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1 AQUEPUS NAI L LACOUER The present
invention relates to nail |acquers and nore particularly to agueous
nitrocel | ul ose based | acquers. Conventional nail |acquers enploy
an ester soluble nitrocellulose filmfornmer dissolved in a highly
active ester WO96/M416B3sed sol vent system General |y, the act PY&EERF g'ﬁ[
system is oily and is not water conpatible. Water can only be 10

i ncorporated into the | acquer using an enulsifier. |ndeed, wat er
when present in conventional nail lacquens is usually regarded as an
I mpurity which can result in cloudy and opaque | acquers. 15
Typically, aqueous inpurities are present at Ievels of

approxi mately 1% Higher |evels offieter=-ffipd 28, in "~ the

region of 10% are generally unaccept abl e as the na|I | acquers then

cl oud~ and dry"ﬂgetfn?%ﬁ‘ ﬁ3_@:3_[ g@gggg?orwﬁ‘au l'gmfrgr Gnal AE-Q" €Sence

of water in standar at1ons Ts unacceptabl e at
more than tracRREmtastY t° aq“e°“l§SnAt5?‘8ﬁ7838’51%m% 13R4BERous
ni trocebl ul ose enul sion conpri si ng a wat er phase and a | acquer

phase. | US- A 010685t sona1 ndllRekkDERRor 4 C@ﬁ@éf‘”s‘ﬂﬁ%bﬁ@sed enul si on

conposition 25 r|S|n acquer ase
US- A- 4402935 d’i‘%‘&’r’%%%’sl‘é’-%ﬁl lé‘bqﬁj’é?“%o ?%Jr in a q}ﬁlé’r 8EELY®I B¥%eTNd
a conbi nati on basedl solvent Ritsyen. r @enerally, thew&dﬁiVe&mﬁl&Eﬂﬁ systeamrove

the noisturisipg p{APeldd efs Hotd RRRY compat ASPYET ‘Water can only be
10 incorporated into the lacquer using an emulsifier. Indeed,
water when present in conventional nail lacguers is usually
regarded as an impurity which can result in cloudy and opaque
lacquers. '

15 ° Typically, agqueous impurities are present at levels of
approximately 1%. Higher levels of water impu&ity e.g. in
the region of 10% are generally unacceptable as the nail
lacguers then cloud and drying time can also be reduced.
Therefore, the presence of water in standard naii polish

20 formulations is unacceptable at more than trace amounts.

US-A-5284885 describes an agqueous nitrocellulose emulsion

comprising a water phase and a lacguer phase. US-A-5102654 -

also describes a nitrocellulose based emulsion composition
25 comprising a water phase and a lacquer phase.

US-A~-4402935 discloses a nail lacquer comprising

nitrocellulose and a combination of polyvinyl butyryl resin,

water and urea to improve the moisturising properties of the
30 lacguer.

US-A-4158053 discloses a nail lacquer comprising agqueous
emilsion polymers instead of nitrocellulose. '



US- A- 4158053 di scl oses a nail |acquer conprising agueous enul si on

pol ymers instead of nitrocell ul ose. WO 96/ 41612

PCT/ EP96/ 02574 2 The agueous
enul si on based conpositions of the prior art are unsatisfactory due
to t.he risk of phase separation over tine resulting in an
unattractive aWN@9M#42ior product. 5 Col oured nail | acF&IEPOHEITH al |y
require a suspendi ng agent or thickener to suspend solid

i ngredi ents. Mdst conventi onal ' nail lacquer formulations utilise a
clay thickener such as bentone whgch is dispersed in a volatile
water imm scible sol vent such as toluene. 10 Tol uene is the:
nost toxic solvent in current nail |acquer formul ations and is

desi gnat ed as Th&r ARYPCURJEPULsiR Rased compPgdhigrs ok ChY BNET 3FEneSRi te
suspendi ng agemestdséakitghyydue to theonpsk bifephash sépntatgitn coetri kdmest er

sol vent systengs@didihg in af! EndSFRIARR BLEM ¢hEBFior product.Neverthel ess,
t he bentonites have certai n di sadvant ages not | east being their

coatings which are derived fromani mals and whi ch therefore can
prove uhattracColoared aafk Lseqsers®@enerallyArequilregh ysusiteaddagd agenk

| acquers req“'c{u:e t:img'cﬁ%h&?' X? hé&’&erﬁ% sol;%”‘iﬂ&&éd%neé Qa%&st‘?%%% Wi 3nghi ch

can be vol ati nic congonen are generally used
as solﬁﬁﬂﬂlééFguﬁﬁ §6F¥E#4Q%R?ﬁﬂ“Fﬂéé§PI6I6 BY SR HeRRT isyoth@s25

| acquer. bentone which is dispersed in a wvolatile water immiscible

solvent such as toluene.

10
Toluene is the most'toxic solvent in current nail lacgquer
formulations and is designated as harmful under solvent .
regulations. However, bentonite suspending agents are highiy
compatible with the highly active.ester solvent systems ana-'

15 are therefore preferred.

Nevertheless, the bentonites have certain disadvantages not
least being their coatings which are derived from animals and
‘which therefore can prove unattractive to some users.

20
Accordingly, standard nail lacqQuers require relatively high
amounts of organic components which can be volatile and
toxic. The organic components are generally used as
.solubilisers to solubilise nitrocellulose and clays in the

25 lacquer.

Due to the high percentége of organic components in known
nail lacquers, production procedures are difficult and costly
due to necessary safety controls. Moreover, the resulting

30 lacquers are flammable and potentially toxic. In addition,
due to the use of the volatile organic components nail
lacquer formulations can release-unpleaéant odours which are
unattractive to the user,.



Due to the high percentage of organic conponents in known nai |

| acquers, production procedures are difficult and costly due to
necessary safety controls. Mreover, the resulting 30 | acquers are

fl ammabl e and potentially toxic. “In addition, due to the use of
the vol atil e organi c conponents nail | acquer fornul ati ons can

rel ease unpl eM@AMHour s which are unattractive to tH¢3/EFE§2574
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3 - Due to general water inconpatibility of prior art |acquers,
particularly in the absence of an emulsijgier, many water sol ubl e
nai'l benefit agents can only be incorporated into the | acquers at
very low levels, not at all or substituted with 5 functionally

equi val ent butPu§i Ep gepanat WetRY iinqegpatibility of myiex Al daqawers.
laCQUﬁrS of wz Hﬁr&ﬁbﬁﬂ.!ﬁﬁﬁr iﬁelﬁwé%rﬁﬂ%rﬁﬁﬂb&i an emuls?.ﬂﬂ@r)/ﬁha'ﬁ}} :cv&t@rxlggni cd
conporient s i C n ha n sant 'Si ects e.d. I, e
whi ch is used sé’?’ u%ialﬁafl?yf gegeg{éi %&%’ttﬁeﬁgﬁ 8I_fg§ &L 18&07%9%{:0%4),{%? t g%t S
have been madeacgugrgdateveny atRrecpyaidi.| not at all gexuepbstibnnest Wdshwhi ch
obvi ates at :ca'ﬂﬁiclts.a_ﬁﬁlﬁr éfi@ivalent buif %Q?’ﬁai:b@ﬂfd Bénetiaiqgfts .of
non- aqueous : u n i-Qns. have
been found to%g?gee% 8, tll'nrelfle?cf%‘lrg’)r%\eé%:’ gg%cgf{g?o%{e-#t%gﬁién%lgs c|°rt;1%|a(:§'f';11t ed
above often non'V°1ﬁ§§&PtOFﬁa¢%ﬁxﬁRﬂQ9nﬁﬁFéhW§éﬁgr@?@ kave tunrkenpant

An obj ect of tditid RfgattoNelg. t fofildchgdanwAiUROUS Wdéd as a naill acquer
conprising a Qﬂg%méghggggn havi ng a high water 20 content, reduced

vol atil e organi ¢ conmponent content and reduced ani mal originating
conpontht s. _
' In short, attempts have been made to produce an aqueous nail

lacquer formulation which obviates at least some of the
aforementioned disadvantagés of non-agueous formulations. - .
However, the resulting emulsions have been found to have .

15 inferior rheclogical properties and as indicated above often
result in lacgquers which separate on standing.'

an object of the inveﬁtion is to provide an agueous nail
lacquer comprising a base solution having a high water
20 content, reduced volatile organic component content and
' reduced animal originating components.

