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The present invention relates to the field of roll-on antiperspirant
conpositions and nore particularly concerns antiperspirant conpositions
which are cWOMZHRBY when applied to the human skin, do nelethR#/asd White
residue after drying. The present invention is also particularly concerned
with the preparation of clear antiperspirant roll-on conpositions which
are stable under varying tenperature conditions and al so provide a

suitabl e cosnetically acceptable feel or sensation when applied to the
human ski n.

ANTIPERSPIRANT ROLL~ON

EIELD OF THE INVENTION

The present invention relates to the field of roll-on
antiperspirant conpositiohs and more particularly concerns
antiperspirant compositions which are clear and, when app¥i9d to
the human skin, do not leave a white residue after drying. The
Present invention is also particularly concerned with the
preparation of clear antiperspirant roll-on compositions which
are stable under varying temperature conditions and also provide
a suitable cosmetically acceptable feel or sensation when applied
to the human skin.

Specifically, the present invention is directed to
clear oil-in-water microemulsion based compositions containing an

antiperspirant active component. In a preferred embodiment of



Specifically, the present invention is directed to clear oil-in-water

m croenul si on based conpositions containing an antiperspirant active
conmponent. In a preferred enbodi nent of WO 96/ 23483 —-
PCT/ US95/ 14839 2 t he present

invention, an antiperspirant conposition conprising a particular class of
or gani ¢ nonr es™MOReR348Ri ckeni ng agents in conbination wth thechigysasayd
basic ingredients is taught, which, when adm xed, serve to provide a

uni que conposition having a particularly advantageous conbi nati on of
characteristics when applied to the human skin. In the disclosure which
foll ows, CTFA designated nanes are those,which appear in the CTFA,

I nternational Cosnetic Ingredient D ction%ry (5th Edition, 1993).
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3 BACKGROUND OF THE | NVENTI ON The
preparati on ofh®Presentoinventinhsiam anksperspicants conpesition cavprisingrown

to the art, Qﬂﬁtﬂgklgp éfgés of organic nonresinous thickening agents in
combin;tidn with the aforesaid basic ingredients is taught,
which, when admixed, serve to provide a unique composition having
a particularly advantageous combination of characteristics when
applied to the human skin. In the disclosure which follows, CTFA
designated names are those which appear in the CTFA,

International Cosmetic Ingredient Dictionary (Sth Edition, 1993).



context of their use in preparing a clear |ow residue antiperspirant
conposition Over the years various workers in the field have
attenpted to create enhanced anti perspirant enul sron conpositions  using a
variety of ingredients in various conbinations all of which have been
found to be limted in one respect or another. Anongst the prior art
references webaisasd) to this area of which the applicant |ipchugsassisre the
fol | ow ng: U.S. Patent No. 4,788,001 to Narula discloses oil-in-
wat er emnul si on based conpositions as containing an oil, water, and a

noni oni ¢ t hree-conponent enul si fying system each nonionic surfactant
being present in stated concentrations and having a specific HLB

requi rement. Wiile antiperspirant conmposidions are not specifically taught
by this reference, Narula suggests that the oil-in-water enulsions taught
there may find utility in antlpersplrant conp05|t|ons u. S
Patent No. 4, 264, 586, whi CliackaR88ND OF : rroNli scl oses an

ant i perspirant emul si on conposi |on'con alnlng an anti perspirant active,
a wax, polydinethyloil oxane, water and an emul sifier. Wtco
Tech. Bull. Fornula 101A is directed to a clear n1crgpnuIS|on

ant i per spi r ant conﬂ@§|PFEPP§ﬁﬁﬂP§|an@ﬁ%a%ﬂ?YPﬁFE gpulsinn Paged,,ni oni ¢
;g; 3?9?? 1%53;{&%&@&8%&&31&@5 xfowh SEP ey abt, byt not iAOcRE/ 23483

context of their use in preparing a clear low residue

antiperspirant composition.

Over the years various workers in the field have
attempted to create enhanced antiperspirant emulsion compositions
using a variety of ingredients in various combinations all of
which have been foﬁnd to be limiteé in one respect or another.
Amongst the prior art references relating to this area of which
the applicant is aware, are the following:

U.5. Patent No. 4,788,001 to Narula discloses oil-in-
water emulsion based compositions as containing an oil, water,
and a nonionic three-component emulsifying system, each nonionic
surfactant being present in stated concentrations and having a
specific HLB requirement. While antiperspirant compositions are
not specifically taught by this reference, Narula suggests that
the oil~in-water emulsions taught there may find utility in
antiperspirant compositions.

U.S. Patent No. 4,264,586, which issued to Callinghanm
discloses an antiperspirant emulsion composition containing an
antiperspirant active, a wax, polydimethyloiloxane, water and an
emulgifier.

Witco Tech. Bull. Formula 101A is directed to a clear
microemulsion antiperspirant composition containing a mixture of

various nonionic surfactants. The composition has a viscosity of



500- 5000 cps, and is stable at el evated tenperatures. u. S
Patent No. 4,499,069 to Krafton is directed to a specific enulsifier
syst em cont ai ni ng PEG (21) stearyl ether. The foregoing prior
art” references do not teach or even suggest the t ot ality of the
conposition of the present invention, nor its equivalents. Further, the
known prior arwologrgdags any specific t eachi ng as to the benefijcrnisos®so
achieved by utilizing the particular conbination of basic ingredients
taught by the applicant herein in order to achieve a clear |ow residue

anti perspirant conposition.. WD 96/ 23483
PCT/ US95/ 14839 5
SUMVARY OF THE | NVENTI ON The pMesent invention is directed to

roll-on antiperspirant conpositions and nore particularly to
ant i perspirant conpositions which are clear and which do not | eave a

vi si bl e whi tesé@%d&e ?%t egmpri)él abi’@ g&g“@.gdt n skin. In jthe

preferred enbodi nent, resen I'nven |on I'S par |cu concerned W th

the preparation of cI eglsl oygtehesndua; fq@oToBg GO tRFHTLORI ﬁ.ananfé&ﬁedono a
conpositions which are stable under varying tenperature conditions and
which al so pPRRGifdcaesulsifier QUSM|Mﬂa}naUBe¥RGam2é)f sseaxyl RtBexRt i on

when
The foregoxng prior art references do not teach or even

suggest the totality of the composition of the present invention,
nor its equivalents. Further, the'known prior art lacks any
specific teaching as io the benefits to be achieved by utilizing
the particular combination of basic ingredients taught by the |
applicant herein in order to achieve a clear low residue

antiperspirant composition.



applied to the human skin. More particularly, the present
invention is directed to clear oil-in-water m croenul sion based
conposi tions containing an antiperspirant actrve conponent. TT1T One
preferred enbodi nrent of the present invention, an anti perspirant
conposition conprising a particular class of organic nonresinous

t hi ckeni ngwaxgsn2843i n  conbi nation with the aforesai d basi eorigsgfgsnt S
provi des a uni que conposition having a particul arly advant ageous
conmbi nation of desirable characteristics, when applied to the skin.

General |y speaking, the clear oil-in-water.  enulsion.conpositions which are
t he subject of the present invention are characterized by the follow ng
conbi nati on of conponents: 5(a) fromabout 5 to about 30 wt.
% anti per spi r ant WO 96/ 23483

PCT/ US95/ 14839 6 active;

(b) from about 35 to about 5Snﬁﬁgﬁjﬁgﬁgkﬁﬁilu!zuzxgn (c) fromabout 5 to
about 25 wt. % PEG 7 gl ycer X (d) fromabout 0.5 to
about 3 wt. % of an enollient, preferably isopropyl nyristate;
The present invention is directed to roll-on
antiperspirant compositions and more particularly tg
antiperspirant compositions which are clear and which do not
leave a visible white residue after drying, when applied to the
human skin. In the preferred embodiment, the present invention
is particularly concerned with the preparation of clear low
residue forming antiperspirant roll-on compositions which are
stable under varying temperature conditions and which also
provide a suitable cosmetically acceptable feel or sensation when
applied to the human skin.
More particularly, the present invention is directed to
Clear oil-in-water microemulsion based compositions containing an
antiperspirant active component. 1In one preferred embodiment of
the present invention, an antiperspirant composition comprising a
particular class of organic nonresinous thickening agents in
combination with the aforesaid basic ingredients provides a
unique composition having a particularly advantageous combination

of desirable characteristics, when applied to the skin.

