&@i B'egrga%?@w&%g'bib@énﬁ’h@d?hﬁ?ﬁﬂrﬂ)ln@%ﬁq@ﬁed e or two
washes. Thi,s i s undesirable since hydrophobic textiles do not absorb water
and tend {YEWICPd up static charge when dried in a laundry dryer. In

addition, many synthetic textiles do not wet easily and therefore oily
stains are very difficult toWﬂ,ﬂéﬂl yester, the nost abundant
synthetic fiber used in the garnment industry today, i s hydrophobic prior to
bei ng trefi21wi t h TRIPESENT NKentind relajesto T@@@Eﬁ&oﬁﬁﬁﬁ'@%?ﬁc BREFPY that is
hydrophilic is favorable over a hydrophobic textile because the physical
and cheni eantagiinghihetpadymeisavitieteastasersiiconerpsisidivethaianainaing theers, | ke
cotton. Since nost synthetic fibers are naturally hydrophobic, in order to
possess t hedrppbilic cherastriisties ef thetsobd surtbetic extlg. wihensikgamedsiditivieci ty, t he
synthetic fibers, like polyester, nust be coated with conpounds that mnake

t he texti beehipdhephéthpd is slehkevterpH chengeorrsbieddseaithel Ibedl|of residedie mar ket
today used to treat synthetic fibers in order to make them hydrophilic
usual | y weslstonet camentiBMG yafta fabris pwed invashiactiigh thessilicone duditivephi | i c
property di sappears after the first few washes. Once the hydrophilic
property awdsbsind/divinseyoycleadfichdrabiacsirpneaehmgail he sdicendadtibve samat i c
charge, reduced stain renoval and exhibit other unfavorable characteristics
normal |y Bssddeaepant éffa datdrqephahd cortesdbric esnditiofeS] What is needed are
conpounds and/ or conpositions that can be used to treat synthetic textiles
so as to provide a nore durable hydrophilic coating. Wiat is al so needed is
an easy nethod to apply these conpounds/conpositions to materials so as to

provi de durabl e hydrophi IBAcKBROUKNDXOF TeE NVENTKONIG at | east sone
percentage of synthetic fibers. [OOO6] The present 1nvention provides a

net hod usjgp®3¢ompounstaydxtile industry is continuing to change from using natural

fibers such, as wools and cotton, to one that uses synthetic textiles and/or blends
of synthetic textiles and natural fibers. It is well known that natural fibers, such
as cotton, are normally hydrophilic and maintain a certain level of hydrophilicity
after being washed, a characteristic not necessarily shared with synthetic fibers.

That is, synthetic fibers, unlike natural fibers, are mostly hydrophobic or quickly



conpositions to treat synthetic textiles that overcones the shortcom ngs of
the prior art. The nethod of the present invention and the
conposi tion/ conpounds used in the nethod are further described in the
sections thah oediately fol low SUMVARY OF THE | NVENTLON £0007;The

pr esent i nveRetSM* P directed to a method for alterinngﬁ@S(ﬁwgﬂ‘@urface of
a synthetic textile with an active silicone conpound or a conposition
containing at |east one active silicone conmpound. The net hod conprises
washi ng and/or rinsing a synthetic textile with a conposition containing at
| east one active silicone conmpound so as to produce a synthetic textiles
havi ng a BygsaemybidphebicfA&e ohBdr thé washes eMBik id WRidstaBleWif: r ange of pH
fluctuati ons and does not wash off in one or two washes The active silicone

conpounds hyér_%ghbﬁcttés&négewﬁgt s @aRiresantnd B BRI lmlﬂsﬂaﬁé @H@rgé?ﬂl/ﬂ)%%t ed from

a group cohsisting of a surfactant having the general formula

(R1) (R2) ( %%&iirﬁg fﬁ%ﬁ}?@y{eﬁ) |n\/\%€diﬁon'3%\ar5?sr¥nﬁ%ﬁ.c etilcAUD G ﬁét%a%%gnd

i ndepende y selected fromthe group consisting of 1 to 6 nonoval ent

hydrocar bap, LRl §W Stair'rb no ARSI RRGID IR f%t,oﬁcgy%teli tidmpfy car bons

cont ai ni ng an ar group; S a hydrocarbon gro carbons; R7
is an al k i ) of t f : ; L

R3( C2Ha0) APea b HT R R ec{ | SREORa g WY ocay, s hydtophobic Biofcheq
hydr ocar bon, r.adi. cal hayi the.structure: -CH2-CH(R13) (R11)dO-r where Rl is
H or neth§??@ﬁﬁfeﬁngN&?nggﬂﬁmﬁﬁﬁ§ﬁv?%dical of 1 to 6 carbons where the
subscri pt y be or, 1. Ft js,selected fromthe group consisting of H,
monoval enf rocargéﬁnq‘ﬁﬁ?g&&‘@@tB?te'f%tygroé’hg'ﬁtj% ° bg V%r?d'%))écﬁgf’g/?t?'gsubj ect
to the limtation that the subscripts.a, b and care zerq or sitive and
satisty t IRUBRTGHER P ePISERERT sEeistlppenissare myi glaser 46 Jiose
surfactant havi n% the general formula gl I é: % wher e Ntﬁlz R13 R14 Si al2?;
ML=R15R18°R13tuEg! iors. [ike Fotery 3iBre 108 SYMBRIG IReg ABUPAIENY sti ng of
branched nonoval ent, hydrocarbon radical, of from3 to 6 carbon_atons and
R18, wher Byqrophekicsia|dsderdg Rosspss the Restivp charRsisistirasiockRied Wib rRo1 SIR 22
and (R15 R15 R17)si R22 (Si (R13 R14)810112) with R19, R20, and R21 each

i ndependeRydrppBilicit: thaisyntaeia Frergrba pobesiesmpyE RetoAgHWER £PBRUPERI cal
having from1l to 6 carbon atons and nonoval ent aryl or alkaryl hydrocarbon
radi cal s thayimakefthenexile bydrepkilie.-obawavetheermpaundsavailahle endhe hydr ocar bon
radi cal having fromlb 3 carbon atons, R13 and R14 are each independently
sel ect ed fnaoketttbdaygusadtodfesft synthetic Gb@'s daptsien tamake dverovadedhiliey dr ocar bon
radi cals or R12, with R15 an al kyl pol yal kyl eneoxi de of the general formnula:
R23( C2 HAOYi sy W&t (LEAHE®) RPdr set@nd washe TIR28is), theshydirertilnpropertgar or

branched hydrocarbon radi cal having the structure: --CH2--CH(R25)(R26)ho_
disappears after the first few washes. Once the hydrophilic property is lost, the

synthetic fabrics once again have higher static charge, reduced stain removal
and exhibit other unfavorable characteristics normally associated with
hydrophobic textiles.

[0005] What is needed are compounds and/or compositions that can be
used to treat synthetic textiles so as to provide a more durable hydrophilic

coating. What is also needed is an easy method to apply these



where R25 is Hor nethyl; R26 is a divalent alkyl radical of Ito 6 carbons
where the subscript h may be 0 or 1; R24 is selected fromthe group

consi sting of H, nonoval ent hydrocarbon radicals of fromlto 6 carbon atons
and acetyl where the subscripts e, f and g are zero or Eositive and satisfy
the foll ovvi‘ﬁﬂz?‘)&o“azf’?:’onshi ps: 25 e +f + g <20 wth e STUE BI¥? and R17
are each independently selected fromthe group of nonoval ent hydrocarbon
radicals having from1 to 6 carbon atons or R15; a surfactant having the
general formula (Il11): MDIM2 wherein ML=(R27)(R28) (R29\0; n P-71'1112;

M. --(R39)(R31)(R32) Siat2l and D1=(R33)(Z) 5102,2 where R27, R28, R29,
R30, 31, cBponRds/EoiipdfiforRatmbRASRIBARNG!protiEk BGIBH: hyBbhiiGnaHOUP

consisting of Ito 4 carbon nonoval ent hydr on radicals, aryl, and a

O Ahin t L AtheBB rBLM ;2
hydr ocar bcp(_lg,g(égar oup 9k, Z}tt ea%gg(?\@rg |§?eg](rp afrg NeheRBBEY 9group; Z is an

al kyl eneoxi de group o _ _
L N A S B
fromlto §5®§P %@ﬁng[oo atasgfaﬁla%sétt?/ '!esatﬂ%iw ?V%gcogﬁ%s@% i S&t%}sltgéﬁ 4 03? réé zero or
e e T N et e e

conpri st n%ség%et%telnqgthgglatrgquthetr ggsgn e |r|1 ﬁ)éslze\gtié)ns that immediately follow.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a method for altering the solid
surface of a synthetic textile with an active silicone compound or a composition
containing at least one active silicone compound. The method comprises
washing and/or rinsing a synthetic textile with a composition containing at least
one active silicone compound so as to produce a synthetic textiles having a
hydrophilic surface that is not sensitive to a wide range of pH fluctuations and
does not wash off in one or two washes. . The active silicone compounds used in
the method of the present invention is/are selected from a group consisting of a
surfactant having the general formula (1):

RRA)(R)Si-R* - SIR?)(R)R")
where R' R? R® R® and R® are each independently selected from the group
consisting of 1 to 6 monovalent hydrocarbon radicals, aryl, and a hydrocarbon
group of 7 to 10 carbons containing an aryl group; R*is a hydrocarbon group of 1

“to 3 carbons; R is an alkyleneoxide group of the general formula:



(I'V) where R represents independent from each other organic groups, which
contain noieties selected from quaternary amoni um groups or am neoxi de
groups, Vis selected fromthe group V' or group V2, where V2 is sel ected
fromdivalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon noieties with up to 1000
carbon atons (the carbon atons of the bel ow defined polysil Oxane noiety Z2
are not counted here) optionally containing one or nore groups sel ected
from-0-, 6 0 -N+R22-, where R2 is hydrogen, a divalent or trivalent,
strai ght chained, cyclic or branched, saturated, unsaturated or aromatic
hydr ocarbon noiety with up to 100 carbon atons, optionally containing one
or nore groups selected from-0-, -NH, - C(0)- and -C(S)-, and optionally

substi tut ed By, oNs),Q;HIBY,@,ALDRRY, WHERIRY is 4 alvaedteidedropiranbiesdgr oup consi sti ng
of hydroxyl, an optionalTy substituted , preferentially one or nore N atons

cont ai ni Ny NghREABYS HdicalR Rty tha Birature:abkyLCarr AR ' lbalwopteaR isd1  pol yet her,
pol yet herest ér, under the proviso that if there are nore than one -NR2-

groups they gapitye A'tenRtdigadnt alkyldaditabehto 6 caBicBs-wheopthiesndcligtd t he noiety.
V2 can be substituted by one or nore hydroxyl groups and the noiety V2
cont ai ns at rha@asto ont RYiosyect&Pfrorothet dreupf consisfing d’H, Rionovajgiére RL i s
identical or different, selected fromthe group consisti ng of; Cl to C22
al kyl , fl uorhy§GcarBbwaalideis of drid 6@B:DIGtrsyANd agall, witkiectfathe Tmgatioy 1000,

that the subscripts a, b and ¢ are zero or positive and satisfy the following

relationships: 2<a+b+c< 20witha > 2;

a surfactant having the general formula (ll):

MM’
Where M=R'2 R™ R™ §i04; M'=R"R'™® R"" SiO412; with R" selected from the
group consisting of branched monovalent hydrocarbon radical of from 3 to 6
carbon atoms and R'8, where R'® is selected from the group consisting of
R™ R® R?' SIRZ and (R™ R™ R™)SIRZ (Si (R R™)Si04) with R™, R, and
R?' each independently selected from the group of monovalent hydrocarbon
radicals having from 1 to 6 carbon atoms and monovalent aryl or alkaryl
hydrocarbon radicals having from 6 to 13 carbon atoms and R?% is a divalent
hydrocarbon radical having from 1 to 3 carbon atoms, R™ and R are each
independently selected from the group of from 1 to 6 carbon atom monovalent
hydrocarbon radicals or R"™, with R' an alkylpolyalkyleneoxide of the general
formula:

R23(02H4O )e(CsHsO)f(C4H80 )9R24




V1 is selected fromdivalent or trivalent, straight chained, cyclic or
branched, saturated, unsaturated or aromatic hydrocarbon noieties with up
to 1000 carbon atonms which can be substituted by one or nore groups
selected from O-, where R2 is as defined above and the gruops R2 in V and
V2 can be identical or different, C(0)-, C(S)- and , where -Z1- is a

noi ety of the formula -, -, RI12. 1R Sti-0 Si- n2 where RL is as
defined above and the groups RL in V and V2 can be identical or different,
with n2= 0 bis 19, and optionally, the noiety V1 can be substituted by one
or nore hydroxyl groups, where the noieties V1 and V2 in the

pol yamroni um pol ysi | oxane copol yners can be identical or different, under
the proviso that at |east ane group Z1 or Z2 is present and

where R? is a divalent linear or branched hydrocarbon radical having the
structure:

