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(57) ABSTRACT 

A shampoo composition that increases the deposition and 
retention of benefit agent containing polyacrylate microcap 
Sules onto hair during the cleansing process. The shampoo 
composition is based on the combination of anionic charged 
polyacrylate microcapsules, cationic deposition polymers, 
detersive Surfactant, and a carrier. 
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SHAMPOO COMPOSITIONS WITH 
INCREASED DEPOSITION OF 

POLYACRYLATE MCROCAPSULES 

FIELD OF THE INVENTION 

0001. The present invention relates to shampoo composi 
tions containing polyacrylate microcapsules, wherein the 
polyacrylate microcapsules have increased deposition onto 
hair. 

BACKGROUND OF THE INVENTION 

0002 Many of the shampoo products in the market today 
work to deliver benefits to hair by depositing benefit agents 
Such as perfumes, silicones, dyes, and anti-dandruff agents 
onto the hair during washing. As a result, there is a desire to 
maximize the effectiveness of such benefit agents by increas 
ing their delivery and retention onto hair. One method of 
achieving this objective is to encapsulate Such benefit agents 
in microcapsules. While these microcapsules are able to 
encapsulate a wide variety of benefit agents and deliver them 
to hair, they are still often washed off of the hair before their 
benefit can be fully realized. Consumers today desire sham 
poo compositions that deposit and retain encapsulated benefit 
agents on the hair and the scalp, even after the rinsing process 
is complete. 
0003. However, obtaining good deposition of microcap 
Sules onto hair during cleansing is further complicated by the 
action of detersive Surfactants in shampoo. Detersive Surfac 
tants are designed to carry away oil, grease, and dirt from the 
hair and scalp, but can also interfere with the deposition of the 
encapsulated benefit agents. When microcapsules are washed 
away, relatively high levels of encapsulated benefit agents 
may be needed in the shampoo composition to deliver the 
consumer desired benefit. 
0004. Accordingly, there is a need for a shampoo compo 
sition that provides an increased deposition of encapsulated 
benefit agents onto the hair. In addition, there is a need for a 
polymer system that associates with microcapsule Surfaces, 
and that when sheared, allows the encapsulated benefit agents 
to be released. Furthermore, there is a need for a shampoo 
composition that provides an increased retention of encapsu 
lated benefit agents onto the hair during the rinse-off process. 

SUMMARY OF THE INVENTION 

0005. A shampoo composition for cleansing a substrate, 
comprising: from about 0.001% to about 10% of an anionic 
charged polyacrylate microcapsule; from about 0.01% to 
about 2% of a cationic deposition polymer; from about 2% to 
about 25% of a detersive surfactant; and a carrier. 
0006. A method of making a shampoo composition, 
wherein the composition is formed by a process comprising 
the steps of coating a polyacrylate microcapsule with an 
anionic emulsifier to forman anionic polyacrylate microcap 
Sule; combining the anionic polyacrylate microcapsule with a 
cationic deposition polymer to form a premix; adding the 
premix to a detersive composition comprising Surfactant and 
a carrier. 
0007. A method of making a shampoo composition, 
wherein the composition is formed by a process comprising 
the steps of coating a polyacrylate microcapsule with an 
anionic emulsifier to forman anionic polyacrylate microcap 
Sule; combining the anionic polyacrylate microcapsule with a 
cationic deposition polymer to form a premix; adding the 
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premix to an anionic Surfactant; adding the resulting compo 
sition of step (c) to a detersive composition comprising Sur 
factant and a carrier. 

DETAILED DESCRIPTION OF THE INVENTION 

0008. In all embodiments of the present invention, all per 
centages are by weight of the total composition, unless spe 
cifically stated otherwise. All ratios are weight ratios, unless 
specifically stated otherwise. All ranges are inclusive and 
combinable. The number of significant digits conveys neither 
a limitation on the indicated amounts nor on the accuracy of 
the measurements. All numerical amounts are understood to 
be modified by the word “about unless otherwise specifi 
cally indicated. Unless otherwise indicated, all measurements 
are understood to be made at 25° C. and at ambient condi 
tions, where 'ambient conditions' means conditions under 
about one atmosphere of pressure and at about 50% relative 
humidity. All Such weights as they pertain to listed ingredi 
ents are based on the active leveland do not include carriers or 
by-products that may be included in commercially available 
materials, unless otherwise specified. 

Definitions 

0009. As used herein, the term “personal care composi 
tion' includes, unless otherwise indicated, any personal care 
composition that can be applied to the keratinaceous Surfaces 
of the body including the skin and/or hair. The personal 
cleansing compositions can be, for example, formulated as 
shampoos, hair tonics, hair colorants, sprays, mousses and/or 
other styling products. 
0010. As used herein, the term “fluid' includes liquids and 
gels. 
0011. As used herein, the terms “microcapsule.” “encap 
sulated benefit agents.” and “solid particulates.” refers to 
polyacrylate microcapsules. 
0012. As used herein, the term “premix' refers to the 
combination of anionic polyacrylate microcapsules with cat 
ionic deposition polymers. 
0013 As used herein, the term “shampoo composition' 
refers to the combination of detersive surfactant and carrier. 
0014. As used herein, the articles including “a” and “an 
when used in a claim, are understood to mean one or more of 
what is claimed or described. 
0015. As used herein, the terms “include. “ 
“including.” are meant to be non-limiting. 
0016. The test methods disclosed in the Test Methods Sec 
tion of the present application should be used to determine the 
respective values of the parameters of Applicants inventions. 
0017. Unless otherwise noted, all component or composi 
tion levels are in reference to the active portion of that com 
ponent or composition, and are exclusive of impurities, for 
example, residual solvents or by-products, which may be 
present in commercially available sources of Such compo 
nents or compositions. 
0018 All percentages and ratios are calculated by weight 
unless otherwise indicated. All percentages and ratios are 
calculated based on the total composition unless otherwise 
indicated. 
0019. It should be understood that every maximum 
numerical limitation given throughout this specification 
includes every lower numerical limitation, as if such lower 
numerical limitations were expressly written herein. Every 
minimum numerical limitation given throughout this specifi 

includes and 
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cation will include every higher numerical limitation, as if 
Such higher numerical limitations were expressly written 
herein. Every numerical range given throughout this specifi 
cation will include every narrower numerical range that falls 
within Such broader numerical range, as if Such narrower 
numerical ranges were all expressly written herein. 

Benefits of Anionic Polyacrylate Microcapsules 

0020 Consumers desire a shampoo that deposits and 
retains encapsulated benefit agents onto their hair and scalp 
during the cleansing process. Traditionally, a variety of 
approaches have been employed to improve deposition of 
microcapsules, including (1) using specific block copolymers 
to covalently bind to the microcapsules, and (2) using cationic 
water Soluble polymers to coat the microcapsules in order to 
increase the affinity of the microcapsules to the substrate of 
interest. However, it is desired to have improved deposition 
over the traditional approaches. 
0021. It has been surprisingly found that a synergy exists 
between anionic emulsifiers and polyacrylate microcapsules, 
resulting in anionic polyacrylate microcapsules. When Such 
anionic microcapsules are mixed with certain cationic depo 
sition polymers, microstructures are formed at the Surface of 
the anionic polyacrylate. Such anionic microstructures dis 
play high viscoelasticity, remain in tact even upon dilution 
during cleansing, and display strong adhesion to keratina 
ceous hair Surfaces. Combined with shampoo, these proper 
ties result in improved delivery efficiency of the encapsulated 
benefit agents to hair. 
0022. It is believed that the shampoo compositions com 
prising anionic polyacrylate microcapsules, along with spe 
cific cationic deposition polymers, delivers a higher deposi 
tion rate than shampoos containing non-anionic 
polyacrylates. In addition, anionic polyacrylate microcap 
Sules with specific cationic deposition polymers also have a 
higher retention rate on hair even in the presence of detersive 
Surfactants and carriers found in shampoo compositions. 
Applicants surprising discovery of adding anionic emulsifier 
to microcapsules to form anionic microcapsules can be 
accomplished by either: (1) adding the anionic emulsifier to 
an already formed microcapsule or (2) allowing the anionic 
emulsifier to associate with the microcapsule Surface during 
the microcapsule making process. Once formed, the anionic 
polyacrylate microcapsules are combined with the specific 
cationic polymer(s) chosen to form a premix for addition to an 
anionic Surfactant containing shampoo composition. 

