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(57) ABSTRACT 

The invention relates to aqueous compositions comprising an 
anionic Surfactant and a hyperbranched polyesteramide hav 
ing at least one quarternized amine end-group. The compo 
sitions, in particular in the form of shampoo preparations are 
suited for increasing the volume of hair treated therewith. 
Furthermore, such compositions provide styling attributes 
and increase the wet-combability of hair. 
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VOLUME UP SHAMPOOS 

0001. The invention relates to aqueous compositions com 
prising an anionic Surfactant and a hyperbranched polyestera 
mide having at least one quarternized amine end-group. The 
compositions, in particular in the form of shampoo prepara 
tions are Suited for increasing the Volume of hair treated 
therewith. Furthermore, Such compositions provide styling 
attributes and increase the wet-combability of hair. 
0002 People with fine or thin hair often use “volumizing 
shampoos in order to add volume and body to their hair. 
Conventional Volumizing shampoos, however, possess cer 
tain drawbacks such as, for example, a failure to provide real 
volume benefits as the effective ingredients are too heavy on 
the hair, thereby weighing it down. Another drawback asso 
ciated with Volumizing shampoos is their inability to provide 
appreciable styling attributes and wet-conditioning onto hair 
treated therewith. 
0003. Thus, there is an ongoing need for hair care compo 
sitions which confer volume to the hair, and in addition 
improve the styling attributes and enhance the wet combabil 
ity of the hair and which do not leave the hair stiff or exces 
sively sticky. 
0004 Surprisingly it has been found, that aqueous com 
positions comprising a hyperbranched polyesteramide hav 
ing at least one quarternized amine end-group in combination 
with an anionic Surfactant overcome the above addressed 
problems. 
0005 Thus, in one embodiment the invention relates to an 
aqueous composition comprisingananionic Surfactant and an 
effective amount of a hyperbranched polyesteramide having 
at least one quarternized amine end-group. 
0006. In a particular embodiment, the aqueous composi 
tion is a shampoo preparation in particular a Volumizing 
shampoo preparation. 
0007. The term “effective amount’ means generally at 
least a concentration of at least 0.01% by weight based on the 
weight of the total composition. Preferably, a concentration 
of 0.01-20 wt.%, most preferred of 0.05-10 wt.%, in particu 
lar in the range of 0.5 to 2 wt.-% is used. 
0008. In another embodiment, the invention is concerned 
with a method of treating hair by applying a composition 
according to the invention. In particular, the invention relates 
to a method for increasing the Volume of hair by applying a 
composition according to the invention to hair. 
0009. The invention also relates to the use of a composi 
tion according to the invention for increasing the Volume of 
hair. 
00.10 Examples of suitable anionic surfactants are the 
alkyl Sulfates, alkyl ether Sulfates, alkylaryl Sulphonates, 
alkanoyl isethionates, alkyl Succinates, alkyl Sulphosucci 
nates, alkyl ether Sulphosuccinates, N-alkyl sarcosinates, 
alkyl phosphates, alkyl ether phosphates, and alkyl ether car 
boxylic acids and salts thereof, especially their sodium, mag 
nesium, ammonium and mono-, di- and triethanolamine salts. 
The alkyl and acyl groups generally contain from 8 to 18, 
preferably from 10 to 16 carbon atoms and may be unsatur 
ated. The alkyl ether sulfates, alkyl ether sulphosuccinates, 
alkyl ether phosphates and alkyl ether carboxylic acids and 
salts thereof may contain from 1 to 20 ethylene oxide or 
propylene oxide units per molecule. 
0011. In particular, the anionic surfactants are selected 
from sodium oleyl Succinate, ammonium lauryl Sulphosucci 
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nate, sodium lauryl Sulfate, sodium lauryl ether Sulfate (so 
dium laureth Sulfate), Sodium lauryl ether Sulphosuccinate, 
ammonium lauryl Sulfate, ammonium lauryl ether Sulfate 
(ammonium laureth Sulfate), sodium dodecylbenzene Sul 
phonate, triethanolamine dodecylbenzene Sulphonate, 
Sodium cocoylisethionate, sodium lauryl isethionate, lauryl 
ether carboxylic acid and Sodium N-lauryl sarcosinate or 
mixtures thereof. Preferred anionic surfactants are sodium 
lauryl sulfate, sodium lauryl ether sulfate (n) EO, (where n is 
from 1 to 4, in particular n is 3), Sodium lauryl ether Sulpho 
succinate (n) EO, (where n is from 1 to 4, in particular n is 3), 
ammonium lauryl Sulfate, ammonium lauryl ether Sulfate (n) 
EO, (where n is from 1 to 4, in particular n is 3) or mixtures 
thereof. 

