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Swelling Kinetic of SNFand BP in 
European Fabric Softener 5EC 
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Swelting Kinetic of BP and SNF in 
European regular fabric softener 
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THICKENED FABRIC CONDITIONERS 

0001. This application is a continuation-in-part of prior 
co-pending U.S. application Ser. No. 10/006,337 filed Dec. 
3, 2001 which in turn is a continuation-in-part of U.S. 
application Ser. No. 09/749,183 filed Dec. 27, 2000, the 
disclosures of which are incorporated herein. 

TECHNICAL FIELD OF THE INVENTION 

0002 The present invention relates to fabric conditioning 
formulations, and especially to rinse-cycle fabric condition 
ers, comprising at least one fabric Softener, and at least one 
thickening agent for water-based compositions. More Spe 
cifically, these fabric conditioning formulations also contain 
at least one fragrance. 

BACKGROUND OF THE INVENTION 

0.003 Conventionally, most domestic liquid detergents 
and liquid fabric conditioning or fabric Softener composi 
tions make use of thickening properties of Surfactant ingre 
dients or added Salts to come to a desired rheology. The last 
decade, however, there is a growing need to come to 
formulations that are physically and Theologically stable at 
ambient conditions for at least a month or So. Such formu 
lations generally contain Specific thickeners in amounts 
leading to the desired Viscosities and giving Suitable Stabili 
ties. 

0004 WO 90/12862 (BPChemicals Ltd.) discloses aque 
ous based fabric conditioning formulations comprising a 
water dispersible cationic Softener and as a thickener a 
croSS-linked cationic polymer that is derivable from a water 
Soluble cationic ethylenically unsaturated monomer or blend 
of monomers, which is cross-linked by 5 to 45 ppm of a 
croSS-linking agent comprising polyethylenic functions. 
More in particular, these cationic polymers are formed from 
monoethylenically unsaturated monomer that is either a 
water Soluble cationic monomer or is a cationic blend of 
monomers that may consist of cationic monomerS alone or 
may consist of a mixture of cationic and non-ionic mono 
mers in the presence of a croSS-linking agent. Polymeric 
thickeners which are in accordance with this prior art 
publication are referred to herein in the description and 
Examples for comparative purposes; they are usually 
referred to as “BP polymer”. 
0005 The preferred amount of cross-linking agent used 
in the polymerization is Said to be Selected in Such a way that 
the Ionic Regain reaches a peak or plateau and preferably is 
between 10 and 25 ppm. 
0006. A commercial product covered by said WO 
90/12862 is a cross-linked cationic copolymer of about 20% 
acrylamide and about 80% of trimethylammonioethyl 
methacrylate salt cross-linked with 5-45 ppm methylene bis 
acrylamide (MBA). The cross-linked polymer is supplied in 
a liquid form as an inverse emulsion in mineral oil. It is 
referred to in the present description as the “BP polymer”. 
0007. In EP-A-0 799 887 liquid fabric softening compo 
Sitions are described which are said to exhibit an excellent 
Viscosity and phase Stability as well as Softness perfor 
mance, which compositions comprise: (a) 0.01-10 wt.% of 
a fabric softener component, (b) at least 0.001% of a 
thickening agent Selected from the group of (i) associative 
polymers having a hydrophilic backbone and at least two 
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hydrophobic groups per molecule attached to the hydro 
philic backbone, (ii) the cross-linked cationic polymers 
described in the above-mentioned WO 90/12862, cross 
linked by 5-45 ppm of croSS-linking agent comprising 
polyethylenic functions and (iii) mixtures of (i) and (ii), and 
(c) a component capable of Sequestering metal ions. 
0008. In Research Disclosure page 136, no. 429116 of 
January 2000, SNF Floerger has described cationic poly 
meric thickeners that are useful in fabric Softeners. The 
thickenerS described are branched and/or croSS-linked cat 
ionic polymers formed from monoethylenically unsaturated 
monomers being either water Soluble cationic monomers or 
blends of cationic monomers that may consist of cationic 
monomers alone or may comprise a mixture from 50-100% 
cationic monomer or blend thereof and from 0-50% of 
non-ionic monomers in the presence of a cross-linking agent 
in an amount of 60 to 3000 ppm and of chain transfer agent 
in an amount of between 10 and 2000 ppm. The cationic 
monomers are Selected from the group of dimethylamino 
propyl methacrylamide, dimethylaminopropylacrylamide, 
diallylamine, methyldiallylamine, dialkylaminoalkylacry 
late and methacrylate, dialkylaminoalkyl acrylamide or 
methacrylamide, derivatives of the previously mentioned 
monomers or quaternary or acid Salts thereof. Suitable 
non-ionic monomers are Selected from the group consisting 
of acrylamide, methacrylamide, N-alkyl acrylamide, N-Vi 
nyl pyrrollidone, Vinylacetate, Vinyl alcohol, acrylate esters, 
allyl alcohol, and derivatives thereof. The croSS-linking 
agents are methylene bisacrylamide and all diethylenically 
unsaturated compounds. 
0009 U.S. Pat. No. 4,806,345 teaches personal care 
compositions which have as a thickening agent a croSS 
linked cationic vinyl addition polymer. The personal care 
compositions include water, at least one cosmetically-active 
agent and Such a thickening agent that is preferably derived 
from the polymerization of a cationic vinyl addition mono 
mer, acrylamide, and 50-500 ppm of a difunctional vinyl 
addition monomer for croSS-linking purposes. Preferred 
embodiments described in U.S. Pat. No. 4,806,345 only 
differ from the preferred products of WO 90/12862 in that 
more (of the same) cross-linking agent is used in the 
polymerization reaction. 