Generally speaking, the clear oil-in-water
anulsion.conpositions which are the subject of the present

invention are characterized by the following combination of

components:

(a) from about 5 to about 30 wt. % antiperspirant



(e) fromabout 3 to about 7 wt. % cycl onet hi cone, and (f) from
about 0 to about 3 wt. %of an_alkyl polyglucose having fromabout 6 to 16
carbons, preferably 8 to 12 carbons, in the alkyl group, and an average
deyree of polyneriza- tion of fromabove about 1 to about 5, preferably
about 1.1 to about 2 glucose units, the al kyl polyglucose preferably being
present in anwosspsassof fromabout 0.1 to about 3 wt. % and pesmusssIagddvy in

an amount of fromabout 0.5 to about 2 wt. % all percentages being by

wei ght of the total conposition. The preferred conpositions of

t he present invention may be generally characterized by the follow ng
conbi nati on of conponents: (a) fromabout 12 to about 30 w.
% anti perspirant - active; (b) B£0n1about 35 to about 50 wt. %
wdt er ; (c) fromabout 15 to about 20 wt. % PEG 7- gl yceryl
cocoat e; (d) fromabout 0.5 to about 3 w. % of an

enol | i ent, QE@{@ggbly | sopropyl nyristate; WO 96/ 23483

PCT/ US95/ 14839 7 (e)

from about 3 to about(b] ftom %bomt| ohetdiaboue, 60 wt. % wateff) from about
0.1 to about 3 wt. % of an al kyl

(c) from about 5 to about 25 wt. % PEG-7 glyceryl
cocaaté:

(d) from about 0.5 to about 3 wt. % of an emollient,
preferably isopropyl myristate;

(e) from about 3 to about 7 wt. % cyclomethicone, and

(£) from about 0 to about 3 wt. % of an alkyl
polyglucose having from about 6 to 16 carbons, prefergbly 8 to 12
carbons, in the alkyl group, and an average degree of polymeriza-
tion of from above about 1 to about 5, preferably about 1.1 to
about 2 glucose units, the alkyl nolyglucose preferably being
present in an amoﬁnt.of from aitcut 0.1 to about 3 wt. % and
especially in an amount of from about 0.5 to about 2 wt. %, all
percentages being by weight of the total composition.

The preferred compositions of the present invention may
be generally characterized by the following combination of
components: |

(a) from about 12 to about 30 wt. % antiperspirant
active;

(b) from about 35 to about 50 wt. % water;

(c) from about 15 to about 20 wt. % PEG-7-

glyceryl cocoate;

(d) from about 0.5 to about 3 wt. % of an

emollient, preferably isopropyl myristate;



pol ygl ucose having fromabout 6 to 16 carbons, preferably 8 to 12 carbons,
in the aed—group . and an average degree of polyneriza- tion of from
abgve about 1 to about 5, preferably about 1.1 to abolt 2 gtucose umts: -~
(g) an organi c nonresinous thickener such as PEG 150 pentaerythrityl
tetrastearate in an anount sufficient to provide a conposition viscosity

of from abo¥O 888k 0 about 5000 cps, generally from aboutpErriisdsae@bout 3

w. % (‘h) an oil-in-water emul sifying systemconprising, in a
particularly preferred conposition: (i) 0.5-3.0 wt. % Pol oxener 217,
(i17) 0.5-3.0 wt. %glycereth-7-benzoate, and (iii) O-5w. %of a

noni oni ¢ surfactant for high tenperature stability, e.g., a water
so] ubl e "nonoxynol or an octoxynol7having from about 7 to about
25, especially 9 to 16, nols of ethyl ene oxide per nol ecul e

or lauric diethanol am de; (i) 0-0.5 w. %of a soluble

electrolyte as a \iejJCOPkdy abRL" 9! £ GBHutARdwt 0 €NEVENhethiEbhd;
preferably sodium chloride; (j) 0.5-10 wt. % of a humect ant
for | ow tenperaturdf3t abrém tabout. g.1 to oot Orwtl at lofi eamcadkyrol of up to

ei ght carbon g#onE, especi ally di propyl ene glycol, and 1gk) :
opti onal PHSY% qa%es haying Lram pPeRE 6 f& G E3XPoRs | |Ryeferaply 8 §hildy| |y

cach DeiNGaPbeqs i tnd"a DY Yrolh, 20k 'an average adftel’’ct>3Rlymersza-

tion of from above about ‘1 to about S5, preferably about 1.1 to
about 2 glucose units;

{(g) an organic nonresinous thickener such as PEG-150
pentaerythrityl tetrastearate in an amount sufficient to provide
a composition viscosity of from about 500 to about 5000 cps,
generally from about 0.1 to about 3 wt. %;

(h) an oil-in-water emulsifying system comprising, in a
particularly preferred composition:
(i) 0.5-3.0 wt. % Poloxamer 217,

(i) 0.5-3.0 wt. % glycereth-7-benzocate, and

(iii) 0-5 wt. % of a nonionic surfactant for high
temperature stability, e.g., a water soluble nonoxynol
or an octoxynol having from about 7 to about 25,
especially 9 to 16, mols of ethylene oxide per molecule
or lauric diethanolamide;

(L) 0-0.5 wt. % of a soluble electrolyte as a
viscosity control agent and to enhance clarity, preferably sodium
chloride;

(3 0.5-10 wt. % of a humectant for low temperature
stability, e.g., a mono- or dialkylene glycol of up to eight
carbon atoms, especially dipropylene glycol, and

(k} optional ingredients such as buffers, perfumes,

fillers, etc., typically each being present in an amount of about



8 . 1.OwWM. %or less, all percentages being by weight of the total

m croenul si on conposition. While various prior art

anti perspirant conpositions may include sonme of the conponents which are
al so included in the antiperspirant conpositions of the present invention,
the presence of PEG 7 glyceryl cocoate (Cetiol HE) provides conpositions
of the presentwoosgigs on that are characteristically clear atens9ermse
little or no visible white residue upon drying, after being applied to the
‘human ski n. WD 96/ 23483

PCT/ US95/ 14839 9

DETAI LED DESCRI PTI ON OF THE | NVENTI ON It has been found that
t he conbination of an antiperspirant active8ingredient with a particular
class of organic nonresinous thickeners and a particular type of oil-in-

wat er emul sifying systemtogether with various other ingredients serves to
provide a clear antiperspirant roll-on conposition havin

[ a particularly
advant agedusXe®riff ndt PEn1895 prddePEFERNtAGSE PRERG (R é‘]‘é‘gggaﬁ a*STee ti#’?he
art. Unless hgg£5éﬂﬁilioglLomposition.

While various prior art antiperspirant compositions may
include some of the components which are also included in the
antiperspirant compoéitions of the present invention, the
presence Qf PEG-7 glyceryl cocoate (Cetiol HE) provides .
compositions of the present invention that are characteristically
clear and leave little or no visible white residue upon drying,

after being applied to the human skin.



percentages recited in the specification and clains are by weight of the
total. m_croenul sion conposition. As used throughout this

di scl osure, the phrase "non- visible resrdue"™ neans that upon dryimng
substantially no residue remains, which mght be visible to the human eye.
The desirabl e objective of producing a clear antiperspirant conposition
whi ch does wobeisageve a visible residue after drying when gef@bdesdeshze t he
human skin and has a suitable cosnetically acceptable feel to the user
while at the sane tinme providing a stable conposition under diverse
tenperature conditions is achieved by preparing a m xture of:

(a) fromabout 5 to about 30 wt. % anti pgy spirant active;
(b) fromabout 35 to about 60 wt. % water; (c) fromabout 5 to
about 25 wt. % PEG 7- gl yceryl cocoate; (d) fromabout 0.5 to
about 3 wt. % of an envollient, WO 96/ 23483

PCT/ US95/ 14839 0 - preferably

i sopropyl nyristate; D 7 W. %

cycl onet hi cone, and (f) fromabout O to about 3 wt. % of an

al kyl -

It has been found that the combination of an
antiperspirant active inéredient with a particular class of
organic nonresinous thickeners and a particular type of oil=-in-
water emulsifying system together with various other ingredients
serves to provide a clear #ntiperspirant roll-on composition
having a particularly advantageous combination of properties, not
heretofore available in the art. Unless indicated, all
percentages recited in the specification and claims are by weight
of the total microemulsion composition.

As used throughout this disclosure, the phrase "non-
visible residue” means that upon drying substantially no residue
remains, which might be visible to the human eye.

The desirable objective of pgoducing a clear
antiperspirant composition which does not leave a visible residue
after drying when applied to the human skin and has a suitable
cosmetically acceptable feel to the user while at the same time
providing a stable composition under diverse temperature

conditions is achieved by preparing a mixture of:

(a) from about 5 to about 30 wt. % antiperspirant
active; .
(b) from about 35 to about 60 wt. % water;
' (c) from about 5 to about 25 wt. % PEG-7-
glyceryl cocoate;

(a) from about 0.5 to about 3 wt. $ of an emollient,



pol ygl ucose having fromabout 6 to 16 carbons, preferably 8 to 12 cafbons,
in the al kyl group, and an average degree of polyneriza- tion of from
above about 1 to about 5, preferably about 1.1 to abouf 2 glucose units.
In addition to the foregoing conponents, one may al so add a nunber of
other ingredients in order to inprove the overall qualities of shelf-life,
stability and wosemisac feel, in fornulating the specific antpcfissfisgant
conpositions of the preferred enbodi nents. Addi ti ona

i ngredients may al so be added to provide fragrance or to inpart other
cosnetic effects to the resultant antiperspirant conpositions as wll be
apparent to one skilled in this art. 10 The preferred

anti perspirant conpositions of the present invention are prepared by

bl endi ng the following conbination of conponents: (a) from
about 12 to about 30 wt. % anti perspirant active; (b) from
about 35 to about 50 wt. % water; (c) fromabout 15 to about
20 wt. % PECPYeLfRARdYy SOPRQRYdayristate; (d) fromabout 0.5 to about-

36)"234;@3“ an emol lieng, & Gh8LAPE Yed SRRLEPY 'wé%gr%gggﬁﬁwne, ag
(f) from about 0 to about 3 wt. % of an alkyl
polyglquse having from about 6 to 16 carbons, preferably 8 to 12
carbons, in the alkyl groﬁp, and an average degree of polymeriza-
tion of from above about 1 to about 5, preferably abocut 1.1 to

about 2 glucose units.

