METHOD FOR REDUCI NG WRI NKLES USI NG A FABRI C CARE COWPOSI TI ON CRCSS
REFERENCE TO RELATED APPLI CATI ONS [0001] This application clains priority
to U. S. RvowonsivossB Patent Application No. 61/224, 300, whirats2eva®4f3vs ed on 9
July 2009, which is incorporated herein by reference. BACKGROUND [ 0002]
When garnents are | aundered, winkles are fornmed during the washi ng and
drying steps. Although winkles can be renoved by ironing or pressing the
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Casual clothing itens such as denimjeans are frequently |aundered, and
garments produced from heavy fabBACKGROCINIAS denim are particularly
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a fatty ester quaternary amoni um and a proteinsilicone
aminosilicones, and curable aminosilicones. However, each of these ingredients has drawbacks.
For example, aminosilicones can cause yellowing, and curable aminosilicones require the heat to
reduce wrinkles.
[0003] Casual clothing items such as denim jeans are frequently laundered, and garments
produced from heavy fabrics, such as denim, are particularly laborious and time-consuming to
iron. Accordingly, having means for reducing wrinkles without the need for ironing is highly
desirable for such casual clothing items. There is a need for an effective and efficient means for
eliminating or reducing Wrinkles in garments, especially for casual wear garments, while the
garments are washed and dried.
SUMMARY
[0004] A method laundering clothes to minimize wrinkles. The method includes the steps of
washing the clothes in a washing procedure, and then applying a fabric conditioner to the washed
clothing. The fabric conditioner contains a fatty ester quaternary ammonium and a protein-
silicone copolymer, and is adapted for reducing wrinkles on laundered garments having a fabric
weight of at least 250 g/m2 (7.5 ounce per square yard) and up to 600 g/m”. Desirably, the
garment has less than 40%, preferably less than 30%, of its surface area covered by more than
one layer of fabrics that are attached by stitches.
[0005] The invention further provides a fabric conditioner that reduces or minimizes wrinkles in
laundered garments while providing softening properties to the clothes. The fabric conditioner is

particularly adapted to reduce wrinkles in garments produced from a fabric that has a weight of



copolynmer, and is adapted for reducing winkles on | aundered garnents
having a fabric weight of at least 250 g/m (7.5 ounce per square yard) and
up to 600wWQ/2mu00B3i rabl y, the garnment has | ess than 40PCTarSedienatsry | ess
than 30% of its surface area covered by nore than one |ayer of fabrics
that are attached by stitches. [0005] The invention further provides a
fabric conditioner that reduces or mnimzes winkles in | aundered garnents
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garnent by at |east 50% nore preferably at | east 60% even nore preferably
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[0008] Unless otherwise specified, all percentages and amounts expressed herein and elsewhere
in the specification should be understood to refer to percentages by weight. The amounts given
are based on the active weight of the material unless specified otherwise.
[0001] The term laundering encompasses any method of cleaning a fabric. Generally, a fabric
can be cleaned by washing with water, either in a washing machine or by hand, or cleaning with
a dry cleaning composition, which uses a non-water solvent.
[0002] The term fabric conditioner indicates a composition that can condition a fabric. This
term includes fabric softeners. Fabric softeners include materials that soften fabrics.
[0003] Al refers to the active weight of the combined amounts for monoesterquat, diesterquat,
and triesterquat.
[0009] This invention provides a method for reducing wrinkles that may be formed when
garments are washed and dried. The method includes the step of contacting the garments with a
fabric care composition, such as fabric conditioner, that contains a quaternary ammonium
softening active and a protein-silicone copolymer. The method is particularly directed to
reducing wrinkles for garments produced from a heavy fabric. A heavy fabric suitable for the
garments of the present invention includes a fabric having a weight of at least 250 g/m* and up to

600 g/m?, preferably 270 g/m2 to 550 g/mz, more preferably 300 g/m” to 500 g/m*. Typically, a