Anionic Emulsifier 

0023 The addition of an anionic emulsifier forms a micro 
structure with a specified cationic deposition polymer at the 
external Surface of the microcapsules, i.e., the anionic emul 
sifier is at least a part of the external Surface of the microcap 
Sules, or is physically or chemically bound to the external 
Surface of the microcapsules. Such physical bindings include, 
for example, hydrogen bonding, ionic interactions, hydro 
phobic interactions, and electron transfer interactions. Such 
chemical bindings include, for example, covalent bindings 
Such as covalent grafting and crosslinking. 
0024. The anionic emulsifier is presentata level by weight 
of from about 0.1% to about 40%, from about 0.5% to about 
10%, or from about 0.5% to about 5%, by weight of the 
polyacrylate microcapsule. 
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0025. A variety of anionic emulsifiers can be used in the 
shampoo composition of the present invention as described 
below. The anionic emulsifiers include, by way of illustrating 
and not limitation, water-soluble salts of alkyl sulfates, alkyl 
ether Sulfates, alkyl isothionates, alkyl carboxylates, alkyl 
SulfoSuccinates, alkyl Succinamates, alkyl Sulfate salts such 
as Sodium dodecyl Sulfate, alkyl sarcosinates, alkyl deriva 
tives of protein hydrolyzates, acyl aspartates, alkyl or alkyl 
ether or alkylaryl ether phosphate esters, sodium dodecyl 
Sulphate, phospholipids or lecithin, or Soaps, Sodium, potas 
sium or ammonium Stearate, oleate or palmitate, alkylaryl 
Sulfonic acid salts such as sodium dodecylbenzenesulfonate, 
Sodium dialkylsulfo Succinates, dioctyl SulfoSuccinate, 
Sodium dilaurylsulfo Succinate, poly(styrene Sulfonate) 
Sodium salt, isobutylene-maleic anhydride copolymer, gum 
arabic, Sodium alginate, carboxymethylcellulose, cellulose 
Sulfate and pectin, poly(styrene Sulfonate), isobutylene-ma 
leic anhydride copolymer, gum arabic, carrageenan, Sodium 
alginate, pectic acid, tragacanth gum, almond gum and agar, 
semi-synthetic polymers such as carboxymethyl cellulose, 
sulfated cellulose, sulfated methylcellulose, carboxymethyl 
starch, phosphated Starch, lignin Sulfonic acid; and synthetic 
polymers such as maleic anhydride copolymers (including 
hydrolyzates thereof), polyacrylic acid, polymethacrylic 
acid, acrylic acid butyl acrylate copolymer or crotonic acid 
homopolymers and copolymers, vinylbenzenesulfonic acid 
or 2-acrylamido-2-methylpropanesulfonic acid homopoly 
mers and copolymers, and partial amide or partial ester of 
such polymers and copolymers, carboxymodified polyvinyl 
alcohol, Sulfonic acid-modified polyvinyl alcohol and phos 
phoric acid-modified polyvinyl alcohol, phosphated or Sul 
fated tristyrylphenol ethoxylates. 
0026. In addition, it is desirable to use anionic emulsifiers 
that have acrylate functionality since these can be covalently 
linked to the shell portion of the polyacrylate microcapsules 
during the microcapsule making process. Anionic emulsifiers 
useful herein include, but arent limited to: poly(meth)acrylic 
acid; copolymers of (meth)acrylic acids and its (meth)acry 
lates with C1-22 alkyl, C1-C8 alkyl, butyl; copolymers of 
(meth)acrylic acids and (meth)acrylamide; Carboxyvi 
nylpolymer; acrylate copolymers such as Acrylate/C10-30 
alkyl acrylate crosspolymer, Acrylic acid/vinyl ester copoly 
mer/Acrylates/Vinyl Isodecanoate crosspolymer, Acrylates/ 
Palmeth-25 Acrylate copolymer, Acrylate/Steareth-20 Ita 
conate copolymer, and Acrylate/Celeth-20 Itaconate 
copolymer, Polystyrene Sulphonate, copolymers of meth 
acrylic acid and acrylamidomethylpropane Sulfonic acid, and 
copolymers of acrylic acid and acrylamidomethylpropane 
Sulfonic acid; carboxymethycellulose; carboxy guar, copoly 
mers of ethylene and maleic acid; and acrylate silicone poly 
mer. Neutralizing agents may be included to neutralize the 
anionic emulsifiers herein. Non-limiting examples of Such 
neutralizing agents include Sodium hydroxide, potassium 
hydroxide, ammonium hydroxide, monoethanolamine, 
diethanolamine, triethanolamine, diisopropanolamine, ami 
nomethylpropanol, tromethamine, tetrahydroxypropyl ethyl 
enediamine, and mixtures thereof. Commercially available 
anionic emulsifiers include, for example, Carbomer Supplied 
from Noveon under the tradename Carbopol 981 and Car 
bopol 980: Acrylates/C10-30 Alkyl Acrylate Crosspolymer 
having tradenames Pemulen TR-1, Pemulen TR-2, Carbopol 
1342, Carbopol 1382, and Carbopol ETD 2020, all available 
from Noveon; sodium carboxymethylcellulose supplied from 
Hercules as CMC series; and Acrylate copolymer having a 
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tradename Capigel Supplied from Seppic. In another embodi 
ment, anionic emulsifiers are carboxymethylcelluloses. 

Polyacrylate Microcapsules 

0027 Various processes for microencapsulation, and 
exemplary methods and materials, are set forth in U.S. Pat. 
No. 6,592,990; U.S. Pat. No. 2,730,456; U.S. Pat. No. 2,800, 
457; U.S. Pat. No. 2,800,458; and U.S. Pat. No. 4,552,811. 
Each patent described throughout this application is incorpo 
rated herein by reference to the extent each provides guidance 
regarding microencapsulation processes and materials. 
0028. The present invention teaches a low permeability 
microcapsule comprising a core material and a wall material 
at least partially Surrounding, and in another embodiment, 
completely Surrounding, a core material. In the present inven 
tion, the polyacrylate microcapsules are benefit agent micro 
capsule particulates which encapsulate benefit agents by cap 
Sule wall materials comprised of polymers. 
0029 Capsule wall materials useful herein include, for 
example, those formed from melamine-formaldehyde or 
urea-formaldehyde condensates, melamine-resorcinol or 
urea-resorcinol condensates, as well as similar types of ami 
noplasts, gelatin, polyurethane, polyamide, polyolefin, 
polysaccaharide, protein, silicone, lipid, modified cellulose, 
gums, polyacrylate, polyphosphate, polystyrene, and polyes 
ters, or combinations of these materials. In another embodi 
ment, a wall material that provides low permeability is poly 
acrylate. 
0030 The benefit agents of said core may comprise a 
material selected from the group consisting of perfumes; 
brighteners; enzymes; perfumes; sensates in one aspect a 
cooling agent; attractants, anti-bacterial agents; dyes; pig 
ments; bleaches; and mixtures thereof. 
0031. In one aspect of said polyacrylate microcapsules, 
said benefit agent may comprise an anti-dandruff agent. Suit 
able, non-limiting examples of anti-dandruff agents include: 
pyridinethione salts, azoles, selenium Sulfide, particulate Sul 
fur, and mixtures thereof. Other embodiments include pyridi 
nethione salts, specifically the Zinc salt of 1-hydroxy-2-py 
ridinethione (known as “zinc pyridinethione' or “ZPT). 
Such anti-dandruff particulate should be physically and 
chemically compatible with the essential components of the 
composition, and should not otherwise unduly impair product 
stability, aesthetics or performance. 
0032. In addition to the anti-dandruffactives selected from 
polyvalent metal salts of pyrithione, the present invention 
may further comprise one or more anti-fungal or anti-micro 
bial actives. Suitable anti-microbial actives include coal tar, 
Sulfur, whitfield S ointment, castellani Spaint, aluminum 
chloride, gentian violet, octopiroX (piroctone olamine), ciclo 
piroX olamine, undecylenic acid and its metal salts, potas 
sium permanganate, selenium Sulphide, Sodium thiosulfate, 
propylene glycol, oil of bitter orange, urea preparations, 
griseofulvin, 8-Hydroxyquinoline ciloquinol, thiobendazole, 
thiocarbamates, haloprogin, polyenes, hydroxypyridone, 
morpholine, benzylamine, allylamines (such as terbinafine), 
tea tree oil, clove leaf oil, coriander, palmarosa, berberine, 
thyme red, cinnamon oil, cinnamic aldehyde, citronellic acid, 
hinokitol, ichthyol pale, Sensiva SC-50, Elestab HP-100, aze 
laic acid, lyticase, iodopropynyl butylcarbamate (IPBC), 
isothiazalinones Such as octyl isothiazalinone and azoles, and 
combinations thereof. Examples of anti-microbials include 
itraconazole, ketoconazole, selenium Sulphide and coal tar. 
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0033. The polyacrylate microcapsules useful herein are 
those releasing the benefit agents for a period of time after 
initial application. Potential trigger mechanisms for release 
of the encapsulated benefit agents may include, but are not 
limited to, mechanical forces, dehydration, light, pH, tem 
perature, or even changes in ionic strength. 
Process of making Anionic Polyacrylate Microcapsules 
0034. An anionic polyacrylate microcapsule can be 
formed by either: (1) coating an already formed microcapsule 
with an anionic emulsifier; or (2) adding the anionic emulsi 
fier to the microcapsule during the microcapsule making pro 
cess. Any known method for generating a microcapsule is 
useful herein. Example methods for making polyacrylate 
microcapsules are disclosed in U.S. Patent Application 
61/328,949; U.S. Patent Application 61/328,954; U.S. Patent 
Application 61/328,962; and U.S. Patent Application 61/328, 
967. 
0035. In one embodiment, polyacrlyate microcapsules are 
formed from water in oil, or oil in water emulsifications. 
During the polyacrylate microcapsule making process, a first 
composition is prepared as an oil phase. The oil phase may 
comprise oil; an oil soluble or dispersible primary, secondary, 
or tertiary amine; a multifunctional acrylate or methacrylate 
monomer or oligomer, an oil soluble acid; an initiator, and 
combinations thereof. In one embodiment, a nitrogenblanket 
is employed while the solution is mixed. Gradually, the tem 
perature is increased to create a first composition reaction 
product. After the first composition reaction product is 
formed, a second composition is added to the reaction prod 
uct. 

