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or 1.75% by Welght silicone by active weight. It would be desirable to use a low level of

polymer for cost savings but still deliver wrinkle reduction.
BRIEF SUMMARY OF THE INVENTION

[0004] A fabric conditioner composition comprising a cationic fabric softener, and 0.02 to
0.32% by weight of an amino-functional, epoxide group containing silicone polymer having a
weight average molecular weight of 400,000 to 900,000.

[0005] A method of reducing wrinkles on fabric during laundering comprising laundering the
fabric with a composition comprising 0.02 to 0.32% by weight of an amino-functional, epoxide
group containing silicone polymer having a weight average molecular weight of 400,000 to
900,000.

[0006] Further areas of applicability of the present invention will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the invention, are intended

for purposes of illustration only and are not intended to limit the scope of the invention.
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+ RR 0O\N R3/\11 RI(CH2)(1-0-CR4 wherein R4 is an aliphatic

hydr ocarbon group having from8 to 22 carbon atons, R2 and R3 represent
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monoeskr(.2andr 23%ebyhwagher lleoget ernestiment, whé cimine-dunshional, lspdode group
containing silicone polymer is present in an amount of 0.245% by weight. In other
embodiments, the amount is 0.02 to 0.25% by weight of the composition or 0.02 to 0.245% by
weight.
[0016] Previous amino-functional silicone polymers were solvent based compositions. Solvent
based silicone systems introduce solvent into the wash, which can adhere to fabrics. The amino-
functional, epoxide group containing silicone polymer can be provided in an emulsion using
cationic and/or nonionic surfactants to make the polymer emulsion water dispersible. In certain
embodiments, the composition is free of organic solvents. Organic solvents include those for
solubilizing amino-functional silicone polymers.
[0017] The amino-functional, epoxide group containing silicone polymer can be provided in an
emulsion. The polymer can be emulsified by cationic surfactants, nonionic surfactants, or
combinations thereof.  Examples of cationic surfactants include monoalkyl quaternary
ammonium compounds, such as cetyltrimethylammonium chloride. Examples of nonionic
surfactants include alkoxylated (ethoxylated) nonionic surfactants, ethoxylated fatty alcohols
(Neodol™ surfactants from Shell or Brij™ surfactants from Uniqema), ethoxylated sorbitan fatty
acid ester (Tween surfactants from Unigema), sorbitan fatty acid esters (Span™ surfactants from

Unigema), or ethoxylated fatty acid esters. In one embodiment, the amino-functional, epoxide



CH2C H2ZOH I N - CH 2C H2OH | CH 2C H2OH 2 RCOOCH3 CH2CH 20H I H3C - N+
CH2CH2O0COR | CH2CH 20H + CH2CH2OCOR | H 3C - N+ CH2CH2OCCR |
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group containing silicone polymer is available in an emulsion containing a cationic surfactant
from Provista SA de CV of Mexico as E101 silicone. In this embodiment, the amount of
polymer in the emulsion is 35% by weight. When provided in an emulsion at 35% by weight,
the amount of the silicone in the composition is less than 1% by weight.

[0018] In certain embodiments, the cationic fabric softener is an esterquat. The esterquats of the

following formula:

wherein R4 is an aliphatic hydrocarbon group having from 8 to 22 carbon atoms, R, and Rj
represent (CH;)s-Rs, where Rs is an alkoxy carbonyl group containing from 8 to 22 carbon
atoms, benzyl, phenyl, C;-C_ alkyl substituted phenyl, OH or H; R; is (CH;)-R¢, where Rg is
benzyl, phenyl, C;-C.4 alkyl substituted phenyl, OH or H; q, s, and t, each independently, are an
integer from 1 to 3; and X is a softener compatible anion.

[0019] The esterquat is produced by reacting about 1.65 (1.5 to 1.75) moles of fatty acid methyl
ester with one mole of alkanol amine followed by quaternization with dimethyl sulfate (further
details on this preparation method are disclosed in US-A-3,915,867). Using this ratio controls
the amount of each of monoesterquat, diesterquat, and triesterquat in the composition. In certain
embodiments, the alkanol amine comprises triethanolamine. In certain embodiments, it is
desirable to increase the amount of diesterquat and minimize the amount of triesterquat to
increase the softening capabilities of the composition. By selecting a ratio of about 1.65, the
triesterquat can be minimized while increasing the monoesterquat.

