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Re: P1.- UNILEVER NV.- Solicitud de Patente de Invencidon para

“"COMPOSICIONES ANTITRANSPIRANTES”.- Clase AG61K .- 1

Expediente niimero 00-026.086 .-

1. Me refiero a mi solicitud de patente arriba nombrado de 10 de Abril de
2000.
2. Anexos me permito presentar a usted:

(1) Copia autentica, debidamente certificada de la solicitud de patente
presentada para el invento arriba nombrado respecto de. la cual
reclamo prioridad, a saber la solicitud britdnica nUmero
9908218.2 de 12 de Abril de 1999, junto con su traduccion
correspondiente a las legalizaciones y reivindicaciones de dicho

documento;

(2) Copia debidamente autenticada por el Notario Sexto del Circulo de |
Bogota, de los documentos que acreditan la calidad de Traductor
Oficial de la sefiora Maria Mercedes Uricoechea quien elaboré la
traduccion de la legalizaciones de la solicitud britdnica nimero
9908218.2 de 12 de Abril de 1999;

(3) Documento que acredita el traspaso que los autores del invento
de la referencia hacen a favor de mi poderdante, de sus derechos
sobre el mismo, debidamente legalizado hasta por el Ministerio de
Relaciones Exteriores de Colombia bajo el nimero 065341 de 22
de Mayo de 2000; y

(4) Traduccién Oficial No. 104, debidamente legalizada hasta por el
Ministerio de Relaciones Exteriores de Colombia bajo el ndmero
066627 del 24 de Mayo de 2000, correspondiente a las
legalizaciones de dicho documento de traspaso.



3. Ruego a usted tomar atenta nota de lo anterior y proceder de a
conformidad.

Sefior Superintendente,

JOSE O LLOREDA
T.P. 10.784
Cédigo 231
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OFICINA DE PATENTES ‘
SOLICITUD DE PATENTE 2{%
1. Su referencia: MFF/LP5770375 -
2 Solicitud No. 9908218.2 12 de abril de 1999

3. Nombre completo y codigo postal de cada solicitante:

Direccion: UNILEVER PLC |
UNILEVER HOUSE, BLACKFRIARS l
BLACKFRIARS
LONDON, EC4P 4BQ

REINO UNIDO
Si el solicitante es una entidad, indique el pais/estado de constitucion:
REINO UNIDO
ADP No. 1628002

TITULO DEL INVENTO:
COMPOSICIONES ANTIPERSPIRANTES
5. NOMBRE DE SU AGENTE:

Nombre del Agente: MEWBURN ELLIS

Direccion para notificaciones: YORK HOUSE =
23 KINGSWAY &
LONDON '
WC2B 6HP

NO. ADP Patentes 109006

6. Si declara prioridad de una o mis patentes anteriores, indique el pais y la fecha de

radicacion de cada una de ellas: N/A
7. N/A

8. 81

9. Nuamero de hojas radicadas (En inglés). Descripcién: 60 Reivindicaciones: 5
Resumen : 0 Dibujos:

10. Solicitud de examen preliminar y busqueda : N/A




11.  Solicitamos se nos adjudique una patente con base en esta solicitud. ?S
MICHAEL F. FORD, 9 de abril de 1999

12.  Nombre y teléfono del contacto en el Reino Unido Nombre y teléfono del contacto

en el Reino Unido (FIRMA) SR. MICHAEL F. FORD 0171-240 4405




OFICINA DE PATENTES

Concept House
Cardiff Road
Newport

South Wales
NP9 1RH

El suscrito, un funcionario debidamente autorizado conforme a los Articulos 74(1) y
(4) de la Ley de Desreglamentacion y Contratacion de 1994 para firmar y expedir
certificados en nombre del Contralor General, certifico que la copia adjunta es una

copia correcta de los documentos archivados originalmente con respecto a la

solicitud de patente que alli se identifica.

De acuerdo con las Reglamentaciones de Patentes de 1982 (Re-registro de
Compafiias), si una compafiia nombrada en este certificado y en los documentos
adjuntos se ha vuelto a registrar segin la Ley de Compafiias de 1980 con el mismo
nombre con el que fue registrada inmediatamente antes del re-registro, salvo la
sustitucién o inclusién como la ultima parte del nombre de las palabras “sociedad
andnima” o su equivalente en galés, las referencias al nombre de la compafiia y sus

documentos adjuntos seran tratadas como referencias al nombre con el cual fue re-

registrada.
De acuerdo con las reglas, las palabras “sociedad anonima” (o en inglés public
limited company) pueden ser reemplazadas por las letras p.Lc, plc. P.L.C 6 PLC.

El re-registro bajo la Ley de Compafiias no constituye una nueva entidad legal sino

simplemente somete a la compafiia a ciertas normas de ley adicionales.

(FIRMA) R. MAHONEY FECHA: 1 de marzo de 2000.
(SELLO DE LACRE)
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REIVINDICACIONES:

1. Una composicién antiperspirante que es una enmulsidén
estructurada, y que comprende:

i)

ii)

luz

COMPOSICIONES ANTIPERSPIRANTES

una fase continua que contiene un vehiculo

inmiscible en agua y un agente estructurante,

activo en agua, solvente soluble en agua o una mezcla de

ellos,

donde la composicién tiene al menos 1% de transmisidén de

a 580 nm a través de lcm de espesor de la composicidn a

22°C.

2.

Una composicién segin la reivindicacién 1, en donde la

fase continua con el estructurante es un gel que puede

fundirse para volverse mdévil cuando se caliente.

Una composicién segin la reivindicacién 1 o la

reivindicacién 2, en donde el estructurante forma una

red de trenzas conectadas entre si que se extienden por

toda la fase continua inmiscible en agua.

Una composicién seguin cualquiera de las reivindicaciones

anteriores, en donde la fase continua contiene silicona

liquida en una cantidad que es al menos 10% por peso de

toda la composicién.

liquido

una fase dispersa que es una solucidén de antiperspirante

9908218.
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10,

11.

Una composicidén segln cualquiera de las reivindicaciones

anteriores, en donde la fase continua contiene aceite de

hidrocarburo en una cantidad que es al menos 10% por

peso del vehiculo liquido.

Una composicidén segun cualquiera de las reivindicaciones
anteriores, en donde la fase continua no contiene més
del 10% de su propio peso, mejor aun no mas del 5%, de

cualquier constituyente que es un compuesto miscible en

agua.

Una composicidén segln cualquiera de las reivindicaciones

anteriores, en donde la fase continua es entre 15 y 90%

del peso de la composicidén y la fase dispersa es entre 5

y 85% del peso de la composicién.

Una composicidén segin cualquiera de las reivindicaciones
anteriores, en donde la fase continua es entre 15 y 35%

del peso de la composicién y la fase dispersa es entre

65 y 85% del peso de la composicidn.

Una composicidén segun cualquiera de las reivindicaciones
anteriores, en donde la cantidad total del estructurante

es entre 0,5 y 20% por peso de la fase continua.

Una composicidén seguin cualquiera de las reivindicaciones
anteriores, en donde la cantidad total de estructurante

es entre 0,5 y 12% por peso de toda la composicién.

Una composicidédn seqgun cualquiera de las reivindicaciones

anteriores, en donde la fase dispersa contiene un diol o
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12.

13.

14.

15.

16,

un poliol con una solubilidad en agua de al menos 10%

por peso a 22°C.

Una composicién segln cualquiera de las reivindicaciones

7

anteriores, en donde la composicidén contiene un

antierpspirante activo seleccionado del grupo de

compuestos antiperspirantes de aluminio, «circonio vy

mezclas de lo mismo, en una cantidad entre 5 y 35% por

peso de la composicién.
Una composicidn segun la reivindicacidn 11,
caracterizada en que el antiperspirante activo comprende

un halohidrato de aluminio y/o circonio, un halohidrato

de aluminio activado y/o circonio, o un complejo de

aluminio vy/o «circonio o un complejo de alumninio

activado y/o circonio.

Una composicién segun la reivindicacidén 13 que es un

halohidrato de complejo en el que estdn presentes

aluminio y circonio.

Una composicidén segln cualquiera de las reivindicaciones

anteriores que contiene entre 0,1 y 10% por peso de un

emulsificante no idénico.

Una composiciébn segin cualquiera de las reivindicaciones
anteriores que es un gel firme de manera que una aguja

del penetrdémetro con un éangulo de cono de 9 grados 10

minutos, caiga en el gel por no mads de 30 mm cuando se

deje caer bajo un peso total de 50 gramos durante 5

segundos.
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17.

18.

17.

contenido del recipiente a dicha abertura o aberturas,

Una composicidén seguin cualquiera de las reivindicaciones
anteriores que tiene al menos 3% de transmisién de luz a

580 nm a través de un grosor de 1 cm de la composicidn a

22°cC.

Una composicidén segun la reivindicacién 15 que tiene al

menos 20% de transmisién de luz a 580 nm a través de un

grosor de 1 cm de la composicidén a 22°C.

Un producto antiperspirante que comprende un recipiente

dispensador que tiene al menos una abertura para entregar

el

contenido del recipiente, medios para forzar el

y

una composicién segin cualquiera de las reivindicaciones

anteriores acomodada dentro del recipiente.

