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ABSTRACT

Articles of manufacture and methods for providing energy
conserving means to control and/or remove Wrinkles from
fabric. The article includes an aqueous Wrinkle control
composition in a package and a set of instructions associated

With the package, the set of instructions includes instructions
for controlling and/or removing Wrinkles in an energy and/or
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(21) Appl. No.:
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environment conserving manner by applying the composi
tion to Wrinkled fabrics, manipulating the fabrics to remove
Wrinkles and alloWing the fabrics to dry Without the use of
an iron or tumble dryer. Alternatively, the set of instructions
can be provided through the electronic or print media or

Related US. Application Data

some combination thereof. The instructions can further

(63) Continuation-in-part of application No. 09/805,099,

include an instruction concerning the energy that is con
served through the use of the composition as a substitute for

laundering and/or ironing. The instructions can further

?led on Mar. 13, 2001, noW abandoned.

include a recommendation or endorsement from a govern

(60) Provisional application No. 60/230,859, ?led on Sep.
7, 2000.

ment agency, non-pro?t organization, utility service pro
vider, or some combination thereof.
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FABRIC CARE ARTICLE AND METHOD FOR
CONSERVING ENERGY

Faultless®Wrinkle Manufactured by Bon Ami Co. Like
Wise, these products are also vieWed as niche products by the
consumer.

CROSS REFERENCE TO RELATED
APPLICATION

[0007]

Most consumers are familiar With using a heated

iron, ironing aids, steamers and various processes that

[0001] This application is a continuation in part applica
tion of US. Ser. No. 09/805,099, Frankenbach, et al., ?led

require the application of heat to remove and control
Wrinkles from their fabrics. HoWever, the typical consumer

Mar. 13, 2001 and that claimed the bene?t of US. Provi

lacks even a general understanding of hoW to use a Wrinkle

sional Application No. 60/230,859, ?led on Sep. 7, 2000.

control composition that does not require the application of
heat, and thus, they do not have con?dence in the ability of

[0002] Aportion of the disclosure of this patent document
contains material Which is subject to copyright protection.

such a composition to effectively remove or control

Wrinkles.

The copyright oWner has no objection to the facsimile
reproduction by an one of the patent disclosure, as it appears
in the Patent and Trademark Office patent ?les or records,

[0008] Existing Wrinkle control products typically have

but otherWise reserves all copyright rights Whatsoever.

dedicated to educating the consumer. To be successful, the

enaged in minimal advertising With no in depth advertising
consumer needs to be educated regarding the proper use of

TECHNICAL FIELD

[0003]

The present invention relates to methods for

improving the performance of compositions comprising

the product, the product’s effectiveness, the appearance of
the fabric in the ?nished state, hoW the product might be
incorporated into the consumer’s everyday habits and lif

Water and optional ingredients for removing Wrinkles from
fabrics, the compositions being packaged With a dispenser as

estyles, the additional non-Wrinkle bene?ts that may be
achieved With the product and hoW the product may be
effectively and safely used by most members of the con

an article intended for distributing said compositions. Said

sumer’s household.

methods accomplish several purposes including the teaching
of information that is critical to improving product perfor

[0009]

mance and its acceptance. The methods are also related to

the extension of the useful life of clothing items When
treated With such compositions. The methods also encom
pass techniques to mass market compositions in Ways that
heighten the aWareness of such products both With tradi
tional and non-traditional consumers via traditional and

non-traditional marketing approaches and by distributing
products through non-traditional channels to make them
readily available to all consumers.

exposing consumers to non-traditional advertisement pro
grams that are geared toWards teaching the consumer proper

use of the product, hoW to incorporate the product into their
daily lives, the variety of product uses and bene?ts, and to

set appropriate expectations for the product’s performance.
Without the dissemination of such information, the con
sumer Will never experience the full potential of these

compositions.
SUMMARY OF THE INVENTION

BACKGROUND OF THE INVENTION

[0004]

The Wrinkle control compositions that can bene?t

from the methods of the present invention are those com
positions that enable the consumer to remove or control

Wrinkles in their fabrics Without the application of heat to
cure or otherWise activate the composition. Several such
Wrinkle control products are currently available in the mar

ket.

[0005]

In general, these products are niche or specialty

products that are used by consumers primarily When trav

eling. For instance, the Wrinkle Free product available from
Very Impressive Products, Inc. is a good example of this
principal. It is highly priced With limited marketing and

Therefore, there is a need for various methods for

improving the performance of a Wrinkle control product by

[0010] The present invention provides methods for
improving the performance of a consumer Wrinkle control

composition by making the composition available to the
consumer and providing information to the consumer con

cerning the use of the composition to control Wrinkles in

fabrics Without the application of heat. The compositions
useful in the present invention are essentially Water together
With optional ingredients such as perfume, starch and others.
The compositions are preferably stable, Well dispersed, more
preferably translucent, and even more preferably clear.

Information may be provided by teaching educational ele
ments and disseminating educational elements to consumers
in an ef?cient, effective, and affordable manner as Well as

distribution. It is stocked at American Automobile Associa

techniques for heightening consumer aWareness of the prod

tion

uct. The information that is provided to the consumer

Travel Agency Stores and is given only limited

retail shelving. Other Wrinkle control products, such as

concerns the use of the composition to remove or control

Wrinkle OutTM, are also dif?cult to locate even in traditional

Wrinkles in fabrics Without the application of heat. In
addition, the information can include instructions for the
proper use of the product, the product’s effectiveness, the
appearance of the fabric in the ?nished state after treatment,
instructions on hoW the product can be incorporated into the

distribution channels. These products have not moved

beyond the status of niche products and clearly do not enjoy
the status of a product that is kept close at hand and is used
in everyday life in the manner of a body deodorant, laundry
detergent, fabric softener, or toilet paper.

[0006] Other Wrinkle control products have also failed to
establish successful large markets. Amongst these are the

ATO Care spray (manufactured by Lion, Japan), Wrinkle
OutTM, manufactured by Emson®, Wrinkle Free®, manu
factured by Very Incredible Products, Inc.@ and

consumer’s everyday habits and lifestyles, the additional
non-Wrinkle bene?ts that may be achieved With the product
and hoW the composition can be effectively and safely used
by most members of the consumer’s household.

[0011]

The present invention also relates to methods for

improving the performance of Wrinkle control compositions
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that are incorporated into containers having a spray dis

heat to cure or otherWise acitvate the Wrinkle controlling

penser to create an article of manufacture that can facilitate

effect of the composition. Such compositions are described
in more detail in US. Pat. Nos. 3,674,688, 4,661,268,

treatment of fabrics and/or fabric surfaces With said com

positions containing Wrinkle control agent and other
optional ingredients at a level that is effective, yet is not
discernible When dried on the surfaces. The spray dispenser
comprises a manually activated as Well as non-manual or

poWer operated spray dispenser and a container for the

Wrinkle controlling composition.
[0012] The present invention further provides methods for
improving the consumer’s acceptance of a spray Wrinkle
control composition for use in controling Wrinkles Without
the application of heat. The method comprises the steps of
providing a Wrinkle control composition to the consumer
and providing information to the consumer concerning the
use of the composition to control Wrinkles in fabric Without
the application of heat to the fabric. The information to be

provided in conjunction With the composition concerns the
proper use of the product, the product’s effectiveness, the
appearance of the fabric in the ?nished state after treatment,
instructions on hoW the product can be incorporated into the
consumer’s everyday habits and lifestyles, additional non
Wrinkle bene?ts that may be achieved With through the use
of the composition and hoW the composition can be effec

4,806,254, 5,062,971, 5,100,566, 5,532,023, 5,573,695,
5,798,107, 5,965,517, 5,968,404, and 5,997,759. LikeWise,
such compositions are the subject of and are described in

additional detail in US. Ser. No. 09/067,385, ?led Apr. 27,
1998, Trinh et al.; US. Ser. No. 09/067,241, ?led Apr. 27,
1998, Trinh et al.; US. Ser. No. 09/208,215, ?led Dec. 9,
1998, Trinh et al.; US. Ser. No. 09/457,847, ?led Dec. 9,
1999, Trinh et al.; US. Ser. No. 09/503,525, ?led Feb. 13,
2000, Frankenbach et al.; and US. Ser. No. 60/182,381, ?led
Aug. 9, 2000, Frankenbach et al. entitled “Polymer Com

positions having speci?ed pH for improved dispensing sta
bility of Wrinkle reducing composition and methods of use.”

[0016] Speci?cally, Wrinkle control compositions useful
in the methods of the present invention include:

[0017]

A composition comprising ?uid carrier,

preferably Water. Water provides a surprising degree
of Wrinkle prevention. The compositions useful in
the present invention typically contains at least about

30% and less than 100% by Weight of the composi
tion of Water. Water suitable for the present compo

tively and safely used by most members of the consumer’s

sition can come from many sources. It is preferable,

household.

but not essential for the Water to be distilled and/or
deioniZed.

[0013] In yet another process aspect of the present inven
tion, methods are provided for prolonging or extending the
useful life of fabric items that require frequent and repeated

[0018]
Optionally, an effective amount of
Wrinkle control agent selected from the group of

laundering processes that are prone to cause incremental

silicones, ?ber-fabric lubricants, shape retention

damage to fabric ?bers. These methods prolong the useful
life of such fabric items by enabling the item to be revital
iZed or reneWed for reWear Without laundering, thus reduc

polymers, lithium salts, perfumes, fabric care
polysaccharides, and mixtures thereof. When
Wrinkle control agent is included it is typically

ing the number of launderings and the resulting damage to

included at levels of at least about 0.001% and

fabric ?bers over a given period of time. These methods

typically less than about 10%.

comprise the steps of providing the composition and pro
viding information to the consumer regarding the proper use

[0019]

Optionally, to reduce surface tension,

of the composition independent and apart from a laundering

improve spreading, penetration, and formulatability,

process.

an effective amount of surfactant.

DETAILED DESCRIPTION OF THE
INVENTION

[0014] Each of the methods of the present invention
comprise the steps of providing a consumer fabric Wrinkle
control composition that can provide Wrinkle control in
fabrics Without the application of heat to cure or otherWise

activate the Wrinkle controlling effect and by providing
information concerning the use of such a composition to
control Wrinkles. As described hereinafter, a variety of

[0020]
Optionally, to plasticiZe ?bers and shape
retention polymer plus provide additional bene?ts
such as increasing antimicrobial efficacy, reducing
surface tension of, and aiding in perfume formula
tion and delivery, an effective amount the composi

tion of hydrophilic plasticiZer and/or solvent.
[0021]
Optionally, an effective amount to absorb
malodor of an odor control agent.

[0022]
Optionally, but preferably, an effective
amount to provide olfactory effects of perfume.

Wrinkle control compositions may be used to advantage in
the methods of the present invention. Likewise, a variety of
information may be provided in conjunction With such
compositions to improve the performance of those compo

[0023]

sitions, to improve the consumer acceptance of those com
positions and to prolong the useful life of a fabric article on
Which the compositions can be used.

[0024]

Optionally, a effective level of propellant.

[0025]

Optionally, other ingredients including

Optionally, an effective amount, to kill, or

reduce the groWth of microbes, of antimicrobial
active.

I. Providing a Wrinkle Control Composition

Water-soluble polyionic, anti-static agents, insect

[0015] A variety of Wrinkle control compositions may be

and/or moth repelling agent, colorants, anti-clogging
agents, and, viscosity control agents.

used to advantage in the methods of the present invention.

Wrinkle control compositions must hoWever, be capable of
removing Wrinkles from fabrics Without the application of

[0026]
Optionally, mixtures of optional ingredi
ents (B) through
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[0027] The present invention also relates to concentrated
compositions, Which are diluted to form compositions With
the usage concentrations, as given hereinabove, for use in

clothing. Nonlimiting examples of useful silicones in the
composition of the present invention include noncurable

the “usage conditions”.

thicone copolyols), polydimethylsilicone and volatile sili

[0028] A. Fluid Carrier

cones, and curable silicones such as aminosilicones, phe
nylsilicones and hydroXysilicones. The Word “silicone” as
used herein preferably refers to soluble, self emulsifying, or

[0029] Wrinkle control compositions disclosed herein
comprise a ?uid carrier and the preferred ?uid carrier is
Water. Surprisingly, Water alone is capable of plasticiZing
?bers such that a suf?cient degree of Wrinkle removal and/or
reduction can be attained by spraying Water onto a surface

and gently pulling or smoothing the garment to release
Wrinkles. Water is also inexpensive, environmentally sound,
non-?ammable and easily disposed.
[0030]

Although Water alone is suf?cient to remove

Wrinkles, the compositions preferably comprise optional
ingredients such as perfume, surfactant, Water-miscible sol

vents, shape retention polymers, anti-microbial, and odor

silicones such as silicone polyethers (also knoWn as dime

emulsi?ed silicones, including those that are commercially
available as single components or as miXture, e.g. compo

sitions formulated by the supplier to achieve solubiliZation
and/or emulsi?cation of the silicone, unless otherWise

described. Preferably, the silicones comprise hydrophobic
moieties; are neither irritating, toXic, nor otherWise harmful
When applied to fabric or When they come in contact With
human skin; are chemically stable under normal use and

storage conditions; and are capable of being deposited on
fabric.

[0040] When the composition of this invention is to be

control agents, as Well as other optional ingredients. The

dispensed from a spray dispenser in a consumer household

optional ingredients aid in improving the efficacy of Water,
increasing Wrinkle control performance of the product,
delivering aesthetics, and contributing other desirable

setting, the noncurable silicones such as silicone polyether
and polydimethylsilicone are preferred. Curable and/or reac

attributes as disclosed herein beloW.

tive silicones such as amino-functional silicones and sili
cones With reactive groups such as Si—OH, Si—H, silanes,

[0031]

portion of the composition that is sprayed but misses the

Water With or Without dissolved minerals and

impurities is suitable for the present invention, e.g. de
ioniZed, distilled, or tap Water, but puri?ed Water is pre
ferred. The present invention typically contains at least
about 30% and less than about 100% by Weight of the
composition of Water.

