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NAIL ENAMEL COMPOSITION CONTAINING A 
UREA-MODIFIED THIXOTROPIC AGENT 

FIELD OF THE INVENTION 

[0001] The present invention relates to a novel nail enamel 
composition With improved thiXotropic properties as Well as 
improved clarity in the bottle. More speci?cally, the inven 
tion relates to the use of a urea-modi?ed compound as a 
thiXotropic agent in a nail enamel composition. 

BACKGROUND OF THE INVENTION 

[0002] Various nail enamel compositions are knoWn in the 
art. Nail enamel compositions typically contain, in an 
organic solvent or miXture of solvents, ?lm-forming ingre 
dients, plasticiZing ingredients, and colorants. Generally, the 
composition also contains a thiXotropic agent to thicken the 
composition in order to alloW better spreading on the nail. 
The thiXotropic agent also acts to suspend the colorant. 

[0003] The classic thiXotropic agent used in the prior art is 
a bentonite clay. Aromatic organic solvents in particular 
cause these clays to sWell, thus providing a gel With good 
thiXotropic properties, i.e., rendering the composition 
capable of passing from a gelled state to a liquid state simply 
by stirring and from liquid to gel after standing. A compo 
sition containing such a gel thus eXhibits relatively good 
dispersion stability Without sedimentation or separation over 
a long period. Further, such compositions do not require the 
vigorous shaking that other compositions often require after 
extended periods of storage. 

[0004] The clay thiXotropes, hoWever, produce cloudy 
suspensions, rendering the composition opaque and often 
giving it a more or less yelloWish color inside the bottle, 
unpleasant to the eye. Although this opacity is generally 
masked by the presence of colorants and/or pigments in the 
composition, the use of the clay thiXotropes diminishes gloss 
in the ?nal formulated nail enamel product. Thus the need 
remains for a thiXotropic agent that Will not affect the 
glossiness of the nail enamel and yet Will have sufficient 
thiXotropic properties such that the stability of the compo 
sition is not compromised. 

SUMMARY OF THE INVENTION 

[0005] In order to achieve these and other advantages, the 
present invention is draWn to a novel nail enamel compo 
sition containing, in a cosmetically acceptable solvent, at 
least one ?lm-forming substance and at least one urea 
modi?ed thiXotropic agent Wherein the urea-modi?ed thiXo 
tropic agent is a urea urethane having the folloWing formula: 

R—O—CO—NH—R'—NH—CO—NH—R"— 
NH—CO—NH—R'—NH—CO—OR 

[0006] Wherein R represents CnH2n+1— or CmH2m_ 
1(CpH2pO)I—; n represents an integer having a value of 
from 4 to 22; m represents an integer having a value of from 
1 to 18; p represents an integer having a value of from 2 to 
4; and r represents an integer having a value of from 1 to 10. 

[0007] R‘ represents: 
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[0009] The nail enamel composition of the invention may 
also contain a plasticiZer and optionally a coloring agent. 
The present inventors have discovered that the use of a 
urea-modi?ed thiXotropic agent in place of, or in conjunc 
tion With, the clay thiXotropes of the prior art, results in a 
clear suspension With improved gloss. In general, nail 
enamel compositions containing clay thiXotropes only are 
difficult to process because their creation requires a great 
deal of high shear. Also, since the clay thiXotropes are 
naturally occurring products, they can vary in quality and 
consistency. In contrast, the presently claimed compositions 
utiliZing the novel urea-modi?ed thiXotrope are easy to 
produce consistently at optimum conditions because their 
creation does not require high shear processing. 

[0010] Reference Will noW be made in detail to the present 
preferred embodiment(s) of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0011] The presently claimed invention is draWn to a nail 
enamel composition Which contains, in a cosmetically 
acceptable solvent, at least one ?lm-forming substance and 
at least one urea-modi?ed thiXotropic agent. The present 
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inventors have found that the use of such a thiXotropic agent 
gives nail enamel compositions With higher gloss, high 
clarity, improved aesthetics in the bottle, excellent thiXotro 
pic properties, and improved application properties. 

[0012] The urea-modi?ed thiXotropic agents used in the 
present invention are urea urethanes having the folloWing 
formula: 

[0013] Wherein R represents CnH2n+1— or CmH2rn+ 
1(CpH2pO)r—; n represents an integer having a value of 
from 4 to 22; m represents an integer having a value of from 
1 to 18; p represents an integer having a value of from 2 to 
4; and r represents an integer having a value of from 1 to 10. 