A further object of the invention is to provide a nail
_ lacguer having a clay free suspension system compatible with
25 the agqueous solution.

The above cbjectives are achieved by providing a cellulose
based nail lacquer having a water content of from 1 to 20%,
The cellulose comprises an alcochol soluble nitrocellulose.

30 . |
Preferably, the water content is from 8 to 20%. Suitably the
composition comprises at least one alcohol. Preferably, the
composition comprises 8 to 50% ethanol, and more preferably
more than 10% ethanol.

35



A further object of the invention is to provide a nail | acquer

having a clay free suspension system conpatible with 25 t he aqueous
sol uti on. ' The above objectives are achieved by providing a

cel | ul ose based nail |acquer having a water content of from1l to
20%- The cel |l ul ose conprises an al cohol soluble nitrocellul ose. 30

Preferably, thWO¥4f2content is from8 to 20% Suitably the FCT/EPI602574
conposition conprises at |east one alcohol. Preferably, the

conposition conprises 8 to 50% et hanol, and nore preferably nor e
than 10% et hanol . 35 Wa 96/ 41612

PCT/ EP96/ 02574 4 Sui t abl y,

t he conposition conprises-a suspendi ng agent, referably a silicate
suspendi ng agefiti Akl tdie) COPOFEE)Cq comprises, &y Ung §geita. More

particul arly, pheferdnigsid isinicate suspendihg agemntarnh rvre grasfehnddy a

thereby elim r‘lﬂ}é?cgpﬂcﬁy!(lérastﬂriic%l't%. Smore BLréfLWBI-F,) Ak ¢ 1¢RdLY or
the conpositions are toluene Pree thereby Rinim sing the content of
danger ous or gabpe invention dxeyfdaysfree thereby WlLininafodd %y meterials

I nventi en cont 6f nadimdlockicdn .anActordingy ghthe wdmpedi teidren@re toluene
In particular i ' O\l a ;| -
E ge 5 %%E{fi@ﬁ?ﬁ‘isq.% e?ﬂe Qaﬁé’éﬁt déws organic an

conpri sing an al coh e nrtro ul ose, a plasticlser,
active sol vent CPBPORERYS| vi ng the nitrocel lul ose and a 15 bri dgi ng
sol vent soluble with the nitrocellulose, the active sol vent and the
water to forn1@ﬂea£@m5§EiH¥3As E&P%ﬂ%rinvention contain 1-20% water and
10 high levels of ethanol.

In particular the invention provides an aqueous nail lacquer
comprising an alcochol soluble nitrocellulose, a plasticiser,
an active solvent for dissolving the nitrocellulose and a

15 : bridging solvent soluble with the nitrocellulose, the active
solvent and the water to form an agueocus nail iécquer
solution. Preferably, the active solvent is an ester. More
preferably, the ester is an acetate ester selected from the
group comprising ethyl acetate and butyl acetate or a mixture

20 thereof. |

Suitably, the bridging solvent comprises an alcohol.
Advantageously, the alcohol is selected from the group
comprising isopropyl alcohol, methoxypropancl, ethanocl and

25 mixtures thereof. Alternatively or in addition, tﬁe bridging
solvent comprises propylene glycol monopropyl ether.
Preferably the nail lacquer further comprises a non-clay
baéed suspending agent. More preferably the suspending agent
is a hydrophobic fumed silica. Suitably, the nail lacquer

30 _ further comprises a nail benefit agent.

The inveption also provides an agqueous nail lacquer

comprising 7% to 25% alcohol soluble nitrocellulose, a

plasticiser for the nitrocellulose, 20% to 40% active solvent
35 for dAissolving the nitrocellulose, 10 to 50% bridging solvent



solution. Preferably, the active solvent is an ester. Mre

preferably, the ester is an acetate ester selected fromthe group
conprising ethyl acetate and butyl acetate or a mxture 20 t her eof .
Sui tably, "the bridging solvent conprises an al cohol.

Advant ageously, the al cohol i's selected fromthe group congri Si ng
| sopropyl alc peragLy hoxypr opanol, ethanol and 25 mi xt urt&SEm .

Alternatively or in addition, the bridging sol vent conpri ses
propyl ene gl ycol nonopropyl ether. Preferably the nail |acquer
further conprises a non-clay based suspendi ng agent. More
preéferably the suspendi ng agent I s a hydrophobic funed silica.

Sui tably, the nail |acquer_ 30 further caonprises a nail benefit agent.

The i nventi on32Fs8tplBdrtiel® frtRiredl® PEding fatvent being fajukdieng 79%
to 25% al cohowistl ubkenhttoocerltldszse tiee active splizmeht cars®rtie watles.

nitrotel | ul 0sg,;2Q¥ {0 4A0 fCLive: %?(;r}f;\;&reltnst@ 20 to 18k ﬂi—féﬁ%'%’é-}%giz

nitrocellul ose, 10 to_50% bridgln .
PCT/EEQG/OZS?EreferablY' the nail ‘lacguer comprises 1%5to 20% watemd at

| east o water, the bridging solvent being soluble with the

Tacquer compr LoSs 30 Lo DI B G Sodanry ciim apd Rid g BT |

| acquer conprises 2( ng .sol vent. . )
| acquer conpr VaE5CRFY ovaltys kit ennbles therganyfarkpee | Qf qesmeliss ngil
primary film dndqekeoubdmhasitions that Misvosiebdilgl aodtied capmdles dfhe

manuf act ure 0F>r59§@§hbcan§iim with sd@éfacgi%rnts:@m%i.t | 8ns 4 oéélqw%%%%di 'y

and arge, capab of roducing a filmwth sufficient gloss.
nitrock I ul osé‘?’?b‘ld besﬁﬁ‘ﬁgﬁcﬁ%‘f ﬁé?gqté?ﬁll'y AR PERETakoRi HeRf gL ulose

ni trocel | ul oseompositionapusy t damsyerthhed fimgernhd 1f andedeastitoyartthelest ro
t he pigments used in tinting nail lacquers. L

The solubility characteristics of nitrocelluloses are '

15 determined by their nitrogen content. Alcohol soluble
nitrocelluloses are utilized in the nail lacquérs of the
invention. The alcohol soluble nitrocelluloses preferably
comprise 10.9% to 11.7% nitrogen.

20 Particularly preferred alcohol soluble nitrocelluloges are
AH25/1IPA available from Hagedorn and DHL8/13 available from
ICT. ' '

The alcohol soluble nitrocelluloses utilised in the nail
25 lacquers of the invention provide a nail lacquer which is
flexible, glossy and has good plastics properties.

The alcohol scluble nitrocelluloses of the nail lacquers of
the present invention facilitate lower levels of active

30 solvent than is possible with the ester soluble
nitrocelluloses. The level of alcohol bridge solvent used is
in part Qetermined by the level of nitrogen in the
nitrocellulose - as the alcohol solubility decreases the

level of active solvent reguired is increased.
35 '



pi gnents used in tinting-nail | acquers. The solubility

characteristics of nitrocellul oses are 15 determ ned by their nitrogen
content. Al cohol soluble nitrocellul oses are utilized in the nai

| acquers of the i nvention. The al cohol soluble nitrocellul oses
pref.erably conprise 10.9%to 11. 7% ni trogen. 20 Particul arly
preferred al coWQ98Hilebl e nitrocel | ul oses are AH25/ | PAPCRAERS6/2774
from Hagedorn and DHL8/ 13 avail able from I Cl. The al cohol
soluble nitrocelluloses utilised in the nail 25 | acquers of the

i nvention provide a nail |acquer which is fl exible, glossy and has
good pl astics properties The al cohol sol uble nitrocell ul oses of

t he nail Iacquers of rese i nventign facilitate | evel s
of Cactive 30 THhe S o 2RrahoLsCHbReT & Mo I OB Pe - CUPBBI AT Lo
nitrocelluloseumtﬁﬂuhd bmdﬂg&hgahotﬁmﬂttﬁysh;atsdlthatpueedntsmnvention n part
determ ned by ﬁt| ty % af naa&rszgseuép ﬂmn% a reaﬁbbaosséfvwéfganﬁé the

al cohol sol ubi ecreases | eve active solvent Tequired |s
i ncr eased. 35 solvent content an wﬂmggygﬁkfalnlforming properties.