[0020] Monoesterquat is more soluble in water than triesterquat. Depending on the Al, more or
less monoesterquat is desired. At higher Al levels (usually at least 7%), more monoesterquat as
compared to triesterquat is desired so that the esterquat is more soluble in the water so that the
esterquat can be delivered to fabric during use. At lower Al levels (usually up to 3%), less
monoesterquat is desired because during use, it is desired for the esterquat to leave solution and
deposit on fabric to effect fabric softening. Depending on the Al, the amount of monoesterquat

and triesterquat are adjusted to balance solubility and delivery of the esterquat.
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enbodi nents, the anount of diesterquat is 52-60, 53-58, or 53-55 weight %
I n ot her wotzothasesy8s, the anmount of nonoesterquat is 30PCO/USR013B51K61

wei ght% I n other enbodi nents, the anmount of triesterquat is 1-12 or 8-11
wei ght % [0022] The percentages, by weight, of nono, di, and tri
esterquats, as described above are determ ned by the quantitative
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ciat ePFBd e SRBRURERS: U8 e P Brosio e STy MSLEA e 2t

A J. \WidikRs, m&toegt%i;calﬁﬁ 25Gei MG GMER tA8Gker) wilch had &tyn- bew gate Pal nolive R&D
Inc. - 4th world Surfactants Congress, Barcel one, 3-7 1996, page 382.
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normal i zed on the basis of 100% The normalization [$ fequired due to the
presence of 10%to 15% by weight, of non-quaterni zgd—speriesr such as
ester amnes and free fatty acids. Accordingly, tthnornalized wei ght
percentages refer to the pure esterquat conponent od-H.¢He raw material. In
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meant that the fatgy agid ., RR.dorgsbhan partially hydrogenated. In
certain enmbodinents, aj no nore than partlaIIy hydrogenated fatty acid has
an iodine value of at degasds 40. In certain enbodinents, a partially
hydrogenated fatty acid has an iodine value of 40 to 55. The iodine val ue
can be nmeasured by ASTM D5a54-95 (2006). In certain enmbodinents, a ratio of
hard fatty acid to sof]t fatty acid is 70:30 to 40:60. In other enbodinents,
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[0022] The percentages, by weight, of mono, di, and tri esterquats, as described above are
determined by the quantitative analytical method described in the publication "Characterisation
of quaternized triethanolamine esters (esterquats) by HPLC, HRCGC and NMR" A.J. Wilkes, C.
Jacobs, G. Walraven and J.M. Talbot - Colgate Palmolive R&D Inc. - 4™ world Surfactants
Congress, Barcelone, 3-7 VI 1996, page 382. The percentages, by weight, of the mono, di and tri



[ 0001] The fatty acids can be any fatty acid that is used for manufacturing
esterquats for fabric softening. Exanples of fatty acids include, but are
not |im two 20w/03e¥3onut oil, palmoil, tallow, WO PCT/US2011/051681
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fatty acids. In certain enbodiments, the fatty acid is tallow [0026] Wiile
the esterquat can be provided in solid form it is usually present in a
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Asuitb ris a ters uble cr ed . cationic.vin

oy o B A5 SST L ane e RiRiis e PR Fr b o e R Spec
addi t ieRfboBRPRME ead ofthk @RI fa@ly abldoMd7/ Rt ﬁtt?@@ldﬂﬂﬁbr fhh%ésefoﬁlaiﬂeréﬂtqm6150ft 0
200 ppm and nost preferably of from80 to 150 ppm These polyners are
furt heatucbélee r(hbtrdgfmatlen)sthmual Rotcetagoel 43, acaiﬁ dhaitarfefullpdamew@ cmhaaryrray
be Utl l IEZ, alne Q 1|rnse(r:11s S %gta 0 \ACQI’I'CQB.IOI’I/S]Q28I‘6O%H’H © saxuratseﬁccﬁ IBO % () are
preparea as water-i erru s ons, erelhe he Cross gfners are

di spene@s)imhe rpeﬂeﬁage @f batur\akﬁdqattﬁac}/id@@ﬁi IBd fichsdliell a6 tuidiesa mmﬁﬂeng thityaGded
product making, in contact with the water phase, the emul sion inverts,

al | owith @hakpdhaatteiaualo Pl icePeaenyasrcap desirbieved THblangue sricanety sithtdifferedher
is a I of a quaternary amoni um acryl ate or