18.

Un producto

segin la reivindicacién 17, en donde la

composicién es en forma de una barra y el recipiente tiene

un extremo abierto donde una porcidédn de extremo de 1la

barra de la composicibén es expuesta para uso.

19.

antiperspirante que consiste, al

Un proceso para la produccién de

una composicién

mismo tiempo o en

cualquier orden, de los siguientes pasos:

incorporar un estructurante en

un vehiculo 1liquido

inmiscible en agua,

mezclar el vehiculo liquido

dispersa que es una solucién de

activo en agua,

con una fase liquida

un antiperspirante

un solvente soluble en agua o una mezcla

de lo mismo,
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. calentar a temperatura elevada en la que el :

estructurante sea soluble en el vehiculo liquido

inmiscible en agua

seguido por:

introducir la muestra en un molde que preferiblemente

sea un recipiente dispensador, y luego, :

enfriar o dejar que la mezcla se seque a una temperatura

en la que la muestra se espese o solidifique. :

20. Un método para prevenir o reducir la perspiracidén en la

piel humana, que comprende aplicar por via tépica a la

piel una composicién segun cualquiera de las ;
reivindicaciones 1 a 16. :
b
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By oD )
Teeb The Patent Office
Concept House
Cardiff Road
Newport
South Wales
NP10 8QQ

I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4)
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as
originally filed in connection with the patent application identified therein.

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named
in this certificate and any accompanying documents has re-registered under the Companies Act
1980 with the same name as that with which it was registered immediately before re-
registration save for the substitution as, or inclusion as, the last part of the name of the words
"public limited company" or their equivalents in Welsh, references to the name of the company
in this certificate and any accompanying documents shall be treated as references to the name
with which it is so re-registered.

In accordance with the rules, the words "public limited company:" may be replaced by p.l.c.,
ple, P.L.C. or PLC.

Re-registration under the Companies Act does not constitute a new legal entity but merely
subjects the company to certain additional company law rules.

sors D Hlaborg
Dated 1 March MV/?QZ

An Executive Agency of the Department of Trade and Industry
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tents Form 1/77 The

Patents Act 19 : Patent
(Rule 16) Office

Request for grant of a patent

(See the notes on the back of this form. You can also get Cardiff Road

an explanatory leaflet from the Patent Office to help Newport ‘

you fill in this form) Gwent NP9 1RH |
1. Your reference o MFF/LP5770375

> P aieion e BTAPRIS 0008218.2

3. Full name, address and postcode of the or of each  UNILEVER PLC i

applicant (underline all surnames) UNILEVER HOUSE el !
BLACKFRIARS i '

LONDON EC4P 4BQ

162.% 06T

Patents ADP number (ifyou know it)
If the applicant is a corporate body, give the GB
country/state of its incorporation
‘ 4, Title of the invention - ANTIPERSPIRANT COMPOSITIONS
?
5. Name of your agent (if you have one) MEWBURN ELLIS
" Address for service" in the United Kingdomto =~ YORK HOUSE !
which all correspondence should be sent 5?) Eg\JOGI\?WAY
(including the postcode) WC2B 6HP
Patents ADP number (if you know if) 109006
6. If you are declaring priority from one or more Country Priority application number Date of filing !
earlier patent applications, give the country and (if you know if) (day / month / year) !
the date of filing of the or of each of these earlier §
applications and (if you know it) the or each :
‘ application number
7. If this application is divided or otherwise derived Number of earlier application Date of filing
from an earlier UK application, give the number (day / month /year)
and the filing date of the earlier application
- {
8. Is a statement of inventorship and of right to ~o Vi€ f

grant of a patent required in support of this

request? (Answer ‘Yes' if:

a) any applicant named in part 3 is not an inventor, or

b) there is an inventor who is not named as an : i
applicant, or )

¢) any named applicant is a corporate body.

See note (d) ’

Patents Form 1/7 7



" 3l’at’ents Form 1/77 d

9. Enter  number of sheets for any of the
follow  items you are filing with this form. Do
notce  copies of the same document

Continuation sheets of this form 0

Description 4 60

Claimy¢s)

Abstract

Drawing(s)

10. If you are also filing any of the following, state

Priority documents 0

Translations of priority docoments 0

Statement of inventorship and right 0

Request for preliminary examination 0

Request for substantive examination 0
(Patents Form 10/77)

Any other documents 0

(Please specify)
11. 1/We request the grant of a patent on the basis of this application.
Signature Dqte
/z % 9 April 1999
12. Name and daytime telephone number of person to MICHAEL F. FORD 0171 240 4405

1

contact in the United Kingdom _ |

Warning
After an application for a patent has been filed, the Comptroller of the iPatent Office will consider whether publication or
communication of the invention should be prohibited or restricted undeér Section 22 of the PatentsAct 1977. You will be informed, .
it is necessary to prohibit or restrict your invention in this way. Furthérmore, if you live in the Umted Kingdom, Section 23 of the
Patents Act 1977 stops you from applying for a patent abroad without f rst getting written permission from the Patent Office unless

an application has been filed at least 6 weeks beforehand in the Umted Kingdom for a patent for the same invention and either no
direction prohibiting publication or communication has been given, or‘any such direction has been revoked. -

E Notes ;
a) Ifyou need help to fill in this form or you have any questions, please contact the Patent Offi c]e on 0645 500505.

b)  Write your answers in capital letters using black ink or you may lype them.

¢) If there is not enough space for all the relevant details on any part of this form, please continue on a separate sheet of paper
and write "see continuation sheet" in the relevant part(s). Any contmuatzon sheet should be attached to this form.

d)  Ifyou have answered 'Yes' Patents Form 7/77 will need to be ﬁled‘;
e)  Once you have filled in the form you must remember to sign and date it.

f For details of the fee and ways to pay please contact the Patent Office.

|
|
1
1
)
§
t
i

J
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1

ANTIPERSPTRANT COMPOSITIONS

FIELD OF THE INVENTION

The present invention relates to antiperspirant

compositions with sufficient rigidity to sustain their

own shape. The usual form of such compositions is a

-~
stick.

BACKGROUND OF THE INVENTION

Topically applied antiperspirant compositions are in
widespread use throughout much of the world, in order to

enable their users to avoid or minimise wet patches on

their skin, especially in axillary regions.

Antiperspirant formulations have been applied using a

range of different applicators depending on the

individual preferences of consumers, including aerosols,

roll-ons, pump sprays, sticks and so—called mushroom

applicators which are used to apply cream formulations.
In some parts of the world, sticks are especially
popular. The term stick traditionally indicates a bar of
material with a solid appearance which was usually housed

within a dispensing container and which retains its

structural integrity and shape whilst being applied. When

WAWORK\WMFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999



10

15

20

25

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999 '

i

i

I
|
2 |
|

a portion of the stick is drawn across the skin sprfacefa
film of the stick composition is transferred to tﬁe skin

surface. Although the stick has the appearance df a

4

solid article capable of retaininé its own shapeffor a .
| i
period of time, the material usually has a structured
!

liquid phase so that a film of the composition ié readily

|

transferred from the stick to another surface up?n
contact. More recently, the term “stick” has beén

loosely applied to soft solids, which have a solﬁd form

i

during storage, but which flow under mild pressufe or

shear, so that in use they can bé extruded throu?h an

aperture or apertures onto a disﬁensind surface.|
| |

Antiperspirant sticks have been made with 4 variety
of different types of composition. Suépension %ticks
contain a particulate antiperspi;ant active suséended in
a structured carrier material which may well beg
anhydrous. Solution sticks have}the aﬁtiperspi%ant
active dissolved in a structured carriér which is polar
and may be aqueous or may be baéed on a non—aqu%ous polar
soclvent such as ethanol. A.thiﬁd form of stickéis an
emulsion of two phases where the continuous pha%e is
structured so that the compbsition is able to s%stain its

own shape, the antiperspirant active being dissblved in

the more polar of the two phase$ present. In some



3
emulsion sticks the antiperspirant active is dissolved in

an aqueous disperse phase so that the composition can be

classified as a water-in-o0il emulsion. The

classification into suspension, emulsion and solution

types can be applied to both firm and soft solid

compositions.

Although a number of documents have disclosed
emulsion sticks, the marketplace has avoided themn.

Antiperspirant stick products currently on the market are
10 either suspension sticks in which the antiperspirant
active is dispersed in particulate form or are solution

sticks in which the antiperspirant active is dissolved in

a structured single phase which tends to feel tacky or

draggy when applied to the skin.

15

There is substantial literature on the structuring
or thickening of antiperspirant compositions which is

frequently accomplished using some form of thickening

‘ agent as part of the composition.
20

It has been common practice for sticks to be
structured by incorporating fatty alcohol and/wax into
the composition. Sticks which are structured with fatty

alcohol or wax tend to leave visible white deposits on

25 application to human skin.