[ 0001] The term | aundering enconpasses any nethod of cleaning a fabric.
Cenerally, a fabric can be cl eaned by washing with water, either in a
washi ng msiolongose3by hand, or cleaning with a dry cl earCngScanjpesizs i on,
whi ch uses a non-water solvent. [0002] The termfabric conditioner

i ndi cates a conposition that can condition a fabric. This termincludes
fabric softeners. Fabric softeners include materials that soften fabrics.
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weavi ng pattern such as denim twll, khaki, or duck. The.nmethod is also
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conpared to the garnent |aundered wi thout a seftening conposition. [0010]
The fabric care genposition, preferably a soefitening conposition, contains a
cationic softening active, A suitable cationijc softening active is a fatty
ester quaternary |a ni um ggnpound. The fatty ester quaternary ammoni um

conmpound havi ng tlhe or mud:3 0 e
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wherein R4 represents an aliphatic hydrocarbon group having from 8 to 22 carbon atoms, R, and
R;, independently, represent (CH,)s-Rs where Rs represents an alkoxy carbonyl group containing
from 8 to 22 carbon atoms, benzyl, phenyl, (C1-C4) — alkyl substituted phenyl, OH or H; R,
represents (CH,); Rg wherein R represents benzyl, phenyl, (C1-C4) — alkyl substituted phenyl,
OH or H; q, s, and t, each independently, represent an integer from 1 to 3; and X' is a softener
compatible anion, including a halogen, e.g., chloride, methyl sulfate, or ethyl sulfate. Suitable
examples of the quaternary ammonium compounds include diester dialkyl dimethyl ammonium
salts, such as, diester ditallow dimethyl ammonium chloride, and diester ditallow dimethyl
ammonium methyl sulfate; diester dialkyl diethyl ammonium salts, such as diester ditallow
diethyl ammonium methyl sulfate, diester ditallow ethyl methyl ammonium methyl sulfate; and
mixtures thereof. Suitable quaternary ammonium compounds may also contain quaternized

mono-, or tri-hydrocarbyl esters of an alkanol amine, and mixtures thereof. A suitable alkanol



+ wherein R represents an aliphatic hydrocarbon group having from8 to 22
carbon atons, R2 and R3 , independently, represent (CH)S-R where R
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benzyl, phenyl, (Cl1-C4) al kyl substituted phenyl, OHor H R represents
(CH2)t R wherein R represents benzyl, phenyl, (Cl-C4) - alkyl substituted
phenyl, OHor H q, s, and t, each independently, represent an integer from
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molecules including protein-silicone cross-linking. The average molecular weight of the protein
component may be from 500 to 500,000 daltons, preferably from 1,000 to 20,000 daltons.
Exemplary suitable protein-silicone copolymers are disclosed in EP 540357 and WO03/078503.

[0012] Suitable copolymers include copolymers of the general formula:

R? R?
- I
—1-R-NH-R'-Si-0-Si-R'-NH--}--

RB R

wherein R is the residue of a hydrolyzed protein R-NH,; each R' is, independently, the residue of
an organofunctional silane HR'-Si (R* )(R*)-OH, wherein R” and R® are independently methyl,
hydroxy, alkoxy having 1 to 6 carbon atoms; R* and R’ are each independently methyl, hydroxy,

alkoxy having 1 to 6 carbon atoms or a residue of a compound of formula (A) or (B):



sil oxane. The protein-silicone copolymer has the silicone conponent bonded
to am no groups of the protein conponent. The copol yner can be prepared by
coval ent Iwoavtiawieng or ganof unctional silane or sil oxaneCtarspands7i o the
protein amno groups to form polyner nolecul es including protein-silicone
cross-linking. The average nol ecul ar wei ght of the protein conponent may be
from500 to 500,000 daltons, preferably from 1,000 to 20,000 daltons.

Exenpl ary suitable protein-silicone copolyners are disclosed in EP 540357
and W03/ 078503. [0012] SuiFé%Ie copol yners i nclude copol yners of the
general fornmula: RZ2 R2 - RNHRL-Si-O-Si-RLI-NH - n R3 R2 wherein Ris the
resi due of a hydrolyzed protlein R-NH2; each Rl is, independently, the

resi due of an organofunctional silane HRI-Si (R2 )(R3 )-OH, wherein R2 and
R3 are independently netk%ﬂ 'hﬁg‘ FiFﬁlkOXy having 1 to 6 carbon atons; R2
and R3 are each independe 'ﬁ?- rﬁ§ . "hydroxy, al koxy having 1 to 6 carbon
atons or a residue of a conppund of forrmula (A) or (B):R-OSi- RI-NHR R
(A RR.... -RNHR 1-Si-O-5-Rl-NH - n (B) wherein R Rl, R2 and R3 are
each independently as definedsabove; and n corresponds to the

A)