In addition to the foregoing components, one may also
add a number of other ingredients in order to improve the overall
qualities of shelf-life, stability and cosmetic feel, in
formulating the specific antipe;spirant compositions of the
preferred embodinments.

Additional ingredients may also be zdded to provide
fragrance or to impart other cosmetic effects to the resultant
antiperspirant compositions as will be apparent to one skilled in
this art. ' |

The preferred antiperspirant compositions of the
present invention are prepared by blending the following
combination of components:

(a) from about 12 to about 30 wt. % antiperspirant
active;

(b) from about 35 to about 50 wt. % water;

{c) from about 15 to about 20 wt. % PEG-7 glyceryl

cocoate;

(q) from about 0.5 to about 3 wt. % of an emollient,

preferably isopropyl myristate;



11. (e) fromabout 3 to about 7 wt. % cycl onet hi cone;

(f) ——an_organjc nonresinous thickener, such as PEG 150 pentaerythrityl
tetrastearate, in an amount to provide a conpoSition Viscosity of—frTom
about 500 to about 5000 cps, generally fromabout 0.1 to about 3%

(g) fromabout 0.1 to about 3 wt. % of an al kyl polyglucose having from
about 6 towoMs2a8dons, preferably 8 to 12 carbons, in t hedhssngsoup, and
an average degree of polyneriza- tion of fromabove about 1 to about 5,

preferably about 1.1 to about 2 glucose units; (h) an
oil-in-water enulsifying system conprising, in a particularly preferred
conposi tion: (i) 0.5-249 WM. % Pol oxoner 217,

(i) 0.5-2.0 wt. %glycereth-7-benzoate, and (tii) less
than 5 wt. % of a nonionic surfactant for high
tenperature stability, e.g., a water sol ubl e

nonoxynol or octoxygel ' to about
25, especially 9 tg 51)6, hﬁf’D#nEth:{:Wi to about 7 wt. ¥ &Yﬁﬁ‘e“ggﬂg‘%’ze’ per

mol ecul e or lauric(f) an organic nonresindus! BRIEkéHErde such as PEG-150 (i)
0-0.5 wt. %of a soluble electrolyte as a viscosity control agent and to
enhance cP8RtascyYthrityl svesrassepugate chirpandsmount to provide a

composition viscosity of from about 500 to about 5000 cps,
generally from about 0.1 te about 3%;

(g) from about 0.1 to about 3 wt. % of an alkyl
polyglucose having from about 6 to 16 carbons, preferably 8 to 12
carbons, in the alkyl group, and an average degree of pqumeriza-
tion of from above about 1 to about 5, preferably about 1.1 to
about 2 glucose units;

(h) an oil-in-water emulsifying system,

comprising, in a particularly preferred composition:
(i) 0.5-2.0 wt. % Poloxomer 217,
(ii) 0.5-2.0 wt. % glycereth-7-benzoate, and

(iii) less than 5 wt. % of a nonionic surfactant
for high temperature stability, e.g., a water
soluble nonoxynol or octoxyncl having from
about 7 to about 25, especially 9 to 16, mols
ethylene oxide per molecule or lauric

diethanolamide;

(1) 0-0.5 wt. ¥ of a soluble electrolyte as a
viscosity control agent and to enhance clarity, preferably sodium

chloride;
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12 (j) a hunmectant_for |low tenperature stability, e.g., a
nong- or dial kyl ene glycols of up to eight carbon atons, especially

di propyl ene glycol, generally in an anmobunt of from about 0.5 to about 10

w. % and (k) optional ingredients such as buffers, perfunes,
fillers, etc., WO23#B| y each in an armount of from about 0. Opcipsiigssh 1. O
w. % The anti perspirant conpositions which are the subject of

the present invention conprise an antiperspirant active ingredient which
may be any one of a nunmber of known and currently comercially avail able
antiperspirant salts. The antiperspirant actigge will preferably be
sel.ected fromalum num zirconiumsalts or alum num chl orohydrates. Most
preferably the antiperspirant active ingredient used in the conpositions
of the present invention will be either alum num zirconi um

tetrachl orohydrex Gy @ al anmikeBtahtofof Vb itRmpébst@te '«tadidity) &f .1 ed
anti perspirant active ingredients are both conmercially available from

i ndust ry knovth POReM @ ldialplerns glycdlaref uprerer alight seanbam agéas and 50%
solutions in (=14 - has _been fqund,that the antiperspirant active

i ngredi'ents %%ggéalgféefpegffp%r?&y@éd ??f‘ﬁrﬁg'lé'oﬁﬁo%‘?t HOELPE  HePBhr esent
invention inoRUOLS €4 QBoaROld w0 &0 ahgut 30% by weight of the active .
ingredient, preferably 12 to 24% by wei ght.

(x) optional ingredients such as buffers, perfumes,
fillers, etec., typically each in an amount of from about
0.01 to about 1.0 wt. %.

The antiperspirant compositions which are the subject
of the present invention comprise an antiperspirant active
ingredient which may be any one of a number of known and
currently commercially available antiperspirant salts. The
antiperspirant active will preferably be selected from aluminum
zirconium salts or aluminum chlorohydrates. Most preferably +the
antiperspirant active ingredient used in the compositions of the
Present invention will be either aluminum zirconium
tetrachlorohydrex Gly or aluminum chlorohydrate. The aforesaid
preferred antiperspirant active ingredients are both commercially
available from industry known chemical suppliers and are
generally sold in 35% and 50% solutions in water. It has been
found that the antiperspirant active ingredients may be
effectively employed in the compositions of the present invention
in amounts from about 5% to about 30% by weight of the active
ingredient, preferably 12 to 24% by weight.

In formulating the overall antiperspirant composition,
water will be present in the overall amount of from about 35% to
about 60% by weight, including the amount of water which is added

with the antiperspirant active salt sclution as well as the



In fornmulating the overall antiperspirant conposition, water wll be
present_in the overall ampunt of from about 35%to about 60% by weight,

i ncludi ng the anobunt of water which IS added W tITthe amtTpersptrant
active salt solution as well as the WD 96/ 23483

PCT/ US95/ 14839 13 addi ti onal
dei oni zed wedser23ud3i ch is added in order to make up the figdhpsesnssse

anti perspirant m croenul sion. PEG 7-gl yceryl cocoate Is a
commercially avail able product produced by Henkel and avail abl e under the
trade nane Cetiol HE. This material is a clear, |ow viscosity ingredient
whi ch, according to the manufacturer, is a self-emulsifying oil suitable
for blending with nost fatty raw i ngredi en?3. Cetiol HE has been
recomrended by its manufacturer Henkel for use where enolliency is
required in aqueous fornulations such as shanpoos and bubbl e baths where

It has be A Q. l.nprove skin softness nd feel. I, e no
ot her compa'rggglgg%f e§l\/e [ éﬁfg ‘f#&’eaﬁgﬁ? ‘l%cﬂ?%z?gabf'e"f%e‘tetﬁ S'FkﬁEugl\g%h een
identifiedinal aRti{fIpihRESnickenahBdbed that other chemically simlar
conponents which mght exhibit the sane chem cal characteristics as Cetiol

HE will also be apBG{i-gayeexsybsiocbate ois & momkeCeially carmillabdeocate in

PrePari N0 5k Bodied By Remill a58 BOSH T uBhet "k S name
Cetiol HE. This material is a clear, low viscbsity ingredient
which, according to the manufacturer, is a self-emulsifying oil
suitable for blending with most fatty raw ingredients. cCetiol HE
has been recommended by its manufacturer Henkel for use where
emolliency is required in aqueous formulations such as shampoos
and bubble baths where it has been found to: improve skin softness
and feel.

While no other commercially available ingredient
comparable to Cetiol HE has been identified, it is nonetheless
anticipated that other chemically similar components which might
exhipit the same chemical characteristics as Cetiol HE will also
be appropriate substitutions for PEG-7 glyceryl cocoate in
preparing the clear antiperspirant compositions of the present
invention.

PEG-7~glyceryl cocoate has been found to be effective
in preparing the compositions of the present invention in amounts
of from about 5% by weight to about 25% by weight. Preferably
this component will be employed in amounts of from about 15 wt.%
to about 20 wt.%, most preferably 15 to about 18 wt. %, based
upon the total weight of the antiperspirant microemulsion
produced.