OBJECTS OF THE INVENTION 

0010. It is a first object of the present invention to provide 
fabric conditioning or Softener compositions that are more 
stable than the softener compositions described in WO 
90/12862 and EP-A-O 799 887. 

0011. It is a second object to develop fabric softener 
compositions that are easier and quicker to prepare. 
0012. It is a third object of the present invention to 
provide fabric Softener compositions that are leSS Sensitive 
to differences in water hardness, even without the necessity 
of using a co-Softener, So that one and the same commercial 
composition could be marketed throughout the entire World. 

0013. It is a further object to come to fabric conditioner 
compositions that provide better fragrance retaining capaci 
ties. In laundry products Such as fabric Softeners the perfume 
additives make laundry compositions more aesthetically 
pleasing to the consumers. Besides the point of purchase 
perception, another objective of the use of perfume additives 
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is to impart a pleasant and longer lasting fragrance to fabrics 
that are treated therewith. However, the amount of perfume 
carry-over is marginal due to much of it being lost down the 
drain during the wash. Once deposited on the fabric Surface, 
there is a need for a controlled release of the fragrance over 
a long period of time. So, there is a need to deliver perfume 
onto fabrics more effectively, So that it can be released for a 
longer period of time. 

0.014. Other objectives and advantages of the composi 
tions of the present invention will follow from the detailed 
description herein-below. 

SUMMARY OF THE INVENTION 

0.015. In accordance with the present invention, there are 
provided fabric Softening compositions which are based on 
the use of a water-Soluble croSS-linked cationic vinyl poly 
mer which is croSS-linked by a croSS-linking agent com 
prised of from about 70 to 300 ppm of a difunctional vinyl 
addition monomer cross-linking agent. 

0016 A first fabric softening composition in accordance 
with the invention comprises: 

0017 (a) from 0.01% to 35%, by weight, of a 
cationic Softener; 

0.018 (b) at least 0.001%, by weight, of a water 
Soluble croSS-linked cationic polymer derived from 
the polymerization of from 5 to 100 mole percent of 
a cationic vinyl addition monomer, from 0 to 95 mole 
percent of acrylamide, and from 70 to 300 ppm of a 
difunctional vinyl addition monomer cross-linking 
agent, and 

0019 (c) a perfume, wherein the composition does 
not contain an alkoxylated ether of the formula: 

R-CH-CH-O(CHCHO). H 

OM R 

0020 wherein R is selected from the group consisting of 
H and C-Co Staight chain or branched chain alkyl, m is an 
integer from 0 to about 6, R is Selected from the group 
consisting of methyl and ethyl, and n is an integer from 
about 3 to about 30; or an alkoxylated diether of the formula: 

H(OCH2CH)O-CH-CH-CH-O(CHCHO).H 

0021 wherein R" is selected from the group consisting of 
methyl and ethyl, p is an integer from about 1 to about 6, and 
ech q and rare independently Selected So that their Sum is an 
integer from about 3 to about 30. 
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0022. A preferred cationic softener is an esterquat Soft 
ener having the following Structural formula: 

R R / 
N O X 

/ M 
R1 (CH3)-O-C-R 

0023 wherein R4 represents an aliphatic hydrocarbon 
group having from 8 to 22 carbon atoms, R and R represent 
(CH2)-Rs where Rs represents an alkoxy carbonyl group 
containing from 8 to 22 carbon atoms, benzyl, phenyl, 
(C1-C4)-alkyl substituted phenyl, OH or H; R1 represents 
(CH),R, where R represents benzyl, phenyl, (C1-C4)-alkyl 
Substituted phenyl, OH or H, q, S., and t, each independently, 
represent an integer from 1 to 3; and X is a Softener 
compatible anion. 
0024. The term “perfume” or “fragrance” as used herein 
refers to Odoriferous materials which are able to provide a 
pleasing fragrance to fabrics, and encompasses conventional 
materials commonly used in detergent compositions to 
counteract a malodor in Such compositions and/or provide a 
pleasing fragrance thereto. The perfumes are preferably in 
the liquid State at ambient temperature, although Solid per 
fumes are also useful. Included among the perfumes con 
templated for use herein are materials. Such as aldehydes, 
ketones, esters and the like which are conventionally 
employed to impart a pleasing fragrance to liquid and 
granular deterent compositions. Naturally ocurring plant and 
animal oils are also commonly used as components of 
perfumes. Accordingly, the perfumes useful for the present 
invention may have relatively simple compositions or may 
comprise complex mixtures of natural and Synthetic chemi 
cal components, all of which are intended to provide a 
pleasant odor or fragrance when applied to fabrics. The 
perfumes used in detergent compositions are generally 
Selected to meet normal requirements of odor, Stability, price 
and commercial availability. The term “fragrance” is often 
used herein to Signify a perfume itself, rather than the aroma 
imparted by Such perfume. 
0025. Another fabric softening composition in accor 
dance with the invention comprises: 

