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(57) ABsTRACT 

The present invention relates to a stable, aqueous odor 
absorbing and Wrinkle controlling composition, preferably 
for use on inanimate surfaces, especially fabrics. The com 
position comprises from about 0.1% to about 20%, by 
Weight of the composition, of solubiliZed, Water-soluble, 
uncompleXed cyclodeXtrin and an effective amount of at 
least one ingredient to improve the performance of the 
composition selected from the group consisting of: (1) 
cyclodeXtrin compatible surfactant; (2) cyclodeXtrin com 
patible antimicrobial active; and (3) mixtures thereof. The 
composition also comprises a Wrinkle control agent Which is 
fabric lubricant, shape retention polymer, hydrophilic plas 
ticiZer, lithium salt, or mixtures thereof. Hydrophilic per 
fume improves acceptance. Optionally, the composition can 
contain loW molecular Weight polyols; metallic salts to help 
control odor; a humectant, etc. The composition is essen 
tially free of any material that Would soil or stain fabric. The 
composition is preferably applied as small particle siZe 
droplets, especially from spray containers. The cyclodeXtrin/ 
surfactant combination, either alone, or in combination With 
the other ingredients, provides improved antimicrobial 
activity. 
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UNCOMPLEXED CYCLODEXTRIN 
COMPOSITIONS FOR ODOR AND WRINKLE 

CONTROL 

[0001] This application is a continuation-in-part of the 
copending application of T. Trinh et al., Ser. No. 09/067,385, 
?led Apr. 27, 1998. 

TECHNICAL FIELD 

[0002] The present invention relates to stable, preferably 
translucent, more preferably clear, aqueous odor-absorbing 
and Wrinkle controlling compositions, articles of manufac 
ture, and/or method of use, comprising solubiliZed, uncom 
pleXed cyclodeXtrin; and cyclodeXtrin-compatible fabric 
Wrinkle control agent; and, preferably, cyclodeXtrin compat 
ible antimicrobial active and/or cyclodeXtrin compatible 
surfactant;, hydrophilic perfume providing improved accep 
tance; or miXtures thereof. As used herein, “cyclodeXtrin 
compatible” means that the cyclodeXtrin and the other 
material, or active, do not substantially interact so as to 
eliminate the odor controlling ability of the cyclodeXtrin or 
the desired effect of the material or active. The odor 
absorbing composition is designed to control odors caused 
by a broad spectrum of organic odoriferous materials, Which 
may, or may not, contain reactive functional groups, and to 
preferably remain shelf stable for a substantial period of 
time. Preferably, the aqueous odor-absorbing compositions 
are for use on inanimate surfaces, especially fabrics, and 
more speci?cally, clothes, in order to restore and/or maintain 
freshness by reducing malodor Without the need for Washing 
or dry cleaning. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to stable, preferably 
translucent, more preferably clear, aqueous odor absorbing 
and Wrinkle controlling compositions, articles of manufac 
ture and/or method for use, e.g., on inanimate surfaces, 
primarily fabrics, and especially cotton fabrics. Such com 
positions can optionally provide a “scent signal” in the form 
of a pleasant odor Which signals the removal of the malodor. 
Preferably, the compositions are sprayed onto fabrics, par 
ticularly clothes, to restore their freshness by reducing 
malodor and/or removing Wrinkles Without Washing or dry 
cleaning. The aqueous odor-absorbing compositions are also 
preferably for use on other inanimate surfaces, such as 
household upholsteries, drapes, carpets, car interiors, and the 
like. They also can be used on, e.g., human and animal 
surfaces, e.g., skin, hair, etc. 

[0004] UncompleXed cyclodeXtrin molecules, Which are 
made up of varying numbers of glucose units provide the 
absorbing advantages of knoWn absorbent deodoriZing com 
positions Without harmful effects to fabrics. While cyclo 
deXtrin is an effective odor absorbing active, some small 
molecules are not sufficiently absorbed by the cyclodeXtrin 
molecules because the cavity of the cyclodeXtrin molecule 
may be too large to adequately hold the smaller organic 
molecule. If a small siZed organic odor molecule is not 
sufficiently absorbed into the cyclodeXtrin cavity, a substan 
tial amount of malodor can remain. In order to alleviate this 
problem, loW molecular Weight polyols can be added to the 
composition to enhance the formation of cyclodeXtrin inclu 
sion complexes. Furthermore, optional Water soluble metal 
salts can be added to complex With some nitrogen-contain 
ing and sulfur-containing malodor molecules. 
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[0005] Since cyclodeXtrin is a prime breeding ground for 
certain microorganisms, especially When in aqueous com 
positions, it is preferable to include a Water-soluble antimi 
crobial preservative, Which is effective for inhibiting and/or 
regulating microbial groWth, to increase storage stability of 
clear, aqueous odor-absorbing solutions containing Water 
soluble cyclodeXtrin, When the composition does not contain 
an antimicrobial material as described hereinafter. 

[0006] It is desirable to provide further improvements 
such as a cyclodeXtrin compatible antimicrobial active that 
provides substantial kill of organisms that cause, e.g., odor, 
infections, etc. It is also desirable that the compositions 
contain a cyclodeXtrin compatible surfactant to promote 
spreading of the odor absorbing composition on hydropho 
bic surfaces such as polyester, nylon, etc. as Well as to 
penetrate any oily, hydrophobic soil for improved malodor 
control. Furthermore, it is desirable that the cyclodeXtrin 
compatible surfactant provide in-Wear electrostatic control. 
It is more preferable that the odor absorbing composition of 
the present invention contain both a cyclodeXtrin-compat 
ible antibacterial active and a cyclodeXtrin-compatible sur 
factant. A cyclodeXtrin-compatible active is one Which does 
not substantially form a complex With cyclodeXtrin in the 
composition, at the usage concentration, so that an effective 
amount of both the free, uncompleXed active and free, 
uncompleXed cyclodeXtrin are available for their intended 
use. Furthermore, it is desirable to include a humectant to 
maintain a desirable moisture level in cotton fabrics While 
they dry to maXimiZe deWrinkling. 

SUMMARY OF THE INVENTION 

[0007] The present invention relates to a stable, preferably 
translucent, more preferably clear, aqueous odor-absorbing 
and Wrinkle controlling composition, odor control and 
Wrinkle control methods and articles of manufacture that use 
such odor-absorbing and Wrinkle controlling composition, 
preferably for use on inanimate surfaces, especially fabrics 
comprising: 

[0008] an effective amount to absorb malodors, 
typically from about 0.01% to about 20% by Weight 
of the composition, With concentrated compositions 
Which are meant to be diluted containing from about 
3% to about 20%, preferably from about 5% to about 
10% by Weight of the composition, and, for more 
dilute “usage conditions” compositions, a range of 
from about 0.01% to about 5%, preferably from 
about 0.1% to about 3%, more preferably from about 
0.5% to about 2%, by Weight of the usage compo 
sition, of solubiliZed, uncompleXed cyclodeXtrin; 

[0009] optionally, an effective amount to 
improve the performance of the composition, pref 
erably from about 0.05% to about 5%, more prefer 
ably from about 0.1% to about 3%, and even more 
preferably from about 0.2% to about 1.5%, by 
Weight of the usage composition, of cyclodeXtrin 
compatible surfactant that preferably provides a sur 
face tension of from about 20 dyne/cm to about 60 
dyne/cm, preferably from about 20 dyne/cm to about 
45 dyne/cm (With concentrated compositions having 
a level of from about 0.1% to about 15%, preferably 
from about 0.2% to about 8%, more preferably from 
about 0.3% to about 5%, by Weight of the concen 
trated solution, of cyclodeXtrin-compatible surfac 
tant); 
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[0010] optionally, an effective amount, to kill, or 
reduce the growth of microbes, of cyclodeXtrin com 
patible and Water soluble antimicrobial active, pref 
erably from about 0.001% to about 0.8%, more 
preferably from about 0.002% to about 0.3%, even 
more preferably from about 0.003% to about 0.2%, 
by Weight of the usage composition, and preferably 
selected from the group consisting of halogenated 
compounds, cyclic nitrogen compounds, quaternary 
compounds, and phenolic compounds (With concen 
trated compositions having a level of from about 
0.003% to about 2%, preferably from about 0.01% to 
about 1.2%, more preferably from about 0.1% to 
about 0.8%, by Weight of the concentrated solution, 
of cyclodeXtrin-compatible and Water soluble anti 
microbial active); 

[0011] optionally, but preferably, an effective 
amount to provide olfactory effects of perfume, 
typically from about 0.003% to about 0.5%, prefer 
ably from about 0.01% to about 0.3%, more prefer 
ably from about 0.05% to about 0.2%, by Weight of 
the usage composition of hydrophilic perfume, con 
taining at least about 50%, preferably at least about 
60%, more preferably at least about 60%, even more 
preferably at least about 70%, and yet more prefer 
ably at least about 80%, by Weight of the perfume of 
perfume ingredients that have a ClogP of less than 
about 3.5 and optionally, a minor amount of perfume 
ingredients selected from the group consisting of 
ambroX, bacdanol, benZyl salicylate, butyl anthra 
nilate, cetaloX, damascenone, alpha-damascone, 
gamma-dodecalactone, ebanol, herbavert, cis-3-heX 
enyl salicylate, alpha-ionone, beta-ionone, alpha 
isomethylionone, lilial, methyl nonyl ketone, 
gamma-undecalactone, undecylenic aldehyde, and 
miXtures thereof; 

[0012] optionally, but preferably, from about 
0.01% to about 3%, more preferably from about 
0.05% to about 1%, and even more preferably from 
about 0.1% to about 0.5%, by Weight of the usage 
composition of loW molecular Weight polyol; 

[0013] optionally, an effective amount to assist in 
antimicrobial action of aminocarboXylate chelator; 
preferably from about 0.001% to about 0.3%, pref 
erably from about 0.01% to about 0.1%, more pref 
erably from about 0.02% to about 0.05%, by Weight 
of the usage composition; 

[0014] optionally, but preferably, an effective 
amount of metallic salt, preferably from about 0.1% 
to about 10%, more preferably from about 0.2% to 
about 8%, even more preferably from about 0.3% to 
about 5% by Weight of the usage composition, espe 
cially Water soluble copper and/or Zinc salts, for 
improved odor bene?t; 

[0015] optionally, an effective amount of 
enZyme, from about 0.0001% to about 0.5%, pref 
erably from about 0.001% to about 0.3%, more 
preferably from about 0.005% to about 0.2% by 
Weight of the usage composition, for improved odor 
control bene?t; 

[0016] optionally, an effective amount of solubi 
liZed, Water-soluble, antimicrobial preservative, 
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preferably from about 0.0001% to about 0.5%, more 
preferably from about 0.0002% to about 0.2%, most 
preferably from about 0.0003% to about 0.1%, by 
Weight of the composition; 

[0017] (J) an effective amount of cyclodeXtrin com 
patible fabric Wrinkle control agent, preferably from 
about 0.05% to about 5%, more preferably from 
about 0.2% to about 3%, even more preferably from 
about 0.3% to about 2%, by Weight of the usage 
composition; and 

[0018] aqueous carrier, 

[0019] said composition preferably containing at least one 
of (B) and (C) and preferably being essentially free of any 
material that Would soil or stain fabric under usage condi 
tions, and/or preferably having a pH of more than about 3, 
more preferably more than about 3.5. 

[0020] The present invention also relates to concentrated 
compositions, Wherein the level of cyclodeXtrin is from 
about 3% to about 20%, more preferably from about 5% to 
about 10%, by Weight of the composition Which are diluted 
to form compositions With the usage concentrations of 
cyclodeXtrin of, e.g., from about 0.1% to about 5%, by 
Weight of the diluted composition, as given hereinabove, 
Which are the “usage conditions”. 

[0021] The present invention also relates to the composi 
tions incorporated into a spray dispenser to create an article 
of manufacture that can facilitate treatment of articles and/or 
surfaces With said compositions containing uncompleXed 
cyclodeXtrin and other optional ingredients at a level that is 
effective, yet is not discernible When dried on the surfaces. 
The spray dispenser comprises manually activated and non 
manual operated spray means and a container containing the 
odor-absorbing composition. 

[0022] The present invention also comprises the use of 
small particle diameter droplets of the compositions herein, 
even those Which do not contain (B) or (C), to treat surfaces, 
especially fabrics, to provide superior performance, e.g., the 
method of applying the compositions to fabrics, etc. as very 
small particles (droplets) preferably having average particle 
siZes (diameters) of from about 10 pm to about 120 pm, 
more preferably from about 20 pm to about 100 pm. 

[0023] In another aspect of the invention herein, compo 
sitions that contain combinations of Water soluble antimi 
crobial actives, especially those described hereinafter, and 
especially the bis-biguamide alkane compounds described 
hereinafter, and the surfactants described hereinafter, espe 
cially the polyalkylene oXide polysiloXanes described here 
inafter provide superior antimicrobial action in aqueous 
solutions, either by themselves, or in combination With the 
other ingredients, including the cyclodeXtrin. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0024] The present invention relates to a stable, preferably 
translucent, more preferably clear, aqueous odor-absorbing 
and Wrinkle controlling composition, odor control and 
Wrinkle control methods and articles of manufacture that use 
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such odor-absorbing and Wrinkle controlling composition, 
preferably for use on fabrics, comprising: 

[0025] an effective amount to absorb malodors, 
typically from about 0.01% to about 20% by Weight 
of the composition, With concentrated compositions 
Which are meant to be diluted containing from about 
3% to about 20%, preferably from about 5% to about 
10% by Weight of the composition, and, for more 
dilute “usage conditions” compositions, a range of 
from about 0.01% to about 5%, preferably from 
about 0.1% to about 3%, more preferably from about 
0.5% to about 2%, by Weight of the usage compo 
sition, of solubiliZed, uncompleXed cyclodeXtrin; 

[0026] optionally, an effective amount to 
improve the performance of the composition, pref 
erably from about 0.05% to about 5%, more prefer 
ably from about 0.1% to about 3%, and even more 
preferably from about 0.2% to about 1.5%, by 
Weight of the usage composition, of cyclodeXtrin 
compatible surfactant that preferably provides a sur 
face tension of from about 20 dyne/cm to about 60 
dyne/cm, preferably from about 20 dyne/cm to about 
45 dyne/cm (With concentrated compositions having 
a level of from about 0.1% to about 8%, preferably 
from about 0.2% to about 4%, more preferably from 
about 0.3% to about 3%, by Weight of the concen 
trated solution, of cyclodeXtrin-compatible surfac 
tant); 