The clear antiperspirant microemulsion of the present

invention also contains an organic liguid emollient material.



I nventi on. PEG 7-gl yceryl cocoate has been found to be effective

I n preparing the conpositions of the present invention in anounts of from
about 5% by wei ght to about 25% by weight. Preferably this conponent will —
be enpl oyed in anobunts of fromabout 15 wt.% to about 20 wt.% nopst

preferably 15 to about 18 w. % based upon the total weight of the

ant i per spi r antwooszagsTul si on produced. The cl earpeTnisesiiasas

anti perspirant m croenul sion of the present i nvention al so contains an
organic liquid enollient material . X WO 96/ 23483
PCT/ US95/ 14839 14 Sui t abl e

enollient materials for use in the nicroenulsiqg anti perspirant roll-on
conposition of the present invention are characterized as being |iquid at
roomtenperature and having a viscosity of fromabout 2 to about 2000 cps,
especially from about 10 to about 500 cps at 25[err]C. O the suitable

enol lients, .0 | O . be, f.ester f.[a | i f rom about
12 to 22, SPSF§$E%F?Q?¥6§¥EHE35’ﬁﬁlﬁaﬁ oﬁggiﬁLtﬁéxégﬁ%Q%ng¥§&gnd up to
about 6, preaheigbtspidan® folBidHRompbsitordlofOkAl prsddhits invintior arer |y
suitable enmollients of this type are isopropyl nyristate, isopropyl

pal mtate, ichepachstizedeasabeingeilighidnt ixon tempechture [anchavie @ al |y
preferred i%i@%%ﬁEE%“@f from about 2 to about 2000 cps, especially from
about 10 to about 500 cps at 25°C. Of the suitable emollients,
mention may be made of esters of fatty acids having from about 12
to 22, preferably from 14 to 18 carbons in the acid moiety and up
to about 6, preferably 3 to 4 carbons in the alcohol residue.
Particularly suitable emollients of this type are isopropyl
myristate, isopropyl palmitate, isopropyl stearate, ethyl
myristate, and the like. Espec%ally preferred is isopropyl
myristate. Mention may also be made of branched chain liquid
hydrocarbons having 16~40 carbons, especially 20 to 30 carbods in
the chain. Hydrogenated polyiscbutene is illustrative of this
class of hydrocarbon emollients. Low molecular weight alpha
olefins are also suitable. Emollients useful in products for
application to the skin are identified in CTFA Cosmetic
Ingredient Handbook, pp. 79-81 (1s€ BEdition, 1988). Of the
enumerated emollients, those having the characteristic properties
identified above generally would be expected to behave in a
manner consistent with the instant invention. The usefulness of
any particular emollient in combination with other constituents
' is easily measured by simple experiments as set forth in the
examples that form a part of this disclosure. Useful emolliénts
are also identified in Balsam & Sagarin, Cosmetics: Science and
Technology, pp. 27-104 (2nd Ed. 1972).

It has been found that the emollient component,



nyristate. Mention may al so be made of branched chain |iquid hydrocarbons
having _16-40 carbons, especially 20 to 30 carbons in the chain

Hydr ogenat ed pol yi sobutene is illustrative of thrs clrass of hydrocarbon =~
emol [ ients. Low nol ecul ar wei ght al pha olefins are also suitable.
Enol i ents useful in products for application to the skin are identified
I n CTFA Cowowénaass | ngr edi ent Handbook, pp. 79-81 (1st Edi peRosesaddds) . of
the enunerated enollients, those having the characteristic properties

i dentified above generally would be expected to behave in a manner
consistent with the instant invention. The useful ness of any particul ar
enol lient in conbination with other constjtuents is easily neasured by
sinpl e experinments as set forth in the anples that forma part of this
dirscl osure. Useful enollients are also identified in Bal sam & Sagari n,
Cosnetics: Science and Technol ogy, pp. 27-104 (2nd Ed. 1972).
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pre erably

i SOPr OpYy | eH®Y Cofipdd £510HBY obetieé hfiesene! YnveRtiaredni amotives mfmtwnt i ons of
the present invention in ambunts of from about 0.5 to about 3 w. %
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of the resultant microemulsion produced.

Cyclomethicone is a cyclic dimethyl polysiloxane
compound that is well known to the art and available from a
number of commercial sources. Cyclomethicone is effectively
employed in amounts of from about 3 to about 7 wt.% and
preferably will be employed in amount of about 5.wt.% based upon
the total weiéht of the final microemulsion produced.

In the preferred embodiment, the roll-on antiperspirant
composition wiil contain from about 0.1 to about 3 wt. % by
weight of an alkyl polyglucose (e.g., alkyl glycoside) having 6
to 16 carbons in the alkyl group and above about 1 to about 5
glucose units per molecule, preferably 8 to 12 carbons in the
alkyl group and about 1.1 to 2 glucose units per molecule. It
has been found that the alkyl polyglucose material improves
solubility of the PEG-7-glycereth cocoate in the formulation,
particularly at elevated temperatures. Preferably, the alkyl
polyglucose is present in an amount of from 0.1 to 2% by weaight
of the composition. Suitable alkyl polyglucose materials are
those made under the Plantaren trade name by Henkel, particularly
Plantaren 1200® and Plantaren 2000®. Plantaren 20000 is
preferred. See, e.g., Henkel, Tech. Bull, Plantaren: A New
Generation of Surfactants (1992) and Siracusa, ALKVl
g, HAPPI, p. 100-108




Cycl onet hi cone is a cyclic dinethyl polysiloxane conpound that is well
known to the art and available froma nunber of commercial sources.
Cycl omet hicone is effectively enployed in anounts of from about 3 to about =7
7 Ww.%and preferably will be enployed in anpbunt of about 5 wt.% based
upon the total weight of the final m croenul sion produced. In

t he preferredwobtdussent, the roll-on antiperspirant conposiPOTAISYSii4RI9
contain fromabout 0.1 to about 3 wt. % by weight of an al kyl pol ygl ucose
(e.g., alkyl glycoside) having 6 to 16 carbons in the al kyl group and
above about 1 to about 5 glucose units per nolecule, preferably 8 to 12
carbons in the alkyl group and about 1.1 to % gl ucose units per nol ecul e.
It has been found that the al kyl polyglucose ﬁaterial i nproves solubility
of the PEG 7-glycereth cocoate in the formulation, particularly at

el evated tenperatures. Preferably, the al kyl polyglucose is present in an

amount of frqRpPil igb23% B&tﬂ‘ﬁdﬂ%xcﬁfai@%ﬂé@%@fiéé@&et@ﬁht Bp! Fefidrerce
pol ygl ucose materials are those nade under the Plantaren trade nane by

Henkel , part tbefFe¥dy Plantaren 1200[err] and Pl antaren 2000[err]
Plantaren 2000 err] is gpeferred See, e.g., Henkel, Tech. Bul
Plantaren: A New GenditathSnPErfesred,enbodimentsoos Eﬁﬂiﬂﬁﬁséeﬁséﬁvﬁﬂqaﬂ“
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16 -enhanced feel and other cosmetic attributes, it has been found
that a number of additional components may be effectively
employed. 1In particular, it has been found that the use of an
organic nonresinous thickener in order to provide a resultant
antiperspirant microemulsion composition having a viscosity of
from about 500 to about S000 cps is highly desirable.

In carrying out the pgeparation of the preferred
embodiments of the present invention, the organic nonresinous
thickener employed is preferably P:iG-150 pentaerythrityl
tetrastearate, which is a commercially available material known
to those skilled in the art.

Generally speaking from about 0.1 to about 3 wt.% of
organic nonresinous thickeners such as the PEG-150
pentaerythrityl tetrastearate may be effectively employed in
preparing the clear antiperspirant compositions in accordance
with the present invention. Preferably from about 1.5 to about
2.0 wt.% of PEG-150 pentaerythrit¥Yl tatrastearate will be
employed in producing the preferred clear antiperspirant
microemulsion compositions of the present invention.