PCT/ EP98/ 02574 6 The gse of
al cohol sol Ub"ﬂu{'éﬁ]e%%'r %égﬁ?ﬁﬁ EQSQQHth]a.:tﬂeOrlnventllon%éﬂpfi'ge% Udter

sol vent system I nventi on resy 'h a nail. 1acquer
havi ng a reducRRF4RAY-ve SYLEaRLe esters inglpda ethyteAretabe; 3T MY Y i I m

form ng properdecetsate. Generally, the ester is present at 20% to 40% of
the composition. |
10 :
The plasticizer is suitably present at between about 5 and
10% about by weight of the composition. Suitable
- plasticizers include dibut§l phthalate, camphor, sucrose
acetate, isobutylate and castor oil.
15 '
The bridging solvent preferably comprises an aicohol.
Alcohols suitable for use in the present invention are those
which are compatible with the alcohol soluble nitrocellulose
and water. Examples include methoxypropanol, eéhénol and
20 iscpropyl alcohol and mixtures thereof. Alternatively or in
addition propylene glycol monopropyl ether can be used.

Alcohol from natural sources such as sugar cané'can also be
used in the agueous nail lacqguers of the invention.

25 Fermentation alcchol from natural sources is sometimes
preferred over petroleum sourced alcohol which can be
perceived as being environmentally unfriendly.

As indicated above, the alcoheol levels utilised in the
30 present invention are to a large extent determined by the
' alcohol solubility of the nitrocellulose and hence the degree
to which the active organic solvent system levels are
reduced.'!Suitably, the alcohol is present at a level of at
least 10%. preferably at 10 to 50% and more preferably 20 to
35 40%. Generally, the level of bridging solvent will also be



5 The active solvent systemof the invention conprises an ester
solvent. Suitable esters include ethyl acetate and butyl acet ate.
Generally, the ester is present at 20%to 40% of t he conposition.
10 The plasticizer is suitably present at between about 5 and

10% about by wei ght of the conposition. Suitable pl asti CI zers

i ncl ude di but Wog'ﬁ‘l ¥ ate, canmphor, sucrose acet ate, FEOEEIREMe and
castor oil. 15 The bridging solvent preferably conprises an

al cohol . Al cohol s suitable for use in the present invention are

t hose . which are conpatible with7the al cohol soluble nitrocellul ose
and water. Exanples include nethoxypropanol, ethanol .and 20 i sopropyl
al cohol and m xtures thereof. Alternatively or in addi tion

propyl ene gl yRetrexrpingt AnAcrsing: teathecfinaly rheclogical prepevries om

nat ural sour ceeqmsiedd asf HHFP mataNBaé@ed! SO be used in the aqueous
nail lacquers of the invention. 25 Ferment ati on al cohol from natural

sources i s sonetinmes preferred over petrol eum sourced al cohol .which
can be The rrall dpograyeisrdubHons opfretal inyeapsipnegeprise high Ag
i ndi cased aboxged rmeﬁmholcéneranwuttmes;ﬁu Nnaddifae?8® have are€seal

I nvention ar et grm I h
solubility of tﬁe nlﬁ ocel ‘ﬁegé’é’ga%g %Qénc #ﬁé&%@;};}y £rofl 48 tE)J>\/\’f| En¥ he
active organi¢es@rty ol %Wé%l‘-@na@éd m°s"— prey G@éﬂﬁ%%t‘%l%,ﬂhe '
al cohol is presentatér acdrebal adtedt separately aasithl)¥ompoeieioh! yradard0 to

50% and nore p éfﬁ%ﬁl&é’ a?so tno i%Burity éptygolx%ﬂ:e{kg é%/hi%egaJnSXSLngg of

bri dgi ng sol ven
PCT/ ER®6/ 0257he lacguer e g. the alcohols.

The optimum level of water added to the nail lacquer solution
is again determined in part by the alcohol solubility of the
nitrocellulose and the respective levels of active and

15 bridgingi solvent,

Plasticisers are also generally included in nitrocellulose
based nail lacguers. Suitable plasticisers include castor
oil, camphor, raw castor oil, dibutyl phthalate and tricresyl

20 phosphate. The plasticisers can be used alone or in
combination. .

Generally, the nail lacguers of the invention are clear or

transparent.

25
The nail lacquers of the invention can also comprise a
non-clay suspending agent tb suspend solid ingredients in the
lacquer solution. '

30 Suitable suspending agents include silicates such as

hydrophobic or fumed silicas. The silicate suspending agents
preferably have a surface area of 110-260m%/g, more
preferably 110 +/- 20°m/g. The particle size can range from
7 to 18nm, is more preferably 12 to 18nm and is most



determ ned according to the final rheol ogical properties required of

the nail |acquer. The nail l'acquer solutions of the invention
conprise high 5 water levels. Generally, the nail |acquers have a
total . wategeqaeryd ent of from1%to 20% preferably fromeéitgreedzidss by
wei ght of the conposition and nost preferably 7.5%to 8.5% The
wat er can be added separately to the conposition or can be present
as an-inpurity or solvent in other conponpents of 10 t he | acquer e.g.
t he al cohol s. The optinmum | evel of water added to the nail |acquer
sol ution. Is again determned in part by the al cohol solubility of
E) hed Ini torefadarlasa el t da éﬁsmméiue 4 esnel atsife aﬁispea' d&ﬂg ﬁljent

ri dgi ng solv S r uded in
nitrocel | ul osg{E Aeros"bl RSJlgnal I ac%@r‘g %é ?g%gr?ﬁt ast| s%%‘s i ncl ude
cast or oi |, canmphor, raw castor oil, dibutyl pht hal ate and tricresyl
20 phosphatyeirophtbid aslliiCatessaganpberdsrsd AL Mydrophilic silicates

conbi nati on. | ] v, e r |V L.on
cl ear orE caq rpefr%vegfdé?t’ﬁééét &8 dﬁ%réé‘ glé%%ce% gﬁ &P% t %ghlc%vtén%fon
can al so corrpr'-f%te?@n as mayging agestSpendi ng agent to suspend solid

| ngredients in the | acquer sol uti on. SU|tabIe suspendi ng
agents incl udeg ydLop dys The
silicate susp sl ng a%&%éx‘&i@xf%gents arQ ﬁ&@hg%gé&ég ace 1r h%bgﬁér

110- 260n{ err] /§°"‘9ﬁﬁ’et1°ns of She BF&BFya{EOasr/th%O[r&‘fﬁ ReEn fenBdphPLicl e

Si ze caf rangegénexate a matfing lefferti andvaee pdfPiraliity tk? digpkides and i s

gg;;EP96/02574F° the we /482 1p1e solvents of the current non—aqueo?s
nail lacquer formulations. Accordingly, the suspending
effects of the silica have been found to be poor and nail

lacquer formulators have been forced to use clay systems.
is ’

vt

However, the agueous nail lacquers of the presént invention
facilitate the use of silicates which result in a low
viscosity suspension which facilitates the incorporation of
higher solids levels into the nail lacquer composition as

20 compared with nail lacquer compositions of the prior art.
Clay suspending agents result in a high viscosity product
which necessitates a lower solids content e.g. lower levels
of nitrocellulose, plasticizer of pigment.

25 Accordingly, the suspension system utilized in the nail
lacqguer of the present invention facilitates the use of
higher levels of nitrocellulose which enhances £ilm foruation
resulting in increased gloss and a thicker nail £ilm.