--CHa--CH(R?%)(R*®),0—

where R®is H or methyl; R% is a divalent alkyl radical of 1 to 6 carbons where
the subscript h may be 0 or 1; R* is selected from the group consisting of H,
monovalent hydrocarbon radicals of from 1 to 6 carbon atoms and acetyl where
the subscripts e, f and g are zero or positive and satisfy the following
relationships: 2 < e +f +g < 20 with e > 2, and R and R are each
independently selected from the group of monovalent hydrocarbon radicals

having from 1 to 6 carbon atoms or R";

a surfactant having the general formula (Il1):
M'D'M?

wherein M'=(R?)(R?*®)(R*)SiO112;

M2=(R¥)(R*')(R%?) SiOy2; and

D'=(R*)(Z) Si0zz

where RY, R, R®, R®, R¥, R% and R¥ are each independently selected from
the group consisting of 1 to 4 carbon monovalent hydrocarbon radicals, aryl, and
a hydrocarbon group of 4 to 9 carbons containing an aryl group; Z is an
alkyleneoxide group of the general formula:

R3*(C2HsOM(CaHsO)(CaHsOXR”,



where the positive charges of the ammoni um groups are neutralized by
organi c or inorganic acid anions. [0008] The nethod of the present invention
can be used with textiles conprising synthetic polyners so as to provide
hydrophilic characteristics either in the wash or rinse cycle of a hone

| aundry machi ne. I n another enbodi nent of the present invention the nethod
can be used in an industrial setting before or after the textile is made
into a garnment. In one enbodi nent of the present invention the active
silicone conmpounds di scussed above can be added to a | aundry detergent
conposition or a fabric conditioning conposition that can be applied to the
textile in the wash or rinse cycle of a hone |laundry nmachine. The invention
is described further in the Detail ed Description section that directly

fol | ows. DETAI L(Eﬁ? DESCRI P%:péo?\l r}cﬁg | ghj\—ll%gl] OVENTL G, FRRa3Hs l;;p@@lc,iy,rmr ein,

i nteger val where *igedingsi crPpts refer to nol ecul ar species and

non-integer val ues of stgischi tri | @nSisfiRf H, hiondvdientt ur e of
mol ecul ar sﬁfe%?%gorbﬁo%?sn'gIsé%iﬁ?%&edéﬁmg“?&éa (gl{dage lts)é@i s, a nunber average

basis or a nole fracti.on basis. dnsSshdres And Hedubsdripts pol ymer s of
t he presenthWﬁW@HFWdﬁmFﬂﬁpﬁﬁgﬁaé%ggégéﬁ%tacrylic,@hylon and m xtures

thereof . These synthetjc noly B ahSRIREN P ternBashipd: Rl imdtus al Ti ber s
such as cot t-drﬁ”&ﬁﬁ?’SFe&%%er%tspéU%‘rﬁ‘@ddﬁ%e a0 20%91042083PCT/ US2008/ 010942

synthetic/ng%ﬁ&%h}g%%g%fyﬂghmggﬂmg$§o be treated by the method of the

present inve ] used herein, textile refers to any materia
nede of i nt g | gl bhilaRIsIGHE O sUsLamdemplisiughestegy i ng,
knitting, crocheting, or bonding and finished pieces of fabrics al so
referred to 2] The present invention provides for a nethod for
altering thgﬁégﬁ?@%@3?$§@g?of a synthetic textile with a conposition
containing at |east one active silicone conmpound. In particular, the
present invention provides a nethod for altering the solid surface of a
textile by p q¥'di g a hydrophilic surface that is resistant to degradation
over a wide pkyrange and therefore is nore durable than existing
treatnents el avai l abl e. As di scussed above, synthetic fibers that
have been tr ed {o have, or naturally have, a hydrophilic surface often

| oose their hydrophilicity af{ie¢y one wash. The nmethod of the present

i nvention uses active silicone conmpounds or conpositions that resist pH
degradati on, reduce the surface tension of aqueous SySt%Q5¢ ang.inpart

rapi d spreaghs@ rRrshrawints indegendpetrftane sachagitien Higas¢ 81EPHr Ny dr ophi 1 ¢
coating that is.nore dur I-Sni i lo afineokiee geuket t oday.
The hydrophiIF%”%@@&?W%W@Q%ﬁwé ggﬂe %%th?avﬁgh%?esent i nvention can be
applied during a hone |aundry cycle or on an industrial |level. [0013]A
fabric havi L L LSt \8S is nore desirable than a
hydrophobicQg%gygggﬁgéédg%gFﬁﬁﬁggﬁétﬁgiHs | ess static charge after being
tunbl e

- where

VzmsdededﬁmndeeMorUWdem,mm@humamedﬁwdmorbmndwm
saturated, unsaturated or aromatic hydrocarbon moieties with up to 1000
carbon atoms (the carbon atoms of the below defined polysiloxane moiety 72
are not counted here) optionally containing one or more groups selected from

——O—,
—NR%-,




dried, has inproved stain renoval properties, has inproved transpiration
for all sport fabrics. [0014] O particular inportance in the present
invention is reducing static charge in garnents. Static charge is the
result of an e r surface having too many el ectrons én ati ve charge),

or too femﬁ%Pé@Pﬁ5ﬁ§5(p05|tlve charge) and the el ectrof m@?@”%%PMﬁDV|ng
("stand). Wen static electricity suddenly noves, like in a spark (i.

el ectrostatic discharge), it is no |onger static. Materials that are
nonconductors of electricity and have good el ectrical insulating properties
are known as dielectric materials. A dielectric will not, in practical
ternms, peraN*Ri4the flow of electricity. If there is a |arge enough voltage
across a dielectric, the insulation will breakdown, electrons wll suddenly

flow and ANSFaRK it Bydipgan. arfixalenl QrdEwalsrle sisaight chaiiedy cuclicsman@ede pendent
on both the gRieidRlundtrdtbe of Qfd?#é\ﬁﬁﬁ/d?c;catr% ARty With upﬁbr‘i@@tca@ﬂ)&n of the

fi ber polynmers can be classified as di'electric naterlals his is

especial ly t@tg@sf eptianaly sentaining eeg ar mereygronps salectssl fy%‘ét@r, -Ndt.yol ef i ns,
acrylics etcgd) ﬁ -BRherd@l tﬁﬁél é’ub@ﬁﬁ:@éﬂ%fbﬁ&hlﬁ %F@Bh&%itué’ntghafged when
r ubbed agalns ot er t'erial’s. e present 1nvention I's designed to reduce
and/ or al t ersel¢nded framaibegrogn pmsmmgtquémvlm en ohtietalyspbstitatachg t he
fabric/ mater nposi ti ons
descri bed he‘?r%ueﬁ‘!‘\p‘téﬁ”é%g]ﬁﬁi&g I‘jt\?gﬁss‘} ?ac@fr?é “%wgcai&?iﬁ@é%%'ﬁ% he net hod
of the pr eswkylamvmnﬂlamylaremar@olwmmpetyefrrementar gnderpthemnewscn theg ifof a

“Re 205 (o) TR TR TRGE e B2 ubtidiey.cop hgospicdl ol M Brentycnont |y

sel ect ed t0g@)t,he group consisting of Ito 6 nonoval ent hydrocarbon

radi cal s, ?féé- and a hydrocarbon group of 7 to 10 carbons containing an
aryl group; ( is a hydrocarbon group of 1 to 3 carbons; R7 is an

al kyl eneoxi de group of the general formula: R8(02H40)a(C31160) b( C4H30) cR9,
where R8 is a | ent gar or branche hydrocarbon radi cal having the
structureopt'@ﬂig @F@@'F3 %b*?%sﬁsé'?‘itgg RY GPe REMMIRFE NYRFPKYE FOUPHADYI ent
al kyl radical of Ito 6 carbons where the subscript d may be 0 or 1; R9 is
sel ected fromthequr up consi sting of nongval ent hydrocarbon radicals of
lto 6 carb¥h Y/ intaie aleastars @eur 6t AEhEI fAiWai on that the
subscripts a, b and care zero or positive and satisfy the follow ng
relationships: 2 <a+bc <20 wth a > 2; a surfactant having the general

fornula (11): MM 12 R13 R14 siovZ: nR1PR16 nl7 where M=RI"( S101/2; with
R12 selected fromthe group con5|%t| Rg branched nonoval ent hydrocar bon
radical of from3 to 6 carbon at ém 5, where R18 is selected fromthe

group consisting of Szo H21 si R2 1a (ﬁﬂlﬁ%ﬁlRlS R17)SiR22 (Si (Ria
mmi4) 5101/ 2) with R19, R29, and 2 i

where

R' is identical or different, selected from the group consisting of: C4 to Cp; alkyl,
fluoro(C4-Cg)alkyl and Cg-Cyq aryl, and
with ny = 20 to 1000,




R21 each independently selected fromthe group of nonoval ent hydrocarbon
radicals having fromlto 6 carbon atons and nonoval ent aryl or al karyl

hydr ocar bon radicals having from6 to 13 carbon atons and R22 is a dival ent
hydrocar bon_radi cal having from1 to 3 carbon atoms, R13 Fnd R14 are each
independentW?zggpﬁ%%%d fromthe group of from1l to 6 cAFBERHY o Honoval ent
hydr ocarbon radi cals or R12, wth RL15 an al kyl pol yal kyl eneoxi de of the
general formula: R23(C2F140) e( C3H60)i (CA4HB0) 9R24, where R23 is a dival ent

| i near or branched hydrocarbon radical having the structure:
--Cl1-12- - CH(R25) (R26) ho_ where R25 is H or nethyl; R26 is a dival ent alkyl

radi cal ofy'ls t8ebte@aFdP BV aMEbEtrVERNE WRAR/N BhailedBY cieoPbhchRed R24 i's
selected fromthe group consisting of H "nonoval ent hydrocarbon radicals of

fromito 6 cEtWsehugpaiuEad o8 argmatigiaceoganorsmeidtiespith wis 180 g are zero
or positive ahgosgldnd Which&ah®d MsHidLHREAOBEMoRS grotips&etedted frm< 20 Wi th
a > 2, and R16 and R17 are each |n3ependently sel ec?ed fromthe group of
nonoval ent hydrocarbon radicals having from1l to 6 carbon atons or Rl5; a
surfactant -having the general forrmula (111): MDLM2 wherein

ML=( R27) (RZ8) ( R29) si ov2; M2=(R33)(R31)(R32) Siam and D1r(R33)(2Z2) S 2
where R27-NRFS, -29, R30, R31, R32 and R33 are each i ndependently sel ected
fromthe gre p consisting of Ito 4 carbon nonoval ent hydrocarbon radicals,
aryl, and a hydrocarbon group of 4 to 9 carbons containing an aryl group; Z
i s an al kyltheneBXides definea afovehmndgbagradpsfRTimM'and V2 can be identical or

R34(C21- 1402](%.&03 O J(C4HB0) kKR35, where R34 is a |inear or branched

di val ent hydt'8%&Ffbon radical of 2, 3, 5 6, 7, 8 or 9 carbon atoms; R35 Is
selected fromthe group consisting of H nonoval ent hydrocarbon radicals of
fromlto 6 carbon atons and acetyl, and the subscripts i , j and k are zero
or positi\TQ(éPTd satisfy the following relationships: 2 <i +j + k < 20
with i > 2c@pdagg xtures thereof. [0016] Additionally, the active silicone
conpounds nmy includg a pol yammoni um pol ysi | oxane copol yner surfactant
conpri si ngZrep¥Agiamy ar$ fSNeie ¢idhe B (1v);

rl |Rl [R]
diolsiols
kLR

n2

where
R'is as defined above and the groups R'in V' and VZ can be identical or
different, with

n2 = 0 bis 19,
and optionally, the moiety V' can be substituted by one or more hydroxy! groups,
where the moieties V' and V2 in the polyammonium-polysiloxane copolymers can

be identical or different, under the proviso that at least one group Z' or Z%is

present and



(1v) where R represents independent from each other organic groups,
whi ch contain noieties selected from quaternary amoni um groups or
am neoxi de groups, Vis selected fromthe group V1 or group V2, 14  where

V2 is sel e%?%o@fo d| val ent or trivalent, straight chgjﬁ@ﬁgzogg/xlguzc or
et

br anched, arate unsat urated or aromatl c hydrocarhb S“wth up
to 1000 carbon atom; (the carbon atons of the bel ow defined pol ysil oxane
nmoi ety Z2 are not counted here) optionally containing one or nore groups
selected from O0--, NR2-, -N4R22-, where R2 is hydrogen, a divalent or
trivalent, straight chained, cyclic or branched, saturated, unsaturated or

aromatic Mdfé)ﬂ@r ;lm*nm@rgeyvof helmirnile @M@oﬂemmnzapbymgérw
cont ai ni ng one or nore groups selected from-0-, -NH, - 0(0)- and -C(S)-

and opt i onamrwcga%@t:.apﬁteéuo one or rmore substituents, selected fromthe
group consi sting of hydroxyl, an optionally substitut ed , preferentially
one or nore N atons containing heterocyclic group, am no, al kylam no,

di al kyl arqdm jpol yﬁﬂ@het%'d‘f%@?%’s%ﬁnveh'm%aﬁB@u@é@WxtﬁQeitf@é if there
are rmre han”one -N P2- groups they can dentical or different, 0(O)-

C(S) - gbrﬂﬂﬁélhéf syhfEHETRAIGMEre€o 58%b PRVRIARHrd MR aQBRstRYs difRke hydr oxyI

groups an
in the wash or rinse cycle of a home laundry machine. In another embodiment of

the present invention the method can be used in an industrial setting before or
after the textile is made into a garment. In one embodiment of the present
invention the active silicone compounds discussed above can be added to a
laundry detergent composition or a fabric conditioning composition that can be
applied to the textile in the wash or rinse cycle of a home laundry machine. The
invention is described further in the Detailed Description section that directly

follows.