These deposits can also

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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transfer onto clothing when it comes into contadt with

i
the skin and the wearer can, for example, find white
{

i

marks on the armhole of a sleeveless garment. |
f

. )

f

? !
There have been some discl¢sures of antiperspirant
! i

stick compositions where structﬁring to a shape-
i

sustaining stick has been accom?lished withoutfusing a
' ' 3

fatty alcohol or wax. Amongst these disclosur%s there

i
has sometimes been recognition that white deposits are

i

avoided. j
i

i

i
i

. : ! v
Antiperspirant stick compositions are known which do
F |

not contain a structuring agent and which areftranslucent
or transparent. US—A—4948578gdiscloses transﬁarent
) { )

: i
antiperspirant sticks formed as emulsions where the

i {

' _{
aqueous phase contains a largé proportion of nonionic

surfactant as well as water and dissolved anﬂiperspirant

|

active. i
|

{
i

Compositions with high viscosity but wiﬁhout gelling

!

US 5587153. These compositions are believed to take the

form of creams or soft gels Which are extruded from a
: i :

or structuring agent are also disclosed in Ué 4673570 and

suitable package by the userL

WAWORKWFRUNILEVER\5742036\EMULSIO4.WPD 9 Aprili 1999
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5
In some compositions structuring has been achieved

by the incorporation of a structurant (also referred to

as a gellant or gelling agent) which causes the liquid to

10

15

20

gel upon cooling from an elevated temperature. Gel

formation takes place as an exothermic event within a
temperature range referred to as the gel point; upon
reheating, melting of the gel takes place as an
endothermic event within a temperature range.
can be disrupted by shearing and do not recover their

structure for a long time, if at all unless remelted,

although a small partial recovery may be observed.

Fatty acyl amino acid amides, 12-hydroxy stearic

acid and dibenzylidene sorbitol are all examples of

compounds which are able to gel and hence structure at

least some hydrophobic, water-immiscible organic ligquids,

although dibenzylidene sorbitol will not structure an

organic liquid if an acidic aqueous phase is present,

because it will be hydrolysed rapidly. We now believe

that they function by forming a network of branched or

interconnected fibres which extend throughout the liquid

and thereby give it rigidity. When the gel melts these

fibres dissolve in the liquid.

Some ingredient materials which are used in sticks

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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I
I

have accompanying disadvantages Which are a complicating

factor in the formulation of compositions. If 4 polar

organic solvent is volatile, like ethanol, the stick
Some cooling may

i

gives a cooling sensation when dpplied.

be desired but too much may pro?e unacceptable ﬁo
' {

consumers. Polar but less volatile solvents subh as

i

water-immiscible diols tend to make a 'stick feel tacky

when touched and hence give a sensation of stiékiness‘and
. {
drag when applied to skin.

i
I
|
i
|
!
{
i
|
|

SUMMARY QF THE INVENTION

‘ : j
We have now discovered that it is possible to
f

formulate antiperspirant compositions which a#e

'
i

structured emulsions where the continuous phase is
! {

hydrophobic and the disperse phase is more poiar and is a
| | ?
solution of the antiperspirant active in a pogar
{

(possibly aqueous) solvent, while moreover, ﬂhe

composition has a transparent or translucent jappearance.

i
i
1

? i ,
With suitable choice of materials and pFoportions it

is possible to achieve other. advantages, not@bly

. satisfactory sensory perception when applied to the
. ! ‘

skin by the user i _ j
firmness of the composition, , ;
: i
avoidance of highly vigible opaque deposits on skin

1

i

!

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999 ' f
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or clothing.

According to a first aspect of this invention there

is provided an antiperspirant composition which is a
structured emulsion comprising
i)

a continuous phase containing water-immiscible

liquid carrier and a structurant present therein,

ii) a disperse phase which is a solution of

10

antiperspirant active in water, water-soluble

solvent or a mixture of them,

where the composition is sufficiently translucent or
transparent that it has at least 1% light transmittance

at 580 nm through a lcm thickness of the composition at
15 22°C.

The structurant serves to gel the continuous phase

giving it an increased viscosity or even rigidity. When
used in a sufficient amount, which is likely to be less

than 15% or 20% of the total composition, it is able to

structure the composition with sufficient rigidity to

sustain its own shape, at least for a limited time.

Without being bound to any specific theory or

explanation,

it is believed that the structurant forms a

WAWORK\MFFUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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1
I

8 i |
network of branched or interconnécted strands eﬁtending
throughout the water-immiscible continuous phasé. Uponf

heating the gel to the gel meltﬁng temperature,;the
_ ;

strands of structurant dissolve in the liquid pﬁase.
' |

j

|
posess -
| |
h this

I

Formulation of an emulsion composition to
transparency or translucency in accordance wit

; ; ; . ‘o - . ;
invention can be achieved by observing two crlFerla. " The
H

first criterion is that the disperse phase andithe
{

i

' t | .
continuous phase (consisting of the water-immiscible

t

carrier liquid and the structurant contained within that
: i

liquid) should be formulated sb that their refractive
g 1

indices match. The refractive index of the céntinuohs

|

phase will be close to the refractive index of the water-
' [

immiscible carrier liquid in it. In order to! achieve
!

good light transmission through a compositioﬂ, the
|

refractive index of the water-immiscible conﬁinuous'phase
‘ .

and the refractive index of the disperse phaée should
: ‘ ‘

match within 0.003 units preferably 0.002 units.

t
{

T
i

' i
The second criterion is.that the matchqd refractive

{
an approximate

indices of these two phases should be
|

match to the refractive index of the struct@rant. The

closeness of match required will depend on the

i

structurant which is used. :The refractive index of a



structurant can be determined by making trial

9

compositions as explained in more detail below. Such

investigation will also show how closely the refractive
index of the liquid must be matched to the structurant.
It is likely that the matched refractive indices of thé
liquid phases will be not over 0.07 units below and not

over 0.04 units above the refractive index of the
structurant.

10 Preferred within this invention are compositions

which have sufficient rigidity that they can be regarded

as firm solids. The hardness of such compositions can be

measured with a penetrometer, in a manner which will be
described in greater detail below.
15

In order to promote good sensory properties at the

time of use it is preferred to include silicone oil in

the water-immiscible carrier liquid. The amount of

silicone o0il may be at least 10% by weight of the
20

composition and/or at least 40% by weight of the water-

immiscible carrier liquid.

Ethanol gives a cooling effect on application to

skin, because it is very volatile. It is preferred that

the content of ethanol or any monohydric alcohol with a

25

vapour pressure above 1.3 kPa (10 mm Hg) is not over 15%

better not over 8% by weight of the composition.

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 10 April 1999
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i
i

i
i
:‘
10
Fatty alcohols which are solid at room teméerature,
such as stearyl alcohol, lead té deposits with én opaqﬁe
i

white appearance and are preferébly kept to lows
' !
concentration or excluded.

i
|
J
!

A composition of this invention will generally be
i

marketed in a container by means of which it cén be
I

applied at time of use. This dontainer may bejof

|

conventional type. : |
!

{

A second aspect of the invention therefo%e provides

H

an antiperspirant product comprising a dispenéing
l

container having at least onefaperture for deiivery of
i !

i
ng the

the contents of the container, means for urgi
: I

contents of the container to the said aperturk or
|

ﬁect of the

i

apertures, and a composition of the first as

invention in the container. Preferred is that a
’ |

composition of this invention is sufficiently rigid‘to be
' :

accommodated as a stick product in a dispensing container

!

having an open end at which an end portion o# the stick

: i

of composition is exposed for use. |
. {

' |

j

!

The compositions of this invention can;be produced
: ; '

. . ' ; |
by processes in which an emulsion is produced at an

elevated temperature and aliowed to cool to permit gel-
' [

formation in the continuous; phase. !



11

Thus, according to a third aspect of the present

invention there is provided a process for the production
of an antiperspirant composition according to the first

aspect of this invention comprising, not necessarily in

5 any order, the steps of

. incorporating at structurant into a water-immiscible

" liquid carrier

mixing the liquid carrier with a disperse liquid

10

phase which is a solution of an antiperspirant

active in water, a water-soluble solvent or a

mixture thereof,

heating the liquid carrier or a mixture containing
it to an elevated temperature at which the

structurant is soluble in the water-immiscible

liquid carrier,
followed by

introducing the mixture into a mould which

preferably is a dispensing container, and then
. cooling or permitting the mixture to cool to a

temperature at which it is thickened or solidified.

According to a fourth aspect of the present

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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i

invention, there is provided a méthod for prevenﬁing or
(' i

reducing perspiration on human skin comprising tbpically
: i

applying to the skin a compositién accdrding to ﬁhe first

1

aspect of this invention comprising anrantiperSQirant

active, a water-immiscible liquid carrier and a;

structurant therefor.

DETAILED DESCRIPTION AND PREFEREED EMBODIMENTS

f
I
i
|
!
|
?
i
i
i
i
!

.o | ‘
As indicated above, the composition contains an -

i

; ; - ; [ e .
aqueous solution of antiperspirant active emulsified in a
: !

carrier oil containing a structuring agent. :
f |

|

|
|

Materials which may be used to form thesd different

parts of the composition will be discussed injturn,
: i
j

together with possibilities anﬁ preférences.

Structurant

!
i
i
!
I
t
i
i
H
i

. . i
A number of organic compounds are known ito possess
; i

the ability to gel hydrophobit orgahic liquids such as
_ | i

!

water-immiscible hydrocarbon :and/or silicone oils. Such

{

; ' ; L
materials are generally monomers or dimers with molecular

i !

weight below 10,000 rather than polymers with more than 8
: «‘

repeat units or with molecular weight above}l0,000.