30 The nail lacquer. of the invention can also comprise a
secondary resin. Suitable secondary resins compatible with
nitrocellulose include most natural resins such as benzoin,
Damar (Trade Mark), ester gum, Pontianac Sandara, Shellac and
any synthetic resins such as the alkyl, acrylate and

35 methacrylate based resins and polyester resins. Polyester



8 preferably 16nm An exanple of a suitable suspendi ng agent
I's Aerosil R872 (Trade Mark) avail abl e from Degussa. Hydr ophobi c
silicates are preferred as hydrophilic silicates 5 can prove difficult
to di sperse and reduce gl oss since they function as matti ng agents.
Silica suspendin a ents are not favoured in nail |acquer
conposi ti ons dW 82ior art as they have been found to 10 PCUVERR2te a
matting effect and are difficult to disperse due to the water
i mmsci bl e solvents of the current non-aqueous nail | acquer
forml ations. Accordingly, the suspending effects of the silica
have been found to be poor and nai | | acquer formul ators have been
forced to use clay systens. However, the aqueous nail |acquers of
the present i F¢EARP; 48 2 prefe;QQQ|qqqgﬂ§agwére§§nof QHne% £ WORFABNH FasIMS
in a low 1ncnuae®snyyoﬁLa¢xymauu1odmoabnkacrbsiakeSndhe I ncor poration of
hi gher SO"dSnb§$§U§ck9iQ é;ﬁb e%oggg?ﬁgkglon as 20 conpar ed
with nail |acquer conp05| I ons e prlor : Cl ay suspendi ng
. agents result in a high V|sc03|ty product whi ch necessitates a
| ower %0l i ds madfiebeneffit adgawts leatelbe readily ahcorpsoaredd Umse the
Pl asticlzer OnaRldERll of A8 fnvediGell I okl LRFLSYSPERS] OV GY iR

e |on aciTirtates

utilized int uer of present I nve
‘the use of  PaTrtichlgply ?%"e?‘%l%fe -t P@éél sapwge mmwierfmaimeéiﬁ%s
formation such mesphbthgnol, imcileateengithenezndsach hskgrydpedl ddd m

30 The nabkhteécaugg Bbnb by | JyGitd %c@.a@salcwcgaﬂpéaéw light

secong@{y resug15 Sui t abl e secon FHY resins conﬁ .
ni trocel | ul osBPPREPEYE  nitaming, and mModsturdging,89eRES o ffail benefif, y,
(Trade Mark), agenes gue) glnetrakhadrSsngarate8hdhkacthacnail lacquwny at
syntheti c resaeﬁ.paeaeleéﬁhfo@'i%delsw>d H0918"03%s peilFlIEAS JdAl € based

resins and pol yester resins. Pol yester

Water soluble dyes can also‘be added to the nail lacquer
15 - formulation of the invention to increase the potent1a1 colour
range of the lacquers.

An advantage of the solvent system of the nail lacquer of the
invention is that it is in the form of a clear solution which
20 does not separate on standing as compared with opaque
. emulsions of the prior art i.e. the active solvent system,
the bridging solvent and the water form a solution.

The solvent systém is compatible with alcohol soluble.

25 - nitrocelluloses in contradistinction to the ester soluble
nitrocelluloses of the prior art. Moreover, the alcochol
soluble nitrocelluloses provide a high degree of flexibility,
plasticity and glossiness in the finished lacquer.

30 A principle advantage of the present invention is that a nail
lacgquer is provided which contains high levels of water and
which the solvents are in the form of a solution. a bridging
solvent or solution is provided by an alcohol between an
active solvent for the nitrocellulose and the water.

35 Therefore, the nail lacguer of the invention is.not in the
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9 resin is a preferred secondary resin. O her secondary resins

i nclude: nylon acryl ate copol yner resins and
‘nylon/acryl ate/acrylonitrile copol yners. 5 Nai | benefit agents can be
readily incorporated into the | acquers of the invention - water
sol ubl e addi t | W64l particularly suitable e.g. nai P

pronoting ingredients such as panthenol, nail strengtheners such as
gl yexal and ot her nail benefit agents such as cal ciumand UV |ight
10 absorbers, vitam ns and noisturisitmg agents. Nail benefit
agents are generally incorporated into the nail Iacquer at
conparatively low levels - 0.0001% to, 1% bei
ol bl o tyes’ SIS H50 HIEAOROAR LA ATE | HRRRAELELS to eBRRAFLER R of
t he i nventi on dwardiargease the potential col our range of the

| acquers. An advant age of the solvent systemof the nail |acquer
of the invention is that it is_ in the formof a clear solution which
20 does ndthes @ravdEdopn ot 5Rai hgldgirgnirl wphians &pgquee of an

emul si @s of tdliedidloscliiblie. aittbeebltlvse SPddiards Thet a@vel of volatuale

bridging solv “Qﬁi e_.so
systemis ccwéégliyg}\m Wﬂ%@%ﬁo?éggﬁr%? Hé £l compﬁﬁggéPPuFo esk
cont r adi st i nct3FiU® aHYepst sysssmygererally regyirgdinngddsl BFqPﬂé prior

art. Moreover ,cdriposail tcieingl, sol ubl e nitrocel lul oses provide a high
degree of erxibiIity plasticity and gl ossiness in the finished
| acquer. ri nci pl e advantage of the present invention is that a
nai | dﬁé)‘ﬁ‘%aﬁ%ﬁ GEHPRRER RS CRTE oF FRIAMISh e Fies nat lydREFueRd

of the invention by high levels ¢of alcohol which function as
the bridging solvent.

The resultant nail lacguer is clear and the high levels of
15 ‘'water do not result in clouding as is the case of the
emulsions of the prior art.

The nail lacquer compositions of the prior art utilise an
ester soluble nitrocellulose which requires high levels of

20 organic solvents for dissolution. However, the combination
of the alcohol soluble nitrocellulose and the alcochol
‘bridging solvent of the present invention facilitates a
significant reduction in the levels of organic solvents
required. '

25
The nail lacquers of the invention facilitate a 20% reduction
in the levels of volatile organic components required as
compared with the nail lacguers of the prior art.
Accordingly, in addition to the aesthetic, consumer and

30 production benefits the nail lacqﬁers of the invention
provide é significant environmental benefit over the
formulations of the prior art.

The bridging solvent system of the invention facilitates the
35 use of non-olay based suspension systems.



which the solvents are in the formof a solution. A bri dgi ng

sol vent or solution is provided by an al cohol between an active
solvent for the nitrocellul ose and the water. 35 Therefore, the nai

| acquer of the invention is not in the WO 96/ 41612

PCT/ EP96/ 025 7%0 96/41612 | 10 PCT/EPS$/B35F4 of an
emul sion and is not susceptible to separating on st andi ng.

The provision of the bridging solvent and the use of an 5 - al cohol

sol ubl e nitrocel |l ul ose reduces the | evel1 of volatile organi c
conponents required in the conposition e.g. the active sol vent
systemgenerally required in nail |acquer conposi tions. 10

The hydr ocar B8h ay@psasat efakkereprtrerd wilieankppedagygrension agengs t he
invegtion_tn/ﬂﬁ ghaltevel $s0d Bbwovbécadiigh sfuspeinsdBnaagent which he bri dgi ng
sol véent . ‘93 r I | R gl :apd I 4 vel s
of 15 udsiistige” BAY MABLRBac Ll B haghe SB11800 00 T AT 03
emul si ons of Bid pAceHesy omposition thae 18, nossibdgeWiEBNPERFIMGRE 6F t he
prior @irt utiddzerdtes. ester soluble nitrocellul ose which requires
hi gh | evel s of 20 organi c solvents for dissolution.  However, the
conbi nati on of the al cohol soluble nitrocellul gse and the al cohol
bridging sol Mafeo¥eTr hELEr BERNPE| Avehtith HaRed sugpegsion systemg; gpjf cant
reduction i n dhiwiatesekbeoheedgani css dheerdcluene typer sglvents Zuired

for clays thereby further increasing the environmental
10 advantages of the nail lacquer of the present invention.

The absence of ciays results in a solution having a low
viscosity which facilitates a solids content of over 30%,
preferably 33-38% as opposed to 25-30% in a conventional nail

15 lacgquer. The combination of the higher solids content pludg
the high water content results in a total solvént content in
the new system of approximately 58% as opposed to 72% for a
conventional nail lacquer.

20 Water is incompatible with the lacgquers of the prior art as
the presence of water in such a system would slow down the
drying time.

Surprisingly, we have now found that water can be added to

25 the nail lacquer of the present invention without adversely
effecting the drying time contrary to what would be expected
in the formulations of the prior art.

It has also been found, that the nail lacquers of the
30 invention reduce moisture loss from the nail, improve
flexibility of the nail and also have been found to improve
" the strength of the nail. It is believed that the
moisturising effect helps to maintain flexibility and reduce
brittleness in the nail structure.
35



The nail lacquers of the invention facilitate a 20% reducti on I n

the levels of volatile organic conponents required as conpared with
the nail lacquers of the prior art. Accordingly, in addition to the
aest hetic, consumer and 30 production benefits the nail |acquers of the
I nvention provide a significant environnmental benefit over the
fornul ati ons ofwoOlseidpit2zor art. The bridgi ng sol vent RSI$ERIN2§F4 t he
i nvention facilitates the 35 use of non-ol ay based suspensi on systens.
WD 96/ 41612 PCT/ EP96/ 02574

11 ~ An advantage of the preferregksilica based suspensi on agent

is that it i's a |ow viscosity suspension agent which facilitates the
i ncorporation of higher solids levels in the nail |acquer

conposi tion thew I8 heikiavad ohaththenhbelh twatey content ipnetherpadlk.