0026 (a) from 0.01% to 35%, by weight, of a 
cationic Softener comprising a biodegradable fatty 
ester quaternary ammonium compound having the 
formula: 

R R 3/ 
N O X 

/ M 
R1 (CH3)-O-C-R 

0027 wherein R is C1-C4 alkyl; 
0028 R and R are B-C8-C22-acyloxy ethyl or B-hy 
droxy ethyl; 

0029 R4 is an aliphatic hydrocarbon group having 
from 8 to 22 carbon atoms; 
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0030) q is an integer from 1 to 3; and 

0031 X is a softener compatible anion; 

0.032 (b) at least 0.001% of a water-soluble cross 
linked cationic polymer derived from the polymer 
ization of from 5 to 100 mole percent of a cationic 
vinyl addition monomer, from 0 to 95 mole percent 
of acrylamide, and from 70 to 300 ppm of a difunc 
tional vinyl addition monomer croSS-linking agent; 
and 

0033 (c) at least 0.001% of a chelating compound 
capable f chelating metal ions and Selected from the 
group consisting of amino carboxylic acid com 
pounds, organo aminophosphonic acid compounds 
and mixtures thereof. 

0034. The present invention is predicated on several 
discoveries attendant to the use of the above-described 
croSS-linked cationic polymer in fabric Softening composi 
tions: 

0035 (1) the significantly improved perfume deliv 
ery to fabrics which occurs when using the above 
described fabric Softening composition containing 
the aforementioned croSS-linked cationic polymer 
and a perfume as compared to the use of an identical 
Softening composition but in the absence of Said 
cationic polymer; and 

0036 (2) the significantly enhanced stability of a 
fabric Softening composition as described above 
containing the defined esterquat Softener and the 
defined cross-linked cationic polymer in the pres 
ence of a chelating compound as compared to an 
identical Softening composition with chelating com 
pound but which contains a croSS-linked cationic 
polymeric thickener of the prior art which is different 
from that claimed and described herein. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0037. The thickening polymer used in the compositions 
of the present invention is a croSS-linked cationic vinyl 
polymer which is croSS-linked using a croSS-linking agent of 
a difunctional vinyl addition monomer at a level of from 70 
to 300 ppm, preferably from about 75 to 200 ppm, and most 
preferably of from about 80 to 150 ppm. These polymers are 
further described in U.S. Pat. No. 4,806,345 and the above 
identified Research Disclosure, which documents are both 
incorporated herein under reference. 
0.038 Generally, such polymers are prepared as water-in 
oil emulsions, wherein the croSS-linked polymers are dis 
persed in mineral oil, which may contain Surfactants. During 
finished product making, in contact with the water phase, the 
emulsion inverts, allowing the water Soluble polymer to 
Swell. 
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0039 The most preferred thickener for use in the present 
invention is a croSS-linked copolymer of a quaternary 
ammonium acrylate or methacrylate in combination with an 
acrylamide comonomer. 

0040. When compared with a corresponding thickener 
(same ratio of the same comonomers; same cross-linking 
agent) that is prepared while using 5-45 ppm cross-linking 
agent in the polymerization, the thickener required in the 
present invention delivers-under Similar conditions-a fin 
ished product which has a prolonged physical Stability (no 
Separation, limited Viscosity change), and which disperses 
better in water. More in particular, it was found that the 
thickener based on 5-45 ppm croSS-linking agent exhibits 
instabilities upon long term Storage while varying process 
and formula composition, which problems are, at least 
partly, overcome while using the amount of croSS-linking 
agent required by the present invention. In addition, as 
compared to the compositions of the present invention, the 
compositions containing the copolymer croSS-linked with 
5-45 ppm cross-linking agent are found to be more Sensitive 
to Shear and unstable in presence of high level of electrolyte. 

0041. The thickener required in accordance with the 
present invention provides fabric Softening compositions 
showing long term Stability upon Storage and allows the 
presence of relatively high levels of electrolytes without 
affecting the composition Stability. Besides, the fabric Soft 
ening compositions remain Stable when shear is applied 
thereto. 

0042. The chelating compounds of the invention are 
capable of chelating metal ions and are present at a level of 
at least 0.001%, by weight, of the fabric softening compo 
sition, preferably from about 0.001% (10 ppm) to 0.5%, and 
more preferably from about 0.005% to 0.25%, by weight. 
The chelating compounds which are acidic in nature may be 
present either in the acidic form or as a complex/Salt with a 
Suitable counter cation Such as an alkali or alkaline earth 

metal ion, ammonium or Substituted ammonium ion or any 
mixtures thereof. 