[0032] Optional Ingredients
[0033] Optionally, the present Wrinkle controlling compo

and the like, are not preferred in this situation, because the
garment, and falls instead on ?ooring surfaces, such as rug,

carpet, concrete ?oor, tiled ?oor, linoleum ?oor, bathtub
?oor, can leave a silicone layer that is cured and/or bonded
to the ?ooring surfaces. Such silicones that are bonded to
surfaces are difficult to remove from the ?ooring surfaces.

Flooring surfaces thus become slippery and can present a
safety haZard to the household members. The curable and
reactive silicones can be used in compositions speci?cally

sition can also contain the folloWing:

designed for use in enclosed areas such as in a deWrinkling

[0034] B. Wrinkle Control Agents

cabinet. Many types of aminofunctional silicones also cause
fabric yelloWing. Thus, the silicones that cause fabric dis
coloration are also not preferred.

[0035] Optionally, but preferably, the composition con
tains an effective amount of ?ber-fabric Wrinkle control

agent to enhance the Wrinkle control performance of the

composition. The Wrinkle control agent is preferably
selected from the group consisting of: ?ber lubricant, shape
retention polymer, lithium salt, perfumes, fabric care
polysaccharide, and miXtures thereof. When Wrinkle control
agent is included it is typically included at levels of at least
about 0.001% and less than about 10% of the usage com

of silicone polyethers alternately knoW as dimethicone

copolyols and polyalkylene oXide polysiloXanes. Typically
the polyalkylene oXide polysiloXanes have a dimethyl pol
ysiloXane hydrophobic moiety and one or more hydrophilic

polyalkylene chains. The hydrophilic polyakylene chains
can be incorporated as side chains (pendant moieties) or as

position.
[0036]

[0041] A highly preferred, but nonlimiting class of sili
cones surfactants useful for the present invention is the class

block copolymer moieties With the polysiloXane hydropho
1. Fiber Lubricants

[0037] The present invention can use ?ber-fabric lubri
cants to impart a lubricating property, or increased gliding

ability, to ?bers in fabric, particularly clothing. Not to be
bound by theory, it is believed that Water and other alcoholic
solvents break, or Weaken, the hydrogen bonds that hold the
Wrinkles in fabric, and fabric lubricants facilitate the move
ment of ?bers With respect to one another (glide) to further
release the ?bers from the Wrinkle condition in Wet or damp

bic moiety. Silicone polyethers are described by the folloW

ing general formulas:
Si(CH3)2—R1
[0042] Wherein a+b are from about 1 to about 50, prefer
ably from about 1 to about 30, more preferably from about
1 to about 25, and each R1 is the same or different and is

selected from the group consisting of methyl and a poly

(ethyleneoXide/propyleneoXide) copolymer group having

fabrics. After the fabric is dried, the residual ?ber lubricant,
especially silicone, can provide lubricity to reduce the
tendency of fabric to re-Wrinkle.

the general formula:

[0038] a) Silicone

[0043] With at least one R1 being a poly(ethyleneoXy/
propyleneoXy) copolymer group, and Wherein n is 3 or 4,

[0039] Silicone is a preferred ?ber lubricant, for the
present invention, to impart a lubricating property, or

preferably 3; total c (for all polyalkyleneoXy side groups)

increased gliding ability, to ?bers in fabric, particularly

has a value of from 1 to about 100, preferably from about 6
to about 100; total c+d has a value of from about 5 to about
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150, preferably from about 7 to about 100 and each R2 is the

preferred SilWets® include L77, L7001, L7200, and L7087.

same or different and is selected from the group consisting

Some nonlimiting preferred DoW Corning® silicone poly

of hydrogen, an alkyl having 1 to 4 carbon atoms, and an

ethers include DoW Corning® 190 DoW Corning® Q2-5211.
Other nonlimiting examples of silicone polyethers useful in

acetyl group, preferably hydrogen and/or methyl group.
Each polyalkylene oxide polysiloXane has at least one R1

the present invention include include the folloWing com

group being a poly(ethyleneoXide/propyleneoXide) copoly

pounds available from DoW Corning® 193, FF-400 Fluid,
Q2-5220, Q4-3667, as Well as compounds available from

mer group.

[0044] Nonlimiting examples of these silicone polyethers
are the SilWet® materials Which are available from CK

Witco. Representative SilWet® silicone polyethers Which
contain only ethyleneoXy (C2H4O) groups are as folloWs.

Toray DoW Corning Silicone Co., Ltd. knoW as SH3771C,

SH3772C, SH3773C, SH3746, SH3748, SH3749, SH8400,
SF8410, and SH8700, KF351 (A), KF352 (A), KF354 (A),
and KF615 (A) of Shin-Etsu Chemical Co., Ltd., TSF4440,
TSF4445, TSF4446, TSF4452 of Toshiba Silicone Co.

[0048] When optional cyclodeXtrin is used, it is preferred
Name

Average MW

Average a + b

Average total c

L-7608

600

1

8

L-7607

1,000

2

17

L-77

L-7605
L-7604
L-7600
L-7657
L-7602
L-7622
L-8600
L-8610
L-8620

600

1

9

6,000
4,000
4,000
5,000
3,000
10,000
2,100
1,700
2,000

20
21
11
20
20
88

99
53
68
76
29
75

to use silicone polyethers With higher molecular Weights, at
least about 5,000, preferably at least about 10,000 to prevent
signi?cant interaction With the cyclodeXtrin. When the sili
cone polyether Will be used to emulsify silicone oils, provide

maximal penetration, reduce viscosity of the composition,
and/or enhance spray characteristics it is preferably to use a

silicone polyether With a molecular Weight of typically less
than about 10,000, preferably less than about 8,000, and
more preferably less than about 5,000.
[0049] Besides surface activity, silicone polyethers can
also provide other bene?ts, such as antistatic bene?ts, lubric
ity, softness to fabrics, and improvements in fabric appear
ance.

[0050] The preparation of silicone polyethers is Well

[0045] Nonlimiting eXamples of SilWet® silicone poly
ethers Which contain both ethyleneoXy (C2H4O) and propy
leneoXy (C3H6O) groups are as folloWs:

Name

Average MW

EO/PO ratio

L-720
L-7001
L-7002
L-7210
L-7200
L-7220

12,000
20,000
8,000
13,000
19,000
17,000

50/50
40/60
50/50
20/80
75/25
20/80

knoWn in the art. Silicone polyethers of the present invention
can be prepared according to the procedure set forth in US.

Pat. No. 3,299,112, incorporated herein by reference. Typi
cally, silicone polyethers of the present invention are readily
prepared by an addition reaction betWeen a hydrosiloXane
(i.e., a siloXane containing silicon-bonded hydrogen) and an
alkenyl ether (e.g., a vinyl, allyl, or methallyl ether) of an

alkoXy or hydroXy end-blocked polyalkylene oXide). The
reaction conditions employed in addition reactions of this
type are Well knoWn in the art and in general involve heating
the reactants (e.g., at a temperature of from about 85° C. to

110° C.) in the presence of a platinum catalyst (e.g., chlo

roplatinic acid) and a solvent (e.g., toluene).
[0051] Other nonlimiting silicone compounds and emul

[0046] Nonlimiting eXamples of SilWet® silicone poly

sions including useful to the present invention includes

ethers Which contain only propyleneoXy (C3H6O) groups are

non-curable silicones (such as but not limited to volatile

as folloWs:

silicones, silicone oils, and polydimethyl silicones) and
curable silicones (such as, but not limited to aminosilicones,
Name

Average MW

L75 00
L7510

3,000
13,000

L75 50

300

185 00

2,800

[0047] The molecular Weight of the polyalkyleneoXy
group (R1) is less than or equal to about 10,000. The

preferred molecular Weight of the silicone polyether is
dependent on the eXact functionality is a given composition.
If propyleneoXy groups are present in the polyalkylenoXy
chain, they can be distributed randomly in the chain or eXist
as blocks. Preferred SilWets® provide lubricity to aid in
Wrinkle removal and can also provide softness Which is

especially preferred When the polymer leaves a rough feel
ing on the surface of the fabric. Nonlimiting eXamples of

phenylsilicones, and hydroXylsilicones. Also useful in the
present compositions are silicone emulsions that comprise
silicone oils such as 346 Emulsion, 347 Emulsion, and

HV-490 available from DoW Corning. Speci?cally, the pre
ferred silicone oil is dimethylsiloXane silicone, more pref
erably volatile dimethylsiloXane. The volatile silicones pro
vide surprisingly good ?ber lubrication Without the risk of
unacceptable build-up on the fabric and/or surrounding
surfaces due to their volatile nature. The volatile silicones
also provide a desirable control over the formation of
Wrinkles in fabrics While the fabrics are being dried.

[0052] Preferred silicones are neither irritating, toXic, nor
otherWise harmful When applied to fabric or When they come
in contact With human skin, and are chemically stable under
normal use and storage conditions, and are capable of being
deposited on fabric.
[0053] When the composition of this invention is to be
dispensed from a spray dispenser in a consumer household
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setting, the noncurable silicones such as polydimethylsili
cone, and especially the volatile silicones, are preferred.

[0059]

Wherein X and y are integers Which depend on the

molecular Weight of the silicone, preferably having a vis

Curable and/or reactive silicones such as amino-functional
silicones and silicones With reactive groups such as Si—OH,

cosity of from about 10,000 cst to about 500,000 cst at 25°

Si—H, silanes, and the like, are not preferred in this situa

Although silicones With a high number, e.g., greater than

tion, because the portion of the composition that is sprayed

about 0.5 millimolar equivalent of amine groups can be
used, they are not preferred because they can cause fabric

but misses the garment, and falls instead on ?ooring sur

faces, such as rug, carpet, concrete ?oor, tiled ?oor, linoleum
?oor, bathtub ?oor, can leave a silicone layer that is cured
and/or bonded to the ?ooring surfaces. Such silicones that
are bonded to surfaces are difficult to remove from the

?ooring surfaces. The ?ooring surfaces thus become slip
pery and can present a safety haZard to the household
members. The curable and reactive silicones can be used in

compositions speci?cally designed for use in enclosed areas
such as in a deWrinkling enclosure, e.g., cabinet. Many types
of aminofunctional silicones also cause fabric yelloWing.

C. This material is also knoWn as “amodimethicone”.

yelloWing.
[0060] Similarly, silicone materials Which can be used
correspond to the formulas:

(R1)aG3*al—Si—(—OSiG2)n—(OSiGb(Rl)2ib)m—o—
SiGMXR
)3
[0061] Wherein G is selected from the group consisting of
hydrogen, phenyl, OH, and/or Cl-C8 alkyl; a denotes 0 or an

Thus, the silicones that cause fabric discoloration are also

integer from 1 to 3; b denotes 0 or 1; the sum of n+m is a
number from 1 to about 2,000; R1 is a monovalent radical of
formula CPHZPL in Which p is an integer from 2 to 8 and L

not preferred. Indeed, the present compositions are prefer

is selected from the group consisting of:

ably essentially free of any material that Would soil or stain
fabrics or are essentially free of material at a level that Would
soil or stain fabrics.

[0054] Another preferred silicone is volatile silicone ?uid
Which can be cyclic silicone ?uid of the formula
[(CH3)2SiO]n Where n ranges betWeen about 3 to about 7,

preferably about 5, or a linear silicone polymer ?uid having

[0066] Wherein each R2 is chosen from the group consist

the formula (CH3)3SiO[(CH3)2SiO]mSi(CH3)3 Where m can
be 0 or greater and has an average value such that the

radical, and each A- denotes compatible anion, e.g., a halide

viscosity at 25° C. of the silicone ?uid is preferably about 5

ion; and

ing of hydrogen, phenyl, benZyl, saturated hydrocarbon

centistokes or less.

[0055]

The non-volatile silicones that are useful in the

composition of the present invention are polyalkyl and/or
phenylsilicones silicone ?uids and gums With the folloWing
structure:

[0068] Wherein

[0069] Z=—CH2—CH(OH)—CH2—CH2)3—
[0070] R3 denotes a long chain alkyl group; and

[0056] The alkyl groups substituted on the siloxane chain
(R) or at the ends of the siloxane chains (A) can have any

[0071]

f denotes an integer of at least about 2.

structure as long as the resulting silicones remain ?uid at

[0072] In the formulas herein, each de?nition is applied

room temperature.

individually and averages are included.

[0057] Each R group preferably can be alkyl, aryl,

[0073]

Another silicone material Which can be used, but is

[0074]

Wherein n and m are the same as before. The

hydroxy, or hydroxyalkyl group, and mixtures thereof, more

preferably, each R is methyl, ethyl, propyl or phenyl group,
most preferably R is methyl. Each A group Which blocks the
ends of the silicone chain can be hydrogen, methyl, meth

oxy, ethoxy, hydroxy, propoxy, and aryloxy group, prefer
ably methyl. Suitable A groups include hydrogen, methyl,
methoxy, ethoxy, hydroxy, and propoxy. q is preferably an

preferred silicones of this type are those Which do not cause
fabric discoloration.

integer from about 7 to about 8,000. The preferred silicones

[0075] Mixtures of silicone are also preferred to achieve a
range of properties Within one composition. And in some

are polydimethyl siloxanes; more preferred silicones are

polydimethyl siloxanes having a viscosity of from about 50

aspects of the invention, mixtures of silicones are highly

to about 1000,000 centistokes at 25° C. Mixtures of volatile
silicones and non-volatile polydimethyl siloxanes are also

useful. For instance, When silicone oils are used, these can

preferred. Suitable examples include silicones offered by

be very difficult to emulsify. Surprisingly, it is found that
silicone polyethers provide an extremely effective means of

DoW Corning Corporation under the trade names 200 Fluid
and 245 Fluid, and the General Electric Company under the
trade names SF1173, SF1202, SF1204, SE96, and Viscasil®.

solubiliZing silicone oils.