0012. In all embodiments of the present invention the 
anionic Surfactant is preferably selected from Sodium lauryl 
Sulfate, ammonium lauryl Sulfate, sodium lauryl ether Sulfate, 
ammonium lauryl ether Sulfate, sodium lauroyl sarconisate, 
Sodium oleylsuccinate, ammonium lauryl SulfoSuccinate, 
sodium dodecylbenzol sulfonate and/or triethanolamine 
dodecylbenzol sulfonate or mixtures thereof, in particular the 
anionic Surfactant is selected from Sodium lauryl Sulfate, 
ammonium lauryl Sulfate, sodium lauryl ether Sulfate and/or 
ammonium lauryl ether Sulfate. 
0013 The total amount of the anionic surfactant in the 
compositions according to the invention ranges from 0.5 to 45 
wt.-%, preferably from 1.5 to 35 wt.-%, more preferably from 
7 to 25 wt.-%, in particular from 7 to 15 wt.-% based on the 
total weight of the composition. 
0014) Hyperbranched polyesteramides having quater 
nized amine end groups Suitable for the purpose of the present 
invention are disclosed in WO2007098888, in particular on 
page 3, line 9 to page 11, line 10 which is included herein by 
reference. 
00.15 Particular interesting hyperbranched polyesteram 
ide having at least one quarternized amine end-group for the 
purpose of the present invention are obtainable by condensa 
tion of a dialkylamine of the general formula HN(R'R'') 
and/or an alcohol functional amine of the general formula 
HO-R N(R'R'), wherein R' and Rare di-(Co-alkyl) 
amino-Cio-alkyl groups or RandR togetherformaN-het 
erocyclic ring (preferably a 5 or 6 membered ring) and R is 
Co-alkyl which might also contain oxygen groups, a dicar 
boxylic acid or a cyclic anhydride thereof and diisopropano 
lamine followed by quaternization of the amino groups 
according to the processes as disclosed in WO2007098888 
respectively in the examples of the present invention. Mix 
tures of dialkylamines and/or alcohol functional amines as 
well as mixtures of dicarboxylic acids and/or cyclic anhy 
drides thereofmay also be used. Preferably, cyclic anhydrides 
are used in the condensation reaction, most preferably, the 
cyclic anhydrides are selected from Succinic anhydride and 
derivatives thereof and/or phthalic anhydride and derivatives 
thereof such as in particular from Succinic anhydride, phthalic 
anhydride, hexahydrophthalic anhydride and/or dodecenyl 
Succinic anhydride and the dialkylamine is selected from 
bis(di(m)ethylamino)ethylamine, bis(di(m)ethylaminopro 
pyl)amine, bis(di(m)ethylaminohexyl)amine and/or N-me 
thylpiperazine, in particular from bis(di(m)ethylaminopro 
pyl)amine and/or N-methylpiperazine. 
0016 Preferred alcohol functional amines of the general 
formula HO-R N(R'R') are N, N-dimethylethanola 
mine, N.N.N'-trimethyl-N'-hydroxyethyl-bisaminoethyl 
ether, N,N-bis(3-dimethylaminopropyl)-N-isopropanola 
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mine, N-(3-dimethylaminopropyl)-N,N- 
diisopropanolamine, 2-(2-dimethylaminoethoxy)ethanol 
and/or N.N.N'-trimethylaminoethyl-ethanolamine, in par 
ticular N.N-bis(3-dimethylaminopropyl)-N-isopropanola 
mine. 
0017. In all embodiments of the invention particular suit 
able quaternized amine end groups for the purpose of the 
present invention are quaternized di(m)ethylaminoethyl, 
di(m)ethylaminopropyl, di(m)ethylaminohexyl and/or 
N-methylpiperazinyl groups, in particular quaternized di(m) 
ethylaminopropyl and/or N-methylpiperazinyl groups. 
0018. The quaternized amine end groups of the hyper 
branched polyesteramide may be prepared by reaction of the 
nitrogen atoms of the non-quaternized hyperbranched poly 
esteramide with customary quaternizing agents according to 
standard procedures as e.g. described in Jerry March, 
Advanced organic chemistry, 4" edition, Wiley-Interscience 
p. 411 ff. 
0019 Preferably, the amine end groups of the hyper 
branched polyesteramides are quaternized using linear or 
branched (C-C) alkyl groups, in particular linear saturated 
(C-C) alkyl groups such as in particular with methyl and/or 
ethyl groups or they are quaternized using benzyl groups. The 
counter ion normally results from the quaternization agent 
but can be exchanged if necessary. Preferably, the counterion 
is chloride and/or MeSO, and/or EtSO, in particular the 
counter ion is MeSO and/or EtSO. Other quaternization 
agents are epoxides like cyclohexene oxide and glycidyl 
ethers and esters like glycidol and glycidylmethacrylate. 
Suitable agents to obtain a betaine group are chloro acetic 
acid and (meth)acrylic acid. In all embodiments of the inven 
tion, the preferred amine end groups are quaternized di(m) 
ethylaminopropyl groups or N-methylpiperazinyl groups 
which are quaternized with methyl or ethyl groups, most in 
particular the quaternized amine end groups are tri(m)ethy 
lammoniumpropyl groups. 
0020. In another preferred embodiment, the preferred 
amine end groups di(m)ethylaminopropyl or N-methylpiper 
azinyl are quaternized with 3-chloro-2-hydroxypropyltrim 
ethylammonium chloride. 
0021. The preferred degree of quaternization of the amine 
end groups of the hyperbranched polyesteramide is between 
20 and 100%, more preferred between 50 and 100%, most 
preferred between 80 and 100% such as in particular about 
95% to 100%. 
0022. The molecular weight of the hyperbranched polyes 
teramides according to the invention can be adjusted via the 
ratio of the different building blocks used, in particular by the 
ratio of the branching unit (i.e. diisopropanolamine) to the 
dicarboxylic acid or a cyclic anhydride thereof which can be 
easily selected by a person skilled in the art. The effect of the 
end blocking groups (i.e. dialkylaminefalcohol functional 
amine) on the molecular weight can also be calculated. How 
ever, the higher the molecular weight the less is the influence 
of the end blocking groups on the molecular weight of the 
hyperbranched polyesteramides. 
0023 Preferably, the ratio of the branching unit to the 
dicarboxylic acid or a cyclic anhydride thereof is selected in 
the range of 1.01:1.0 to 2.0:1.0, more preferably in the range 
of 1.05:1.0 to 1.5:1.0, most preferably in the range of 1.1:1.0 
to 1.4:1.0. 

0024 Preferably, 20 to 100% of the amount of OH end 
groups of the core of the molecule as determined by the 
branching unit to dicarboxylic acid or cyclic anhydride 
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thereofratio is modified with end blocking groups, preferably 
between 50 and 98% and most preferably between 80 and 
95%. 

0025 Preferably, the weight average molecular mass of 
the quaternized hyperbranched polyesteramides incorporated 
into the compositions according to the invention is between 
600 g/mol and 50,000 g/mol, more preferably between 800 
g/mol and 25,000 g/mol, in particular between 2000 g/mol 
and 25,000 g/mol, most in particular between 5000 and 
20,000 g/mol. 
0026. Preferably, the number average molecular mass is 
between 500 g/mol and 15,000 g/mol, more preferably 
between 700 g/mol and 4,000 g/mol and most preferred 
between 1000 and 3000 g/mol. 
0027 Preferably, the average number of quaternized 
amine end-groups per molecule is between 2 and 250, more 
preferably between 3 and 50, most preferably between 6 and 
25. 