0043. The chelating compounds are selected from among 
amino carboxylic acid compounds and organo aminophos 
phonic acid compounds, and mixtures of Same. Suitable 
amino carboxylic acid compounds include: ethylenediamine 
tetraacetic acid (EDTA); N-hydroxyethylenediamine triace 
tic acid; nitrilotriacetic acid (NTA); and diethylenetriamine 
pentaacetic acid (DEPTA). 

0044) Suitable organo aminophosphonic acid compounds 
include: ethylenediamine tetrakis(methylenephosphonic 
acid), 1-hydroxyethane 1,1-diphosphonic acid (HEDP); and 
aminotri(methylenephosphonic acid). 

0045 Softener formulas using the thickener in accor 
dance with the present invention are in addition leSS Stringy 
than Similar formulas, wherein the thickener as described in 
WO 90/12862 is present. 
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0046. Furthermore, there are also manufacturing advan 
tages associated to the thickener obtained in a polymeriza 
tion reaction using 70-300 ppm, preferably 75-200 ppm, 
most preferably 80-150 ppm cross-linking agent, which 
manufacturing advantages encompass that the Structure of 
the Softener composition builds much faster; the Viscosity of 
the softener formula of the invention develops immediately 
after making. In addition, the Softening compositions dis 
perse easier in water. 

0047 The use of the thickener obtained in a polymeriza 
tion reaction using 70-250 ppm, and preferably 80-150 ppm 
croSS-linking agent, provides a very valuable benefit for 
manufacturing, as the time required for the polymer to build 
the Structure is much shorter than with the polymeric thick 
ener based on 5-45 ppm croSS-linking agent. This represents 
also additional consumer's benefits, as it improves the ease 
of Softener pouring but also the physical energy required to 
disperse the finished product in water during hand wash 
practices. 

0.048 More in detail, the polymeric thickeners used in 
accordance with the present invention have a faster Swelling 
kinetic in water (3 min instead of 15 min for polymeric 
thickeners described in BP's WO 90/12862) as well as in 
aqueous based fabric Softening composition (0 min after 
making instead of 30 to 60 min for the BP product) improv 
ing the manufacturing control of quality for proceSS and 
products. 

0049. The Swelling kinetics are, moreover, independent 
from the fabric Softening composition (actives level, emul 
sifier level) and from the process conditions (equipment, 
Shear). 
0050. Furthermore, advantages are obtained in the overall 
performances in a fabric Softening composition of the 
present invention verSuS a Similar composition including the 
BP polymer. More particular, a higher overall phase stability 
upon aging is obtained; there is a lower Sensitivity to 
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electrolytes, there is a lower Sensitivity to Shear; and there is 
a higher dispersibility of the finished product in water. 

0051. In a very important aspect of the present invention, 
it was found that the compositions of the present invention 
Significantly improve the fragrance deposition on fabrics, 
especially under hard water conditions (washing conditions 
in Europe). In this light, it is noted that the present inventors 
have recently found that under US washing conditions 
(relatively low water hardness) the polymeric thickener 
described in WO 90/12862 improves fragrance delivery; yet 
the composition containing this thickener does not perform 
well in delivering fragrance under European Washing con 
ditions (higher water hardness). 

0.052 Preferred Embodiments 

0053. In the compositions of the present invention vari 
ous types of Softeners can be used. The Softeners can be of 
the category of cationic, nonionic, and anionic Surfactants. 
In addition, other conventional ingredients for fabric Soft 
ening and conditioning compositions, Such as clays, Sili 
cones, fatty alcohols, fatty esters and So on, may be present. 

0054 Preferably cationic softeners are present, and espe 
cially preferred are SoftenerS Such as esterquats, imidazo 
linium quats, difatty diamido ammonium methyl Sulfate, and 
ditallow dimethyl ammonium chloride. Suitable cationic 
softeners are described in U.S. Pat. No. 5,939,377, U.S. Pat. 
No. 6,020,304, U.S. Pat. No. 4,830,771, U.S. Pat. No. 
5,501,806, and U.S. Pat. No. 4,767,547, all of which are 
incorporated herein by reference for this reason. 

0055. The most preferred softener for our invention is the 
one produced by reacting two moles of fatty acid methyl 
ester with one mole of triethanolamine followed by quater 
nization with dimethylsulfate (further details on this prepa 
ration method are disclosed in U.S. Pat. No. 3,915.867). The 
reaction products are 50% diesterquat (a) material, 20% 
monoester (b) and 30% triester (c): 
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Figure 1. Synthesis of Triethanolamine Esterquat 
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0056. In the present specification, the above reaction 
product mixture of triethanolamine esterquat is often 
referred to Simply as esterquat. It is commercially available 
from, e.g., Kao Corp. as Tetranyl AT1-75TM. 
0057. In esterquat softener systems, upon dilution in the 
rinse liquor, there are two types of particles formed, a 
hydrophobic multi-lamellar vesicle and a more hydrophilic 
Single layer micelle. Both of these particles act as carriers for 
the fragrance or perfume, the vesicles tend to deposit onto 
the fabric, whereas the micelles tend to Stay in the rinse 
water and therefore go down the drain. The present inventors 
have found that with the addition of a water Swellable 
polymer, such as BP Polymer 7050TM, a polymeric thickener 
within the scope of WO 90/12862, or any other water 
Swellable polymer, a shift in the equilibrium occurs causing 
there to be more abundant, larger and more Stable vesicles, 
and fewer micelles and free monomer in the rinse liquor, 
resulting in a better delivery of fragrance to the fabric 
Surface. 