[0027] optionally, an effective amount, to kill, or 
reduce the groWth of microbes, of cyclodeXtrin com 
patible and Water soluble antimicrobial active, pref 
erably from about 0.001% to about 0.8%, more 
preferably from about 0.002% to about 0.3%, even 
more preferably from about 0.003% to about 0.2%, 
by Weight of the usage composition, and preferably 
selected from the group consisting of halogenated 
compounds, cyclic nitrogen compounds, quaternary 
compounds, and phenolic compounds (With concen 
trated compositions having a level of from about 
0.003% to about 2%, preferably from about 0.01% to 
about 1.2%, more preferably from about 0.1% to 
about 0.8%, by Weight of the concentrated solution, 
of cyclodeXtrin-compatible and Water soluble anti 
microbial active); 

[0028] optionally, but preferably, an effective 
amount to improve acceptance of the composition, 
typically from about 0.003% to about 0.5%, prefer 
ably from about 0.01% to about 0.3%, more prefer 
ably from about 0.05% to about 0.2%, by Weight of 
the usage composition of hydrophilic perfume, con 
taining at least about 50%, preferably at least about 
60%, more preferably at least about 60%, even more 
preferably at least about 70%, and yet more prefer 
ably at least about 80%, by Weight of the perfume of 
perfume ingredients that have a ClogP of less than 
about 3.5 and optionally, a minor amount of perfume 
ingredients selected from the group consisting of 
ambroX, bacdanol, benZyl salicylate, butyl anthra 
nilate, cetaloX, damascenone, alpha-damascone, 
gamma-dodecalactone, ebanol, herbavert, cis-3-heX 
enyl salicylate, alpha-ionone, beta-ionone, alpha 
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isomethylionone, lilial, methyl nonyl ketone, 
gamma-undecalactone, undecylenic aldehyde, and 
miXtures thereof; 

[0029] optionally, but preferably, from about 
0.01% to about 3%, more preferably from about 
0.05% to about 1%, and even more preferably from 
about 0.1% to about 0.5%, by Weight of the usage 
composition of loW molecular Weight polyol; 

[0030] optionally, an effective amount to assist in 
antimicrobial action of aminocarboXylate chelator, 
preferably from about 0.001% to about 0.3%, pref 
erably from about 0.01% to about 0.1%, more pref 
erably from about 0.02% to about 0.05%, by Weight 
of the usage composition; 

[0031] optionally, but preferably, an effective 
amount of metallic salt, preferably from about 0.1% 
to about 10%, more preferably from about 0.2% to 
about 8%, even more preferably from about 0.3% to 
about 5% by Weight of the usage composition, espe 
cially Water soluble copper and/or Zinc salts, for 
improved odor bene?t; 

[0032] optionally, an effective amount of 
enZyme, from about 0.0001% to about 0.5%, pref 
erably from about 0.001% to about 0.3%, more 
preferably from about 0.005% to about 0.2% by 
Weight of the usage composition, for improved odor 
control bene?t; 

[0033] optionally, an effective amount of solubi 
liZed, Water-soluble, antimicrobial preservative, 
preferably from about 0.0001% to about 0.5%, more 
preferably from about 0.0002% to about 0.2%, most 
preferably from about 0.0003% to about 0.1%, by 
Weight of the composition; 

[0034] an effective amount of cyclodeXtrin com 
patible fabric Wrinkle control agent, preferably 
selected from the group consisting of fabric lubri 
cant, shape retention polymer, hydrophilic plasti 
ciZer, lithium salts, and mixtures thereof, preferably 
from about 0.05% to about 5%, more preferably 
from about 0.2% to about 3%, even more preferably 
from about 0.3% to about 2% by Weight of the usage 
composition; and 

[0035] aqueous carrier, 

[0036] said composition preferably containing at least one 
of (B), and (C), and preferably being essentially free of any 
material that Would soil or stain fabric under usage condi 
tions, and/or preferably having a pH of more than about 3, 
more preferably more than about 3.5. In the presence of 
some preferred shape retention polymer, the composition 
preferably has a pH of from about 6.5 to about 11, more 
preferably from about 7 to about 10, and even more pref 
erably from about 7 to about 8. 

[0037] The present invention also relates to the composi 
tions incorporated into a spray dispenser (sprayer) to create 
an article of manufacture that can facilitate treatment of 
articles and/or surfaces With said compositions containing 
uncompleXed cyclodeXtrin and other optional ingredients at 
a level that is effective, yet is not discernible When dried on 
the surfaces. The spray dispenser comprises both manually 
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activated and non-manual operated spray means and a 
container containing the odor-absorbing composition. 

[0038] The present invention also relates to concentrated 
compositions, Wherein the level of cyclodextrin is from 
about 3% to about 20%, preferably from about 4% to about 
15%, more preferably from about 5% to about 10%, by 
Weight of the concentrated composition. The concentrated 
composition is typically diluted to form usage compositions, 
With the usage concentration of, e.g., from about 0.1% to 
about 5%, by Weight of the usage composition, as given 
hereinabove. Speci?c levels of other optional ingredients in 
the concentrated composition can readily be determined 
from the desired usage composition and the desired degree 
of concentration. These concentrated compositions can be 
used in a process for preparing large volumes of treatment 
composition in Which Water is added, either in a separate 
container, or in the container of the article of manufacture 
comprising the spray means. 

[0039] The above compositions for odor control are of the 
type disclosed in US. Pat. Nos. 5,534,165; 5,578,563; 
5,663,134; 5,668,097; 5,670,475; and 5,714,137, Trinh et al. 
issued Jul. 9, 1996; Nov. 26, 1996; Sep. 2, 1997; Sep. 16, 
1997; Sep. 23, 1997; and Feb. 3, 1998 respectively, all of 
said patents being incorporated herein by reference. All of 
the patents, patent applications, and references referred to 
herein are incorporated, either Wholly, or in relevant part, by 
reference. All parts, ratios, and percentages herein are by 
Weight and all numerical limits are used With the normal 
degree of accuracy afforded by the art unless otherWise 
speci?ed. 

I. Composition 

[0040] Cyclodextrin 

[0041] As used herein, the term “cyclodextrin” includes 
any of the knoWn cyclodextrins such as unsubstituted cyclo 
dextrins containing from six to tWelve glucose units, espe 
cially, alpha-cyclodextrin, beta-cyclodextrin, gamma-cyclo 
dextrin and/or their derivatives and/or mixtures thereof. The 
alpha-cyclodextrin consists of six glucose units, the beta 
cyclodextrin consists of seven glucose units, and the 
gamma-cyclodextrin consists of eight glucose units arranged 
in donut-shaped rings. The speci?c coupling and conforma 
tion of the glucose units give the cyclodextrins rigid, conical 
molecular structures With holloW interiors of speci?c vol 
umes. The “lining” of each internal cavity is formed by 
hydrogen atoms and glycosidic bridging oxygen atoms; 
therefore, this surface is fairly hydrophobic. The unique 
shape and physical-chemical properties of the cavity enable 
the cyclodextrin molecules to absorb (form inclusion com 
plexes With) organic molecules or parts of organic molecules 
Which can ?t into the cavity. Many odorous molecules can 
?t into the cavity including many malodorous molecules and 
perfume molecules. Therefore, cyclodextrins, and especially 
mixtures of cyclodextrins With different siZe cavities, can be 
used to control odors caused by a broad spectrum of organic 
odoriferous materials, Which may, or may not, contain 
reactive functional groups. The complexation betWeen 
cyclodextrin and odorous molecules occurs rapidly in the 
presence of Water. HoWever, the extent of the complex 
formation also depends on the polarity of the absorbed 
molecules. In an aqueous solution, strongly hydrophilic 
molecules (those Which are highly Water-soluble) are only 
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partially absorbed, if at all. Therefore, cyclodextrin does not 
complex effectively With some very loW molecular Weight 
organic amines and acids When they are present at loW levels 
on Wet fabrics. As the Water is being removed hoWever, e. g., 
the fabric is being dried off, some loW molecular Weight 
organic amines and acids have more affinity and Will com 
plex With the cyclodextrins more readily. 

[0042] The cavities Within the cyclodextrin in the solution 
of the present invention should remain essentially un?lled 
(the cyclodextrin remains uncomplexed) While in solution, 
in order to alloW the cyclodextrin to absorb various odor 
molecules When the solution is applied to a surface. Non 
derivatised (normal) beta-cyclodextrin can be present at a 
level up to its solubility limit of about 1.85% (about 1.85 g 
in 100 grams of Water) at room temperature. Beta-cyclo 
dextrin is not preferred in compositions Which call for a level 
of cyclodextrin higher than its Water solubility limit. Non 
derivatised beta-cyclodextrin is generally not preferred 
When the composition contains surfactant since it affects the 
surface activity of most of the preferred surfactants that are 
compatible With the derivatised cyclodextrins. 

[0043] Preferably, the odor absorbing solution of the 
present invention is clear. The term “clear” as de?ned herein 
means transparent or translucent, preferably transparent, as 
in “Water clear,” When observed through a layer having a 
thickness of less than about 10 cm. 

[0044] Preferably, the cyclodextrins used in the present 
invention are highly Water-soluble such as, alpha-cyclodex 
trin and/or derivatives thereof, gamma-cyclodextrin and/or 
derivatives thereof, derivatised beta-cyclodextrins, and/or 
mixtures thereof. The derivatives of cyclodextrin consist 
mainly of molecules Wherein some of the OH groups are 
converted to OR groups. Cyclodextrin derivatives include, 
e.g., those With short chain alkyl groups such as methylated 
cyclodextrins, and ethylated cyclodextrins, Wherein R is a 
methyl or an ethyl group; those With hydroxyalkyl substi 
tuted groups, such as hydroxypropyl cyclodextrins and/or 
hydroxyethyl cyclodextrins, Wherein R is a —CH2— 
CH(OH)—CH3 or a —CH2CH2—OH group; branched 
cyclodextrins such as maltose-bonded cyclodextrins; cat 
ionic cyclodextrins such as those containing 2-hydroxy-3 
(dimethylamino)propyl ether, Wherein R is CH2— 
CH(OH)—CH2—N(CH3)2 Which is cationic at loW pH; 
quaternary ammonium, e.g., 2-hydroxy-3-(trimethylammo 
nio)propyl ether chloride groups, Wherein R is CH2— 
CH(OH)—CH2—N+(CH3)3Cl_; anionic cyclodextrins such 
as carboxymethyl cyclodextrins, cyclodextrin sulfates, and 
cyclodextrin succinylates; amphoteric cyclodextrins such as 
carboxymethyl/quaternary ammonium cyclodextrins; cyclo 
dextrins Wherein at least one glucopyranose unit has a 
3-6-anhydro-cyclomalto structure, e.g., the mono-3-6-anhy 
drocyclodextrins, as disclosed in “Optimal Performances 
With Minimal Chemical Modi?cation of Cyclodextrins”, F. 
Diedaini-Pilard and B. Perly, The 7th International Cyclo 
dextrin Symposium Abstracts, April 1994, p. 49, said refer 
ences being incorporated herein by reference; and mixtures 
thereof. Other cyclodextrin derivatives are disclosed in US. 
Pat. No. 3,426,011, Parmerter et al., issued Feb. 4, 1969; 
US. Pat. Nos. 3,453,257; 3,453,258; 3,453,259; and 3,453, 
260, all in the names of Parmerter et al., and all issued Jul. 
1, 1969; US. Pat. No. 3,459,731, Gramera et al., issued Aug. 
5, 1969; US. Pat. No. 3,553,191, Parmerter et al., issued 
Jan. 5, 1971; Us. Pat. No. 3,565,887, Parmerter et al., 
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issued Feb. 23, 1971; Us. Pat. No. 4,535,152, SZejtli et al., 
issued Aug. 13, 1985; US. Pat. No. 4,616,008, Hirai et al., 
issued Oct. 7, 1986; US. Pat. No. 4,678,598, Ogino et al., 
issued Jul. 7, 1987; Us. Pat. No. 4,638,058, Brandt et 211., 
issued Jan. 20, 1987; and Us. Pat. No. 4,746,734, 
Tsuchiyama et al., issued May 24, 1988; 2111 of said patents 
being incorporated herein by reference. 

[0045] Highly Water-soluble cyclodextrins are those hav 
ing Water solubility of at least about 10 g in 100 ml of Water 
at room temperature, preferably at least about 20 g in 100 ml 
of Water, more preferably at least about 25 g in 100 ml of 
Water at room temperature. The availability of solubiliZed, 
uncomplexed cyclodextrins is essential for effective and 
efficient odor control performance. SolubiliZed, Water 
soluble cyclodextrin can exhibit more efficient odor control 
performance than non-Water-soluble cyclodextrin When 
deposited onto surfaces, especially fabric. 

[0046] Examples of preferred Water-soluble cyclodextrin 
derivatives suitable for use herein are hydroxypropyl alpha 
cyclodextrin, methylated alpha-cyclodextrin, methylated 
beta-cyclodextrin, hydroxyethyl beta-cyclodextrin, and 
hydroxypropyl beta-cyclodextrin. Hydroxyalkyl cyclodex 
trin derivatives preferably have a degree of substitution of 
from about 1 to about 14, more preferably from about 1.5 to 
about 7, Wherein the total number of OR groups per cyclo 
dextrin is de?ned as the degree of substitution. Methylated 
cyclodextrin derivatives typically have a degree of substi 
tution of from about 1 to about 18, preferably from about 3 
to about 16. AknoWn methylated beta-cyclodextrin is hep 
takis-2,6-di-O-methyl-[3-cyclodextrin, commonly knoWn as 
DIMEB, in Which each glucose unit has about 2 methyl 
groups With a degree of substitution of about 14. Apreferred, 
more commercially available, methylated beta-cyclodextrin 
is a randomly methylated beta-cyclodextrin, commonly 
knoWn as RAMEB, having different degrees of substitution, 
normally of about 12.6. RAMEB is more preferred than 
DIMEB, since DIMEB affects the surface activity of the 
preferred surfactants more than RAMEB. The preferred 
cyclodextrins are available, e.g., from Cerestar USA, Inc. 
and Wacker Chemicals (USA), Inc. 

[0047] It is also preferable to use a mixture of cyclodex 
trins. Such mixtures absorb odors more broadly by com 
plexing With a Wider range of odoriferous molecules having 
a Wider range of molecular siZes. Preferably at least a 
portion of the cyclodextrins is alpha-cyclodextrin and its 
derivatives thereof, gamma-cyclodextrin and its derivatives 
thereof, and/or derivatised beta-cyclodextrin, more prefer 
ably a mixture of alpha-cyclodextrin, or an alpha-cyclodex 
trin derivative, and derivatised beta-cyclodextrin, even more 
preferably a mixture of derivatised alpha-cyclodextrin and 
derivatised beta-cyclodextrin, most preferably a mixture of 
hydroxypropyl alpha-cyclodextrin and hydroxypropyl beta 
cyclodextrin, and/or a mixture of methylated alpha-cyclo 
dextrin and methylated beta-cyclodextrin. 