0028. The molecular weights can be determined according 
to standard procedures via GPC. 
0029. In a particular embodiment, the hyperbranched 
polyesteramide comprising at least one quarternized amine 
end-group is obtainable by condensation of a cyclic anhy 
dride selected from succinic anhydride, phthalic anhydride, 
hexahydrophthalic anhydride and/or dodecenyl Succinic 
anhydride, in particular Succinic anhydride, hexahydro 
phthalic anhydride and/or dodecenyl succinic anhydride, 
most in particular Succinic anhydride and/or dodecenyl Suc 
cinic anhydride, a dialkylamine selected from bis(di(m)ethy 
laminopropyl)amine and/or N-methylpiperazine and/or N.N- 
bis(3-dimethylaminopropyl)-N-isopropanolamine and 
diisopropanolamine followed by partial or complete quater 
nization the amino end groups in particular with methyl 
groups or by quaternization with sodium chloroacetate. Most 
preferably, the building blocks are selected in a ratio in order 
to obtain a weight average molecular mass between 5,000 
g/mol and 20,000 g/mol. 
0030. In a most particular embodiment, the hyper 
branched polyesteramide according to the invention is obtain 
able by condensation of succinic anhydride and/or dodecenyl 
Succinic anhydride, bis(dimethylaminopropyl)amine and 
diisopropanolamine followed complete (i.e. 295%) quater 
nization of the amino end groups with methyl groups (e.g. 
with dimethylsulfate), with the proviso that the building 
blocks are selected in a ratio in order to obtain a weight 
average molecular mass between 5,000 g/mol and 20,000 
g/mol. 
0031. The condensation reaction can be carried out in a 
one-step procedure at room temperature or at an elevated 
temperature, preferably between about 20° C. and about 120° 
C., to form an amide bond between the amino group of the 
amine and the carboxy group of the dicarboxylic acid or the 
anhydride thereof after which, at an elevated temperature, 
preferably between 120° C. and 250° C., a polyesteramide is 
obtained through polycondensation with water being 
removed, preferably through distillation. The one-step proce 
dure can take place with or without a solvent. Suitable sol 
vents are organic solvents, such as methyl-isobutylketone, 
butylacetate, toluene or xylene. The removal of water through 
distillation can take place at either reduced or elevated pres 
Sure, such as at a pressure higher than 1.10 Pa, in a vacuum 
(<1.10 Pa) or azeotropically. 
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0032. The compositions according to the invention pref 
erably comprise from 50 to 98 wt.-%, preferably from 60 to 
90 wt.-% of water based on the total weight of the composi 
tion. 
0033. In all embodiments of the invention the ratio of the 
anionic Surfactant to the hyperbranched polyesteramide hav 
ing at least one quarternized amine end-group is preferably in 
the range of 20 to 1 to 1 to 1, in particular 10 to 1 to 5 to 1, such 
as in particular 8 to 1. 
0034. In a preferred embodiment the compositions 
according to the present invention are shampoo preparations 
to be applied to the hair and then rinsed away. 
0035. In a particular preferred embodiment the invention 
relates to a shampoo preparation wherein the anionic Surfac 
tant is selected from Sodium lauryl Sulfate, ammonium lauryl 
Sulfate, sodium lauryl ether sulfate and/or ammonium lauryl 
ether sulfate and the ratio of the anionic surfactant to the 
hyperbranched polyesteramide having at least one quar 
ternized amine end-group is in the range of 20 to 1 to 1 to 1, 
in particular 10 to 1 to 5 to 1, such as in particular 8 to 1. 
0036. In another preferred embodiment the invention 
relates to a shampoo preparation wherein the anionic Surfac 
tant is selected from Sodium lauryl Sulfate, ammonium lauryl 
Sulfate, sodium lauryl ether sulfate and/or ammonium lauryl 
ether Sulfate, the average number of quaternized di(m)ethy 
laminopropyland/or N-methylpiperazinyl end groups, in par 
ticular di(m)ethylaminopropyl end-groups per molecule of 
the hyberbranched polyesteramide is between 3 and 50 and 
the degree of quaternization is in the range of 80 and 100%. 
The amine end-groups are preferably quaternized with dim 
ethylsulfate or diethylsulfate. 
0037. The compositions according to the invention can 
contain further ingredients to enhance the performance and/ 
or consumer acceptability Such as preservatives, antioxidants, 
fatty Substances/oils, silicones, thickeners, softeners, emulsi 
fiers, light-screening agents, antifoaming agents, moisturiz 
ers, fragrances, co-surfactants, fillers, sequestering agents, 
cationic-, nonionic- or amphoteric polymers or mixtures 
thereof, acidifying or basifying agents, dyes, colorants, pig 
ments or nanopigments, pearlizers or opacifiers, organic or 
inorganic particles, viscosity modifiers, and natural hair 
nutrients such as botanicals, fruit extracts, Sugar derivatives 
and/or amino acids or any other ingredients usually formu 
lated into rinse off compositions. The necessary amounts of 
the adjuvants and additives can, based on the desired product, 
easily be chosen by a skilled artisan in this field and will be 
illustrated in the examples, without being limited hereto. 
0038. The shampoo preparation preferably includes co 
Surfactants, to help impart aesthetic, physical or cleansing 
properties to the compositions. 
0039 Examples of co-surfactants are nonionic surfac 