DETAILED DESCRIPTION OF THE INVENTION

[0009] As used herein, integer values of stoichiometric subscripts refer to
molecular species and non-integer values of stoichiometric subscripts refer to a
mixture of molecular species on a molecular eight average basis, a number
‘average basis or a mole fraction basis.

[0010] As used herein, synthetic polymers of the present invention include
polyester, acrylic, nylon and mixtures thereof. These synthetic polymers can also

be blended with natural fibers such as cotton and/or wool to produce a



the noiety V2 contains at |east one group -Z2- of the formula where Rl is
I dentical or different, selected fromthe group consisting of: Cl to C22

al kyl, fluoro(arC o)al kyl and C5-Cl10 aryl, and with n1 = 20 to 1000, VI is
selected fr | t or trivalent, straight chained, | branched,
sat ur at ed, u?gg@é@g ed or aromatic hydroca?bon noi etiegﬁ%‘m&%@ﬁ%@%g 1000
carbon atons which can be substituted by one or nore groups selected from
-0-, -NR2-, where R2 is as defined above and the groups R2 in VI and V2 can
be identical or different, -C(S)- and -Z1-, where -Z1- is a noiety of the
formula n2 where Rl is as defined above and the groups RL in V1 and V2 can

be i denti gghthefic/HafutaRiHd thet £4h Bido BeQrdated BiPthe rasthoaRf itnpidsgnt t he noi ety
VI can be substituted by one or nore hydroxyl groups, where the noieties V

and V2 injtketee! yammoni um pol ysi | oxane copol yners can be identical or
different, under the proviso that at |east one group Z1 or Z2 is present

and [0011] As used herein, textile refers to any material made of interlacing
fibres including fabrics made through weaving, knitting, crocheting, or bonding
and finished pieces of fabrics also feferred to as cloth.
[0012] The present invention provides for a method for altering the solid
surface of a synthetic textile with a composition containing at least one active
silicone compound. In particular, the present invention provides a method for
altering the solid surface of a textile by providing a hydrophilic surface that is
resistant to degradation over a wide pH range and therefore is more durable than -
existing treatments currently available. As discussed above, synthetic fibers that
have been treated to have, or naturally have, a hydrophilic surface often loose
their hydrophilicity after one wash. The method of the present invention uses
active silicone compounds or compositions that resist pH degradation, reduce the
surface tension of aqueous systems, and impart rapid spreading and wetting
properties, and therefore provide a hydrophilic coating that is more durable than
what is available on the market today. The hydrophilic treatment of the method of
the present invention can be applied during a home laundry cycle or on an
industrial level.
[0013] A fabric having hydrophilic characteristics is more desirable than a

hydrophobic fabric because it has retains less static charge after being tumble
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where the positive charges of the anmmoni um groups are neutralized by
organic or inorganic acid anions. [0017] O her silicone containing
surfactants that resist degradation over a wi de pH range, nanely a pH of
about 2 to ; t hat provides hydrophilic properti fabric when
exposed thé?gggﬁg%éaalso envi sioned to be used as partbgin%ﬁgg%%ﬁﬁod of the
present invention. [0018] The silicone conpounds described in Fornmula (I)
above are fully described in a co-pending application having the United
States Serial No. 11/379592, which was filed on April 21, 2006 and is
entitled, Hydrolysis Resistant Organo-Mdified Silylated Surfactants, the
contents efiedhhain@révddistaindehtivarpropeies, had inipsowid traipirabiyn fefair ence.
Simlarly, the silicone conmpounds described in Forrmula (I1) above are fully
descri bed sphprtdatiespendi ng application having the U S. Publication Number:
US 200710088091, which was filed on Decenber 13, 2005 and is entitl ed,
Hydrol ysi godiefyi st anbr PhgiRiiar MsiridnRe ibtnel pre¥amtanveintibAtd Alfusingt igcont ents

of which are i'ncorporated herein in its entirety by reference. Finally, the

i | cone_cRERRUALANABRE! SRRE chirdBs MY fslit bt dn 8RAKG: Alrackiidihgigser | bed in

a co- pending application having the U S. Publication Nunber:

2007/ 018400, Wbiikdhs égétide%%)rgﬁw_%\%.efectr%ﬂg)?%ﬁﬁﬁ/eia‘a‘?@és)iéd[ e cont ent s

Hydr ol ysi s Resi st ant ano risiloxane act an

of which %‘ié?;grjoﬂﬁgwgé%sﬁnﬁgfsﬁitﬁgi WHehSst 2 SIEEHY; é/lgioféfngf RBGEs, nkQﬁ’nw] The
production of the above-referenced silicone conpounds used in'the nethod of
e Preseloday G il MRyl 1A BB ARDIN @R GyURRR. vashi no

tEe fabric eﬁst oge ot d3¢ cogpo s can ?pcorqing

sted absonduiE THISTRIVEER 8 3haub el EELRE b Ko LS Pl "as e
h . | i ' | d. al. illed i h d

fhe oi 1| cond BABoORE S FIrelisdhBrhSuo R e T SeHO T L LAY B5h and

t herefore enables_the ful| scope of the clained.inpvention. [0020] The

ur abi |1 £ §T F5de by lars SBoua vayge S eaplRb ity Finsbiaten bl ne

nmet hod of the present inventio nexpect edl enai ns drophilic for many
nor e vvashbéef?g‘dﬂ}“’?’ BICEirRs W ash'dg?'ﬁyﬁ'@ ialf‘df%Bl}/?rgéeW"é‘aFgé V@IR9€ ot her net hods
to provide hydrophilicity. The effectiveness and unexpected durability of
the hydr opRF$ISENtivaPERakEPIVELS ereidanipribeth thedhaiesdl aiid the thicknesst Alod of the
present invention is shown in the exanples and further discussed bel ow.
TESTI NG Ptiecrpigee! Frostell pHtediheypriyssropanbeiclasaifiedids dpetiie | NSTANT
PROCESS ON FABRI CS [0021] To determ ne whet her the effectiveness of process
of the i n§aagnals.nNdnisi aspecieRetrie forgwnigtiadhersi gid nMgnereal¥pstes have been
carried out. Two 100% pol yester T-shirts were used in the exanpl es as
"fabric moalyplefies, qaylics et rlbleje amaieriale casilyretogaaieleatrestakieaily sgargechi ne
together with cotton T-shirts and cotton terry towels, as ballast. The
entire wawhehaoalbadhagaiasiattenihateridist €hgjpraseahigventidn isdesignedue f abric
softener at the rinse cycle to which the silicone additive has been added.
At the endccdicewasioralter the guirgdsiisgics Bf Hid static vearge dyicodtingtiee t unbl e drier.

[ 0022] The nmet hod used to neasure the effectiveness of the instant invention
i n the exé&aipicasateds! witropt leasttorerafghd sifitonescategingnuerbr o siteasutesctibed t | me
absorbency (sec.) of 20 mcroliters of distilled water through pol yester
textil es. herein.
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,[0023]In order to test the durability of the hydrophilic characteristics of
‘a fabric produced using the nethod of the present invention, a durable
hydrophilicity test was conducted. In this test, hydrophilic polyester
fabric was washed four times with [aundry detergent and then rinsed with
water until the polyester beconmes hydrophobic. The pol yester | oad was dried
after each wash cycle and the drop test was carried out in order to check

t he hydrophilicity/hydrophobicity. The greater the nunber of wash/dry
cycl es necessary to reach 100% hydr ophobicity indicates the greater
durability of the hydrophilic coating provided to the fabric using the

nmet hod of the present invention. [0024]In order to test the anount of
static charge and the duration in which the static charge is retained on a

fabric subj tot hafo cdntlPuRdLsentn theyefiddonthe psdsahi ¢ test was
conduct ed. %gﬁﬁest i@sggﬁegnea n%t only to neasure the quantity of the

static char gg QforfisfafPedisoréd éh algfoubTofdiling of £6urfzetantisavingthenod of t he
present invention but also to determ ne the influence of duration of the

retai ned chadg.ggra%r,ﬁmgz(ﬂ;r eated fabric. EXAMPLES [0025] Exanples 1 -4 and
conparative anples A and B are descri bed bel ow and the results provided
in tables and graphs that igReeiParbsivRf BSilROYRDIRE eafter. [0026] For each of
the exanples 2.7 Kg of wash |oad including 4 (40x60 cm 100% cotton terry
Towel s, 2 (24Rrx FBIRF, BR300 R® &2 @acmihddi@gerdiyiselonted fremttae group 100%

pol yester T-shirts were placed in a Indesit W3T, front |oad washing

machi ne. Thecohsistihg ofi t@6 tivanvaiers hedroeatben dicalagrdeandd Bidpsa®eP t on cycl e
using 50 grans of detergent (Persil Color- trade nane) and V\BI’? spun at
600r pm [ 00ZTdBETb 40 Aamhars eentainiegaman! GeuRi &S &ra HEEPAMEI & NRE o fabri ¢
softener and no silicgne additives were added to the rinse cycle in the
washer . [0028PERaps:&R’ B omakdengoxida gesup chdhegersdl e !@bove, and fabric

sof tener was 8added to rinse cycle in the washer with no silicone additive.
[ 0029] ExanplR(QH:QhaC:teP biCatls@eR as descri bed Exanple A except a silicone

e B T S R LR 2" ek ™

e A e T TEI Al 5. hGe R fh AReA R i Labdiga b 1 ¢ sof tener
radical of 1 to 6 carbons where the subscript d may be 0 or 1; R® is selected from
the group consisting of H, monovalent hydrocarbon radicals of 1to 6 carbon

atoms and acetyl, subject to the limitation that the subscripts a, b and care zero

or positive and satisfy the following relationships: 2 <a+ b +¢ < 20witha > 2;

a surfactant having the general formula (lI):

MM’
where M=R™ R R™ Si0y»; M'=R'"R™® R'” Sj04,; with R'? selected from the
group consisting of branched monovalent hydrocarbon radical of from 3to6
carbon atoms and R'8, where R'® is selected from the group consisting of

R'™® R® R?' SiR% and (R'® R R")SIR% (Si (R™ R™)Si0y2) with R, R¥, and



WO 2009/ 042083PC171. 182008/ 010942 [ 0031] Exanple 3 was carried out as

Exanpl e A except a quaternary am nosilicone pol yether copol yner of general
formula (1V) was added to the rinse cycle in the washer. [0032] Exanple 4
was carried out as Exanple A except a second quaternary am nosilicone

pol yet her copol yner of general formula (1V) was added to the rinse cycle in
the washer. [0033] The Hydrophilicity/ Hydrophobicity Results using Drop Test
of the Exanples are as follows: Drop test results on polyester T-Shirts:
EXAMPLE EXAMPLE EXAVMPLE EXAMPLE EXAMPLE EXAMPLE A B

R?' each independently selected from the group of monovalent hydrocarbon
radicals having from 1 to 6 carbon atoms and monovalent aryl or alkaryl
hydrocarbon radicals having from 6 to 13 carbon atoms and R% is a divalent
hydrocarbon radical having from 1 to 3 carbon atoms, R'3 and R'*are each
independently selected from the group of from 110 6 carbon atom monovalent
hydrocarbon radicals or R'2, with R' an alkylpolyalkyleneoxide of the general
formula:
R?(C2H40)e(CaHeON(CaHsO)gR*,
where R? is a divalent linear or branched hydrocarbon radical having the
structure:
~CHa--CH(R?®)(R?®)hO—
where R%is H or methyl; R% is a divalent alkyl radical of 1 to 6 carbons where
the subscript h may be O or 1; R2 is selected from the group consisting of H,
monovalent hydrocarbon radicals of from 1 to 6 carbon atoms and acetyl where
the subscripts e, f and g are zero or positive and satisfy the following
relationships: 2 < e + f + g < 20 with e > 2, and R"® and R'7 are each
independently selected from the group of monovalent hydrocarbon radicals
having from 1 to 6 carbon atoms or R'®;
a surfactant having the general formula (l11):