[0058] Other useful silicone materials, but less preferred

smaller than about 10 microns, preferably smaller than 5
microns, more preferably smaller than about 1 micron, e.g.,
Velustrol® P-40 oxidiZed polyethylene emulsion available

than polydimethylsiloxanes, include materials of the for
mula:

[0076] b) Synthetic Solid Particles
[0077] Solid polymeric particles of average particle siZe

from Clariant, can be used as a lubricant, also TospearlTM

105, 120, 130, 145, 240 polydimethyl siloxane polymers
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available from GE Silicones, since they can provide a

“roller-bearing” action. When solid polymeric particles are
present, they are present at an effective amount to provide

lubrication of the ?bers, typically from about 0.01% to about
3%, preferably from about 0.05% to about 1%, more pref
erably from about 0.1% to about 0.5%, by Weight of the

usage composition.

more preferably chloride or methyl sulfate (As used herein,
the “percent of quaternary ammonium active” containing a
given R1 group is based upon taking a percentage of the total
active based upon the percentage that the given R1 group is,
of the total R1 groups present.);

[0086] (2) Asecond type of DEQA active [DEQA

has

the formula:

[0078] c) Quaternary Ammonium Compounds
[0079] Although many quaternary ammonium compounds
With alkyl substituents are suitable for this composition,

[0087] Wherein each Y, R, R1, and X“ have the same
meanings as before. Such compounds include those having

quaternary ammonium compounds that contain hydrocarbon

the formula:

groups, including substituted groups an groups that are part
of, e.g., acyl groups, Which are unsaturated or branched are

particularly suited for this composition. In some cases,
amine precursors of the quaternary ammonium compounds
can themselves be useful in this composition.

[0080] Suitable quaternary ammonium compounds for use
in the Wrinkle composition have been previously disclosed

[0088] Wherein each R is a methyl or ethyl group and
preferably each R1 is in the range of C15 to C19. As used
herein, When the diester is speci?ed, it can include the
monoester that is present. The amount of monoester that can
be present is the same as in DEQA

in US. Pat. No. 5,759,990, issued Jun. 2, 1998 in the names

[0089] These types of agents and general methods of

of E. H. Wahl, H. B. Tordil, T. Trinh, E. R. Carr, R. O. Keys,
and L. M. Meyer, for Concentrated Fabric Softening Com

making them are disclosed in US. Pat. No. 4,137,180, Naik

position With Good FreeZe/ThaW Recovery and Highly

et al., issued Jan. 30, 1979, Which is incorporated herein by
reference. An eXample of preferred DEQA (2) is the “pro

Unsaturated Fabric Softener Compound Therefor, and in

pyl” ester quaternary ammonium active having the formula

US. Pat. No. 5,747,443, issued May 5, 1998 in the names of

1,2-di(acyloXy)-3-trimethylammoniopropane

Wahl, Trinh, Gosselink, Letton, and Sivik for Fabric Soft
ening Compound/Composition. An indicator of the suitabil

Where the acyl is the same as that of FA1 disclosed herein
after.

ity of quaternary ammonium actives for use in the compo

sitions of the present invention is the phase transition
temperature. Preferably, the phase transition temperature of
the quaternary ammonium active or miXture of actives,
containing less than about 5% organic solvent or Water, is
less than about 50° C., more preferably less than about 35°
C., even more preferably less than about 20° C., and yet even
more preferably less than about 10° C., or is amorphous and

chloride,

[0090] Some preferred Wrinkle compositions of the
present invention contain as an essential component from

about 0.025% to about 10%, preferably from about 0.05% to
about 5%, more preferably from about 0.1% to about 3%,
and even more preferably from about 0.2% to about 2% by

Weight of the composition, of quaternary ammonium active
having the formula:

has no signi?cant endothermic phase transition in the region
from about —50° C. to about 100° C.

[0081]

The phase transition temperature can be measured

With a Mettler TA 3000 differential scanning calorimeter
With Mettler TC 10A Processor.

[0091] Wherein each R1 in a compound is a C6-C22 hydro
carbyl group, preferably having an IV from about 70 to
about 140 based upon the IV of the equivalent fatty acid With
the cis/trans ratio preferably being as described hereinafter,
m is a number from 1 to 3 on the Weight average in any

[0082] Typical suitable quaternary ammonium compounds

mixture of compounds, each R in a compound is a C1_3 alkyl

or amine precursors are de?ned hereinafter.

or hydroXy alkyl group, the total of m and the number of R
groups that are hydroXyethyl groups equaling 3, and X is a

[0083] Preferred Diester Quaternary Ammonium Active

Compound (DEQA)
[0084] (1) The ?rst type of DEQA preferably comprises,
as the principal active, [DEQA

compounds of the

formula

[0085]

Wherein each R substituent is either hydrogen, a

short chain C1-C6, preferably Cl-C3 alkyl or hydroXyalkyl

group, e.g., methyl (most preferred), ethyl, propyl, hydroXy
ethyl, and the like, poly (C2_3 alkoXy), preferably poly
ethoXy, group, benZyl, or miXtures thereof; each m is 2 or 3;
each n is from 1 to about 4, preferably 2; each Y is

—O—(O)C—,

—C(O)—O—,

—NR—C(O)—,

or

—C(O)—NR—; the sum of carbons in each R1, plus one
When Y is —O—(O)C— or —NR—C(O)—, is C12-C22,
preferably C14-C20, With each R1 being a hydrocarbyl, or
substituted hydrocarbyl group, and X“ -can be any quater

nary ammonium-compatible anion, preferably, chloride,
bromide, methylsulfate, ethylsulfate, sulfate, and nitrate,

quaternary ammonium compatible anion, preferably methyl
sulfate. Preferably the cis:trans isomer ratio of the fatty acid
(of the C18:1 component) is at least about 1:1, preferably
about 2:1, more preferably about 3:1, and even more pref

erably about 4:1, or higher.
[0092] These preferred compounds, or mixtures of com
pounds, have (a) either a Hunter “L” transmission of at least

about 85, typically from about 85 to about 95, preferably
from about 90 to about 95, more preferably above about 95,

if possible, (b) only loW, relatively non-detectable levels, at
the conditions of use, of odorous compounds selected from

the group consisting of: isopropyl acetate; 2,2‘-ethylidenebi
s(oXy)bis-propane; 1,3,5-trioXane; and/or short chain fatty
acid (4-12, especially 6-10, carbon atoms) esters, especially
methyl esters; or (c) preferably, both.
[0093] The Hunter L transmission is measured by (1)
miXing the quaternary ammonium active With solvent at a
level of about 10% of active, to assure clarity, the preferred

solvent being ethoXylated (one mole EO) 2,2,4-trimethyl-1,
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3-pentanediol and (2) measuring the L color value against

also many consumers prefer a product With a lighter scent

distilled Water With a Hunter Color QUEST® colorimeter

Which precludes the approach of using higher perfume

made by Hunter Associates Laboratory, Reston, Va.

levels. Odor quality can be further improved by use of, e.g.,
ethanol as the quaterniZation reaction solvent.

[0094] The level of odorant is de?ned by measuring the
level of odorant in a headspace over a sample of the

quaternary ammonium active (about 92% active). Chro
matograms are generated using about 200 mL of head space
sample over about 2.0 grams of sample. The head space
sample is trapped on to a solid absorbent and thermally
desorbed onto a column directly via cryofocussing at about
—100° C. The identi?cations of materials is based on the

peaks in the chromatograms. Some impurities identi?ed are
related to the solvent used in the quaterniZation process,

(e.g., ethanol and isopropanol). The ethoxy and methoxy
ethers are typically sWeet in odor. There are C6-C8 methyl
esters found in a typical current commercial sample, but not
in the typical quaternary ammonium actives of this inven
tion. These esters contribute to the perceived poorer odor of
the current commercial samples. The level of each odorant
in ng/L found in the head space over a preferred active is as

folloWs: Isopropyl acetate—<1; 1,3,5-trioxane—<5; 2,2‘

ethylidenebis(oxy)-bispropane—<1; C6 methyl ester—<1;
C8 Methyl ester—<1; and C10 Methyl ester—<1.
[0095] The acceptable level of each odorant is as folloWs:
isopropyl acetate should be less than about 5, preferably less
than about 3, and more preferably less than about 2, nano

grams per liter (ng/L); 2,2‘-ethylidenebis(oxy)bis-propane
should be less than about 200, preferably less than about

[0097] Preferred biodegradable quaternary ammonium
compounds comprise quaternary ammonium salt, the qua
ternary ammonium salt being a quaterniZed product of the
condensation reaction betWeen:

[0098]

a)—a fraction of saturated or unsaturated, linear

or branched fatty acids, or of derivatives of said acids,
said fatty acids or derivatives each possessing a hydro
carbon chain in Which the number of atoms is betWeen
5 and 21, and

[0099] b)—triethanolamine,
[0100] characteriZed in that said condensation product has
an acid value, measured by titration of the condensation
product With a standard KOH solution against a phenol

phthalein indicator, of less than about 6.5.
[0101] The acid value is preferably less than or equal to
about 5, more preferably less than about 3.

[0102] The acid value is determined by titration of the
condensation product With a standard KOH solution against
a phenolphthalein indicator according to ISO#53402. The
Acid Value (AV) is expressed as mg KOH/g of the conden

sation product.

100, more preferably less than about 10, and even more

[0103] These quaternary ammonium compounds for use

preferably less than about 5, nanograms per liter (ng/L);
1,3,5-trioxane should be less than about 50, preferably less

herein are typically mixtures of materials. The Weight per
centages of compounds Wherein one (monoester), tWo
(diester), or three (triester) of the triethanolamine hydroxy

than about 20, more preferably less than about 10, and even
more preferably less than about 7, nanograms per liter

groups is esteri?ed With a fatty acyl group are as folloWs:

(ng/L); and/or each short chain fatty acid (4-12, especially
6-10, carbon atoms) ester, especially methyl esters should be

Monoester—from about 12% to about 22%; diester—from
about 43% to about 57%; and triester—from about 13% to
about 28%. These compounds, as formed and used in the

less than about 4, preferably less than about 3, and more

preferably less than about 2, nanograms per liter (ng/L.)

formulation of Wrinkle compositions, typically contain from
about 6% to about 20% by Weight of solvent, e.g., from

[0096]

about 3% to about 10% of a loWer molecular alcohol like
ethanol and from about 3% to about 10% of solvent that is

The elimination of color and odor materials can

either be accomplished after formation of the compound, or,
preferably, by selection of the reactants and the reaction
conditions. Preferably, the reactants are selected to have

good odor and color. For example, it is possible to obtain
fatty acids, or their esters, for sources of the long fatty acyl
group, that have good color and odor and Which have

extremely loW levels of short chain (C4_12, especially C6_1O)
fatty acyl groups. Also, the reactants can be cleaned up prior
to use. For example, the fatty acid reactant can be double or

triple distilled to remove color and odor causing bodies and
remove short chain fatty acids. Additionally, the color of a
triethanolamine reactant, if used, needs to be controlled to a
loW color level (e.g., a color reading of about 20 or less on

more hydrophobic, like hexylene glycol.

[0104] Preferred cationic, preferably biodegradable, qua
ternary, ammonium compounds can contain the group
—(O)CR Which is derived from animal fats, unsaturated,
and polyunsaturated, fatty acids, e.g., oleic acid, and/or

partially hydrogenated fatty acids, derived from vegetable
oils and/or partially hydrogenated vegetable oils, such as,
canola oil, safflower oil, peanut oil, sun?oWer oil, corn oil,
soybean oil, tall oil, rice bran oil, etc. Non-limiting examples
of fatty acids (FA) are listed in US. Pat. No. 5,759,990 at
column 4, lines 45-66.

the APHA scale). The degree of clean up required is depen

[0105] Mixtures of fatty acids, and mixtures of FAs that

dent on the level of use, clarity of the product, and the
presence of other ingredients. For example, adding a dye or

preferred. Nonlimiting examples of FA’s that can be

starting With an opaque product can cover up some colors.

blended, to form FA’s of this invention are as folloWs:

are derived from different fatty acids can be used, and are

HoWever, for clear and/or light colored products, the color
must be almost non-detectable. This is especially true as the

level of the quaternary ammonium compound used in the
product goes up. The degree of clean up Would be especially
important in products sold as concentrates that are intended
for dilution by the consumer. Similarly, the odor can be

covered up by higher levels of perfume, but as perfume level
increases, cost associated With this approach increases too,

Fatty Acyl Group
c14
c16
c18

PA1

PA2

PA3

0
3
3

0
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1
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[0110] It Will be understood that substituents R and R1 can
optionally be substituted With various groups such as alkoxy

-continued

or hydroxyl groups, and can be straight, or branched so long

Fatty Acyl Group

FAl

FA2

FA3

as the groups maintain their basically hydrophobic character.
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[0111] A preferred long chain DEQA is the DEQA pre
pared from sources containing high levels of polyunsatura

Total
IV

100
99

100
125-138

100
56

cis/trans (C18:1)

5-6

Not Available

7

57

6

C1421
C1621
C1821
C1822
C1823
Unknowns

TPU
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tion, i.e., N,N-di(acyl-oxyethyl)-N,N-methylhydroxyethy
lammonium methyl sulfate, Where the acyl is derived from
fatty acids containing sufficient polyunsaturation, e.g., mix
tures of talloW fatty acids and soybean fatty acids. Another

preferred long chain DEQA is the dioleyl (nominally)
DEQA, i.e., DEQA in Which N,N-di(oleoyl-oxyethyl)-N,N
methylhydroxyethylammonium methyl sulfate is the major

FA1 is a partially hydrogenated fatty acid prepared from canola oil,

ingredient. Preferred sources of fatty acids for such DEQAs

PA2 is a fatty acid prepared from soy bean oil, and
FA3 is a slightly hydrogenated talloW fatty acid.

oils, With high contents of unsaturated, e.g., oleoyl groups.