R> R?
- I
—1-R-NH-R'-Si-O-Si-R"-NH--{--

- | n

R3 R3

(B)
wherein R, R!, R? and R are each independently as defined above; and n corresponds to the
number of reacted amino groups, preferably in the range of from 1 to 100, having 0.1 to 0.4
silane molecule per reactive amino group of the protein. R is preferably the residue of
hydrolyzed vegetable protein, such as hydrolyzed wheat or potato protein, especially wheat
protein. The nature of the group R', which is the residue of the organofunctional silane used for
reaction with the protein component to form the copolymer, depends on the nature of the
functional group originally present in the organofunctional silane. For example, when the
functional group originally present in the organofunctional silane was an acyl halide, the group
R' will typically contain a carbonyl group bonded directly to the nitrogen atom of the protein
residue. Similarly, when the functional group originally present in the organofunctional silane
was a sulphonyl halide, the group R will typically contain a sulfonyl group bonded directly to
the nitrogen atom of the protein residue. Preferably the group R! is derived from reaction of an
organofunctional silane containing an epoxide group as the functional group. In this case, in the
final copolymer compound, the group R' will contain a moiety of formula-CH,-CH (OH) -, the
methylene part of which is bonded directly to the nitrogen atom of the protein residue.

Preferably the group R' is an alkylen group having from 1 to 10 carbon atoms which may be



nunber of reacted am no groups, preferably in the range of from1l to 100,
having 0.1 to 0.4 silane nolecule per reactive amno group of the protein.
R is prefwoabliyosdse resi due of hydrol yzed veget abl e proPernsS2&0on3as
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invention are commercially available, for example, from Croda Chemicals under the trade

names, COLTIDE™ HSi and CRODASON™ W. Particularly suitable is COLTIDE HSi.

The fabric conditioner contains 0.02 to 0.5 weight %, based on the total weight of the
composition, preferably 0.03 to 0.25 weight %, more preferably 0.04 to 0.2 weight %, most
preferably 0.05 to 0.15 weight %, of the protein-silicone copolymer. The weight of the protein-
silicone copolymer is based on the as supplied weight.

[0014] In one embodiment, the composition contains 8.3 weight % of the esterquat and 0.45
weight % of the protein-silicone copolymer. In another embodiment, the composition contains
2.8 weight % of the esterquat and 0.8 weight % of the protein-silicone copolymer. In another
embodiment, the composition contains 6.4 weight % of the esterquat and 0.25 weight % of the
protein-silicone copolymer. In another embodiment, the composition contains 6.4 weight % of
the esterquat and 0.45 weight % of the protein-silicone copolymer. In another embodiment, the
composition contains 10.67 weight % of the esterquat and 0.45 weight % of the protein-silicone
copolymer.

[0015] The fabric conditioner may additionally contain a thickener. A suitable thickener is a
water-soluble cross-linked cationic vinyl polymer which is cross-linked using a cross-linking
agent of a difunctional vinyl addition monomer at a level of from 70 to 300 ppm, preferably from

75 to 200 ppm, and most preferably of from 80 to 150 ppm. These polymers are further



methyl ; and nis 1 to 4, preferably 2. Suitable protein-silicone
copolyners for the present invention are commercially available, for
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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).

[0017] The fabric conditioner may contain from 0.01% to 3%, preferably 0.05 % to 2%, more
preferably 0.1% to 1.5% by weight of the composition, of an antifoam agent. Suitable antifoam
agents include any known antifoam compound, including, for example silicone antifoam
compounds, alcohol antifoam compounds like 2-alkyl alknol antifoam compounds, fatty acids,
paraffin antifoam compounds, and mixtures thereof. Particularly preferred antifoam compounds
for use herein are silicone antifoam compounds defined herein as any antifoam compound
including a silicone component. Such silicone antifoam compounds also typically contain a silica

component. The silicone component includes a variety of relatively high molecular weight



cross-1inked copolymer of a quaternary ammonium acrylate or nethacrylate in
combi nation with an acrylam de conmpnomer. The thickener required in
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oam agent ul tabl e anti f oam

agent goinfifetdislBy Aayatis Gk Bﬂiivldd}mmgcwmm,emmaﬂdﬁemal chntnexarrpl e silicone
ant i f oam conpounds, al cohol antifoam conpounds

| kn
conpolMfis) Thgtfqbpca@n@gonga}fékpq PIRSCRhIVERLR YEWG{W}G gn OBWEP S‘ffﬁ%’g 191 ﬁgi Ie](c)? o
Parti %ﬁjsl %ﬁélxg RlaBd Gl ARl A8 MHBHRE Hﬂ:ﬂsdeposmon on the laundered fabrics.