[0014] R‘ represents: 

‘QCHZA®i Or —(CH2)6_ 

[0015] and R“ represents: 

etc 
[0016] Such a urea-modi?ed product can be purchased 
from BYK-Chemie in a dilute solution With N-methyl 
pyrrolidone as solvent under the trade name of BYK®-410 
and is generally described in Us. Pat. No. 4,314,924. The at 
least one urea-modi?ed thiXotropic agent is preferably 
present in an amount of from about 0.05 to about 0.40% 
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relative to the Weight of the composition. More preferably, 
the at least one urea-modi?ed thiXotropic agent is present in 
an amount of from about 0.25 to about 0.35% relative to the 
Weight of the composition. 

[0017] The nail enamel composition of the invention may 
contain at least one additional thiXotropic agent, used in 
conjunction With the at least one urea-modi?ed agent. When 
such an additional thiXotropic agent is present, the compo 
sition comprises from about 0.10 to about 0.30% of the at 
least one urea-modi?ed thiXotropic agent relative to the 
Weight of the composition and up to about 1.0% of the 
additional thiXotropic agent. The additional thiXotropic 
agent(s) may be selected from conventional silica or bento 
nite clay agents. Particularly preferred is stearalkonium 
hectorite, sold by RHEOX as BENTONE 27. 

[0018] Film forming substances useful in the present 
invention include, but are not limited to, conventional ?lm 
forming agents such as nitrocellulose, other cellulose deriva 
tives, such as cellulose acetate, cellulose acetate butyrate, 
and ethyl cellulose; polyesters; resins, such as polyurethane 
resins, alkyd resins, and polyvinyl resins such as polyvinyl 
acetate, polyvinyl chloride, polyvinylbutyrate; (meth)acrylic 
and vinyl copolymers such as styrene/butadiene copolymers, 
acrylate/vinyl acetate copolymers, acrylonitrile/butadiene 
copolymers, and ethylene/vinyl acetate copolymers. 

[0019] The primary ?lm-forming agent is preferably nitro 
cellulose, Which is knoWn to give hardness and resistance to 
abrasion. If a second ?lm-forming substance is present, this 
second ?lm-forming substance is preferably selected from 
cellulose acetate butyrate, polyesters, polyurethanes, and 
acrylates. The ?lm-forming substance is preferably present 
in an amount of from about 5% to about 20% by Weight 
relative to the Weight of the composition, and more prefer 
ably from about 10% to about 14%. Suitable modi?ers for 
the primary ?lm-forming agent include arylsulfonamide 
resins such as arylsulfonamide formaldehyde or epoXy res 
ms. 

[0020] The presently claimed composition preferably con 
tains at least one plasticiZer. PlasticiZers useful in the pres 
ently claimed nail enamel composition include plasticiZers 
commonly employed in nail varnish compositions. These 
plasticiZers encompass, but are not limited to, dibutyl phtha 
late, dioctyl phthalate, tricresyl phthalate, butyl phthlate, 
dibutoXy ethyl phthalate, diamylphthalate, tosyl amide, 
N-ethyl-tosyl amide, sucrose acetate isobutyrate, camphor, 
castor oil, citrate esters, glyceryl diesters, glyceryl triesters, 
tributyl phosphate, tri-phenyl phosphate, butyl glycolate, 
benZyl benZoate, butyl acetyl ricinoleate, butyl slearate, and 
dibutyl tartrate. Particularly preferred as a plasticiZer in the 
present invention is the miXture of acetyl tributyl citrate and 
N-ethyl tosyl amide. The plasticiZer is preferably present in 
an amount of from about 3% to about 12% by Weight 
relative to the Weight of the composition. 

[0021] The solvents useful in the present invention are 
cosmetically acceptable organic solvents including, but not 
limited to toluene, Xylene, alkyl acetates such as ethyl 
acetate and butyl acetate; ketones such as acetone or methyl 
ethyl ketone; alkanes such as heXane or heptane; alkyl 
alcohols such as ethanol, isopropanol, and butanol; glycol 
ethers; N-methyl pyrrolidone; and alkyl lactates. Apreferred 
solvent is alkyl acetate. The solvent or miXture of solvents 
is preferably present in an amount of from about 40% to 
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about 80% by Weight relative to the Weight of the compo 
sition, and more preferably from about 65% to about 78%. 