[0106] Preferred quaternary ammonium actives contain an
effective amount of molecules containing tWo ester linked

hydrophobic groups [R1C(CO)O—], said actives being
referred to herein as “DEQA’s”, are those that are prepared

as a single DEQA from blends of all the different fatty acids

are vegetable oils, and/or partially hydrogenated vegetable
[0112] As used herein, When the DEQA diester (m=2) is
speci?ed, it can include the monoester (m=1) and/or triester
(m=3) that are present. Preferably, at least about 30% of the
DEQA is in the diester form, and from 0% to about 30% can
be DEQA monoester, e.g., there are three R groups and one

that are represented (total fatty acid blend), rather than from

R1 group.

blends of mixtures of separate ?nished DEQA’s that are

[0113] The above compounds can be prepared using stan

prepared from different portions of the total fatty acid blend.

dard reaction chemistry. In one synthesis of a di-ester
variation of DTDMAC, triethanolamine of the formula

[0107] It is preferred that at least a majority of the fatty
acyl groups are unsaturated, e.g., from about 50% to 100%,
preferably from about 55% to about 99%, more preferably
from about 60% to about 98%, and that the total level of

active containing polyunsaturated fatty acyl groups (TPU)
be preferably from 0% to about 30%. The cis/trans ratio for

the unsaturated fatty acyl groups is usually important, With
the cis/trans ratio being from about 1:1 to about 50:1, the
minimum being about 1:1, preferably at least about 3:1, and
more preferably from about 4:1 to about 20:1. (As used
herein, the “percent of quaternary ammonium active” con
taining a given R1 group is the same as the percentage of that
same R1 group is to the total R1 groups used to form all of

the quaternary ammonium actives.)

[0108] The unsaturated, including the preferred polyun
saturated, fatty acyl and/or alkylene groups, discussed here
inbefore and hereinafter, surprisingly provide good deWrin
kling and effective softening, but also provide better
reWetting characteristics, good antistatic characteristics, and
especially, superior recovery after freeZing and thaWing.
[0109]

These unsaturated actives are also easier to process

at loWer temperatures. These highly unsaturated materials

(total level of active containing polyunsaturated fatty acyl
groups (TPU) being typically from about 3% to about 30%,
With only the loW amount of solvent that normally is
associated With such materials, i.e., from about 5% to about
20%, preferably from about 8% to about 25%, more pref
erably from about 10 to about 20%, Weight of the total
quaternary ammonium/solvent mixture are easier to formu

late into the product and remain in stable solutions, emul
sions, and or dispersions longer. This ability to process the
actives at loW temperatures is especially important for the
polyunsaturated groups, since it minimizes degradation.

N(CH2CH2OH)3 is esteri?ed, preferably at tWo hydroxyl
groups, With an acid chloride of the formula R1C(O)Cl, to
form an amine Which can be made cationic by acidi?cation

(one R is H) to be one type of active, or then quaterniZed
With an alkyl halide, RX, to yield the desired reaction
product (Wherein R and R1 are as de?ned hereinbefore).
HoWever, it Will be appreciated by those skilled in the
chemical arts that this reaction sequence alloWs a broad

selection of agents to be prepared.

[0114] In preferred DEQA (1) and DEQA (2) quaternary
ammonium actives, each R1 is a hydrocarbyl, or substituted

hydrocarbyl, group, preferably, alkyl, monounsaturated alk
enyl, and polyunsaturated alkenyl groups, With the quater
nary ammonium active containing polyunsaturated alkenyl
groups being preferably at least about 3%, more preferably
at least about 5%, more preferably at least about 10%, and
even more preferably at least about 15%, by Weight of the
total quaternary ammonium active present; the actives pref

erably containing mixtures of R1 groups, especially Within
the individual molecules.
[0115]

The DEQAs herein can also contain a loW level of

fatty acid, Which can be from unreacted starting material
used to form the DEQA and/or as a by-product of any partial

degradation (hydrolysis) of the quaternary ammonium
active in the ?nished composition. It is preferred that the
level of free fatty acid be loW, preferably beloW about 15%,
more preferably beloW about 10%, and even more preferably

beloW about 5%, by Weight of the quaternary ammonium
active.

[0116] The quaternary ammonium actives herein are pref
erably prepared by a process Wherein a chelant, preferably
a diethylenetriaminepentaacetate (DTPA) and/or an ethylene
diamine-N,N‘-disuccinate (EDDS) is added to the process.

Additional protection against degradation can be provided
When the compounds and Wrinkle compositions contain
effective antioxidants, chelants, and/or reducing agents, as

Another acceptable chelant is tetrakis-(2-hydroxylpropyl
)ethylenediamine (TPED). Also, preferably, antioxidants are

disclosed hereinafter.

added to the fatty acid immediately after distillation and/or
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fractionation and/or during the esteri?cation reactions and/

CM-C18 group; each R is H or a short chain C1-C6, prefer

or post-added to the ?nished quaternary ammonium active.
The resulting active has reduced discoloration and malodor
associated thereWith.

ably C1-C3 alkyl or hydroXyalkyl group, e.g., methyl (most

[0117] The total amount of added chelating agent is pref
erably Within the range of from about 10 ppm to about 5,000
ppm, more preferably Within the range of from about 100
ppm to about 2500 ppm by Weight of the formed quaternary
ammonium active. The source of triglyceride is preferably

selected from the group consisting of animal fats, vegetable

oils, partially hydrogenated vegetable oils, and miXtures
thereof. More preferably, the vegetable oil or partially
hydrogenated vegetable oil is selected from the group con

sisting of canola oil, partially hydrogenated canola oil,
safflower oil, partially hydrogenated safflower oil, peanut
oil, partially hydrogenated peanut oil, sun?oWer oil, par
tially hydrogenated sun?oWer oil, corn oil, partially hydro
genated corn oil, soybean oil, partially hydrogenated soy
bean oil, tall oil, partially hydrogenated tall oil, rice bran oil,

preferred), ethyl, propyl, hydroXyethyl, and the like, benZyl,
or (R2O)2_4H Where each R2 is a CL6 alkylene group; and A‘
is a quaternary ammonium compatible anion, preferably,

chloride, bromide, methylsulfate, ethylsulfate, sulfate, and
nitrate, more preferably chloride and methyl sulfate;

[0123] (2) quaternary ammonium having the formula:
[0124] Wherein each R, R1, and A“ have the de?nitions
given above; each R2 is a CL6 alkylene group, preferably an
ethylene group; and G is an oXygen atom or an —NR—

group;

[0125] (3) active having the formula:
[0126]

Wherein R1, R2 and G are de?ned as above;

[0127] (4) reaction products of substantially unsaturated
and/or branched chain higher fatty acids With dialkylenetri
amines in, e.g., a molecular ratio of about 2:1, said reaction

partially hydrogenated rice bran oil, and miXtures thereof.
Most preferably, the source of triglyceride is canola oil,
partially hydrogenated canola oil, and mixtures thereof. The

products containing compounds of the formula:

process can also include the step of adding from about
0.01% to about 2% by Weight of the composition of an
antioxidant compound to any or all of the steps in the

[0128] Wherein R1, R2 are de?ned as above, and each R3
is a C1_6 alkylene group, preferably an ethylene group;

processing of the triglyceride up to, and including, the

R1—C(O)—NH—R2—NH—R3—NH—C(O)—R1

[0129] (5) quaternary ammonium having the formula:

formation of the quaternary ammonium active.

[0118] The above processes produce a quaternary ammo
nium active With reduced coloration and malodor.

[0119] Other Quaternary Ammonium Actives

[0131] (6) the reaction product of substantially unsatur
ated and/or branched chain higher fatty acid With hydroXy

[0120] Other less preferred quaternary ammonium actives

alkylalkylenediamines in a molecular ratio of about 2: 1, said

include, but are not limited to, those disclosed hereinafter.
When quaternary ammonium compounds are include in the

reaction products containing compounds of the formula:

Wrinkle composition, these less preferred quaternary ammo
nium actives can be present in minor amounts, either alone,
or as part of the total amount of quaternary ammonium in the

said composition, said other fabric quaternary ammonium
active being selected from:

[0121] (1) quaternary ammonium having the formula:
[R......—N<*>—R1...]A*
[0122] Wherein each m is 2 or 3, each R1 is a C6-C2,
preferably C14-C2O, but no more than one being less than

about C12 and then the other is at least about 16, hydrocar

[0132] R1—C(O)—NH—R2—N(R3OH)—C(O)—R1
[0133] Wherein R1, R2 and R3 are de?ned as above;

[0134] (7) quaternary ammonium having the formula:
[0135] Wherein R, R1, R2, and A“ are de?ned as above;
and

[0136]

Other optional but highly desirable cationic com

pounds Which can be used in combination With the above

quaternary ammonium actives are compounds containing
one long chain acyclic C8-C22 hydrocarbon group, selected
from the group consisting of:

byl, or substituted hydrocarbyl substituent, preferably C10
C20 alkyl or alkenyl (unsaturated alkyl, including polyun

[0137] (8) acyclic quaternary ammonium salts having the

saturated alkyl, also referred to sometimes as “alkylene”),

formula:

most preferably CM-C18 alkyl or alkenyl, and Where the
Iodine Value (hereinafter referred to as “IV”) of a fatty acid
containing this R1 group is from about 70 to about 140, more
preferably from about 80 to about 130; and most preferably
from about 90 to about 115 (as used herein, the term “Iodine
Value” means the Iodine Value of a “parent” fatty acid, or
“corresponding” fatty acid, Which is used to de?ne a level of

[R1—N(R5)2—R6]*A’
[0138]

Wherein R5 and R6 are C1-C 4 alkyl or hydroXyalkyl

groups, and R1 and A“ are de?ned as herein above;

[0139] (9) substituted imidaZolinium salts having the for
mula:

unsaturation for an R1 group that is the same as the level of

[0140] Wherein R7 is hydrogen or a C1-C4 saturated alkyl

unsaturation that Would be present in a fatty acid containing
the same R1 group) With, preferably, a cis/trans ratio of from
about 1:1 to about 50:1, the minimum being 1:1, preferably
from about 2:1 to about 40:1, more preferably from about

or hydroXyalkyl group, and R1 and A“ are de?ned as

3:1 to about 30:1, and even more preferably from about 4:1
to about 20:1; each R1 can also preferably be a branched

chain CM-C22 alkyl group, preferably a branched chain

hereinabove;
[0141] (10) substituted imidaZolinium salts having the
formula:

[0142] Wherein R5 is a C1-C4 alkyl or hydroXyalkyl group,
and R1, R2, and A“ are as de?ned above;
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[0143] (11) alkylpyridinium salts having the formula:
[0144] wherein R4 is an acyclic aliphatic C8-C22 hydro
carbon group and A“ is an anion; and

is an acyclic aliphatic Cl5—C1_7 hydrocarbon group, R2 is an
ethylene group, G is a NH group, R5 is a methyl group and

A“ is a methyl sulfate anion, available commercially from
the Witco Corporation under the trade name Varisoft® 3690.

[0145] (12) alkanamide alkylene pyridinium salts having
the formula:

[0146] Wherein R1, R2 and A“ are de?ned as herein above;
and mixtures thereof.

[0151] An example of Compound (3) is l-oleylamidoet
hyl-2-oleylimidaZoline Wherein R1 is an acyclic aliphatic
Cls-C17 hydrocarbon group, R2 is an ethylene group, and G
is a NH group.

[0147] Examples of Compound (8) are the monoalkenyl

[0152] An example of Compound (4) is reaction products

trimethylammonium salts such as monooleyltrimethylam

of oleic acids With diethylenetriamine in a molecular ratio of

monium chloride, monocanolatrimethylammonium chlo
ride,
and
soyatrimethylammonium
chloride.

about 2:1, said reaction product mixture containing N,N“
dioleoyldiethylenetriamine With the formula:

Monooleyltrimethylammonium chloride and monocanolat
rimethylammonium chloride are preferred. Other examples
of Compound (8) are soyatrimethylammonium chloride

[0153] Wherein R1—C(O) is oleoyl group of a commer

available from Witco Corporation under the trade name

cially available oleic acid derived from a vegetable or

Adogen® 415, erucyltrimethylammonium chloride Wherein

animal source, such as Emersol® 223LL or Emersol® 7021,

R1—C(O)—NH—CH2CH2—NH—CH2CH2—NH—
C(O)—R1

R1 is a C2_2 hydrocarbon group derived from a natural

available from Henkel Corporation, and R2 and R3 are

source; soyadimethylethylammonium ethylsulfate Wherein

divalent ethylene groups.

R is a CM-Cl8 hydrocarbon group, R5 is a methyl group, R6
is an ethyl group, and A“ is an ethylsulfate anion; and methyl

bis(2-hydroxyethyl)oleylammonium chloride Wherein R1 is
a C18 hydrocarbon group, R5 is a 2-hydroxyethyl group and
R6 is a methyl group.
[0148]

Additional actives that can be used herein are

disclosed, at least generically for the basic structures, in US.
Pat. No. 3,861,870, EdWards and Diehl; US. Pat. No.

4,308,151, Cambre; U.S. Pat. No. 3,886,075, Bernardino;
US. Pat. No. 4,233,164, Davis; US. Pat. No. 4,401,578,
Verbruggen; US. Pat. No. 3,974,076, Wiersema and Rieke;
and US. Pat. No. 4,237,016, Rudkin, Clint, and Young, all
of said patents being incorporated herein by reference. The
additional actives herein are preferably those that are highly
unsaturated versions of the traditional quaternary ammo

nium actives, i.e., di-long chain alkyl nitrogen derivatives,

[0154] An example of Compound (5) is a difatty ami
doamine based active having the formula:

[R1—C(O)—NH—CH2CH2—
N(CH3)(CH2CH2OH)—CH2CH2—NH—C(O)—R1]*
CH3SO4—

[0155] Wherein R1—C(O) is oleoyl group, available com
mercially from the Witco Corporation under the trade name
Varisoft® 222LT.