To further enhance the overall feel and cosmetic appeal
of the antiperspirant compositions of the present invention, it
has been found that the addition of an oil-in-vater emulsifying

system comprising a polymeric ether in combination with



(April 1992), both of which are incorporated herein by reference thereto.
In the preferred enbodi nents of the present invention in order to produce

a clear antiperspirant m croenul si on having ~enhancedfeer—and—otter
cosnetic attributes, it has been found that a nunber of additional
conponents may be effectively enployed. In particular, it has been found
t hat the usWO®62¥A3 or gani c nonresi nous thickener in order pepngéspige a
resultant antiperspirant mcroemnul sion conposition having a viscosity of
from about 500 to about 5000 cps is highly desirable. In
carrying out the preparation of the preferred enbodinments of the present
I nvention, the organic nonresinous thickener enployed is preferably

PEG 150 pentaerythrityl tetrastearate, whicH is a comercially avail able
material known to those skilled in the art. General | y speaki ng
fromabout 0.1 to about 3 wt.% of organi c nonresinous thickeners such as

the PES 1olicei@RhaPLidiodth! ahd!d TRIRNIL ColPdadtart k8 pLUPIde HIBROVE] 1N

preparing the clear antipersplirant conpositions 1 n accoldance

present i¥experagore Pewdleindbyymady ave alfgectivély enployed.2. 0 W . % of PEG 150
pentaerythrityl tetrastearate will be enployed in producing the preferred
clear anti peréﬁ'ﬁr RAtYmeRiS G&Qﬁ?sﬁ)gf—%ﬁﬁgh# @elysxyesbypergent i nvention.
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pol ymeric ether in conbination wt
(PO),{EO),(PO), and Poloxamers of the generic structure

(EO)(PO),(EO), where EC and PO, respectively, represent ethylene
and propylene oxide units and wherein the x, y, a and b values
are adjusted to provide an HLB for the material of frbm about 15
to about 40, preferably 20 to 30. Typically, y has a value of
from 30 to 54, especially about 35, and b has a value of about 23
to 39, especially about 34. Illustrative Poloxamers are
Poloxamers 185, 188, 217, 237 and 335. An illustrative Meroxapol
is Meroxapol 254. Poloxamer 217 is preferred, and is available
form a variety of suppliers.

Generally, the polymeric ether emulsifier component of the
oil-in-water emulsifying system which is preferably used in
preparing the preferred embodiments of the present invention will
be present in amounts from about 0.1 to about 2.0 wt.% and will
preferably be present in amounts of about 0.5 to about 1.5 wt.%
based upon the total weight of the resultant clear antiperspirant
microemulsion product.

The glycereth-7-benzoate component of the oil-in-water
emulsifying system is.a known ingredient which is commercially
available and is the benzoated derivative of a polyethylene

glycol ether of glycerin.



WO 96/ 23483 PCT/ US95/ 14839
17 gl yceret h-7-benzoate and a_noni onic surfactant to provide high

tenperature .stability may be effectively enpl oyed. The pol yneric R
ether is typically a pol yoxyet hyl ene/ pol yoxypropyl ene or a
pol yoxypr opyl ene/ pol yoxyet hyl ene bl ock copolynmer. Illustrative are

Mer oxapol s of WQes2pdseric structure (PO [err] (EO [err] (PO [ aidriusesflsse
Pol oxamers of the generic structure (EOQI[err](PO[err](EO[err] where EO
and PO respectively, represent ethylene and propyl ene oxide units and
wherein the x, y, a and b values are adjusted to provide an HLB for the
materi al of from about 15 to about 40, prefgqgably 20 to 30. Typically, vy
has a value of from30 to 54, especially about 35, and b has a val ue of
about 23 to 39, especially about 34. Illustrative Pol oxaners are

Pol oxanmers 185, 188, 217, 237 and 335. An illustrative Meroxapol is

Mer oxapol 254. Pol oxaggferally 8 Qi)@.ifrﬁ{,r 2dom2a8butS 02 akbaPt Gy fRiGhe yari ety
of suppliers. General ly, ?he pol'ymeric ether enulsifieéer conponent of
the oil-in-¥e Glyceneth+ihenzegte ccomponehti of thtef @ddbig-wmtatt i N preparing
the preferred enmhodinents of the present invention w | present i

ll b
amounts fronta Yéng sYptem has beenytound to e eLLRrEL ke afﬂfrl?.é‘“ﬁiﬁéght in
amount's of a£5¥¥sd§c§o£? fﬁguﬂﬁaﬁt5c¥@aé%hnpﬁﬁggs¢§¥%§ttp§c£9££“1§q%hght of the
e St on ‘product. The

resultant clear antiperspirant mcroenu

gl ycer et h- 7- besteraibdycappo @ns €6 1% wal.k- bP- yRjciret8RulBendddt® SisicpR i S a
known i ngr edi enf V\/((’:lli ch is comercially
employed.

The nonionic surfactant component of the oil-in-water
emulsifying system will generally be present in amounts less than
5 wt. %. Suitable nonionic surfactants are ethoxylated alkyl
phenols having an alkyl of 8 or 9 carbons and a degree of
ethoxylétion of aboutIT to about 30, preferably about 9 to about
16 in the care of ethoxylated octyl phenols, and about 10 to
about 30 in the case of the ethoxylated nonyl phenols, preferably
about 13 to about 18. Other water-soluble nonionic surfactants
having an HLB of between about 13 to about 18 may easily be
tested as to suitability within the compositions of the present
invention. Lauric diethanolamide is also suitable. The
preferred materials are known commercially available materials as
will be recognized by those skilled in the art. Preferably, the
nonionic surfactant will be present in an amount. of from about
0.1 to about 2 wt. % bhased upon the totallweight of the resulting
clear antiperspirant microemulsion produced. Octoxynol-9 and
Octoxynol-16 are preferred.

The soluble electrolyte component which may be added to
further control the viscosity and to enhance clarity will
preferably be sodium chloride.

It has been found that from about 0.01 to about 0.5 wt.



avai l abl e and is the benzoated derivative of a polyethylene glycol ether
of gl ycerin. WO 96/ 23483

PCT7TUS957 14839 18
General |y speaking, fromabout 0.1 to 2% by wei ght of the
gl yceret h-7-benzoat e conponent of the oil-in-water enulsifying system has

been founQyggedidescf fective in producing a satisfactory recpisssnissgl ear
antiperspirant mcroenulsion. Preferably about 0.5 to 1.5 wt. % of

gl yceret h-7-benzoate will be enployed. The noni oni ¢ surfact ant
conmponent of the oil-in-water enulsifying systemw /|| generally be present
I n amounts less than 5 w. % Suitable nopionic surfactants are

et hoxyl ated al kyl phenol s having an aIkyI1 f 8 or 9 carbons and a degree
of ethoxylation of about 7 to about 30, preferably about 9 to about 16 in
the case of ethoxylated octyl phenols, and about 10 to about 30 in the

case of the_eth at ed / ) ols, I y 413 vinenabret 18.

Q her vvat"ero-fsgf’g%wée neg'r'ﬁcg%lg%/}tseﬂgﬁgc %nfgég‘lt’gl\?%ﬁ' gﬁBgL of between about 13
to about g A% E8&étno1Re 1€StRE prerePrédi daiiiun chloride nit hascbepBsi tions
of the present invention. Lauric diethanolamde is also suitable, The

pr ef er r ecEounide that stxome aboutno cxitsy abahty0 alhiWte$ BayaPe PReLerably,; || pe

recogni zed by those skilled in the art. Preferably,.. the i QniLC
sur f act aritsegl [ip PEARF L Provida thanAegress of SN SontrS Uhd'

clarity enhancenent sought. |

It has also been found that the use of a humectant to
enhance low temperature stability such as for instance a mono- or
dialkylene glycol of up to eight carbon atoms, which will
preferably be dipropylene glycol, may be effectively employed in
producing the preferred clear antiperspirant microemulsion of the
present invention. Propylene g}ycol and 1,3~butylene glycol are
also suitable.

Generally speaking, the mono- or dialkylene glycol
component may be effectively em#loyed in amounts of from about
0.5 to about 10 wt.% and will preferably be present in amount of
about 7 to about 9 wt.% and most preferably in amounts of about 8
wt.% based upon the total weight of the resnltént clear
antiperspirant microemulsion product.

vVarious optional ingredients such as buffers, perfunes,
fillers and the like may also be added to the clear
antiperspirant microemulsion compositions of the present
invention as will be understood by those skilled in the art.
Typically where such ingredients are utilized they will be each
present in amounts of from about 0.05 to about 1.0 wt. % based
upon the total weight of the resultant clear antiperspirant
microemulsion composition produced, to provide their art

recognized function. Preferably where a perfume component is



0.1 to about 2 wt. % based upon the total weight of the resulting clear
anti perspirant mcroenul sion produced. COctoxynol-9 and Cctoxynol-16 are

preferred. The soluble el ectrol yte cénponent which may be added —
to further control the viscosity and to enhance clarity wll preferably

be sodi um chl ori de. It has been found that from about 0.01 to

about 0.5 wt. WO09623483 WO 96/ 23483 PCT/US95/14839

PCT/ US95/ 14839 , 19 % of sol uble

el ectrolyte may be effectively enployed. Wien the soluble electrolyte is
the preferred sodiumchloride it has been found that from about 0.10 to
about 0.13 w.% nmay be preferably wused in order to provide the degree of
viscosity control and clarity enhancenent sgﬁght. It has al so
been found that the use of a hunmectant to enhance |ow tenperature
stability such as for instance a nono- or dial kyl ene egcoI of up to eight

carbon 33;33%?1&& Wiablout P8 & GAADLY PP Al ABYEGEE, 9'ciiRine TP Rihinic

oyed in  producl g t e pre pérsplran
m cr oenul si obugfet hanaypbes EAELudaEihi 5. and?i’rﬁplékeeetﬂdré/w raadc& 3-butyl ene
glycol are also suitable. General | y speaki ng, the nono- or

di al kyl ene glepEéperspigmpsnsalt rixyibetibon o dyipica) lynpess channabowti ks th
from about weight.