!

i

5 f
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13
Materials with this property have been reviewed by

Terech and Weiss in “Low Molecular Mass Gelators of
Organic Liquids and the Properties of their Gels” Chemn.
Rev 97, 3133-3159 [1997] and by Terech in Chapter 8,

“Low-molecular Weight Organogelators” of the book

“Specialist Surfactants” edited by I D Robb, Blackie

1997,

It is characteristic of such structurants that

they are able to gel the organic liquid in the

absence of any disperse phase

the structured liquids are obtainable by cooling
from an elevated temperature at which the
structurant is in solution in the liquid - this
solution being mobile and pourable

the structured liquid becomes more mobile if

subjected to shear or stress

the structure does not spontaneously recover within

24 hours if the sheared liquid is left to stand at

room temperature, even though a small partial

recovery may be observed

the structure can be recovered by reheating to a
temperature at which the structurant is in solution

in the liquid and allowing it to cool back to room

temperature.
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i
|
!
|
i
!
!
f
I
i
!
{
j
i
i
!
j
!
]

It appears that such structﬁrants operate by
interactions which are permanent unless disrupteﬂ by
: o

shear or heating. It is believeﬁ that such strdcturants

{
strands or

{

operate by forming a network of interconnected
fibres extending throughout the;gelled'liquid.
cases these fibres can be Qbser&ed by electron

microscopy, although in other céses the observaﬁion of
' |

the fibres which are believed to be pfesent is{prevented
' J

by practical difficulties in preparing a suita?le
: i
specimen. When observed, the interconnecting fibres in a
|

: |
gel are generally thin (diameter less than 0.54, often

{

less than 0.2u) and have numerous branches or

{

!

. : !
interconnections. ! ;
: i

i

f

If these fibres are crystalline, they may or may not
' ' i

be the same polymorph as macroscopic crystals!obtained by

conventional crystallization from a solvent.

i
]
1
t
!
{
!

One material which is well known to forﬁ gels is 12-

hydroxy stearic acid which isjdiscussed in Térech et al

i

"Organogels and Aerogels of Racemic and Chirél 12-hydroxy
octadecanoic Acid", Langmuir Vol 10, 3406—34&8, 1994.
' i

|
US-A-5750096 is one of several documents which teaches

i

. |

WAWORK\WMFRUNILEVER\5742036\EMULSIO4.WPD 9 April :'1999 !
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that gelation can be brought about using esters or amides

of 12-hydroxy stearic acid. The alcohol used to form

such an ester or the amine used to form such an amide may

contain an aliphatic, cycloaliphatic or aromatic group

with up to 22 carbons therein. If the group is aliphatic

it preferably contains at least three carbon atoms. A

cycloaliphatic group preferably contains at least five

carbon atoms and may be a fixed ring system such as

adamantyl.

N-acyl amino acid amides and esters are also known

to structure liquids. We have established that they do

so by forming fibrous networks. They are described in US

patent 3969087. N-Lauroyl-L~glutamic acid di-n-

butylamide is commercially available from Ajinomoto under

their designation GP-1.

Further materials which have been disclosed as
gelling agents are the amide derivatives of di and
tribasic carboxylic acids set forth in WO 98/27954

notably alkyl N,N’dialkyl succinamides.

It is desirable that the structurant material (s)
should not include carboxylic acid groups which can react

with common antiperspirant acid salts in solution and

WAWORK\WMFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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| |
16 : ; I
form a precipitate of an insoluble aluminium or zFrconium

salt.

|

. i
_f
|

It is also desirable that th% struéturant

material (s) should not include any functional grdups

which are vulnerable to hydrolysié under acidic équeous
‘ |
conditions. j E
i | |
For these reasons the N-acylamino acid amid?s, the

amides of 12-hydroxy stearic acid and the above—ﬁentioned
succinamides are of interest. f
j
|

|

i l X
A novel structurant which is the subject of a co-.
|

pending application and which may be used in this

|

invention is an ester of cellobipse and a fatty]acid,

1

preferably of 6 to 13 carbon atoms especially Bito 10

carbon atoms. Preferably the cellobiose is fully
esterified, or nearly so, and is in the |
a—anomeric form. f !

i

S
| ., |
;ji
|
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The structure of such a compound in its o-anomeric

form is:
OCOR ROCO
ROCO
© ROCO
ROCO H
0]
ROCO o]
OCOR
OCOR

where R is an alkyl or'alkenyl chain of 5 to 12 carbon

atoms so that the acyl group contains 6 to 13 carbon
atoms. Particularly preferred acyl groups incorporate a
linear alkyl chain of 7 to 9 carbon atoms and are thus

octanoyl, nonanoyl or decanoyl.

The acyl groups may have a mixture of chain lengths

but it is preferred that they are similar in size and

structure. Thus it is preferred that all of the acyl

groups are aliphatic and at least 90% of the acyl groups
have a chain length within a range such that the shorter

and longer chain lengths in the range differ by no more

than two carbon atoms, i.e. length in a range from m - 1

to m + 1 carbon atoms where m has a value in a range from

7 to 10.

Linear aliphatic acyl groups may be obtained from

WAWORK\WMFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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18 !
i |
natural sources, in which case the number of carbon atoms

i

in the acyl group is likely to be an even number ‘or may:
| j !
be derived synthetically from petroleum: as the raw

material in which case both odd an evenlnumberedichain

lengths are available. | %

§

Synthetic methods for the esterification ofi

saccharides are well known. The esterification of
|

cellobiose has been reported by fakada et al in ?iquid

|
Crystals, (1995) Volume 19, pages 441-448. This?article
gives a procedure for the production of the alph% anomers
of cellobiose octa-alkanocates byiesterification éf B-

cellobiose using an alkanoic acid together with
l}
trifluoracetic anhydride. !

The amount of structurant in an emulsion co%position
of this invention is likely to be from 0.5% to 25% or 30%
by weight of the continuous phase, more likely from 1% to

162 or 20% of this phase. RAs a percentage of tﬁe whole

!

composition the amount 1is likely; to be’ from 0.5 /or 1% up

to 15% or 20%, probably from 1 to 12%. g
|

If two structurants are used toge%her, the@ the
i

above percentages are likely to iapply tc the to#al amount
: i g

of structurant. !

|

\ 5 :

; {
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Carrier liquid

The water-immiscible carrier liquid in the
continuous phase comprises one or a mixture of materials
which are relatively hydrophobic so as to be immiscible
in water. Some hydrophilic liquid may be included in the
carrier, provided the overall carrier liquid mixture is
immiscible with water. It will generally be desired that
this carrier is liquid (in the absence of structurant) at
temperatures of 15°C and above. It may have some
volatility but its vapour pressure will generally be less
than 4 kPa (30 mm Hg) at 25°C so that the material can be
referred to as an oil or mixture of oils. More
specifically, it is desirable that at least 80% by weight
of the hydrophobic carrier liquid should consist of

materials with a vapour pressure not over this value of 4

kPa at 25°C.

It is preferred that the hydrophobic carrier
material includes a volatile liquid silicone, i.e. liquid
polyorganosiloxane. To class as "volatile" such material
should have a measurable vapour pressure at 20 or 25°C.
Typically the vapour pressure of a volatile silicone lies

in a range from 1 or 10 Pa up to 2 kPa at 25°C.

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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20
It is desirable to include védlatile silicone! because
it gives a "drier" feel to the applied film afterfthe

composition is applied to skin. . |

t

Volatile polyorganosiloxanes can be linear dr cyclic
or mixtures thereof. Preferred c&clic siloxanes?includé
polydimethsiloxanes and particula;ly those contaﬂning
from 3 to 9 silicon atoms and pre?erably not moré than 7
silicon atoms and most preferablyl from 4 to 6 siﬂicon |

1

atoms, otherwise often referred tp as cyclomethi@ones.
Preferred linear siloxanes incluie polydimethyls%loxanes
containing from 3 to 9 silicon aﬂoms. The volatile
siloxanes normally by themselves:exhibit Viscosi%ies of
below 107 m?/sec (10 centistokesi, and particula&ly above
10°7 m2/sec (0.1 centistokes), thé linear siloxan%s
normally exhibiting a viscosity of below 5 x lO'ﬁn@/seé
(5 centistokes). The volatile s#liconés can also |
comprise branched linear or cyclic siloxanes sucb as the
| |
aforementioned linear or cyclic éiloxanes substi%uted by
one or more pendant -0-Si(CHs); iroups. Exampleé of
commercially available silicone o0ils include oilk having
grade designations 344, 345, 244, 245 and 246 fﬁom Dow

Corning Corporation; Silicone 72@7 and Siliconei7158 from

Union Carbide Corporation; and SF1202 from Geneﬁal

|
|

Electric.

{
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The hydrophobic carrier employed in compositions
herein can alternatively or additionally comprise non-
volatile silicone oils, which include polyalkyl siloxanes,
polyalkylaryl siloxanes and polyethersiloxane copolymers.
These can suitably be selected from dimethicone and
dimethicone copolyols. Commercially available non-

volatile silicone oils include Dow Corning 556 and Dow

Corning 200 series.