[0022] The nail enamel composition of the invention also 
preferably contains at least one coloring agent. Conventional 
coloring agents can be used, and preferred coloring agents 
include inorganic pigments such as titanium dioxide, iron 
oxides, titanated mica, iron oxide coated mica, ultramarine, 
chromium oxide, chromium hydroxide, manganese violet, 
bismuth oxychloride, guanine, and aluminum; pearlescent 
materials; and organic coloring agents such as ferric ammo 
nium ferrocyanide, and D&C Red Nos. 6, 7, 34, Blue No. 1, 
Violet No. 2, and YelloW No. 5. 

[0023] The inorganic pigments may be surface-treated as 
is customary to prevent migration or striation. Silicones and 
polyethylenes are most often used as the coatings for inor 
ganic pigments and are preferred according to the present 
invention. Colorant materials may also include chips or 
poWder of mica or diamonds in the nail composition. Also 
useful are specialty materials giving rise to tWo-tone color 
effects such as liquid crystal silicones or multi-lamellar 
metallic particulates, Which generally can be mixed With 
pigments or dyes to obtain a broader spectrum of brilliant 
color and increased luminous re?ectance. Such materials are 
described in, e.g., US. Pat. Nos. 3,438,796; 4,410,570; 
4,434,010; 4,838,648; 4,930,866; 5,171,363; 5,364,467; 
5,569,535; 5,607,904; 5,624,486; 5,658,976; 5,688,494; 
5,766,335; N. H&auml;berle et al., “Right and Left Circular 
PolariZing Color?lters made from Crosslinkable Cholesteric 
LC-Silicones,” Conference Record of the 1991 International 
Display Research Conference (IEEE), pp. 57-59; R. Maurer 
et al., “Polarizing Color Filters made from Cholesteric 
LC-Silicones,” SID 90 Digest (1990), pp. 110-113; H. -J. 
Eberle et al., “Inverse Angle Dependence of the Re?ection 
Colours of Cholesteric Polymeric Liquid Crystals Mixed 
With Pigments,” Liquid Crystals, 5(3), (1989), pp. 907-916; 
J. Pinsl et al, “Liquid Crystalline Polysiloxanes for Optical 
Once-Write Storage,” J. Molec. Electr., Vol. 3 (1987), pp. 
9-13; and D. MakoW, “Re?ection and Transmission of 
Polymer Liquid-Crystal Coatings and their Application to 
Decorative Arts and Stained Glass,” Color Res. Applic. Vol. 
11, No. 3, (1986). pp. 205-208, all of Which are incorporated 
herein by reference in their entirety. 

[0024] Preferably, the coloring agent is present in the nail 
enamel composition in an amount up to about 5% by Weight 
relative to the total Weight of the composition. More pref 
erably, the coloring agent is present in an amount of from 2% 
to 3% by Weight. 

[0025] The composition according to the invention may 
also include additives recogniZed by a person skilled in the 
art as being capable of incorporation into such a composi 
tion. For example, the composition may include at least one 
cosmetically active compound, Which may be selected from 
vitamins, minerals, moisturiZers, hardening agents such as 
silica and formaldehyde/glyoxal, UV absorbers, and ?bers 
such as nylon or aramide ?bers. Any art-recogniZed UV 
absorber can be used, both organic and inorganic. Preferred 
inorganic UV absorbers include titanium dioxide and Zinc 
oxide, both of Which may be used in nanoparticulate form. 
Preferred organic UV absorbers include octocrylene, octyl 
methoxy cinnamate, and benZophenone. 

[0026] Additional additive ingredients may include kera 
tin and its derivatives, melanin, collagen, cystine, chitosan 
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and its derivatives, ceramides, biotin, oligoelements, protein 
hydrolysates, and phospholipids. 

[0027] A person skilled in the art can, Without undue 
experimentation, select those optional additional com 
pounds and/or their quantity, so that the advantageous prop 
erties of the composition according to the invention are not, 
or are not substantially, impaired by the inclusion of such 
additives. 

[0028] The composition according to the invention may be 
prepared by a person skilled in the art on the basis of his or 
her general knoWledge and according to the state of the art. 