Dispersing agents can advantageously be utilized at a level 0% to 7%, more preferably 0.1% to
5%, and most preferably 0.2% to 3% by weight, in thé compositions. Suitable dispersing agents
include nonionic surfactants, which include addition products of ethylene oxide and, optionally,
propylene oxide, with fatty alcohols, fatty acids, fatty amines, and the like. They are referred to
herein as ethoxylated fatty alcohols, ethoxylated fatty acids, and ethoxylated fatty amines. Any
of the ethoxylated materials of the particular type described hereinafter can be used as the
nonionic surfactant. Suitable compounds are surfactants of the general formula:
R*-Y-(C;H40),-C,H,OH
wherein R’ is selected from the group consisting of primary, secondary and branched chain alkyl
and/or acyl and/or acyl hydrocarbyl groups; primary, secondary and branched chain alkenyl
hydrocarbyl groups, and primary, secondary and branched chain alkyl- and alkenyl substituted
phenolic hydrocarbyl groups; said hydrocarbyl groups having a hydrocarbyl chain length of 8 to
20, preferably 9 to 18 carbon atoms. In the general formula for the ethoxylated nonionic
surfactants herein Y is typically --O--, --C(O)O--, preferably --O--, and in which R’, when
present, have the meanings given hereinbefore, and z is 1 to 30, more preferably 7 to 25.
[0019] The fabric conditioner may optionally contain components that are conventionally

included in fabric conditioning compositions such as, perfumes, surfactant concentration aids,



for use herein are silicone antifoam conpounds defined herein as any
anti f oam conpound i ncluding a silicone conponent.
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The

be utilized at a level 0%to 7% ¥qﬂgqeferably 0.1%to 5% and nost
preferably 0.2%to 3% by weight i composi-ons—Sui-table—di-spersing
agents include nonionic surf rtantq mhnrﬁkﬁﬂ@ﬁnﬁm-ndd.f.nn product s of
ethylene oxide and, aptionalll%, propylene p%ide, woth fat|tby al cohbl s. flatty
aci ds Cl#at tSyaledhiones, |andl t hel 0.8ke. Th8y ar e0Beferf@®3 to hékkin awn.3
et hoxgoaped fatty al gohols, lethoxylated fatty acids, and|ethoxyljated fatty
am negoANYEok Hfie etihpxyT atlegiasat ef pal s of pube paotdscul aro.2ype |descri bed
her ei ﬂg&g%ﬂﬁgﬂebe usg gqu W9. ni pni c sur&ﬁpmant(QﬁyjtaQUgéponpounds are
surfa% &ﬂ%ﬁm%gﬂhﬁe general fjrmul a:

Lactic acid 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Dequest™ 2000 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Amino trimethyl

phosphonic acid

Tetranyl L90 9.1(8.1)[8.1(7.4) | 11.7 92(83)[7.1(6.4)|7.1(6.4) 7.1

quaternized tallow (10) 6.4)

ester ammonium

(active)

Perfume 1 1 1 1 1 1 1

Flosoft™ DP-200 0.3 0.3 0.3 0.3 0.3 0.3 0.3

cationic acrylate

thickener from SNF

Floerger

Simethicone antifoam | 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Water Balance | Balance | Balance | Balance | Balance | Balance | Balance

[0022] Method of Softener Preparation:

[0023] Water is heated to 65°C, and phosphonic acid and the protein-silicone copolymer are

added with stirring. Separately, quaternized tallow ester ammonium is heated to 65°C with

stirring. Slowly the quaternized ammonium is added to the acid-water solution and mixed for 10



RS Y- (C2HAO) -C2HACH wherein R5 is selected fromthe group consisting of
primary, secondary and branched chain al kyl and/or acyl and/or acyl

hydr ocar bwD 2griceps3 pri mary, secondary and branched chaiPoTalSkenpi1373
hydrocar byl groups, and primary, secondary and branched chain al kyl- and
al kenyl substituted phenolic hydrocarbyl groups; said hydrocarbyl groups
having a hydrocarbyl chain Iength of 8 to 20, preferably 9 to 18 carbon
at omByifutdsharHa enefad isfcebruka@ 3 $9r ardactrtdeakiglhddel Thenthiokerer suthéaaddadt s
herein Y is typically -G, -C(OOQ, preferably -O-, and in which R5, when
pre?ewuhﬁhagg-ﬂhegn&@ﬁiﬁggﬂeﬁ dAdeBRINOERENES: and z is 1 to 30, nore
prefe t 5 asrL: fabric conditioner may optionally contain
conpoﬁ@gngfﬂgge ré”%@§%§%?§%§§1|y i ncluded in fabriz cgnditionyng
COMPORJORSP NG9S Wethoredeni §éans i@eing 8 datrackapit a0 en50Gwiorandiadengestedvei i er s,