tants, which can be included in an amount ranging from 0.5 to 
8 wt.-%, preferably from 2 to 5 wt.-% based on the total 
weight of the preparation. For example, representative non 
ionic Surfactants that can be included into shampoo prepara 
tions according to the invention include condensation prod 
ucts of aliphatic (Cs-Cs) primary or secondary linear or 
branched chain alcohols with alkylene oxides, usually ethyl 
ene oxide and generally having from 6 to 30 ethylene oxide 
groups. Other representative nonionic Surfactants include 
mono- or di-alkyl alkanolamides such as e.g. coco mono- or 
di-ethanolamide and coco mono-isopropanolamide. Further 
nonionic Surfactants which can be included in shampoo 
preparations of the invention are the alkyl polyglycosides 
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(APGs). Typically, the APG is one which comprises an alkyl 
group connected (optionally via a bridging group) to a block 
of one or more glycosyl groups such as e.g. Oramix NS 1 Oex 
Seppic; Plantacare 818UP, Plantacare 1200 and Plantacare 
2000 ex Cognis. 
0040 Another example of a co-surfactant is an amphoteric 
or Zwitterionic Surfactant, which can be included in an 
amount ranging from 0.5 to about 8 wt.-%, preferably from 1 
to 4 wt.-% based on the total weight of the shampoo prepa 
ration. Examples of amphoteric or Zwitterionic Surfactants 
include alkylamine oxides, alkyl betaines, alkylamidopropyl 
betaines, alkyl Sulphobetaines (Sultaines), alkyl glycinates, 
alkyl carboxyglycinates, alkyl amphoacetates, alkyl amphop 
ropionates, alkylamphoglycinates, alkyl amidopropyl 
hydroxysultaines, acyl taurates and acylglutamates, wherein 
the alkyl and acyl groups have from 8 to 19 carbon atoms. 
Typical amphoteric and Zwitterionic Surfactants for use in 
shampoo preparations according to the invention include lau 
ryl amine oxide, cocodimethyl Sulphopropyl betaine, lauryl 
betaine, cocamidopropyl betaine (CAPB), sodium cocoam 
phoacetate and disodium cocoamphodiacetate. A particularly 
preferred amphoteric or Zwitterionic surfactant to be used in 
the shampoo preparations of the present invention is cocami 
dopropyl betaine. 
0041 Mixtures of any of the foregoing amphoteric or 
Zwitterionic surfactants may also be suitable. Preferred mix 
tures are those of cocamidopropyl betaine with further 
amphoteric or Zwitterionic surfactants as described above 
such as in particular with sodium cocoamphoacetate. 
0042. It has Surprisingly been found, that shampoo prepa 
rations comprising an additional amount of an amphoteric or 
Zwitterionic Surfactant are in particular Suitable for increasing 
the volume of hair. Thus, in a particular preferred aspect the 
invention relates to a shampoo preparation comprising an 
anionic Surfactant, an amphoteric or Zwitterionic Surfactant 
and a hyperbranched polyesteramidehaving at least one quar 
ternized amine end-group. Preferably, the anionic Surfactant 
is selected from ammonium lauryl Sulfate, sodium lauryl 
Sulfate, ammonium laureth Sulfate and/or sodium laureth Sul 
fate, the amphoteric or Zwitterionic Surfactant is cocami 
dopropyl betaine and the quarternized amine end-groups are 
selected from quaternized di(m)ethylaminoethyl, di(m)ethy 
laminopropyl, di(m)ethylaminohexyl and/or N-methylpiper 
azinyl end groups. In particular the quaternized amine end 
groups are tri(m)ethylammoniumpropyl groups. 
0043. In another particular preferred aspect the anionic 
Surfactant is selected from ammonium lauryl Sulfate, sodium 
lauryl Sulfate, ammonium laureth Sulfate and/or sodium lau 
reth Sulfate, the amphoteric or Zwitterionic Surfactant is coca 
midopropyl betaine and the average number of quaternized 
amine end-group selected from di(m)ethylaminopropyl and/ 
or N-methylpiperazinyl groups, groups per molecule of the 
hyberbranched polyesteramide is between 3 and 50 and the 
degree of quaternization is in the range of 80 and 100%. The 
amine end-groups are preferably quaternized with dimethyl 
sulfate and/or diethylsulfate. Most preferably, the quater 
nized amine end groups are tri(m)ethylammoniumpropyl 
groups. 

0044) The total amount of surfactant (including any co 
Surfactant, and/or any emulsifier) in a shampoo preparation 
according to invention is generally from 1 to 50%, preferably 
from 2 to 40%, more preferably from 5 to 25%, in particular 
from 9 to 15 wt.-% based on the total weight of the compo 
sition. 
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0045. In a further preferred embodiment, the composi 
tions according to the invention also comprise a hydrotrope. A 
hydrotrope is a substance that improves the solubility of 
Surfactants in water. Examples of hydrotropes are sodium 
Xylene Sulfonate, ammonium Xylene Sulphonate, sodium 
p-toluene Sulfonate, Sodium chlorobenzene Sulfonate, 
Sodium salicylate, proline, pyrogallol, resorcinol and urea. In 
all embodiments of the invention preferably sodium Xylene 
sulfonate is used as hydrotrope. The total amount of the 
hydrotrope in the compositions according to the invention 
ranges from 0.5 to 30 wt.-%, preferably from 1 to 20 wt.-%, in 
particular from 1 to 5 wt.-% based on the total weight of the 
composition. 
0046 Particular preferred shampoo preparations accord 
ing to the invention comprise an anionic Surfactant, a hyper 
branched polyesteramide having at least one quarternized 
amine end-group, an amphoteric or Zwitterionic Surfactant 
and a hydrotrope. Preferably, the anionic surfactant is 
selected from ammonium lauryl Sulfate, Sodium lauryl Sul 
fate, ammonium laureth Sulfate and/or Sodium laureth Sulfate, 
the amphoteric or Zwitterionic Surfactant is cocamidopropyl 
betaine and the hydrotrope is sodium Xylene Sulfonate. In a 
particular preferred embodiment, the quaternized amine end 
groups are tri(m)ethylammoniumpropyl groups. 
0047. The shampoo preparations according to the inven 
tion may also contain cationic polymers for further enhancing 
conditioning performance. Suitable cationic polymers may 
be homopolymers which are cationically Substituted or may 
beformed from two or more types of monomers. The weight 
average molecular weight (Mw) of the polymers will gener 
ally be between 100 000 and 2 million Daltons. Suitable 
cationic polymers include, for example, copolymers of vinyl 
monomers having cationic amine or quaternary ammonium 
functionalities with water soluble spacer monomers such as 
(meth) acrylamide, alkyl and dialkyl (meth) acrylamides, 
alkyl (meth) acrylate, vinyl caprolactone and vinyl pyrroli 
dine. 

0048. The alkyl and dialkyl substituted monomers prefer 
ably have C-C, alkyl groups, more preferably C- alkyl 
groups. Other Suitable spacers include vinyl esters, vinyl 
alcohol, maleic anhydride, propylene glycol and ethylene 
glycol. 
0049 Cationic amines can be primary, secondary or ter 

tiary amines, depending upon the particular species and the 
pH of the composition. In general secondary and tertiary 
amines, especially tertiary, are preferred. 
0050 Amine substituted vinyl monomers and amines can 
be polymerized in the amine form and then converted to 
ammonium by quaternization. 
0051. The cationic polymers can comprise mixtures of 
monomer units derived from amine- and/or quaternary 
ammonium-substituted monomer and/or compatible spacer 
OOCS. 