The water-immiscible liquid carrier may contain from
0 to 100% by weight of one or more liquid silicones.
Preferably, there is sufficient liquid silicone to provide
at least 10%, better at least 15%, by weight of the whole
composition. If silicone o0il is used, volatile silicone
preferably lies in a range from 20% possibly from 30 or

40% up to 100% of the weight of the water-immiscible

carrier liquid. In many instances, when a non-volatile

silicone 0il is present, its weight ratio to volatile

silicone oil is chosen in the range of from 1:3 to 1:40.

Silicon-free hydrophobic liquids cah be used instead
of, or more preferably in addition to liguid silicones.
Silicon-free hydrophobic organic liquids which can be
incorporated include liquid aliphatic hydrocarbons such as

mineral oils or hydrogenated polyiscbutene, often selected

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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to exhibit a low viscosity. Further examples of iiquid.

hydrocarbons are polydecene and péraffins and isoharaffins

(

of at least 10 carbon atoms. ‘ 1

|

Other hydrophobic carriers are liquid aliphatic or

' I
aromatic esters. Suitable aliphatic esters contain at

least one long chain alkyl group,’' such as esters ‘derived
i : |
from C; to C, alkanols esterified with a Cg to Cy

l

alkanoic acid or C¢ to C;y alkanedioic acid. The alkanol

|
|

and acid moieties or mixtures thereof are preferably
: ! f

selected such that they each have a melting poiné of f
5 |

below 20°C. These esters include isopropyl myristate,
H 3 [

‘ l

lauryl myristate, isopropyl palmitate, diisopropyl
- |
!

|

sebacate and diisopropyl adipate.

Suitable liquid aromatic esters, preferably;having a
melting point of below 20°C, include fatty alkyl
i

benzoates. Examples of such esters include suiﬁable Cé

to C,g alkyl benzoates or mixtures thereof. :
: I .

|

Further instances of suitab;e hydrophobic carriers
comprise liquid aliphatic ethersfderivéd from a% least
one fatty alcohol, such as myrisﬁyl ether derivatives '
e.g. PPG-3 myristyl ether or lower alkyl ethersiof

!
polyglycols such as PPG-14 butyi ether. j
|

|
|

5
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Aliphatic alcohols which are solid at 20°C, such as
stearyl alcohol are preferably absent or present in low
concentration such as less than 5% by weight of the whole

composition since these lead to visible white deposits

when a composition is used.

However, aliphatic alcohols which are liquid at 20°C
may be employed. These include branched chain alcohols

of at least 10 carbon atoms such as isoétearyl alcohol

and octyl dodecanol.

Very polar méterials are preferabl? excluded or
present in only small quantity in the water-immiscible
carrier liquid. Preferably therefore, this liquid or
mixture of liquids contains not more than 10% of its own

weight, better not more than 5%, of any constituent which

is a water-miscible compound.

Silicon-free liquids can constitute from 0-100% of
the water-immiscible liquid carrier, but it is preferred
that silicone oil is present and that the amount of
silicon-free constituents preferably constitutes up to 50

or 60% and in many instances from 10 or 15% up to 50 or

60% by weight of the carrier liquid.

WAWORK\MFF\UNILEVER\5742036\EMULSIO4.WPD 9 April 1999




»

1)

10

15

20

25

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999 ‘ |
|

a
.' | |

|

|
24 j
|

If any oxygen-containing silicon-free organik

liquids are included in the hydroﬁhobic.carrier lhquid,;
: |

the amount of them is likely to be not over 70% b& weight
: !
of the carrier liquid. Smaller amounts, rangingiup to

20, 30 or 35% by weight are likely. |

| |
: I
The carrier liquid must be compatible with %he

structurant. If the structurant is too soluble or
:
conversely is very insoluble in the carrier liquid it may

fail to form a gel and the carrier liquid shouldfbe
- |

i

modified to alter its polarity.
I

Disperse Phase Solvent ; |

l |
J
|

antiperspirant active ingredient in a solvent which is-
[ :
|

more polar than the carrier liquid of the dispeqse phaSe.

The disperse phase is a solution of an

This disperse phase normally comprises water as [solvent
. ! . i
and can comprise one or more water-soluble or water-
' |
miscible liquids in addition to or as replaceme?t for

1

water. ; ‘ |

i

f

1

One class of water soluble or water-miscible liquids

comprises short chain monohydrié alcohols, e.g.[Cl to C4
v | _ }
and especially ethanol or isopropanol,’ which can impart a
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deodorising capability to the formulation. A further
class of hydrophilic liquids comprises diols or polyols
preferably having a melting point of below 40°C, or which
are water miscible. Examples of water—-soluble or water-

miscible liquids with at least one free hydroxy group

include ethylene glycol, 1,2-propylene glycol, 1,3-

butylene glycol, hexylene glycol, diethylene glycol,
dipropylene glycol, 2-ethoxyethanol, diethylene glycol

monomethylether, triethyleneglycol monomethylether and

sorbitol. Especially preferred are propylene glycol and

glycerol.

The disperse phase is likely to constitute from 5 to
80 or 85% of the weight of the composition preferably

from 5 to 50 or 65% more preferably from 25 or 35% up to

50 or 65%, while the continuous phase with the

structurant therein provides the balance from 15 or 35%

up to 95% of the weight of the composition. Compositions

with a high proportion of disperse phase i.e. from 65 to

85% disperse phase may be advantageous because the large
proportion of disperse phase can make a contribution to
hardness. The proportion of water in an emulsion

according to the present invention is often selected in

the range of up to 60%, and particularly from 10% up to

40% or 50% of the whole formulation.
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26 . i
A composition of this invention will generally
include one or more emulsifying surfactants whichfmay g

)
‘ i
anionic, cationic, zwitterionic amd/or nonionic
|
|

surfactants. The proportion of emulsifier in the
: i
composition is often selected in the range up to 10% by
| T
weight and in many instances from: 0.1 or 0.25 up jto 5% by

weight of the composition. Most preferred is anjamount-
' i
from 0.1 or 0.25 up to 3% by weigbt. Nonionic

emulsifiers are frequently classified by HLB valﬁe. It is

desirable to use an emulsifier or a mixture of i

; f :
emulsifiers with an overall HLB value in a rangeéfrom 2
to 10 preferably from 3 to 8. }
|
|

It may be convenient to use a combination of twojor more
| .

emulsifiers which have different HLB values above and

|

| , |
emulsifiers together in appropriate ratio, it isj; readily

below the desired value. By empioying~the two

feasible to attain a weighted average HLB value that
! 1'

promotes the formation of an emulsion.
‘ |
|

Many suitable emulsifiers of high'HLB are ﬁonionig
j ' |
ester or ether emulsifiers comprising a polyoxydlkylene

i

moiety, especially a polyoxyethyiene méiety, of?en

containing from about 2 to 80, and especially 5'to 60

{

oxyethylene units, and/or contain a polyhydroxy:compound
' [

f

|
i
i
|
!
b

i
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such as glycerol or sorbitol or other alditol as

hydrophilic moiety. The hydrophilic moiety can contain

polyoxypropylene. The emulsifiers additionally contain a

hydrophobic alkyl, alkenyl or aralkyl moiety, normally

containing from about 8 to 50 carbons and particularly

from 10 to 30 carbons. The hydrophobic moiety can be

either linear or branched and is often saturated, though

it can be unsaturated, and is optionally fluorinated.

The hydrophobic moiety can comprise a mixture of chain
lengths, for example those deriving from tallow, lard,
palm oil, sunflower seed oil or soya bean oil. Such
nonionic surfactants can also be derived from a

polyhydroxy compound such as glycerol or sorbitol or

other alditols. Examples of emulsifiers include

ceteareth-10 to -25, ceteth-10-25, steareth-10-25 (i.e.
Cl6é to C18 :alcohols ethoxylated with 10 to 25 ethylene
oxlde residues) and PEG-15-25 stearate or distearate.

Other suitable examples include C,,-C,, fatty acid mono,

di or tri-glycerides. Further examples include C;g~C,,

fatty alcohol ethers of polyethylene oxides (8 to 12 EO).

Examples of emulsifiers, which typically have a low
HLB value, often a value from 2 to 6 are fatty acid mono

or possibly diesters of polyhydric alcohols such as

WAWORK\MFRUNILEVER\5742036\EMULSIO4. WPD 9 April 1999
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|
glycerol, sorbitol, erythritol or,trimethylolpropéne.

28 : 1

The fatty acyl moiety is often from C;y to Cy, and| is
saturated in many instances, inclﬁding cetyl, stegryl,

' |
arachidyl and behenyl. Examples }nclude monoglycerides

i
i

of palmitic or stearic acid, sorbitol mono or diesters of
i

myristic, palmitic or stearic acid, and |
|

|
|

A particularly desirable class of emulsifiers

trimethylolpropane monoesters of stearic acid.

comprises dimethicone_copolymers,'namely polyoxyélkylene

|
modified dimethylpolysiloxanes. The polyoxyalkylene
_ ' |

group 1s often a polyoxyethylene (POE) or i

1

polyoxypropylene (POP) or a copoﬁymer of POE andfPOP.

1

The copolymers often terminate id C, to C;, alkyl: groups.