0036. The second composition is prepared as a water 
phase. The water phase may comprise water, an emulsifier 
that may be water soluble or water dispersible polymer or 
copolymer; at least one water phase initiator, one or more of 
an alkali or alkali salt, and combinations thereof. By water 
phase initiator, it is meant that the initiator is soluble or 
dispersible in water. 
0037. The second composition is then added to the oil 
solution of the first composition reaction product. This addi 
tion creates an oil-in-water emulsion. The reaction of the first 
composition in the presence of the second composition 
results in the formation of a low permeability microcapsule 
wall. The emulsion is further heated for a time and tempera 
ture sufficient to decompose the free radicals which are 
present in either one or both of the oil and water phases. 
0038. Furthermore, the polymerization of the monomers 
and oligomers in the oil phase causes a precipitation of the 
polymerized material. The precipitation of microcapsule wall 
material forms at the interface of the water and oil phases. 
0039. The anionic polyacrylate microcapsule is contained 
in the composition at a level by weight of from about 0.01% 
to about 50%, from about 0.05% to about 10%, from about 
0.1% to about 8%, or from about 0.25% to 3%. 
0040. The anionic polyacrylate microcapsules useful 
herein are those having a particle size of from about 1 micron 
to about 80 microns, from about 2 microns to about 50 
microns, and from about 5 microns to about 30 microns. 

A. Coating a Microcapsule 

0041. In one embodiment of the invention, the anionic 
emulsifier is added to an already formed polyacrylate micro 
capsule. The anionic emulsifier attaches to the surface of the 
microcapsule through hydrogen bonding, van der Waals 
forces, ionic interactions, hydrophobic interactions, or 
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chemical reactions. In one aspect, the anionic emulsifier Sur 
rounds at least a part of the external Surface of the polyacry 
late microcapsule, or is physically or chemically bound to the 
external Surface of the polyacrylate microcapsule. 

B. Adding Anionic Emulsifier to a Microcapsule 
0042. In another embodiment, the anionic emulsifier asso 
ciates with the microcapsule Surface during the microcapsule 
making process. When making the microcapsule, the anionic 
emulsifier is solubilized in an aqueous phase, which may 
optionally contain a free radical initiator, prior to emulsifica 
tion of the oil. The excess aqueous phase is then added to the 
oil phase to form an oil-in-water emulsion. The emulsion is 
then heated for a time and at a temperature sufficient to 
decompose the free radicals which are positioned in one or 
both of the oil and aqueous phases. Microcapsule wall mate 
rial is thereby formed at the interface of the water and oil 
phases. In one embodiment, when the emulsifier is comprised 
of acrylate moieties, the emulsifier may become chemically 
bound to the interfacial wall material. 

C. Forming the Premix 
0043. Once the anionic polyacrlyate microcapsule is 
formed by either formation step, the anionic polyacrylate 
microcapsule is added to a cationic deposition polymer to 
form a premix. It has been Surprisingly found that the anionic 
charge on the polyacrylate microcapsule leads to the forma 
tion of a microstructure on the shell of the microcapsule when 
combined with a cationic deposition polymer in the premix. 
This premix exhibits anionic polyacrylate microcapsules that 
have a higher viscoelasticity to the hair than microcapsules 
without an anionic charge and specific cationic deposition 
polymer thus giving a benefit to the hair. 

Slurry/Aggolmerate 

0044. In one embodiment, the anionic polyacrylate micro 
capsules are contained in a slurry. The slurry may be com 
bined with an adjunct ingredient to form a composition, for 
example, a shampoo consumer product. 
0045. In one aspect, the slurry may comprise one or more 
processing aids, selected from the group consisting of water, 
aggregate inhibiting materials such as divalent salts; particle 
Suspending polymers Such as Xanthan gum, guar gum, and 
caboxy methyl cellulose. In another embodiment, said pro 
cessing aids may be selected from the group consisting of 
amphoteric Surfactants such as cocamidopropyl betaine 
(CAPB), Zwitterionic surfactants, cationic swellable poly 
mers, latex particles such as acrylic based ester Rheovis CDE, 
and mixtures thereof. 
0046. In one aspect, the slurry may comprise a carrier 
selected from the group consisting of polar solvents, includ 
ing but not limited to, water, ethylene glycol, propylene gly 
col, polyethylene glycol, glycerol; nonpolar solvents, includ 
ing but not limited to, mineral oil, perfume raw materials, 
silicone oils, hydrocarbon paraffin oils, and mixtures thereof. 
0047. In another embodiment, the anionic polyacrylate 
microcapsules are contained in an agglomerate with a second 
material. In one aspect, said second materials may comprise a 
material selected from the group consisting of silicas, citric 
acid, sodium carbonate, Sodium sulfate, Sodium chloride, and 
binders such as sodium silicates, modified celluloses, poly 
ethylene glycols, polyacrylates, polyacrylic acids, Zeolites 
and mixtures thereof. 
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Cationic Deposition Polymer 
0048. The shampoo composition of the present invention 
comprises a cationic deposition polymer that forms a premix 
when added to the anionic polyacrylate microcapsules. Any 
known natural or synthetic cationic deposition polymer can 
be used herein. Examples include those polymers disclosed in 
U.S. Pat. No. 6,649,155; U.S. patent application Ser. No. 
12/103,902; U.S. Patent Publication 2008/0206355; and U.S. 
Patent Publication No. 2006/0099167A1. 
0049. The cationic deposition polymer is included in the 
composition at a level from about 0.01% to about 2%, in one 
embodiment from about 1.5% to about 1.9%, in another 
embodiment from about 1.8% to about 2.0%, in view of 
providing the benefits of the present invention. 
0050. The cationic deposition polymer is a water soluble 
polymer with a charge density from about 0.5 millieduiva 
lents per gram to about 12 millieduivalents per gram. The 
cationic deposition polymer used in the composition has a 
molecular weight of about 100,000 Daltons to about 5,000, 
000 Daltons. The cationic deposition polymer is a low charge 
density cationic polymer. 
0051. In one embodiment, the cationic deposition polymer 

is a synthetic cationic deposition polymer. A variety of Syn 
thetic cationic deposition polymers can be used including 
mono- and di-alkyl chain cationic Surfactants. In one embodi 
ment, mono-alkyl chain cationic Surfactants are chosen 
including, for example, mono-alkyl quaternary ammonium 
salts and mono-alkyl amines. In another embodiment, di 
alkyl chain cationic surfactants are used and include, for 
example, dialkyl (14-18) dimethyl ammonium chloride, 
ditallow alkyl dimethyl ammonium chloride, dihydrogenated 
tallow alkyl dimethylammonium chloride, distearyl dimethyl 
ammonium chloride, dicetyl dimethyl ammonium chloride, 
and mixtures thereof. 
0052. In another embodiment, the cationic deposition 
polymer is a naturally derived cationic polymer. The term, 
“naturally derived cationic polymeras used herein, refers to 
cationic deposition polymers which are obtained from natural 
Sources. The natural Sources may be polysaccharide poly 
mers. Therefore, the naturally derived cationic polymer may 
be selected from the group comprising starches, guar, cellu 
lose, Cassia, locust bean, Konjac, Tara, galactomannan, tapi 
oca, and synthetic polymers. In a further embodiment, cat 
ionic deposition polymers are selected from Mirapol 100S 
(Rhodia), Jaguar C17, polyDADMAC, Tapioca starch 
(AkZo), poly Triquat, and mixtures thereof. 

Forming a Premix 

0053. The cationic deposition polymer and the anionic 
polyacrylate microcapsule are mixed to form a premix before 
addition to the detersive composition comprising a detersive 
Surfactant and a carrier. 
0054 The weight ratio of the anionic polyacrylate micro 
capsule to the cationic deposition polymer (based on the dry 
weight of the anionic microcapsules and the dry weight of the 
cationic deposition polymer) is from about 0.5:30 to about 
20:1, from about 5:15 to about 15:1, and from about 5:1 to 
about 12:1. It is believed that too much cationic polymer may 
not provide enhanced and/or prolonged benefits to the benefit 
agent microcapsules due to the formation of excess cationic 
polymer coating on the capsule wall. This excess coating may 
prevent the microcapsule wall from breaking and releasing 
the benefit agents. 
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0055 Microcapsules and anionic emulsifiers may be dis 
persed in Solvents such as water while mixing with the cat 
ionic deposition polymer. In one embodiment, the amount of 
water present is from about 90% to about 50%, in another 
embodiment from about 70% to about 50%, and in another 
embodiment from about 60% to about 50%. In another 
embodiment of the invention, the anionic emulsifiers associ 
ate with the microcapsule walls to form anionic polyacrylate 
microcapsules prior to their mixing with cationic deposition 
polymers. 

Detersive Composition 
0056. The detersive composition can be all aqueous phase 
or may comprise both an oil phase and an aqueous phase. In 
one embodiment, the detersive composition has both an oil 
phase and an aqueous phase. After being added to the deter 
sive composition, the polyacrylate microcapsules reside in 
the aqueous phase of Such embodiments. 
0057 The detersive composition may comprise any com 
bination of the following components: 

A. Detersive Surfactant 

0058. The shampoo composition of the present invention 
includes a detersive surfactant. The detersive surfactant pro 
vides cleaning performance to the composition. The detersive 
Surfactant in turn comprises anionic detersive Surfactant, 
Zwitterionic or amphoteric detersive surfactant, or combina 
tions thereof. Various examples and descriptions of detersive 
surfactants are set forth in U.S. Pat. No. 6,649,155; U.S. 
patent application Ser. No. 12/103,902; and U.S. Patent Pub 
lication 2008/0206355, and are incorporated herein for refer 
CCC. 