Moreover, the Ls@q@br afadd it teas adsSoEREIGA BE SHtie@Msoluble nQbYi Bégseithe
need to use the tol uene t&ﬁf soLxegts.rggqére for clays thereby
i .

d
further incre®JFRT HPEHITD AR N ARCTES Taf¥F8des of the nail |acquer

of the present invention. The absence of clays results in a

s]9| ut i oasgoa/vi Nd1 ehdbe@dh the Appldiceaesi &y Nbé Ghidmaid ideateanad B9l by content
(0] over (0]

- 380 -30% i

conventional nEPFOTE p{tefiesrr 3’?’1 é’%%d?,%%g(s:%%Bﬁ%%c%{{%(?%%?ﬁ%%%gﬁgﬂ%}ﬁ%%d

content plus by the n&id Hiaguuexseprfcthe cpresenty|inventignt dsafueotyctine

content in trappin® JeWeBEH e etudedwitiEd &l \£ia80atteRROE8EME K Y0

for a  SROVEIELPR s I Ri1 € 85EESLe11uI0se.

10

The trapped moisture molecules provide a moisturising effect.
Moreover, it is believed that the trapped water moleculps may
provide a wvehicle through which nail benefit agents,
particularly water soluble benefit agents, such as glyvoxal.

15 - c¢an be effectively transferred to the nail..

In addition, the high degree of flexibility exhibited by the
nail lacguers of the present invention may also result from
the lattice produced upon drying. '
20 _
The nail lacquer of the invention is formaldehyde free.
Formaldehyde has been shown to produce undesirable side
effects, such as inflammation, hardening and/or formation of
horn on adjacent skin area. Furthermore, formaldehyde can
25 have dangerous toxic effects, especially on the nerve cells
of the skin and capillaries.

Instead, the alcohol/agueocus nail varnish formulation of the
invention facilitates the use of high levels of glyoxal; a

30 nail strengthener, instead of formaldehyde. The amount of
glyoxal in the cosmetic composition of the present invention
found effective for strengthening nails when added to an
agueous nitrocellulose base nail lacquer preparation is about
0.0001-1%. Accordingly, the use of the aqueous solvent



20 - Water is inconpatible with the |acquers of the prior art as

t he presence of water in such a system would sl ow down the dryi ng
tinme. Surprisingly, we have now found that water can be added to
25 the nail lacquer of the present invention wthout adversely
effecting the drying tine contrary to what woul d be expected in the
f or mul ati ons oﬁWgﬂ@gﬁ@ior art. It has al so been fouRETEPIRSTEhe
nail lacquers of the 30 i nvention reduce noisture loss fromthe nail,

i npr-ove flexibility of the nail and al so have been found to inprove
the strength of the nail. It is believedi3zhat the nmoi st uri sing
effect helps to nmaintain flexibility and reduce brittleness in the
nail structure. 35 WD 96/ 41612

PCT/ EP96/ 02574system facilitates higher levels of glvoxal to obtain|thgg

bel i eved t hat pégefidiiaiVairFectoBEeglydkal tn ttid formulatibacquer
facilitates dissolution of water soluble nail benefit agents into
the nail lacquer e.g. glyoxal. 5 Al t hough the Applicants do not w sh
to be pound byEmpgdiments of; gbgr §nvertian sribdo oW bieadesreihed shaying ng

ef fect &xhi bi teeyard to they folldowiiny édafpldss: of the present invention is

due to the trappi ng of water nolecules within a filmlattice forned
by t he al cohol soluble nitrocellul ose. 10 The trapped

noi sture nol ecul es provide a noisturising effect. Moreover, it is
believed that the trapped water nol ecul es may provi de a vehicle

t hrough which nail benefit agents, particularly water soluble

benefit agents, such as gl yoxal.



15 can be effectively transferred to the nail. I n addi ti on,
the high degree of flexibility exhibited by the nai | | acquers of
the present invention may al so result from the lattice produced
upon drying. 20 The nail lacquer of the invention is formal dehyde
free. For mal dehyde has been shown -t o produce undesirabl e side
effects, such RO M6Bmmati on, hardening and/or fornmation of FPCIEPS6/0I§H
on adj acent skin area. FurthernDre, f or mal dehyde can 25 have dangerous
toxi.c effects, especially on the nerve cells of the skin and
capillaries. | nstead, the al calwl/aqueous nail varnish
formul ati on of the : invention facilitates the use of high |evels of
gl yoxal ; a 30 nai | strengthener, instead of fornal dehyde. The anpunt
of gl ESEMELES t he cosnetic conposition of the present invention

f ound effectlve for strengt hening nails when added to an aqueous

nitrocel | ul os e ,n Il e QQR 011
Accordingly, t use %thﬁggggﬂiggéqgo%ga é!&ifia i ﬁﬁFB&Fﬁigigg St 'dhe
PCT/ EP96/ 0257pTior art C°mprlse the f°11°WlngJ§PQr%ﬁkﬂH§ﬁlfaC|Iltates hi gher
| evel s »f glyoxal to obtain the beneficial effect of glyoxal in the

forml ation. yfHadieAlbaeof the i nvepsisg Wid-&oudie-dsigr i1Bedalizvind

regard to thel¥ W ng exanpl es:
most preferably-  12-16%.)

Secondary Resins {2-8%) e.g. Toluene Sulphonamide
_10 Formaldehyde Resin, acrylates
Copolymer, Polyvester.

Plasticizers ' {2-8%) e.g. Dibutyl Phthalate,
Camphor, Sucrose Acetate,
15 _ Isobutylate, Castor 0il.
Solvents (55-80%, more preferably 65-80%)

e.g. Toluene, Butyl Acetate, Ethyl
Acetate, Isopropyl Alcohol.

20

Other optional ingredients include:

Thickening and

Suspending Agents {({0.05-5%) e.g. Organically modified
25 Smectite Hectorite, Bentonite,

Montmorillionite Clays.

Ultraviolet Absorbers E.g. Drometrizole, Benzophenone.

30 Colours . E.g. Iron Oxide, Titanium Dioxide,

Ferric Ferrocyanide and Organic
Lakes such as D & C Yellow No 5
Aluminium Lake and D & C Red No 6
Barium lake.

35
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14 EXAMPLES Typical nitrocellul ose based nail |acquer
conpositions of the prior art conprise the follow ng ingredients: 5
Ni t rocel | ul ose (7-25% nore preferably 10-18% and

nmost preferably 12-16%) Secondary Resi ns /%9 g_l
Toluene Sul phowerkésies120 For mal d@ﬁ'y& opeasTs
Acryl at es Copol yner, Pol yester.

Pl astici zers (2-8% e.g. Dibutyl Phthalate,

Canphor, Sucrose Acetate, 15 15 | sobut yl at e,
Castor Q. Sol vent s (55-80% nore preferably

65- 80% e.g. Toluene, Butyl Acetate, Ethyl
Acet at e, | soprmgydratiehaiatdfials ECghele@nimaﬂ!OaWﬂﬁ Micest s BigmutHe:
Thi-ckeni ng and Suspendi ng Agenpgychioridé D @erbdicigtier@.gani cally
nodi f ined 25 Snectite Hectorite, Bentonite,
Montnorillionite C ays. U traviol et Absorbers E. g.