nmet ha%%&?g%sgf?%ﬁ%tﬁgﬁgg%{gg% with an acryl am de conononer. The thickener in
accor qeodé Photattgiesidsabi be asptitendid thaoispesd foransnudiowingedtarqants &rrfabric

stabili on storage.and a the presence of relatively vel s of
el ect rseftéyneg fidglat oaf e&cwl%gn%iﬁ%e OYhPEST TGH a7 AcPRYf. O! 23| nagg taﬁ
fabric softening conpositions renmain stable when shear is applied thereto.
In certain enbodi nents, the anmount of this thickening polymer is at |east
0.001 weight % In other enbodinents, the ampunt is 0.001 to 0.35 weight %
[0032] The fabric conditioner may furthher include a chelating conpound.

Sui tabl e chel ati ng conpounds are capable of chelating netal ions and are
present at a level of at |east 0.001% by weight, of the fabric softening
conposi tion, preferably fromO0.001%to 0.5% and nore preferably 0.005%to
0 25% by meight. The chelatlng conpounds mhlch are aC|d|c |n nature may be

oy I e



WO 2013/ 032493PCT/ US2011/ 051681 enbodi nents, the conposition can include
glutam c acid, N, Ndiacetic acid, tetra sodiumsalt, which is available as
Di ssol vi wORbE032499m AkzoNobel . [0033] I n certain enbodPCEMISS0110HESS1
conposition can include a Cl13-Cl15 Fatty Al cohol EO 20:1, which is a
nonionic surfactant wth an average of 20 ethoxylate groups. In certain
enbodi nents, the anount is 0.05 to 0.5 weight% [0034] In certain

enbodi nent.s,. t he conpositjon can coptain a silicone as _a defoamer, suych as
Dow. 51 i Fioh PAser Syn{hES e L acislin U PR SmDbHEeARp a1 L g 65 1 o

0.8 wejigft % [0035] In certain enbodi nents, the conposition reduces the
nunmber of winkles by at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 6400260 Wit th@ocste@@uat 38n borprg@dechsn sdidptrmd ittio ushadlynprgbant iof sphienkines

i th f.. | ubl i . Wi nkl | [ b
condudioety St ap b Eab g iR e Bk ETREReE § D68y RN S8R FBORTT 1
t he exsAghen®eliwntd iR S@mum(ﬁnp}fsemta@f,i al are based on the as supplied

wei ght of the material. Material (weight % Exanple Tetranyl Tm AHT5090
Est er 40Q7] tAlosfakaty thegctine tvieeehhof dhe ganbiaet ppeyntp fosPenessisiest, TNES2@O®tan no

tri ”E‘taﬁé{ ltrié%l&‘?&lpﬂo ']Heﬁv@r%h %IQBIJersF %%%Elmippggggs)toqie@éﬁﬂaﬁ@segq}l 3ftrlgtgndry load.
A load is 3.5 kilograms of fabric in weight. As the size of a load changes, for example using a
smaller or larger size load in a washing machine, the delivered AI adjusts proportionally. In
certain embodiments, the delivered Al is 2.8 to 8 grams per load. In other embodiments, the
delivered Alis 2.8t07,2.8t06,2.8t05,3t08,3t07,3t06,3to5,4t08,4to7,41t06, or4to
5 grams per load.
[0028] The composition can be provided as a fragrance free composition, or it can contain a
fragrance. The amount of fragrance can be any desired amount depending on the preference of
the user. In certain embodiments, the total amount of fragrance oil is 0.3 to 3 weight % of the
composition. The fragrance can be in free form, encapsulated, or both.
[0029] Fragrance, or perfume, refers to odoriferous materials that are able to provide a desirable
fragrance to fabrics, and encompasses conventional materials commonly used in detergent
compositions to provide a pleasing fragrance and/or to counteract a malodor. The fragrances are
generally in the liquid state at ambient temperature, although solid fragrances can also be used.
Fragrance materials include, but are not limited to, such materials as aldehydes, ketones, esters
and the like that are conventionally employed to impart a pleasing fragrance to laundry
compositions. Naturally occurring plant and animal oils are also commonly used as components
of fragrances.
[0030] The composition can contain any material that can be added to fabric softeners.
Examples of materials include, but are not limited to, surfactants, thickening polymers, colorants,
clays, buffers, silicones, fatty alcohols, and fatty esters.
[0031] The fabric conditioners may additionally contain a thickener. In one embodiment, the
thickening polymer is the FLOSOFT™ DP200 polymer from SNF Floerger that is described in
United States Patent No. 6,864,223 to Smith et al., which is sold as FLOSOFT™ DP200, which

as a water soluble cross-linked cationic polymer derived from the polymerization of from 5 to