0059. The concentration of the anionic surfactant compo 
nent in the shampoo should be sufficient to provide the 
desired cleaning and lather performance, and generally 
ranges from about 2% to about 50%, from about 8% to about 
30%, from about 10% to about 25%, or from about 12% to 
about 22%. 
0060 Anionic surfactants suitable for use in the composi 
tions are the alkyl and alkyl ether sulfates. Other suitable 
anionic detersive surfactants are the water-soluble salts of 
organic, Sulfuric acid reaction products. Still other suitable 
anionic detersive surfactants are the reaction products offatty 
acids esterified with isethionic acid and neutralized with 
Sodium hydroxide. Other similar anionic Surfactants are 
described in U.S. Pat. Nos. 2,486,921, 2,486,922; and 2,396, 
278. 

0061 Anionic detersive surfactants for use in the shampoo 
composition include ammonium lauryl Sulfate, ammonium 
laureth sulfate, triethylamine lauryl sulfate, triethylamine 
laureth sulfate, triethanolamine lauryl sulfate, triethanola 
mine laureth Sulfate, monoethanolamine lauryl Sulfate, 
monoethanolamine laureth Sulfate, diethanolamine lauryl 
Sulfate, diethanolamine laureth Sulfate, lauric monoglyceride 
Sodium sulfate, sodium lauryl Sulfate, sodium laureth Sulfate, 
potassium lauryl Sulfate, potassium laureth Sulfate, sodium 
lauryl sarcosinate, Sodium lauroyl sarcosinate, lauryl Sar 
cosine, cocoyl sarcosine, ammonium cocoyl sulfate, ammo 
nium lauroyl Sulfate, Sodium cocoyl sulfate, sodium lauroyl 
Sulfate, potassium cocoyl Sulfate, potassium lauryl Sulfate, 
triethanolamine laurylsulfate, triethanolamine lauryl sulfate, 
monoethanolamine cocoyl Sulfate, monoethanolamine lauryl 
Sulfate, sodium tridecyl benzene Sulfonate, Sodium dodecyl 
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benzene Sulfonate, Sodium cocoylisethionate and combina 
tions thereof. In a further embodiment of the present inven 
tion, the anionic Surfactant is sodium lauryl Sulfate or sodium 
laureth sulfate. 

0062 Suitable amphoteric or Zwitterionic detersive sur 
factants for use in the shampoo composition herein include 
those which are known for use in hair care or other personal 
care cleansing. Concentrations of Such amphoteric detersive 
surfactants range from about 0.5% to about 20%, and from 
about 1% to about 10%. Non limiting examples of suitable 
Zwitterionic or amphoteric surfactants are described in U.S. 
Pat. No. 5,104,646 (Bolich Jr. et al.), U.S. Pat. No. 5,106,609 
(Bolich Jr. et al.). 
0063 Amphoteric detersive surfactants suitable for use in 
the shampoo composition include those Surfactants broadly 
described as derivatives of aliphatic secondary and tertiary 
amines in which the aliphatic radical can be straight or 
branched chain and wherein one of the aliphatic substituents 
contains from about 8 to about 18 carbon atoms and one 
contains an anionic group Such as carboxy, Sulfonate, Sulfate, 
phosphate, orphosphonate. Amphoteric detersive surfactants 
for use in the present invention include cocoamphoacetate, 
cocoamphodiacetate, lauroamphoacetate, lauroamphodiac 
etate, and mixtures thereof. 
0064 Zwitterionic detersive surfactants suitable for use in 
the composition include those surfactants broadly described 
as derivatives of aliphatic quaternaryammonium, phospho 
nium, and sulfonium compounds, in which the aliphatic radi 
cals can be straight or branched chain, and wherein one of the 
aliphatic substituents contains from about 8 to about 18 car 
bonatoms and one contains an anionic group Such as carboxy, 
Sulfonate, Sulfate, phosphate or phosphonate. In another 
embodiment, Zwitterionics such as betaines are selected. 
0065. Non limiting examples of other anionic, Zwitteri 
onic, amphoteric or optional additional Surfactants Suitable 
for use in the compositions are described in McCutcheons, 
Emulsifiers and Detergents, 1989 Annual, published by M. C. 
Publishing Co., and U.S. Pat. Nos. 3,929,678, 2,658,072: 
2,438,091; 2,528,378. 

B. Anti-Dandruff Actives 

0066. The shampoo compositions of the present invention 
may also contain an anti-dandruff agent. Suitable, non-limit 
ing examples of anti-dandruff agents include: antimicrobial 
actives, pyridinethione salts, azoles, selenium sulfide, par 
ticulate Sulfur, keratolytic acid, Salicylic acid, octopiroX (pi 
roctone olamine), coal tar, and combinations thereof. In one 
aspect, the anti-dandruff agents typically are pyridinethione 
salts. Such anti-dandruff agents should be physically and 
chemically compatible with the essential components of the 
composition, and should not otherwise unduly impair product 
stability, aesthetics or performance. 
0067. Pyridinethione anti-dandruff agents are described, 
for example, in U.S. Pat. No. 2,809,971; U.S. Pat. No. 3,236, 
733; U.S. Pat. No. 3,753, 196; U.S. Pat. No. 3,761,418; U.S. 
Pat. No. 4,345,080; U.S. Pat. No. 4,323,683: U.S. Pat. No. 
4,379,753; and U.S. Pat. No. 4,470,982. It is contemplated 
that when ZPT is used as the anti-dandruff particulate in the 
compositions herein, that the growth or re-growth of hair may 
be stimulated or regulated, or both, or that hair loss may be 
reduced or inhibited, or that hair may appear thicker or fuller. 
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C. Aqueous Carrier 
0068. The formulations of the present invention can be in 
the form of pourable liquids (under ambient conditions). Such 
compositions will therefore typically comprise an aqueous 
carrier, which is present at a level of from about 20% to about 
95%, or even from about 60% to about 85%. The aqueous 
carrier may comprise water, or a miscible mixture of water 
and organic solvent, and in one aspect may comprise water 
with minimal or no significant concentrations of organic Sol 
vent, except as otherwise incidentally incorporated into the 
composition as minor ingredients of other essential or 
optional components. 
0069. The carrier useful in the present invention includes 
water and water solutions of lower alkyl alcohols and poly 
hydric alcohols. The lower alkyl alcohols useful herein are 
monohydric alcohols having 1 to 6 carbons, in one aspect, 
ethanol and isopropanol. The polyhydric alcohols useful 
herein include propylene glycol, hexylene glycol, glycerin, 
and propane diol. 

D. Other Optional Components 
0070 The shampoo composition may further comprise 
other optional ingredients that are known for use or otherwise 
useful in compositions. Such optional ingredients are most 
typically those described in reference books such as the 
CTFA Cosmetic Ingredient Handbook, Second Edition, The 
Cosmetic, Toiletries, and Fragrance Association, Inc. 1988, 
1992. 
0071. Further non-limiting examples of such optional 
ingredients include perfumes or fragrances, coloring agents 
or dyes, hair bleaching agents, thickeners, moisturizers, 
emollients, pharmaceutical actives, vitamins or nutrients, 
anti-dandruff agents, perfumes, hair colorants, hair perming 
agents, hair growth or restorer agents, and similar other mate 
rials. 

Method of Manufacture 

0072 The shampoo compositions of the present invention 
can be prepared by the process comprising: 1) coating a 
polyacrylate microcapsule with an anionic emulsifier to form 
an anionic polyacrylate microcapsule; 2) combining the 
anionic polyacrylate microcapsule with a cationic deposition 
polymer to form a premix; and 3) adding the premix to a 
detersive composition comprising Surfactant and a carrier. 
0073. In another embodiment, the shampoo compositions 
of the present invention can be prepared by the process com 
prising: 1) coating a polyacrylate microcapsule with an 
anionic emulsifier to forman anionic polyacrylate microcap 
Sule; 2) combining the anionic polyacrylate microcapsule 
with a cationic deposition polymer to form a premix; 3) 
adding the premix to a anionic Surfactant; and 4) adding the 
resulting composition of step (3) to a detersive composition 
comprising Surfactant and a carrier. 
0074. It has been unexpectedly found that the association 
of anionic polyacrylate microcapsules combined with cat 
ionic deposition polymers has a higher viscoelasticity than in 
the absence of the mixed components thus giving a better 
adhesion of the anionic microcapsules to the hair. 
0075 For example, when an anionic emulsifier compris 
ing a copolymer of acrylic acid and butyl acrylate (molecular 
weight of 40,000 g/mol), is mixed with various cationic poly 
mers to form a polymer premix, the result is a significant 
increase in viscoelasticity. This increase indicates a strong 
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polyelectrolyte interaction which is exemplified in the 
increase in Viscoelastic component G' as the quantity of cat 
ionic polymer increases (See Table 1) 

TABLE 1 

Viscoelasticity as a function of anionic:cationic polymer premix ratio. 