[0156] An example of Compound (6) is reaction products
of commercial “oleic” acids With N-2-hydroxyethylethyl
enediamine in a molecular ratio of about 2:1, said reaction

product mixture containing a compound of the formula:

R1—C(O)—NH—CH2CH2—N(CH2CH2OH)—
C(O)—R1

[0157] Wherein R1—C(O) is oleoyl group of a commer

normally cationic materials, such as dioleyldimethylammo

cially available oleic acid derived from a vegetable or

nium chloride and imidaZolinium compounds as described

animal source, such as Emersol® 223LL or Emersol® 7021,

hereinafter. Examples of more biodegradable fabric quater

available from Henkel Corporation.

nary ammonium actives can be found in US. Pat. No.

[0158] An example of Compound (7) is the diquaternary
compound having the formula:

3,408,361, Mannheimer, issued Oct. 29, 1968; Us. Pat. No.
4,709,045, Kubo et al., issued Nov. 24, 1987; US. Pat. No.
4,233,451, Pracht et al., issued Nov. 11, 1980; US. Pat. No.
4,127,489, Pracht et al., issued Nov. 28, 1979; Us. Pat. No.
3,689,424, Berg et al., issued Sep. 5, 1972; US. Pat. No.
4,128,485, Baumann et al., issued Dec. 5, 1978; US. Pat.
No. 4,161,604, Elster et al., issued Jul. 17, 1979; Us. Pat.
No. 4,189,593, Wechsler et al., issued Feb. 19, 1980; and
US. Pat. No. 4,339,391, Hoffman et al., issued Jul. 13, 1982,

said patents being incorporated herein by reference.

[0149] Examples of Compound (1) are dialkylenedim
ethylammonium salts such as dicanoladimethylammonium

chloride,

dicanoladimethylammonium

methylsulfate,

di(partially hydrogenated soybean, cis/trans ratio of about

4:1)dimethylammonium chloride, dioleyldimethylammo

[0159] Wherein R1 is derived from oleic acid, and the
compound is available from Witco Company.

[0160] An example of Compound (11) is 1-ethyl-1-(2

hydroxyethyl)-2-isoheptadecylimidaZolinium ethylsulfate
Wherein R1 is a C1_7 hydrocarbon group, R2 is an ethylene
group, R5 is an ethyl group, and A‘ is an ethylsulfate anion.

[0161] Anion A
[0162] In the cationic nitrogenous salts herein, the anion
A‘, Which is any quaternary ammonium compatible anion,
provides electrical neutrality. Most often, the anion used to
provide electrical neutrality in these salts is from a strong
acid, especially a halide, such as chloride, bromide, or
iodide. HoWever, other anions can be used, such as meth

nium chloride. Dioleyldimethylammonium chloride and
di(canola)dimethylammonium chloride are preferred. An

ylsulfate, ethylsulfate, acetate, formate, sulfate, carbonate,

example of commercially available dialkylenedimethylam

as anion A. The anion can also, but less preferably, carry a
double charge in Which case A“ represents half a group.

monium salts usable in the present invention is dioleyldim
ethylammonium chloride available from Witco Corporation
under the trade name Adogen® 472.

[0150] An example of Compound (2) is l-methyl-l-oley;
lamidoethyl-2-oleylimidaZolinium methylsulfate Wherein R

and the like. Chloride and methylsulfate are preferred herein

[0163] Polyquaternary amine compounds also act as suit
able quaternary compounds to increase fabric (?ber) lubric
ity and these are diclosed for use herein by reference to prior
art including:
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[0164] European Patent Application EP 0,803,498,
A1, Robert O. Keys and Floyd E. Friedli, ?led Apr.
25, 1997;
[0165] British Pat. 808,265, issued Jan. 28, 1956 to
Arnold Hoffman & Co., Incorporated;

[0166] British Pat. 1,161,552, Koebner and Potts,

issued Aug. 13, 1969;

[0167] DE 4,203,489 A1, Henkel, published Aug. 12,
1993;
[0168] EP 0,221,855, Top?, HeinZ, and Jorg, issued
Nov. 3, 1986;

[0169] EP 0,503,155, ReWo, issued Dec. 20, 1991;
[0170] EP 0,507,003, ReWo, issued Dec. 20, 1991

[0171] EPA 0,803,498, published Oct. 29, 1997;
[0172] French Pat. 2,523,606, Marie-Helene Fraikin,

[0188] 2. Shape Retention Polymers
[0189] These polymers can be natural, or synthetic, and
can act by forming a ?lm, and/or by providing adhesive
properties. E.g., the present invention can optionally use

?lm-forming and/or adhesive polymer to impart shape reten
tion to fabric, particularly clothing. By “adhesive” it is
meant that When applied as a solution or a dispersion to a

?ber surface and dried, the polymer can attach to the surface.
The polymer can form a ?lm on the surface, or When

residing betWeen tWo ?bers and in contact With the tWo
?bers, it can bond the tWo ?bers together. Other polymers
such as starches can form a ?lm and/or bond the ?bers

together When the treated fabric is pressed by a hot iron.
Such a ?lm Will have adhesive strength, cohesive breaking

strength, and cohesive breaking strain.

[0190] Nonlimiting eXamples for natural polymers are
starches and their derivatives, and chitins and their deriva
tives.

Alan Dillarstone, and Marc Couterau, ?led Mar. 22,

[0191] The synthetic polymers useful in the present inven

1983;

tion are comprised of monomers. Some nonlimiting
eXamples of monomers Which can be used to form the

[0173] Japanese Pat. 84-273918, Terumi KaWai and
Hiroshi Kitamura, 1986;

[0174] Japanese Pat. 2-011,545, issued to Kao Corp.,
Jan. 16, 1990;
[0175] US. Pat. No. 3,079,436, HWa, issued Feb. 26,

1963;
[0176]

US. Pat. No. 4,418,054, Green et al., issued

Nov. 29, 1983;

[0177] US. Pat. No. 4,721,512, Top?, Abel, and
BinZ, issued Jan. 26, 1988;
[0178] US. Pat. No. 4,728,337, Abel, Top?, and
Riehen, issued Mar. 1, 1988;
[0179] US. Pat. No. 4,906,413, Top? and BinZ,
issued Mar. 6, 1990;
[0180] US. Pat. No. 5,194,667, OXenrider et al.,
issued Mar. 16, 1993;

[0181] US. Pat. No. 5,235,082, Hill and SnoW,

issued Aug. 10, 1993;
[0182] US. Pat. No. 5,670,472, Keys, issued Sep. 23,
1997;
[0183] Weirong Miao, Wei Hou, Lie Chen, and Zong
shi Li, Studies on Multifunctional Finishing Agents,

Riyong HuaXue Gonye, No. 2, pp. 8-10, 1992;

synthetic polymers of the present invention include: loW

molecular Weight C1-C6 unsaturated organic mono-carboXy
lic and polycarboXylic acids, such as acrylic acid, meth
acrylic acid, crotonic acid, maleic acid and its half esters,
itaconic acid, and miXtures thereof; esters of said acids With
C1-C12 alcohols, such as methanol, ethanol, 1-propanol,

2-propanol, 1-butanol, 2-methyl-1-propanol, 1-pentanol,
2-pentanol, 3-pentanol, 2-methyl-1-butanol, 1-methyl-1-bu
tanol, 3-methyl-1-butanol, 1-methyl-1-pentanol, 2-methyl
1-pentanol, 3-methyl-1-pentanol, t-butanol, cycloheXanol,
2-ethyl-1-butanol, neodecanol, 3-heptanol, benZyl alcohol,
2-octanol, 6-methyl-1-heptanol, 2-ethyl-1-heXanol, 3,5 -dim

ethyl-1-heXanol,

3,5,5-trimethyl-1-heXanol,

1-decanol,

1-dodecanol, and the like, and miXtures thereof. Nonlimiting
eXamples of said esters are methyl acrylate, ethyl acrylate,

t-butyl acrylate, methyl methacrylate, hydroXyethyl meth
acrylate, methoXy ethyl methacrylate, and mixtures thereof,
amides and imides of said acids, such as N,N-dimethylacry

lamide, N-t-butyl acrylamide, maleimides; loW molecular
Weight unsaturated alcohols such as vinyl alcohol (produced

by the hydrolysis of vinyl acetate after polymerization), allyl
alcohol; esters of said alcohols With loW molecular Weight

carboXylic acids, such as, vinyl acetate, vinyl propionate;
ethers of said alcohols such as methyl vinyl ether; aromatic

vinyl such as styrene, alpha-methylstyrene, t-butylstyrene,
vinyl toluene, polystyrene macromer, and the like; polar
vinyl heterocyclics, such as vinyl pyrrolidone, vinyl capro

lactam, vinyl pyridine, vinyl imidaZole, and miXtures

[0184] Yokagaku, Vol 41, No. 4 (1992); and

thereof, other unsaturated amines and amides, such as vinyl

[0185] Disinfection, Sterilization, and Preservation,

late, ethenyl formamide; vinyl sulfonate; salts of acids and

4th Edition, published 1991 by Lea & Febiger,
Chapter 13, pp. 226-30. All of these references are

amines listed above; loW molecular Weight unsaturated
hydrocarbons and derivatives such as ethylene, propylene,

incorporated herein, in their entirety, by reference.

butadiene, cycloheXadiene, vinyl chloride; vinylidene chlo

[0186]

It Will be understood that suitable Wrinkle compo

sitions can include combinations of quaternary ammonium
actives disclosed herein.

[0187]

In addition to lubricating ?bers, quaternary ammo

nium compound disclosed herein can offer addition bene?ts
including improved softening and handfeel as Well as pro
tection and/or restoration of ?bers and fabric appearance.

amine, diethylene triamine, dimethylaminoethyl methacry

ride; and mixtures thereof and alkyl quaterniZed derivatives
thereof, and miXtures thereof. Preferably, said monomers are

selected from the group consisting of vinyl alcohol; acrylic

acid; methacrylic acid; methyl acrylate; ethyl acrylate;
methyl methacrylate; t-butyl acrylate; t-butyl methacrylate;
n-butyl acrylate; n-butyl methacrylate; isobutyl methacry
late; 2-ethylheXyl methacrylate; dimethylaminoethyl meth
acrylate; N,N-dimethyl acrylamide; N,N-dimethyl meth
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acrylamide; N-t-butyl acrylamide; vinylpyrrolidone; vinyl

[0195] Preferred polymers useful in the present invention

pyridine; adipic acid; diethylenetriamine; salts thereof and
alkyl quaterniZed derivatives thereof, and mixtures thereof.

are selected from the group consisting of copolymers of
hydrophilic monomers and hydrophobic monomers. The
polymer can be linear random or block copolymers, and

[0192] Preferably, said monomers form homopolymers

and/or copolymers (i.e., the ?lm-forming and/or adhesive
polymer) having a glass transition temperature (Tg) of from
about —20° C. to about 150° C., preferably from about —10°
C. to about 150° C., more preferably from about 0° C. to

about 100° C., most preferably, the adhesive polymer hereof,
When dried to form a ?lm Will have a Tg of at least about 25°

C., so that they are not unduly sticky, or “tacky” to the touch.

Preferably said polymer is soluble and/or dispersible in
Water and/or alcohol. Said polymer typically has a molecular
Weight of at least about 500, preferably from about 1,000 to
about 2,000,000, more preferably from about 5,000 to about
1,000,000, and even more preferably from about 30,000 to
about 300,000 for some polymers.

[0193] Some non-limiting examples of homopolymers and

mixtures thereof. Such hydrophobic/hydrophilic copolymers
typically have a hydrophobic monomer/hydrophilic mono
mer ratio of from about 95:5 to about 20:80, preferably from
about 90:10 to about 40:60, more preferably from about

80:20 to about 50:50 by Weight of the copolymer. The
hydrophobic monomer can comprise a single hydrophobic
monomer or a mixture of hydrophobic monomers, and the

hydrophilic monomer can comprise a single hydrophilic
monomer or a mixture of hydrophilic monomers. The term

“hydrophobic” is used herein consistent With its standard

meaning of lacking affinity for Water, Whereas “hydrophilic”
is used herein consistent With its standard meaning of having
affinity for Water. As used herein in relation to monomer

units and polymeric materials, including the copolymers,
“hydrophobic” means substantially Water insoluble; “hydro

copolymers Which can be used as ?lm-forming and/or
adhesive polymers of the present invention are: adipic

philic” means substantially Water soluble. In this regard,

acid/dimethylaminohydroxypropyl
diethylenetriamine
copolymer; adipic acid/epoxypropyl diethylenetriamine
copolymer;
poly(vinylpyrrolidone/dimethylaminoethyl

is not soluble in distilled (or equivalent) Water, at 25° C., at
a concentration of about 0.2% by Weight, and preferably not
soluble at about 0.1% by Weight (calculated on a Water plus
monomer or polymer Weight basis). “Substantially Water

methacrylate); polyvinyl alcohol; polyvinylpyridine n-ox

ide; methacryloyl ethyl betaine/methacrylates copolymer;
ethyl acrylate/methyl methacrylate/methacrylic acid/acrylic
acid copolymer; polyamine resins; and polyquaternary

amine resins; poly(ethenylformamide); poly(vinylamine)
hydrochloride; poly(vinyl alcohol-co-6% vinylamine); poly
(vinyl alcohol-co-12% vinylamine); poly(vinyl alcohol-co
6% vinylamine hydrochloride); and poly(vinyl alcohol-co
12% vinylamine hydrochloride). Suitable copolymer and/or
homopolymers are selected from the group consisting of

adipic acid/dimethylaminohydroxypropyl diethylenetri
amine copolymer; poly(vinylpyrrolidone/dimethylaminoet

hyl methacrylate); polyvinyl alcohol; ethyl acrylate/methyl
methacrylate/methacrylic acid/acrylic acid copolymer;

methacryloyl ethyl betaine/methacrylates copolymer;
polyquaternary amine resins; poly(ethenylformamide);
poly(vinylamine)hydrochloride; poly(vinyl alcohol-co-6%

vinylamine); poly(vinyl alcohol-co-12% vinylamine); poly
(vinyl alcohol-co-6% vinylamine hydrochloride); and poly
(vinyl alcohol-co-12% vinylamine hydrochloride).
[0194] Nonlimiting examples of the suitable polymer that
are commercially available are: polyvinylpyrrolidone/dim

ethylaminoethyl methacrylate copolymer, such as Copoly
mer 958®, molecular Weight of about 100,000 and Copoly
mer 937, molecular Weight of about 1,000,000, available

from GAF Chemicals Corporation; adipic acid/dimethy

“substantially Water insoluble” shall refer to a material that

soluble” shall refer to a material that is soluble in distilled

(or equivalent) Water, at 25° C., at a concentration of about
0.2% by Weight, and are preferably soluble at about 1% by
Weight. The terms “soluble”, “solubility” and the like, for
purposes hereof, corresponds to the maximum concentration
of monomer or polymer, as applicable, that can dissolve in
Water or other solvents to form a homogeneous solution, as

is Well understood to those skilled in the art.