[0029] The composition according to the invention may be 
in the form of a product to be applied to the nails, such as 
a top coat, a base coat, or a pigmented nail lacquer or 
varnish. 

[0030] The invention Will be further clari?ed by the fol 
loWing examples, Which are intended to be illustrative of the 
invention, but not limiting thereof. 

EXAMPLE 

[0031] Three compositions Were formulated as set forth in 
the folloWing table. The amounts listed are in grams. 

COM- COM- COM 
INGREDIENTS POSITION 1 POSITION 2 POSITION 3 

Ethyl Acetate 25.65 21.00 23.65 
Butyl Acetate 25.00 24.00 25.00 
Propyl Acetate 20.00 15.00 20.00 
Nitrocellulose 10.00 14.70 10.00 
Isopropyl Alcohol 5.00 5.00 5.00 
Sucrose Acetate Isobutyrate 5.00 — 5.00 

N-Ethyl Tosylamide 5.00 7.50 5.00 
Tosylamide Epoxy Resin 2.00 9.00 2.00 
Acrylates Copolymer 1.50 — 1.50 
Stearalkonium Hectorite — 1.00 — 

Etocrylene 0.50 0.50 0.50 
BenZophenone-l 0.10 0.10 0.10 
Colorants/Pearls — 2.00 2.00 

Modi?ed Urea-Urethane 0.25 0.20 0.25 

(BYK 410) 

[0032] Each of compositions 1-3 Were visually compared 
With a “classic” nail enamel composition, i.e., one contain 
ing only the traditional clay-based thixotrope. The compari 
sons are described beloW. 

[0033] Composition 1, Which Was a formulation according 
to the invention but Which contained no colorants, i.e., Was 
a clear top coat enamel. This formulation exhibited signi? 
cantly improved body and viscosity, While maintaining 
excellent clarity, When compared to the “classic” composi 
tion. 

[0034] Composition 2 Was similar to composition 1 but 
did not contain sucrose acetate isobutyrate, one of the 
plasticiZers, or acrylates copolymer, one of the ?lm-formers. 
Composition 2 did contain, hoWever, pigments and pearles 
cent colorants and, in addition to the urea-urethane (BYK 
410) as a thixotrope, contained a clay-based thixotrope, 
stearalkonium hectorite. The result Was a pigmented/pearl 
escent nail enamel With no perceptible (visual) differences 
over the “classic” compositions. 
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[0035] Finally, composition 3 Was an inventive pig 
mented/pearlescent nail enamel utilizing only the modi?ed 
urea-urethane as the thiXotrope. This product displayed 
improved bottle aesthetics (gloss) and a smoother ?nish on 
the nail versus a “classic” nail enamel Which utiliZed the clay 
type thiXotropes. 

[0036] Overall, the inventive compositions had higher 
gloss, better stability, i.e., even With pigments that are 
normally dif?cult to suspend; and improved application 
properties, e.g., almost no brush marks Were perceptible on 
the nail after the composition dried, When compared to the 
“classic” compositions. 

[0037] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
compositions of the invention Without departing from the 
spirit or scope of the invention. Thus, it is intended that the 
present invention cover the modi?cations and variations of 
this invention provided that they come Within the scope of 
the appended claims and their equivalents. 

What is claimed is: 
1. A nail enamel composition comprising, in a cosmeti 

cally acceptable solvent: 

at least one ?lm-forming substance and 

at least one urea-modi?ed thiXotropic agent, Wherein said 
at least one urea-modi?ed thiXotropic agent is a urea 
urethane having the folloWing formula: 

Wherein: 

R represents CnH2+1— or CmH2rn+1 (CpH2pO)I—; 

n represents an integer having a value of from 4 to 22; 

m represents an integer having a value of from 1 to 18; 

p represents an integer having a value of from 2 to 4; 

r represents an integer having a value of from 1 to 10; 

R‘ represents: 

AG‘CHZAQ‘ Or 

and R“ represents: 
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2. A nail enamel composition according to claim 1, said 
composition further comprising at least one plasticiZer. 

3. A nail enamel composition according to claim 1, said 
composition further comprising an additional ?lm-forming 
substance. 

4. A nail enamel composition according to claim 1, said 
composition further comprising an additional thiXotropic 
agent. 