Drorret rizol e, Betnzppd::ehmmple is:

5 .
Comparative Example 1 (Nail polish formulation of the prior
art) '

Butyl Acetate 24f40%
10 Toluene ' 16-30%
Ethyl Acetate 4-12%
Isopropyl Alcochol 2-6%
Butanol _ 2-6%
Dibutyl Phthalate 4-12%

15 Nitrocellulose 8—20%_
Toluene Suphonamide Formaldehyde Resin  4-12%
Acrylates Copolyment 0.05-1%

UV Absorber Less than 0.1%
Camphor 0.4-1.5%

20 Stearalkonium Hectorite - 0,4-1.5%
Titanium Coated Mica ) 1.5-2.5%
D&C Yellow No.5 Aluminium Lake 0.02-0.1%
D&C Red No.6 Barium Lake 0.01-0.1%

25 Viscosity: Initial 3000~3600cps

High Shear ) 800~-1000cps
Recovery 1500-2000cps
Moisture Content: Less than 0.5%
30 Solids Contents: 26-28%

The abovementioned ingredients were mixed together in

conventional manner to form a standard nail varnish having a

low water content, a high volatile organics content and a low
35 solids content. '



30 Col ours E.g. Iron Oxide, Titanium D oxide,
Ferric Ferrocyani de and Organic Lakes such
as D & C Yellow No 5 Al um ni um Lake and D
& C Red No 6 Barium | ake. 35
WD 96/ 41612 PCT/ EP96/ 02574
15 Deway 9641612 Mat er i al s E.g. Titani um Coated M cBSTEBI6RIMN
Oxychloride, Mylar ditters. A typical exanple is: 5
Conparative Exanple 1 (Nail polish fornulation of the prior art)
Butyl Acetate 184-40% 10 Tol uene
16- 30% Et hyl Acetate 4-12%

ohol

2-6% .

Ni trocel | ul os
For mal dehyde
0. 05-1%
Camphor
Hectori ge
1.5-2.5%

D&C Red ‘No. 6

| sopropyl Alc
Di

10

15

20

25

30

35

e

Ethyl Alcohol

Eth}f){é‘ Ace*T'.ateO 4-1.5%
s

Bl FERFehkeiose

Butyl Acetate

Dibutyl Phthalate

Polyester Resin

Deionised Water

Isopropyl Alcohol

Silicone Dioxide

Camphor

Di-isopropyl idipate

Polysorbate 20

2.4 Dihydroxybenzophenone

Titanium Coated Mica

D&C Yellow 5 Aluminium Lake

D&C Red 6 Barium Lake

Iron Oxide

Glyoxal

D Panthencl

Lactic Acid

Tocopheryl Acetate

8ilk BRydrolysate

Calcium Panthenocate

Viscosity: ~Initial
High Shear
Recovery

Moisture Content: 7-10%

Solids Content: 32-38%

2- 696 . But anol
3 LNl I';l

8- 20% Tol uene Suphonam de

Resi n 4-12% Acrylate poIyrrpﬂhm_tﬁég:g
ComRengrb her Bt than 0. 1%

0. 429-408 20 Solvemtear al koni um

Totaosum sttt M ca

10-20% Solvent
5-10% Plasticizer

5-10% Secondary res
5-10%

5-10% Solvent

1-5% Suspending Ag

0.1-1% Plasticizer
0.1-1% Plasticizer

w No. 5 AI“”‘”'“”‘L?nggﬁﬁ prima:y Btk ¥Flimer

in

ent ”

0.1-1% Silicate activator

<0.1% UV absorber
1-2%
0.01-1%
0.01-1%
0.01-1% Water soluble
0.01-1% Water Soluble
0.01-1% Water Soluble
0.01-1% Water Soluble
0.01-1% Active )
0.01-1% Water Soluble
0.01-1% Water Soluble

1000-1400 cps
400-600 cps
900-1200 cps

active
active
active
active

active
active



25 Vi scosity: Initial 3000- 3600cps

H gh Shear 800- 1000cps Recovery _
1500- 2000cps Moi st ure Content: Less than 0.5% 30 Sol i ds
Cont ent s: 26- 28% The abovenentioned ingredients were m xed
together in wo9s/i41620nventi onal manner to form a standard nZCTER0a$3h
havi ng a | ow wat er content, a high volatile organics content and a
| ow=35 solids content. WO 96/ 41612
PCT/-EP96/ 02574 17 - 16 Exanpl e 2
Col oured Nail Lacouer of the invention Conponent
Yt Function Et hyl Al cohol 20-40% Solvent 5
Et hyl Acet at eThe above mentioned IOuROUEnt Soweeat mixed as Nallews!:| ul ose
10-20% Primary filmforner Butyl Acetate 10- 20%
Sol vent Di but ? | G zer..
Pol yest er Resth X' dea 88 % st%ellwxmgeggﬁag w?%s‘f}haﬁgf? Wlt&f’aﬁr*%%ﬁ
Wt er phthalat@)obutyl acetsbgs osyhy:AI 20¢iate, half the 5- 10%
Sol vénts Si bt R2AE1L D;sa<1yzi%ter :r:es:Ln and ::.sé é%pyl %Hﬁl%'&‘é' ngnagent
Canmphor o iq gl agt 5.5 t—l spr opyl
Adi pat e Bi%es on sﬁl‘%’f‘ie 588 the” Follpgy ?%o’r’b%’ieed’fé‘ s w
0.1-1% Silicate 2@8¢dawirh sufficientiapingtilorybenzophenone <0. 1%
WV absor ber
Nitrocellulose, camphor, UV absorber.
10 '
The mixture was stirred until fully dissolved.
The silica was then added under hlgh shear mixing or an
enclosed bead m111 system to achleve optimum dispersion or
15 gloss. - '
2. The remaining ethanol, deicnised water and polysorbate
20 was blended and added slowly to phase 1 with mixing
to prevent water precipitating out the nitrocellulose.
20
3. The remaining ingredients were added and stirred until
homogenecus.
Example 3 Cleax Nail Lacguex
25
component 3wt
Ethyl Alcohol 20-40%
- Ethyl Acetate 10-20%
Nitrocellulose 10-20%
30 Butyl Acetate 10-20%
Dibutyl Phthalate 5-10%
' Polyester Resin "5-10%
Deionised Water ) 5-10%
N Isopropyl Alcohol |, 5-10%"

35 Camphor 0.1-1%



Titani um Coated M ca 1- 2% D&C Yel | ow 5 Al um ni um Lake
0.01- 1% D&C Red 6 Barium Lake 0.01-1% 20 I ron Oxide
0.01-1% Water soluble active d yoxal

0.01-1% Water Sol uble active D Pant henol

0.01-1% Wt erw@eé/alléle active . Lactic Acid PCT/EP96/02574
0.01-1% Water Sol uble active Tocopheryl Acetate

0.01-1% Active 25 Si | k Hydrol ysate 0.01-1% Water

Sol ubl e active Cal ci um Pant henoaige 0.01-1% Water

Sol ubl e active Vi scosity: Initial 1000- 1400 cps

H gh Shear 400- 600 cps 30 Recovery 900- 1200
cps Dibigonrerybradinate 7-10% 0.1Sb%i ds Content:

32-38% 35 Polysorbate 200 96/ 41612 0.1-1%

PCT/ EP96/ 0257 17 The above

menti oned confofteREEYSEPEREBARPRENINS) | ons: <0.1% 1 A stainless steel

m Xi ng vess
acetate et

I so propyl
I ngredi ents
Ni trocel | ul

10

15

20

25

30

el Ghmexshar ged wi t h Di butyl 0.01pk# hal ate, butyl

hyb dsgtRége1 hal f the 5 et pagplig pol yester resin and
adipate. The m xer was séa ed, and the foll ow ng
ngghc Acid added with suffici héi'é tation:
os&ocophehvt  Acaratissor ber . : 0.01-1%

S8ilk Hydrolysate 0.01-1%

Calcium Panthenoate 0.01-1%

Viscosity: 250-350cps

Moisture Content: 7-10%

Sclids Content: 32-38%

The abovementioned components were mixed as follows:

1. A stainless steel mixing vessel was charged with Dibutyl
phthalate, butyl acetate, ethyl acetate, half the
ethanol, polyester resin solution and iso propyl
adipate. The mixer was started and the following
ingredients were added with sufficient agitation:

Nitrocellulose, camphor, UV absorber.
The mixture was stirred until fully dissoclved.

2. The remaining ethanol, deionised water and polysorbate
20 was blended and added slowly to phase 1 with mixing

to prevent water precipitating out the nitrocellulose.

3. The remaining ingredients were added and stirred until
homogeneous.



10

silica was then added under high shear m xing or an

The m xture was stirred until fully di ssol ved.