0. 24 E10lam no-functi onal , epoxi degroupcont ai ni ngsili cone polyner from
Provista (35% active) 0.7 Water and minors (fragrance, preservative, color)
about 85.8002088103249). S. to 100 [0038] Preparation Met ho@CraB3@]/0¥¥Bgh
required amount of distilled water in a beaker. Add am no tri nethyl
phosphonic acid, and lactic acid to water and m x. Add am no-functional,
epoxi de group containing silicone polyner. Heat to 60C. Stir the solution

usi ng overhead stirrer at 250 RPMfor 2 m nutes, In a beaker, heat
tot o0 100 oE pRERN olicaibBt aftty, Z0dliRe Broogmat i Hiie D3 maele PeRRR Shicnagnien

M X t had sRddtion 506 phlh BF AWifihctiddd vaNTTMIRRInY ABhohBt erdsfienRiak Uoken and
stir for 10 m nutes. eck the tenperature of the m xture. On cooling to

r oom tsetigiee dtickener wdal watey-spiualyr eneselitredratipsie . vifiyd by métathich iTcems-hpked wi t h

Fabric Softener,. VWO 2013/032493PCT/ US2011/.051681 [ Q002], Prepare

ppr oxP R TR ngy S GG AR ST S R R P st
deni mppal) Gréverasly? BAMY S Wb t200UsprRahdd@siost PRIferBblQddClromhOsM o 1186 tpeh. ( Waekd ng
machi nez. Swat ches washed with an automatic washi ng machi ne using the
conpodobingtis afe fHthepdgpgsibed iin ¥ e PrabNe.c4.806.8&hemdcgtberepolpgers tghrpriyi on,
anot heg.,. fy al h but, . wi ' : I C
treat r?l%l}]l ? &%: %I?}pdégsc?fsieg\éﬁyaﬁ? éﬁ“{?r%(zas e(r%?w%l\‘ﬁl\?é %%Thoé]b.ly% Fgég; bg:%gn%?% n‘%ggrélﬁ?oq{ abel
swat cleasilsidiish whesie diel aressplind@d qlolndry pee dfspetsad imgmirndeditdil, wdadh any codein

Wei gh out detergent sanples and fabric softener. for each wash. Washi ng

machi fe{gah oS dindyhed meedysy meakirescpi sgiast wedh they wpier phaseg¢he emulsion
inverts, allowing the water soluble polymer to swell. The most preferred thickener is a cross-
linked copolymer of a quaternary ammonium acrylate or methacrylate in combination with an
acrylamide comonomer. The thickener in accordance provides fabric softening compositions
showing long term stability upon storage and allows the presence of relatively high levels of
electrolytes without affecting the composition stability. Besides, the fabric softening
compositions remain stable when shear is applied thereto. In certain embodiments, the amount
of this thickening polymer is at least 0.001 weight %. In other embodiments, the amount is
0.001 to 0.35 weight %.
[0032] The fabric conditioner may further include a chelating compound. Suitable chelating
compounds are capable of chelating metal ions and are present at a level of at least 0.001%, by
weight, of the fabric softening composition, preferably from 0.001% to 0.5%, and more
preferably 0.005% to 0.25%, by weight. The chelating compounds which are acidic in nature
may be present either in the acidic form or as a complex/salt with a suitable counter cation such
as an alkali or alkaline earth metal ion, ammonium or substituted ammonium ion or any mixtures
thereof. The chelating compounds are selected from among amino carboxylic acid compounds
and organo aminophosphonic acid compounds, and mixtures of same. Suitable amino carboxylic
acid compounds include: ethylenediamine tetraacetic acid (EDTA); N-hydroxyethylenediamine
triacetic acid; nitrilotriacetic acid (NTA); and diethylenetriamine pentaacetic acid (DEPTA).
Suitable organo aminophosphonic acid compounds include: ethylenediamine tetrakis
(methylenephosphonic acid); 1-hydroxyethane 1,1-diphosphonic acid (HEDP); and aminotri
(methylenephosphonic acid). In certain embodiments, the composition can include amino tri

methylene phosphonic acid, which is available as Dequest™ 2000 from Monsanto. In other