[0048] For controlling odor on fabrics, the composition is 
preferably used as a spray. It is preferable that the usage 
compositions of the present invention contain loW levels of 
cyclodextrin so that a visible stain does not appear on the 
fabric at normal usage levels. Preferably, the solution used 
to treat the surface under usage conditions is virtually not 
discernible When dry. Typical levels of cyclodextrin in usage 
compositions for usage conditions are from about 0.01% to 

Feb. 20, 2003 

about 5%, preferably from about 0.1% to about 4%, more 
preferably from about 0.5% to about 2% by Weight of the 
composition. Compositions With higher concentrations can 
leave unacceptable visible stains on fabrics as the solution 
evaporates off of the fabric. This is especially a problem on 
thin, colored, synthetic fabrics. In order to avoid or minimiZe 
the occurrence of fabric staining, it is preferable that the 
fabric be treated at a level of less than about 5 mg of 
cyclodextrin per gram of fabric, more preferably less than 
about 2 mg of cyclodextrin per gram of fabric. The presence 
of the surfactant can improve appearance by minimiZing 
localiZed spotting. 

[0049] Concentrated compositions can also be used in 
order to deliver a less expensive product. When a concen 

trated product is used, i.e., When the level of cyclodextrin 
used is from about 3% to about 20%, more preferably from 
about 5% to about 10%, by Weight of the concentrated 
composition, it is preferable to dilute the concentrated 
composition before treating fabrics in order to avoid stain 
ing. Preferably the concentrated cyclodextrin composition is 
diluted With about 50% to about 6000%, more preferably 
With about 75% to about 2000%, most preferably With about 
100% to about 1000% by Weight of the concentrated com 
position of Water. The resulting diluted compositions have 
usage concentrations of cyclodextrin as discussed hereinbe 
fore, e.g., of from about 0.1% to about 5%, by Weight of the 
diluted composition. 

[0050] Cyclodextrin-Compatible Surfactant 

[0051] The cyclodextrin-compatible surfactant B., pro 
vides a low surface tension that permits the composition to 
spread readily and more uniformly on hydrophobic surfaces 
like polyester and nylon. It has been found that the aqueous 
solution, Without such a surfactant Will not spread satisfac 
torily. The spreading of the composition also alloWs it to dry 
faster, so that the treated material is ready to use sooner. 

Furthermore, the composition containing a cyclodextrin 
compatible surfactant can penetrate hydrophobic, oily soil 
better for improved malodor control. The composition con 
taining a cyclodextrin-compatible surfactant also provides 
improved “in-Wear” electrostatic control. For concentrated 
compositions, the surfactant facilitates the dispersion of 
many actives such as antimicrobial actives and perfumes in 
the concentrated aqueous compositions. 

[0052] The surfactant is also needed in the composition of 
the present invention that contains a Wrinkle control agent 
such as silicone and/or shape retention polymer. For such 
agents, the surfactant is also needed, e.g., as a dispersing 
agent, an emulsifying agent and/or a solubiliZing agent. 

[0053] The surfactant for use in providing the required loW 
surface tension in the composition of the present invention 
should be cyclodextrin-compatible, that is it should not 
substantially form a complex With the cyclodextrin so as to 
diminish performance of the cyclodextrin and/or the surfac 
tant. Complex formation diminishes both the ability of the 
cyclodextrin to absorb odors and the ability of the surfactant 
to loWer the surface tension of the aqueous composition. 
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[0054] Suitable cyclodeXtrin-cornpatible surfactants can 
be readily identi?ed by the absence of effect of cyclodeXtrin 
on the surface tension provided by the surfactant. This is 
achieved by determining the surface tension (in dyne/crn2) 
of aqueous solutions of the surfactant in the presence and in 
the absence of about 1% of a speci?c cyclodeXtrin in the 
solutions. The aqueous solutions contain surfactant at con 

centrations of approximately 0.5%, 0.1%, 0.01%, and 
0.005%. The cyclodeXtrin can affect the surface activity of 
a surfactant by elevating the surface tension of the surfactant 
solution. If the surface tension at a given concentration in 
Water differs by more than about 10% from the surface 
tension of the same surfactant in the 1% solution of the 
cyclodeXtrin, that is an indication of a strong interaction 
betWeen the surfactant and the cyclodeXtrin. The preferred 
surfactants herein should have a surface tension in an 

aqueous solution that is different (loWer) by less than about 
10%, preferably less than about 5%, and more preferably 
less than about 1% from that of the same concentration 
solution containing 1% cyclodeXtrin. 

[0055] Nonlirniting examples of cyclodeXtrin-cornpatible 
nonionic surfactants include block copolyrners of ethylene 
oXide and propylene oxide. Suitable block polyoXyethylene 
polyoXypropylene polyrneric surfactants, that are cornpat 
ible With most cyclodeXtrins, include those based on ethyl 
ene glycol, propylene glycol, glycerol, trirnethylolpropane 
and ethylenediarnine as the initial reactive hydrogen corn 
pound. Polyrneric cornpounds made from a sequential 
ethoXylation and propoXylation of initial compounds with a 
single reactive hydrogen atom, such as C12-18 aliphatic 
alcohols, are not generally compatible with the cyclodeXtrin. 
Certain of the block polyrner surfactant cornpounds desig 
nated Pluronic® and Tetronic® by the BASF-Wyandotte 
Corp., Wyandotte, Mich., are readily available. 

[0056] Nonlirniting examples of cyclodeXtrin-cornpatible 
surfactants of this type include: 

[0057] Pluronic Surfactants With the general formula 
H(EO)n(PO)m(EO)nH, Wherein E0 is an ethylene oXide 
group, PO is a propylene oXide group, and n and In are 

numbers that indicate the average number of the groups in 
the surfactants. Typical examples of cyclodeXtrin-cornpat 
ible Pluronic surfactants are: 

Name Average MW Average n Average rn 

L-101 3,800 4 59 

L-81 2,750 3 42 

L-44 2,200 10 23 

L-43 1,850 6 22 

F-38 4,700 43 16 

P-84 4,200 19 43, 

and mixtures thereof. 
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[0058] Tetronic Surfactants With the general formula: 

H(EO)n(PO)rn (PO)rn(EO)nH 

NCHZCHZN 

[0059] Wherein EO, PO, n, and In have the same meanings 
as above. Typical examples of cyclodeXtrin-cornpatible 
Tetronic surfactants are: 

Name Average MW Average n Average rn 

901 4,700 3 18 
908 25,000 114 22, 

[0060] and mixtures thereof. 

[0061] “Reverse” Pluronic and Tetronic surfactants have 
the folloWing general formulas: 

Reverse Pluronic Surfactants H(PO)m(EO)n(PO)mH 

Reverse Tetronic Surfactants 

[0063] Wherein EO, PO, n, and In have the same meanings 
as above. Typical examples of cyclodeXtrin-cornpatible 
Reverse Pluronic and Reverse Tetronic surfactants are: 

Name Average MW Average n Average rn 

Reverse Pluronic surfactants: 

10 R5 1,950 8 22 
25 R1 2,700 21 6 

Reverse Tetronic surfactants 

130 R2 7,740 9 26 
70 R2 3,870 4 13 

and mixtures thereof. 

[0064] A preferred class of cyclodeXtrin-cornpatible non 
ionic surfactants are the polyalkylene oXide polysiloXanes 
having a dirnethyl polysiloXane hydrophobic moiety and one 
or more hydrophilic polyalkylene side chains, and having 
the general formula: 

R1—(CH3)25iO—[(CH3)25iO]a—[(CH3)(R1)5iO]b— 
Si(CH3)—R1 

[0065] Wherein a +b are from about 1 to about 50, pref 
erably from about 3 to about 30, more preferably from about 
10 to about 25, and each R1 is the same or different and is 
selected from the group consisting of methyl and a poly 
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(ethyleneoxide/propyleneoxide) copolymer group having 
the general formula: 

[0066] With at least one R1 being a poly(ethyleneoxide/ 
propyleneoxide) copolymer group, and Wherein n is 3 or 4, 
preferably 3; total c (for all polyalkyleneoxy side groups) 
has a value of from 1 to about 100, preferably from about 6 
to about 100; total d is from 0 to about 14, preferably from 
0 to about 3; and more preferably d is 0; total c+d has a value 
of from about 5 to about 150, preferably from about 9 to 
about 100 and each R2 is the same or different and is selected 
from the group consisting of hydrogen, an alkyl having 1 to 
4 carbon atoms, and an acetyl group, preferably hydrogen 
and methyl group. Each polyalkylene oxide polysiloxane 
has at least one R1 group being a poly(ethyleneoxide/ 
propyleneoxide) copolymer group. 

[0067] Nonlimiting examples of this type of surfactants 
are the SilWet® surfactants Which are available OSi Spe 
cialties, Inc., Danbury, Conn. Representative SilWet surfac 
tants are as folloWs. 

Name Average MW Average a + b Average total c 

L-7608 600 1 9 
L-7607 1,000 2 17 
L-77 600 1 9 
L-7605 6,000 20 99 
L-7604 4,000 21 53 
L-7600 4,000 11 68 
L-7657 5,000 20 76 
L-7602 3,000 20 29 

[0068] The molecular Weight of the polyalkyleneoxy 
group (R1) is less than or equal to about 10,000. Preferably, 
the molecular Weight of the polyalkyleneoxy group is less 
than or equal to about 8,000, and most preferably ranges 
from about 300 to about 5,000. Thus, the values of c and d 
can be those numbers Which provide molecular Weights 
Within these ranges. HoWever, the number of ethyleneoxy 
units (—C2H4O) in the polyether chain (R1) must be suffi 
cient to render the polyalkylene oxide polysiloxane Water 
dispersible or Water soluble. If propyleneoxy groups are 
present in the polyalkylenoxy chain, they can be distributed 
randomly in the chain or exist as blocks. Preferred SilWet 
surfactants are L-7600, L-7602, L-7604, L-7605, L-7622, 
L-7657, and mixtures thereof. Besides surface activity, poly 
alkylene oxide polysiloxane surfactants can also provide 
other bene?ts, such as antistatic bene?ts, lubricity and 
softness to fabrics. 

[0069] The preparation of polyalkylene oxide polysilox 
anes is Well knoWn in the art. Polyalkylene oxide polysi 
loxanes of the present invention can be prepared according 
to the procedure set forth in Us. Pat. No. 3,299,112, 
incorporated herein by reference. Typically, polyalkylene 
oxide polysiloxanes of the surfactant blend 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 tempera 
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ture of from about 85° C. to 110° C.) in the presence of a 
platinum catalyst (e.g., chloroplatinic acid) and a solvent 
(e.g., toluene). 
[0070] Nonlimiting examples of cyclodextrin-compatible 
anionic surfactants are the alkyldiphenyl oxide disulfonate, 
having the general formula: 

SO3Na SO3Na 

R 

[0071] Wherein R is an alkyl group. Examples of this type 
of surfactants are available from the DoW Chemical Com 
pany under the trade name DoWfax® Wherein R is a linear 
or branched C6-C16 alkyl group. An example of these 
cyclodextrin-compatible anionic surfactant is DoWfax 3B2 
With R being approximately a linear C1O group. These 
anionic surfactants are preferably not used When the anti 
microbial active or preservative, etc., is cationic to minimize 
the interaction With the cationic actives, since the effect of 
both surfactant and active are diminished. 

[0072] The surfactants above are either Weakly interactive 
With cyclodextrin (less than 5% elevation in surface tension, 
or non-interactive (less than 1% elevation in surface ten 
sion). Normal surfactants like sodium dodecyl sulfate and 
dodecanolpoly(6)ethoxylate are strongly interactive, With 
more than a 10% elevation in surface tension in the presence 
of a typical cyclodextrin like hydroxypropyl-beta-cyclodex 
trin and methylated beta-cyclodextrin. 

[0073] Typical levels of cyclodextrin-compatible surfac 
tants in usage compositions are from about 0.01% to about 
2%, preferably from about 0.03% to about 0.6%, more 
preferably from about 0.05% to about 0.3%, by Weight of the 
composition. Typical levels of cyclodextrin-compatible sur 
factants in concentrated compositions are from about 0.1% 
to about 8%, preferably from about 0.2% to about 4%, more 
preferably from about 0.3% to about 3%, by Weight of the 
concentrated composition. For composition containing 
Wrinkle control agent, typical levels of cyclodextrin-com 
patible surfactants in the usage compositions are from about 
0.05% to about 5%, preferably from about 0.1% to about 
3%, more preferably from about 0.2% to about 1.5%, by 
Weight of the composition. 

[0074] Cyclodextrin-Compatible Antimicrobial 
Active 

[0075] The solubiliZed, Water-soluble antimicrobial 
active, C., is useful in providing protection against organ 
isms that become attached to the treated material. The 
antimicrobial should be cyclodextrin-compatible, e.g., not 
substantially forming complexes With the cyclodextrin in the 
odor absorbing composition. The free, uncomplexed anti 
microbial, e.g., antibacterial, active provides an optimum 
antibacterial performance. 

[0076] SanitiZation of fabrics can be achieved by the 
compositions of the present invention containing, antimi 
crobial materials, e.g., antibacterial halogenated com 
pounds, quaternary compounds, and phenolic compounds. 
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[0077] Biguamides. 
[0078] Some of the more robust cyclodextrin-compatible 
antimicrobial halogenated compounds Which can function as 
disinfectants/sanitizers as Well as ?nish product preserva 
tives (vide infra), and are useful in the compositions of the 
present invention include 1,1‘-hexamethylene bis(S-(p-chlo 
rophenyl)biguamide), commonly knoWn as chlorhexidine, 
and its salts, e.g., With hydrochloric, acetic and gluconic 
acids. The digluconate salt is highly Water-soluble, about 
70% in Water, and the diacetate salt has a solubility of about 
1.8% in Water. When chlorhexidine is used as a sanitiZer in 
the present invention it is typically present at a level of from 
about 0.001% to about 0.4%, preferably from about 0.002% 
to about 0.3%, and more preferably from about 0.05% to 
about 0.2%, by Weight of the usage composition. In some 
cases, a level of from about 1% to about 2% may be needed 
for virucidal activity. 

[0079] Other useful biguamide compounds include Cos 
moci® CQ®, Vantocil® IB, including poly (hexamethylene 
biguamide) hydrochloride. Other useful cationic antimicro 
bial agents include the bis-biguamide alkanes. Usable Water 
soluble salts of the above are chlorides, bromides, sulfates, 
alkyl sulfonates such as methyl sulfonate and ethyl sul 
fonate, phenylsulfonates such as p-methylphenyl sulfonates, 
nitrates, acetates, gluconates, and the like. 