The oil-in-water microemulsion composition of the present
%nvention comprises an agueous continuous phase comprising water.
and the antiperspirant active and a dispersed oil phase
comprising the volatile silicone, the emollient, the PEG-7~
glyceryl cocoate or its equivalent, and if present the
nonresinous thickener. The general procedure is set forth in
greater detail in the Examples section of the specification. The
emulsifying system is employed to effect distribution of the oil
phase within the continuous aqueous phase. Microumulsions are
well known in the cosmetics art, and are characterized by
disperse phase droplets having a sufficiently small diameter such
that the composition as a whole is translucent to light, and
perferably is substantially transparent. Generally, the droplets
or particles have a diameter of less than about 10 microns,
preferably less than about 2 microns, and especially in the
submicron range.

The foregoing more general discussion of the present
invention will be further illustraged by the following specific
examples.



0.5 to about 10 wt.% and will preferably be present in amount of about 7
to about_9 wt.% and npost preferably in anounts of about 8 wt . % based upon
the total weight of the resultant clear ant1 perspi rant—m croenut 3ton
product. Vari ous optional ingredients such as buffers,
perfunes, fillers and the like may al so be added to the clear

ant i per spi warsis/2s48sr oenul si on conpositions of the present pCT/USeSM4BIN as

wi |l be understood by those skilled in the art. Typi cal |y where such
ingredients are utilized they will be each present in anounts of from
about 0.05 to about 1.0 wt. % based upon the total weight of the

resul tant clear antiperspirant m cr oenul si on conposition produced, to
provi de their art recogni zed function. Pteferably where a perfune
conponent is WO 96/ 23483

PCT/ US95/ 14839 20 utilized, about
0.5 w. %wll be enployed. Gycine, an amnic buffer, may be included in
an amount effective to reduce antiperspirant salt irritation, typically

| ess than about 2% by weight. EXBAMBLES| - i n-wat er m croemul si on

conposition of the present invention conprises an aqueous continuous phase
conprising water and the antiperspirant active and a di spersed oil phase

conprising the volatile silicone, th§§é§g£4ient, the PEG 7- gl yceryl
cocoate or its equivalent, and if pr he

Unless otherwise indicated in a specific example the
antiperspirant compositions were prepared using the following
general procedure, which is inclusive of all components which may
be utilized. For those formulations where less than all of the
components are employed, the folloﬁing procedure was suitably
modified to eliminate that component, or components, of the

formulation not called for.

General Procedure
Preparation of Water Phase

1. In a suitable vessel, equipped with a homo-mixer, add
the formula weight of antiperspirant active in solution,
dipropylene glycol, deionized water and sodium chloride. Heat

the solution with mixing to 110°F-120°F.
Ereparation of 0il] phase
2. In a separate steam jacket vessel add Cetiol HE,

isopropyl myristate, octoxynol-2 and glycereth-7-benzoate, and
begin to heat with suitable mixing to 140°F-145°F.

3. To step (2) add PEG-150 pentaerythritol



nons esi nous thickener. The general procedure is set forth in greater

detail in the Exanples section of the specification. The enulsifying
systemis enployed to effect distribution of the oil phase within the
conti nuous aqueous phase. M crounul sions are well known in the cosnetics
art, and are characterized by disperse phase droplets having a
sufficiently sWoI9238xinet er such that the conposition as a VWengsosa4s39
translucent to light, and perferably is substantially transparent.
Generally, the droplets or particles have a dianeter of |ess than about 10
m'crons, preferably |less than about 2 mcrons, and especially in the

subm cron range. The foregoing nore general discussion of the
pr esent invention will be further illustrated by the foll ow ng specific
exanpl es. WD 96/ 23483 22

PCT/ US95/ 14839 21

EXAMPLES : Gener al Unl-ess

otherwise indicated in a specifib exanpl e the antiperspirant conpositions
Wer e prepar edtetgiaggeahatd olitbwcogtinued mixing.

4. To step (3) add Poloxamer 217 with continued

mixing.

5. To step (4) add cyclomethicone D-5 with continued

mixing.

6. Mix until homogeneous maintaining temperature

between 140°F-145°F,

Preparation of combined Phases
7. Transfer the oil phase to the water phase with homo-
mixing. |
8. Continue homogenization and caol the batch to 70°-72°F.
9. To step (8), add perfume with mixing until homogeneous.
10. Take the viscosity at 70°-72°F. If the viscosity is

within 1,000 + 200 cps g.s. with water to 100%. If not proceed
to step (11).



general procedure, which is inclusive of all conponents which may be
utilized For those formulations where I ess than all of the conponents are
enpl oyed, the follow ng procedure was suitably nodiTTed To erTmmate—that
corfponent, or conponents, of the formulation not called for.

General Procedure Preparati on of Water Phase 1. In a suitable
vessel , equwppess4sd th a hono-m xer, add the formula wei ghpefisesnasse

anti perspirant active in solution, dipropylene glycol, deionized water and
sodiumchloride. Heat the solution with mxing to 110[err]F-120[err]F.

Preparation of oil Phase 2. In a separate steam jacket vessel add
Ceti ol HE, | sopropyl nyristate, octoxynol-9 and gl ycereth-7-benzoate, and
begin to heat with suitable mxing to 140[€$r]F-145[err]F. 3. To
st'ep (2) add PEG 150 pentaerythritol WO 96/ 23483
PCT/ US95/ 14839 22

ii. Adjust the viscosity by adding melted PEG-150
pentaerythritol tetrastearate (Crothix) and sodium chloride in
increments of 0.17 wt. % and 0.03 wt. % respectively with mixing
until the viscosity is within specification or the maximum level

of Crothix and sodium chloride is reached.

Example I

A composition in accordance with the present invention
was prepared by admixing the following ingredients in accordance

with the general procedure given above, in the proportions

indicated.
Parts

Ingredient By Weight
Aluminum Zirconium Tetrachlorohydrex Gly, 50.00
35% (Rezal 36 G Soln.) Reheis
PEG-7-glyceryl cocoate (Cetiol HE) Henkel 18.00
Deionized water _ i 10.90
Cyclomethicone D-5 5.00
Isopropyl Myristate 2.00

Upon evaluation, the foregoing composition was found to

be clear and after application to the human skin to dry without

leaving a white residue.



t etrastear at

e wth continued m xi ng. 4. To step (3) add Pol oxaner

217 with continued m xing. 5. To step (4) add cycl onet hi cone D5
wi th continued m Xxing. T 6. Mx until honWbgeéneous mai ntaini ng

t eriper ature bet ween 140[err] F-145[err]F. Preparati on of Conbi ned
Phases 7. Transfer the oil phase to the water phase wi th hono-

m Xi ng. wWio 962343t | nue honogeni zati on and cool the bat clpck@sesinasae
70[err]-72[err]F. 9. To step (8), add perfunme with mxing until
honbgeneous. 10. Take the viscosity at 70[err]-72[err]F. If the

Viscosity is
to step (11)

within 1,000 200 cps g.s. with water to 100% If not proceed
: WO 96/ 23483

PCT/ US96/ 14839 23 i

Adj ust the v
t et rast ear at

24
iscosity by adding nelted PEG 150 pentaerythritol
e (Crothix) and sodiumchloride in

Example II

A composition not in accordance with tne-present
invention was prepared by admixing the following ingredients in
accordance with the general procedure given above, in the

proportions indicated.

Parts ]
Ingredient " By WVeight
Aluminum Zirconium Tetrachlorohydrex Gly, 50.00
35% (Rezal 36 G Soln.) Reheis >
Deicnized Water 10.90
c?cIOpethicone D-5 5.00
Isopropyl Myristate , 2.00

Upon evaluation, the foregoing composition was found to
separate thereby indicating that the presence of PEG-7-glyceryl

cocoate is essential to obtaining a clear composition.



increments of 0.17 wt. %and 0.03 wt. %respectively with mixing wuntil the

vi'scosity is wthin specification or the nmaxi mum | eveI of Crothix and
sodiumchloride 1s reached. EXxanpl € 1

A.conposition in accordance with the present invention was prepared by
adm xing the follow ng ingredients in accordance wth the general

procedur e @wh%gsegPove, in the proportions indicated. PCT/US95/14839

Parts | ngr edi ent By Wei ght

Al uni num Zi-r coni um Tet r achl or ohydrex Qvy, 50. 00 35%
(Rezal 36 G Soln.) Reheis PEG 7-glyceryl cocoate (Cetiol HE) Henkel

18. 00 Deioni zed Wt er .10. 90
Cycl onmet hi cone D-5 25 5.00

| sopropyl Myristate 2.00

Upon eval uation, the foregoing conposition was found to be clear and after
application to the human skin to drwﬂ% | eaving a white residue.