Anionic 
Anionic Cationic Surfac G' at 

Sample Emulsifier Polymer tant G' at 1 Hz 1 Hz 
Description (wt %) (wt %) (wt %) (Pascals) (Pascals) 

1:5 S.10% 25.48% 0.00% O.369 6.55 
Anionic:Cationic 
1:10 2.78% 27.79% 0.00% O.178 7.22 
Anionic:Cationic 
1:20 1.46%. 29.12% 0.00% O.233 7.92 
Anionic:Cationic 

0076 Furthermore, when an anionic surfactant is added to 
the polymer premix, a Substantial increase in viscoelasticity is 
also noted. Such an increase in viscoelasticity is influenced by 
the strength of the association between the cationic deposi 
tion polymer and the anionic Surfactant. This is exemplified in 
the increase in Viscoelastic component G' upon addition of 
anionic surfactant to the premix (See Table 2). 

TABLE 2 

Viscoelasticity as a function of anionic Surfactant addition to 
polymer premix. 

Anionic G' at 
Anionic Cationic Surfac- G' at 1 Hz 1 Hz 

Sample ID Emulsifier Polymer tant (Pascals) (Pascals) 

1:5 3.05% 15.25%. 10.87% 42 105.6 
Anionic:Cationic 
1:10 1.65%. 16.48%. 11.74% 37.1 7.1 
Anionic:Cationic 
1:20 O.86%. 17.17%. 12.23% 118.2 133.9 
Anionic:Cationic 

0077. In one embodiment of the invention, an anionic 
emulsifier is covalently bonded to the outer wall of the poly 
acrylate microcapsule by incorporating the anionic emulsifier 
during the microcapsule making process. In another embodi 
ment, the anionic emulsifier is added to the slurry comprising 
a fully formed polyacrylate microcapsule. After forming the 
anionic polyacrylate microcapsule through either step, a cat 
ionic deposition polymer is then added to the anionic micro 
capsule to form a viscoelastic premix. When this premix is 
then combined with an anionic Surfactant, an association of 
polymers forms a microstructure on the anionic polyacrylate 
microcapsule wall. The microstructure forms upon dilution of 
the shampoo composition. Once formed, the high viscosity of 
the polymer association microstructure results in an anionic 
polyacrylate microcapsule that maintains its microcapsule 
structure even upon dilution of the shampoo during washing. 
In addition, the microcapsule structure provides multiple 
points of contact to the substrate which works to resist rinse 
off of the microcapsules during the use of the shampoo com 
position. 
0078. The polyacrylate microcapsules of the present 
invention can be formulated into any suitable form and pre 
pared by any process chosen by the formulator, non-limiting 
examples of which are described in U.S. Pat. No. 5,879,584; 
U.S. Pat. No. 5,691,297: U.S. Pat. No. 5,574,005: U.S. Pat. 
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No. 5,569,645; U.S. Pat. No. 5,565,422; U.S. Pat. No. 5,516, 
448; U.S. Pat. No. 5,489,392; U.S. Pat. No. 5,486,303 all of 
which are incorporated herein by reference. 
0079 Any suitable method of making the shampoo of the 
present invention may be used non-limiting examples of 
which are described in U.S. Pat. No. 5,879,584; U.S. Pat. No. 
5,691,297; U.S. Pat. No. 5,574,005; U.S. Pat. No. 5,569,645; 
U.S. Pat. No. 5,565,422; U.S. Pat. No. 5,516,448; U.S. Pat. 
No. 5,489,392; U.S. Pat. No. 5,486,303 all of which are 
incorporated herein by reference. 

Product Forms 

0080. The shampoo compositions of the present invention 
can be in the form of rinse-off products or leave-on products, 
and can be formulated in a wide variety of product forms, 
including but not limited to creams, gels, emulsions, mousses 
and sprays. 
0081. In one embodiment, the shampoo composition is in 
the form of a gel comprising less than about 45% water. In 
Such embodiment, the gel may have a neat viscosity of about 
1,000 cps to about 10,000 cps. The neat viscosity of a gel can 
be defined as the viscosity of the fluid at a shear rate of 1/sec. 
Scientifically, viscosity is the ratio of shear stress to shear 
rate. In some embodiments, the range of shear rates for gels is 
from 0.01/sec to 10/sec. 
0082 Neat viscosity of the gel product form can be mea 
Sured with a rheometer according to the following method: 

I0083 (1) Load the sample onto the plate. 
I0084 (2) Establish a gap of 1 millimeter between the 1 
degree cone and the plate. 

I0085 (3) Perform a shear sweep on the fluid from 0.01/ 
sec to 10/sec. 

I0086 (4) Record the shear stress response of the fluid. 
I0087 (5) Determine the neat viscosity of the fluid by 

calculating the ratio of shear stress to shear rate at each 
shear rate. 

Test Methods 

0088. It is understood that the test methods that are dis 
closed in the Test Methods Section of the present application 
should be used to determine the respective values of the 
parameters of Applicants invention as such invention is 
described and claimed herein. 

A. ClogP 
I0089. The “calculated logP' (ClogP) is determined by the 
fragment approach of Hansch and Leo (cf., A. Leo, in Com 
prehensive 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). 
ClogP values may be calculated by using the "CLOGP pro 
gram available from Daylight Chemical Information Systems 
Inc. of Irvine, Calif. U.S.A. 

B. Boiling Point 
0090 Boiling point is measured by ASTM method 
D2887-04a, “Standard Test Method for Boiling Range Dis 
tribution of Petroleum Fractions by Gas Chromatography.” 
ASTM International. 

C. Median Particle Size 

0091 Particle size is measured using an Accusizer 780A, 
made by Particle Sizing Systems, Santa Barbara Calif. The 
instrument is calibrated from 0 to 300L. using Duke particle 
size standards. Samples for particle size evaluation are pre 
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pared by diluting about 1 g of capsule slurry in about 5 g of 
de-ionized water and further diluting about 1 g of this solution 
in about 25 g of water. 
0092. About 1 g of the most dilute sample is added to the 
Accusizer and the testing initiated, using the autodilution 
feature. The Accusizer should be reading in excess of 9200 
counts/second. If the counts are less than 9200 additional 
sample should be added. The accusizer will dilute the test 
sample until 9200 counts/second and initiate the evaluation. 
After 2 minutes of testing the Accusizer will display the 
results, including Volume-weighted median size. 
0093. The broadness index can be calculated by determin 
ing the particle size at which 95% of the cumulative particle 
volume is exceeded (95% size), the particle size at which 5% 
of the cumulative particle volume is exceeded (5% size), and 
the median volume-weighted particle size (50% size-50% of 
the particle volume both above and below this size). Broad 
ness Index (5)=((95% size)-(5% size)/50% size). 

D. Olfactive Analysis of Shampoo Product 
0094. Analysis steps include: 

0.095 a.0.4 millileters of Shampoo product is applied to 
a hair Switch (IHI. 4 grams, 8 inches long, moderately 
damaged grade) that has been combed, wet, and lightly 
squeeged. Lather switch 50-60 strokes (30 seconds) in a 
milking action. 

0.096 b. Rinse with stationary shower rinse with no 
manipulation of hair (100 degrees Fahrenheit water tem 
perature, water flow at 1.5 gallons per minute, for 30 
Seconds, Water hardness of 8 grains per gallon). Lightly 
Squeegee once down the hair Switch from top to bottom 
between fingers after rinsing to remove excess water. 

0097 c. Repeat application of product per step (a), 
milking, rinsing, and Squeeging per step (b). 

0.098 d. Leave hair to dry at ambient temperature by 
hanging it on a rack. After approximately 3 hours, olfac 
tively grade the hair switch according to the Primavera 
Grade (0-100 scale for intensity, where a 10 point dif 
ference is consumer noticeable). Record this as the Ini 
tial Pre-Comb fragrance intensity. 

0099 e. Comb the hair switch 3 times and olfactively 
grade, record this as the Initial Post-Comb fragrance 
intensity. 

0.100 f. Leave the hair switch under ambient conditions 
(70 degrees Fahrenheit and 30% relative humidity) for 
24 hours. Then, olfactively grade the hair switch accord 
ing to the Primavera Grade (0-100 scale for intensity, 
where a 10 point difference is consumer noticeable), 
record this as the 24 hr aged Pre-Comb olfactive inten 
sity. Comb the hair Switch 3 times and assignan olfactive 
grade, record this as the 24hr aged Post-Comb olfactive 
intensity. 

E. Fracture Strength Test Method 
0101 Analysis steps include: 
0102 a.) Place 1 gram of particles in 1 liter of distilled 
deionized (DI) water. 
(0103 b.) Permit the particles to remain in the DI water for 
10 minutes and then recover the particles by filtration, using 
a 60 mL syringe filter, 1.2 micron nitrocellulose filter (Milli 
pore, 25 mm diameter). 
0104 c.) Determine the rupture force of 50 individual 
particles. The rupture force of a particle is determined using 
the procedure given in Zhang, Z.; Sun, G: “Mechanical Prop 
erties of Melamine-Formaldehyde microcapsules. J. 
Microencapsulation, Vol 18, no. 5, pages 593-602, 2001. 
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Then calculate the fracture strength of each particle by divid 
ing the rupture force (in Newtons) by the cross-sectional area 
of the respective spherical particle (tr., where r is the radius 
of the particle before compression), said cross-sectional area 
being determined as follows: measuring the particle size of 
each individual particle using the experimental apparatus and 
method of Zhang, Z.; Sun, G; “Mechanical Properties of 
Melamine-Formaldehyde microcapsules. J. Microencapsu 
lation, Vol 18, no. 5, pages 593-602, 2001. 
0105 d.) Use the 50 independent measurements from c.) 
above, and calculate the percentage of particles having a 
fracture strength within the claimed range fracture strength 
range. 