0.058 Cationic polymeric thickeners are water soluble 
and, if their molecular weigh is high enough, they can 
thicken aqueous compositions. 

0059. How the degree of cross-linking affects the rheo 
logical properties of the finished product is a complex 
question. Without wishing to be bound to any theory, the 
following is noted. 
0060. Without any cross-linking agent, the thickening 
capacity of this type of polymer depends on the polymer 
water interactions, temperature, concentration and molecu 
lar weight. 

0061 For a given molecular weight, the viscosity of an 
aqueous Solution increases with polymer concentration. At 
low concentrations, Viscosity increases linearly with con 
centration. In case of favorable polymer-water interactions, 
positive deviation from linearity is observed; it is related to 
the Second Virial coefficient. At a given concentration 
referred to as C, the Viscosity jumps to very high values and 
a significant elastic component is observed. This elasticity 
comes from the entanglements of the polymer chains, which 
Start to overlap in Solution. 

0.062 C* is a function of the molecular weight. The 
radius of giration of a polymer coil increases with a power 
of the molecular weight of between 0.5 (in a poor solvent (in 
theta conditions)) and 0.8 (in a very good solvent) (Flory's 
theory). This means that the volume of a polymer coil 
increases faster than the molecular weight. As a result, the 
concentration above which chains overlap (C) decreases as 
molecular weight increases. 
0.063. The way C* is affected by the cross-linking level is 
non-linear. The effect of a low cross-linker level is mainly 
chain extension. This is the case if there is up to one 
croSS-linker molecule per polymer chain. In Such a case, the 
effect of increasing the concentration of cross-linker is the 
Same as increasing the molecular weight, So a higher croSS 
linker amount will result in more effective thickening. 
However, higher levels will eventually lead to Swelling 
restriction, due to a reduction of the mean distance between 
croSS-link nodes. 

0064. The preferred polymeric thickener preferred in 
accordance with the present invention has a croSS-linker 
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concentration of 80 to 150 ppm in the polymerization 
reaction. With this value, considerable higher than for the 
thickener described in WO 90/12862, a finished product is 
achieved which is significantly more stable on ageing and 
more robust than a similar product prepared with a poly 
meric thickener within the scope of WO 90/12862, the BP 
product. 
0065. Another difference is the lower stringiness of prod 
uct of the invention as compared to the BP product. A lower 
StringineSS is a great consumer advantage because the lower 
the Stringiness, the lower the chance of messy leaks. Stin 
gineSS can be assessed by the first difference of normal 
Stresses as measured in a steady Shear Theological experi 
ment. An aqueous Solution comprising the polymeric thick 
ener in accordance with the present invention has a lower 
normal StreSS difference than the composition containing the 
BP polymer under the same conditions. This is in line with 
the observed lower stringiness of the finished product. In this 
light, reference is made to FIG. 1, wherein the StringineSS is 
plotted versus the shear rate for the BP polymer and the 
polymer of the present invention (SNF polymer). 
0066. Another advantage of the polymeric thickener used 
in accordance with the present invention is the much higher 
ionic regain, which is about 45-60% compared to about 
15-30% for the BP polymer. (Ionic regain is measured by 
comparing the availability of the cationic charges before and 
after the polymer aqueous Solution is Submitted to high 
shear.) High ionic regain means more cationic charges which 
are not easily accessible. This characteristic may explain the 
better resistance to electrolytes exhibited by SNF polymer. 
0067. From a molecular point of view, lower normal 
forces and higher ionic regain may be explained by the 
higher degree of ramifications in the polymeric thickener 
used in accordance with the present invention. The cationic 
charges located close to the ramifications have leSS degrees 
of freedom and are consequently less accessible. Increased 
ramification may also explain the better physical Stability of 
the finished product (even with low electrolyte load). 
0068 FIG. 2 illustrates the advantage of perfume or 
fragrance impact described above and is further described in 
Example III, comparing three Softening compositions: the 
first (control) with no polymer; the Second containing a BP 
polymer, and the third containing the polymeric thickener 
required by the present invention (SNF polymer). As noted 
in Example III, the perfume impact of a product in accor 
dance with the present invention is 26% higher than the 
same product formulated with BP polymer. 
0069. During fabric softener making, the dispersions of 
the polymeric thickener required by the present invention 
disperses more rapidly than BPS polymeric thickener and, 
as illustrated in FIG. 3, the structure reaches its equilibrium 
value much faster. This presents a very valuable benefit for 
manufacturing, as the time required for the polymer to build 
the structure is much shorter than with the BP polymer. 
0070 The present invention will now be further elabo 
rated on the basis of the following non-limiting examples. In 
the examples, percentages are percentages active by Weight, 
unless otherwise indicated. 