Suitable cationic polymers include, for example: 
0.052 cationic diallyl quaternary ammonium-containing 
polymers including, for example, dimethyldiallylammonium 
chloride homopolymer and copolymers of acrylamide and 
dimethyldiallylammonium chloride, referred to in the indus 
try (CTFA) as Polyduaternium 6 and Polyduaternium 7. 
respectively; 
0053 mineral acid salts of amino-alkyl esters of homo 
and co-polymers of unsaturated carboxylic acids having from 
3 to 5 carbonatoms, (as described in U.S. Pat. No. 4,009,256) 
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0054 cationic polyacrylamides (as described in WO95/ 
22311). 
0055. Other cationic polymers that can be used include 
cationic polysaccharide polymers, such as cationic cellulose 
derivatives, cationic starch derivatives, and cationic guar gum 
derivatives. 
0056. Another type of cationic cellulose includes the poly 
meric quaternary ammonium salts of hydroxyethyl cellulose 
reacted with trimethyl or lauryl dimethyl ammonium-substi 
tuted epoxide, referred to in the industry (CTFA) as 
Polyduaternium 10 and Polyduaternium 24 respectively. 
These materials are available from the Amerchol Corpora 
tion, for instance under the trade name Ucare Polymer JR or 
Ucare Polymer LM. 
0057. Other suitable cationic polysaccharide polymers 
include quaternary nitrogen-containing cellulose ethers (e.g. 
as described in U.S. Pat. No. 3,962.418), and copolymers of 
etherified cellulose and starch (e.g. as described in U.S. Pat. 
No. 3,958,581). A particularly suitable type of cationic 
polysaccharide polymer that can be used is a cationic guar 
gum derivative, such as guar hydroxypropyltrimethylammo 
nium chloride or Hydroxypropyl guar hydroxypropyltrim 
ethylammonium chloride (commercially available from 
Rhodia in their JAGUAR trademark series). Examples of 
such materials are JAGUAR C13S, JAGUAR C14S, JAG 
UARC17; JAGUARC162 and JAGUAR Excel. 
0.058 Mixtures of any of the above cationic polymers may 
be used. 
0059. The cationic polymer(s) will generally be present in 
a shampoo preparation of the present invention at levels of 
from 0.01 to 5 wt.-%, preferably from 0.05 to 1 wt.-%, more 
preferably from 0.08 to 0.5 wt.-% by total weight of cationic 
polymer based on the total weight of the composition. 
0060 Preferably a shampoo preparation of the invention 
further comprises a suspending agent. Suitable Suspending 
agents are selected from polyacrylic acids, cross-linked poly 
mers of acrylic acid, copolymers of acrylic acid with a hydro 
phobic monomer, copolymers of carboxylic acid-containing 
monomers and acrylic esters, cross-linked copolymers of 
acrylic acid and acrylate esters, heteropolysaccharide gums 
and crystalline long chain acyl derivatives. The long chain 
acyl derivative is desirably selected from ethylene glycol 
Stearate, alkanolamides of fatty acids having from 16 to 22 
carbon atoms and mixtures thereof. Ethylene glycol distear 
ate and polyethylene glycol 3 distearate are preferred long 
chain acyl derivatives, since these impart pearlescence to the 
composition. Polyacrylic acid is available commercially as 
Carbopol 420, Carbopol 488 or Carbopol 493. Polymers of 
acrylic acid cross-linked with a polyfunctional agent may 
also be used; they are available commercially as Carbopol 
910, Carbopol 934, Carbopol 941, Carbopol 980 and Car 
bopol Ultrez, 10 Polymer. Examples of suitable copolymers of 
a carboxylic acid containing monomer and acrylic acid esters 
are Carbopol 1342, Carbopol Ultrez 20 or Carbopol Ultrez 
21, Pemulen TR1 or Pemulen TR2. All Carbopol or Pemulen 
(trademark) materials are available from Noveon Consumer 
Specialities. 
0061. A suitable heteropolysaccharide gum is xanthan 
gum, for example Keltrol-types or Kelzan-types from Kelco, 
Vanzan NF from RT Vanderbilt Inc. or Rhodicare-types from 
Rhodia. 
0062 Mixtures of any of the above suspending agents may 
be used. Preferred is a mixture of cross-linked polymer of 
acrylic acid and crystalline long chain acyl derivative. 
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0063. The suspending agent(s) will generally be present in 
a shampoo preparation of the invention at levels of from 0.1 to 
10 wt.-%, preferably from 0.5 to 6 wt.-%, more preferably 
from 0.9 to 4 wt.-% by total weight of suspending agent based 
on the total weight of the composition. 
0064. The shampoo preparations of the invention may 
comprise further conditioning agents to further optimize wet 
and dry conditioning benefits. 
0065 Particularly preferred further conditioning agents 
are silicone emulsions. Suitable silicone emulsions include 
those formed from Silicones such as polydiorganosiloxanes, 
in particular polydimethylsiloxanes which have the CTFA 
designation dimethicone, polydimethyl siloxanes having 
hydroxyl end groups which have the CTFA designation dime 
thiconol, and amino-functional polydimethyl siloxanes 
which have the CTFA designation amodimethicone. Suitable 
silicone emulsions for use in compositions of the invention 
are available from Suppliers of silicones Such as Dow Corning 
and GE Silicones. The use of such pre-formed silicone emul 
sions is preferred for ease of processing and control of sili 
cone particle size. Such pre-formed silicone emulsions will 
typically additionally comprise a suitable emulsifier Such as 
an anionic or nonionic emulsifier, or mixture thereof, and may 
be prepared by a chemical emulsification process Such as 
emulsion polymerisation, or by mechanical emulsification 
using a high shear mixer. Preformed silicone emulsions hav 
ing a Sauter mean droplet diameter (Ds) of less than 0.15 
micrometers are generally termed microemulsions. 
Examples of suitable pre-formed silicone emulsions include 
emulsions DC2-1766, DC2-1784, DC-1785, DC-1786, 
DC-1788 and microemulsions DC2-1865 and DC2-1870, all 
available from Dow Corning. These are all emulsions/micro 
emulsions of dimethiconol. Also suitable are amodimethi 
cone emulsions such as DC939 (from Dow Corning) and 
SME253 (from GE Silicones). Also suitable are silicone 
emulsions in which certain types of Surface active block 
copolymers of a high molecular weight have been blended 
with the silicone emulsion droplets, as described for example 
in WOO3FO94874. 
0066 Silicone will generally be present in a composition 
of the invention at levels of from 0.05 to 10 wt.-%, preferably 
0.05 to 5 wt.-%, more preferably from 0.5 to 2 wt.-% by total 
weight of silicone based on the total weight of the composi 
tion. 
0067. The shampoo preparations according to the inven 
tion may further contain anti dandruff agents. Examples of 
anti-dandruff agents which may be used are cimbazole, 
octopiroX and Zinc pyrithione. Customary film formers 
include, for example, chitosan, microcrystalline chitosan, 
quaternized chitosan, polyvinylpyrrolidone, vinyl pyrroli 
done/vinyl acetate copolymers, polymers of quaternary cel 
lulose derivatives containing a high proportion of acrylic 
acid, collagen, hyaluronic acid and salts thereof and similar 
compounds. 
0068. The shampoo preparations according to the inven 
tion may further contain UV-filter substances. Examples of 
UV-filter substances suitable for the incorporation into the 
compositions according to the invention include benzophe 
nones such as e.g. benzophenones-4 or benzophenones-3. 
acrylates such as 2-ethylhexyl 2-cyano-3,3-diphenylacrylate 
(octocrylene, PARSOLR 340), cinnamate derivatives such as 
ethylhexyl methoxycinnamate (PARSOL(R) MCX), benzal 
malonate derivatives bond to siloxanes such as e.g. polysili 
cones-15 (PARSOL(R) SLX), salicylate derivatives such as 
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isopropylbenzyl salicylate, benzyl salicylate, butyl salicylate, 
ethylhexyl salicylate (PARSOL(R) EHS, Neo Heliopan OS), 
isooctyl salicylate or homomenthyl salicylate (homosalate, 
PARSOL(R) HMS, Neo Heliopan HMS), benzotriazole 
derivatives such as sodium benzotriazolylbutylphenol sul 
fonate, imidazole derivatives such as e.g. 2-phenylbenzimi 
dazole sulfonic acid and its salts (PARSOLRHS), dibenzoyl 
methane derivatives such as (avobenzone, Parsol(R) 1789) 
without being limited thereto. 
0069. In another embodiment the invention relates to the 
use of a hyperbranched polyesteramide having at least one 
quarternized amine end-group with all the preferences and 
definitions as given above for increasing the Volume of hair. 
0070. The invention is further illustrated with reference to 
the following, non-limiting examples, in which all percent 
ages are by weight based on total weight unless otherwise 
specified. 