WD 96/ 23483 PCT/ US95/ 14839

A composiﬁion in accordance with the present invention was
preparéd by admixing the following ingredients in accordance with

the general procedure given above, in the proportions indicated.

Ingredient By Weight
Aluminum Zirconium Tetrachlorohydrex Gly, 50.00
35% (Rezal 36 G Soln.) Reheis
PEG-7-glyceryl cocoate (Cetiol HE) Henkel 18.00
Deionized Water 10.90
Cyclomethicone D-5 : 5.00
Isopropyl Myristate 2.00

Upon evaluation, the foregoing composition was found tp be clear,
which again is attributed to the presence of the PEG-7~glyceryl

cococate component.



24 - Exampl e 11 A conposi tion not
I n accordance with the present invention was prepared by adm xi ng the

fol lowing ingredients in accordance with the general procedure given
above, in the proportions indicated.

Parts | ngr edi ent By Wei ght
Al um num Zi r cOV» 9623483t r achl or ohydrex Qvy, PCRUSEN/IAGdN0
(Rezal 36 G Soln.) Reheis Deionized Water

10.90 Cyclonethicone D5 5.00
| sopropyl Myristate 2.00

Upon eval uation, the foregoing conposition was found to separate thereby
indicating that the presence of PEG 7-gl ycerylgg cocoate is essential to

obtaining a clear conposition. WO 96/ 23483
PCT/ US95/ 14839 25
Exanple [l Exampie IV

A composition was prepared by admixing the following
ingredients in accordance with the general procedure given above, in
the proportions indicated.

Ingredient $ (Ww/w)

Aluminum Zirconium Tetrachlorohydrex Gly,

35% (Rezal 36 G Soln.) Reheis $0.00
PEG-7-glyceryl cocoate (Cetiol HE) Henkel 18.00
Deionized Water 10.37-10.90
Cyclomethicone D=5 5.00
Dipropylene glycol (low odor grade) 8.00
Isopropyl Myristate 2.00
Octoxynol-9 (Triton X-100) Union Carbide 2.00

- PEG-150 Pentaerythrityl Tetrastearate
(Crothix) Croda 1.50-2.00
Poloxamer 217 (Pluracare F-77)} BASF 1.00
Glycereth-7-benzoate (Dermol G-76) Alzo 1.00
Perfume ' 0.50
Sodium Chloride 9.10-0,33
100.00

Upon evaluation, the foregoing composition was found to
be clear and upon drying after application to human skin was found
to leave no visible white residue.

In addition, the antiperspirant composition of this



A conposition in accordance with the present invention was prepared by
adm xing the follow ng ingredients in accordance with the general
procedure given above, in the proportions I ndicated.

I ngr edi ent By Weight Al um num Zirconium
Tetrachl orohydrex G, 50.00 35% (Rezal 36 G Soln.)
Rehei s PEBE®odsgisgseryl cocoate (Cetiol HE) Henkel PCT/US95/14839

18.00 Dei oni zed \Water 10. 90
Cycl onet hi cone D-5 5.00
l.sopropyl Myristate 2.00

Upon eval uation, the foregoing conposition was found to be clear, which
again is attributed to the presence of the REG 7-glyceryl cocoate
conponent . WO 96/ 23483

PCT/ US95/ 14839 26

Exanpl e C iLi d A | Sed

fol |l ow nlge;éa}“ﬁ]gjer ec |ser'1"t° gnfin%c%g‘an%em\;\?Wt%‘aggﬁggz%ﬁ o?:ae‘)él'ﬁ?gp%i ven
above, ino bBcapie¥lding €8Sthddisedt.ed.



| ngr edi ent % (WW Al um num

Zirconi um Tetrachl orohydrex G, __ 35% (Rezal 36 G Soln.) Reheis

50. 00 . PEG 7-gl yceryl cocoate (Cetiol HE) Henkel 18. 00

Dei oni zed Water 10. 37-10. 90

Cycl onet hi cone D-5 5. 00 Di propyl ene
gl ycol (| ow owarosassmsle) 8.00 | sopr opy! pdhrossshaize

2.00 Qct oxynol -9 (Triton X-100) Union Carbi de 2.00

PEG 150 Pentaerythrityl Tetrastearate (Crothix) Croda

1. 50- 2. 00 Pol oxamer 217 (Pluracare F-77) BASF 1.00

d yceret h-7-benzoate (Dermol G 76) Al zo 1.00 Per f unme

0.50 Sodi um Chl ori de 28 0.10-0.13

100. 00 Upon eval uation, the foregoing conposition was found to
be clear and upon drying after application to human skin was found to

| eave no visible white residue. ﬁiﬂ?‘léJQ addition, the antiperspirant
conposition of this WO 96/ 23

PCT/ US95/ 14839 27 exanpl e was

found to inmpart a highly acceptable feel which proved ,
P gA zﬁmposi%ion was prepared b adﬁixing the following

ingredients in accordance with the general procedure given above,

in the proportions indicated.

Ingredient ¥ (w/w)
Aluminum Zirconium Tetrachlorohydrex :
Gly, 35% 50.00
Butylene Glycol - 4.00
PEG-7-Glyceryl Cocoate 18.00
Decyl Polyglucose (Plantaren 2000) 1.00
Deionizei water 9,2
Cyclomethicone D=5 5.00
Isopropyl Myristate 2.00
Octoxynol-16, 65% 3.00
PEG~-150 Pentaerythritol Tetrastearate
Poloxamer 217 5,50
Glycereth-7-Benzoate 0.50
Dipropylene Glycol 4.00
Fragrance 2.30

100.00



to be appealing to the user. WO 96/ 23483

PCT/ US95/ 14839 . 28

Exanmpl e V A conposition was prepared by adm xing the folTow ng
I ngredients in accordance with the general procedure given above, in the
proportions indicated. I ngr edi ent

% (WW  woogratgd!™ num Zirconi um Tet rachl or ohydr ex PEIIVS9SA4830

50. 00 Butyl ene d ycol 4. 00

PEG 7-d yceryl Cocoate ) 18. 00 Decyl

Pol ygl ucose (Pl antaren 2000) 1.00 Dei oni zed Vt er

9.2 Cycl onet hjcone D5 : 5.00

| sopropyl Myristate 2.00 Cct oxynol - 16,
65% 3.00 29EG 150 Pent aerythritol
Tetrastearate 1.50
Pol oxamer 217 : 0.50

G yceret h-7-Benzoat e 0.50 Di propyl ene

G ycol 4. 00 Fragrance

0. 30

Upon evaluation the foregoing composition was found to
be clear and upon drying after application to human skin was found
to leave no visible residue.

While a limited number of preferred embodiments of the
present invention have been described and tested above, one
skilled in the art will, nevertheless, recognize numerous
substitution, modifications and alterations which can be made
without departing from the spirit and scope of the invention as

limited by the following claims.



100. 00 VO 96/ 23483
PCT/ US95/ 14839 29

Upon eval uation the foregoing conposiiion was found to be clear and upon
drying after application to human skin was found to |eave no visible

resi due. VWhile a limted nunber of preferred enbodi nents of the
present inveRgoednlgye been described and tested above, one pcaiusbi/pgssi n t he
art will, neverthel ess, recogni ze nunerous substitution—npdifications and
alterations which can be nade w thout departing fromthe spirit and scope
of the invention as limted by the follow ng clains. ﬁ,"”"lﬂ)lm m,mn,
PCT/ US95/ 14839
CLAI M5 30

CLAIMS

1. A clear. low residue oil-in-water microemulsion baséd roll-on antiperspirant
composition comprising (a) an aqueous continuous phase containing an antiperspirant active
component and water, and (b) a dispersed oil phase containing PEG-7-glyceryl cocoate, a
liquid organic emollient material having a viscosity of at least 2 cps at 25°C and

cyclomethicone.

"

2. The composition of Claim | wherein, based upon the total weight of the resultant
clear antiperspirant microemulsion composition produced, the antiperspirant active component
is present in an amount of from about 5 to about 30%: the water is present in an amount of o
about 35 to about 60%: the PEG-7-glyceryl cocoate is present in an amount of from about 5%
to about 25%: the emollient materia.l is present in an amount of from about 0.5 to about 3%,
and the cyclomethicone is present in an amount of from about 3 to about 7%.

3. The composition of Claim 2 wherein the antiperspirant active component is
selected from the group consisting of aluminum zirconium tetrachlorohydrex Gly and
aluminum chlorohydrate, and wherein the emollient material is selected from the group
consisting of esters of fatty acids having from about 14 to about 18 carbons in the acid moiety
and from about 3 to about 4 carbons in the alcohol residue; branched chain liquid
hydrocarbons having 16 to 40 carbons; glyceryl esters and low molecular weight ;lpha
olefins.