[0080] Examples of suitable bis biguamide compounds are 
chlorhexidine; 1,6-bis-(2-ethylhexylbiguanidohexane)di 
hydrochloride; 1,6-di-(N1,N1‘-phenyldiguanido-N5,N5‘) 
hexane tetrahydrochloride; 1,6-di-(N1,N1‘-phenyl-N1,N1‘ 
methyldiguanido-N5,N5‘)-hexane dihydrochloride; 1,6 
di(N1,Nl‘-o-chlorophenyldiguanido-N5,N5‘)-hexane 
dihydrochloride; 1,6-di(N1,N1‘-2,6-dichlorophenyl 
diguanido-N5,N5‘)hexane dihydrochloride; 1,6-di[N1,N1‘ 
.beta.-(p-methoxyphenyl) diguanido-N5,N5‘]-hexane dihy 
drochloride; 1,6-di(N1,N1‘-.alpha.-methyl-.beta. 
phenyldiguanido-N5,N5‘)-hexane dihydrochloride; 1,6 
di(N1,Nl‘-p-nitrophenyldiguanido-N5,N5‘)hexane 
dihydrochloride;.omega.:.omega.‘-di-(N1,N1‘-phenyl 
diguanido-N5,N5‘)-di-n-propylether dihydrochloride;.ome 
ga:omega‘-di(N1,Nl‘-p-chlorophenyldiguanido-N5,N5‘)-di 
n-propylether tetrahydrochloride; 1,6-di(N1 ,N1‘-2,4 
dichlorophenyldiguanido-N5,N5‘)hexane 
tetrahydrochloride; 1,6-di(N1,N1‘-p-methylphenyl 
diguanido-N5,N5‘)hexane dihydrochloride; 1,6-di(N1,N1‘-2, 
4,5-trichlorophenyldiguanido-N5,N5‘)hexane tetrahydro 
chloride; 1,6-di[N1,N1‘-.alpha.-(p-chlorophenyl) 
ethyldiguanido-N5,N5‘] hexane dihydrochloride;.omega.: 
.omega.‘di(N1, N1‘-p-chlorophenyldiguanido-N5,N5‘)m-xy 
lene dihydrochloride; 1,12-di(N1,N1‘-p-chlorophenyl 
diguanido-N5,N5‘) dodecane dihydrochloride; 1,10-di(N1, 
N1‘-phenyldiguanido-N5,N5‘)-decane tetrahydrochloride; 
1,12-di(N1,Nl‘-phenyldiguanido-N5,N5‘) dodecane tetrahy 
drochloride; 1,6-di(N1,Nl‘-o-chlorophenyldiguanido-N5, 
N5‘) hexane dihydrochloride; 1,6-di(N1,N1‘-p-chlorophenyl 
diguanido-N5,N5‘)-hexane tetrahydrochloride; ethylene bis 
(1-tolyl biguamide); ethylene bis (p-tolyl biguamide); eth 
ylene bis(3,5-dimethylphenyl biguamide); ethylene bis(p 
tert-amylphenyl biguamide); ethylene bis(nonylphenyl 
biguamide); ethylene bis (phenyl biguamide); ethylene bis 
(N-butylphenyl biguamide); ethylene bis (2,5-diethoxyphe 
nyl biguamide); ethylene bis(2,4-dimethylphenyl bigu 
amide); ethylene bis(o-diphenylbiguamide); ethylene bis 
(mixed amyl naphthyl biguamide); N-butyl ethylene 
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bis(phenylbiguamide); trimethylene bis(o-tolyl biguamide); 
N-butyl trimethylene bis(phenyl biguamide); and the corre 
sponding pharmaceutically acceptable salts of all of the 
above such as the acetates; gluconates; hydrochlorides; 
hydrobromides; citrates; bisul?tes; ?uorides; polymaleates; 
N-coconutalkylsarcosinates; phosphites; hypophosphites; 
per?uorooctanoates; silicates; sorbates; salicylates; male 
ates; tartrates; fumarates; ethylenediaminetetraacetates; imi 
nodiacetates; cinnamates; thiocyanates; arginates; pyromel 
litates; tetracarboxybutyrates; benZoates; glutarates; 
mono?uorophosphates; and per?uoropropionates, and mix 
tures thereof. Preferred antimicrobials from this group are 
1,6-di-(N1,Nl‘-phenyldiguanido-N5,N5‘)-hexane tetrahydro 
chloride; 1,6-di(N1,Nl‘-o-chlorophenyldiguanido-N5,N5‘) 
hexane dihydrochloride; 1,6-di(N1,N1‘-2,6-dichlorophenyl 
diguanido-N5,N5‘)hexane dihydrochloride; 1,6-di(N1,N1‘-2, 
4-dichlorophenyldiguanido-N5,N5‘)hexane 
tetrahydrochloride; 1,6-di [N1,N1‘-.alpha.-(p-chlorophenyl) 
ethyldiguanido-N5,N5‘] hexane 
dihydrochloride;.omega.:.omega.‘di(N1, N1‘-p-chlorophe 
nyldiguanido-N5,N5‘)m-xylene dihydrochloride; 1,12-di(N1, 
N1‘-p-chlorophenyldiguanido-N5,N5‘) dodecane dihydro 
chloride; 1,6-di(1,Nl‘-o-chlorophenyldiguanido-N5,NS‘) 
hexane dihydrochloride; 1,6-di(N1,N1‘-p-chlorophenyl 
diguanido-N5,N5‘)-hexane tetrahydrochloride; and mixtures 
thereof; more preferably, 1,6-di(N1,N1‘-o-chlorophenyl 
diguanido-N5,N5‘)-hexane dihydrochloride; 1,6-di(N1,N1‘-2, 
6-dichlorophenyldiguanido-N5,N5‘)hexane dihydrochloride; 
1,6-di(N1,Nl‘-2,4-dichlorophenyldiguanido-N5,N5‘)hexane 
tetrahydrochloride; 1,6-di[N1,N1‘-.alpha.-(p-chlorophenyl) 
ethyldiguanido-N5,N5‘] hexane dihydrochloride; .omega.: 
.omega.‘di(N1, N1‘-p-chlorophenyldiguanido-N5,N5‘)m-xy 
lene dihydrochloride; 1,12-di(N1,N1‘-p-chlorophenyl 
diguanido-N5,N5‘) dodecane dihydrochloride; 1,6-di(N1, 
N1‘-o-chlorophenyldiguanido-N5,N5‘) hexane 
dihydrochloride; 1,6-di(N1,N1‘-p-chlorophenyldiguanido 
N5,N5‘)-hexane tetrahydrochloride; and mixtures thereof. As 
stated hereinbefore, the bis biguamide of choice is chlo 
rhexidine its salts, e.g., digluconate, dihydrochloride, diac 
etate, and mixtures thereof. 

[0081] Quaternary Compounds. 
[0082] AWide range of quaternary compounds can also be 
used as antimicrobial actives, in conjunction With the pre 
ferred surfactants, for compositions of the present invention 
that do not contain cyclodextrin. Non-limiting examples of 
useful quaternary compounds include: (1) benZalkonium 
chlorides and/or substituted benZalkonium chlorides such as 
commercially available Barquat® (available from LonZa), 
Maquat® (available from Mason), Variquat® (available 
from Witco/Sherex), and Hyamine®) (available from 
LonZa); (2) di(C6-C14)alkyl di short chain (CL4 alkyl and/or 
hydroxyalkyl) quaternary such as Bardac® products of 
LonZa, (3) N-(3-chloroallyl) hexaminium chlorides such as 
DoWicide® and DoWicil® available from Bow; (4) benZe 
thonium chloride such as Hyamine® 1622 from Rohm & 
Haas; (5) methylbenZethonium chloride represented by 
Hyamine® 10><supplied by Rohm & Haas, (6) cetylpyri 
dinium chloride such as Cepacol chloride available from of 
Merrell Labs. Examples of the preferred dialkyl quaternary 
compounds are di(C8-C12)dialkyl dimethyl ammonium 
chloride, such as didecyldimethylammonium chloride (Bar 
dac 22), and dioctyldimethylammonium chloride (Bardac 
2050). Typical concentrations for biocidal effectiveness of 
these quaternary compounds range from about 0.001% to 
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about 0.8%, preferably from about 0.005% to about 0.3%, 
more preferably from about 0.01% to about 0.2%, and even 
more preferably from about 0.03% to about 0.1%, by Weight 
of the usage composition. The corresponding concentrations 
for the concentrated compositions are from about 0.003% to 
about 2%, preferably from about 0.006% to about 1.2%, and 
more preferably from about 0.1% to about 0.8% by Weight 
of the concentrated compositions. 

[0083] The surfactants, When added to the antimicrobials 
tend to provide improved antimicrobial action. This is 
especially true for the siloxane surfactants, and especially 
When the siloxane surfactants are combined With the chlo 
rhexidine antimicrobial actives. 

[0084] Perfume 

[0085] The odor absorbing composition of the present 
invention can also optionally provide a “scent signal” in the 
form of a pleasant odor Which signals the removal of 
malodor from fabrics. The scent signal is designed to 
provide a ?eeting perfume scent, and is not designed to be 
overWhelming or to be used as an odor masking ingredient. 
When perfume is added as a scent signal, it is added only at 
very loW levels, e.g., from about 0% to about 0.5%, pref 
erably from about 0.003% to about 0.3%, more preferably 
from about 0.005% to about 0.2%, by Weight of the usage 
composition. 

[0086] Perfume can also be added as a more intense odor 
in product and on surfaces. When stronger levels of perfume 
are preferred, relatively higher levels of perfume can be 
added. Any type of perfume can be incorporated into the 
composition of the present invention. It is essential, hoW 
ever, that the perfume be added at a level Wherein even if all 
of the perfume in the composition Were to complex With the 
cyclodextrin molecules, there Will still be an effective level 
of uncomplexed cyclodextrin molecules present in the solu 
tion to provide adequate odor control. In order to reserve an 
effective amount of cyclodextrin molecules for odor control, 
perfume is typically present at a level Wherein less than 
about 90% of the cyclodextrin complexes With the perfume, 
preferably less than about 50% of the cyclodextrin com 
plexes With the perfume, more preferably, less than about 
30% of the cyclodextrin complexes With the perfume, and 
most preferably, less than about 10% of the cyclodextrin 
complexes With the perfume. The cyclodextrin to perfume 
Weight ratio should be greater than about 8:1, preferably 
greater than about 10:1, more preferably greater than about 
20:1, even more preferably greater than 40:1 and most 
preferably greater than about 70:1. 

[0087] Preferably the perfume is hydrophilic and is com 
posed predominantly of ingredients selected from tWo 
groups of ingredients, namely, (a) hydrophilic ingredients 
having a ClogP of less than about 3.5, more preferably less 
than about 3.0, and (b) ingredients having signi?cant loW 
detection threshold, and mixtures thereof. Typically, at least 
about 50%, preferably at least about 60%, more preferably 
at least about 70%, and most preferably at least about 80% 
by Weight of the perfume is composed of perfume ingredi 
ents of the above groups (a) and For these preferred 
perfumes, the cyclodextrin to perfume Weight ratio is typi 
cally of from about 2:1 to about 200:1; preferably from 
about 4:1 to about 100:1, more preferably from about 6:1 to 
about 50:1, and even more preferably from about 8:1 to 
about 30:1. 
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[0088] (a). Hydrophilic Perfume Ingredients 
[0089] The hydrophilic perfume ingredients are more 
soluble in Water, have less of a tendency to complex With the 
cyclodextrins, and are more available in the odor absorbing 
composition than the ingredients of conventional perfumes. 
The degree of hydrophobicity of a perfume ingredient can be 
correlated With its octanol/Water partition coefficient P. The 
octanol/Water partition coefficient of a perfume ingredient is 
the ratio betWeen its equilibrium concentration in octanol 
and in Water. A perfume ingredient With a greater partition 
coefficient P is considered to be more hydrophobic. Con 
versely, a perfume ingredient With a smaller partition coef 
?cient P is considered to be more hydrophilic. Since the 
partition coefficients of the perfume ingredients normally 
have high values, they are more conveniently given in the 
form of their logarithm to the base 10, logP. Thus the 
preferred perfume hydrophilic perfume ingredients of this 
invention have logP of about 3.5 or smaller, preferably of 
about 3.0 or smaller. 

[0090] The logP of many perfume ingredients have been 
reported; for example, the Pomona92 database, available 
from Daylight Chemical Information Systems, Inc. (Day 
light CIS), Irvine, Calif., contains many, along With citations 
to the original literature. HoWever, the logP values are most 
conveniently calculated by the “CLOGP” program, also 
available from Daylight CIS. This program also lists experi 
mental logP values When they are available in the Pomona92 
database. The “calculated logP” (ClogP) is determined by 
the fragment approach of Hansch and Leo (cf., A. Leo, in 
Comprehensive Medicinal Chemistry, Vol. 4, C. Hansch, P. 
G. Sammens, J. B. Taylor and C. A. Ramsden, Eds., p. 295, 
Pergamon Press, 1990, incorporated herein by reference). 
The fragment approach is based on the chemical structure of 
each perfume ingredient, and takes into account the numbers 
and types of atoms, the atom connectivity, and chemical 
bonding. The ClogP values, Which are the most reliable and 
Widely used estimates for this physicochemical property, are 
used instead of the experimental logP values in the selection 
of perfume ingredients Which are useful in the present 
invention. 