[0196] Nonlimiting examples of useful hydrophobic
monomers are acrylic acid Cl-C18 alkyl esters, such as

methyl acrylate, ethyl acrylate, t-butyl acrylate; methacrylic
Cl-C18 alkyl esters, such as methyl methacrylate, 2-ethyl

hexyl methacrylate, methoxy ethyl methacrylate; vinyl alco
hol esters of carboxylic acids, such as, vinyl acetate, vinyl
propionate, vinyl neodecanoate; aromatic vinyls, such as
styrene, t-butyl styrene, vinyl toluene; vinyl ethers, such as

methyl vinyl ether; vinyl chloride; vinylidene chloride;
ethylene, propylene and other unsaturated hydrocarbons;
and the like; and mixtures thereof. Some preferred hydro
phobic monomers are methyl acrylate, methyl methacrylate,

t-butyl acrylate, t-butyl methacrylate, n-butyl acrylate, n-bu
tyl methacrylate, and mixtures thereof.
[0197] Nonlimiting examples of useful hydrophilic mono
mers are unsaturated organic mono-carboxylic and polycar

as Cartaretin F-4® and F-23, available from SandoZ Chemi

boxylic acids, such as acrylic acid, methacrylic acid, cro
tonic acid, maleic acid and its half esters, itaconic acid;
unsaturated alcohols, such as vinyl alcohol, allyl alcohol;

cals Corporation; methacryloyl ethyl betaine/methacrylates

polar vinyl heterocyclics, such as vinyl pyrrolidone, vinyl

laminohydroxypropyl diethylenetriamine copolymer, such
copolymer, such as Diaformer Z-SM®, available from Mit

caprolactam, vinyl pyridine, vinyl imidaZole; vinyl amine;

subishi Chemicals Corporation; polyvinyl alcohol copoly

vinyl sulfonate; unsaturated amides, such as acrylamides,

mer resin, such as Vinex 2019®, available from Air Products

e.g.,

and Chemicals or MoWeol®, available from Clariant; adipic

hydroxyethyl methacrylate; dimethylaminoethyl methacry

N,N-dimethylacrylamide,

N-t-butyl

acrylamide;

acid/epoxypropyl diethylenetriamine copolymer, such as
Delsette 101®, available from Hercules Incorporated;
polyamine resins, such as Cypro 515®, available from Cytec
Industries; polyquaternary amine resins, such as Kymene
557H®, available from Hercules Incorporated; and polyvi
nylpyrrolidone/acrylic acid, such as Sokalan EG 310®,

late; salts of acids and amines listed above; and the like; and

available from BASF.

tures thereof.

mixtures thereof. Some preferred hydrophilic monomers are

acrylic acid, methacrylic acid, N,N-dimethyl acrylamide,
N,N-dimethyl methacrylamide, N-t-butyl acrylamide, dim
ethylamino ethyl methacrylate, vinyl pyrrolidone, salts
thereof and alkyl quaterniZed derivatives thereof, and mix
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[0198] Non limiting examples of polymers for use in the
present invention include the following, Where the compo
sition of the copolymer is given as approximate Weight
percentage of each monomer used in the polymeriZation
reaction used to prepare the polymer: vinyl pyrrolidone/
vinyl acetate copolymers (at ratios of up to about 30% by

Weight of vinyl pyrrolidone); dimethyl acrylamide/t-butyl
acrylate/ethyl hexyl methacrylate copolymer (Oct. 45,
1945); vinyl pyrrolidone/vinyl acetate/butyl acrylate copoly
mer (10/78/12 and 10/70/20); vinyl pyrrolidone/vinyl pro

pionate copolymer (5/95); vinyl caprolactam/vinyl acetate
copolymer (5/95); acrylic acid/t-butyl acrylate (25/75) and
styling resins sold under the trade names Ultrahold CA 8®

acrylic acid/tert-butyl acrylate Weight ratio of about 35:65
and an average molecular Weight of from about 60,000 to

about 90,000. Compositions containing these polymers also
can additionally comprise perfume, antibacterial active,
odor control agent, static control agent, and mixtures
thereof.

[0200] The ?lm-forming and/or adhesive polymer of the
present invention is present at least an effective amount to

provide shape retention, typically from about 0.05% to about
10%, preferably from about 0.1% to about 5%, more pref
erably from about 0.2% to about 3%, even more preferably

from about 0.3% to about 1.5%, by Weight of the usage

by Ciba Geigy (ethyl acrylate/acrylic acid/N-t-butyl acryla

composition.

mide copolymer); Resyn 28-1310® by National Starch and
Luviset CA 66® by BASF (vinyl acetate/crotonic acid

[0201] The adhesive polymer is present in the composition

copolymer 90/10); Luviset CAP® by BASF (vinyl acetate/
vinyl propionate/crotonic acid 50/40/10); Resyn 28-2930®
by National Starch (vinyl acetate/vinyl neodecanoate/cro

0.001% to about 1%, preferably from about 0.01% to about
0.5%, more preferably from about 0.02% to about 0.4% by

tonic acid copolymer), Amerhold DR-25® by Union Car

bide (ethyl acrylate/methacrylic acid/methyl methacrylate/
acrylic acid copolymer), and Poligen A® by BASF
(polyacrylate dispersion) and acrylates copolymers such as
Luvi?exTMSoft, Luvimer® 100P, Luvimer® 30E, Luvimer®
36D.

in a suf?cient amount to result in an amount of from about

Weight of polymer per Weight of dry fabrics.
[0202] It is not intended to exclude the use of higher or
loWer levels of the polymers, as long as an effective amount

is used to provide adhesive and ?lm-forming properties to
the composition and the composition can be formulated and

effectively applied for its intended purpose.

[0199] Preferably, the shape retention polymers contain an

[0203]

effective amount of monomers having carboxylic groups to

bined to produce preferred Wrinkle reducing actives. Typi
cally the Weight ratio of silicone to ?lm-forming polymer is

control amine odor. Highly preferred shape retention
copolymers contain hydrophobic monomers and hydrophilic
monomers Which comprise unsaturated organic mono-car

boxylic and polycarboxylic acid monomers, such as acrylic
acid, methacrylic acid, crotonic acid, maleic acid and its half
esters, itaconic acid, and salts thereof, and mixtures thereof,
and optionally other hydrophilic monomers. These preferred
polymers of the current invention surprisingly provide con
trol of certain amine type malodors in fabrics, in addition to
providing the fabric Wrinkle control bene?t. Examples of the

Silicones and ?lm-forming polymers can be com

from about 10:1 to about 1:10, preferably from about 5:1 to
about 1:5, and more preferably from about 3:1 to about 1:3
and even more preferably from about 2:1 to about 1:2.

Typically, the preferred Wrinkle reducing active of silicone
plus polymer is present at a level of from about 0.1% to
about 8%, preferably from about 0.3% to about 5%, more

preferably from about 0.5% to about 3%, by Weight of the

composition.

hydrophilic unsaturated organic mono-carboxylic and poly

[0204] Preferred adhesive and/or ?lm forming polymers

carboxylic acid monomers are acrylic acid, methacrylic acid,
crotonic acid, maleic acid and its half esters, itaconic acid,
and mixtures thereof. Nonlimiting examples of the hydro

that are useful in the composition of the present invention

phobic monomers are esters of the unsaturated organic

mono-carboxylic and polycarboxylic acids cited herein
above With CJL-C12 alcohols, such as methanol, ethanol,

1-propanol, 2-propanol, 1-butanol, 2-methyl-1-propanol,
1-pentanol, 2-pentanol, 3-pentanol, 2-methyl-1-butanol,
1-methyl-1-butanol, 3-methyl-1-butanol, 1-methyl-1-pen
tanol, 2-methyl-1-pentanol, 3-methyl-1-pentanol, t-butanol,

actually contain silicone moieties in the polymers them
selves. These preferred polymers include graft and block
copolymers of silicone With moieties containing hydrophilic
and/or hydrophobic monomers described hereinbefore. The

silicone-containing copolymers in the spray composition of
the present invention provide shape retention, body, and/or
good, soft fabric feel. Preferred silicone-containing copoly
mers contain hydrophobic monomers and hydrophilic
monomers Which comprise unsaturated organic mono-car

cyclohexanol, 2-ethyl-1-butanol, and mixtures thereof, pref
erably methanol, ethanol, 1-propanol, 2-propanol, 1-bu

boxylic and/or polycarboxylic acid monomers, such as

tanol, 2-methyl-1-propanol, t-butanol, and mixtures thereof.
One highly preferred copolymer contains acrylic acid and

its half esters, itaconic acid, and salts thereof, and mixtures
thereof; and optionally other hydrophilic monomers. These
preferred polymers of the current invention provide control
of certain amine type malodors in fabrics, in addition to
providing the fabric Wrinkle control bene?t.

t-butyl acrylate monomeric units, preferably With acrylic
acid/t-butyl acrylate ratios of from about 90:10 to about
10:90, preferably from about 70:30 to about 15:85, more
preferably from about 40:60 to about 20:80. Nonlimiting

acrylic acid, methacrylic acid, crotonic acid, maleic acid and

examples of acrylic acid/tert-butyl acrylate copolymers use

[0205] Both silicone-containing graft and block copoly

ful in the present invention are those typically With a

properties:

molecular Weight of from about 1,000 to about 2,000,000,
preferably from about 5,000 to about 1,000,000, and more
preferably from about 30,000 to about 300,000, and With an

approximate acrylic acid/tert-butyl acrylate Weight ratio of
about 25:75 and an average molecular Weight of from about
70,000 to about 100,000, and those With an approximate

mers useful in the present invention have the folloWing

[0206] (1) the silicone portion is covalently attached
to the non-silicone portion;

[0207] (2) the molecular Weight of the silicone por
tion is from about 1,000 to about 50,000; and
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[0208] (3) the non-silicone portion must render the
entire copolymer soluble or dispersible in the
Wrinkle control composition vehicle and permit the
copolymer to deposit on/adhere to the treated fabrics.

-continued
0

OH

R"

[0209] Suitable silicone copolymers include the folloW

ing:
[0210] a) Silicone Graft Copolymers
[0211] Preferred silicone-containing polymers are the sili
cone graft copolymers comprising acrylate groups
described, along With methods of making them, in US. Pat.
No. 5,658,557, Bolich et al., issued Aug. 19, 1997, US. Pat.
No. 4,693,935, MaZurek, issued Sep. 15, 1987, and US. Pat.
No. 4,728,571, Clemens et al., issued Mar. 1, 1988. Addi
tional silicone-containing polymers are disclosed in US.
Pat. No. 5,480,634, Hayama et al, issued Oct. 2, 1996, US.
Pat. No. 5,166,276, Hayama et al., issued Nov. 24, 1992,
US. Pat. No. 5,061,481, issued Oct. 29, 1991, Suzuki et al.,
US. Pat. No. 5,106,609, Bolich et al., issued Apr. 21, 1992,
US. Pat. No. 5,100,658, Bolich et al., issued Mar. 31, 1992,
US. Pat. No. 5,100,657, Ansher-Jackson, et al., issued Mar.
31, 1992, US. Pat. No. 5,104,646, Bolich et al., issued Apr.
14, 1992, all of Which are incorporated herein by reference.

[0212] These polymers preferably include copolymers
having a vinyl polymeric backbone having grafted onto it
monovalent siloXane polymeric moieties, and components
consisting of non-silicone hydrophilic and hydrophobic
monomers.

[0213]

The silicone-containing monomers are exempli?ed

by the general formula:
[0214] Wherein X is a polymeriZable group, such as a vinyl
group, Which is part of the backbone of the polymer; Y is a

divalent linking group; R is a hydrogen, hydroXyl, loWer

alkyl (e.g. C1-C4), aryl, alkaryl, alkoXy, or alkylamino; Z is
a monovalent polymeric siloXane moiety having an average
molecular Weight of at least about 500, is essentially unre

active under copolymeriZation conditions, and is pendant
from the vinyl polymeric backbone described above; n is 0
or 1; and m is an integer from 1 to 3.

[0215] The preferred silicone-containing monomer has a
Weight average molecular Weight of from about 1,000 to
about 50,000, preferably from about 3,000 to about 40,000,
most preferably from about 5,000 to about 20,000.

[0216] Nonlimiting examples of preferred silicone-con
taining monomers have the folloWing formulas:

[0217] In these structures m is an integer from 1 to 3,
preferably 1; p is 0 or 1; q is an integer from 2 to 6; n is an

integer from 0 to 4, preferably 0 or 1, more preferably 0; R1

is hydrogen, loWer alkyl, alkoXy, hydroXyl, aryl, alkylamino,
preferably R1 is alkyl; R“ is alkyl or hydrogen; X is

CH(R3)==C(R4)—; R3 is hydrogen or —COOH, prefer
ably hydrogen; R4 is hydrogen, methyl or —CHZCOOH,
preferably methyl; Z is
R5—[5i(R6)(R7)—O—]I
[0218] Wherein R5, R6, and R7, independently are loWer
alkyl, alkoXy, alkylamino, hydrogen or hydroXyl, preferably
alkyl; and r is an integer of from about 5 to about 700,
preferably from about 60 to about 400, more preferably from
about 100 to about 300. Most preferably, R5, R6, and R7 are

methyl, p=0, and q=3.
[0219] Silicone-containing adhesive and/or ?lm-forming
copolymers useful in the present invention comprise from
0% to about 90%, preferably from about 10% to about 80%,
more preferably from about 40% to about 75% of hydro
phobic monomer, from about 0% to about 90%, preferably
from about 5% to about 80% of hydrophilic monomer, and
from about 5% to about 50%, preferably from about 10% to
about 40%, more preferably from about 15% to about 25%
of silicone-containing monomer.