Washer Type Front Loadi ng Wash Cycle Custom - 40C, "Fast" Centrifugation
Wash Time 8 mnutes Water Level 45 liters used for all wash and rinse
cycl es Vsb 20s3m3e9at ure 40C Ri nse Tenperat ure Room Tenpecatuse@18picdl Speed
1200 RPM Laundry Load Size 1.8 Kg

embodiments, the composition can include glutamic acid, N,N-diacetic acid, tetra sodium salt,
which is available as Dissolvine™ GL from AkzoNobel.
[0033] In certain embodiments, the composition can include a C13—C;s Fatty Alcohol EO 20:1,
which is a nonionic surfactant with an average of 20 ethoxylate groups. In certain embodiments,
the amount is 0.05 to 0.5 weight%.
[0034] In certain embodiments, the composition can contain a silicone as a defoamer, such as
Dow Corning™ 1430 defoamer. In certain embodiments, the amount is 0.05 to 0.8 weight%.
[0035] In certain embodiments, the composition reduces the number of wrinkles by at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, or 95% as compared to the
number of wrinkles without the use of the water soluble silicone. Wrinkle evaluation can be
conducted as per DIN 53890.

SPECIFIC EMBODIMENTS
[0036] Example 1

[0037] In the example below, the amounts of material are based on the as supplied weight of the

material.
Material (weight %) Example
Tetranyl™ AHTS090 Esterquat from Kao 5.9
Lactic acid (80% active) 0.0625
Dequest™ 2000 amino trimethyl phosphonic acid 0.1
FLOSOFT™ DP200 thickening polymer 0.24

E101 amino-functional, epoxide group containing silicone | 0.7
polymer from Provista (35% active)
Water and minors (fragrance, preservative, color) about 85.5% | Q.S. to 100
water

[0038] Preparation Method

[0039] Weigh required amount of distilled water in a beaker. Add amino trimethyl phosphonic
acid, and lactic acid to water and mix. Add amino-functional, epoxide group containing silicone
polymer. Heat to 60°C. Stir the solution using an overhead stirrer at 250 RPM for 2 minutes. In
a beaker, heat esterquat to 65°C. Add esterquat into solution while stirring at 400 RPM. Mix the
solution for 10 minutes. Add SNF™ polymer into the solution and stir for 10 minutes. Check
the temperature of the mixture. On cooling to room temperature, add any fragrance drop wise.

[0040] Fabric Treatment with Fabric Softener



Det ergent Ariel TM Prof essi onal detergent from Europe Dosage 33 g Fabric
Softener 77 ¢ Set wash controls for customcycle with specified wash
period. AsO0dstmse4ent and fabric softener to respecti vePCOSAAEISBE | N
washi ng machi ne. Add swatches to washi ng nmachine. Start wash cycle Wsh
for specified anount of tinme [0041] Winkles on fabrics [0042] The washi ng
machi ne i s stopped just before the last spinning cycle, and the swatches

f th hi i ne. Each tch i I t W I th
i <o, TR AP G P Ao by con i g tptaher B senishahh Shalken
three dehii@S2dy ntthal b2o0ehd ey iGuN BhBasef pdBrovet &) be SWREENGRSENE MtH#Rd)ed tO

the final spin cycle. Swatches are renbved and hung to dry. Each dried
swat cbwaschey aaghadedith on attematia Mrshingfmadhgngalsing fhe comppsitien wf thekixesnphd tthi n a

60 c ci.rcle at the center of the swatch. The.table hel ow |jsts th
aver agi FiEcrTereninehil a5+ Spdtod BT spcs v Es Me B TRRFEL™ r om
usi ng vitueERSTht ifghiticQfeatiént E¥@EBiiBoPo Oth¥bidRkht8BveAdbn USI Ng t he
conposition24.2 [0043] The percent winkle reduction is (»(24' 2-9.6)124.2 *
100 = 69. 8ming a marking pen, label swatches with respective product & type of drying

identification code.

® Weigh out detergent samples and fabric softener for each wash.

¢ Washing machine(s) should be cleaned by conducting a wash cycle at 70°C.