EXAMPLE 1. 

Synthesis of a Quaternary Amine Functional Hyper 
Branched Polyester Amide 

0071 305 g of bis-(N,N-dimethyl aminopropyl) amine 
and 350 g of molten hexahydro phthalic anhydride were 
added to a glass reactor equipped with stirrer and condenser, 
and which can be heated by oil. The mixture was slowly 
heated to 180° C. and /2 h after the start, 145 g molten 
diisopropanolamine was added and 1/2 h later vacuum was 
applied to remove the reaction water. After 5 h the mixture 
was cooled and a glassy polymer with a Mn=1600 was 
obtained. Afterwards, 50 g of the polymer was dissolved in 
72.4 g water and at room temperature 22.4 g of dimethyl 
sulfate was slowly added. First the mixture was turbid but 
within 10 min the temperature raised to about 50° C. and the 
mixture became clear. After 24 h the fully quaternized poly 
mer Solution was ready for use. 

EXAMPLE 2 

Synthesis of a Quaternary Amine Functional Hyper 
Branched Polyester Amide 

0072 232 g of bis-(N,N-dimethyl aminopropyl) amine 
and 458.1 g of molten dodecenyl succinic anhydride were 
added to a glass reactor equipped with stirrer and condenser, 
and which can be heated by oil. The mixture was slowly 
heated to 180° C. and /2 h after the start, 172 g molten 
diisopropanolamine was added and 1/2 h later vacuum was 
applied to remove the reaction water. After 5 h the mixture 
was cooled and a viscous polymer was obtained. 50 g of the 
polymer was dissolved in 67.6 g water and at room tempera 
ture 17.6 g of dimethyl sulfate was slowly added. First the 
mixture was turbid but within 10 min the temperature raised 
to about 50° C. and the mixture became clear. After 24 h the 
fully quaternized polymer Solution was ready for use. 

EXAMPLE 3 

Volume Up Performance I 

(0073. A formulation containing 8 wt.-% SLES-3, 1.3 
wt.-% CAPB and 2.7 wt.-% sodium Xylene sulfonate (SXS) 
and 1 wt.-% of the hyperbranched polyesteramide having at 
least one quarternized amine end-group of example 2 in water 
was prepared. 
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0074 The control consists of 8 wt.-% SLES-3, 1.3 wt.-% 
CAPB and 2.7 wt.-% sodium Xylene sulfonate (SXS) in 
Water. 

0075. The cut hair was pre-washed twice using 1 ml of a 
14/2 SLES/CAPB solution per 2g hair. Afterwards 0.5g of 
hair was placed into 50 mL Falcon centrifuge tubes with a 
hole cut out in the bottom. The samples were pre-rinsed with 
DIWater to allow hairs to settle uniformly. A nylon mesh filter 
was used to cover the hole in the centrifuge tubes. After 
pre-rinse the samples were allowed to dry for 45 minutes. 
Initial Volumes were recorded using the Volumetric notation 
of the tube. Then 2.5 mL of DI water were added to the 
samples, followed by 0.5 mL of the formulation respectively 
the control, followed by another 2.5 mL of DI water. The 
samples were agitated by hand for thirty seconds and then 
drained. Volumes were then again recorded using the Volu 
metric notation of the tube. The samples were then diluted 
further by adding 5 mL of DI water and agitating for thirty 
seconds and draining. This was performed 4 times for each 
sample.Volumes were recorded using the Volumetric notation 
of the tube. Finally, the samples were placed into a dry oven 
and allowed to dry for 18 hours at 40°C. Afterwards the final 
volumes were recorded using the volumetric notation of the 
tube. 