col ourants, preservatives, aqptijcal brigh , al ) et i
ot F S o e gt Sris seieht o DO EBu b Sted i g ApgRtic PRRE! ' ©

anti - g gtr:ﬂlﬂg{ége}ﬁ% g?&gﬁﬁ@@%ﬁﬁﬁ@?ﬁ E D18 9eR R fa@rgdf {oTRAEY 8RIOMhREBRnTercibll ape

inpar?ﬁng a : -static agents, ironing aids and m xtures thereof.
[ 0020}abfibeofrater isage dmttuttiioneare faflopré sedescithe/fhtic softdneyermpasitianabl4s 4 or

duci rinkle f ' in | i . . J -
heayyCRBATSER GHPMETS of BuchorrdeeBasLamaar aen el N il SHBLEE HE wor
Wit hOHE%g{égte%g@%ffé%h o BRI ERHSink ERIUNN I HeharB@tmRB tr SmovedAlRh B xdhimy e 1:

Fabric T [ 0021] Fabric softener conpositions are prepared with the
f ol | owianiginé Myt kdigattied in Tebinebidnt cpodifiod. Maehddfsix sefuairsis sphefsfar iton:

[0023]. Water. is heajed.tp 65C . and, phosphoni ¢.aci r ih-Si4 i cone

Copol yitét S drgahaRt BETEPSAG: Bapar A b AR AlGRIA R B

ammonil Bpihfonh Al BAhdreh&e s hdel for ironing the garments. The visual wrinkle evaluation is
carried out by assigning 1 for the least wrinkled and 3 for the most wrinkled. Table 2 lists the
cumulative sum of all the assigned numbers for the washed garments.

Table 2: Wrinkle Visual Evaluation

Garment type | Composition 2 | Composition 3 | No fabric treatment
Jeans 14 25 21
Dress Shirts | 15 18 19

Table 3: Need for [roning (response of no need to iron %)

Garment type | Composition 2 | Composition 3 | No fabric treatment
Jeans 80% 0% 50%
Dress Shirts | 0% 10% 0%

[0026] As can be seen from the above, a fabric care composition of the present invention
significantly reduces wrinkle formation in garments produced from heavy weight fabrics. The
fabric care composition significantly diminishes the need to iron casual wear garments of heavy
weight, significantly reducing the laborious chore.

[0027] Example 3: Wrinkles on fabrics

[0028] 20 cm” square swatches are prepared and washed with an automatic washing machine
using Composition 1 of Example 1 in the fabric softener cycle. As a comparison, another set of
the swatches are also washed but without adding the fabric treatment composition of the present

invention. The washing machine is stopped just before the last spinning cycle, and the swatches

10



stirring. Slowy the quaternized amoniumis added to the acid-water
solution and m xed for 10m nutes. The mxture is cooled to 35C and lactic
acid is awdedi1/0Dss3t hi ckener is then added with stirrin@CTUSROMIX3AS e i S
stirred for additional 10 m nutes. [0024] Exanple 2 : Winkle eval uation

[ 0025] 100% cotton deni mjeans having a fabric weight of 400 to 500 g/ m and
a long sl eeve 100% cotton dress shirt having a fabric weight of 190 g/ nt
are waghedoidd fashn st ashtigomaehidy. Minchawhichés foddedgweripugh wissnsndhadd 3 of
Exanple 1 in the fabric softener cycle. The ome br| softener
usagewring te tEEave e d he &W%‘Hﬁtf}blsﬁ%‘e S?‘élfﬁnl tgfeggjﬁeé rgr% 0% i ons.