5. A nail enamel composition according to claim 1, said 
composition further comprising at least one coloring agent. 

6. A nail enamel composition according to claim 1, 
Wherein said at least one ?lm-forming substance is selected 
from nitrocellulose, other celluloses derivatives, resins, 
polyesters, and (meth)acrylic and vinyl copolymers. 

7. A nail enamel composition according to claim 6, 
Wherein said cellulose derivatives are selected from cellu 
lose acetate, cellulose acetate butyrate, and ethyl cellulose, 
said resins are selected from alkyd resins, polyvinyl resins, 
and polyurethane resins, and said meth(acrylic and vinyl 
copolymers are selected from acrylonitrile/butadiene 
copolymers, styrene/butadiene copolymers, acrylate/vinyl 
acetate copolymers, and ethylene/vinyl acetate copolymers. 

8. A nail enamel composition according to claim 7, 
Wherein said polyvinyl resins are polyvinyl acetate, polyvi 
nyl chloride, polyvinyl butyrate, or mixtures thereof. 

9. A nail enamel composition according to claim 6, 
Wherein said at least one ?lm-forming substance is nitro 
cellulose. 

10. A nail enamel composition according to claim 3, 
Wherein said additional ?lm-forming substance is cellulose 
acetate butyrate, a polyester, a polyurethane, an acrylate, or 
a miXture thereof. 

11. A nail enamel composition according to claim 1, 
further comprising a modi?er for said at least one ?lm 
forming substance, Wherein said modi?er is an arylsulfona 
mide resin. 

12. A nail enamel composition according to claim 1, 
Wherein said cosmetically acceptable solvent is an alkyl 
acetate, toluene, Xylene, a ketone, an alkane, an alkyl 
alcohol, a glycol ether, N-methyl pyrrolidone, an alkyl 
lactate, or a miXture thereof. 

13. A nail enamel composition according to claim 1, 
Wherein said alkyl acetate is an ethyl acetate or butyl acetate, 
or a mixture thereof; 
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said ketone is acetone or methyl ethyl ketone or a mixture 

thereof; 
said alkane is hexane or heptane or a mixture thereof; and 

said alkyl alcohol is ethanol, isopropanol, or butanol or a 
mixture thereof. 

14. A nail enamel composition according to claim 2, 
Wherein said at least one plasticiZer is dibutyl phthalate, 
dioctyl phthalate, tricresyl phthalate, butyl phthlate, dibu 
toxy ethyl phthalate, diamylphthalate, tosyl amide, N-eth 
yltosylamide, sucrose acetate isobutyrate, camphor, castor 
oil, citrate ester, glyceryl diester, glyceryl triester, tri-phenyl 
phosphate, butyl glycolate, benZyl benZoate, tributyl phos 
phate, butyl acetyl ricinoleate, butyl stearate, and dibutyl 
tartrate or a mixture thereof. 

15. A nail enamel composition according to claim 14, 
Wherein said at least one plasticiZer is a mixture of acetyl 
tributyl citrate and N-ethyl tosylamide. 

16. A nail enamel composition according to claim 4, 
Wherein said additional thixotropic agent is stearalkonium 
hectorite. 

17. A nail enamel composition according to claim 1, 
Wherein: 

said cosmetically acceptable solvent is present in an 
amount of from about 40% to about 80% by Weight 
relative to the Weight of the composition, 
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said at least one ?lm-forming substance is present in an 
amount of from about 5% to about 20% by Weight 
relative to the Weight of the composition, 

said at least one plasticiZer is present in an amount of from 
about 3% to about 12% by Weight relative to the Weight 
of the composition, and 

said at least one urea-modi?ed thixotropic agent is present 
in an amount of from about 0.05 to about 0.40% 
relative to the Weight of the composition. 

18. A nail enamel composition according to claim 17, 
Wherein said at least one urea-modi?ed thixotropic agent is 
present in an amount of from about 0.25 to about 0.35% 
relative to the Weight of the composition. 

19. A nail enamel composition according to claim 17, 
Wherein said composition comprises from about 0.10 to 
about 0.30% of said at least one urea-modi?ed thixotropic 
agent relative to the Weight of the composition and up to 
about 1% of an additional thixotropic agent. 

20. A nail enamel composition according to claim 1, 
Wherein said composition further comprises at least one 
cosmetically active compound selected from vitamins, min 
erals, moisturiZers, hardening agents, UV absorbers and 
?bers. 