EXAMPLE I 

0071. In this example, it is attempted to show the differ 
ences between a polymeric thickener within the Scope of 
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WO 90/12862 (BP 7050; the BP polymer) and a polymeric 
thickener required by the present invention (SNF DP/EP 
2037B ex SNF, France; the SNF polymer). Both polymers 
are croSS-linked cationic copolymers of about 20% acryla 
mide and about 80% trimethylammonioethylmethacrylate 
Salt, the difference is in the amount of croSS-linking agent 
(MBA). 
0.072 Sample Preparation: Both polymers were extracted 
by Vortexing 1 gram of polymer in 2 grams of ethyl acetate 
followed by centrifugation. The pellet was then re-sus 
pended in acetone, Vortexed and again centrifuged. The 
polymer pellet was then transferred to vial where it is 
washed 3 more times with acetone, allowing the polymer to 
Settle and decanting the acetone off each time. Each polymer 
was then dried under nitrogen to remove any acetone. 

0073. The polymers were subjected to Differential Scan 
ning Chromatography. The graphs obtained are shown in 
FIGS. 4 (BP polymer) and 5 (SNF polymer). 

0074 The BP Polymer shows endotherms at 124.16° C. 
(water), and 238.41 C. (melt), and an exotherm at 405.93 
C. (decomposition). The Y-axis in both graphs show the heat 
flow (W/g; watts/gram). 

0075) The SNF Polymer shows endotherms at 94.46° C. 
(water), and 240.73 C. (melt), and an exotherm at 404.18 
C. (decomposition). 

0076. The only significant difference observed between 
the two polymers is the onset of the water endotherm. This 
is an indication that the BP Polymer holds water more tightly 
than the SNF Polymer, which is showing, less tightly held, 
or free water. 

EXAMPLE II 

Rate of Dispersion of Extracted Polymers 

0077. This example is carried out to determine if the 
faster rate of dispersion for the SNF polymer is due to the 
presence of the co-Surfactant or due to a difference in the 
polymer from BP. 

0078 Procedure: Each Polymer was suspended in hexane 
to create equal and uniform particle sizes in a 10%. Solution. 
1 ml of this Suspension was transferred to a vial containing 
10 ml water. Vials were mixed by inverting 3 times and 
gellation rate was observed. 

0079 Results: The SNF polymer was completely gelled 
by the end of the inversions. The BP Polymer still showed 
large lumps of polymer. The Sample was allowed to Stand 
overnight and the gel was obtained by morning. 

0080. The data show that the SNF polymer disperses 
more easily than the BP Polymer in the absence of a 
co-Surfactant. This indicates that there is an inherent differ 
ence between the two polymers other than the presence or 
type of co-Surfactant or oil. 

EXAMPLE III 

0081. Three compositions were prepared as described 
below which differed with respect to the thickening poly 
mer: the first (control) contained no polymer; the Second 
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contained P7050; and the third contained SNF polymer. The 
formulas are described in the following table: 

Formula: Percent As Active 

Ester Ouat 8.0% 
Perfume 0.75% 
Dequest 2000 O.10% 
Lactic/Lactate Buffer O.O63% 
CaCl (10% sol) O.O50% 
Polymer O or 0.15% 
De-ionized HO to 100% 

*- BP 7OSO or SNF 
'Dequest 2000 is a commercial chelating compound comprising aminotri 
(methylenephosphonic acid). It is referred to as “Dequest in the remain 
ing Examples. 

0082 Analytical Data: Analysis of Fragrance Deposited 
onto Fabric by SPME (solid phase micro-extraction) 
GC/MS. The results are shown in FIG. 2. 

0.083 FIG. 2 demonstrates that at 100 ppm water hard 
ness, the softener composition with SNF polymer delivered 
Significantly more fragrance (73% increase) on the fabric 
Surface (dry) as compared to the control having no polymer. 
0084 FIG. 2 also demonstrates that the presence of SNF 
polymer resulted in Significantly greater perfume delivery to 
the fabric Surface at 100 and 500 parts per million of water 
hardneSS as compared to the perfume delivery from the same 
softening composition but with BP polymer in place of SNF 
polymer. The perfume impact when using the SNF polymer 
based composition was 26% higher at 500 ppm hardness 
than the composition formulated with BP polymer. 

EXAMPLE IV 

0085. In this example the swelling kinetic of BP and SNF 
polymers is compared. A cross-linked polymer, when placed 
in a Suitable Solvent, imbibes the Solvent and undergoes 
Swelling to an extent determined by the nature of the 
polymer and the solvent. By Swelling is intended the ability 
of the polymer to thicken the solvent whether it is water or 
a fabric Softening composition. 

0.086 De-ionized (DI) water was thickened with 0.5% (% 
of actives in emulsion) of BP 7050 or SNF polymer. The 
polymer under emulsion form was rapidly added to DI water 
through a Syringe. The mixing Speed was fixed at 250 rpm 
and dispersion time at 3 minutes. Swelling kinetic was then 
followed using a Brookfield RVT viscometer (10 rpm, 
spindle 2). The results are shown in FIG. 6. 
0.087 As shown in FIG. 6, the final viscosity (24H) of DI 
water thickened with SNF polymer is obtained right after 
making whereas with BP 15 minutes are necessary. 