M'D'M?
wherein M'=(R7{R*)(R*)SiOz;

Mzz(Rso)(R31)(R32) SiOq2; and
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1234 Drop Tinme, sec. >120 >120 0 0 O O [0034]Drop Test results of the
exanpl es A and B show that polyester T- shirts washed with detergent
(Exanmple A) and with fabric softener at the rinse cycle (Exanple B) are
hydr ophobi ¢, whereas the addition of the silicone additives of the present
invention as rinse additives (Exanples 1, 3 and 4) or with fabric softener
(Exanple 2) nmake the polyester textiles hydrophilic. Durability Test:

[ 0035] To neasure the durable hydrophilicity of the polyester t-shirts, the
shirts were placed in the Indesit W63T, front |oad washi ng machi ne and
washed at 40 degrees Celsius on the cotton cycle using 50 grans of Persil
Color detergent. The | oad was spun at 600 rpmfor 4 tines. The | oads were
then washed only with water until the polyester becane hydrophobic. The

| oads were i&i_ﬁadg ﬁé)tﬁeé each wash cycle and the drop test was carried out on
t he pol yester ™ s) Y 522 Hydr ophobicity at this stage was cal cul ated using
the follow ng equet p@Ngee pw R31 R and R® are each independently selected from

the group consisting of 1 to 4 carbon monovalent hydrocarbon radicals, aryl, and
a hydracarbon group of 4 to 9 carbons containing an aryl group; Z is an
alkyleneoxide group of the general. formula:

RH(C2H40)(CsHsO)(CaHsO )R, where R* is a linear or branched divalent
hydrocarbon radical of 2, 3, 5, 6, 7, 8, or 9 carbon atoms; R% is selected from the
group consisting of H, monovalent hydrocarbon radicals of from 1 to 6 carbon
atoms and acetyl, and the subscripts i, j and k are zero or positive and satisfy

the following relationships: 2 <i +j+k <20 with | > 2; and mixtures thereof.

[0016] Additionally, the active silicone compounds may include a

polyammonium-polysiloxane copolymer surfactant comprising repeating units of

the formula (IV);

A—Z—20

(V)

where R represents independent from each other organic groups, which contain
moieties selected from quaternary ammonium groups or amineoxide groups,

V is selected from the group V* or group V2,
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Hydr ophobicity Index = 100 x ti/ to where t1 = drop time of polyester
t-shirt neasured after each wash and dry cycle to = drop tine of polyester
t-shirt pre-treated. EXAMPLE A EXAMPLE B EXAMPLE 1 EXAMPLE 2 EXAMPLE 3

EXAMPLE 4 ¢§V8f200 ;2983and dry cycles to become hydr OphObi)((,:T/USZ:(IIé}/OIOMZ

where

V2 is selected from divalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon moieties with up to 1000
carbon atoms (the carbon atoms of the below defined polysiloxane moiety z?

are not counted here) optionally containing one or more groups selected from

—O-,

-NR?-,

—N"R%—,

where R? is hydrogen, a divalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon moiety with up to 100 carbon
atoms, optionally containing one or more groups selected from -O-, -NH-, -
C(O)- and -C(S)-, and optionally substituted by one or more substituents,
selected from the group consisting of hydroxyl, an optionally substituted ,
preferentially one or more N atoms containing heterocyclic group, amino,
alkylamino, dialkylamino, polyether, polyetherester, under the proviso that if
there are more than one —NR2- groups they can be identical or different,

~C(O)-,

—C(S)-,

optionally, the moiety V? can be substituted by one or more hydroxyl groups and

the moiety V2 contains at least one group —Z>— of the formula
y group

R' |R' | R!
Si-oldi-oldi-
1L\1 13\1 I|{1

ni
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11 14 16 WD 20091042083PCT/ US2008/ 010942 Hydrophilicity Pol yester Fabrics
Durability Test 12345678910123141516 [ 0036] As shown in the
t hr ee- di nensi onal graph entitled Hydrophilicity Pol yester Fabrics
Durability Test set forth above, Exanple 4 never reache 0%
hydr ophi I i TP 9°°¥VEM%after 16 repeated wash and dry cycfgg&g*ﬂ%g?”?he
durability of the hydrophilic characteristics of fabrics washed with at
| east one of the above-described silicone conpounds is evident fromthe
sheer nunber wash and dry cycles that have to be conpleted in order to
ei ther reach 100% hydrophobicity. In the case of Exanple 3, 100%
hydr ophobi city was never reached, as shown in the Durability graph above,
but for purposes of this test it is listed in the table above as reaching
100% hydr opleohi city in greater than 16 | oads. [0037] Exanples 5 and
conparative Exanples C and D are designed to neasure the anount of /
retention of static charge on a fabric subjected to the nethod of the
present i R énidieotical Dhéifisagnt: selasted$rom the grhap gensistingnof: 6n to Fer alylhance of
materials is to I p ar cay tinme": how quickly any charge
put on the ﬁEP‘%?gﬁgg@ﬁgégﬁﬁgﬁé1635&23?d through the material and away to
earth [ 1] withhe =s20mad €300,way to test the charge retention capability of
materials is to put sone charge on the material and see how quickly this
charge di sappears. [0038]JClI 155v5 Charge Decay Test Unit is an instrunent,
whi ch use¥'& $dlgtted dlohngdiealent ongiveieat; Baaigat timinehasilic ar panhchedf charge on
the surface of material to ge tested. 9 fast response . leC&%ﬁf tic field
met er obser \A8UralRd, YBFRRLed anarmRlle r?%rgo'bﬁ‘é’&g'@sdﬂﬁ't% ial and
nmeasur enent dashdrRae it whied caHibekdupstititetl pbhdgemond heoups delstehroge
m grates away. Corona charge deposition is a sinple way to simulate
practical charging events. It allows control of initial surface voltage and
charge polarity and is applicable for all types of surfaces, whether
uni form or mgth | ocal i zed conducting features. Studies have shown that
corona chalNié—decay matches wel | the practical situation of the decay of
char ge gegﬁnﬁggd by rubbi ng surfaces together and provi des consistent,

er

reproduci b eSults that are not affected 2by corona, exposure..
where R? is as defined above and the groups R*in V' and V* can be identical or

different,

-C(O)-,
-C(S)-and
~Z'—, where -Z'— is a moiety of the formula

rl |Rl | RI
-§i—0 S|i-O S}-
Rkt

n2

where

R'is as defined above and the groups R'in V' and V? can be identical or
different, with

n, = 0 bis 19,
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[ 0039] The foll ow ng exanpl es descri be the charge decay tine neasurenents on
pol yester and on el ast ane/ pol yam de fabrics treated with and w t hout
silicones, after washing, to assess the charge retention capability.

Normal Iy, el astane/ pol yam de fabrics are extrenely hydrophobi c. whereas

pol yest er i@8ﬁ$ﬁwﬁﬁ ilic because it has a pre-treatnen?ggﬂgwﬁﬂhgﬁé textile
process. The conpositions of the present invention used to treat the

synt hetic fabrics have been chosen since they make pol yester fabrics
hydrophilic. [0040] Chart 1 bel ow provides the products used in the nethod
of the present invention and the percentage dosed. These products have been
added during the washing cycle and the quantity dosed is the m ninmmone to
make the pol yester hydrophilig. The only exception is for Sanple E, which
has been aad@@ﬂ@lre@liynéwetm@egoﬁ/t @ﬁérbec%k@ﬁéu(qﬁi YRR CaRAraMYHOXB BfBRSs ) t o

- make polyester hydrophilic. Adding it during the washing cycle does not
wor k, even increasing the dosage. Product Quantity dosed into the washing
cycl e, 0/ Whgenileempieliesiiphd B i3 tiBapglyammonganpPsiDxenssapPlMersca Sanpl e F

be identical or different, under the proviso that at least one group Z' or Z%is

present and

where the positive charges of the ammonium groups are neutralized by organic

or inorganic acid anions.

[0017] Other silicone containing surfactants that resist degradation over a
wide pH range, namely a pH of about 2 to about 12, that provides hydrophilic
properties to a fabric whén exposed thereto are also envisioned to be used as
part of the method of the present invention.

[0018] The silicone compounds described in Formula (1) above are fully
described in a co-pending application having the United States Serial No.
11/379592, which was filed on April 21, 2006 and is entitled, Hydrolysis Resistant
Organo-Modified Silylated Surfactants, the contents of which are incorporated
herein in its entirety by reference. Similarly, the silicone compounds described in
Formula (1) above are fully described in a co-pending application having the U.S.
Publication Number: l._JS 2007/0088091, which was filed on December 13, 2005
and is entitled, Hydrolysis Resistant Organo-Modified Disiloxane Surfactants, the
contents of which are incorporated herein in its entirety by reference. Finally, the

silicone compounds described in Formula (lll) above are fully described in a co-

17




4.5 Chart 1 Sanple Ais a silicone additive of general fornula (1) above.
Sanple B is a second silicone additive of general forrmula (lI) above. Sanple
Cis asilicone additive of general forrmula (I1) above. Sanple Dis a
second silicone additive of general formula (I1) above. '

I
silicone add? vy general formula (IV) above. Sanpl SCE’U@O’?{M@??C@%

additive of general fornula (IV) above. [0041] The wash | oad type, wash
conditions and physical /chem cal measurenents are descri bed below. WO
2009/ 042083PCT/ US2008/ 010942 [ 0042] The foll owi ng wash | oad type has been
used for testing: Five 100% pol yester T-shirts, one Nyl on/El ast ane

under wear papding @Ebﬁéﬁtlonﬂﬁoﬂ”@]tﬁéb sombm&réﬁw@nb@wm/ammurl ng the
wash cycl e together with detergent (except for Sanple E, as stated above)

and duri ngnidRevaOfilb8 RAMFebrGa QIQ%SB% lé’\bﬁthleﬁahg dohsrdbsisamer . All the
wash | oads have been pre-washed | ow ng the ASTM Met hod for Fabric

Pre-treat @ﬁgéno %@lf%HtTrfsﬁom%hSur@é’c%rY@SthErc%ﬁfe%‘t’s 8swhieh |a?c¥\/ﬁrcoﬂpor¥\%‘éihed four

times addin of anionic detergent (i.e. Persil color Powder), T=40C,

spin = 60Q.r, efdes:d 1 Mes W|th no detergent, at a tenperature
of 40C, and egmgﬁl?snecyé&%at éo%t 600 rpm and 3. Dried fabrics. [0044] The

wash_condydgigns wi - 2B 0iSIPHE s UbbsLreHlalsfichRE cBRRRRLS Bgdm! es are

as follo
in the method of the present invention to provide a durable hydrophilic fabric

upon washing the fabric with at least one of these compounds can be produced
according the materials and methods described in the respective patent
applications listed above. The information provided in these patent applications
as well as the present application would allow one skilled in the art to produce
the silicone compounds used in the method of the present invention and
therefore enables the full scope of the claimed invention.

[0020] The durability of the hydrophilic coating of the fabrics produced
from the method of the present invention unexpectedly remains hydrophilic for
many more wash and dry cycles than synthetic fabrics treated with other
methods to provide hydrophilicity. The effectiveness and unexpected durability of
the hydrophilic characteristics of fabrics produced using the method of the
present invention is shown in the examples and further discussed below.

TESTING PROCEDURE FOR THE EFFECTIVENESS OF APPLICATION
OF THE INSTANT PROCESS ON FABRICS

[0021] To determine whether the effectiveness of process of the instant
invention, the following non-limiting examples have been carried out. Two 100%

polyester T-shirts were used in the examples as “fabric monitors” (or control) and
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Washi ng Machi ne Used: M ELE NOVOTRONI C Wash | oad Type: 5 T-shirts 100%

pol yester, 1 Nylon/Elastane and bal |l ast Detergent Dosage: 25 g anionic
detergent (i. e. Persil Color as manufacturers reconmended); Tenperature:
40C, Spin = 600rpm Fabric Softener dosage: 20 ml Confort Eyas manuf acturer's
recomndedyoz@f’ﬁ‘fz&}ne Product Dosage: the nini num | evBf VR R0l yest er
hydrophilic. The silicones were added in the washing cycle w thout

sof tener. \Whereas, when softener was added, the silicones were added
together with the softener. The only exception was for Sanple E, which was
added, in both cases, at the softener cycle. The fabrics were washed five

tines 1o WRASHRiddaBnRULAMPmaSRIRE tEFetME Wit SdtRim Pkhils MRiksotfohregyand five
washes, while for nylonielastane fabric sanples were taken only after five

washes. AldeLis EACHIMRE T BB SThshaasl W@ﬁ wi4RBY %tﬂrde?@}gégtdarﬁi With B¢ sanpl es

were stored paper positioned between each sanple to avoid the transfer of

static chajgg, {0 Q0Fe RN hibAORIRN M Bid SilonEOaRRb ndQ4Rl Physi cal

and chem ca asurenents were co cted on eac e sanpl es, nanel Yy

chen ndlli cach of "th
[00a6] A GE0EH BB waf it pRfietlr T e U B LA e g

h th ' ' d . e US| JCI 155v5
some char g6 e R Ridile A ASASHLI DG IBRRYONEL, B g0 2 v

Charge Decay “Test U est unit uses age corona

di sch . | h of .ch f ' b
estod andvaofb Taine S Pid ufk abutelt iBeprl aatiBudo stk fs e

| t t by t hi th ial. .Th t i d
based.on HBlk SRR ©) Gord Birstieiors NG PlarsP SR NPMAPEY oway The

JCl 155 t?st. unit has a 45 X 54 nmtest aperture in the instrunment base
pl at e, whitefileSan rest di rectly on the test surface. Contact wth the
surface around the test aperture provjdes a return route for. outwardly

mi grati ng[¥fHdge and HEgHO tBRtdne @Qb’*‘%&'lw aﬁ@s WS"‘IW’QF} @e&%ct%“%ﬁaro 8.