[0091] Non-limiting examples of the more preferred 
hydrophilic perfume ingredients are allyl amyl glycolate, 
allyl caproate, amyl acetate, amyl propionate, anisic alde 
hyde, anisyl acetate, anisole, benZaldehyde, benZyl acetate, 
benZyl acetone, benZyl alcohol, benZyl formate, benZyl iso 
valerate, benZyl propionate, beta gamma hexenol, calone, 
camphor gum, laevo-carveol, d-carvone, laevo-carvone, cin 
namic alcohol, cinnamyl acetate, cinnamic alcohol, cin 
namyl formate, cinnamyl propionate, cis-jasmone, cis-3 
hexenyl acetate, coumarin, cuminic alcohol, cuminic 
aldehyde, Cyclal C, cyclogalbanate, dihydroeuginol, dihy 
dro isoj asmonate, dimethyl benZyl carbinol, dimethyl benZyl 
carbinyl acetate, ethyl acetate, ethyl aceto acetate, ethyl 
amyl ketone, ethyl anthranilate, ethyl benZoate, ethyl 
butyrate, ethyl cinnamate, ethyl hexyl ketone, ethyl maltol, 
ethyl-2-methyl butyrate, ethyl methylphenyl glycidate, ethyl 
phenyl acetate, ethyl salicylate, ethyl vanillin, eucalyptol, 
eugenol, eugenyl acetate, eugenyl formate, eugenyl methyl 
ether, fenchyl alcohol, ?or acetate (tricyclo decenyl acetate), 
fructone, frutene (tricyclo decenyl propionate), geraniol, 
geranyl oxyacetaldehyde, heliotropin, hexenol, hexenyl 
acetate, hexyl acetate, hexyl formate, hinokitiol, hydratropic 
alcohol, hydroxycitronellal, hydroxycitronellal diethyl 
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acetal, hydroxycitronellol, indole, isoamyl alcohol, iso cyclo 
citral, isoeugenol, isoeugenyl acetate, isomenthone, isopul 
egyl acetate, isoquinoline, keone, ligustral, linalool, linalool 
oxide, linalyl formate, lyral, menthone, methyl acetophe 
none, methyl amyl ketone, methyl anthranilate, methyl 
benZoate, methyl benZyl acetate, methyl cinnamate, methyl 
dihydrojasmonate, methyl eugenol, methyl heptenone, 
methyl heptine carbonate, methyl heptyl ketone, methyl 
hexyl ketone, methyl isobutenyl tetrahydropyran, methyl 
N-methyl anthranilate, methyl beta naphthyl ketone, methyl 
phenyl carbinyl acetate, methyl salicylate, nerol, nonalac 
tone, octalactone, octyl alcohol (octanol-2), para-anisic alde 
hyde, para-cresol, para-cresyl methyl ether, para hydroxy 
phenyl butanone, para-methoxy acetophenone, para-methyl 
acetophenone, phenoxy ethanol, phenoxyethyl propionate, 
phenyl acetaldehyde, phenylacetaldehyde diethyl ether, phe 
nylethyl oxyacetaldehyde, phenyl ethyl acetate, phenyl ethyl 
alcohol, phenyl ethyl dimethyl carbinol, prenyl acetate, 
propyl butyrate, pulegone, rose oxide, safrole, terpineol, 
vanillin, viridine, and mixtures thereof. 

[0092] Nonlimiting examples of other preferred hydro 
philic perfume ingredients Which can be used in perfume 
compositions of this invention are allyl heptoate, amyl 
benZoate, anethole, benZophenone, carvacrol, citral, cit 
ronellol, citronellyl nitrile, cyclohexyl ethyl acetate, cymal, 
4-decenal, dihydro isojasmonate, dihydro myrcenol, ethyl 
methyl phenyl glycidate, fenchyl acetate, ?orhydral, 
gamma-nonalactone, geranyl formate, geranyl nitrile, hex 
enyl isobutyrate, alpha-ionone, isobomyl acetate, isobutyl 
benZoate, isononyl alcohol, isomenthol, para-isopropyl phe 
nylacetaldehyde, isopulegol, linalyl acetate, 2-methoxy 
naphthalene, menthyl acetate, methyl chavicol, musk 
ketone, beta naphthol methyl ether, neral, nonyl aldehyde, 
phenyl heptanol, phenyl hexanol, terpinyl acetate, Veratrol, 
yara-yara, and mixtures thereof. 

[0093] The preferred perfume compositions used in the 
present invention contain at least 4 different hydrophilic 
perfume ingredients, preferably at least 5 different hydro 
philic perfume ingredients, more preferably at least 6 dif 
ferent hydrophilic perfume ingredients, and even more pref 
erably at least 7 different hydrophilic perfume ingredients. 
Most common perfume ingredients Which are derived from 
natural sources are composed of a multitude of components. 
When each such material is used in the formulation of the 
preferred perfume compositions of the present invention, it 
is counted as one single ingredient, for the purpose of 
de?ning the invention. 

[0094] LoW Odor Detection Threshold Perfume Ingre 
dient 

[0095] The odor detection threshold of an odorous mate 
rial is the loWest vapor concentration of that material Which 
can be olfactorily detected. The odor detection threshold and 
some odor detection threshold values are discussed in, e.g., 
“Standardized Human Olfactory Thresholds”, M. Devos et 
al, IRL Press at Oxford University Press, 1990, and “Com 
pilation of Odor and Taste Threshold Values Data”, F. A. 
FaZZalari, editor, ASTM Data Series DS 48A, American 
Society for Testing and Materials, 1978, both of said pub 
lications being incorporated by reference. The use of small 
amounts of perfume ingredients that have loW odor detection 
threshold values can improve perfume odor character, even 
though they are not as hydrophilic as perfume ingredients of 
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group (a) Which are given hereinabove. Perfume ingredients 
that do not belong to group (a) above, but have a signi? 
cantly loW detection threshold, useful in the composition of 
the present invention, are selected from the group consisting 
of ambrox, bacdanol, benZyl salicylate, butyl anthranilate, 
cetalox, damascenone, alpha-damascone, gamma-dodeca 
lactone, ebanol, herbavert, cis-3-hexenyl salicylate, alpha 
ionone, beta-ionone, alpha-isomethylionone, lilial, methyl 
nonyl ketone, gamma-undecalactone, undecylenic aldehyde, 
and mixtures thereof. These materials are preferably present 
at loW levels in addition to the hydrophilic ingredients of 
group (a), typically less than about 20%, preferably less than 
about 15%, more preferably less than about 10%, by Weight 
of the total perfume compositions of the present invention. 
HoWever, only loW levels are required to provide an effect. 

[0096] There are also hydrophilic ingredients of group (a) 
that have a signi?cantly loW detection threshold, and are 
especially useful in the composition of the present invention. 
Examples of these ingredients are allyl amyl glycolate, 
anethole, benZyl acetone, calone, cinnamic alcohol, cou 
marin, cyclogalbanate, Cyclal C, cymal, 4-decenal, dihydro 
isojasmonate, ethyl anthranilate, ethyl-2-methyl butyrate, 
ethyl methylphenyl glycidate, ethyl vanillin, eugenol, ?or 
acetate, ?orhydral, fructone, frutene, heliotropin, keone, 
indole, iso cyclo citral, isoeugenol, lyral, methyl heptine 
carbonate, linalool, methyl anthranilate, methyl dihydroj as 
monate, methyl isobutenyl tetrahydropyran, methyl beta 
naphthyl ketone, beta naphthol methyl ether, nerol, para 
anisic aldehyde, para hydroxy phenyl butanone, phenyl 
acetaldehyde, vanillin, and mixtures thereof Use of loW odor 
detection threshold perfume ingredients minimiZes the level 
of organic material that is released into the atmosphere. 

[0097] LoW Molecular Weight Polyols 

[0098] LoW molecular Weight polyols With relatively high 
boiling points, as compared to Water, such as ethylene 
glycol, diethylene glycol, propylene glycol and/or glycerol 
are preferred optional ingredients for improving odor control 
performance of the composition of the present invention. 
Not to be bound by theory, it is believed that the incorpo 
ration of a small amount of loW molecular Weight glycols 
into the composition of the present invention enhances the 
formation of the cyclodextrin inclusion complexes as the 
fabric dries. 

[0099] It is believed that the polyols’ ability to remain on 
the fabric for a longer period of time than Water, as the fabric 
dries alloWs it to form ternary complexes With the cyclo 
dextrin and some malodorous molecules. The addition of the 
glycols is believed to ?ll up void space in the cyclodextrin 
cavity that is unable to be totally ?lled by some malodor 
molecules of relatively smaller siZes. Preferably the glycol 
used is glycerin, ethylene glycol, propylene glycol, dipro 
pylene glycol or mixtures thereof, more preferably ethylene 
glycol and propylene glycol. Cyclodextrins prepared by 
processes that result in a level of such polyols are highly 
desirable, since they can be used Without removal of the 
polyols. 

[0100] Some polyols, e.g., dipropylene glycol, are also 
useful to facilitate the solubiliZation of some perfume ingre 
dients in the composition of the present invention. 

[0101] Typically, glycol is added to the composition of the 
present invention at a level of from about 0.01% to about 
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3%, by Weight of the composition, preferably from about 
0.05% to about 1%, more preferably from about 0.1% to 
about 0.5%, by Weight of the composition. The preferred 
Weight ratio of loW molecular Weight polyol to cyclodeXtrin 
is from about 2:1,000 to about 201100, more preferably from 
about 3:1,000 to about 15:100, even more preferably from 
about 5:1,000 to about 101100, and most preferably from 
about 1:100 to about 7:100. 

[0102] Optional AminocarboXylate Chelators 
[0103] Chelators, e.g., ethylenediaminetetraacetic acid 
(EDTA), hydroXyethylene-diaminetriacetic acid, diethylen 
etriaminepentaacetic acid, and other aminocarboXylate 
chelators, and miXtures thereof, and their salts, and miXtures 
thereof, can optionally be used to increase antimicrobial and 
preservative effectiveness against Gram-negative bacteria, 
especially Pseudomonas species. Although sensitivity to 
EDTA and other aminocarboXylate chelators is mainly a 
characteristic of Pseudomonas species, other bacterial spe 
cies highly susceptible to chelators include Achromobacter, 
Alcaligenes, AZotobacter, Escherichia, Salmonella, Spiril 
lum, and Vibrio. Other groups of organisms also shoW 
increased sensitivities to these chelators, including fungi and 
yeasts. Furthermore, aminocarboXylate chelators can help, 
e.g., maintaining product clarity, protecting fragrance and 
perfume components, and preventing rancidity and off 
odors. 

[0104] Although these aminocarboXylate chelators may 
not be potent biocides in their oWn right, they function as 
potentiators for improving the performance of other antimi 
crobials/preservatives in the compositions of the present 
invention. AminocarboXylate chelators can potentiate the 
performance of many of the cationic, anionic, and nonionic 
antimicrobials/preservatives, phenolic compounds, and 
isothiaZolinones, that are used as antimicrobials/preserva 
tives in the composition of the present invention. Nonlim 
iting eXamples of cationic antimicrobials/preservatives 
potentiated by aminocarboXylate chelators in solutions are 
chlorheXidine salts (including digluconate, diacetate, and 
dihydrochloride salts), and Quatemium-15, also knoWn as 
DoWicil 200, DoWicide Q, Preventol D1, benZalkonium 
chloride, cetrimonium, myristalkonium chloride, cetylpyri 
dinium chloride, lauryl pyridinium chloride, and the like. 
Nonlimiting eXamples of useful anionic antimicrobials/pre 
servatives Which are enhanced by aminocarboXylate chela 
tors are sorbic acid and potassium sorbate. Nonlimiting 
eXamples of useful nonionic antimicrobials/preservatives 
Which are potentiated by aminocarboXylate chelators are 
DMDM hydantoin, phenethyl alcohol, monolaurin, imida 
Zolidinyl urea, and Bronopol (2-bromo-2-nitropropane-1,3 
diol). 
[0105] Examples of useful phenolic antimicrobials/preser 
vatives potentiated by these chelators are chloroXylenol, 
phenol, tert-butyl hydroXyanisole, salicylic acid, resorcinol, 
and sodium o-phenyl phenate. Nonlimiting examples of 
isothiaZolinone antimicrobials/preservatives Which are 
enhanced by aminocarboXylate chelators are Kathon, ProXel 
and PromeXal. 

[0106] The optional chelators are present in the composi 
tions of this invention at levels of, typically, from about 
0.01% to about 0.3%, more preferably from about 0.02% to 
about 0.1%, most preferably from about 0.02% to about 
0.05% by Weight of the usage compositions to provide 
antimicrobial ef?cacy in this invention. 
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[0107] Free, uncompleXed aminocarboXylate chelators are 
required to potentiate the ef?cacy of the antimicrobials. 
Thus, When eXcess alkaline earth (especially calcium and 
magnesium) and transitional metals (iron, manganese, cop 
per, and others) are present, free chelators are not available 
and antimicrobial potentiation is not observed. In the case 
Where signi?cant Water hardness or transitional metals are 
available or Where product esthetics require a speci?ed 
chelator level, higher levels may be required to alloW for the 
availability of free, uncompleXed aminocarboXylate chela 
tors to function as antimicrobial/preservative potentiators. 

[0108] Metal Salts 

[0109] Optionally, but highly preferred, the present inven 
tion can include metallic salts for added odor absorption 
and/or antimicrobial bene?t for the cyclodeXtrin solution. 
The metallic salts are selected from the group consisting of 
copper salts, Zinc salts, and miXtures thereof. 

[0110] Copper salts have some antimicrobial bene?ts. 
Speci?cally, cupric abietate acts as a fungicide, copper 
acetate acts as a mildeW inhibitor, cupric chloride acts as a 
fungicide, copper lactate acts as a fungicide, and copper 
sulfate acts as a germicide. Copper salts also possess some 
malodor control abilities. See US. Pat. No. 3,172,817, 
Leupold, et al., Which discloses deodoriZing compositions 
for treating disposable articles, comprising at least slightly 
Water-soluble salts of acylacetone, including copper salts 
and Zinc salts, all of said patents are incorporated herein by 
reference. 

[0111] The preferred Zinc salts possess malodor control 
abilities. Zinc has been used most often for its ability to 
ameliorate malodor, e.g., in mouth Wash products, as dis 
closed in US. Pat. Nos. 4,325,939, issued Apr. 20, 1982 and 
4,469,674, issued Sept. 4, 1983, to N. B. Shah, et al., all of 
Which are incorporated herein by reference. Highly-ionized 
and soluble Zinc salts such as Zinc chloride, provide the best 
source of Zinc ions. Zinc borate functions as a fungistat and 
a mildeW inhibitor, Zinc caprylate functions as a fungicide, 
Zinc chloride provides antiseptic and deodorant bene?ts, 
Zinc ricinoleate functions as a fungicide, Zinc sulfate hep 
tahydrate functions as a fungicide and Zinc undecylenate 
functions as a fungistat. 

[0112] Preferably the metallic salts are Water-soluble Zinc 
salts, copper salts or miXtures thereof, and more preferably 
Zinc salts, especially ZnCl2. These salts are preferably 
present in the present invention primarily to absorb amine 
and sulfur-containing compounds that have molecular siZes 
too small to be effectively compleXed With the cyclodeXtrin 
molecules. LoW molecular Weight sulfur-containing materi 
als, e.g., sul?de and mercaptans, are components of many 
types of malodors, e.g., food odors (garlic, onion), body/ 
perspiration odor, breath odor, etc. LoW molecular Weight 
amines are also components of many malodors, e.g., food 
odors, body odors, urine, etc. 
[0113] When metallic salts are added to the composition of 
the present invention they are typically present at a level of 
from about 0.1% to about 10%, preferably from about 0.2% 
to about 8%, more preferably from about 0.3% to about 5% 
by Weight of the usage composition. When Zinc salts are 
used as the metallic salt, and a clear solution is desired, it is 
preferable that the pH of the solution is adjusted to less than 
about 7, more preferably less than about 6, most preferably, 
less than about 5, in order to keep the solution clear. 
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[0114] Enzymes 

[0115] Enzymes can be used to control certain types of 
malodor, especially malodor from urine and other types of 
excretions, including regurgitated materials. Proteases are 
especially desirable. The activity of commercial enZymes 
depends very much on the type and purity of the enZyme 
being considered EnZymes are normally incorporated at 
levels sufficient to provide up to about 5 mg by Weight, 
preferably from about 0.001 mg to about 3 mg, more 
preferably from about 0.002 mg to about 1 mg, of active 
enZyme per gram of the aqueous compositions. Stated 
otherWise, the aqueous compositions herein can comprise 
from about 0.0001% to about 0.5%, preferably from about 
0.001% to about 0.3%, more preferably from about 0.005% 
to about 0.2% by Weight of a commercial enZyme prepara 
tion. Protease enZymes are usually present in such commer 
cial preparations at levels sufficient to provide from 0.0005 
to 0.1 Anson units (AU) of activity per gram of aqueous 
composition. 