s 2 eol n@rg(r?'f ﬁl%%wa?cﬂotég‘éﬁ dfEd sWitch R&vaRaNe fhHase h{u%& SRETRNY perRERiveashed

wi t hoti ing the fabric treatnent conmposition of the present |nvent|on
TPﬂe) gRETRIRE gnt&hhﬁa 6 endviede bt tictiter abthbswgchaEen gach mtﬂﬁiwgs dpitséiven t he

anbi ent condition. A pane f_siXx ators is igcite or its visual
eval uavitshesder ¢agh fehiricage @éﬁege%@eﬁgp%ttﬁ% Ay “ESR \%? PRk %68 fornmed on Zach
garnents and its opinion on whetherriyiese is a need for ironing the
garnents. The visual winkle evaluation js carried out by a annlnn 1 for
the [ eaghenmtypekl €dbrand 3 f| Gronphvsitivnslt wr j Nk Ifdbic tanent 2 i st|opwukle
cumul ative sum Ofweadht the Assirgratmbhenber @vérege nirebavadhed gdradustion Tahl e 2
: VVlnkIe V'sual(@Mﬁjuatlcwfﬁab&ﬂmg: Needwfiokled)r oni ng (respgnse of no need
to i ?ﬂmdﬂngUéph6@S can bg s€een from thexapbove, a fabric carmiconpositjion
of t1e &b iinvention 5|gnificantly reduces winkle formgtion in

gar Fﬁegﬁgﬁq%dl2§%EUH1H3c%%3mblgnl fabrige, The fabric care ggoppositign

si gni i shes tjhe need to iron casual wear garnents of
wei gh f’?tt@})gnl ficantly reddcing-the taborious—ehoere- [0827] .r] anpt bhg_avy
Vvlnkles on fabrics [0028] 20 cm square swatches are prepared and washed
wth Pqumashlng machi ne using Conposition 1 of Exanple 1 in the
fabri so tene cycle As a conparison, another set of

[0030] Compositions 4 to 7 were evaluated in panel tests that had 30 to 32 panelists evaluating

the garments for the appearance of wrinkles. The garments are assessed on a 5 point scale with 1
being not at all wrinkled and 5 being extremely wrinkled. Panelists stand about 1.5 meters from
the garment in a well lighted room. The results below are the average rating for the garments in
different conditions. Jeans (100% cotton) and Shirts (65% polyester and 35% cotton) are washed
and fabric treated with compositions 4 to 7. There are 192 jeans and 192 shirts evaluated. Half
of the shirts and jeans were line dried (92) and half were dryer dried (92). The data in the table
below is based on evaluations after 3 cumulative washing cycles described below. The lower
number indicates less wrinkles.

[0031] In the first wash, the garments are washed in an automatic front load washer using 45
liters of water with a hardness of 100 ppm at 25°C, 1.8 kg of garments, and 30 g of Axion
laundry detergent from Mexico. A second wash is conducted with the same conditions without
detergent. A third wash is conducted using 66 liters of room temperature (about 23-25°C) water,
2.8 kg of garments, 42.5 g Tide liquid detergent from the U.S., and 110 ml of composition 4, 5,
6, or 7. For dryer drying, the garments are dried on high for 60 minutes.
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the swatches are al so washed but w thout adding the fabric treatnent
conposition of the present invention. The washing machine is stopped just
bef or e t WOl2asf00swBNNi ng cycl e, and the swatchesare rempcesSkolooutsng
washi ng machi ne. Each swatch is folded twice Iength wise, and hand wing to
renove water. The wung swatch is opened and shaken three tinmes by grabbing
two corners of the swatch. Each dried swatch is evaluated for the nunber of
visually perceptive winkles within a 6 cmcircle at the center of the

swat ch. For each flormul ationg, fothﬁmbgﬁ@nsmatth@ghh@ﬂmaach fabric are
tested. Table 4 lijsts the average @unt%r qf7 wr g&ﬁéﬁ& Tabl e 4: [0029]
Exanple 3 [OOﬁOJ Cqugu%|@ ot fﬁj 2? v qz bﬁ” rmpanel te?ts thﬁf had
30 to 32 panelists Hg—hergathe : E@—appeafance of wrinkl es.
The garnents are eJ@?ﬂSqlmdﬁYn g%b Zgln 359%2:\5’2 being not at all

wrinkl ed and 5 bei|dgasxdry@nel\2- LW hB6 od- 498088 | 3103 ot and.. bout 1.5 neters
fromthe garnent iBhatwetdl | i@R%ed2.660Rh66The80 ed3UPts bel oW are the average
rating for the gar|/mhitslinendrsti 385 ehetS ¢SRS t3.6hs3.58eans (100% cotton) and
Shirts (65% pol yesighirtad§e30%02cef [ 08} |are vashed.cand fabric treated with
conpositions 4 to 7. There are 192 jeans and 192 shirts eval uated. Half of
the shirts and jeans were line dried (92) and half were dryer dried (92).
The d§1082] Gotipesitiadd & 6betdWaieshdsmedewaptdfonthgdeved nEthafGodtide3™ dlirhpreteiny e