Washer Type Front Loading

Wash Cycle Custom — 40°C, “Fast” Centrifugation

Wash Time 8 minutes

Water Level 45 liters used for all wash and rinse
cycles

Wash Temperature | 40°C
Rinse Temperature | Room Temperature

Spin Speed 1200 RPM

Laundry Load Size | 1.8 Kg

Detergent Ariel™ Professional detergent from
Europe

Dosage 33¢g

Fabric Softener 77 g

¢ Set wash controls for custom cycle with specified wash period. Add detergent and fabric
softener to respective compartments in washing machine. Add swatches to washing
machine.
e Start wash cycle
e Wash for specified amount of time
[0041] Wrinkles on fabrics
[0042] The washing machine is stopped just before the last spinning cycle, and the swatches are
removed from the washing machine. Each swatch is folded twice length wise, and hand wrung
to remove water. The wrung swatch is opened and shaken three times by grabbing two corners
of the swatch. Swatches are returned to the final spin cycle. Swatches are removed and hung to
dry. Each dried swatch is evaluated for the number of visually perceptive wrinkles within a 60

cm?’ circle at the center of the swatch. The table below lists the average number of wrinkles.
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[ 0044] As can be seen fromthe data above, the am no-functional, epoxide
group containing silicone polyner that is present in an anount of |ess than
1% by weiwybt2o(3zs2e8ppl i ed) of the conposition reduces tir€Trusatans w1
wrinkles. Also, solvent is not added to the conposition. It was surprising
that such a low |l evel would be able to reduce winkles. Wen conpared to a
recomended anount of 5% by wei ght as supplied, this usage is a reduction

of over 5 tines fremthe recormrended—armount—f0045] FExapplte 2 [ 0046] The
conposition from EW&H%;[% f?LOWESlBgé}Eé?PEH’OéHUBH f thedialnPlohbBsilt i on that has 5%
by wei ght of the T e diHO AL BR@bsitiEROXT d& group Cembai ning silicone

pol ymer from Provista (35% active). The laundering procedune for Exanple 1
is followed for the two conpositions along with | aundering not using either

conpos).tj The conpositions are d wt ar di fabric and denim
falr:)r_rr) i ib&?ﬁ&%ﬁﬁ%‘%%@ﬁIrecdélc%\?%lsi(%X?_%e@&“bfﬂéqg&: .%eemrposi tion Gabardine
Deni miydankd esanf hORSHBS thRed£LTPAR tthe® BmPHo- Mk ol 7é’ﬁb§1éi@ ﬁg%%ht@ﬁﬁ@gs

fromusing the conparative conposition of the with 5%5 i nkl es” not
usi ng stlivsene patyosir tthayris 20es8nt2ip. & amount of less than 1% by weight (as supplied) of the

composition reduces the number of wrinkles. Also, solvent is not added to the composition. It

was surprising that such a low level would be able to reduce wrinkles. When compared to a
recommended amount of 5% by weight as supplied, this usage is a reduction of over 5 times
from the recommended amount.

[0045] Example 2

[0046] The composition from Example 1 is prepared along with a composition that has 5% by
weight of the E101 amino-functional, epoxide group containing silicone polymer from Provista
(35% active). The laundering procedure for Example 1 is followed for the two compositions
along with laundering not using either composition. The compositions are used with gabardine

fabric and denim fabric. The wrinkle results are in the table below.

Composition Gabardine | Denim
Wrinkles from using the composition of with 0.7% 5.6 6.8
Wrinkles from using the comparative composition of the with 5% | 5.8 7.2
Wrinkles not using the composition 20.8 27.5

[0047] Surprisingly, it is discovered that using the amino-functional, epoxide group containing
silicone polymer that is present in an amount of less than 1% by weight (as supplied) of the
composition reduces the number of wrinkles in about the same amount as a composition that has
5% by weight (as supplied). It is unexpected that such a low level would produce the same
results as the higher level of usage.