F. Zeta Potential 

0106 (1) Equipment specifications: Malvern Zeata 
sizer Nano Model ZEN3600 Sample cell, disposable 
capillary cell (green cell) 

0107 (2) Use Duke standards to measure the PSD, and 
use it to measure the Zeta potential to assure that the 
instrument is functioning properly. 

(0.108 (3) Flush a DTS 1060 capillary cell with 1-2 mL 
ethanol, the with DI water to prepare the capillary cell. 

0109 (4) Sample preparation: first, filter 20 mL DI 
water through 0.2 micron filter into a 20 mL vial. Add 1 
drop (50 microliters of 30 wt % solids particulat suspen 
sion into the vial and invert the sample back and forth 
gently until the particulate Suspension is homoge 
neously dispersed in the vial. Next, rinse a DTS 1060 
green disposable Zeta cell with 1-2 mL of DI water, then 
use a syringe to transfer the sample solution from the vial 
into the Zeta cell, making Sure that no air bubbles are 
present in the cell. Fill the cell to the top, then place a cap 
on the cell outlet and inlet (again making Sure no air 
bubbles are present in the sample cell). Then, place the 
cell in the sample chamber, with the electrodes facing 
the sides of the system. Finally, place the sample cell in 
the instrument. 

0110 (5) Conditions for the run: 
0111 a. Refractive index=1.35 (this number may 
vary for Suspensions. One can measure the refractive 
index for any particulate Suspension using a refracto 
meter) 

0112 b. Temperature=25 degrees Centigrade 
0113 c. Equilibration time=1 minute 
0114 d. Smoluchowski model to be used to calculate 
the Zeta potential 

0115 (6) Measure each sample in triplicate. The result 
from the instrument is reported as Zeta Potential in mil 
liVolts, with no extrapolation. 

EXAMPLES 

0116 While particular embodiments of the present inven 
tion have been illustrated and described, it would be obvious 
to those skilled in the art that various other changes and 
modifications can be made without departing from the spirit 
and scope of the invention. It is therefore intended to cover in 
the appended claims all Such changes and modifications that 
are within the scope of this invention. 
0117. A perfume composition, called Scent A, is utilized 

to prepare the examples of the invention. The table below lists 
the ingredients, and their properties. Table 2 provides the 
ClogP breakdown of the perfume oil composition. 

Aug. 11, 2016 

TABLE 1 

Material Name ClogP Boiling Point C. 

Beta Gamma Hexenol 1.3 155 
Phenyl Ethyl Alcohol 1.32 219 
Helional 1.77 329 
Triplal Extra 1.78 199 
Amyl-Acetate (isomer Blends) 1.87 135 
Melonal 2.09 182 
Liffarome 2.14 167 
So Eugenol Acetate 2.17 303 
Cis 3 HexenylAcetate 2.18 167 
asmolactone 2.36 219 
26-nonadien-1-ol 2.43 213 
Florosa 2.46 238 
Nonalactone 2.66 193 
Cis Jasmone 2.81 254 
Ethyl Linalool 2.92 223 
Pino Acetaldehyde 2.98 261 
Methyl Dihydro Jasmonate 3.01 323 
Ondecavertol 3.06 242 
AZurone 10/tec 0015573 3.06 395 
Dihydro Myrcenol 3.08 195 
Cyclemax 3.23 281 
Hivernal 3.29 351 
Pomarose 3.51 214 
Undecalactone 3.75 228 
Damascenone Total 937459 3.89 267 
Acalea (01-1963) 3.9 344 
Cis-3-hexenyl Salicylate 4 316 
onone Beta 4.02 267 
Polysantol 4.21 256 
AmbroXan 4.58 285 
5-cyclohexadecen-1-one S.O4 331 
so E Super Or Wood 5.05 325 
Laevo Muscone S.48 321 
Helvetolide 947.650 5.56 309 

Example 1 

Nonionic Microcapsule (TAS0810101, 
MVF1837–94B) 

0118. An oil solution, consisting of 75 g Fragrance Oil 
scenta, 75 g of Isopropyl Myristate, 0.6 g. DuPont Vazo-52, 
and 0.4 g DuPont Vazo-67, is added to a 35° C. temperature 
controlled steeljacketed reactor, with mixing at 1000 rpm (4 
tip, 2" diameter, flat mill blade) and a nitrogenblanket applied 
at 100 cc/min. The oil solution is heated to 75° C. in 45 
minutes, held at 75° C. for 45 minutes, and cooled to 60°C. in 
75 minutes. 

0119) A second oil solution, consisting of 37.5 g Fra 
grance Oil, 0.5g tertiarybutylaminoethyl methacrylate, 0.4g 
2-carboxyethyl acrylate, and 20 g Sartomer CN975 
(hexafunctional urethane-acrylate oligomer) is added when 
the first oil solution reached 60°C. The combined oils are held 
at 60° C. for an additional 10 minutes. 

0120 Mixing is stopped and a water Solution, consisting 
of 56 g of 5% active polyvinyl alcohol Celvol 540 solution in 
water, 244 g water, 1.1 g 20% NaOH, and 1.2 g DuPont 
Vazo-68WSP, is added to the bottom of the oil solution, using 
a funnel. 

I0121 Mixing is again started, at 2500 rpm, for 60 minutes 
to emulsify the oil phase into the water solution. After milling 
is completed, mixing is continued with a 3" propeller at 350 
rpm. The batch is held at 60°C. for 45 minutes, the tempera 
ture is increased to 75° C. in 30 minutes, held at 75° C. for 4 
hours, heated to 90° C. in 30 minutes and held at 90° C. for 8 
hours. The batch is then allowed to cool to room temperature. 
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The finished microcapsules have a median particle size of 6.4 
microns, a broadness index of 1.3, and a Zeta potential of 
negative 0.5 millivolts. 

Example 2 

Anionic Microcapsule, Large Particle Size 
(TAS1122101) 

0122 Capsules are made using identical materials, com 
positions, and process conditions as in Example 1 with the 
following exceptions: 1 gram of Vazo-52, 0.8 grams of Vazo 
67, 0.3 grams of tertiarybutylaminoethyl methacrylate, 0.25 
grams of 2-carboxyethyl acrylate, and 12 grams of Sartomer 
CN975 as compositional differences in the oil phase; and 22 
grams of 25% active Colloid 351, and 308 grams of water as 
compositional differences in the water phase. All other mix 
ing and process conditioner remains the same. The finished 
microcapsules have a median particle size of 10.7 microns, a 
broadness index of 1.5, and a Zeta potential of negative 60 
milivolts. 

Example 3 

Anionic Microcapsule, Small Particle Size 
(TAS1123101) 

0123 Capsules are made using identical materials, com 
positions, and process conditions as in Example 1 with the 
following exceptions: 1 gram of Vazo-52, 0.8 grams of Vazo 
67, 1.5 grams of tertiarybutylaminoethyl methacrylate, 1.2 
grams of 2-carboxyethyl acrylate, and 60 grams of Sartomer 
CN975 as compositional differences in the oil phase; and 68 
grams of 25% active Colloid 351, and 282 grams of water as 
compositional differences in the water phase. All other mix 
ing and process conditioner remains the same. The finished 
microcapsules have a median particle size of 1.4 microns, a 
broadness index of 1.2, and a Zeta potential of negative 60 
milivolts. 

Example 4 

Cationic Microcapsule (TAS0204101) 
0.124. An oil solution, consisting of 112.5g Fragrance Oil 
Scent A, 37.5g of Isopropyl Myristate, 0.6 g. DuPont Vazo-52, 
and 0.4 g DuPont Vazo-67, is added to a 35° C. temperature 
controlled steeljacketed reactor, with mixing at 1000 rpm (4 
tip, 2" diameter, flat mill blade) and a nitrogenblanket applied 
at 100 cc/min. The oil solution is heated to 75° C. in 45 
minutes, held at 75° C. for 45 minutes, and cooled to 60°C. in 
75 minutes. 
0.125. A second oil solution, consisting of 37.5 g Fra 
grance Oil, 0.5g tertiarybutylaminoethyl methacrylate, 0.4g 
2-carboxyethyl acrylate, and 20 g Sartomer CN975 
(hexafunctional urethane-acrylate oligomer) is added when 
the first oil solution reached 60°C. The combined oils are held 
at 60° C. for an additional 10 minutes. 
012.6 Mixing is stopped and a water Solution, consisting 
of 5.6 g of poly(dimethylamine-co-epichlorohydrin-co-eth 
ylenediamine) and 360 grams of water, 2.8 g. 20% NaOH, and 
1.2 g DuPont Vazo-68WSP, is added to the bottom of the oil 
Solution, using a funnel. 
0127. Mixing is again started, at 2500 rpm, for 60 minutes 

to emulsify the oil phase into the water solution. After milling 
is completed, mixing is continued with a 3" propeller at 350 
rpm. The batch is held at 60°C. for 45 minutes, the tempera 
ture is increased to 75° C. in 30 minutes, held at 75° C. for 4 
hours, heated to 90° C. in 30 minutes and held at 90° C. for 8 
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hours. The batch is then allowed to cool to room temperature. 
The finished microcapsules have a median particle size of 
10.5 microns, abroadness index of 1.3, and a Zeta potential of 
25 milivolts. 