[0116] Nonlimiting examples of suitable, commercially 
available, Water soluble proteases are pepsin, tripsin, ?cin, 
bromelin, papain, rennin, and mixtures thereof. Papain can 
be isolated, e.g., from papaya latex, and is available com 
mercially in the puri?ed form of up to, e.g., about 80% 
protein, or cruder, technical grade of much loWer activity. 
Other suitable examples of proteases are the subtilisins 
Which are obtained from particular strains of B. subtilis and 
B. licheniforms. Another suitable protease is obtained from 
a strain of Bacillus, having maximum activity throughout 
the pH range of 8-12, developed and sold by Novo Industries 
A/S under the registered trade name ESPERASE®. The 
preparation of this enZyme and analogous enZymes is 
described in British Patent Speci?cation No. 1,243,784 of 
Novo. Proteolytic enZymes suitable for removing protein 
based stains that are commercially available include those 
sold under the trade names ALCALASE® and SAVI 
NASE® by Novo Industries A/S (Denmark) and MAX 
ATASE® by International Bio-Synthetics, Inc. (The Neth 
erlands). Other proteases include Protease A (see European 
Patent Application 130,756, published Jan. 9, 1985); Pro 
tease B (see European Patent Application Serial No. 
873037618, ?led Apr. 28, 1987, and European Patent Appli 
cation 130,756, Bott et al, published Jan. 9, 1985); and 
proteases made by Genencor International, Inc., according 
to one or more of the folloWing patents: CaldWell et al, US. 
Pat. Nos. 5,185,258, 5,204,015 and 5,244,791. 

[0117] A Wide range of enZyme materials and means for 
their incorporation into liquid compositions are also dis 
closed in US. Pat. No. 3,553,139, issued Jan. 5, 1971 to 
McCarty et al. EnZymes are further disclosed in US. Pat. 
No. 4,101,457, Place et al, issued Jul. 18, 1978, and in US. 
Pat. No. 4,507,219, Hughes, issued Mar. 26, 1985. Other 
enZyme materials useful for liquid formulations, and their 
incorporation into such formulations, are disclosed in US. 
Pat. No. 4,261,868, Hora et al, issued Apr. 14, 1981. 
EnZymes can be stabiliZed by various techniques, e.g., those 
disclosed and exempli?ed in US. Pat. No. 3,600,319, issued 
Aug. 17, 1971 to Gedge, et al., European Patent Application 
Publication No. 0 199 405, Application No. 862005865, 
published Oct. 29, 1986, Venegas, and in US. Pat. No. 
3,519,570. All of the above patents and applications are 
incorporated herein, at least in pertinent part. 
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[0118] EnZyme-polyethylene glycol conjugates are also 
preferred. Such polyethylene glycol (PEG) derivatives of 
enZymes, Wherein the PEG or alkoxy-PEG moieties are 
coupled to the protein molecule through, e.g., secondary 
amine linkages. Suitable derivatiZation decreases immuno 
genicity, thus minimiZes allergic reactions, While still main 
taining some enZymatic activity. An example of protease 
PEG’s is PEG-subtilisin Carlsberg from B. lichenniformis 
coupled to methoxy-PEGs through secondary amine link 
age, and is available from Sigma-Aldrich Corp., St. Louis, 
Mo. 

[0119] Preservative 

[0120] Optionally, but preferably, solubiliZed, Water 
soluble, antimicrobial preservative can be added to the 
composition of the present invention if the antimicrobial 
material C. is not suf?cient, or is not present, because 
cyclodextrin molecules are made up of varying numbers of 
glucose units Which can make them a prime breeding ground 
for certain microorganisms, especially When in aqueous 
compositions. This draWback can lead to the problem of 
storage stability of cyclodextrin solutions for any signi?cant 
length of time. Contamination by certain microorganisms 
With subsequent microbial groWth can result in an unsightly 
and/or malodorous solution. Because microbial groWth in 
cyclodextrin solutions is highly objectionable When it 
occurs, it is highly preferable to include a solubiliZed, 
Water-soluble, antimicrobial preservative, Which is effective 
for inhibiting and/or regulating microbial groWth in order to 
increase storage stability of the preferably clear, aqueous 
odor-absorbing solution containing Water-soluble cyclodex 
trin. 

[0121] Typical microorganisms that can be found in cyclo 
dextrin supplies and Whose groWth can be found in the 
presence of cyclodextrin in aqueous cyclodextrin solutions 
include bacteria, e.g., Bacillus thuringiensis (cereus group) 
and Bacillus sphaericus; and fungi, e.g., Aspergillus ustus. 
Bacillus sphaericus is one of the most numerous members of 
Bacillus species in soils. Aspergillus ustus is common in 
grains and ?ours Which are raW materials to produce cyclo 
dextrins. Microorganisms such as Escherichia coli and 
Pseudomonas aeruginosa are found in some Water sources, 
and can be introduced during the preparation of cyclodextrin 
solutions. Other Pseudomonas species, such as R cepacia, 
are typical microbial contaminants in surfactant manufac 
turing facilities and may readily contaminate packed ?n 
ished products. Typical other bacterial contaminants may 
include Burkholderia, Enterobacter and Gluconobacter spe 
cies. Representative fungal species Which may be associated 
With agricultural soils, crops and in the case of this inven 
tion, corn products such as cyclodextrins include Aspergillus 
Absidia, Penicillium Paecilomyces, and other species. 

[0122] It is preferable to use a broad spectrum preserva 
tive, e.g., one that is effective on both bacteria (both gram 
positive and gram negative) and fungi. A limited spectrum 
preservative, e.g., one that is only effective on a single group 
of microorganisms, e.g., fungi, can be used in combination 
With a broad spectrum preservative or other limited spec 
trum preservatives With complimentary and/or supplemen 
tary activity. A mixture of broad spectrum preservatives can 
also be used. In some cases Where a speci?c group of 
microbial contaminants is problematic (such as Gram nega 
tives), aminocarboxylate chelators, such as those described 
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hereinbefore, can be used alone or as potentiators in con 
junction With other preservatives. These chelators Which 
include, e.g., ethylenediaminetetraacetic acid (EDTA), 
hydroxyethylenediaminetriacetic acid, diethylenetriamine 
pentaacetic acid, and other aminocarboxylate chelators, and 
mixtures thereof, and their salts, and mixtures thereof, can 
increase preservative effectiveness against Gram-negative 
bacteria, especially Pseudomonas species. 

[0123] Antimicrobial preservatives useful in the present 
invention include biocidal compounds, i.e., substances that 
kill microorganisms, or biostatic compounds, i.e., sub 
stances that inhibit and/or regulate the groWth of microor 
ganisms. Preferred antimicrobial preservatives are those that 
are Water-soluble and are effective at loW levels because the 
organic preservatives can form inclusion complexes With the 
cyclodextrin molecules and compete With the malodorous 
molecules for the cyclodextrin cavities, thus rendering the 
cyclodextrins ineffective as odor controlling actives. Water 
soluble preservatives useful in the present invention are 
those that have a solubility in Water of at least about 0.3 g 
per 100 ml of Water, i.e., greater than about 0.3% at room 
temperature, preferably greater than about 0.5% at room 
temperature. These types of preservatives have a loWer 
af?nity to the cyclodextrin cavity, at least in the aqueous 
phase, and are therefore more available to provide antimi 
crobial activity. Preservatives With a Water-solubility of less 
than about 0.3% and a molecular structure that readily ?ts 
into the cyclodextrin cavity, have a greater tendency to form 
inclusion complexes With the cyclodextrin molecules, thus 
rendering the preservative less effective to control microbes 
in the cyclodextrin solution. Therefore, many Well knoWn 
preservatives such as short chain alkyl esters of p-hydroxy 
benZoic acid, commonly knoWn as parabens; N-(4-chlo 
rophenyl)-N‘-(3,4-dichlorophenyl) urea, also knoWn as 3,4, 
4‘-trichlorocarbanilide or triclocarban; 2,4,4‘-trichloro-2‘ 
hydroxy diphenyl ether, commonly knoWn as triclosan are 
not preferred in the present invention since they are rela 
tively ineffective When used in conjunction With cyclodex 
trin. 

[0124] The Water-soluble antimicrobial preservative in the 
present invention is included at an effective amount. The 
term “effective amount” as herein de?ned means a level 
sufficient to prevent spoilage, or prevent groWth of inad 
vertently added microorganisms, for a speci?c period of 
time. In other Words, the preservative is not being used to 
kill microorganisms on the surface onto Which the compo 
sition is deposited in order to eliminate odors produced by 
microorganisms. 

[0125] Instead, it is preferably being used to prevent 
spoilage of the cyclodextrin solution in order to increase the 
shelf-life of the composition. Preferred levels of preserva 
tive are from about 0.0001% to about 0.5%, more preferably 
from about 0.0002% to about 0.2%, most preferably from 
about 0.0003% to about 0.1%, by Weight of the usage 
composition. 

[0126] In order to reserve most of the cyclodextrins for 
odor control, the cyclodextrin to preservative molar ratio 
should be greater than about 5:1, preferably greater than 
about 10:1, more preferably greater than about 50:1, even 
more preferably greater than about 100:1. 

[0127] The preservative can be any organic preservative 
material Which Will not cause damage to fabric appearance, 
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e.g., discoloration, coloration, bleaching. Preferred Water 
soluble preservatives include organic sulfur compounds, 
halogenated compounds, cyclic organic nitrogen com 
pounds, loW molecular Weight aldehydes, quaternary ammo 
nium compounds, dehydroacetic acid, phenyl and phenolic 
compounds, and mixtures thereof. 

[0128] The folloWing are non-limiting examples of pre 
ferred Water-soluble preservatives for use in the present 
invention. A more complete list is found in Us. Pat. No. 
5,714,137, incorporated hereinbefore by reference. 

[0129] 1). Organic Sulfur Compounds 

[0130] Preferred Water-soluble preservatives for use in the 
present invention are organic sulfur compounds. Some non 
limiting examples of organic sulfur compounds suitable for 
use in the present invention are: 

[0131] (a) 3-IsothiaZolone Compounds 

[0132] A preferred preservative is an antimicrobial, 
organic preservative containing 3-isothiaZolone groups. 

[0133] This class of compounds is disclosed in US. Pat. 
No. 4,265,899, Lewis et al., issued May 5, 1981, and 
incorporated herein by reference. Apreferred preservative is 
a Water-soluble mixture of 5-chloro-2-methyl-4-isothiaZo 
lin-3-one and 2-methyl-4-isothiaZolin-3-one, more prefer 
ably a mixture of about 77% 5-chloro-2-methyl-4-isothia 
Zolin-3-one and about 23% 2-methyl-4-isothiaZolin-3-one, a 
broad spectrum preservative available as a 1.5% aqueous 
solution under the trade name Kathon® CG by Rohm and 
Haas Company. 

[0134] When Kathon® is used as the preservative in the 
present invention it is present at a level of from about 
0.0001% to about 0.01%, preferably from about 0.0002% to 
about 0.005%, more preferably from about 0.0003% to 
about 0.003%, most preferably from about 0.0004% to about 
0.002%, by Weight of the composition. 

[0135] Other isothiaZolins include 1,2-benZisothiaZolin-3 
one, available under the trade name Proxel® products; and 
2-methyl-4,5-trimethylene-4-isothiaZolin-3-one, available 
under the trade name Promexal®. Both Proxel and Promexal 
are available from Zeneca. They have stability over a Wide 
pH range (i.e., 4-12). Neither contain active halogen and are 
not formaldehyde releasing preservatives. Both Proxel and 
Promexal are effective against typical Gram negative and 
positive bacteria, fungi and yeasts When used at a level from 
about 0.001% to about 0.5%, preferably from about 0.005% 
to about 0.05%, and most preferably from about 0.01% to 
about 0.02% by Weight of the usage composition. 

[0136] (b) Sodium Pyrithione 

[0137] Another preferred organic sulfur preservative is 
sodium pyrithione, With Water solubility of about 50%. 
When sodium pyrithione is used as the preservative in the 
present invention it is typically present at a level of from 
about 0.0001% to about 0.01%, preferably from about 
0.0002% to about 0.005%, more preferably from about 
0.0003% to about 0.003%, by Weight of the usage compo 
sition. 

[0138] Mixtures of the preferred organic sulfur com 
pounds can also be used as the preservative in the present 
invention. 
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[0139] 2). Halogenated Compounds 
[0140] Preferred preservatives for use in the present inven 
tion are halogenated compounds. Some non-limiting 
examples of halogenated compounds suitable for use in the 
present invention are: 

[0141] 5-bromo-5-nitro-1,3-dioxane, available under 
the trade name Bronidox L® from Henkel. Bronidox 
L® has a solubility of about 0.46% in Water. When 
Bronidox is used as the preservative in the present 
invention it is typically present at a level of from 
about 0.0005% to about 0.02%, preferably from 
about 0.001% to about 0.01%, by Weight of the usage 
composition; 

[0142] 2-bromo-2-nitropropane-1,3-diol, available 
under the trade name Bronopol® from Inolex can be 
used as the preservative in the present invention. 
Bronopol has a solubility of about 25% in Water. 
When Bronopol is used as the preservative in the 
present invention it is typically present at a level of 
from about 0.002% to about 0.1%, preferably from 
about 0.005% to about 0.05%, by Weight of the usage 
composition; 

[0143] 1,1‘-hexamethylene bis(5-(p-chlorophenyl 
)biguamide), commonly knoWn as chlorhexidine, 
and its salts, e.g., With acetic and gluconic acids can 
be used as a preservative in the present invention. 
The digluconate salt is highly Water-soluble, about 
70% in Water, and the diacetate salt has a solubility 
of about 1.8% in Water. When chlorhexidine is used 
as the preservative in the present invention it is 
typically present at a level of from about 0.0001% to 
about 0.04%, preferably from about 0.0005% to 
about 0.01%, by Weight of the usage composition. 