TABLE 1. 

Results of the hair volume measurement 

initial (ml) after wash after 4 rinses final 

Control 12 10 9.2 9.3 
Formulation 11.5 12.8 14.1 12.0 

0076. As to be seen in table 1, the control shows a decrease 
of volumes while the formulation according to the invention 
formulation shows an increased hair Volume. 

Volume Up Performance II 

0.077 

INCINomenclature Formula A Formula B. Formula C 

1 Sodium Laureth Sulfate 9.8 9.8 9.8 
Cocamidopropyl betaine 2 2 2 
Sodium Chloride 1.5 1.5 1.5 
Citric Acid O.2O O.2O O.2O 
Fragrance O.2 O.2 O.2 
Sodium Benzoate O.S O.S O.S 
Polymer of example 2 O.S 
Hydroxypropylguarhydroxy O.3 
propyltrimonium chloride 
Water Ad. 100 Ad. 100 Ad. 100 

0078. The Shampoos according to formula E-G were used 
to carry out a Volume test detecting the visible hair volume 
according to the following procedure: 
0079 10 standard hair switches per product are used (4 g, 
length L=14 cm). Each switch is preconditioned in water for 
15 minutes, cleaned twice with 14% sodium alkyl (C12-14) 
polyethylene glycol ether (2 EO)—sulphate, soaked for 1 
minute and rinsed thoroughly with water (37° C.) for 1 
minute. 
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0080. After conditioning for 24 hours at a temperature of 
22°C.1° C. and 55%+5% rel. humidity digital pictures of 
the Switches rotating in steps of 6' are taken. The regarding 
singular shapes of the Switch are calculated by digital photo 
analyses (Initial Value). 
I0081. Afterwards, the test product is applied with a 
defined amount per Switch, massaged-in for 1 minute, kept 
that way for two minutes and rinsed with water for one 
minute. The wet switches are conditioned for 24 hours at 
room temperature (22° C.i.1° C. and 55%+5% rel. humidity). 
I0082 Once again, the hair switch is measured and calcu 
lated by digital image analysis to obtain the measuring value. 
I0083, In, five consecutive washing cycles were performed 
and after each hair wash the resulting volume of the switch 
were measured. 

I0084. After the 5 cycles, the following volumes were 
detected: 

Volume (in % from 
Initial Volume) 

Formula A 163 
Formula B 121 
Formula C 140 

0085. The best volume increase was found for formula A, 
followed by Formula C (blank). 
I0086. The weakest Volume up performance was found for 
formula B. 

EXAMPLE 4 

Clear Shampoo with Volumizing Effect 

0087 

INCINomenclature wt.% 

1 Sodium Laureth Sulfate 10.00 
Ammonium Lauryl Sulfate S.OO 
Water 40.00 
Cocamidopropyl Betaine 2.50 
Borago Officinalis Seed Oil & O.30 
Tocopherol & Ascorbyl Palmitate 
PEG-40 Hydrogenated Castor Oil O.SO 
Fragrance O.30 

2 Panthenol 1.00 
Disodium EDTA O.10 
Water 10.00 
Sodium benzoate O.SO 
Citric acid O.2 
Polymer of example 2 2.50 

3 Sodium Chloride 2.00 
PEG-150 Pentaerythrityl 3.00 
Tetrastearate 
Water ad. 100 

I0088 Add all ingredients of part 1) and mix intensively 
until a homogeneous Solution is obtained. Then, add the water 
under slow agitation and wait until the foam has disappeared. 
Finally, add carefully the thickening agent like Sodium Chlo 
ride or Crothix LVR. 
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0089 

0090 

EXAMPLE 5 

INCINomenclature 

Sodium Myreth Sulfate 
Ethylhexyl Methoxycinnamate 
Sodium Benzoate 
Citric Acid 
Panthenol 
PEG-7 Glyceryl Cocoate 
Cocamidopropyl Betaine 
Glycol Distearate & 
Glycerin and Laureth-4 & 
Cocamidopropyl Betaine 
Disodium EDTA 
Parfum 
Polyguaternium-10 
Decyl Glucoside 
Sodium Chloride 
Polymer of example 1 
PEG-18 Glyceryl 
Oleate? Cocoate 
Aqua (water) 

or Crothix LVR. 

Hydrating Shampoo for Color Protection with Volu 

0091 

0092 

EXAMPLE 6 

mizing Effect 

INCINomenclature 

Sodium Laureth Sulfate 
Polysilicone-15 
Methylchloroisothiazolinone & 
Methylisothiazolinone 
Panthenol 
PEG-7 Glyceryl Cocoate 
Cocamidopropyl Betaine 
Glycol Distearate & 
Glycerin and Laureth-4 & 
Cocamidopropyl Betaine 
Disodium EDTA 
Fragrance 
Polyguaternium-10 
Decyl Glucoside 
Aqua (water) 
Polymer of example 2 
Sodium Chloride 
PEG-18 Glyceryl 
Oleate? Cocoate 

or Crothix LVR. 

Hydrating Shampoo with Volumizing Effect 

1O.OO 
O.30 
OSO 
O.2O 
1.OO 
2.OO 
3.SO 
2.OO 

O.10 
O.8O 
O.10 
1O.OO 
1...SO 
2.OO 
1.OO 

Ad 100 

Add all ingredients of part 1 and mix intensively 
until a homogeneous solution is obtained. Add the water 
under slow agitation and wait until the foam has disappeared. 
Than add carefully the thickening agent like Sodium Chloride 

1S.OO 
O.30 
O.10 

1.OO 
2.OO 
3.SO 
2.OO 

O.10 
O.8O 
O.10 
1O.OO 
Ad 100 

1...SO 
1...SO 
1.OO 

Add all ingredients of part 1 and mix intensively 
until a homogeneous solution is obtained. Add the water 
under slow agitation and wait until the foam has disappeared. 
Than add carefully the thickening agent like Sodium Chloride 