' |

i
H

f

Suitable emulsifiers and co-emulsifiers arefwidely

available under many trade namés;including Abilm;
Arlacel™, Brij ™, Cremophor™, Dehydrolm, Dehymulgm,
: |

; !
Emerest ™, Lameform™, Pluronicm,:Prisorinem, QueFt PGPH™,

Span ™, Tween ™, SF1228, DC3225C.and Q2-5200.

|
i
i
;
| H
' i

= |
Antiperspirant Actives | .

i
t
§
i
I

Antiperspirant actives, arefpreferably incorporated

I 1
in an amount of from 0.5-60%, particularly from§5 to 30%

}

i
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or 40% and especially from 5 or 10% to 30 or 35% of the

weight of the whole composition.

Antiperspirant actives for use herein are often
selected from astringent active salts, including in
particular aluminium, zirconium and mixed
aluminium/zirconium salts, including béth inorganic
salts, '
astringent salts include aluminium, zirconium and

aluminium/zirconium halides and halohydrate salts, such

as chlorohydrates.

Aluminium halohydrates are usually defined by the
general formula Al, (OH) ,Q,.wH,0 in which Q represents

chlorine, bromine or iodine, x is variable from 2 to 5

and x + y = 6 while wH,0 represents a variable amount of
hydration. Especially effective aluminium halohydrate
salts, known as activated aluminium chlorohydrates,

are
described in EP-A-6739 (Unilever NV et &al), the contents
of which specification is incorporated herein by |
reference. Some activated salts do not retain their
enhanced activity in the presence of wafer but are useful

in substantially anhydrous formulations, i.e.

formulations which do not contain a distinct aqueous

phase.

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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30 f

by the

| |
empirical general formula: ZrO(OH), n,B,.WHy0 in which z

Zirconium actives can usually be represented

is a variable in the range of froﬁ 0.9 to 2.0 so %hat the

value 2n-nz is zero or positive, n is the valencyfof B,

and B is selected from the group ¢onsisting of ch?oride,

other halide, sulphamate, sulphaté and mixtures tPereof:

Possible hydration to a variable extent 1is represénted by
' l

wH20. Preferable is that B represents chloride abd the

variable z lies in the range from;l.S to 1.87. In
practice, such zirconium salts aré usuaily not embloyed

by themselves, but as a component: of a combined &luminium

i

and zirconium-based antiperspirant. i
’ 1
;

|

. . " ¥ . ‘ 1
The above aluminium and zirconium salts may :have
i K

coordinated and/or bound water in various quantities

1

|
and/or may be present as polymeric species, mixtures or

complexes. In particular, zircodium hydroxy salts often

represent a range of salts having various amounts of the
hydroxy group. Zirconium aluminﬂum chlorohydrat% may be
particularly preferred.

Antiperspirant complexes based on the above

i

. T ! . : |
mentioned astringent aluminium and/or zirconium salts can

be employed. The complex often employs a compoqnd with a

| i

carboxylate group, and advantagebusly this is aﬁ amino
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acid. Examples of suitable amino acids include dl-
tryptophan, dl-p-phenylalanine, dl-valine, dl-methionine
and B-alanine, and preferably glycine which has the

formula CH,(NH,)COOH.

It is highly desirable to employbcomplexes of a
combination of aluminium halohydrates and zirconium
chlorohydrates together with amino acids such as glycine,
which are disclosed in US-A-3792068 (Luedders et al).
Certain of those Al/Zr complexes are commonly called ZAG
in the literature. ZAG actives generally contain
aluminium, =zirconium and chloride with an Al/Zr ratio in
a range from 2 to 10, especially 2 to 6, an Al/Cl ratio
from 2.1 to 0.9 and a variable amount of glycine.

Actives of this preferred type are available from
Westwood, from Summit and from Reheis.

Other actives which may be utilised include

astringent titanium salts, for example those described in

GB 2299506A.

The proportion of solid antiperspirant salt in a
composition normally includes the weight of any water of
hydration and any complexing agent that may also be
present in the solid active. However, when the salt is in

solution, it’s weight excludes any water present

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 10 April 1999
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32 | | ]
The antiperspirant active will ofteh providejfrom 3

to 60% by weight of the aqueous disperse phase, (
particularly from 10% or 20% up td 55% or 60% of éhat

! : |
phase. . ‘ o
: i

|

Optional ingredients ‘ : ;

i }

1
¥ i
1

Optional ingredients in compositions of this
invention can include disinfectants, for example bt a

concentration of up to about 10% W/w. Suitable dkodorant

l

(

actives can comprise deodorant effective concentrations

of antiperspirant metal salts, deoperfuﬁes, and/or

microbicides, including particularly bactericides, such.

l

as chlorinated aromatics, includihg biguanide
: i i

'

derivatives, of which materials kbown as Igasan QPBOO e

)

Triclosan ™, Tricloban ™, and Chlorhexidine warrant
f

specific mention. A yet another class Comprises}
biguanide salts such as available under’ the tradé mark

Cosmosil ™. : f
|
Other optional ingredients include~wash—offfagents,

often present in an amount of up;to 10% w/w to agsist <Gic}

’ |
the removal of the formulation from skin or clothing.

' f J '
Such wash-off agents are typically nonionic surfactants
H i

‘ I
such as esters or ethers containing a Cg to C,, alkyl
i |

}

i
i
‘
‘

|

1
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moiety and a hydrophilic moiety which can comprise a

polyoxyalkylene group (POE or POP) and/or a polyol.

Another optional constituent of the formulation is a

polymeric secondary structurant. Examples of such

structurants which can be employed include polymeric
waxes and organo polysiloxane elastomers such as reaction
products of a vinyl terminated polysiloxane and a cross
linking agent or alkyl or alkyl polyoxyalkylene-
terminated poly (methyl substituted) or poly (phenyl
substituted) siloxanes. Polymers containing both

siloxane and hydrogen bonding groups, which might be used

as secondary structurants, have been disclosed in WO

97/36572 and WO 99/06473. A number of polyamides have

also been disclosed as structurants for hydrophobic

liquids. Polyacrylamides, polyacrylates or polyalkylene

oxides may be used to structure or thicken the disperse

phase if it is aqueous.

The compositions herein can incorporate one or more
cosmetic adjuncts conventionally contemplatable for

antiperspirant solids or soft solids. Such cosmetic

adjuncts can include skin feel improvers, such as talc or

finely divided polyethylene, for example in an amount of

up to about 10%; skin benefit agents such as allantoin or

WAWORK\MFRUNILE VER\5742036\EMULSIO4.WPD 9 April 1999
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| |
VR | |

lipids, for example in an amount of up to 5%; col$urs;

'
i

skin cooling agents other than the already mentioﬁed

|

alcohols, such a menthol and mentﬁol derivatives,foften:

[

in an amount of up to 2%, all of these pércentages being
by weight of the composition. A ¢ommonly employe&

adjunct is a perfume, which is noﬁmally‘present a£ a
: i

concentration of from 0 to 4% and in many formula%ions
' I

from 0.25 to 2% by weight of the composition.

Translucent/Transparent Comgositi¢ns |

! |

A composition of this invention can be formulated
' f
such that the emulsion is translubent or transpa%ent. In

order to do this the refractive indices of the water-
immiscible continuous phase and the polar or aquéous
disperse phase must be matched to;each other and;the

i |
value of refractive index at which they are matched must
- !

also approximately match the refractive index offthe

structurant. f i

i
|

The refractive index of a fﬂbrous network of a
structurant can be determined byfusing that structurant

. ' |
to gel a number of oils or oil mixtures of differing
| |

refractive index. When the resuiting gel is trahsparent,
! 1

the refractive index of the oil ¢r oil mixture(wpich can

|

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999 . ‘ ]
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N-lauroyl L-glutamic acid di-n-butylamide

35

be determined by conventional measurement) is a good

approximation to the refractive index of the structurant
The oils or mixtures or oils should be chosen from these

which are gelled well by the structurant to avoid

interfering effects. When the gel is not transparent,

but is translucent, it will indicate a refractive index
which is not precisely matched to the refractive index of

the structurant, and thus indicate an amount of mismatch

which can be tolerated without loss of translucency.

Some examples of oils which may be used to make

mixtures which vary in refractive index are:

. volatile silicone (refractive index of about 1.40)

Cl12-15 alkyl benzoate (refractive index of about

1.48) which available as Finsolv TN and/or

octYlmethoxycinnamate (refractive index of about

1.54) which is available as Parsol MCX. -
. polyphenylsiloxane (DC70) (refractive index of about
1.53)

Using this method we have determined the refractive

namely:-

approx 1.48

12-hydroxy stearic acid

approx 1.52

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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a-cellobiose octa-esters with Cq to Cy,

fatty acids ; : approx 1.48

]
| i
For the continuous phase, silicon-free water-+

immiscible liquid oils generally have refractive indices
i
|

in a range from 1.43 to 1.49 at 22°C andbcan be used
alone or mixed together to give a;silicon-free ca%rier
liquid with refractive index in tﬁis range. Vola£ile
silicone oils generally have a refractive index séightly
below 1.40 at 22°C, but carrier liquid mixtures wﬁth |

I | _
refractive indices in the range from 1.41 to l.4q can be

1
i

obtained by mixing volatile silicone with other dils.

|
Non-volatile silicone oils generally have refrac?ive

indices in a range from 1.45 to 1.48 at 22°C and Iso can

|

1

be included when desired. ; ' |
5
~ | | |
The refractive index of the .continuous phas% will be

very close to the refractive index of the carrier liquid
| i

(usually a carrier liquid mixture) which is its principal
component. !