washi n, cl es, desc d elow, T at.es wr i nkl es.
[0031P%FW¥¥ﬁ@°b?F§1ﬂWg§W7r Weé gﬁfﬂ§ﬁ9§“§1§Q§g§§ggrﬂ§¢n egh?%%ﬁ%lc front

| oad eﬂ%%&ﬁlﬂd%éﬁéﬁ"t%f@hnmﬁﬁ{th ghﬂnéhthar dness of 100 ppmat 25C, 1.8
kg of arnents and 30 g of Axion laundry detergent from Mexico. A second

wash is conducted with the sane conditions w thout detergent. A third wash
is conducted using 66 liters of roomtenperature (about 23-25C) water, 2.8
kg of garnents, 42.5 g Tide liquid detergent fromthe U S., and 110 m of
conposition 4, 5, 6, or 7. For dryer drying, the garnments are dried on high
for 60 m nutes.[0032] Conpositions 5 6, and 7 are the sanme except for the
| evel of the Coltide(tn) HSI proteinsilicone

KD

n

12



copolynmer. In dryer drying, the addition of the Coltide(tm HS
protein-silicone copolyner reduced the anount of winkles in the
gar nment . Wk@et20i1g06%6ai med is: 1. A nmethod for reduci ng w iPokitsgomesra heavy
fabric garnment while |aundering, conprising the steps of washing the
garment in a washing procedure, and applying a fabric conditioner to the
garnment, the fabric conditioner conprising a fatty ester quaternary
amoniWigt is¢laimedpsot ei n-si | i cone copol yner, wherein the garment is produced
froma fabric having a fabric weight of at |east 250 g/n2. 2. The nethod of
rises ht % of the

im, 1, i the fabric condit] l
Fatty lost of Qlprrge) R SARERY bt Thas BB sE0et s Bed nsRHRY o6 of tne

fatty éestef oun

pr ot ei nsi | ic6@PAsiELER! sde@rofwaaﬁﬁgltmrgahhauti@aa}asmggh;ce@lire,teth_el HPRPAsi tion. 3.
The net hod of any preceding claim wherein the fabric conditioner is

appl i ed t ofabiie cppdiHeaerda theegprment, thedabriregomdiiongr comprisingce@itigster ai m

wherein th . au i I . i .ditall ow

i ot ryl e P Bl AL RS BRI TR LEAERREY WAFRIARERERAE 1% | %5 e
nmet hod of arydupéeRediatgbiid Riving aideieiweighef sulkiseashg/nconposi tion reduces at
| east 50% of wrinkles conpared to the sane garnent | aundered and dried

wi thogt t hehs adelienall JTRIEAMND Mletdi®the tBbricldtAdTRhBOSNYris8NY tPS@GThYd of iRl M
wherein the softening conposition conprises 6 to 10 wel%ht % of the fatty
est er quat &tiyaster dustemalmeBaRBIN®MRayad end8.02do 0.51%8cighti ‘glof thymsptethe

protei n-si ly; 8&%0%88@1%%{;@2{%(1 Qr?ﬁl%qottaf‘ eitrgRE@étP%’g&ﬁgésit? p, L he conposi tion. 7.

The net hod &% any'p ing claim erein underi ng procedure

comprses. duBall A0,SheR. 2002 AERA AL G hORbRY (3L ERn @ hiieE ] Aot e

prot ei'n-sil
washed garment.
4. The method of any preceding claim, wherein the fatty ester quaternary ammonium
comprises a diester ditallow diethyl ammonium salt or a diester ditallow dimethyl

ammonium salt.

S. The method of any preceding claim, wherein the softening composition reduces at least
50% of wrinkles compared to the same garment laundered and dried without the

softening composition.

6. The method of any preceding claim, wherein the softening composition comprises 6 to 10
weight % of the fatty ester quaternary ammonium compound, and 0.05 to 0.15 weight %

of the protein-silicone copolymer, based the total weight of the composition.

7. The method of any preceding claim, wherein the laundering procedure comprises a
washing step and a separate rinsing step, and wherein the protein-silicone copolymer is

applied in the rinsing step.

8. The method of claim 7, wherein the washing step is performed automatically by a

washing machine and the rinsing step is performed manually.

9. The method of claim 7, wherein the laundering procedure is performed in an automatic
washing machine that has a washing step and a rinsing step, wherein the fabric

conditioner is applied in the rinsing step.