I nstrunment software provides for automatic zero settin f the field neter
j ust bef of@PrieRraducas usingtherpethed prthe e seridpvetion. A¥4EaNes the decay time
inrelation to the initial peak voltage and cal cul ates two points (sinple
accept anc 8ydreghiligity test van pondutedigd this tasohydrgrhiiopelyesteefamictwad peak

vol tage. These two points are neasured so as to have a qui ck _conparison

bet ween miteshedfair igresrwith l@eodly dateogatand benpdinsad év'tbwgﬁl ynt e eptible to
absorption of surface noisture fromthe atnosphere, so neasurenents are
very | i kelpylyestedbpesrdeshydrophebicy The gplyes®y Badivauideed attenrandnvastdesi gned
to measure both tenperature and humdity within the test region of the

i nst r unencycléEanditi drapetesiomas barritdloui morbevie dhesk tht ored in a cl osed carton
box and the neasurenents have been made controlling the tenperature and
hum di ty hpdrobbilitigioydrbpmnahicifge slinet greéteothet member dfovashddryestlear e reported in
the graphs that directly following the build-up test. Build-up [0048] Each
fabri c wasevesslaedtof ieaeh 1 DO%shyainahHdbiitl adaticaiss Vwer grestempluexbility obttes t hree and
five washes. Several chem cal/physical properties of the fabrics were

sanpl ed f aydlophilidcoptiraf prokitlepnto thicfabrif Q68 tAd rethatbofthetpregenteasur enent s
were obtained in testing the material under a set of test conditions. These
measur enefventi@yve been made at

[0024] In order to test the amount of static charge and the duration in
which the static charge is retained on a fabric subjected to the method of the
present invention a static test was conducted. The test is designed not only to

measure the quantity of the static charge on a fabric after it is subjected to the

19



different positions on the fabrics. Several tests have been nade with
positive and negative corona polarity, to assure that any differences noted
were not due to polarity. In addition, to the above data the foll ow ng
information was al so recorded: a) Tenperature and Relative humdity b) Test
condi ti ons Y89 2W¥PBME charging, duration, polarity c) | RETVPHE4I0¥A] ues of
initial peak sanple surface voltage and the tine frompeak voltage to 37%
and 10% of this voltage d) Received Charge e) Capacitance | oading: the
gquantity of charge per unit of initial peak surface voltage. The influence
of electrostatic charge on materials depends both on howlong it is there

and to t heRAsKPSH BE§Festtt ieptiye bliedISo & 8akadinelthe NHILENES WHELrabBH @F gent
wi t hout Softener [0050] The first series of results regards all the

pol yest er ik ik @C@E%]gre;ylﬂ%wfrﬁé@gt@ﬁ}%,undervvear washed with |aundry powder

detergent (Persil Co st l1cone products w thout softener (Confort).

[ 0051] Two controls have been consiges@pi gONTROL 1 shows the charge decay
behavi or obtai ned for the Pol yeste‘r“'l‘-—s“#lg'r‘t and Nyl on/ El ast ane under wear

pre-t 1 eat fihoand CONE2s SMaMEnd BemBAANAL ed8GRIsHe BAY Bl retilsBhiad [or the

Pol yest er irt an on/ ane  under wear wash W th rsil Col or.

00, 2000, T SRR, RS P I Bl (L oo o
23.6 Surfﬁ]%?ea(ﬁ'lé?_np. C: 24.9 Surface (%R 1-1.): 16.96
[0026] For each of the examples 2.7 Kg of wash load including 4 (40x60
cm) 100% cotton terry Towels, 2 (240 x 310 cm, 270 x 310 cm) 100% cotton
sheets, 2- 100% polyester T-shirts were placed in a Indesit W63T, front load
washing machine. The loads were then washed on a 40 degree Celsius cotton
cycle using 50 grams of detergent (Persil Color- trade name) and were spun at
600rpm.
[0027] Example A was carried out as described above and no fabric
softener and no silicone additives were added to the rinse cycle in the washer.
[0028] Exarﬁgle B was carried out as described above, and fabric softener
was added to rinse cycle in the washer with no silicone additive.
[0029] Example 1 was carried out as described Example A, except a
silicone additive of general formula (I} above was added to the rinse cycle in the
washer.
[0030] Example 2 was carried out as described Example B except a
silicone additive of general formula (lll) was added to the fabric softener in the

rinse cycle in the washer.
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Surface (% RH.): 14.9 lie not reached 1/e reached after 392.52 sec 10% not
reached 10% not reached Received charge = 7.27479 nC Received charge =
14. 7222 nC Capacitance | oading = 1.87024 Capacitance | oading = 3.44929

[ 0052] Al t hough both fabrics are hydrophobi c, Nyl on/El astane dissipates
static char®y@2004H2¥ pol yester tends not to dissipate ?ﬂ%“%@%(ql%”gt all .

That is, nore than 37% of the initial charge still renmains after 900
seconds in the polyester fabrics tested while, nylon/elastane reaches 37%
of initial voltage at 392 seconds. It is still too long as tinme, however

the tendency to dissipate charge is higher. W

o 20T A0SR AR PR MR O 2
25.6 aminosilicone polyether copolymer of general formula (IV) was added to the rinse
cycle in the washer.

[0032] Example 4 was carried out as Example A except a second
quaternary aminosilicone polyether copolymer of general formula (IV) was added
to the rinse cycle in the washer.

[0033] The Hydrophilicity/Hydrophaobicity Results using Drop Test of the

Examples are as follows:

Drop test results on polyester T-Shirts:

EXAMPLE | EXAMPLE | EXAMPLE | EXAMPLE | EXAMPLE | EXAMPLE
A B 1 2 3 4
Drop Time, Sec. >120 >120 0 0 0 0
[0034] Drop Test results of the examples A and B show that polyester T-

shirts washed with detergent (Example A) and with fabric softener at the rinse
cycle (Example B) are hydrophobic, whereas the addition of the silicone additives
of the present invention as rinse additives (Examples 1, 3 and 4) or with fabric
softener (Example 2) make the polyester textiles hydrophilic.

Durability Test:

[0035] To measure the durable hydrophilicity of the polyester t-shirts, the
shirts were placed in the Indesit W 63T, front load washing machine and washed

at 40 degrees Celsius on the cotton cycle using 50 grams of Persil Color®
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Surface (Tenp. C): 26 Surface (Tenp. C): 26 Surface (Tenmp. O): 26 Surface
(%R H): 14.17 Surface Wi R H): 13.61 Surface (% R H.): 14.21 Surface (%
R H): 14.54 1/e not reached 1/e not reached 1/e not reached 1/e reached

after 22.837 sec 10% not reached 10% not reached 10% not _reached 10%
reached af t'e? *PyB*8E sec Received charge = 12. 0402 nC ﬁgzwwﬁﬁmg?ﬁ%rge =
6. 49795 nC Received charge = 8.07609 nC

detergent. The load was spun at 600 rpm for 4 times. The loads were then
washed only with water until the polyester became hydrophobic. The loads were
dried after each wash cycle and the drop test was carried out on the polyester t-

shirts. Hydrophobicity at this stage was calculated using the following equation:

Hydrophobicity Index = 100 x t1/ tg

where t; = drop time of polyester t-shirt measured after each wash and dry cycle.

to = drop time of polyester t-shirt pre-treated.

EXAMPLE | EXAMPLE | EXAMPLE | EXAMPLE | EXAMPLE | EXAMPLE
A B 1 2 3 4
# of wash and
dry cycles to
become 15 N 14 16
hydrophobic
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Recei ved charge = 6.19862 nC Capacitance | oading = 3.29363 Capacitance

| oading = 1.70448 Capacitance | oading = 2.13712 Capacitance | oading =
1.61422 [0053]As indicated by the results shown above, even if the

pol yester Shl rt is washed with detergent and starts to_hecone h roph| lic,
it is stil YRAMLHTE ci ent enough to dissipate the st a{’?“é/U%%?%f‘fﬂdé
Conversely, the nylon/elastane fabric renai ns hydrophobi c, however the
charge di ssipates quickly: 37%of initial charge is dissipated reached
after about 23 sec. and 10% after about 100 sec. [0054] The next set of data
show t he conpari son between the controls and the fabrics treated with
silicones. [0055] The first results regard the foll ow ng wash | oads: a)
CONTRCL 2: Pol yest er T-shi Hydrophilisity dioly@stest Eatwicsnder wear washed with
Persil Col or b) Detergent+ Sanpl BufabilRgl Test er T-shirt and Nyl on/ El ast ane
underwear washed with Persil Color + Sanple A WO

2009/ 042083PCT/ US2008/ 010942 c) Detergent + Sanpl e B: PoI yester T-shirt and
Nyl on/ El ast ane underwear washed with Persil Colss

%’
7

100+
. 90
P
. 80
%‘ 70|
5 607 example 2
2 501 TR - ] X (14 -
2 40 / - :{IT!’ i itil! / ‘ ‘ ;" Bxample 3
£ 30(//4 oo : | i
Z 20 " ] T e ik f’ xample 1
107 e AL e O o L Y o TG T L L L T O L g Bxample 4
0- ACEE—— ———— B ——
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16
[0036] As shown in the three-dimensional graph entitled Hydrophilicity

Polyester Fabrics Durability Test set forth above, Example 4 never reached

100% hydrophilicity even after 16 repeated wash and dry cycles. Thus, the
durability of the hydrophilic characteristics of fabrics washed with at least one of
the above-described silicone compounds is evident from the sheer number wash
and dry cycles that have to be completed in order to either reach 100%
hydrophobicity. In the case of Example 3, 100% hydrophobicity was never
reached, as shown in the Durability graph above, but for purposes of this test it is
listed in the table above as reaching 100% hydrophobicity in greater than 16
loads.

[0037] Examples 5 and comparative Examples C and D are designed to
measure the amount of / retention of static charge on a fabric subjected to the

method of the present invention. The way to assess the charge retention
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[ 0056] Charge decay data for polyester and nylon/el astane washed wth
Sanples A and Sanple B after one, three and five washes (1W 3W 5W

Det erci ent +Sanpl e A Pol yester, 1W Pol yester 3W Pol yester, SW Nyl on/ El ast ane
Surface (Tepp. O 23.58 24.4 25.13 25.2 Surface (0/0 R H.) 18.9 17.87 17.65
18.1 1/ e ré’ﬁn@ﬁ‘)«38&4§?8{3er 933. 03 sec PCT/LS”OS/OIOQ“

performance of materials is to measure the “ charge decay time”: how quickly
any charge put on the materials dissipates over and through the material and
away to earth [1]. The simplest way to test the charge retention capability of
materials is to put some charge on the material and see how quickly this charge
disappears.

[0038] JCI 155v5 Charge Decay Test Unit is an instrument, which uses a
high voltage corona discharge to deposit a patch of charge on the surface of
material to be tested. A fast response electrostatic field meter observes the
voltage generated by this charge on the material and measurement is made of
how quickly this voltage falls as the charge migrates away. Corona charge
deposition is a simple way to simulate practical charging events. It allows control
of initial surface voltage and charge polarity and is applicable for all types of
surfaces, whether uniform or with localized conducting features. Studies have
shown that corona charge decay matches well the practical situation of the decay
of charge generated by rubbing surfaces together and provides consistent,
reproducible results that are not affected by corona exposure.

[0039] The following examples describe the charge decay time
measurements on polyester and on elastane/polyamide fabrics treated with and
without silicones, after washing, to assess the charge retention capability.
Normally, elastane/polyamide fabrics are extremely hydrophobic, whereas

polyester is hydrophilic because it has a pre-treatment during the textile process.
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699. 03 sec 563.03 sec 17.837 sec 10% not reached not reached not reached
not reached Received charge 12.1905 nC 15.7976 nC 8. 29758 nC 6. 12406 nC
Capaci tance | oadi ng 3. 36031 4.20087 2.26227 1,52173

WO 2009/042083

PCT/US2008/010942

The compositions of the present invention used to treat the synthetic fabrics have

been chosen since they make polyester fabrics hydrophilic.