Example 5 

Anionic Microcapsule (TAS1101101) 

0128 Capsules are made using identical materials, com 
positions, and process conditions as in Example 2 with the 
following exceptions: 1 gram of tertiarybutylaminoethyl 
methacrylate, 0.8 grams of 2-carboxyethyl acrylate, and 40 
grams of Sartomer CN975 as compositional differences in the 
oil phase; and 22 grams of 25% active Colloid 351, and 282 
grams of water as compositional differences in the water 
phase. All other mixing and process conditioner remains the 
same. The finished microcapsules have a median particle size 
of 4.8 microns, a broadness index of 1.3, and a Zeta potential 
of negative 60 milivolts. 

Example 6 

Microcapsule with Cationic Polymer Emulsifier 

I0129 Capsules are made using identical materials, com 
positions, and process conditions as in Example 1 with the 
following exceptions: 20 grams of 32% active poly(diallyl 
dimethyl ammonium chloride) added to the water phase, 
along with 236 grams of water. All other mixing and process 
conditioner remains the same. The finished microcapsules 
have a median particle size of 9 microns, and a broadness 
index of 1.3, and a Zeta potential of 38 millivolts. 

Example 7 

Shampoo Composition 

O130 

EXAMPLE COMPOSITION 

Ingredient I II II 

Water C.S. C.S. C.S. 
Polyquaternium 76' 2.50 
Guar, Hydroxylpropyl Trimonium O.25 
Chloride? 
Polyquaterium 6 0.79 
Sodium Laureth Sulfate (SLE3S) 21.43 21.43 21.43 
Sodium Lauryl Sulfate (SLS) 20.69 20.69 20.69 
Silicone 0.75 1.OO O.S 
Cocoamidopropyl Betaine' 3.33 3.33 3.33 
Cocoamide MEA O 1.O O 
Ethylene Glycol Distearate' SO 1...SO SO 
Sodium Chloride'' O.25 O.25 O.25 
Fragrance O.70 O.70 O.70 
Preservatives, pH adjusters Up to 1% Up to 1% Up to 1% 

MirapolAT- 1, Copolymer of Acrylamide(AM) and TRIQUAT.MW = 1,000,000; CD = 1.6 
medigram; 10% active; Supplier Rhodia 
'Jaguar C500, MW-500,000, CD = 0.7, supplier Rhodia 
Mirapol 100S, 31.5% active, supplier Rhodia 
'Sodium Laureth Sulfate, 28% active, supplier: P&G 
Sodium Lauryl Sulfate, 29% active supplier: P&G 
Glycidol Silicone VC2231-193C 
Tegobetaine F-B, 30% active supplier: Goldschmidt Chemicals 
Monamid CMA, 85% active, supplier Goldschmidt Chemical 
Ethylene Glycol Distearate, EGDS Pure, supplier Goldschmidt Chemical 
'Sodium Chloride USP (food grade), supplier Morton; note that salt is an adjustable 
ingredient, higher or lower levels may be added to achieve target viscosity, 
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EXAMPLE COMPOSI 
TION 

Ingredient IV V 

Sodium Laureth Sulfate 1O.OO 10.00 
Sodium Lauryl Sulfate 1...SO 1...SO 
Cocamidopropyl betaine 2.OO 2.00 
Guar Hydroxypropyl trimonium chloride(1) O4O 
Guar Hydroxypropyl trimonium chloride(2) O.40 
Dimethicone(3) 2.OO 2.00 
Gel Network(4) 27.27 
Ethylene Glycol Distearate 1...SO 1...SO 
5-Chloro-2-methyl-4-isothiazolin-3-one, Kathon O.OOOS O.OOOS 
CG 
Sodium Benzoate O.25 O.25 
Disodium EDTA O.13 O.13 
Perfume O4O O.40 
Citric Acid Sodium Citrate Dihydrate pH QS pH QS 
Sodium Chloride/Ammonium Xylene Sulfonate Visc. QS Visc. QS 
Water QS QS 

(1) Jaguar C17 available from Rhodia 
(2) N-Hance 3269 (with Mol. W. of -500,000 and 0.8 megg) available from Aquilaon 
Hercules 
(3) Viscasil 330M available from General Electric Silicones 
(4) GelNetworks; See Composition below. The water is heated to about 74°C, and the Cetyl 
Alcohol, Stearyl Alcohol, and the SLES Surfactant are added to it. After incorporation, this 
mixture is passed through a heat exchanger where it is cooled to about 35°C. As a result of 
this cooling step, the Fatty Alcohols and surfactant crystallized to form a crystalline gel 
network, 

Ingredient Wt. 90 

Water 86.14% 
Cetyl Alcohol 3.46% 
Steary Alcohol 6.44% 
Sodium laureth-3 sulfate (28% Active) 3.93% 
5-Chloro-2-methyl-4-isothiazolin-3-one, Kathon CG O.O.3% 

Example 8 

Shampoo with No Premixing of Capsules 

0131 Perfume and/or perfume microcapsules disclosed in 
the above examples are added on top of a pre-made shampoo 
formula with a 10 wt % formula hole (shampoo compositions 
of Example 7 II, formulations with 10% hole). The table 
below lists the masses of the various ingredients. The mixture 
is then speed mixed at 1900 RPM for 1 minute using a DAFC 
400FVZ speed mixer. The Olfactive Analysis of Shampoo 
Product test method is utilized to grade hair treated with the 
prepared shampoo compositions. These results are presented 
below. 

Mass of 
Microcapsule Mass of 4hr 

Example PMC or Perfume Mass of Water (Pre/Post 
Reference Example ID (g) Shampoo (g) (g) Comb) 

8A Scent A O.SO 90.0 9.SO 10.10 
8B 1 1.81 90.0 8.19 10.15 
8C 2 1.43 90.0 8.57 10.15 
8D 3 2.42 90.0 7.58 10.15 
8E 4 148 90.0 8.52 10.10 
8F 5 2.13 90.0 7.87 10.10 
8G 6 2.39 90.0 7.61 O.O 
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Example 9 

Shampoo with Premixing of Capsules 

0.132. The perfume microcapsules of Examples 1 through 
6 are first premixed with polyDADMAC (polydiallyl dim 
ethyl ammonium chloride, Mirapol 100S from Rhodia) by 
preweighing the perfume microcapsules in a jar, then adding 
the Mirapol 100S, followed by the addition of water. The 
contents are then mixed at 1950 RPM for 1 minutes using a 
Hausfeld DAFC 400FVZ speed mixer to achieve a homoge 
neous Suspension of microcapsules. The masses of materials 
that are premixed are recorded in the table below. The poly 
mer to perfume ratio in the premix is maintained at 1:5 for all 
of the samples, and the amount of Mirapol 100S polymer is 
maintained at 0.10 wt % in the finished shampoo formulation. 

Mass Mass Final 

PMC of Mirapol of Perfume 

Premix Example Mass of 100S Polymer Water Content 
ID ID Microcapsule (31.5% active) (g) wt % 

9A 1 10.87 1.90 7.23 15% 

9B 2 8.60 1.90 9.SO 15% 

9C 3 14.49 1.90 3.60 15% 

9D 4 8.89 1.90 9.20 15% 

9E 5 12.77 1.90 5.33 15% 

9F 6 14.32 1.90 3.77 15% 

I0133. The cationic polymer/microcapsule premixes are 
then formulated into a shampoo (example compositions pro 
vided in Example 7 II, a formulation with 10% hole was 
utilized) by preweighing the shampoo in ajar, then adding the 
premix, followed by addition of water, and then mixing at 
1950 RPM for 1 minute using a Hausfeld DAFC 400FVZ 
Speed Mixer to achieve a homogeneous product. 

I0134. The Olfactive Analysis of Shampoo Product test 
method is utilized to grade hair treated with the prepared 
shampoo compositions. These results are presented below. 

24 hr 
(Pre/Post 
Comb) 

OO 
OO 
OO 
OO 
OO 
OO 
OO 
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Mass of Mass 
PMC Microcapsule Mass of of 4hr 24 hr 

Example Example or Perfume Shampoo Water (Pre/Post- (Pre/Post 
Reference ID (g) (g) (g) Comb) Comb) 

9G Scent A O.SO 90.0 9.SO 10.10 OO 
9H: Nonionic 1 3.33 90.0 6.67 10.15 OO 
9I: Anionic 2 3.33 90.0 6.67 25.35 10.2O 
9J: Anionic 3 3.33 90.0 6.67 3O45 10.40 
9K: Cationic 4 3.33 90.0 6.67 10.10 OO 
9L: Anionic 5 3.33 90.0 6.67 40, SO 20:40 
9M: Cationic 6 3.33 90.0 6.67 5/5 OO 

Note that the anionic microcapsules provide the best olfactive results, 

Example 10 

Cationic Polymer Level Study 
0135 Anionic microcapsules of Example 5 are premixed 
with various amounts of polyDADMAC (Mirapol 100S, 
Rhodia), see table below. These premixes are agitated at 1950 
RPM for 1 minute using a Hausfeld 400 FVZ Speed Mixer. 
The premixes are then added to shampoo of Example 7 II 
(formulation with 10% hole), and formulation balanced to 
100% with the addition of water. The shampoo mixture is then 
agitated at 1950 RPM for 1 minute using a Hausfeld 400 FVZ 
Speed Mixer. 
0136. The Olfactive Analysis of Shampoo Product test 
method is utilized to grade hair treated with the prepared 
shampoo compositions. These results are presented below. 