The

encl osed bead

mll systemto achi eve optimum di spersion or 15 gl oss. 2.
The remai ni ng et hanol, deioni sed water and pol ysorbate 20 was
bl ended and aw@ad/4eédwl y t o phase 1 with m xing PGTERIARF TN
wat er precipitating out the nitrocellul ose. 20 3. The remai ni ng
i ngredi ents were added and stirred until honbgeneous.
Exanple 3 Clear Nail Lacouer 25 1dconponent Et hyl Al cohol
20- 40% Et hyl Acetate 10- 20%
Ni trocel | ul ose _ 10- 20% 30 Butyl Acetate :
10- 20% Exaie | Pht hal ate 5-10% * Pol yest er
Resin 5-10% Dei oni sed wat er
5-10% - |.sopropyl @&c hal . -10% 35 . Canphor
0. 1-1% A tyﬂ%c&i n S%Fg&%ﬁj;ormulatlon of tge 1nvéhtlon is as
PCT/ EP96/ 0257201 1lows: 18
Di -i sogropyl Adipate 0.1-1% Pol ysor bate 20
0.1-1% ~..2. 4 Di_hydroxybenzophenone <Q. 1% A yoxal
0.01-1% Component gﬂ&
Propylene Glycol Monopropyl Ether 27.00%
Ethyl Acetate 15.00%
Nitrocellulose 14.00%
10 Butyl_Acetate 15.00%
bibutyl Phthalate 6.00%
Deionised wWater 8.00%
Isopropyl Alcohol 5.5%
Polyester Resin 6.0%
15 n Butanol 1.1%
Camphoxr ' 1.0%
Diisopropyl aAdipate 0.5%
Polyoxyethylene 20 Sorbitan Monolaurate 0.5%
, Miscellaneous ingredients including
20 Glyoxal, Tocophenyl acetate,
2,4 Dihydroxybengophenone,
Tocopheryl Acetate
2.4 Dihydroxybenzophenone : 0.4%
Potassium Hydroxide QS
25 Dve ' Qs
SCLIDS: 31-34%
MOISTURE: 6-8%
SPECIFIC GRAVITY: 0.97-0.99
30 COLOUR: - standard
FLASH POINT: 6°C
‘ VISCOSITY: 270-330 cps

Ph: _ 6.5-6.8



5 D Pant henol 0.01-1% Lactic Acid

0.01-1% Tocopheryl Acetate ' +0.01-1% Silk
Hydr ol ysat e 0.01-1% Cal ci um Pant henoat e
0.01-1% 10 Vi scosity: ' 250- 350cps Moi st ure Content:
7-10% Sol i ds Content: 32-38% 15 The abovenenti oned
conponents wer aygdeeizas fol | ows: 1. A st ai nl ess BCHEPS#RSTANG
vessel was charged with Di butyl pht hal ate, butyl acetate,

et hyl acetate, half the et hanol , polyester resin solution and
I so propyl 20 adi pate. The m xgy was started and the follow ng
i ngredients were added with sufficient agitation:

Ni t rocel | ul ose, carrphor UV absor ber. 25 The m xture was
stirred until En S engthening digs ng et hanol ,

dei'oni sed water and polysorbate : 20 was blended and added

slowy to phase 1 with, mxi prevent water precipitating
out the nitroc®P BFBEEimaRt 2 described ]?ﬁ%m?’e‘%ﬁ TaRF 4S5 O ERt Eg%?’ée
added and stirrthe natllstrengthening chemegeerisisics of the lacquer of\D

28/4161% Example 4 with the lacguer of Com5§;¥é§¥ﬂyﬁ¥gﬁbie 1.

The objective of this experiment was to measure the strength

of human fingernails before and after treatment with the nail

-lacquer of Example 4 and the lacquer of Comparative Example
10 1.

The method measured in vitro the stiffness of human

fingernail clippings with an Instron Tensile Tester in’'a

controlled temperature and relative humidity environment.-
15 ’

Matexials and Method:
The products tested were:

20 Lacquer of Comparative Example 1
Lacguer of Example 4

Buman fingernails were cut width-wise into fectangular bar
shapes 7mm long and 3mm wide. Each fingernail served as its
25 own control. The sample size was 15 fingermails per product.

Test Method TR-170 employed an Instron Model 4501 Universal
Testing Instrument to produce a load VS. deflection
(étress/strain) curve for each fingernail. The procedure
30 used a Bjorksten Flexure Apparatus, which is essentially a
miniature three-point bending fixture (Maloney MJ, Pagquette
EG and Shansky A, The physical properties of fingernails, 1.
Apparatus for physical measurements, J.Soc. Cosmet., Chem
28:415-425 (August 1977)). A computer controlled the data
35 collection and calculation. The stiffness, or strength of



Exanpl e 4 A typical nail lacquer formulation of the invention is

as follows: 5 Conponent Yt Propyl ene d ycol
Monopr opyl Et her 27.00% Et hyl Acetate

15. 00% Ni trocel | ul ose 14.00% 10

Butyl Acetate , 15. 00% Di butyl Phthal ate
6. 00% wobgmered Wt er 8. 00PET/EPI6/02574

| sopropyl Al cohol 5.5% Pol yester Resin
6.0% 15 ~ n Butanol 1.1% Canphor
1. 0% Di i sopropyl Adipate 21 0.5%

Pol yoxyet hyl ene 20 Sorbitan Mnol aurate 0.5% M scel | aneous

i ngredi ents including 20 G yoxal , Tocophenyl acetate, 2,4

Di hydr oxybengoghemafimgernail wadodephauiriedAbyt aeesuring the slope of the
Di hydroxybenzophelferain curve. Becdhet/¥ingernailgl 888! Mpgidsbicpidle

25, e QLI :
??f— 34% Y ajp teRging was done i%-%%°ntr°uedsl9E§Fg?§8“E¥&\ﬁfr@1°% and>
0.97-0.99 30 20% f#(DiRe humidity. standard FLASH PO NT:
6[errI'Cg VI SCOsI TY: 270-330 cps Ph:
6.5-6.8 WD 96/41612

PCT/ EP96/ 02574The strength of each fingernail was measured after
equilibrating at the test conditions for 48 hours. Next, one
coat of each product was applied to the top and bottom
surfaces of each nail with a brush. After drying for 18

10 hours the strength was measured.

The data is listed in the tables and displayed in the .

attached graph. Table 1 ﬁfesentg the actual stiffness, or .

strength before and after treatment, while Table 2 and Figure
15 1 present the per cent change as a function of_treatment.

Conclugion

One application of lacqguer of Comparative Example 1 increased
20 the strength of fingernails 15%. One application of lacquer
of Example 4 almost doubled the strength of the nails,
increasing the strength by 28.8%. The effect was
statistically significant at the 90% confidence interval.

25



20 Exanpl e

5 Nai l

Strengt heni ng Characteristics

experinment as described bel ow was carried out to conpare

strengt hening characteristics of the | acquer of 5

| acquer of Conparatiyv

experiment was to neasure the strength

e Exanple 1.

and after treawoe9641682t h t he nail

| acquer of Conparativ

vitro the stiffness of human

Tensile Tester in a
envi ronnent. 15

wer e: 20

of Exanple 4

rectangul ar bar

e Exanple 10

finQernaH

An

t he nail
Exanple 4 with the
The objective of this

of human fingernails before
| acquer of Exanpl e ECHERI&G/RE74
The met hod measured in

clippings with an Instron

- controlled tzzperature and relative humdity

Mat eri al s and Met hod:

Lacquer of Conparative Exanple 1

Human fingernai | SEAR&B-Jut width-wi se into
shapes 7nn1|ong and 3mm wi de.

The products tested

Lacquer

Each flngernall

served as its 25 s fd | per
product .