1.. Aclear lowresidue oil-in-water mcroenul sion based roll-on
antiperspirant _conposition conprising (a) an aqueous continuous phase
contai ning an antiperspirant active conponenf and wat er, and (b)—a

di‘spersed oi|l phase containing PEG 7-glyceryl cocoate, a liquid organic
enol lient material having a viscosity of at |least 2 cps at 25C and
.cycl omet hiwowe234ss 2. The conposition of Caiml waeRpsysnlpased upon

the total weight of the resultant clear antiperspirant_m croemnul sion
conposition produced, the antiperspirant active conponent is present in an
anount of from about 5 to about 30% the water is presﬁwmmlni"m \gof
about 35 to about 60% the PEG 7-glyceryl cocoate is p lmmllnt

of from about 5% to about 25% the enoilignt material i's bresertt isn an
amount of from about 0.5 to about 3% and the cyclonethicone is present in
an anount of from about 3 to about 7% 3. The conposition of Claim

consi Sting of &1 ONF FOMPEPE 8f CAM R HOBPBHIUD G 1E S A POEHERE
. chl or ohyd 2 &N erein t emol lient material is selected fromthe

gr oup cié)a%‘snlis(f %n@ °\§‘/fq’°8§’t“e4‘§ ?ngl §rR ?'%?&’P\f&abr‘?&‘vfﬁbaq"% NGOG UNESIPRT, about
18 car bong the acid noiety and from about 3 to about 4 carbons in the

I N
al cohol r@g‘“&‘u%; branched chain liquid hydr ocar bons having 16 to 40

carbons; glyceryl..esters,. and | ow npl ecul ar wei ght al pha ol ef i ns.
VO 96/ 23 433y gy The composition o Cla?m 3”R|n§er comprising gn orgamg nonresinous thickener

PCT/ US95/ 14839. 31
4. The coPf5%8t in g pmpunteffrom abauyiiHaabew 3%.i sing 0.01 to 3% of an al kyl

ol | ucose havi 6 to.16 rbons in the al kyl group and above about | to
gb Oﬁ? 5 gl ucos® Jﬁtgtcgmmt%)n o(I: latx)m 5 wherein the emol%em 95 a fa?ty acid ester.

7. The composition of Claim 6 wherein the orgémic nonresinous thickener is PEG-150

peniaerythrityl tetrastearate.

8. The composition of Claim 1. 4 or 5 further comprising an oil-in-water emulsifying
system.

9. The composition of Claim 8 wherein the oil-in-water emulsifying system comprises
by weight of the total composition'.from about 0.1 to 2% polyoxyethylene/polyoxypropylene
block copolymer'having an HLB of from about 15 to about 40, from about 0.1 to about 2%
glycereth-7-benzoate. and less than about 5% of a nonionic surfactant.

10. The composition of Claim 9 wherein the block copolymer is selected from the
group mnsisﬁng of Poloxamers 185, 188, 217, 237 and 235 and wherein the nonionic

. surfactant is selected from the group consisting of lauric diethanolamide, and ethoxylated octy!
and nonyl phenols having an HLB of from about I3 to about 18. |

11. The composition of Claim 8 further comprising a soluble electrolyte as a viscosity
control agent.

12. The composition of Claim 8 further comprising from about 0.5 to 10% of a

humectant to impart low temperature stability.



nmol ecul e. 5. The conmposition of Claim3 further conprising an

organi ¢ nonresi nous thickener present in an anount of fromabout 0.1 to

about 3% 6. The conposition of Claim5 wherein the emollient is a~
fatty acid ester. 7. The conposition of Claim®6 wherein the organic
nonr esi nous thickener is PEG 150 pentaerythrityl tetrastearate. 8.
The conpositipefissssd ai m1. 4 or 5 further conprising an oi lpdrusssisaese

enmul sifying system 9. The conposition of Claima8 wherein the
oil-in-water enulsifying system conprises by weight ef—thetotal

conposition fromabout 0.1 to 2% pol yoxyet hyl ene/ pol yo
copol yner having an HLB of from about 15 to about 40, ﬁﬁm :imlcﬂl Hﬁ
about 2% glycereth-7-benzoate and | ess t3an about 5% ofx'd ¢l0li OWi Cs =

surfactant. 10. The conposition of Claim9 wherein the bl ock
copolynmer is selected fromthe group consisting of Pol oxaners 185, 188,
217, 237 and 235 and wherein the nonionic surfactant is selected fromthe
group consi sting 3 Therompositicntaf SA¥imal? wherein the humeeian, is,2 mengrondialkylens ony |
phenol s having an HLB of from about 13 to about 18. 11. The

conposi t.i on giycatiofjupt@8 cabematemeonpri sing a sol uble el ectrolyte as a
viscosity control agent. - 12. The conposjtion of Claim38 further :
conpri sing from aldoud cikablowresidus ail-inzwater pigoemplsiopdased 5oll-pn AMRCTSBARL ( at ur e
stability. WD 96/ 23483 -

PCT/ US95/ 1488emposition comprising: 32

The conposition of Caim12 wherein the hunectant is a nono-

13.
or dial kyl ene

Weight % by Weight

of Total Composition Constituent
12-24 Antiperspirant active
15-20 PEG-7-glycervl cocotte
37 Cyclomethicone
0.5-3 Liquid emoliient which is a
fatty acid ester of a low
molecular weight alcohol
0-2 Alkyl polyglucose
g.s. 100% Water
0.1-9 Emulsifying System of nonionic
emulsifiers
0-0.5 Electrolyte
0-10 Humectant
0-1 Filler
" 0-1 Fragrance
0-2 Aminic buffer

15. The composition of Claim 14 wherein the oil-in-water emulsifying system

comprises by weight of the total composition from about 0.1 to about 2%

polyoxyethylene/polyoxypropylene block copolymer having an HLB of from about 15 to about



glycol of up to 8 carbon atons. 14. A clear |ow residue oil-in-water
m croenmul si on-based roll-on antiperspirant conposition conprising:

Wi ght % by Wi ght of Total Conpositrion constitoent——12- 24
Anti perspirant active 15-20 PEG 7-gl yceryl
cocotte 3-7 Cycl onet hi cone 0.5-3

Li CIUI d enwosenksanvhi ch is a PCTIUS”II‘”J att Yy
acid ester of a low nol ecul ar mei ght
al cohol 0-2 : Al kyI pol ygl ucose

100% Wat er 0.1-9°

Emil $i yi ng System of noni oni c | MO )
emulsifiers 0-0.5 33 Etectrdl yt'e ® 010
Humect ant 0 1 Filler 0-1

Fragrance - Am nic buffer

15. The 03|t|o of da 14 wherein the oil-in vvater enul si fyi ng system
conpri segg[ﬁ)? lo‘f’ "P‘Pf’éz l&?"%@)m?&ﬂ qui)maﬁﬁ'éﬂﬁ‘f % of agemiaic,; 200
pol yoxyet | ene/ poI yoxypropyl ene bl ock copol yner having an HLB of from

about 15% WD 96/ 23483

PCT/ US95/ 14839 33
16. The composition of Claim 15 wherein the alky} polyglucose is present in an

amount of from about 0.01 t0 2%.

17. A clear, low-residue oil-in-water microemulsion roll-on antiperspirant composition
comprising, based upon the total weight of the resultant clear antiperspirant microemulsion
composition produced. an aqueous continuous phase containing from about 5 to about 30%
antiperspirant active component and from about 35 to about 60% water. and a dispersed oil
phase containing from about 5 to about 25% PEG-7-Glyceryl cocoate, from about 0.5 to about
3% of a liquid organic emollient material having a viscosity of about 2 to about 2000 cps at
25°C, 0.1 to 3% of an alkyl polyglucose having 6 to 16 carbons in tne alkyl group and above

about | to about S glucose units per molecule and from about 3 to about 7% cyclomethicone.



40,; from about 0.1 to about 2% gl yceret h-7-benzoate and | ess th@ﬁ%l&ﬁtq &/59

of a nonionic_surfactant. . 16. The conposition of Caim15 wherein
the al kyl polyglucose is present in an anount of from about 0.01 B
177 A clear, lowresidue oil-in-water mnicroenulsion roll-on gadjperspi r'%nPOP‘]'

conposition conprising, based upon the total weight of thef g tant clear
ant i perspirant 'Tr oenul si Q&kp NHEREFIAL pRdbedy BRBANRANGNY aqueo RNt i nuous

phase cont ai niggz rom about 5 to abrmuiomiP¥eaant | perspirant active conponent
and frommmmmmmmummmmemmmhmwmm ng

fro HlsitaB8:cC (- JyCce ocqal] apout 0. 9@%
3% o &Y %‘9‘ 6 l.ent Ag %‘glm avil nsa"’dﬂ/ rQE':OSl ty of a%u q
abou K g %{5 0.1t mfx..mmmtww ucosauhavmgsﬁgs)c
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(S4) Title: ANTIPERSPIRANT ROLL-ON /
(5T) Abstract

The presemt invention provides for roll-on antiperspirant compositions and more particularly concemns antiperspirant compositions
which are clear and, when applied to the human skin, do not leave a visible white residue after drying. The present invention is also
particularly concerned with the preparation of clear antiperspirant roll-on compositions which are stable under varying temperature conditions
and also provide a suitable cosmetically acceptable feel or sensation when applied to the human skin.