[0048] As used throughout, ranges are used as shorthand for describing each and every value
that is within the range. Any value within the range can be selected as the terminus of the range.
In addition, all references cited herein are hereby incorporated by referenced in their entireties.
In the event of a conflict in a definition in the present disclosure and that of a cited reference, the

present disclosure controls.
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[0047] Surprisingly, it is discovered that using the am no-functional,
epoxi de group containing silicone polyner that is present in an anount of

| ess t harwo%Zoisyo3mdsght (as supplied) of the conpositi onPcedise@s/ oste81 nunber
of wrinkles in about the sane ambunt as a conposition that has 5% by wei ght
(as supplied). It is unexpected that such a | ow |l evel would produce the
sane results as the higher |evel of usage. [0048] As used throughout,

range ed as shorthapd, for describing each and ev val ue that is
wi t hi RO Gl oTheaiie shreiechoflipeeepges AHpRToUNs BTeSrLariath 4dl qlphere
ter m nylsheOfpetifCad@dNdBuld Bt @REtdRANo rdfel td FIBERIS DyGIdigH. NBkainbudieifal eby
i ncorporated by referenced in their entireties. In"the event of a conflict
in a def based potheiastivhweighesiethe niitestl.osure and that of a cited reference,
the present disclosure controls. WD 2013/032493PCT/ US2011/ 051681 [ 0049]
Unl ess otherw se specified, all percentages and anmounts expressed herein
and el sewhere in the specification should be understood to refer to

per cent ages by wei ght. The anounts given are based on the active wei ght of
the material. WD 2013/ 032493PCT/ US2011/ 051681 CLAI M5 WHAT IS CLAIMED | S:
1. A fabric conditioner conposition conprising: a) a cationic fabric
softener, and b) 0.02 to 0.32% by wei ght of an am no-functional, epoxide
group containing silicone polyner having a wei ght average nol ecul ar wei ght
of 400,000 to 900, 000. 2.The fabric conditioner of claim1l, wherein the
am no-functional, epoxide group containing silicone polyner conprises
3-am nopropyl-5, 6 epoxycycl ohexyl et hyl di met hyl pol ysil oxane. 3. The fabric
conditioner of any preceding claim wherein the am no-functional, epoxide
group containing silicone polyner has a wei ght average nol ecul ar wei ght of
at | east 450,000 to 850,000, or optionally 500,000 to 800,000, or 510,000
to 800, 000.

12



4. The fabric conditioner of any preceding claim wherein the

am no-functional, epoxide group containing silicone polyner has an epoxy
content oVOROBMB24960 1:500. 5. The fabric conditioner of &oy/Uyse@amsiony cl ai m
wherein the am no-functional, epoxide group containing silicone polyner has
an epoxy content of 1:350 to 1:400. 6.The fabric conditioner of any
preceding claim wherein the am no-functional, epoxide group containing
silicone polynmer has an am ne conte 5@ﬁﬁ% 0.1 to 0.25 neq/g. 7.The fabric
conditioner of any preceding claim 8in the am no-functional, epoxide

gr oup WweREISCNANED &one polynmer is present in the conposition in an
anmount of 0.02 to 0.25% by wei ght of the conposition, optionally 0.02 to

0. 2459 by Vet gt co@c?ﬁ&?erc% bsugPadhphoner of any preceding claim whereln
t he am no- nctlon epoxi e group containing silicone polymer is in the
form of anaenul$umnmmbéﬂnm$oﬁrmﬂdnmdth the cationic fabric softener. 9. The

fabric conditio e C ere n the e |SIO rises the

amni no-functbonal d’Qe ﬂ@ g%yod‘ifvglﬁ a%laﬁ‘t}ng C@Bﬂ rr’gijrférgr%‘?ﬂj coptajnig ¢
one surfactant %hﬁ%ﬁ@df ﬁﬁ&@ﬁ&hﬁ | £ vadisttageddbe Snﬁﬂ%uﬁ?”k&@h@o%uﬂkﬁﬁbaﬂiS
WO 2013/ 032493PCT/ US2011/ 051681 0 The fabrlc condi tion of any preceding
claim wherein t908,008bric softener is present in an anount for a delivered

AT of 2.8 to 8 grans per |load, optionally 2.8 to 7, 2.8 to 6, 2.8 to 5, 3
to 8, 23 toThe Bbrio Gondtidmer Sof 4laim 8, whet@n 7the4 atninoBfunotiondl,t epcﬁciayer gmsuper

| oad. 11. The fabric condltloner of any gecedlng ﬁuf%n] mhere p
cati oni o f BRI TR {ROIHHCTostogRRYliGt | o-aminopropyl-5b " epoxycyclohexylethyl
dimethyl polysiloxane.
3. The fabric conditioner of any preceding claim, wherein the amino-functional, epoxide

group containing silicone polymer has a weight average molecular weight of at least

450,000 to 850,000, or optionally 500,000 to 800,000, or 510,000 to 800,000.