Uni ver sal - Testing Instr = BR2ILLQ ik8/S. defl ection
(stress/sstrain) curve for each flngernall The procedure 30 used a

Bj or kst en Fl eXjif

t hr ee- poi nt b'lﬂ?ﬂﬂl&hﬁi&ﬁe ( EXAﬁGtgnd Shan ky A,
The physical piopertl ] phratus for phvo
measur enent s, Qc. Cbsnet : 28:415-425 (f\4Q4s %977)) A
et
conput er contr- he data 3 coIIectlon and calcul afion,
stiffness, _ESE%Qch of 12928.0 13276.2
10
TABLE 2
15
20
The moisturising properties of the formulations tested in
Example 5 were compared:
25
The following protocol was followed:
The envirconmentally controlled room was set to the
temperature of the surface of the human skin (37°C) at 20%
30 relative humidity one hour prior to commencing the

experiment. This condition was maintained throughout the

duration of the study. Once the required temperature was
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21 each fingernail was determ ned by neasuring the slope of the
stress/'strain curve. Because fingernails are hygroscopic, al |
testing was done in a controlled environnment of 21[err]C and 20%
rel ati ve hum wotss/4142 The strength of each fingernail REHERSHITMed
after equilibrating at the test conditions for 48 hours. Next, one
coat of each product was applied to the top and bottom surfaces of
each nail with a brush. After drying fg5 18 10 hours the strength was
measur ed. The data is listed in the tables and displayed in the
attached graph. Table 1 presents the actual stiffness, or strength

bef ore and afekfraimeshitimee, ghhskcbFakers 2(250nNi yeaxe f3lled withreaeen the

per cent Changmm>a fuaehi BRaRbrt H8MAESE .was then covielal, UEh@”first
One application . of arative

cre t he
strength of f??ﬁj%% TS@oEVﬁ*gpﬁﬁﬁf?%?ﬁ”f o%u%tqaitgqﬂgf’m 38 WlBrrm%(arrpl e
4 al nost doulthel tess: artdpdeh (cbnthel hai the second beakercwsesngovaredt rengt h

by 28.8% Thanﬁiﬁecqte %ivent resiStaht Skhsad tat s hdilich GAR! cabrt WerR00
confidence | n%'eln\x/ of the %est nail polish and the third beaker was covered

with the solvent resistant substrate cast with a thin £ilm of
the control polish. Each beaker was weighed. If the weight
of the apparatus with the nail polishes cast on the solvent

10 resistant substrate was more than that of the contrel then a
few drops of water were added to the control beaker until all
beakers weighed the same. The three covered beakers wgre"
placed on a bench/table and left in the environmentally'
controlled room for 24 hours. Each covered beaker was

15 assessed gravimetrically at 0,4,8,12,16 and 24 hours.

The rate of moisture transmission through the f£film of nail
polish was evident by a decrease in weight of the apparatus
as a result of water evaporation. '

20
If the rate was reduced by 20% with the solvent resistant
substrate cast with the f£ilm of nail polish, then it could be
concluded that less moisture would be lost from nail, leaving
it moisturised.

25

The test was performed at 37°C and 30% relative humidity.
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22 TABLE 1 THE EFFECT OF NAIL POLI SH ON
THE STRENGTH OF FI NGERNAI LS granicm mean of 15
nails 5 APPLI| CATI-ON COVPARATI VE EXAMPLE 1 EXAMPLE 4

bef qre WOPSRE22 1 _ 110739. 6 - afACAEP96/02574
12928.0 13276. 2 10 THE EFFECT OF NAIL

POLFSH ON THE STRENGTH OF FI NGERNAI LS.

mean + 90% confi dence interval 15 24
EXAMPLE 1 EXAMPLE 4 1
+ 28.8 5.1 20

per cent change from before,

APPLI CATI ON

COVPARATI VE

+ 15.0 [err] 5.5

Ef f ect

Exanpl e 6 Misturisin
noi st urising properties of the fornulat$§ﬁ§E+§sted in

conmpared: 25 The foil ow ng protocol

Wweight (g) of
Vessel at
t = 0 hour

387.200

was foll owed:

Weight (g) of
Vessel at
t = 24 hours

The
Exanple 5 were

Weight (g)

of moisture
lost due to
evaporation

377.835
5 1 . 386.475 384.675
t 3 (Comparative | 387.390 384.380
Example 1) .

—

The results shown in Table 3 show a significant improvemént

10
invention.

in moisturising properties of the nail lacquer of the



The environmental |y controlled roomwas set to the “mm‘m |'HU“|
the surface of the human skin (37[err]C at 20% 30 re

one hour prior to commencing the _ experi ment. This condition was

mai nt ai ned t hroughout the \ng ab’%gg is gbgy gtudy. Once the required
t enperat ure was :
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three gl ass beakers (250m) were filled with water (200m ). Each
beaker of water was then covered, the first beaker with a sol vent
resi stant substrate (confeel) without 25 the test article (control),

t he second beaker was covered 5 wth the solvent resistant substrate
whi ch was cast _ with a filmof the test nail polish and the third
beaker was cofreREHS with the solvent resistant substrate cast with a
thin film of the control polish. Each beaker was wei ghed. If the
wei ght 1.0f -hhe, geaauétﬁmwltalem RRmprR Qi hgh&s &fé&n&f S vent
10 reS|stant substfrate was nore than that of the gontrol en_a

few dyops of water BHEFRCEIHPRSy tth@XEG I BeakBr aGFﬂ‘Y? %?}Vent for
beaker § wei ghed t hdissokviddnechid meitmamedilead oseakedsaweridging solyaraced on

a bench/table dnd Lgi{pig &m;%e rrﬁ@mllldiose, the &%i&&'éﬁbé:ﬂ?@x{@r

24 hours. Each cove ed beaker was 15 assesseqd_gravinetrica

0,4, 8,12, 16 and 24tR§uyater to form %@q"ff’é‘sof‘aﬁrﬁu LPGERET  SRLHE

t hrough the filmof nail polish was evident by a decrease i n wei ght
of the apparagys 'aqueaésana{ﬁqatcdﬂe%rseusmaer #hi €0ai 01 1
the rate was reduce 20% w t h the sol yent re5|sta9 substrate
cast wi%h the filnf ?r ‘é’F‘Fr’pﬁ? St "ﬁ??é:ntx’te estiyepgoivent is ap k%t t hat
| ess noi sture would be lost fromnail, |eaving it noisturised, 25

The test was gerf opAPdqabodd [Sdi] G ARfhe0%s Rhatined BHMEThix. 2
_characterised in that the ester is an acetate ester
selected from the group comprising ethyl acetate and
i5 butyl acetate or mixtures thereof.

4. An agueous nail lacquer as claimed in any of c¢laims 1 to
3 charactérised in that the bridging solvent comprises
an alcohol. -
20
5. An agqueous nail lacquer as glaimed in 4 characteriséd in
that the alcohol is selected from the group comprising
isopropyl alcohol, methoxypropanol, ethanol and mixtures
thereof. '
25
6. An agueous nail lacquer as claimed in any of the
preceding claims characterised in that it further
comprises a non-clay based suspending agent.

30 7. An aqueous nail lacguer as claimed in claim 6

characterised in that the suspending agent is a
hydrophobic fumed silica.
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\2/\51? Joateiz TABLE 3 Pt Epgﬂnﬂﬁnﬂu “I“ "lll " IIIl

Weight (g) of Wight (g) of Wi ght ’"L “Velsel
Vessel at of noisture THIC SHEET HAS BEEN |t = 0 hour t = 24
hours lost due to REPLACED

evaporation WO96/M416127 (control) 387200 377. 835 PCTEPY/2%4 355
5 = 2 (Exanple 4) 386. 475 384. 675 _ 1.8 ' 3
(Cosrparative 387.390 - 384. 380 3.01 Exanpl e 1)

The results shown 'in Table 3 show a sigrgé&icant inprovenment 10 in
noisst uri sing properties of the nail |acquer of the I nventi on.

WO 96/ 41612 d EP96/ 02574

o5 . 8. An agueocus nail lacguer as clalme in any of the

preceding claims characterised in that it further
comprises a nail benefit agent.

5 9. An agqueous nail lacguer comprising 7% to 25% alcohol
' soluble nitrocellulose, a plastiéizer for the
nitrocellulose, 20% to 50% active solvent for dissolving
the nitrocellulose, 10 to 40% bridging solvent and at
least 1% water, the bridging solvent being soluble with
10 the nitrocellulose, the active solvent and the water.

10. a nail lacguer as claimed in c¢laim 9 characterised in
that it comprises 1% to 20% water.

15 11. A nail lacguer as claimed in c¢laim 9 or claim 10
characterised in that it comprises 20 to 40% bridging
sclvent.

12. A nail lacquer as claimed in any of claims 9 to 11
20 characterised in that it comprises 4 to 12% water.
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{54) Title; AQUEOUS NAIL LACQUER
(S7) Abstract

An aqueous nail lacquer comprising an alcohol soluble nitrocellulose, a plasticiser, an active solvent for dissolving the nifrocellulose
and a bridging solvent soluble with the nitrocellulose, the active solvent and the water to form an aqueous nail lacquer solution.