13



applied in the rinsing step. 8. The nethod of claim7, wherein the washing
step is perforned automatically by a washing machine and the rinsing step

i s perforwodonenossBl y. 9. The nmethod of claim 7, wherei RCTHES20100833 i ng
procedure is perfornmed in an automatic washi ng machi ne that has a washi ng
step and a rinsing step, wherein the fabric conditioner is applied in the
rinsing step.10. The nethod of any preceding claimfurther conprising

dryi ni.t heTﬁ%@mghOfi abanyprgeediemelainh fusthgr gemprising dixgfhe heayy; AR CSHBERY ¢
conditioner for a heavy fabric garnent conprising: a) 0.5%to 50% by wei ght
of a cationhlggftening agent, b) 0.02%to 0.5% by wei ght of a

protein-silicone copolyner . a f.ragranc and d acaherein the
softethg éBﬁBB?WPﬁ@%k¥Eﬁﬁ%%§&%TKﬁgéﬁ‘m§6$§%¥ an?%ﬁﬁgéséﬁngbgarnent that is
produced fgom agkepil wodisy Wehfof abitichicwiftghihg@ferdf | east 250 g/m . 12. The
conposition of claim1l, wherein the softening agent conprises a fatty

ester quat by nar 9.02%rto i Wmbr ovgightedi2 pigeinTHicoBe fpRMYPEN of any of clains 11
to 12, wheregin t%ﬁ sof tening agent conprises a diester ditall ow diethyl
armoni um s$ t of "ASEES R dital |l ow di methyl anmoniumsalt. 14. The

conposi tiog) of @ar,afheediaitidsolikning cddhpositien sidncdshe 1qastoi08h of siinkleone a

copol yner conprises a copol ymer having the fornul a; R2
~- p - )F/Q- NH- Rl.m;i garsnt that iEp)\"gr(i/dupedr frﬂm@%]:;éc having g%abric wF\z:zlght of at least 250 g/m’.

12.  The composition of claim 11, wherein the softening agent comprises a fatty ester

quaternary ammonium compound.

13.  The composition of any of claims 11 to 12, wherein the softening agent comprises a

diester ditallow diethyl ammonium salt or a diester ditallow dimethyl ammonium salt.

14.  The composition of any of claims 11 to 13, wherein the protein-silicone copolymer

comprises a copolymer having the formula:

R? R?

.

) -R-NH-R-§i-0-Si-R"-NH-{--

o | n

R3 R3

wherein R is the residue of a hydrolyzed protein R-NHj; each R! is, independently, the
residue of an organofunctional silane HR'-Si (Rz’ )R?)-OH, wherein R? and R® are
independently methyl, hydroxy, alkoxy having 1 to 6 carbon atoms; R’ and R® are each
independently methyl, hydroxy, alkoxy having 1 to 6 carbon atoms or a residue of a

compound of formula (A) or (B):

14



wherein Ris the residue of a hydrolyzed protein R-NH ; each Rl is,

i ndependently, the residue of an organofunctional silane HR1-SI (R2 )(R3

) - OH, wheweizo1iR@s®ad R3 are i ndependently nethyl, hydrorgl/tskkooyisnavi ng 1
to 6 carbon atons; R2 and R3 are each independently nethyl, hydroxy, al koxy
having 1 to 6 carbon atons or a residue of a conpound of fornmula (A) or
(B):-OSi- RI-NHR Rc (A) R RRNHR1-Si-OSi-R1-NHn R2 (B) wherein R
R1, R and R are each indepeggfntly as defined above; and n corresponds to
t he nunber of reacted am no oups having 0.1 to 0.4 silane nol ecul e per
reactive am no group of the protein. 15. The conposition of any of clains
11 to 14, wherein the softeding conposition conprises 6 to 10 wei ght % of
the fatty ester quaternary anmonium and 0.05 to 0.15 wei ght % of the
protein-silicone copolyngghsﬁg$Qﬂ¢QpLF@e total weight of the conposition

R3
(A)
R2 R2
I

1 R-NH-R'-Si-O-Si-R"-NH--{--

o | n

R R®

(B)
wherein R, R, R*and R® are each independently as defined above; and n corresponds to
the number of reacted amino groups having 0.1 to 0.4 silane molecule per reactive amino

group of the protein.

15.  The composition of any of claims 11 to 14, wherein the softening composition comprises
6 to 10 weight % of the fatty ester quaternary ammonium, and 0.05 to 0.15 weight % of

the protein-silicone copolymer, based on the total weight of the composition.
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