EXAMPLE V 

0088. In this example the effect of the cross-linker level 
is shown. 

0089. The influence of the cross-linker level on the 
Swelling kinetic of a 0.5% SNF dispersion in water was 
determined. To this end, four levels of cross-linker were 
tested, namely 30, 80, 150 and 200 ppm. The results are 
shown in FIG. 7. It is clear that the higher the cross-linker 
level is, the higher the Viscosity of the resulting gel is. The 
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Viscosity increase Versus the cross-linker level is however 
not linear. The Swelling kinetic is independent from the 
croSS-linker level. 

EXAMPLE VI 

0090 This example shows the Swelling kinetics in fabric 
Softening compositions. 
0091. The swelling kinetic of SNF and BP polymers 
added to Regular Fabric Softeners was Studied using the 
European formula 5EQ as model: 

European formula (% nominal) 

Esterquat: 3.3% 
Fatty alcohol O.825% 
Perfume: Douscent O.32% 
Symperonic SA20: O.2% 
Thickener O.1.15% 
Dequest: O.1% 
Dye: O.OO4% 
KKM/lactic lactate O.1225% 
DIWater balance 

0092 Process: 20 L batch, four flat blade turbine, mixing 
at 500 rpm one part of water (60° C.), Perfume in AI, 
thickener at the end (30° C.), 15 min mixing. The results are 
depicted in FIG. 8. 
0093. As can be seen from this FIG. 8, the final viscosity 

is obtained right after making for the rinse-cycle fabric 
softener thickened with the SNF polymer whereas wit the 
BP polymer 1 to 2 hours are needed. The thickening efficacy 
of the SNF polymer appears to be optimal in the range of 
80-150 ppm cross-linker. The viscosity decreases outside 
this range. 

EXAMPLE VII 

0094. The previous example is repeated, but now using 
continuous and batch pilot Scale equipment. In the batch 
process the Swelling kinetic of SNF and BP polymers has 
been checked in 5 formulas of reference: 

(% nominal) 
FORMULAA 

Esterquat -90%: 3.3 
Fatty alcohol C16-C18 O.825 
Perfume: DOuscent 653 NMR O.32 
Symperonic C13-15 fatty alcohol EO 20:1 O.2 
Thickener O.115 
Dequest O1 
Dye Royal blue OOO)4 
KKM 446 O.O6 

O.0625 
balance to 100 

lactic lactate buffer solution 
Demineralized Water 
FORMULAB 

Esterquat -90%: 4 
Fatty alcohol C16-C18 O6 
Perfume: DOuscent 653 NMR O.32 
Symperonic C13-15 fatty alcohol EO 20:1 O.2 
Thickener O.125 
Dequest O1 
Dye Royal blue OOO)4 
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-continued 

(% nominal) 
KKM 446 O.O6 
lactic lactate buffer solution O.0625 
Demineralized Water balance to 100 
FORMULA C 

Esterquat -90%: 4.5 
Perfume: DOuscent 653 NMR O.32 
Symperonic C13-15 fatty alcohol EO 20:1 O.2 
Thickener 0.175 
Dequest O1 
Dye Royal blue OOO)4 
KKM 446 O.O6 

O.0625 
balance to 100 

lactic lactate buffer solution 
Demineralized Water 
FORMULAD 

Esterquat -90%: 7.8 
Perfume: DOuscent 653 NMR O.32 
Symperonic C13-15 fatty alcohol EO 20:1 O.2 
Thickener O.15 
Dequest O1 

Dye Royal blue OOO)4 
KKM 446 O.O6 

O.0625 
balance to 100 

lactic lactate buffer solution 
Demineralized Water 
FORMULAE 

Esterquat -90%: 3.6 
Perfume: Larian M O.2 
Symperonic C13-15 fatty alcohol EO 20:1 O1 
Thickener O.14 
Dequest O1 
Dye Royal blue OOO)4 
KKM 446 O.O6 

O.0625 
balance to 100 

lactic lactate buffer solution 
Demineralized Water 

0.095 The results for the FORMULAE A-E are depicted 
in FIGS. 9a-9e, respectively. Whatever the formula com 
position, i.e. the actives level (esterquat and fatty alcohol), 
the Swelling kinetic of the SNF polymer is faster than for the 
BP polymer. Final viscosity is reached right after making for 
SNF whereas for BP a delay is required. 

EXAMPLE VIII 

0096 FORMULA A was used in this example. The 
mixing devices and emulsifier level have been varied as 
follows: 

0097) VIIIa: high shear (mixing valve--centrifugal 
pump), 0.2% of SA20 emulsifier 

0098 VIIIb: low shear (mixing valve), 0.2% of SA20 
emulsifier 

0099] VIIIc: low shear (mixing valve), 0.3% of SA20 
emulsifier 

0100. The results are shown in FIGS. 10a-c. Just like in 
the batch processes, the Swelling kinetic of the product of the 
invention is considerably quicker than for the product based 
on the BP thickener. No delay is necessary to obtain the final 
viscosity with SNF, whereas with the BP polymer 30 min 
utes up to 1 hour are needed. Moreover, the SNF Swelling 
kinetics seem independent from the Shear level and the 
emulsifier level. 