[0144] 1,1,1-Trichloro-2-methylpropan-2-ol, commonly 
knoWn as chlorobutanol, With Water solubility of about 
0.8%; a typical effective level of chlorobutanol is from about 
0.1% to about 0.5%, by Weight of the usage composition. 
4,4‘-(Trimethylenedioxy)bis-(3-bromobenZamidine) 
diisethionate, or dibromopropamidine, With Water solubility 
of about 50%; When dibromopropamidine is used as the 
preservative in the present invention it is typically present at 
a level of from about 0.0001% to about 0.05%, preferably 
from about 0.0005% to about 0.01% by Weight of the usage 
composition. 
[0145] Mixtures of the preferred halogenated compounds 
can also be used as the preservative in the present invention. 

[0146] 3). Cyclic Organic Nitrogen Compounds 
[0147] Preferred Water-soluble preservatives for use in the 
present invention are cyclic organic nitrogen compounds. 
Some non-limiting examples of cyclic organic nitrogen 
compounds suitable for use in the present invention are: 

[0148] (a) ImidaZolidinedione Compounds 
[0149] Preferred preservatives for use in the present inven 
tion are imidaZolidione compounds. Some non-limiting 
examples of imidaZolidinedione compounds suitable for use 
in the present invention are: 

[0150] 1,3-bis(hydroxymethyl)-5,5-dimethyl-2,4 
imidaZolidinedione, commonly knoWn as dimethy 
loldimethylhydantoin, or DMDM hydantoin, avail 
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able as, e.g., Glydan® from LonZa. DMDM 
hydantoin has a Water solubility of more than 50% in 
Water, and is mainly effective on bacteria. When 
DMDM hydantoin is used, it is preferable that it be 
used in combination With a broad spectrum preser 
vative such as Kathon CG®, or formaldehyde. A 
preferred mixture is about a 95:5 DMDM hydantoin 
to 3-butyl-2-iodopropynylcarbamate mixture, avail 
able under the trade name Glydant Plus® from 
LonZa. When Glydant Plus® is used as the preser 
vative in the present invention, it is typically present 
at a level of from about 0.005% to about 0.2% by 
Weight of the usage composition; 

[0151] N-[1,3-bis(hydroxymethyl)2,5-dioxo-4-imi 
daZolidinyl]-N,N‘-bis(hydroxymethyl) urea, com 
monly knoWn as diaZolidinyl urea, available under 
the trade name Germall II® from Sutton Laborato 
ries, Inc. (Sutton) can be used as the preservative in 
the present invention. When Germall II is used as the 
preservative in the present invention, it is typically 
present at a level of from about 0.01% to about 0.1% 
by Weight of the usage composition; 

[0152] N,N“-methylenebis{N‘-[1-(hydroxymethyl) 
2,5-dioxo-4-imidaZolidinyl]urea}, commonly 
knoWn as imidaZolidinyl urea, available, e.g., under 
the trade name Abiol® from 3V-Sigma, Unicide 
U-13® from Induchem, Germall 115® from (Sutton) 
can be used as the preservative in the present inven 
tion. When imidaZolidinyl urea is used as the pre 
servative, it is typically present at a level of from 
about 0.05% to about 0.2%, by Weight of the usage 
composition. 

[0153] Mixtures of the preferred imidaZolidinedione com 
pounds can also be used as the preservative in the present 
invention. 

[0154] (b) Polymethoxy Bicyclic OxaZolidine 
[0155] Another preferred Water-soluble cyclic organic 
nitrogen preservative is polymethoxy bicyclic oxaZolidine, 
available under the trade name Nuosept® C from Huls 
America. When Nuosept® C is used as the preservative, it 
is typically present at a level of from about 0.005% to about 
0.1%, by Weight of the usage composition. 

[0156] Mixtures of the preferred cyclic organic nitrogen 
compounds can also be used as the preservative in the 
present invention. 

[0157] 4). LoW Molecular Weight Aldehydes 

[0158] (a). Formaldehyde 
[0159] A preferred preservative for use in the present 
invention is formaldehyde. Formaldehyde is a broad spec 
trum preservative Which is normally available as formalin 
Which is a 37% aqueous solution of formaldehyde. When 
formaldehyde is used as the preservative in the present 
invention, typical levels are from about 0.003% to about 
0.2%, preferably from about 0.008% to about 0.1%. more 
preferably from about 0.01% to about 0.05%, by Weight of 
the usage composition. 

[0160] (b) Glutaraldehyde 
[0161] A preferred preservative for use in the present 
invention is glutaraldehyde. Glutaraldehyde is a Water 
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soluble, broad spectrum preservative commonly available as 
a 25% or a 50% solution in Water. When glutaraldehyde is 
used as the preservative in the present invention it is 
typically present at a level of from about 0.005% to about 
0.1%, preferably from about 0.01% to about 0.05%, by 
Weight of the usage composition. 

[0162] 5). Quaternary Compounds 
[0163] Preferred preservatives for use in the present inven 
tion are cationic and/or quaternary compounds. Such com 
pounds include polyaminopropyl biguamide, also knoWn as 
polyhexamethylene biguamide having the general formula: 

HCl.NH2—(CH2)3—[—(CH2)3—NH—C(:NH)— 
NH—C(:NH.HCl)—NH—(CH2)3—]X—(CH2)3— 
NH—C(:NH—NH.CN 

[0164] Polyaminopropyl biguamide is a Water-soluble, 
broad spectrum preservative Which is available as a 20% 
aqueous solution available under the trade name Cosmocil 
CQ® from ICI Americas, Inc., or under the trade name 
Mikrokill® from Brooks, Inc. 

[0165] 1-(3-Chlorallyl) -3,5,7-triaZa-1-aZoniaadamantane 
chloride, available, e.g., under the trade name DoWicil 200 
from DoW Chemical, is an effective quaternary ammonium 
preservative; it is freely soluble in Water; hoWever, it has the 
tendency to discolor (yelloW), therefore it is not highly 
preferred. 
[0166] Mixtures of the preferred quaternary ammonium 
compounds can also be used as the preservative in the 
present invention. 

[0167] When quaternary ammonium compounds are used 
as the preservative in the present invention, they are typi 
cally present at a level of from about 0.005% to about 0.2%, 
preferably from about 0.01% to about 0.1%, by Weight of the 
usage composition. 

[0168] 6). Dehydroacetic Acid 

[0169] A preferred preservative for use in the present 
invention is dehydroacetic acid. Dehydroacetic acid is a 
broad spectrum preservative preferably in the form of a 
sodium or a potassium salt so that it is Water-soluble. This 
preservative acts more as a biostatic preservative than a 
biocidal preservative. When dehydroacetic acid is used as 
the preservative it is typically used at a level of from about 
0.005% to about 0.2%, preferably from about 0.008% to 
about 0.1%, more preferably from about 0.01% to about 
0.05%, by Weight of the usage composition. 

[0170] 7). Phenyl and Phenolic Compounds 

[0171] Some non-limiting examples of phenyl and phe 
nolic compounds suitable for use in the present invention 
are: 

[0172] 4,4‘-diamidino-ot,u)-diphenoxypropane 
diisethionate, commonly knoWn as propamidine 
isethionate, With Water solubility of about 16%; and 
4,4‘-diamidino-ot,u)-diphenoxyhexane diisethionate, 
commonly knoWn as hexamidine isethionate. Typi 
cal effective level of these salts is about 0.0002% to 
about 0.05% by Weight of the usage composition. 

[0173] Other examples are benZyl alcohol, With a Water 
solubility of about 4%; 2-phenylethanol, With a Water solu 
bility of about 2%; and 2-phenoxyethanol, With a Water 
solubility of about 2.67%; typical effective level of these 
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phenyl and phenoxy alcohol is from about 0.1% to about 
0.5%, by Weight of the usage composition. 

[0174] 8). Mixtures Thereof 

[0175] The preservatives of the present invention can be 
used in mixtures in order to control a broad range of 
microorganisms. 
[0176] Bacteriostatic effects can sometimes be obtained 
for aqueous compositions by adjusting the composition pH 
to an acid pH, e.g., less than about pH 4, preferably less than 
about pH 3, or a basic pH, e.g., greater than about 10, 
preferably greater than about 11. LoW pH for microbial 
control is not a preferred approach in the present invention 
because the loW pH can cause chemical degradation of the 
cyclodextrins. High pH for microbial control is also not 
preferred because at high pH’s, e.g., greater than about 10, 
preferably greater than about 11, the cyclodextrins can be 
ioniZed and their ability to complex With organic materials 
is reduced. Therefore, aqueous compositions of the present 
invention should have a pH of from about 3 to about 10, 
preferably from about 4 to about 8, more preferably from 
about 4.5 to about 6. The pH is typically adjusted With 
inorganic molecules to minimiZe complexation With cyclo 
dextrin. 

[0177] Cyclodextrin Compatible Wrinkle Control 
Agent 

[0178] The composition can also optionally contain an 
effective amount of a cyclodextrin-compatible fabric 
Wrinkle control agent, preferably selected from the group 
consisting of: ?ber lubricant, shape retention polymer, 
hydrophilic plasticiZer, lithium salt, and mixtures thereof. 

[0179] 1) Cyclodextrin Compatible Fiber Lubricants 

[0180] The present invention can use a cyclodextrin com 
patible ?ber lubricant 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, the cyclodextrin compatible 
fabric lubricant facilitates the ?bers to glide on one another 
to further release the ?bers from the Wrinkle condition in Wet 
or damp fabric. After the fabric is dried, the residual silicone 
can provide lubricity to reduce the tendency of fabric 
reWrinkling. 

[0181] 
[0182] The present invention can use silicone to impart a 
lubricating property or increased gliding ability to ?bers in 
fabric, particularly clothing. The silicone useful in providing 
?ber lubricity in the composition of the present invention 
should be cyclodextrin-compatible, that is it should not 
substantially form complex With cyclodextrin so as to dimin 
ish performance of the cyclodextrin and/or the silicone. 
Complex formation diminishes both the ability of the cyclo 
dextrin to absorb odors and the ability of the silicone to 
provide ?ber lubricity. The preferred cyclodextrin compat 
ible silicones have pendant alkyl groups having less than 
about 8, preferably less than about 6, carbon atoms, and do 
not have pendant aryl groups. Nonlimiting examples of 
useful silicones include noncurable silicones such as poly 
dimethylsilicone and volatile silicones, and curable silicones 
such as aminosilicones and hydroxysilicones. When the 
composition of this invention is to be dispensed from a spray 

a) Cyclodextrin Compatible Silicone 
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dispenser in a consumer household setting, the noncurable 
silicones such as polydimethylsilicone, especially the vola 
tile silicones, are preferred. Curable and/or reactive silicones 
such as amino-functional silicones silicones and silicones 
With reactive groups such as Si—OH, Si—H, silanes, and 
the like, are not preferred in this situation, because the 
portion of the composition that is sprayed but misses the 
garment, and falls instead on ?ooring surfaces, such as rugs, 
carpets, concrete ?oors, tiled ?oors, linoleum ?oors, bathtub 
?oors, can leave a silicone layer that is accumulated and/or 
cured and/or bonded to the ?ooring surfaces. Such silicones 
that are accumulated on such surfaces, and especially those 
that are bonded to such surfaces are dif?cult to remove. 

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 
designed for use in enclosed areas such as in a deWrinkling 
cabinet. Many types of aminofunctional silicones also cause 
fabric yelloWing. Thus, the silicones that cause fabric dis 
coloration are also not preferred. 

[0183] The Word “silicone” as used herein preferably 
refers to emulsi?ed and/or microemulsi?ed silicones, 
including those that are commercially available and those 
that are emulsi?ed and/or microemulsi?ed in the composi 
tion, unless otherWise described. Some non-limiting 
eXamples of silicones Which are useful in the present inven 
tion are: non-volatile silicone ?uids such as polydimethyl 
siloXane gums and ?uids; volatile silicone ?uid Which can be 
a 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 the formula (CH3)3SiO 
[(CH3)2SiO]mSi(CH3)3 Where m can be 0 or greater and has 
an average value such that the viscosity at 25° C. of the 
silicone ?uid is preferably about 5 centistokes or less. 

[0184] Thus one type of silicone that is useful in the 
composition of the present invention is polyalkyl silicone 
With the folloWing structure: 

[0185] The alkyl groups substituted on the siloXane chain 
(R) or at the ends of the siloXane chains (A) can have any 
structure as long as the resulting silicones remain ?uid at 
room temperature and do not substantially form a compleX 
With cyclodeXtrin. 

[0186] Each R group preferably is alkyl, hydroXy, or 
hydroXyalkyl group, and miXtures thereof, having less than 
about 8, preferably less than about 6 carbon atoms, more 
preferably, each R group is methyl, ethyl, propyl, hydroXy 
group, and miXtures thereof, most preferably each R group 
is methyl. Aryl, alkylaryl and/or arylalkyl groups are not 
preferred. Each A group Which blocks the ends of the 
silicone chain is hydrogen, methyl, methoXy, ethoXy, 
hydroXy, propoXy, and miXtures thereof, preferably methyl. 
q is preferably an integer from about 7 to about 8,000. The 
preferred silicones are polydimethyl siloXanes; more pre 
ferred silicones are polydimethyl siloXanes having a viscos 
ity of from about 10 to about 1000,000 centistokes at 25° C. 
Mixtures of volatile silicones and non-volatile polydimethyl 
siloXanes are also preferred. Suitable examples include 
silicones offered by DoW Corning Corporation and General 
Electric Company. Preferably, the silicones are hydropho 
bic; are neither irritating, toXic, nor otherWise harmful When 
applied to fabric or When they come in contact With human 
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skin; are compatible With other components of the compo 
sition beside cyclodeXtrin; are chemically stable under nor 
mal use and storage conditions; and are capable of being 
deposited on fabric. 

[0187] Suitable methods for preparing these silicone mate 
rials are disclosed in US. Pat. Nos. 2,826,551 and 3,964, 
500, incorporated herein by reference. Silicones useful in the 
present invention are also commercially available. Suitable 
eXamples include silicones offered by DoW Corning Corpo 
ration and General Electric Company. 

[0188] Other useful silicone materials, but less preferred 
than polydimethyl polysiloXane, include materials of the 
formula: 

(CH2)2—NH2]O}y—H 
[0189] Wherein X and y are integers Which depend on the 
molecular Weight of the silicone, preferably having a vis 
cosity of from about 10,000 cst to about 500,000 cst at 25° 
C. This material is also knoWn as “amodimethicone”. 
Although silicones With a high number, e.g., greater than 
about 0.5 millimolar equivalent of amine groups can be 
used, they are not preferred because they can cause fabric 
yelloWing. 
[0190] Similarly, silicone materials Which can be used 
correspond to the formulas: 

(R0369 —5i—(—O5iG2)n—(O5iGb(R1)2.b)m—O— 56310593 
[0191] Wherein G is selected from the group consisting of 
hydrogen, OH, and/or Cl-C5 alkyl; a denotes 0 or an 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 4 and L is selected 
from the group consisting of: 

[0196] Wherein each R2 is chosen from the group consist 
ing of hydrogen, a Cl-C5 saturated hydrocarbon radical, and 
each A“ denotes compatible anion, e.g., a halide ion; and 

Wherein 

[0199] R3 denotes a long chain alkyl group; and 

[0200] f denotes an integer of at least about 2. 