[0220] The composition of any particular copolymer Will
help determine its formulation properties. In fact, by appro
priate selection and combination of particular hydrophobic,
hydrophilic and silicone-containing components, the
copolymer can be optimiZed for inclusion in speci?c
vehicles. For eXample, polymers Which are soluble in an
aqueous formulation preferably contain from 0% to about

70%, preferably from about 5% to about 70% of hydropho
bic monomer, and from about 30% to about 98%, preferably
from about 30% to about 80%, of hydrophilic monomer, and
from about 1% to about 40% of silicone-containing mono
mer. Polymers Which are dispersible preferably contain from
0% to about 70%, more preferably from about 5% to about
70%, of hydrophobic monomer, and from about 20% to
about 80%, more preferably from about 20% to about 60%,
of hydrophilic monomer, and from about 1% to about 40%
of silicone-containing monomer.

[0221] The silicone-containing copolymers preferably
have a Weight average molecular Weight of from about
10,000 to about 1,000,000, preferably from about 30,000 to

about 300,000.

[0222] The preferred polymers comprise a vinyl poly
meric backbone, preferably having a Tg or a Tm as de?ned
above of about —20° C. and, grafted to the backbone, a
polydimethylsiloXane macromer having a Weight average

molecular Weight of from about 1,000 to about 50,000,
preferably from about 5,000 to about 40,000, most prefer
ably from about 7,000 to about 20,000. The polymer is such
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that When it is formulated into the ?nished composition, and
then dried, the polymer phase separates into a discontinuous
phase Which includes the polydimethylsiloxane macromer
and a continuous phase Which includes the backbone. Exem

plary silicone grafted polymers for use in the present inven
tion include the following, Where the composition of the

copolymer is given With the approximate Weight percentage
of each monomer used in the polymeriZation reaction to

100,000. Auseful and commercially available copolymer of
this type is Diahold® ME from Mitsubishi Chemical Corp.,

Which is a t-butyl acrylate/acrylic acid/(polydimethylsilox
ane macromer, 12,000 approximate molecular Weight) (60/
20/20), copolymer of average molecular Weight of about

128,000.
[0224] b) Silicone Block Copolymers

prepare the copolymer: N,N-dimethylacrylamide/isobutyl

[0225]

methacrylate/(PDMS

comprising repeating block units of polysiloxanes.
[0226] Examples of silicone-containing block copolymers

macromer—20,000

approximate

molecular Weight) (20/60/20 W/W/W), copolymer of average
molecular Weight of about 400,000; N,N-dimethylacryla

mide/(PDMS macromer—20,000 approximate molecular
Weight) (80/20 W/W), copolymer of average molecular
Weight of about 300,000; t-butylacrylate/N,N-dimethylacry
lamide/(PDMS macromer—10,000 approximate molecular
Weight) (70/10/20), copolymer of average molecular Weight
of about 400,000; and (N,N,N-trimethylammonioethyl

methacrylate

chloride)/N,N-dimethylacrylamide/(PDMS

macromer—15,000 approximate molecular Weight) (40/40/
20), copolymer of average molecular Weight of about 150,
000.

Also useful herein are silicone block copolymers

are found in US. Pat. No. 5,523,365, to Geck et al., issued

Jun. 4, 1996; Us. Pat. No. 4,689,289, to Crivello, issued
Aug. 25, 1987; US. Pat. No. 4,584,356, to Crivello, issued

Apr. 22, 1986; Macromolecular Design, Concept & Prac
tice, Ed: M. K. Mishra, Polymer Frontiers International,
Inc., HopeWell Jct., NY (1994), and Block Copolymers, A.
Noshay and J. E. McGrath, Academic Press, NY (1977),
Which are all incorporated by reference herein in their
entirety. Other silicone block copolymers suitable for use
herein are those described, along With methods of making
them, in the above referenced and incorporated US. Pat. No.

[0223] Highly preferred shape retention copolymers of

5,658,577.

this type contain hydrophobic monomers, silicone-contain
ing monomers and hydrophilic monomers Which comprise

[0227] The silicone-containing block copolymers useful in

unsaturated organic mono- and polycarboxylic acid mono

mers, such as acrylic acid, methacrylic acid, crotonic acid,
maleic acid and its half esters, itaconic acid, and salts

thereof, and mixtures thereof. These preferred polymers
surprisingly provide control of certain amine type malodors
in fabrics, in addition to providing the fabric Wrinkle control

bene?t. A nonlimiting example of such copolymer is n-bu
tylmethacrylate/acrylic acid/(polydimethylsiloxane mac

romer, 20,000 approximate molecular Weight) copolymer of
average molecular Weight of about 100,000, and With an
approximate monomer Weight ratio of about 70/10/20. A

highly preferred copolymer is composed of acrylic acid,
t-butyl acrylate and silicone-containing monomeric units,
preferably With from about 20% to about 90%, preferably
from about 30% to about 80%, more preferably from about
50% to about 75% t-butyl acrylate; from about 5% to about

60%, preferably from about 8% to about 45%, more pref
erably from about 10% to about 30% of acrylic acid; and
from about 5% to about 50%, preferably from about 10% to
about 40%, more preferably from about 15% to about 30%
of polydimethylsiloxane of an average molecular Weight of

from about 1,000 to about 50,000, preferably from about
5,000 to about 40,000, most preferably from about 7,000 to

the present invention can be described by the formulas A-B,
A-B-A, and -(A-B)n— Wherein n is an integer of 2 or
greater. A-B represents a diblock structure, A-B-A represents
a triblock structure, and -(A-B)n— represents a multiblock
structure. The block copolymers can comprise mixtures of

diblocks, triblocks, and higher multiblock combinations as
Well as small amounts of homopolymers.

[0228] The silicone block portion, B, can be represented

by the folloWing polymeric structure

—(SiR2O)m—,
[0229] Wherein each R is independently selected from the

group consisting of hydrogen, hydroxyl, C1-C6 alkyl, C1-C6
alkoxy, C2-C6 alkylamino, styryl, phenyl, C1-C6 alkyl or
alkoxy-substituted phenyl, preferably methyl; and m is an
integer of about 10 or greater, preferably of about 40 or
greater, more preferably of about 60 or greater, and most
preferably of about 100 or greater.

[0230] The non-silicone block, A, comprises monomers
selected from the monomers as described hereinabove in

reference to the non-silicone hydrophilic and hydrophobic
monomers for the silicone grafted copolymers. Vinyl blocks
are preferred co-monomers. The block copolymers prefer

about 20,000. Nonlimiting examples of acrylic acid/tert

ably contain one or more non-silicone blocks, and up to

butyl acrylate/polydimethyl siloxane macromer copolymers

about 50%, preferably from about 10% to about 20%, by

useful in the present invention, With approximate monomer

Weight of one or more polydimethyl siloxane blocks.

Weight ratio, are: t-butylacrylate/acrylic acid/(polydimeth
ylsiloxane macromer, 10,000 approximate molecular
Weight) (70/10/20 W/W/W), copolymer of average molecular
Weight of about 300,000; t-butylacrylate/acrylic acid/(poly
dimethylsiloxane macromer, 10,000 approximate molecular
Weight) (65/25/10 W/W/W), copolymer of average molecular
Weight of about 200,000; t-butyl acrylate/acrylic acid/(poly
dimethylsiloxane macromer, 10,000 approximate molecular
Weight) (63/20/17), copolymer of average molecular Weight
of from about 120,000 to about 150,000; and n-butyl
methacrylate/acrylic acid/(polydimethylsiloxane mac

romer—20,000 approximate molecular Weight) (70/10/20
W/W/W), copolymer of average molecular Weight of about

[0231] c) Sulfur-Linked Silicone-Containing Copolymers
[0232]

Also useful herein are sulfur-linked silicone con

taining copolymers, including block copolymers. As used
herein in reference to silicone containing copolymers, the
term “sulfur-linked” means that the copolymer contains a

sulfur linkage (i.e., —S—), a disul?de linkage (i.e.,
—S—S—), or a sulfhydryl group (i.e.,

[0233] These sulfur-linked silicone-containing copoly
mers are represented by the folloWing general formula:

[0234] Wherein each G5 and G6 is independently selected
from the group consisting of alkyl, aryl, alkaryl, alkoxy,
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alkylamino, ?uoroalkyl, hydrogen, and -ZSA, wherein A
represents a vinyl polymeric segment consisting essentially
of polymerized free radically polymeriZable monomer, and
Z is a divalent linking group (Useful divalent linking groups
Z include but are not limited to the folloWing: C1 to C10

alkylene, alkarylene, arylene, and alkoxyalkylene. Prefer
ably, Z is selected from the group consisting of methylene
and propylene for reasons of commercial availability.);

[0242]
[0243]
[0244]
[0245]

q is an integer of at least 1;
X is an integer of at least 1;

G5 comprises at least one —ZSA moiety; or

G6 comprises at least one -ZSA moiety.

[0246] As noted above, A is a vinyl polymeric segment

formed from polymeriZed free radically polymeriZable

[0235] each G2 comprises A;
[0236] each G4 comprises A;

monomers. The selection of A is typically based upon the
intended uses of the composition, and the properties the
copolymer must possess in order to accomplish its intended

[0237]

purpose. If A comprises a block in the case of block

each R1 is a monovalent moiety selected from

the group consisting of alkyl, aryl, alkaryl, alkoxy,

alkylamino, ?uoroalkyl, hydrogen, and hydroxyl (Pref
erably, R1 represents monovalent moieties Which can
independently be the same or different selected from

the group consisting of C1_4 alkyl and hydroxyl for
reasons of commercial availability. Most preferably, R1

is methyl.);
[0238] each R2 is a divalent linking group (Suitable
divalent linking groups include but are not limited to

the folloWing: C1 to C10 alkylene, arylene, alkarylene,
and alkoxyalkylene. Preferably, R2 is selected from the

group consisting of CL3 alkylene and C7-C1O
alkarylene due to ease of synthesis of the compound.
Most preferably, R2 is selected from the group consist

ing of —CH2—, 1,3-propylene, and

copolymers, a polymer having AB and/or ABA architecture
Will be obtained depending upon Whether a mercapto func
tional group —SH is attached to one or both terminal silicon

atoms of the mercapto functional silicone compounds,
respectively. The Weight ratio of vinyl polymer block or
segment, to silicone segment of the copolymer can vary. The

preferred copolymers are those Wherein the Weight ratio of
vinyl polymer segment to silicone segment ranges from
about 98:2 to 50:50, in order that the copolymer possesses
properties inherent to each of the different polymeric seg
ments While retaining the overall polymer’s solubility.
[0247]

Sulfur linked silicone copolymers are described in

more detail in US. Pat. No. 5,468,477, to Kumar et al.,

issued Nov. 21, 1995, and PCT Application No. WO
95/03776, assigned to 3M, published Feb. 9, 1995, Which are

incorporated by reference herein in their entirety.
[0248] Other useful silicone-containing polymers are
those containing hydrophilic portions, such as polyvinylpyr

— cH2 Q CHZCHZ

-);

rolidone/quaternaries,

polyacrylates,

polyacrylamides,

polysulfonates, and mixtures thereof, and are disclosed, e.g.,
in US. Pat. No. 5,120,812, incorporated herein by reference.

[0239] each R3 represents monovalent moieties Which
can independently be the same or different and are

selected from the group consisting of alkyl, aryl,

alkaryl, alkoxy, alkylamino, ?uoroalkyl, hydrogen, and
hydroxyl (Preferably, R3 represents monovalent moi
eties Which can independently be the same or different

selected from the group consisting of CL4 alkyl and

[0249] The ?lm-forming and/or adhesive silicone-contain
ing copolymer of the present invention is present at least an

effective amount to provide shape retention, typically from
about 0.05% to about 10%, preferably from about 0.1% to
about 5%, more preferably from about 0.2% to about 3%,
even more preferably from about 0.3% to about 1.5%, by

Weight of the usage composition.

hydroxyl for reasons of commercial availability. Most

[0250] The silicone-containing copolymer is present in the

preferably, R3 is methyl.);

composition in a sufficient amount to result in an amount of

[0240] each R4 is a divalent linking group (Suitable
divalent linking groups include but are not limited to

from about 0.001% to about 1%, preferably from about
0.01% to about 0.5%, more preferably from about 0.02% to

the folloWing: C1 to C10 alkylene, arylene, alkarylene,

about 0.4% by Weight of polymer per Weight of dry fabrics.

and alkoxyalkylene. Preferably, R4 is selected from the
group consisting of CL3 alkylene and C7-C1O

[0251] When the optional cyclodextrin is present in the
composition, the polymer useful in providing shape reten

alkarylene for ease of synthesis. Most preferably, R4 is
selected from the group consisting of H2—, 1,3-pro
pylene, and

tion in the composition of the present invention should be
cyclodextrin-compatible, that is it should not substantially
form complexes With cyclodextrin so as to diminish perfor
mance of the cyclodextrin and/or the polymer. Complex
formation affects both the ability of the cyclodextrin to
absorb odors and the ability of the polymer to impart shape

— CH2 Q CHZCHZ

-);

retention to fabric. In this case, the monomers having
pendant groups that can complex With cyclodextrin are not

preferred because they can form complexes With cyclodex
trin. Examples of such monomers are acrylic or methacrylic
[0241]

X is an integer of 0-3; y is an integer of 5 or

greater (preferably y is an integer ranging from about
14 to about 700, preferably from about 20 to about
200); and q is an integer of 0-3; Wherein at least one of
the folloWing is true:

acid esters of C7-C18 alcohols, such as neodecanol, 3-hep

tanol, benZyl alcohol, 2-octanol, 6-methyl-1-heptanol,
2-ethyl-1-hexanol, 3,5-dimethyl-1-hexanol, 3,5,5-trimethyl
1-hexanol, and 1-decanol; aromatic vinyls, such as styrene;

t-butylstyrene; vinyl toluene; and the like.
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[0252] d) Starch
[0253]