4. The fabric conditioner of any preceding claim, wherein the amino-functional, epoxide

group containing silicone polymer has an epoxy content of 1:300 to 1:500.

5. The fabric conditioner of any preceding claim, wherein the amino-functional, epoxide

group containing silicone polymer has an epoxy content of 1:350 to 1:400.

6. The fabric conditioner of any preceding claim, wherein the amino-functional, epoxide

group containing silicone polymer has an amine content of 0.1 to 0.25 meq/g.

7. The fabric conditioner of any preceding claim, wherein the amino-functional, epoxide
group containing silicone polymer is present in the composition in an amount of 0.02 to

0.25% by weight of the composition, optionally 0.02 to 0.245% by weight.

8. The fabric conditioner of any preceding claim, wherein the amino-functional, epoxide
group containing silicone polymer is in the form of an emulsion that is mixed with the

cationic fabric softener.

9. The fabric conditioner of claim 8§, wherein the emulsion comprises the amino-functional,
epoxide group containing silicone polymer and at least one surfactant chosen from

cationic surfactants and nonionic surfactants.
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12. The fabric conditioner of any preceding claim wherein the conposition
i's an aqueous conposition. 13. The fabric conditioner of any preceding
claim whwoebms/3k®3conposition is free of organic sol verCI/UB4011A51%8t hod of
reduci ng wrinkles on fabric during | aundering conprising |aundering the
fabric wwth a conmposition of any of clains 1 to 13. 15. The nmethod of claim
14, V\/nerei n the fabric is in need of reduced winkles. 16. The net hod of

cl ai ma ¢l ai ns wherein the fabric is laundered at | east 3
tinmes,! opt ?J{]ﬁ’ﬁafP‘i"V e F%’é?s‘?fla&lytﬂr?%gmgo‘}lalﬁ% “fhééf‘é?cf? é]”%éo CPor ISTHESSRE Y of
claimany Qfduhefors dbfivéed lﬁ,of\MB?foeS %rahﬁepe?%ﬂa%btﬁdrﬁﬂ y by Rddek tus inNg A
rinse cycle during |aundering. e nethod of claimany of clainms 14 to
17, whereid, ﬁh@&ﬁt@nﬁérml@g%@ﬁrﬂ@é?eé todshia or Heéo Pagvameperrddad:i nsi ng t he
fabric. 19. The nmethod of claimany of clains 14 to 18 further conprising
dryi nd 1t he Thalfabric c@ditichkhe ofratyhpdcaling tlainm wimyeiofthe baiom fhbtio sd@enewivearei n
the drying |s I|ne drying. 21. The nethod of claimany of claims 14 to 20,
wherein t h&S@f9%hg is dryer drying. 22. The method of claimany of clains
14 to 21, wherein the nethod reduces, the nunmber of winkles by at |east 5%
as corh%ar ed hedabric gesshtionst ofyany ressdigiet iy hseeindle s9mpositiclatsen apieant e
silicone, %B%BQQ .y at | east 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,

65, 70, 75 or 95%
13. The fabric conditioner of any preceding claim, wherein the composition is free of organic
solvent.
14. A method of reducing wrinkles on fabric during laundering comprising laundering the

fabric with a composition of any of claims 1 to 13.
15. The method of claim 14, wherein the fabric is in need of reduced wrinkles.

16. The method of claim any of claims 14 to 15, wherein the fabric is laundered at least 3

times, optionally at least 4 times, or at least 5 times.

17. The method of claim any of claims 14 to 16, wherein the composition is added during a

rinse cycle during laundering.

18. The method of claim any of claims 14 to 17, wherein the laundering comprises washing

the fabric and rinsing the fabric.
19. The method of claim any of claims 14 to 18 further comprising drying the fabric.
20. The method of claim any of claims 14to 19, wherein the drying is line drying.
21. The method of claim any of claims 14 to 20, wherein the drying is dryer drying.

22. The method of claim any of claims 14 to 21, wherein the method reduces the number of
wrinkles by at least 5% as compared to a number of wrinkles without the use of the water
soluble silicone, optionally at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
80, 85, 90, or 95%.
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