EXAMPLE IX 

0101 Formula A was tested on the stability. The formula 
with the BP polymer exhibits distinct marks of instabilities 



US 2004/0229769 A1 

after 6 weeks of aging, whereas the SNF polymer formula 
has an almost perfect Stability at all aging temperatures: 4 
C., RT, 35° C. and 43° C. By distinct marks of instabilities 
are meant: an apparition of a dark ring, and possible curdled 
aspect or evidence of Starting flocculation phenomena. See 
in this respect FIG. 11. 

EXAMPLE X 

0102) In this example the stability to electrolytes is 
Studied. In Some fabric Softening formulations, Salt addition 
is needed to adjust the final Viscosity of the finished product. 
Thus, from a manufacturing point of View, the Sensitivity of 
Rinse Cycle Fabric Softeners to electrolytes is of great 
interest. In this light, it has been shown that fabric Softening 
compositions with SNF polymers are significantly leSS Sen 
sitive to electrolytes than those with BP polymer. This has 
been illustrated on the basis of Formula D with 0.01 to 0.03 
wt. % of CaCl2. The electrolyte was post-added to the 
finished product. 
0103). After six weeks of aging the SNF thickened com 
position has a very good Stability, whereas in the composi 
tion containing the BP polymer high instabilities are 
observed. The instabilities are characterized by the presence 
of multirings and thin curdles at RT, 35° C. and 4° C. At 43 
C. phase Separation occurs. 

EXAMPLE XI 

0104. In the present example the stability toward shear is 
tested. The formulas with SNF polymer are less sensitive to 
shear than those with BP polymer. 
0105 Sensitivity to shear of fabric softeners thickened 
with SNF and BP polymers was studied using formula A. 
Formulas were prepared following a batch proceSS at pilot 
scale. SNF and BP polymers were added at 0.23% (w %). 
0106 After making, the formulas were submitted to high 
Shear using a centrifugal pump (3 bars). Stability was then 
compared upon aging. 

0107 After 12 weeks of aging the BP containing com 
position exhibits instabilities as ring and curdled aspect at all 
aging temperatures, whereas the SNF containing composi 
tions are perfectly stable whatever the temperature. 

1-19. (canceled). 
20. A fabric Softening composition comprising: 

(a) from 0.01% to 35%, by weight, of a cationic softener 
wherein Said cationic Softener is an esterquat which is 
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a biodegradable fatty ester quaternary ammonium com 
pound having the formula: 

R R / 
N O X 

/ M 
R1 (CH3)-O-C-R 

wherein R4 represents an aliphatic hydrocarbon group 
having from 8 to 22 carbon atoms, R and R represent 
(CH), Rs where Rs represents an alkoxy carbonyl 
group containing from 8 to 22 carbon atoms, benzyl, 
phenyl, (C1-C4)-alkylsubstituted phenyl, OH or H; R1 
represents (CH), R where R represents benzyl, phe 
nyl, (C1-C4)-alkyl substituted phenyl, OH or H; q, s, 
and t, each independently, represent an integer from 1 
to 3; and X is a Softener compatible anion; 

(b) at least 0.001%, by weight, of a water soluble cross 
linked cationic polymer derived from the polymeriza 
tion of from 5 to 100 mole percent of a cationic vinyl 
addition monomer, from 0 to 95 mole percent of 
acrylamide, and from 70 to 300 ppm of a difunctional 
Vinyl addition monomer cross-linking agent; and 

(c) a perfume. 
21. The fabric softening composition of claim 20, wherein 

Said cationic polymer is derived from Said polymerization 
using 75 to 200 ppm of said cross-linking agent. 

22. The fabric Softening composition of claim 21, wherein 
Said cationic polymer is derived from Said polymerization 
using 80 to 150 ppm of Said cross-linking agent. 

23. The fabric softening composition of claim 20, wherein 
Said cationic polymer is a croSS-linked cationic vinyl poly 
C. 

24. The fabric softening composition of claim 23, wherein 
Said polymer comprises a quaternary ammonium Salt of an 
acrylate or methacrylate. 

25. The fabric softening composition of claim 24 wherein 
Said polymer comprises a quaternary ammonium Salt of 
dimethyl aminoethyl methacrylate. 

26. The fabric softening composition of claim 20 further 
including a chelating compounds Selected from the group 
consisting of amino carboxylic acid compounds, organo 
aminophosphonic acid compounds and mixtures thereof. 

27. The fabric softening composition of claim 25 wherein 
Said chelating compound comprises an amino carboxylic 
acid compound. 

28. The fabric softening composition of claim 25 wherein 
Said chelating compound comprises an organo aminophos 
phonic acid compound. 

29. The fabric softening composition of claim 20 which 
further comprises a perfume. 
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