For some aspects of the composition, eg when it

is desirable for the fabric to have substantial movement

(often referred to as drape or ?oW), starch is not normally
preferred, since it makes the fabric scratchy and resistant to
deformation. HoWever, starch does provide increased
“body” Which is desirable and preferred for some aspects of
the present invention. Starch is particularly preferred in
compositions of this invention to be used on fabrics that

require body and in compositions to be used With ironing.
When used, starch is solubiliZed or dispersed in the com

position. Any type of starch, eg those derived from corn,

are from about 0.1% to about 10%, preferably from about
0.5% to about 7%, more preferably from about 1% to about

5%, by Weight of the usage composition.
[0257] 4. Fabric Care Polysacchrides
[0258] a) Primary Fabric Care Polysaccharide
[0259] Suitable fabric care polysaccharides for use in the
fabric care composition of the present invention are those
Which have a globular conformation in dilute aqueous

solution, via a random coiling structure. Said polysaccha
rides include homo- and/or hetero-polysaccharides With
simple helical structure With or Without branching, e.g., With

Wheat, rice, grain sorghum, Waxy grain sorghum, Waxy

1,4-ot-linked backbone structure (e.g., 1,4-ot-glucan, 1,4-ot

maiZe or tapioca, or mixtures thereof and Water soluble or

xylan) With or Without branching, 1,3-[3-linked backbone
With or Without branching (e.g., galactan), and all 1,6-linked
backbones With or Without branching (e.g., dextran, pullu
lan, pustulan), and With a Weight-average molecular Weight
of from about 5,000 to about 500,000, preferably from about
8,000 to about 250,000, more preferably from about 10,000
to about 150,000, typically With siZes ranging from about 2

dispersible modi?cations or derivatives thereof, can be used

in the composition of the present invention. Modi?ed
starches that can be used include natural starches that have

been degraded to obtain a loWer viscosity by acidic, oxida
tive or enZymatic depolymeriZation. Additionally, loW vis

cosity commercially available propoxylated and/or ethoxy
preferred since their loW viscosity at relatively high solids

nm to about 300 nm, preferably from about 3 nm to about
100 nm, more preferably from about 4 nm to about 30 nm.

concentrations make them very adaptable to spraying pro

The siZe is de?ned as the gyration length occupied by the

cesses. Suitable alkoxylated, loW viscosity starches are
submicron siZed particles of hydrophobic starch that are

molecule in dilute aqueous solutions.

lated starches are useable in the present composition and are

readily dispersed in Water and are prepared by alkoxylation
of granular starch With a monofunctional alkoxylating agent
Which provides the starch With ether linked hydrophilic
groups. A suitable method for their preparation is taught in
US. Pat. No. 3,462,283. In accordance With the invention,
the propoxylated or ethoxylated starch derivatives are dis
persed in the aqueous medium in an amount of from about

0.1% to about 10%, preferably from about 0.5% to about
6%, more preferably from about 1% to about 4% by Weight
of the usage composition.

[0260] Preferably the fabric care polysaccharide is
selected from the group consisting of arabinogalactan,

pachyman, curdlan, callose, paramylon, sceleroglucan, len
tinan, lichenan, laminarin, sZhiZophyllan, grifolan, sclero
tinia sclerotiorum glucan (SSG), Ompharia lapidescence
glucan (OL-2), pustulan, dextran, pullulan, substituted ver
sions thereof, derivatised versions thereof, and mixtures
thereof. More preferably the fabric care polysaccharide is
selected from the group consisting of arabinogalactan, dex
tran, curdlan, substituted versions thereof, derivatised ver
sions thereof, and mixtures thereof, and even more prefer

[0254]

3. Lithium Salts

ably the fabric care polysaccharide comprises
arabinogalactan, substituted versions thereof, derivatised

[0255]

Lithium salts are disclosed as solubiliZing aids,

versions thereof, and mixtures thereof. Substituted and/or

e.g., lithium bromide in the production of silk ?broin, (US.

derivatised materials of the fabric care polysaccharides
listed hereinabove are also preferred in the present inven
tion. Nonlimiting examples of these materials include: car

Pat. No. 4,233,212, issued Nov. 11, 1980 to Otoi et al.), and

lithium thiocyanate, (US. Pat. No. 5,252,285, issued Oct.
12, 1993 to Robert L. Lock). US. Pat. No. 5,296,269, issued
Mar. 22, 1994 to Yang et al. discloses a process to produce

crease-resistant silk using lithium bromide and lithium chlo
ride. US. Pat. No. 5,199,954, issued Apr. 6, 1993 to SchultZ
et al. discloses a hair dye composition containing lithium
bromide. US. Pat. No. 5,609,859, issued Mar. 11, 1997 to D.
R. CoWsar discloses methods for preparing hair relaxer
creams containing a lithium salt. Lithium salts are disclosed

as static control agents in a liquid softener composition in
US. Pat. No. 4,069,159, issued Jan. 17, 1978 to Mason

Hayek. All of these patents are incorporated herein by
reference.
[0256]

It is noW found that aqueous compositions com

boxyl and hydroxymethyl substitutions (e.g., some uronic
acid instead of neutral sugar units); amino polysaccharides

(amine substitution); cationic quaterniZed polysaccharides;

C1-C18 alkylated polysaccharides; acetylated polysaccharide
ethers; polysaccharides having amino acid residues attached

(small fragments of glycoprotein); polysaccharides contain
ing silicone moieties, and the like. Some hydrophobic
derivatives of the polysaccharides help the polysaccharides
maintaining the globular conformation.
[0261] A preferred class of fabric care polysaccharides
suitable for use in the present invention include those that

have the backbone comprising at least some, but preferably

almost entirely of 1,3-[3-glycosidic linkages, preferably

prising lithium salts provide improved fabric Wrinkle con
trol. Nonlimiting examples of lithium salts that are useful in
the present invention are lithium bromide, lithium chloride,
lithium lactate, lithium benZoate, lithium acetate, lithium

branched, preferably With either side chains attached With
1,6-linkages or derivatised for better Water solubility and/or
to maintain the globular structure. The 1,6-linked branched

sulfate, lithium tartrate, and/or lithium bitartrate, preferably

Water solubility and/or dispersibility than the non-branched

lithium bromide and/or lithium lactate. Some Water soluble
salts such as, lithium benZoate are not preferred When the

used at higher molecular Weight ranges. Inserting other

optional cyclodextrin is present because they can form
complexes With cyclodextrin. Useful levels of lithium salts

polysaccharides With 1,3-[3-linked backbone have higher
polysaccharides, so that branched polysaccharides can be

types of linkages, such as some 1,4-b linkages in the

1,3-[3-linked backbone also improves the solubility of the
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polysaccharides. Nonlimiting examples of useful fabric care
polysaccharides With 1,3-[3-linked backbone include ara

binogalactan, pachyman, curdlan, callose, paramylon, scel
eroglucan, lentinan, lichenan, laminarin, sZhiZophyllan, gri
folan, sclerotinia sclerotiorum glucan (SSG), Ompharia

either threonine, proline, or serine (“arabinogalactan-pro
tein”). These plants include leek seeds, carrots, radish, black
gram beans, pear, maiZe, Wheat, red Wine, Italian ryegrass,
tomatoes, ragWeed, sorghum, bamboo grass, and coconut
meat and milk. Many herbs With Well established immune

lapidescence glucan (OL-2), and mixtures thereof. LoW
molecular Weight materials are preferred for polysaccha

enhancing properties, such as Echinacea purpurea, Baptisia

rides With less or no branching, such as curdlan, While higher

cuma longa contain signi?cant amounts of arabinogalactans.
Small quantities of arabinogalactans also occur in other

molecular Weight materials for highly branched polysaccha
rides, such as arabinogalactan, can be used. Higher molecu

lar Weight polysaccharides With mixed 1,3-b and 1,4-b
linkages, such as lichenan, can also be used.

tintoria, Thuja occidentalis, Angelica acutiloba, and Cur
plants, such as, green coffee bean (sugar ratio about 2:5),
centrosema seeds (sugar ratio about 1:13), and Wheat ?our
(sugar ratio about 7:3). About 70% of the Water solubles

With 1,3-[3-linked backbone is arabinogalactan (also named

from soybean ?our is an arabinogalactan With a sugar ratio
of about 1:2.

as galactoarabinan or epsilon-galactan). Arabinogalactans

[0264]

[0262] A preferred fabric care branched polysaccharide

are long, densely branched high-molecular Weight polysac
charides. Arabinogalactan that is useful in the composition
of the present invention has a molecular Weight range of

from about 5,000 to about 500,000, preferably from about
6,000 to about 250,000, more preferably from about 10,000
to about 150,000. These polysaccharides are highly
branched, consisting of a galactan backbone With side
chains of galactose and arabinose units (consisting of b-ga

lactopyranose, b-arabinofuranose, and b-arabinopyranose).
The major source of arabinogalactan is the larch tree. The
genus Larix (larches) is common throughout the World. TWo
main sources of larch trees are Western larch (Larix occi

dentalis) in Western North America and Mongolian larch
(Larix dahurica). Examples of other larches are eastern larch

(Larix laricina) in eastern North America, European larch

(Larix dicia'ua), Japanese larch (Larix leptolepis), and Sibe
rian larch (Larix siberica). Most commercial arabinogalac
tan is produced from Western larch, through a counter
current extraction process. Larch arabinogalactan is Water

soluble and is composed of arabinose and galactose units in
about a 1:6 ratio, With a trace of uronic acid. Glycosyl

linkage analysis of larch arabinogalactan is consistent With

Examples of other fabric care polysaccharides that

have 1,3-[3-linkage as a part of the backbone include:

1,3-[3-xylan (from, e.g., Pencillus dumetosus), curdlen, a

1,3-[3-glucan (from e.g.,Alcaligenes faecalis), paramylon B,
a 1,3-[3glucan (from, e.g., Euglena gracilis), lichenin, a
(1,3),(1,4)-[3-glucan (from various sources including
Cetraria islandica), sceleroglucan, a (1,3),(1,6)-[3-glucan
(from, e.g., Sclerotium rol?i), and lentinen, a (1,3),(1,6)-[3
glucan (from, e.g., Lentinus edodes). More details about
these and other polysaccharides With 1,3-ot-linked backbone
are given in “Chemistry and Biology of (1Q3)-[3-Glucans”,
B. A. Stone and A. E. Clarke, La Trobe University Press,

Victoria, Australia, 1992, pp. 68-71, and 82-83, incorporated
herein by reference.
[0265] Substituted and/or derivatised materials of ara
binogalactans are also preferred in the present invention.

Nonlimiting examples of these materials include: carboxyl
and hydroxymethyl substitutions (e.g., some uronic acid
instead of neutral sugar units); amino polysaccharides

(amine substitution); cationic quaterniZed polysaccharides;

C1-C18 alkylated polysaccharides; acetylated polysaccharide
ethers; polysaccharides having amino acid residues attached

a highly branched structure comprising a backbone of 1,3

(small fragments of glycoprotein); polysaccharides contain

[3-linked galactopyranose connected by 1,3-[3-glycosidic

ing silicone moieties. These substituted and/or derivatised
polysaccharides can provide additional bene?ts, such as:
amine substitution can bind and/or condense With oxida

linkages, comprised of 3,4,6-, 3,6-, and 3,4- as Well as
3-linked residues. The molecular Weights of the preferred
fractions of larch arabinogalactan include one fraction in the

tively damaged regions of the ?ber to rejuvenate aged

range of from about 14,000 to about 22,000, mainly from
about 16,000 to about 21,000, and the other in the range of
from about 60,000 to about 500,000, mainly from about
80,000 to about 120,000. The fraction that has the average
molecular Weight of from about 16,000 to about 20,000 is
highly preferred for use in direct applications to fabric, such
as in spray-on products. The high molecular Weight fraction
(of about 100,000 molecular Weight), as Well as the loW

fabrics; acetylated sugar ethers can serve as bleach activa

molecular Weight fraction are suitable for use in processes

that involve subsequent Water treatments, such as, pre-soak,
Wash-added and/or rinse-added laundry processes and prod

tors in subsequent processes Where hydrogen peroxide is
present; polysaccharides having amino acid residues can
improve delivery of fabric care bene?ts for fabrics contain

ing proteinaceous ?bers, e.g., Wool and silk; and silicone
derivatised polysaccharides can provide additional fabric

softness and lubricity. Examples of derivatised arabinoga
lactan include the 3-chloro-2-hydroxypropyltrimethyl
ammonium chloride derivative, available from Larex, Inc

and the arabinogalactan-proteins given hereinabove.
[0266]

The 1,3-[3-linked backbone of the fabric care

ucts. High grade larch arabinogalactan is composed of
greater than about 98% arabinogalactan. Larch arabinoga

polysaccharides of the present invention (as in 1,3-[3-galac

lactan and some of its derivatives, such as cationic deriva

has a pseudohelical conformation. As such, these polysac

tives are commercially available from Larex, Inc., St Paul,
Minn.

[0263] Arabinogalactans are also present as minor, Water
soluble components of softWoods such as hemlock, black

spruce, parana pine, mugo pine, Douglas ?r, incense cedar,
juniper, and the sapWood of sugar maple. Many edible and
inedible plants are also rich sources of arabinogalactans,

mostly in glycoprotein form, bound to a protein spine of

tans, 1,3-[3D-mannans, 1,3-[3-xylans and 1,3-[3-D-glucans)
charides have a backbone chain that is ?exible and in
aqueous solution, has a tendency to coil into a globular

structure to substantially reduce their apparent dimension
(gyration volume), as opposed to the backbone chain of
1,4-[3-glucan Which has an extended dimension. The

polysaccharides With 1,3-[3-linked backbone and extensive
branching via 1,6-linkages, or polysaccharides With helical
con?rmation or polysaccharides With 1,6-linked backbone