[0040] Chart 1 below provides the products used in the method of the

present invention and the percentage dosed. These products have been added

during the washing cycle and the quantity dosed is the minimum one to make the

polyester hydrophilic. The only exception is for Sample E, which has been added

during the softener cycle (without and with softener) to make polyester

hydrophilic. Adding it during the washing cycle does not work, even increasing

the dosage.

Product Quantity dosed into the washing cycle, %
Sample A 1

Sample B 3

Sample C 1

Sample D 3

Sample E 3.5

Sample F 4.5

Chart 1

Sample A is a silicone additive of general formula (I) above.

Sample B is a second silicone additive of general formula (I) above.

Sample C is a silicone additive of general formula () above.

Sample D is a second silicone additive of general formula (I1) above.

Sample E is a silicone additive of general formula (IV) above.

Sample F is a silicone additive of general formula (1V) above.

[0041] The wash load type, wash conditions and physical/chemical

measurements are described below.
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Det er ci ent +Sanpl e B Pol yester, 1W Pol yester 3W Pol yester, SW 26
Nyl on/ El astane Surface (Tenp. C) 25.55 25.6 26 Surface (0/0 R H ) 18.47
18.21 18.34 1845 1/ e reached after 741.03 sec 280.52 sec 87.15 Sec

WO 2009/042083 PCT/US2008/010942

[0042] The following wash load type has been used for testing: Five 100%
polyester T-shirts, one Nylon/Elastane underwear and ballast.
[0043] Silicone products have been added during the wash cycle together
with detergent (except for Sample E, as stated above) and during the softener
cycle together with fabric conditioner. All the wash loads have been pre-washed
following the ASTM Method for Fabric Pre-treatment. The entire wash load was
treated as follows:
1. Washed foLJr times adding 50 g of anionic detergent (i.e. Persil color
Powder), T=40°C, spin = 600 rpm;
2. Washed three times with no detergent, at a temperature of 40°C, and a
spin cycle at about 600 rpm; and

3. Dried fabrics.

[0044] The wash conditions with and without softener used in the present
examples are as follows:

Washing Machine Used: MIELE NOVOTRONIC

Wash load Type: 5 T-shirts 100% polyester, 1 Nylon/Elastane and ballast
Detergent Dosage: 25 g anionic detergent (i. e. Persil Color as manufacturer's
recommended);

Temperature: 40°C, Spin = 600rpm

Fabric Softener dosage: 20 mi Comfort (as manufacturer's recommended)
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6. 6969 sec 10% reached after not reached not reached 315.52 sec 41.525 sec
Recei ved charge 12.8349 nC 13. 2109 nC 10. 5362 nC 9. 22788 nC Capacitance

| oadi ng 3.4081 3.49092 2.84718 2.43159 [0057] The tables above report the
char ge dech measurenents. Inclusion of Sanple A in the | oad causes an
i ncrease i n" PAYPHIE of static charge dissipation on p8F§@§?@Wa@%ﬁpared to
the control without silicone additive. Inclusion of Sanple B in the wash

| oad causes an increase in the rate of static charge dissipation on

pol yester and nyl on/ el astane conpared to the control w thout silicone
additive. The data also indicate that there is a build-up effect of static

charge di $gicBak iFPEdu@DdsHge: Stﬁ%ﬁﬁndmmdﬁ n¥Re bbrye§@ RoavobAmEEThe at es of
di ssi pation than those waShed only one or three

silicones were added in the washing cycle without softener. Whereas, when

softener was added, the silicones were added together with the softener. The

only exception was for Sample E, which was added, in both cases, at the

softener cycle. The fabrics were washed five times to measure the build-up.

Samples were taken after one, three and five washes, while for nylon/elastane

fabric samples were taken only after five washes. After each wash the wash load

was tumble-dried and all the samples were stored paper positioned between

each sample to avoid the transfer of static charge from one sample to another by

direct contact.

[0045]Physical and chemical Measurements were conducted on each of the

samples, namely static charge measurements and build-up studies.

l. Static Charge Measurements

[0046] As described above, static charge retention was measured by
placing some charge on the material and measuring decay over time using a
JCI 155v5 Charge Decay Test Unit. This decay t&st unit uses high voltage
corona discharge to deposit a patch of charge on the surface of material to be
tested and using a fast response electrostatic field meter observes the voltage
generated by this charge on the material. The measurement is made based on

how quickly this voltage falls as the charge migrates away. The JCI 155 test unit
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WO 2009/ 042083PCT/ US2008/ 010942 [ 0058] The fol | ow ng exanpl e shows the
benefit of inclusion of Sanple D in the wash | oad: d) CONTROL 2: Pol yester
T-shirt and NyI on/ El ast ane underwear washed with Persil Col or e)

Det er gent' D: Polyester T-shirt and Nyl on/ El ast ane under wear washed
with PersilV %8‘?18)/ P42 er gent and Sanpl e D [0059] Char ge HEFAPYFHE or

pol yester and nyl on/ el astane washed with Sanple D after one, three and five
washes (1W 3W 5W Pers. Col or+Sanple D Pol yester, 1W Pol yester 3W

Pol yester, SW Nylon/ El astane Surface (Tenp. C) 25.51 24 24.8 25.18
Surface (9/0 R H.)

has a 45 X 54 mm test aperture in the instrument base plate, which can rest
directly on the test surface. Contact with the surface around the test aperture
provides a return route for outwardly migrating charge and high local capacitance
to trap such a charge. Instrument software provides for automatic zero setting of
the field meter just before each test.
[0047] The JCI 155 test unit measures the decay time in relation to the
initial peak voltage and calculates two points (simple acceptance test criterion):
voltage to 37% and 10% of the initial peak voltage. These two points are
measured so.as to have a quick comparison between materials. Charge decay
characteristics are usually susceptible to absorption of surface moisture from the
atmosphere, so measurements are very likely to depend on humidity. JCI 155v5
includes components designed to measure both temperature and humidity within
the test region of the instrument. For this reason the fabrics have been stored in
a closed carton box and the measurements have been made controlling the
temperature and humidity in the laboratory. Results from the following test are
reported in the graphs that directly following the build-up test.

Build-up
[0048] Each fabric was washed five times and the fabrics were sampled at
one, three and five washes. Several chemical/physical properties of the fabrics
were sampled for build-up of the product.
[0049] Three decay time measurements were obtained in testing the

material under a set of test conditions. These measurements have been made at
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18.2 21.1 19.87 18.48 1/ e reached after 158.77 sec 170.77 sec 122.4 sec
28. 212 sec 10% not reached 625.03 sec 442.52 sec 137.77 sec Received charge
8.62541 nC 9. 05355 nC 8.85408 nC 11.9414 nC

WO 2009/042083 PCT/US2008/010942

different positions on the fabrics. Several tests have been made with positive and
negative corona polarity, to assure that any differences noted were not due to
polarity. In addition, to the above data the following information was also
recorded:
a) Temperature and Relative humidity
b) Test conditions of corona charging, duration, polarity
c) Individual values of initial peak sample surface voltage and the time
from peak voltage to 37% and 10% of this voltage
d) Received Charge
e) - Capacitance loading: the quantity of charge per unit of initial peak -
surface voltage. The influence of electrostatic charge on materials
depends both on how long it is there and to the associated surface

voltage created.

Laundry Powder Detergent without Softener

" [0050] The first series of results regards all the polyester T-shirts and
nylon/elastane underwear washed with laundry powder detergent (Persil Color) +
silicone products without softener (Comfort).
[0051] Two controls have been considered: CONTROL 1 shows the
charge decay behavior obtained for the Polyester T-shirt and Nylon/Elastane
underwear pre-treated and CONTROL 2 shows the charge decay behavior

obtained for the Polyester T-shirt and Nylon/Elastane underwear washed with

Persil Color.
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Capaci tance | oadi ng 2.36338 2.50315 2.414 2.10554 [0060] The tabl e above
reports the charge decay measurenents. Inclusion of Sanple D in the wash

| oad causes an increase in the rate of static charge dissipation on

pol yester conpared to the control without silicone additive. The data al so
i ndi cate t 4P 200M@42833i s a buil d-up effect of static chaP§EUSEYIPHEI on, as
t he sanpl es washed five tines show faster rates of dissipation than those
washed only one or three tinmes. Laundry Powder Detergent with Softener

[ 0061] The foll owi ng exanpl e shows the perfornmance of the silicone sanples
when added to polyester T-shirts and nylon/ el astane underwear washed with
| aundry powder detergent (Persil Color) and fabric softener (Confort). WO
2009/ 042083PCT/ U82008/ 010942 Control 3 represents Polyester T-shirts and
Nonn/EIastane undermear mashed mﬁth Persil Col or detergent + Confort
fabric corditi-oener Beca er and

Kyibeetbine, eONFROL T @Wniydprel OF yESt
nyl on/ el 15?5?1%9"/\&%%.8%0% Ph'ylfé? si | Col obatmeet vdant or t . Control 3 Pol yaster,
1W Pol yes #’B?t""ﬁﬂ\tl

Surface (Temp °C) 23.6 Surface (Temp. °C): 24.9

Surface (% R.H.): 16.96 Surface (% R.H.): 14.9

1/e not reached 1/e reached after 392.52 sec

10% not reached 10% not reached

Received charge = 7.27479 nC Received charge = 14.7222 nC

Capacitance loading = 1.87024 Capacitance loading = 3.44929

[0052] Although both fabrics are hydrophobic, Nylon/Elastane dissipates

static charge, while polyester tends not to dissipate the static at all. That is, more
than 37% of the initial charge still remains after 900 seconds in the polyester
fabrics tested while, nylon/elastane reaches 37% of initial voltage at 392
seconds. It is still too long as time, however the tendency to dissipate charge is

higher.
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Pol yest er,
Surface (% R H.)

WO 2009/042083

SW Nyl on/ El ast ane Surface (Tenp. O 25.93 25.98 25.92 25.8
19.31 18.75 18.76 19.38 1/e reached after
21. 275 sec 7.6344 sec 12.431 sec 10% 60. 275 sec

17. 275 sec

PCT/US2008/010942

Polyester, CONTROL
2,1W

Polyester CONTROL 2,
3w

Polyester CONTROL 2,
5W

Nylon/Elastane,
CONTROL 2

Surface (Temp. °C):
2586 -

Surface (Temp. °C): 26

Surface (Temp. °C): 26

Surface (Temp.
°C): 26

Surface (% R.H.): 14.17

Surface (% R.H.): 13.61

Surface (% R.H.): 14.21

Surface (%
R.H.): 14.54

1/e not reached

1/e not reached

1/e not reached

1/e reached
after 22.837 sec

10% not reached

10% not reached

10% not reached

10% reached
after 100.65 sec

Received charge = Received charge = Received charge = Received
12.0402 nC 6.49795 nC 8.07609 nC charge =
6.19862 nC
Capacitance loading = Capacitance loading = Capacitance loading = Capacitance
3.29363 1.70448 213712 loading =
1.61422

[0053]

As indicated by the results shown above, even if the polyester shirt

is washed with detergent and starts to become hydrophilic, it is still not sufficient

enough to dissipate the static charge. Conversely, the nylon/elastane fabric

remains hydrophobic, however the charge dissipates quickly: 37% of initial

charge is dissipated reached after about 23 sec. and 10% after about 100 sec.

[0054]

and the fabrics treated with silicones.