5

|
For the disperse phase, a solution of an I
l

antiperspirant active salt in water alone will denerally

1

display a refractive index below 1.425. The reﬁractive
' I

index can be raised by incorporating a diol or polyol'
!

! ’
!

WAWORK\MFRUNILE VER\5742036\EMULSIO4.WPD 9 April 1999
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into the aqueous solution. It is believed to be novel to

match the refractive index of a polar disperse phase to
that of a structurant network within a continuous phase.
Moreover, it can be achieved without using so much diol

or polyol as will make the composition excessively

sticky.

Mechanical Properties and Product Packages

10 The compositions of this invention are structured

liquids and may be firm or soft in appearance. Even a

soft solid has an ability to sustain its own shape, for
instance if it is removed from a mould without being

subjected to shear it will retain its shape for at least

15 30 seconds, usually longer.

A composition of this invention will usually be
marketed as a product comprising a container with a

quantity of the composition therein, where the container

20 has at least one aperture for the delivery of

composition, and means for urging the composition in the

container towards the delivery aperture. Conventional

containers take the form of a barrel of oval cross

section with the delivery aperture(s) at one end of the

25 barrel.

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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|

A composition of this invention is preferablj

sufficiently rigid that it is not épparently defogmable
i ]

by hand pressure, even though a surface layer wilﬂ
; _ }

transfer as a film to skin, and is suitable for use as a

. |
stick product in which a quantity of the composition in
%
the form of a stick is accommodated within a container
barrel having an open end at which an end portion|of the
i

stick of composition is exposed fdr use. The oppésite

!

;
#

end of the barrel is closed.

Generally the container will ‘include a cap fbr its

: | _
open end and a component part which is sometimes referred

i

to as an elevator or piston fitting within the baFrel and
capable of relative axial movement along it. Thefstick-
of composition is accommodated in the barrel between the

B {
piston and the open end of the barrel. The piston is

|
used to urge the stick of composition along the ﬁarrel.‘
The piston and stick of compositibn may be movedfaxially
along the barrel by manual pressu%e on the under%ide of
the piston using a finger or rod ﬁnserted within!the
barrel. Another possibility is tﬁat a %od attacﬁed to
the piston projects through a slot or slots in tﬂe barrel

: {

and is used to move the piston and stick. Prefe%ably the

container also includes a transport mechanism foﬁ moving

the piston comprising a threaded:rod which_extenas
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axially into the stick through a correspondingly threaded

aperture in the piston, and means mounted on the barrel

for rotating the rod. Conveniently the rod is rotated by

means of a handwheel mounted on the barrel at its closed

end, i.e. the opposite end to the delivery opening.

If a composition of this invention is softer, but
still capable of sustaining its own shape it will be more
suited for dispeﬁsing from a barrel with a closure
instead of an open end, where the closure has one or more
apertures through which composition from the barrel can
be extruded. The number and design of such apertures is

at the discretion of the designer of the package.

The component parts of such containers are often

made from thermoplastic materials, for example

polypropylene or polyethylene. Descriptions of suitable

containers, some of which include further features, are

found in US patents 4865231, 5000356 and 5573341.

WAWORK\WMFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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Measurement of Properties i : ;

i) Penetrometer
The hardness and rigidity of % composition wﬁich is

a firm solid can be determined by @enetrOmetry. %f the

composition is a softer solid, thﬂé will be observed as a

substantial lack of any resistance to the penetroﬁeter
| f’
probe. j

f

A suitable procedure is to utilises & lab plént PNT

penetrometer equipped with a Seta wax needle (weibht 2458
' |
grams) which has a cone angle at the point of theineedlé

! ! ' i
specified to be 9°10" + 15'. A sample of the composition

with a flat upper surface is used. The needle is lowered
1 E .
onto the surface of the composition and ‘then a

{

‘ . ‘
penetration hardness measurement is conducted bygallowing

the needle with its holder to drop under a totalfweight,

(i.e. the combined weight of needle and holder) &f 50

|

grams for a period of five secondﬁ after which t?é depth
|

|

of penetration is noted. '

! {
Desirably the test is carried out at a number of

I

points on each sample and the reﬁults are averag%d.
Utilising a test of this nature, *an appropriate hardness

for use in an open-ended dispensing container is'a

penetration of less than 30 mm in this test, for! example
: !
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in a range from 2 to 30 mm. Preferably the penetration

is in a range from 5mm to 20 mm.

In a specific protocol for this test measurements on

a stick were performed in the stick barrel. The stick

was wound up to project from the open end of the barrel,
and then cut off to leave a flat, uniform surface. The
needle was carefully lowered to the stick surface, and

then a penetration hardness measurement was conducted.

- This process was carried out at six different points on

the stick surface. The hardness reading quoted is the

average value of the 6 measurements.

ii) Texture analyser

The hardness of a softer solid can be measured by

using a texture analyser.

blunt probe into or out from a sample at a controlled
speed and at the same time measure the applied force.
The parameter which is determined as hardness is a

function of the peak force and the projected area of

indentation.

A specific test protocol used a Stable Micro systems

A metal sphere, of diameter

9.5mm, was attached to the underside of the Texture

WAWORK\MFRUNILE VER\5742036\EMULSIO4.WPD 9 April 1999
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42 S |
Analyser’s 5 kg load cell such that it could be usbd for

indenting a sample placed beneath it on the base pﬁate of
the instrument. After positioning the sample, theispheré

position was adjusted until it was;just above the;sample;

¢

surface. Texture Expert Exceed software was usedito
generate the subsequent motion profile used in the test

' I
method. This profile initially indented the sphere into:
' |

the sample at an indentation speedfof 0.05mm/s until a

designated force was reached, whiéh was chosen sudh that
the distance of penetration into the sample was léss than

the radius of the sphere. At this load the direction of

motion of the sphere was immediat@ly revérsed to ?ithdraw
the sphere from the sample at the ;same speed of 0{05mm/s.
During the course of the test, the data acquired &ere

time(s), distance (mm) and force (N) and the data§

!
|

acquisition rate was 25 Hz. :
i

|
Suitable samples for measurement were eitheﬂ

contained in stick barrels, which had a screw mechanism,
I

or in 15 ml glass jars. For the barrel samples, ihe

i

stick was wound up until it protrﬁded above the ﬁdges of

the barrel and then a knife was used to skim the:top of

!

the barrel in such a way as to leave a flat unifdrm

surface. The stick was then pushéd back into thé barrel

|

as far as possible to minimise any mechanical j
!

: i
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interference resulting from the compliance of the screw

mechanism in the pack. Two indents were generally made

either side of the screw. The samples in the 15 ml jars

needed no surface preparation but only had enough surface

area for a single indentation test to be performed.

The data associated with each test were manipulated
using standard spreadsheet software and used to calculate

the hardness, H, using the following equation:

F_[N
H[N/mmﬂ:ﬁ[;qz—]]

10 where F__ . is the peak load and Ay is thé projected area

of the indentation remaining on unloading. This area can

be calculated geometrically from the plastic indentation

depth. This is slightly less than the total penetration

depth measured under load because of elastic deformation

15 of the sample. The plastic indentation depth is

calculated from a graph of the unloading-force-versus-

total-penetration-depth. The initial slope of this

unloading data depends on the initial elastic recovery of

the sample. The plastic indentation depth is estimated

20 from an intercept between the zero force axis and a

straight line drawn at a tangent to the initial part of

the unloading slope.

WAWORK\WMFRUNILE VER\5742036\EMULSIO4. WPD 9 April 1999
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!
|
|
]
!
|
|
!

Similar hardness measurements were also done using a
_ - ; ’

desktop Instron Universal Testing Machine (Model 5566)

fitted with a 10 N load cell, and the data analysﬁs

i
performed in the same way. ! j
i
J
I

iii) Deposition and whiteness of deposit.
: ' i

Another test of the properties of a‘composition is
the amount of the composition which is delivered onto a
surface when the composition is drawn across that?surface

(representing the application of é stick product ﬁo human
|

[

skin). To carry out this test of deposition, a sample of
' |

the composition with standardised)shape and size is

!
t

fitted to apparatus which draws the sample across a test
surface under standardised conditions. The amouﬁt
transferred to the surface is determined as an i#crease

in the weight of the substrate to which it is apﬁlied.
- |

| deposit

If desired the colour, opacity or clarity of the
i ( .

may subsequently be determined. : ;
?
i

1

A specific procedure for su¢h tests used apbaratus
to apply a deposit from a stick énto a substrate under
' i .
standardised conditions and then measures the mean level
' !

of white deposits using image analysis. f

The substrates used were
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a: 12 x 28cm strip of grey abrasive paper (3M™ P800

WetorDry™ Carborundum paper)

b: 12 x 28cm strip of black Worsted wool fabric.