EXAMPLE 8 
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EXAMPLE 7 

Anti Dandruff Shampoo with Volumizing Effect 
0093 

INCINomenclature wt.% 

Aqua (water) Ad 100 
Ammonium laureth Sulfate 1O.OO 
Ammonium lauryl Sulfate S.OO 
Glycol disearate OO 
Dimethicone OO 
Cetyl alcohol O.SO 
Cocamide MEA 3.00 
ZPT OO 
Guar hydroxypropyltrimonium O.20 
chloride 
Hydrogenated polydecene OO 
Polyguaternium 10 O.30 
PEG 7n O.SO 
Trimethylpropane OO 
tricaprylate?tricaprate 
Preservative C.S. 
Fragrance O.30 
E 104, E 110, E 132 O.O2 
Polymer of example 2 OO 

Conditioner Shampoo with Volumizing Effect 
0094) 

INCINomenclature 

Aqua (water) 
Sodium laureth sulfate 
Cocamidopropyl betaine 
Sodium chloride 
Glycol distearate 
Glycerin 
Dimethiconol 
Fragrance 
Coco-glucoside 
Carbomer 
Arginine 
Glyceryl oleate 
Glyceryl Stearate 
Guar hydroxypropyltrimonium 
chloride 
Panthenol 
Disodium EDTA 
Preservative 
Hydrolyzed keratin 
Citric acid sodium hydroxide 
Polymer of example 1 
E 102, E 110, FD&C blue 

EXAMPLE 9 

Ad 100 
8.OO 
1...SO 
2.50 
1.OO 
2.OO 
OSO 
OSO 
3.00 
O.10 
O.OS 
O.OS 
1.OO 
O.10 

Shampoo with Plant Extracts and with Volumizing 
Effect 

0.095 

INCINomenclature 

Aqua (water) 
Sodium laureth sulfate 

Ad 100 
1O.OO 
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-continued 

NCINomenclature wt.% 

Laurylglucoside 6.OO 
Cocamidopropyl betaine, 2.OO 
Propylene glycol 2.OO 
Perfume oil 1.25 
Sodium citrate O.25 
Sodium benzoate O.20 
Panthenol 1.OO 
Sodium formate O.20 
Polyguaternium-10 O.20 
Hydroxypropyl guar hydroxy- O.OS 
propyltrimonium chloride 
PEG-35 castor oil 1.OO 
Marissal 1.25 
Polysorbate 20 1.OO 
Tocopheryl acetate O.20 
Prints armeniaca O.20 
Echinacea purpurea O.OS 
Retinyl palmitate O.OS 
Tocopherol O.OS 
Linoleic acid O.20 
Preservative 1.OO 
Polymer of example 2 O.01-20 
CIT7891 O.O2 

EXAMPLE 10 

Gloss Shampoo with Volumizing Effect 
0.096 

NCI Nomenclature wt.% 

Aqua (water) Ad 100 
Sodium laureth sulfate 8.700 
Disodium cocoamphodiacetate 6.OO 
PEG-4 Distearylether & 6.OO 
Sodium Laureth sulfate & 
Distearylether & Dicaprylylether 
Acrylates Copolymer 1...SO 
Cocamidopropylpyl betaine 2.OO 
Sodium Lauroyl Glutamate 2.OO 
Polysilicone-15 1.OO 
Dimethicone O.80 
Phytantriol O.25 
Allantoin O.SO 
Mica O.10 
preservative C.Il. 
Polymer of example 1 3.0 
ragrance O40 
Adjustment of pH with NaOHCitric acid to 6-6.5 

1. An aqueous composition comprising an anionic Surfac 
tant and an effective amount of a hyperbranched polyestera 
mide having at least one quarternized amine end-group. 

2. A composition according to claim 1, wherein the aque 
ous composition is a Volumizing shampoo preparation. 
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3. A composition according to claim 1, wherein the anionic 
Surfactant is selected from Sodium lauryl Sulfate, ammonium 
lauryl Sulfate, sodium lauryl etherSulfate, ammonium lauryl 
etherSulfate, sodium lauroyl sarconisate, Sodium oleylsucci 
nate, ammonium lauryl SulfoSuccinate, sodium dodecylben 
Zol sulfonate and/or triethanolamidodecylbenzol sulfonate. 

4. A composition according to claim3, wherein the anionic 
Surfactant is selected from Sodium lauryl Sulfate, ammonium 
lauryl Sulfate, sodium lauryl ether Sulfate and/or ammonium 
lauryl ether sulfate. 

5. A composition according to claim 1, wherein the amount 
of the anionic surfactant is in the range of 7 to 25 wt.-% based 
on the total weight of the composition. 

6. A composition according to claim 1, wherein the ratio of 
the anionic Surfactant to the hyperbranched polyesteramide 
having at least one quarternized amine end-group is in the 
range of 10 to 1 to 5 to 1. 

7. A composition according to claim 1, wherein the hyper 
branched polyesteramide having at least one quarternized 
amine end-group is obtainable by condensation of a dialky 
lamine of the general formula HN(R'R') and/or an alcohol 
functional amines of the general formula HO R N 
(R'R'), wherein R' and R are di-(Co-alkyl)amino-Cio 
alkyl groups or RandR togetherform a N-heterocyclic ring 
and R is Co-alkyl which might also contain oxygen 
groups, a dicarboxylic acid or a cyclic anhydride thereof and 
diisopropanolamine followed by quaternization of the amino 
groups. 

8. A composition according to claim 1, wherein the quar 
ternized amine end-groups are selected from quaternized 
di(m)ethylaminoethyl, di(m)ethylaminopropyl, di(m)ethy 
laminohexyl and/or N-methylpiperazinyl groups. 

9. A composition according to claim 1, wherein the degree 
of quaternization of the amine end-groups is in the range of 
about 80 to 100%. 

10. A composition according to claim 1, wherein the 
amount of the hyperbranched polyesteramide having at least 
one quarternized amine end-group is in the range of 0.05-10 
wt.% based on the total weight of the composition. 

11. A composition according to claim 1, wherein an addi 
tional amount of an amphoteric or Zwitterionic co-surfactant 
is present. 

12. A composition according to claim 11, wherein the 
amphoteric or Zwitterionic co-surfactant is cocamidopropyl 
betaine. 

13. A composition according to claim 1, wherein an addi 
tional amount of a hydrotrope is present. 

14. A composition according to claim 13, wherein the 
hydrotrope is sodium Xylene Sulfonate. 

15. A method of treating hair in which a composition as 
described in claim 1, is applied to the hair. 

16. Use of a composition according to claim 1, for increas 
ing the Volume of hair. 

c c c c c 