Shampoo Microcapsule 4hr 24 hr 
Premix Mirapol of Example 5 Deionized Pre/Post Pre/Post 

Sample ID (g) 100S (g) (g) Water (g) Comb Comb 

10A 90 O O.OO 9.5 10.15 OO 
1OB 90 O.OO 2.00 8.01 30,35- 10.2O 
10C 90 O.32 2.00 7.69 40+55- 20:40 
1OD 90 0.79 2.00 7.22 40.45- 10:30+ 
1 OE 90 1.59 2.00 6.42 40,55 1035 
1OF 90 3.17 2.00 4.84 40.60+ 20+35+ 
1OG 90 6.32 2.00 1.68 1015- 5/10 

Notice that very low levels of polymer are required for pre 
mixing with the microcapsules to achieve the desired inter 
action and delivery efficiency. 

Example 11 

A Variety of Cationic Polymers mixed with Anionic 
Microcapsules 

0.137 Anionic microcapsules of Example 5 are premixed 
with a variety of cationic polymers, see table below. The 
powder polymers (100% active in the table below) are first 
mixed with water at 1950 RPM for 1 minute using a Hausfeld 
400 FVZ Speed Mixer. In the case of Tapioca starch, the 
dispersion is also heated. Subsequently, anionic microcap 

Sample ID Polymer Type 

11A 
11B 

sules of Example 5 are added to the polymer solutions in 
water, and these premixes are agitated at 1950 RPM for 1 
minute using a Hausfeld 400 FVZ Speed Mixer. The premixes 
are then added to shampoo of Example 7 II, and formulation 
balanced to 100% with the addition of water. The shampoo 
mixture is then agitated at 1950 RPM for 1 minute using a 
Hausfeld 400 FVZ Speed Mixer. 
(0.138. The Olfactive Analysis of Shampoo Product test 
method is utilized to grade hair treated with the prepared 
shampoo compositions. These results are presented below. 

Polymer Premix Preparation 

0.139 

Anionic 
Microcapsule Final 

Polymer of Example 5 Polymer Water Perfume 
Activity % (g) (g) (g) wt % 

Mirapol 100S 31.50% 12.43 1.85 5.72 14.60% 
70:30 Guar: Aptac 100.00% 12.43 O.S8 6.99 14.60% 
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-continued 

Anionic 
Microcapsule 

Polymer of Example 5 Polymer Water 
Sample ID Polymer Type Activity % (g) (g) (g) 

11C HMW, HCD 88.00% 12.43 O.66 6.91 
Guar:Maptaic 

11D Triquat 15.50% 12.43 3.77 3.81 
11E Jaguar C17 100.00% 12.43 O.S8 6.99 
11F Tapioca 100.00% 12.43 O.S8 6.99 

Shampoo Preparation and Olfactive Analysis 
0140 

Perfume PDT 4hr 
Sample Polymer Technology Shampoo Mass Water Pre/Post 
D Type (PDT) Mass (g) (g) (g) Comb 

1G None Scent A 4S.OO O.2SO 4.7SO 25.25 
1H None Example 5 4S.OO 1.064 3.936 15+15+ 
1I Mirapol 11A 4S.OO 1.712 3.288 35-fsO 

1OOS 
1G 70:30 11B 4S.OO 1.712 3.288 30+45+ 

Guar: Aptac 
1H HMW, HCD 11C 4S.OO 1.712 3.288 2S,35. 

Guar:Maptaic 
1I Triquat 11D 4S.OO 1.712 3.288 30+f 60 
1. Jaguar C17 11E 4S.OO 1.712 3.288 30, 70 
1K Tapioca 11F 4S.OO 1.712 3.288 35+f 60 

Note that the choice of polymer is critical in achieving a 
favorable interaction between the microcapsule, cationic 
deposition polymer, and the shampoo formulation. 
0141. The dimensions and values disclosed herein are not 
to be understood as being strictly limited to the exact numeri 
cal values recited. Instead, unless otherwise specified, each 
such dimension is intended to mean both the recited value and 
a functionally equivalent range Surrounding that value. For 
example, a dimension disclosed as “40 mm is intended to 
mean “about 40 mm.” 
0142 Every document cited herein, including any cross 
referenced or related patent or application is hereby incorpo 
rated herein by reference in its entirety unless expressly 
excluded or otherwise limited. The citation of any document 
is not an admission that it is prior art with respect to any 
invention disclosed or claimed herein or that it alone, or in any 
combination with any other reference or references, teaches, 
Suggests or discloses any such invention. Further, to the extent 
that any meaning or definition of a term in this document 
conflicts with any meaning or definition of the same term in a 
document incorporated by reference, the meaning or defini 
tion assigned to that term in this document shall govern. 
0143. While particular embodiments of the present inven 
tion have been illustrated and described, it would be obvious 
to those skilled in the art that various other changes and 
modifications can be made without departing from the spirit 
and scope of the invention. It is therefore intended to cover in 
the appended claims all Such changes and modifications that 
are within the scope of this invention. 
What is claimed is: 
1. A composition comprising: 
(a) from about 0.01% to about 50%, by weight of the 

composition of an anionic charged polyacrylate micro 
capsule 
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Final 
Perfume 
wt % 

14.60% 

14.60% 
14.60% 
14.60% 

24 hr 
Prefpost 
Comb 

10.10 
10.10 

20-f3S 

20-f3S 

10.30 

20+f45 
10-iss 
10.45 

(b) from about 0.01% to about 2%, by weight of the com 
position of a cationic deposition polymer; 

(c) from about 2% to about 50%, by weight of the compo 
sition, of a detersive surfactant; and 

(d) from about 20% to about 95%, by weight of the com 
position, of a carrier. 

2. The composition of claim 1, wherein the anionic charged 
polyacrylate microcapsule is made by adding the anionic 
emulsifier to the polyacrylate microcapsule during the 
polacrylate microcapsule making process. 

3. The composition of claim 1, wherein the anionic charged 
polyacrylate microcapsule and the cationic deposition poly 
mer are mixed Such that the weight ratio of the anionic 
charged polyacrylate microcapsule to the cationic deposition 
polymer is from about 1.0:0.01 to about 1.0:10. 

4. The composition of claim 1, wherein the anionic emul 
sifier is selected from the group consisting of poly(meth) 
acrylic acid; copolymers of (meth)acrylic acids and its (meth) 
acrylates with C1-C22 alkyl; copolymers of (meth)acrylic 
acids and (meth)acrylamide; and mixtures thereof. 

5. The composition of claim 1, wherein the anionic charged 
polyacrylate microcapsule has a median particle size of from 
about 1 microns to about 80 microns. 

6. The composition of claim 1, wherein the polyacrylate 
microcapsule has a core and a shell that encapsulates said 
COC. 

7. The composition of claim 6, wherein the core comprises 
from about 6% to about 99.9% of a benefit agent. 

8. The composition of claim 7, wherein the benefit agent is 
selected from the group consisting of perfumes; brighteners; 
enzymes; sensates; attractants; dyes; pigments; 

bleaches; anti-dandruff agents; and mixtures thereof. 
9. The composition of claim 1, wherein the composition 

further comprises an anti-dandruff agent. 
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10. The composition of claim 1, wherein the cationic depo 
sition polymer is a synthetic polymer or a naturally derived 
cationic polymer derived from the group consisting of 
starches, guar, cellulose, cassia, locust bean, konjac, tara, 
galactomanna, and tapioca Starch. 

11. The composition of claim 1, wherein the cationic depo 
sition polymer is a water-soluble polymer with a charge den 
sity of from about 0.5 milliequivalents per gram to about 12 
millieduivalents per gram, and wherein the cationic deposi 
tion polymer has a molecular weight of about 100,000 Dal 
tons to about 5,000,000 Daltons. 

12. The composition of claim 1, wherein the detersive 
Surfactant is selected from the group consisting of anionic 
Surfactants, Zwitterionic Surfactants, amphoteric Surfactants, 
and combinations thereof. 

13. The composition of claim 1, wherein the carrier com 
prises either water or water solutions of lower alkyl alcohols 
and polyhydric alcohols. 

14. The composition of claim 1, wherein the composition is 
in the form of a gel. 
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15. The composition of claim 14, wherein the gel has a neat 
viscosity of about 1,000 cps to about 10,000 cps. 

16. The composition of claim 1, wherein said anionic poly 
acrylate microcapsule comprises a perfume oil and isopropyl 
myristate. 

17. A method of making a composition, said method com 
prising: 

combining a premix, said premix comprising an anionic 
polyacrylate microcapsule and a cationic deposition 
polymer, with at least one of a detersive surfactant and a 
carrier to form a composition. 

18. The method of claim 17, wherein said detersive surfac 
tant is an anionic Surfactant. 

19. The method of claim 18, wherein the anionic surfactant 
is selected from the group consisting of alkyl and alkyl ester 
Sulfates, and the water soluble salts of organic and Sulfuric 
acid reaction products. 

20. The method of claim 17, wherein the weight ratio of the 
anionic polyacrylate microcapsule to the cationic deposition 
polymer is from about 0.5:30 to about 20:1. 

k k k k k 