[0201] In the formulas herein, each de?nition is applied 
individually and averages are included. 

[0202] Another silicone material Which can be used, but is 

[0203] Wherein n and m are the same as before. The 
preferred silicones of this type are those Which do not cause 
fabric discoloration. 
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[0204] Alternatively, the silicone material can be provided 
as a moiety or a part of a non-silicone molecule. Examples 
of such materials are copolymers containing silicone moi 
eties, typically present as block and/or graft copolymers. 

[0205] When silicone is present, it is present at least an 
effective amount to provide lubrication of the ?bers, typi 
cally from about 0.1% to about 5%, preferably from about 
0.2% to about 3%, more preferably from about 0.3% to 
about 2%, by Weight of the usage composition. 

[0206] b) Synthetic Solid Particles 

[0207] Solid polymeric particles of average particle siZe 
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 
from Clariant, can be used as a lubricant, 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 preferably from about 0.1% to about 0.5%, by 
Weight of the usage composition. 

[0208] 2) Cyclodextrin Compatible Shape Retention Poly 
mer 

[0209] 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. 

[0210] The polymer useful in providing shape retention in 
the composition of the present invention should be cyclo 
dextrin-compatible, that is it should not substantially form 
complex With cyclodextrin so as to diminish performance of 
the cyclodextrin and/or the polmer. Complex formation 
affects both the ability of the cyclodextrin to absorb odors 
and the ability of the polymer to impart shape retention to 
fabric. 

[0211] Nonlimiting examples for natural polymers are 
starches and their derivatives, and chitins and their deriva 
tives. 

[0212] The synthetic polymers useful in the present inven 
tion are comprised of monomers. Some nonlimiting 
examples of monomers Which can be used to form the 
synthetic polymers of the present invention include: loW 
molecular Weight Cl-C6 unsaturated organic mono- and 
polycarboxylic acids, such as acrylic acid, methacrylic acid, 
crotonic acid, maleic acid and its half esters, itaconic acid, 
and mixtures thereof; esters of said acids With Cl-C6 alco 
hols, such as methanol, ethanol, 

[0213] 1-propanol, 2-propanol, 1-butanol, 2-methyl-1 
propanol, 1-pentanol, 2-pentanol, 3-pentanol, 2-me 
thyl-1-butanol, 1-methyl-1-butanol, 3-methyl-1-bu 
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tanol, 1-methyl-1-pentanol, 2-methyl-1-pentanol, 
3-methyl-1-pentanol, t-butanol, cyclohexanol, 2-ethyl 
1-butanol, and the like, and mixtures thereof. Nonlim 
iting examples of said esters are methyl acrylate, ethyl 
acrylate, t-butyl acrylate, methyl methacrylate, 
hydroxyethyl methacrylate, methoxy ethyl methacry 
late, and mixtures thereof; amides and imides of said 
acids, such as N,N-dimethylacrylamide, N-t-butyl 
acrylamide, maleimides; loW molecular Weight unsat 
urated 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; polar vinyl heterocyclics, such as vinyl pyrroli 
done, vinyl caprolactam, vinyl pyridine, vinylimida 
Zole, and mixtures thereof; other unsaturated amines 
and amides, such as vinyl amine, diethylene triamine, 
dimethylaminoethyl methacrylate, ethenyl formamide; 
vinyl sulfonate; salts of acids and amines listed above; 
loW molecular Weight unsaturated hydrocarbons and 
derivatives such as ethylene, propylene, butadiene, 
cyclohexadiene, vinyl chloride; vinylidene chloride; 
and mixtures thereof and alkyl quatemiZed derivatives 
thereof, and mixtures thereof. Preferably, said mono 
mers 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 meth 
acrylate; dimethylaminoethyl methacrylate; N,N-dim 
ethyl acrylamide; N,N-dimethyl methacrylamide; N-t 
butyl acrylamide; vinylpyrrolidone; vinyl pyridine; 
adipic acid; diethylenetriamine; salts thereof and alkyl 
quatemiZed derivatives thereof, and mixtures thereof. 
Monomers Which provide pendant groups that can 
complex With cyclodextrin are not preferred because 
they can form complex With cyclodextrin. Examples of 
such monomers are acrylic or methacrylic acid esters of 
C7-C18 alcohols, such as neodecanol, 3-heptanol, ben 
Zyl 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; styrene; t-butylstyrene; vinyl 
toluene; and the like. 

[0214] 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 —10C 
to about 150° C., more preferably from about 00 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. 

[0215] Some non-limiting examples of homopolymers and 
copolymers Which can be used as ?lm-forming and/or 
adhesive polymers of the present invention are: adipic 
acid/dimethylaminohydroxypropyl diethylenetriamine 
copolymer; adipic acid/epoxypropyl diethylenetriamine 
copolymer; poly(vinylpyrrolidone/dimethylaminoethyl 
methacrylate); polyvinyl alcohol; polyvinylpyridine n-ox 
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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). Preferably, said 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). 
[0216] Nonlimiting examples of the preferred polymer 
that are commercially available are: polyvinylpyrrolidone/ 
dimethylaminoethyl methacrylate copolymer, such as 
Copolymer 958®, molecular Weight of about 100,000 and 
Copolymer 937, molecular Weight of about 1,000,000, avail 
able from GAF Chemicals Corporation; adipic acid/dim 
ethylaminohydroxypropyl diethylenetriamine copolymer, 
such as Cartaretin F-4® and F-23, available from SandoZ 
Chemicals Corporation; methacryloyl ethyl betaine/meth 
acrylates copolymer, such as Diaformer Z-SM®, available 
from Mitsubishi Chemicals Corporation; polyvinyl alcohol 
copolymer resin, such as Vinex 2019®, available from Air 
Products and Chemicals or MoWeol®, available from Clari 
ant; adipic acid/epoxypropyl diethylenetriamine copolymer, 
such as Delsette 101®, available from Hercules Incorpo 
rated; polyamine resins, such as Cypro 515®, available from 
Cytec Industries; polyquaternary amine resins, such as 
Kymene 557H®, available from Hercules Incorporated; and 
polyvinylpyrrolidone/acrylic acid, such as Sokalan EG 
310®, available from BASF. 

[0217] Preferred polymers useful in the present invention 
are selected from the group consisting of copolymers of 
hydrophilic monomers and hydrophobic monomers. The 
polymer can be linear random or block copolymers, 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 
philic” means substantially Water soluble. In this regard, 
“substantially Water insoluble” shall refer to a material that 
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 
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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. 

[0218] Nonlimiting examples of useful hydrophobic 
monomers are acrylic acid Cl-C6 alkyl esters, such as methyl 
acrylate, ethyl acrylate, t-butyl acrylate; methacrylic Cl-C6 
alkyl esters, such as methyl methacrylate, methoxy ethyl 
methacrylate; vinyl alcohol esters of carboxylic acids, such 
as, vinyl acetate, vinyl propionate, 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. 

[0219] Nonlimiting examples of useful hydrophilic mono 
mers are unsaturated organic mono- and polycarboxylic 
acids, such as acrylic acid, methacrylic acid, crotonic acid, 
maleic acid and its half esters, itaconic acid; unsaturated 
alcohols, such as vinyl alcohol, allyl alcohol; polar vinyl 
heterocyclics, such as vinyl pyrrolidone, vinyl caprolactam, 
vinyl pyridine, vinylimidaZole; vinyl amine; vinyl sulfonate; 
unsaturated amides, such as acrylamides, e.g., N,N-dimethy 
lacrylamide, N-t-butyl acrylamide; hydroxyethyl methacry 
late; dimethylaminoethyl methacrylate; salts of acids and 
amines listed above; and the like; and mixtures thereof. 
Some preferred hydrophilic monomers are acrylic acid, 
methacrylic acid, N,N-dimethyl acrylamide, N,N-dimethyl 
methacrylamide, N-t-butyl acrylamide, dimethylamino ethyl 
methacrylate, vinyl pyrrolidone, salts thereof and alkyl 
quatemiZed derivatives thereof, and mixtures thereof. 

[0220] 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); vinyl pyrrolidone/vinyl 
acetate/butyl acrylate copolymer (10/78/12 and 10/70/20); 
vinyl pyrrolidone/vinyl propionate copolymer (5/95); vinyl 
caprolactam/vinyl acetate copolymer (5/95); and resins sold 
under the trade names Ultrahold CA 8® by Ciba Geigy 
(ethyl acrylate/acrylic acid/N-t-butyl acrylamide copoly 
mer); Resyn 28-1310® by National Starch and Luviset CA 
66® by BASF (vinyl acetate/crotonic acid copolymer 
90/10); Luviset CAP® by BASF (vinyl acetate/vinyl propi 
onate/crotonic acid 50/40/10); Amerhold DR-25® by Union 
Carbide (ethyl acrylate/methacrylic acid/methyl methacry 
late/acrylic acid copolymer), and Poligen A® by BASF 
(polyacrylate dispersion). One highly preferred polymer is 
composed of acrylic acid and t-butyl acrylate monomeric 
units, preferably With acrylic acid/t-butyl acrylate ratio of 
from about 90:10 to about 10:90, preferably from about 
70:30 to about 15:85, more preferably from about 50:50 to 
about 20:80, by Weight of the polymer. Nonlimiting 
examples of acrylic acid/tert-butyl acrylate copolymers use 
ful in the present invention are those With an approximate 
acrylic acid/tert-butyl acrylate Weight ratio of about 25:75 
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and an average molecular Weight of from about 70,000 to 
about 100,000, and those With an approximate acrylic acid/ 
tert-butyl acrylate Weight ratio of about 35:65 and an aver 
age molecular Weight of from about 60,000 to about 90,000. 

[0221] 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 
5%, preferably from about 0.1% to about 3%, more prefer 
ably from about 0.2% to about 2%, even more preferably 
from about 0.3% to about 1%, by Weight of the usage 
composition. 
[0222] The adhesive polymer is present in the composition 
in a sufficient amount to result in an amount of from about 
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 
Weight of polymer per Weight of dry fabrics. 

[0223] 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. 

[0224] Concentrated compositions can also be used in 
order to provide a less expensive product. When a concen 
trated product is used, i.e., When the Wrinkle reducing active 
is from about 5% to about 50%, by Weight of the concen 
trated composition, it is preferable to dilute the composition 
before treating fabric. Preferably, the Wrinkle reducing 
active is diluted With about 50% to about 10,000%, more 
preferably from about 50% to about 8,000%, and even more 
preferably from about 50% to about 5,000%, by Weight of 
the composition, of Water. 

[0225] Silicones and ?lm-forming polymers can be com 
bined to produce preferred Wrinkle reducing actives. Typi 
cally the Weight ratio of silicone to ?lm-forming polymer is 
from about 10:1 to about 1:10, preferably from about 5:1 to 
about 1:5, and 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. 
[0226] Other preferred adhesive and/or ?lm forming poly 
mers that are useful in the composition of the present 
invention actually contain silicone moieties in the polymers 
themselves, typically present as block and/or graft copoly 
mers. 

[0227] The preferred polymers for use herein have the 
characteristic of providing a natural appearing “drape” in 
Which the fabric does not form Wrinkles, or resist deforma 
tion. 

[0228] Starch 

[0229] Starch is not normally preferred, since it makes the 
fabric resistant to deformation. HoWever, it does provide 
increased “body” Which is often desired. Starch is particu 
larly preferred in compositions of this invention to be used 
With ironing. When used, starch is solubiliZed or dispersed 
in the composition. Any type of starch, eg those derived 
from corn, Wheat, rice, grain sorghum, Waxy grain sorghum, 
Waxy maiZe or tapioca, or mixtures thereof and Water 
soluble or dispersible modi?cations or derivatives thereof, 
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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, oxidative or enZymic depolymeriZation. Addition 
ally, loW viscosity commercially available propoxylated 
and/or ethoxylated starches are useable in the present com 
position and are preferred since their loW viscosity at 
relatively high solids concentrations make them very adapt 
able to spraying processes. Suitable alkoxylated, loW vis 
cosity starches are submicron siZed particles of hydrophobic 
starch that 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. Asuitable method for their prepa 
ration is taught in US. Pat. No. 3,462,283. In accordance 
With the invention, the propoxylated or ethoxylated starch 
derivatives are dispersed 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. 

[0230] Preferred pH Range 

[0231] Compositions according to the present invention, 
Which contain a shape retention polymer having hydrophilic 
monomers With an acid functional pending group, such as 
acrylic acid, methacrylic acid, crotonic acid, maleic acid and 
its half esters, itaconic acid, and mixtures thereof, preferably 
are adjusted to have a pH of greater than about 6.5, prefer 
ably from about 7 and about 11, more preferably from about 
8 to about 10.5, most preferably from about 9 to about 10.5 
to improve the solubility of the polymer. Above pH 11, the 
ability of cyclodextrin to form complexes and to control 
odor is diminished. This is achieved by the addition of a 
caustic alkali. Example of suitable caustic alkalis for use 
herein include sodium and potassium hydroxide. 

[0232] These polymers, by themselves, also provide odor 
control to some amine type malodors. If amine malodor 
control is desired, the pH of the solution should be kept as 
loW as possible, preferably from about 4 to about 8, more 
preferably from about 6.5 to about 7.5. 

[0233] 3) Optional Cyclodextrin-Compatible Hydrophilic 
PlasticiZer 

[0234] Optionally, the composition can contain a cyclo 
dextrin-compatible hydrophilic plasticiZer to soften both the 
fabric ?bers, especially cotton ?bers, and the adhesive 
and/or ?lm-forming shape retention polymers. Examples of 
the preferred hydrophilic plasticiZers are short chain poly 
hydric alcohols, such as is glycerol, ethylene glycol, propy 
lene glycol, diethylene glycol, dipropylene glycol, sorbitol, 
erythritol or mixtures thereof, more preferably diethylene 
glycol, dipropylene glycol, ethylene glycol, propylene gly 
col and mixtures thereof. 

[0235] The aqueous compositions containing these plasti 
ciZers also tend to provide a sloWer drying pro?le for 
clothing/fabrics, to alloW time for any Wrinkles to disappear 
When the clothing/fabrics are hung to dry. This is balanced 
by the desire by most consumer to have the garments to dry 
faster. Therefore, When needed, the plasticiZers should be 
used at an effective, but as loW as possible, level in the 
composition. When a hydrophilic plasticiZer is used, it is 
present in the at a level of from 0.01% to 5%, preferably 
from 0.05% to 2%, more preferably from 0. 1% to 1% by 
Weight of the usage composition. 




