[0055]

The first results regard the following wash loads:

The next set of data show the comparison between the controls

a) CONTROL 2: Polyester T-shirt and Nylon/Elastane underwear

washed with Persil Color

b) Detergent+ Sample A: Polyester T-shirt and Nylon/Elastane

underwear washed with Persil Color + Sample A

31




72.9 sec 27.337 sec 52.525 sec Received charge 8.11011 nC 7.45864 nC
7.65014 nC 11.0175 nC Capacitance | oading 2.23833 2.01955 2.12808 2.56821
[0063] It appears. that the addition of softener helps to increase the rate
of charge dissigation as expected since fabric softeners also a function as
antistats. YH2LM%sual Iy true with hydrophilic fabri BSVURKEYEH2 here both
types of synthetic fabrics are hydrophobic. [0064] The next tables report

t he behavi or of fabrics adding silicone products together with softener. f)
CONTROL 3: Polyester T-shirt and Nyl on/ El astane underwear washed with

Persil Color'- Confort
c) Detergent + Sample B: Polyester T-shirt and Nylon/Elastane
underwear washed with Persil Color + Sample B
[0056] Charge decay data for polyester and nylon/elastane washed with

Samples A and Sample B after one, three and five washes (1W, 3W, 5W)

Detergent+Sample A Polyester, 1W Polyester 3W Polyester, 5SW | Nylon/Elastane
Surface (Temp. °C) 23.58 24.4 25.13 25.2

Surface (% R.H.) 18.9 17.87 17.65 18.1

1/e reached after 933.03 sec 699.03 sec 563.03 sec 17.837 sec

10% not reached not reached not reached not reached
Received charge 12.1905 nC 15.7976 nC 8.29758 nC 6.12406 nC
Capacitance loading 3.36031 4.20087 2.26227 1.52173
Detergent+Sample B Polyester, 1W Polyester 3W Polyester, 5W | Nylon/Elastane
Surface (Temp. °C) 25.55 25.6 26 26

Surface (% R.H.) 18.47 18.21 18.34 18.45

1/e reached after 741.03 sec 280.52 sec 87.15 sec 6.6969 sec

10% reached after not reached not reached 345.52 sec 41.525 sec
Received charge 12.8349 nC 13.2109 nC 10.5362 nC 9.22788 nC
Capacitance loading 3.4081 3.49092 2.84718 2.43159

[0057] The tables above report the charge decay measurements.
Inclusion of Sample A in the wash load causes an increase in the rate of static
charge dissipation on polyester compared to the control without silicone additive.
Inclusion of Sample B in the wash load causes an increase in the rate of static
charge dissipation on polyester and nylon/elastane compared to the control
without silicone additive. The data also indicate that there is a build-up effect of

static charge dissipation, as the samples washed five times show faster rates of

dissipation than those washed only one or three times.
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g) Detergent + Confort + Sanple A: Polyester and Nyl on/ El astane washed with
Persil Color + Confort + Sanple A h) Detergent + Confort + Sanple B:
Pol yest er and Nyl on/ El ast ane washed with Persil Color + Confort + Sanple B

Pers. Col or +Sanpl e A Pol yester, 1W Pol yester 3W Pol yester, SW Nyl on/ El ast ane
Sur f ace (Té?‘r‘b%?ﬁ’%% 24 24.4 24.4 WD 2009/ 042083PCT/ B%%é@?%%%ﬁz Sur f ace
(k RH) 21.35 20.5 20.27 19.73

[0058] The following example shows the benefit of inclusion of Sample D

in the wash load:
d) CONTROL 2: Polyester T-shirt and Nylon/Elastane underwear
washed with Persil Color
e) Detergent+ Sample D: Polyester T-shirt and Nylon/Elastane
underwear washed with Persil Color detergent and Sample D

[0059] Charge decay data for polyester and nylon/elastane washed with
Sample D after one, three and five washes (1W, 3W, 5W)

Pers.Color+Sample D Polyester, 1W Polyester 3W Polyester, SW | Nyion/Elastane
Suiface (Temp. °C) - 25.51 24 24.8 25.18

Surface (% R.H.) 18.2 21.1 19.87 18.48

1/e reached after 158.77 sec 170.77 sec 122.4 sec 28.212 sec

10% not reached 625.03 sec 442.52 sec 137.77 sec
Received charge 8.62541 nC 9.05355 nC 8.85408 nC 11.9414 nC
Capacitance loading 2.36338 2.50315 2,414 2.10554

[0060] The table above reports the charge decay measurements.
Inclusion of Sample D in the wash load causes an increase in the rate of static
charge dissipation on polyester compared to the control without silicone additive.
The data also indicate that there is a build-up effect of static charge dissipation,
as the samples washed five times show faster rates of dissipation than those
washed only one or three times.

Laundry Powder Detergent with Softener

[0061] The following example shows the performance of the silicone

samples when added to polyester T-shirts and nylon/elastane underwear washed

with laundry powder detergent (Persil Color) and fabric softener (Comfort).
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1/ e reached after 3.7125 sec 4.6031 sec 1.4273 See 3.8531 sec 10% 12.4 sec
15. 837 sec 4.3844 see 15.712 sec Received charge 8.86659 nC 8. 71403 nC
8. 35858 nC 8.56662 nC Capacitance | oading 2.55692 2.52078 2.4774

WO 2009/042083 PCT/US2008/010942

Control 3 represents Polyester T-shirts and Nylon/Elastane underwear washed

with Persil Color detergent + Comfort fabric conditioner.

[0062] Charge Decay Results of Control 3: Polyester and nylon/elastane
washed with Persil Color and Comfort.
Control 3 Polyester, 1W Polyester 3W Polyester, SW | Nylon/Elastane
Surface (Temp. °C) 25.93 25.98 25.92 25.8
Surface (% R.H.) 19.31 18.75 18.76 19.38
1/e reached after 17.275 sec 21.275 sec 7.6344 sec 12.431 sec
10% 60.275 sec 72.9 sec 27.337 sec 52.525 sec
Received charge 8.11011 nC 7.45864 nC 7.65014 nC 11,0175 nC
Capacitance loading 2.23833 2.01955 2.12808 2.56821
[0063] It appears that the addition of softener helps to increase the rate of

charge dissipation as expected since fabric softeners also a function as antistats.
- This is usually true with hyd_rophilic fabrics, however here both types of synthetic -
fabrics are hydrophaobic.
[0064] The next tables report the behavior of fabrics adding silicone
products together with softener.
f) CONTROL 3: Polyester T-shirt and Nylon/Elastane underwear
washed with Persil Color+ Comfort
g) Detergent + Comfort + Sample A: Polyester and Nylon/Elastane
washed with Persil Color + Comfort + Sample A
h) Detergent + Comfort + Sample B: Polyester and Nylon/Elastane

washed with Persil Color + Comfort + Sample B

Pers.Color+Sample A Polyester, 1W Polyester 3W Polyester, 5W | Nylon/Elastane
Surface (Temp. °C) 23.6 24 24.4 24.4
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2.05796 Pers. Col or+Sanpl e 13 Pol yester, 1W Pol yester 3W Pol yester, 5W
Nyl on/ El astane Surface (Tenp. C 25.2 25.46 25.27 25.47 Surface (fik R N.)
17.66 17.93 17,56 18.14 1/ e reached after 7.4938 sec

WO 2009/042083 PCT/US2008/010942

Surface (% R.H.) 21,35 20.5 20.27 19.73

1/e reached after 3.7125 sec 4.6031 sec 1.4273 sec 3.8531 sec

10% 12.4 sec 15.837 sec 4.3844 sec 15.712 sec

Received charge 8.86659 nC 8.71403 nC 8.35858 nC 8.56662 nC

Capacitance loading 2.55692 2.52078 2.4774 2.05796

Pers.Color+Sample B Polyester, 1W Polyester 3W Polyester, 5SW | Nylon/Elastane

Surface (Temp. °C) 25.2 25.46 25.27 25.47

Surface (% R.H.) 17.66 17.93 17.56 18.14

1/e reached after 7.4938 sec 1.9781 sec 1.3687 sec 7.15 sec

10% 26.275 sec 6.525 sec 4.4625 sec 31.65 sec

Received charge 8.09164 nC 8.70131 nC 10.2224 nC 6.30221 nC

Capacitance loading 2.29729 2.65998 3.01763 1.60518
[0065] The tables above report the charge decay measurements in the

presence of fabric conditioner. Inclusion of Samples A or B in the wash load
causes an increase in the rate of static charge dissipation on polyester compared
to the control without silicone additive. This increase in static charge dissipation
rate is additive to the effect noted previously with fabric conditioner alone. The
data also indicate that there is a build-up effect of static charge dissipation, as
the samples washed five times show faster rates of dissipation than those
washed only one or three times.
[0066] The following example reports the charge decay measurements of
wash loads treated with sample C:

i) CONTROL 3: Polyester T-shirt and Nylon/Elastane underwear

washed with Persil Color+ Comfort
i) Det.+ Comfort+ Sample C: Polyester and Nylon/Elastane washed

with Persil Color + Comfort + Sample C
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1.9781 sec 1.3687 sec 7.15 sec 10% 26. 275 sec 6.525 sec 44625 sec 31.65 sec
Recei ved charge 8.09164 nC 8. 70131 nC 10. 2224 nC 6. 30221 nC Capaci tance
| oadi ng 2.29729 2.65998 3.01763 1.60518

WO 2009/042083 PCT/US2008/010942

Pers.Color+Sample C Polyester, 1W Polyester 3W Polyester, SW | Nylon/Elastane

Surface (Temp. °C) 25.2 25.36 25.55 5.6

Surface (% R.H.) 17.09 17.38 17.34 17.53

1/e reached after 3.7203 sec 2.2438 sec 1.8102 sec 4.5094 sec

10% 13.369 sec 7.9625 sec 6.0563 sec 16.587 sec

Received charge 9.03694 nC 10.2879 nC 8.37905 nC 9.02485 nC

Capacitance loading 2.61561 3.31071 2.43421 2,12543
[0067] The table above reports the charge decay measurements in the

presence of fabric conditioner. Inclusion of Sample C in the wash load causes
an increase in the rate of static charge dissipation on polyester compared to the
control without silicone additive. This increase in static charge dissipation rate is
additive to the effect noted previously with fabric conditioner alone. The data
also indicate that there is a build-up effect of static charge dissipation, as the
samples washed five times show faster rates of dissipation than those washed
only one or three times.

[0068] While the above descriptioh contains many specifics, these
specifics should not be construed as limitations of the invention, but merely as
exemplifications of preferred embodiments thereof. Those skilled in the art will
envision many other embodiments within the scope and spirit of the invention as

defined by the claims appended hereto.
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[ 0065] The tabl es above report the charge decay neasurenents in the presence
of fabric conditioner. Inclusion of Sanples A or B in the wash | oad causes
an increase in the rate of static charge dissipation on polyester conpared
to the control wi thout silicone additive. This increase in static charge
dissipation rate is additive to the effect noted previously with fabric
condi tioner alone. The data also indicate that there is a build-up effect
of static charge dissipation, as the sanples washed five times show faster
rates of dissipation than those washed only one or three tinmes. [0066] The
f ol | owi nogweamy eLARMEDLS: t he charge decay neasurenments of wash | oads
treated with sanple C. i) CONTROL 3: Polyester T-shirt and Nyl on/ El astane
underwear washed with Persil Color'- Confort j) Det.+ Confort+ Sanple C
Pol yester and Nyl on/ El ast ane washed with Persil Color + Confort + Sanple C

L e e e e AT R S
25.55 25'c%n aucrtifngcs%ia(slfoli@'sl[ll'reace of a synthetic textile with a composition comprising at
least one silicone additive during either a wash cycle or a rinse cycle of a laundry
cycle to produce a solid surface of a synthetic textile having an altered surface,
wherein said silicone additive is selected from the group consisting of a surfactant
having the general formula (1):
(RHR®(R%)Si -R*- SI(R%)(R®)(R)

where R',R? R% RS and R® are each independently selected from the
group consisting of 1 to 6 monovalent hydrocarbon radicals, aryl, and a
hydrocarbon group of 7 to 10 carbons containing an aryl group;

R*is a hydrocarbon group of 1 to 3 carbons; and

R’ is an alkyleneoxide group of the general formula
R¥(C2H40)a(C3Hs0)u(C4Hs0)R®, where R® is a divalent linear or branched
hydrocarbon radical having the structure -CH,-CH(R'®)(R"")40-, where R is H or
methyl; R"" is a divalent alky! radical of 1 to 6 carbons where the subscript d may
be 0 or 1; R® is selected from the group consisting of H, monovalent hydrocarbon
radicals of 1 to 6 carbon atoms and acetyl, subject to the limitation that the
subscripts a, b and ¢ are zero or positive and satisfy the following relationships: 2 <
atb+c<20witha>2;
a surfactant having the general formula (11):

MM,
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17109 17.38 17.34 17.53 1/ e reached after 3.7203 sec 2.2438 sec 1.8102 sec
4.5094 sec 10% 13. 369 sec 7.9625 sec 6.0563 sec 16.587 sec Received charge
9. 03694 nC 10.2879 nC 8.37905 nC 9.02485 nC

where M=R"? R™ R™ Sj04, and M'=R"°R"® R" SiO1p;

with R selected from the group consisting of branched monovalent
hydrocarbon radical of from 3 to 6 carbon atoms and R'®, where R'® is selected
from the group consisting of R'® R? R?' SiR?? and (R'® R'® R'")SiR? (Si (R
R')Si04) with R'®, R, and R?' each independently selected from the group of
monovalent hydrocarbon radicals having from 1 to 6 carbon atoms and monovalent
aryl or alkaryl hydrocarbon radicals having from 6 to 13 carbon atoms and R# is a
divalent hydrocarbon radical having from 1 to 3 carbon atoms,

R' and R are each independently selected from the group of from 1 to 6
carbon atom monovalent hydrocarbon radicals or R'?,

with R an alkylpolyalkyleneoxide of the gen‘eral formula:
R%(C,H40)(C3Hs0)(C4Hs0)sR?, where R2 is a divalent linear or branched
hydrocarbon radical having the structure; --CHz--CH(R*)(R%),0— where R®is H
or methyl; R% is a divalent alkyl radical of 1 to 6 carbons where the subscript h
may be 0 or 1; R* is selected from the group consisting of H, monovalent
hydrocarbon radicals of from 1 to 6 carbon atoms and acetyl where the subscripts
e, fand g are zero or positive and satisfy the following relationships:
2<e+f+g<20withe>2, and

R'® and R"7 are each independently selected from the group of monovalent
hydrocarbon radicals having from 1 to 6 carbon atoms or R'®;
a surfactant having the general formula (l11):

M'D'M?

wherein M'=(R7)(R?®)(R%)Si0,2; M*=(R**)(R*')(R%) SiO4/,; and
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Capaci tance | oading 2.61561 3.31071 2.43421 2.12543 [0067] The tabl e above
reports the charge decay neasurenents in the presence of fabric
conditioner. Inclusion of Sanple Cin the wash | oad causes an increase in
the rate of static charge dissipation on polyester conpared to the contro
w thout silicone additive. This increase in static charge dissipation rate
is additive to the effect noted previously with fabric conditioner alone.
The data also indicate that there is a build-up effect of static charge
di ssi pation, as the sanples washed five tinmes show faster rates of
di ssi pation than those washed onlw_.gmez)gr digree times. [0068] Wile the
above description contains many specifi g, Tese speci fics should not be
construed as |jHd

14 fo phe Janvent | 33t rely as,exenplifications
of preferred enrjn?r%i?prréﬁ’ '?hé?edfr\i. ’}I/lﬁigsagarsk&i ?T’%ﬁg‘ﬁh'”?ﬁee Qqnﬁ&j?@e:lec i si on
many oth ' ts w.thi he scope and irit of the invention as
def i ned E’W@@ﬁ%ﬁ%@fﬁaﬁmﬂaﬁ%%ﬁ@fﬁﬁv mw&\vﬁﬁgfﬁ hydrqapeeen radicalsy apdt hod of
altering tratss Bo(i{i d alérface o{] a éyntheti c textile conprising contacting
sai d sol iHUPYYOEAEPN Jraymohd{q B Carans|cantainipg an @syhgseuR.i on conpri si ng at
| east one silicone additive during either a wash cycle or a rinse cycle of
a laundry cyclZds@d idenraxide group®f the genssaldbrmuleynt hetic textil e having an
altered surface, wherein said silicone additive is selected fromthe group
consi sti My G2HaO¥{GrHaONEMHsRR Rgvhére RfAea sihedranrmarhachdd) divdlent ) (R3) Si - Rd-
Si (R5) (R6) (R7) where R1, R2, R3, R5, and R6 are each independently

sel ect ed hydwvatton gomap of2Gi5% 6 M8,adr dlcdrbo® afoPi® \RF anéelbytdl Fons BN
radicals, aryl, and a hydrocarbon group of -7 to 10 carbons containing an

aryl gr Olgupup?éoﬂsﬁstmgfbfd{,%@ﬁd%!ér@'h9éhl%c§?bo|ntrﬁd%a%36ft?%?;1 t@'@d% rhop R7 1S an
al kyl eneoxi de group of the general "fornmula R3(C2H40) a( C3H60 %?&11 180) cR9,

wh R8 4 i i : : " ' : i h
St Uct ur & e B o el T o SeRs EF TR o LR B e SR Vel e
al kyl raq?'ﬁ’g"r‘ﬁ‘%?ﬁe"g“&”%h S.CQQ%_Q..“ +Wn<e%($whn?%%3§rl pt d may be 0 or 1; RO is

sel ected e group consisting | ent hydrocarbon radicals of

1to 6 d tyl, [ect to the limtation that th
subsor pe i EREBAN B GiaNe coPoRhEF cuBotanioanbi iRy rametnG B

rel ati on?h;u _osrr:nuFa (TV)(’:I + b +c <20 with a a surfactant having the general

fornmul a

where R represents independent from each other organic groups, which

+

AD—Z—720

contain moieties selected from quaternary ammonium groups or amineoxide
groups,

V is selected from the group V' or group V?, where

V2is selected from divalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon moieties with up to 1000 carbon
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MM, where MeR12 R13 R14 Sl 012 and ML1=R15R16 R17 Si 0112; with R12
sel ected fromthe group consisting of branched nonoval ent hydrocarbon
radical of from3 to 6 carbon atons and RIB, where R18 is selected fromthe
group consisting of R 19 R0 R21 si R22 and (R15 R16 R17)si R22 (Si (R13
R14) Si 0112) with R19, R29, and R21 each independently selected fromthe
group of nonoval ent hydrocarbon radicals having from1l to 6 carbon atons
and nonoval ent aryl or al karyl hydrocarbon radicals having from6 to 13
carbon atons and R22 is a dival ent hydrocarbon radical having from1l to 3
carbon atons, R13 and R14 are each independently selected fromthe
group of from1l to 6 carbon atom nonoval ent hydrocarbon radicals or R12,
with R15 alatcmhsk(\ﬂhq)cﬂrbm atphsrod tha bbowfdeﬁrimi msrséomnefrmiemlﬁare not

hydr ocar bofCP e N RAUTRD CafietupBRe Sy Fore buds kB Bbmatly ANREE, 070" RS
is Hor rrewrnpte; R’S@Ehydmganda maélemtoram\lva}dnt rsidighbthaifed] cyaic ®r bmnbloats where t he
subscri pt h sting of H,
nmonoval ent ﬁ@ga\f% %rn g%}ﬁFﬁtg%?f%émag?Eﬁrgcr?ﬁrﬁ&h%'o% \M}bﬁ{oa rrcsﬂgbﬁlﬂlld acetyl
wher e t he atdoss;opiidnallgcorftaiaimg qmea:rmaegmucps splestet ifroen €hd satisfy the
follow ng rglati R16 and
R17 are each T n%@g 'l('fgsq@i %’é‘fe%t{"é‘a“% %&ﬂ'@ged%d{%ﬁporo ﬁgﬁgs\?% o

hydr ocar boselectdd frahsthb gwiupgsohsistinglof lydfoxg b ab optiatadyrsulstitu®ds, a sur f act ant

RSV'( ggo; ?EQ%?%%‘%"&T‘)gé%m%é%h atgms con a|n|ngVKne?er8cl,y%héV5'ro(JBzgr)\lgg,%?) g ?ZRgé)S'( %112

8i 0212 Whealkyl@ﬁﬁho Bialylarido, poly@thermolyetherester, under the proviso that if there K R-,

1: 232 and R33 each i endent | el rom consi sting of
1to 4 car Slben H\?ﬁloé]ﬁtr&ﬂ? @Hﬁ?mcﬁﬂé’%dé‘?ﬁcal °?>9If}er§}% Cgbﬁydr ocar bon
group of 4—C(S)9 m;aioba)ltysthecmblaiynk/ﬁgamhe anhgtituggcbypone or morezhydsoxgin

al kyl eneoxi de en ) J( CAF180) 2R35,
ahere. 1 rasoitied afi thethob P EERRS ol RO uRionftite BT aTLal of 2, 3. s

6, 7, 8, or 9 carbon atons; R35 is selected fromthe group consisting of H,
nonoval ent hydrocarbon radicals of from1 to 6 carbon atons and acetyl, and

the subscripts i, j and k are zer® %ltlve and satlsfythefollovvlng
relationships: 2 <i + ] +k<2(§( 5 2; and,
i-O 1-

where R' is identical or different, selected from the group consisting of: C4 to Cz,
alkyl, fluoro(C4-C1p)alkyl and Cg-C1g aryl, and with ny = 20 to 1000,

V! is selected from divalent or trivalent, straight chained, cyclic or branched,
saturated, unsaturated or aromatic hydrocarbon moieties with up to 1000 carbon
atoms which can be substituted by one or more groups selected from —-O-, ~NR%-,
—N*R%~, where R? is as defined above and the groups R?in V' and V? can be
identical or different, -C(O)—, —C(S)— and —Z'~, where -Z'- is a moiety of the

formula
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a pol yammoni um pol ysi | oxane copol yner surfactant conprising repeating units
of the formula (1V): where R represents independent from each ot her
organi ¢ groups, which contain noieties selected from quaternary anmoni um
groups or am neoxide groups, Vis selected fromthe group V1 or group V2,
wher e V2 is selected fromdivalent or trivalent, straight chained,
cyclic or branched, saturated, unsaturated or aromatic hydrocarbon noieties
with up to 1000 carbon atonms (the carbon atons of the bel ow defined

pol ysi | oxane noi ety Z2 are not counted here) optionally containing one or

nore groups selected from-0-, -NR2-, where R2 is hydrogen, a divalent or
trivalent, straight chained, cyclic or branched, saturated, unsaturated or
aromati ¢ hydrocarbon noiety WithRip t 0 carbon atons, optionally

cont ai ning one or nore groups se om-0-, -NH, -C(0)- and -C(S)-

and optionally substituted by onél-@ i-omie substituents, selected fromthe
group consisting of hydroxyl, an Qp {r(p hly substituted , preferentially
one or nore Ni atons containing het lic group, am no, alkylan no,

di al kyl am no, polyether, polyetherester, under the proviso that if there
are rmre t han omleerem&agﬂefms abbwamcﬁﬂnelgeoupﬂeﬁf mcdf)anﬂvﬁlbarﬂee ent, -C(0)-

nycir oy orRE BLATERE: Mo ey A9 dBner SRy BELFORBV MR 0100 (e

formula R1 sE!isthlledl\hyem@e & mb= hytdeuxyi gralipsywheie the nexieties 3 lapd tMédh fheom t he
group consistin

and with n?°|¥a'§81°f’6mi6%%s"°xane COp\?‘%%S fg%q %‘?dég Poroa %H\éé‘{ ﬁ{golﬁ\éﬁtﬂ \C/)aﬁtra%!t

st rai ght Cba:lvn;edhat(aytéas’convgrbuar‘zﬂmdz isarbsadtaad, unsaturat ed or aronmatic
hydr ocarbon noieties with up to 1000 carbon atons which can be substituted
by one or nore groups selected from-0-, -NR2-, -NR22-, where R2 is as
defined above auiterethe wosltipe dRarges ofl tharamivanioangioeps ceateotidlized Wi f f er ent

RIC( 0) - @a_nicaowno-rgzalﬁiéa&@%k%né.zr is a noiety of the formula 40 0 SI-0

2. The method of claim 1 wherein said solid surface of a synthetic textile is

polyester.

3. The method of claim 1 wherein said solid surface of a synthetic textile is

nylon.

4, The method of claim 1 wherein said solid surface of a synthetic textile is in

the form of a finished garment.

5. The method of claim 4 wherein said textile contains at least some polyester,
nylon, or acrylic fibers, or mixtures thereof and/or mixtures of any of the foregoing

with cotton and/or wool.
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n2 where Rl is as defined above and the groups Rl in VI and V2 can be
identical or different, with n2 = 0 bis 19, and optionally, the noiety Vi
can be substituted by one or nore hydroxyl groups, where the noieties Vi
and V2 in the pol yammoni um pol ysi | oxane copol yners can be identical or
different, under the proviso that at |east one group ZI or Z2 is present;
and where the positive charges of the ammoni um groups are neutralized
by organic or inorganic acid anions. 2. The nethod of claim1 wherein said
solid surface of a synthetic textile is polyester. 3. The nethod of claim
1 wherein said solid surface of a synthetic textile is nylon. 4. The
nmet hod of claim 1 wherein said solid surface of a synthetic textile is in
the formof a finished garnent. 5. The nmethod of claim4 wherein said
textile contains at |east some polyester, nylon, or acrylic fibers, or
m xt ur es t I6er eoFheamdihod ofitirinui ehersin saig conpeditonfeonugising@t ifaston®ot t on and/ or
wool . 410 6. The nmethod of claim1 wherein said conposition conprising at
| east one silitorecaslitive dirttiev eomprisasex laansitp deteeasenhon fabriciegndiioner Ypedt or fabric
condi tioner used for cleaning and/or inproving softness of said fabrics.
7. The et hwdleahinglaadfor inpvheine softness of eaid ébdas.sur f ace of said solid surface
of a synthetic textile has a hydrophilic coating that remains hydrophilic
after multiple wash and dry cycles of a laundry machine. 8. The nethod of
claim7 wherein said altered surface of said solid surface of a synthetic
textile had.a hiiirmpthiotiof claivmt whereithsaid ateratl aurfasedy 6pisisolid swfacerofa or nore
wash and dry cycles of a laundry nachine. 42 0 _

synthetic textile has a hydrophilic coating that remains hydrophilic after multiple

wash and dry cycles of a laundry machine.

8. The method of claim 7 wherein said altered surface of said solid surface of a
synthetic textile has a hydrophilic coating that remains hydrophilic after 3 or more

wash and dry cycles of a laundry machine.
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