The substrates were weighed before use. The sticks were

previously unused and with domed top surface unaltered.

The apparatus comprised a flat base to which a flat

substrate was attached by a clip at each end. A pillar

having a mounting to receive a standard size stick barrel
was mounted on an arm that was moveable horizontally

across the substrate by means of a pneumatic piston.

Each stick was kept at ambient laboratory

temperature overnight before the measurement was made.

The stick was advanced to project a measured amount from

the barrel. The barrel was then placed in the apparatus

and a spring was positioned to biassed the stick against
the substrate with a standardised force. The apparatus

was operated to pass the stick laterally across the

substrate eight times. The substrate was carefully

removed from the rig and reweighed.

Whiteness of Deposit

The deposits from the previous test were assessed

WAWORK\MFRUNILE VER\5742036\EMULSIO4. WPD 9 April 1999
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for their whiteness after an inter&al of 24 hours

approximately.

This was done using a Sony Xd77 monochrome video
camera with a Cosmicar lémm focal ,length lens positioned

! f
vertically above a black table illuminated from a;high
I

angle using fluorescent tubes to ﬁemove'shadowingL The
' i

apparatus was initially calibrated using a referehce grey
: i

card, after the fluorescent tubesfhad been turnedﬁon for
‘ i

long enough to give a steady lighﬁ outpﬁt. A clo%h or
Carborundum paper with a deposit thereoﬁ from th%
previous test was placed on the table aﬁd the caﬁera was
used to capture an image. An are? of the image éf the -

! f

deposit was selected and analysed{using a Kontron IBAS -

image analyser. This notionally divided the image into a
' :

large array of pixels and measured the grey level of each
\ : '

pixel on a scale of 0 (black) to;255 (white) . The

i

average of the grey intensity was calculated. This was a
Y !

i

measure of the whiteness of the deposit, with hipher

i

numbers indicating a whiter deposit. It was asshmed that
‘ : ! ‘
low numbers show a clear depositfallowing the s%%straté

!

colour to be seen. |
1

|
|
f
!

iv) Light transmission
J . f ,
The translucency of a composition may be measured by
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22°C if more precision is required.

47
placing a sample of standardised thickness in the light
path of a spectrophotometer and measuring transmittance,

as a percentage of light transmitted in the absence of
the gel.

We have carried out this test using a dual-beam
spebtrophotometer. The sample of composition was poured

hot into a 4.5 mi cuvette made of polymethylmethacrylate

(PMMA) and allowed to cool to an ambient temperature of

20-25°C. Such a cuvette gives a 1 cm thickness of

composition. Measurement was carried out at 580 nm, with

an identical but empty cuvette in the reference beam of

the spectrophotometer, after the sample in the cuvette

had been held for 24 hours. We have observed that a

composition which gives a transmittance of as little as

1% in this test is perceived by eye as “translucent”. If

a stick is made from a composition with 3% transmittance,

it is possible to see cavities made by boring beneath the

surface of the sample. By contrast, a conventional stick

structure with stearyl alcohol is so opaque that it is

impossible to see beneath its surface. A transmittance

measured at any temperature in the range from 20-25°C is

usually adequately accurate, but measurement is made at

In a number of

preferred examples we have achieved a transmittance of

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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20% or above.

Preparation

WAWORK\MFFUNILEVER\5742036\EMULSIO4.WPD 9 April 1999

Compositions of this invention can be producéd by
processes which involve forming a heated mixture of the

C ‘ |
composition at a temperature such that the structurant is
: ? '
in solution in the continuous phase, pouring thatimixture

i
i

into a mould, which may take the form of a dispenéing
: i
container, and then cooling the mixture whereupon! th

structurant solidifies within watér—immiscible liquid

i

phase, and thereby gels that phasé and hence the Phole

. . }
composition. f
]
|

A convenient process sequence comprises first
|

' |
forming a solution of the structurant in the water-

immiscible liguid. This is normally carried outgby
; {

agitating the mixture at a temperature sufficienfly high
' i

that all the structurant dissolveés (the dissolutﬁon
' |

temperature) such as a temperéture in a range from 50 to
, f ,

120°C. 5 ;

' i

f

If any emulsifier is being tsed, this is f

: ; : ; o i
conveniently mixed into this liquid phase. Separately an

aqueous or hydrophilic dispersegphase is preparéd by
. : ;
|
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introduction of antiperspirant active into the liquid
part of that phase (if this is necessary; antiperspirant

actives can sometime be supplied in aqueous solution

which can be utilised as is). This solution of

antiperspirant active which will become the disperse
phase is preferably heated to a temperature similar to
that of the continuous phase with structurant therein,

but without exceeding the boiling point of the solution

and then mixed with the continuous phase. Alternatively

the solution is introduced at a rate which maintains the

temperature of the mixture. If necessary a pressurised

apparatus could be used to allow a higher temperature to

be reached. After the two phases are mixed, the

resulting mixture is introduced into a dispensing

container such as a stick barrel. This is usually

carried out at a temperature 5 to 30°C above the setting

temperature of the composition. The container and

contents are then cooled to ambient temperature. Cooling

may be brought about by nothing more than allowing the

container and contents to cool. Cooling may be assisted

by blowing ambient or even refrigerated air over the

containers and their contents.
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|

!

i |

;‘

|

EXAMPLES |
,f
f
|

The examples below were prepared using a number of

1

materials set out with their proprietary names in the

following list. All temperature afe in degrees Ceﬂsius.

1

Refractive indices were measured at 227,

f
f
j
: i
1 & 2) Volatile cyclic silicones (cyclomethicones)
' i

DC 245 and DC 345 (Dow Corning) :

| !

i

3 & 4) Non-volatile silicone fluids
DC 556 and DC 710 (Dow dorning) :
: \ (
5) Polydecene (Silkflo 364NF from Albemarlé)
' !

!

6) Isostearyl Alcohol (abbﬁeviated to ISA -

Prisorine 3515 from Unic¢hema)
: |

7) C12-15 alkyl benzoate (Finsolv TN from [Fintex)
: i

8) Mineral 0il (Sirius M70: from Dalton) i
: |

9) Polypropyleneglycol 14 butylether (Fluid AP

]

from Amercol)

I
?
10) Isopropyl myristate (a@breviated to IP& from

Unichema) ;

11) Isohexadecane (PermethYl 101A from Pre%perse.
Inc) f

12) Isoeicosane (Permethylj102A from Preséerse
IhE) « ' '
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14)

16)

17)
10
18)

19)

51
Cetyl dimethicone copolyol XAbil EM90
emulsifier from Th. Goldschmidt)
N-lauryl-L-glutamic acid di-n-butylamide (GP1l
from Ajinomoto)
50% aqueous solution of Al/Zr
pentachlorohydrate (Zirkonai 50 from Giulini)

Al/Zr Tetrachlorohydrex glycine complex 30% in

propylene glycol (WA2Z 8106 .from Westwood)

'Al/Zr tetrachlorohydrex glycine complex (AZG

375 from Summit)
Glycercol (from Aldrich)

Propylene glycol (from Fisons)
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Example 1

Emulsion sticks were prepared with formulatiorns as
| |
set out in the table below.

i
! I
x

To prepare these sticks, the cyclomethicone was
i

"mixed with the other organic liquids including the; cetyl

dimethicone copolyol which functioned as an emulsi&ier
' {

(silicone surfactant) and with the GP1 structurantL The

[
mixture was heated with gentle stirring to a temp%rature‘

of 120°C to dissolve the structuraht. 1t was theq
allowed to cool to 100°C f

:
f

i !
The disperse phase (also referred to as inte%nal

phase) was an aluminium zirconium iactive dissolved in a

i

polyol and water. This disperse phase was pre-heated to
i

92°C and added slowly to the organic liquids over;a

period of one minute while mixing with a‘Silversoh mixer.

!
i

After addition was complete the f@rmulation was mixed at

higher speed for five minutes. Stirring speed was then

reduced for a further one minute after which the mixture

|

|
‘ |
undisturbed to room temperature. . The sticks wer? tested

by penetrometer, in one case by ﬁexture analyser% and for

was pouréd into stick barrels and allowed to coo

i

whiteness of deposits by the test procedures givén
' |
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translucent.

53

It was observed that the sticks were

Examples

1.2

1.3

Parts by weight

Cyclomethicone DC 245
(1)

18

22.25

21.7

Cyclomethicone DC 345
(2)

23.7

Mineral 0il (8)

Polydecene (5)

22.75

27.5

27.4

Finsolv TN (7)

13.3

13.3

13.3

12.6

Isostearyl alcohol (6)

12

12

1.2

11.5

GP1 (14)

3.8

Cetyl Dimethicone
Copolyol (11)

0.95

Zirkonal 50 (15)

40

40

40

40

Glycerol

10

Properties

penetration depth (mm)

18.7

21.6

17.5

Hardness by texture
analyser (N/mm?)

0.067

Whiteness on grey paper
24 hours after
deposition

26

32

Whitenesé on black wool
24 hours after

deposition_

19
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Example 2

I
|
|
f
|
|
f
:
|
j
!
i
?

Cellcbiose was esterified with nonanoic acid éo

§
i

; s
yield the fully esterified product :in the form of its o-

5 anomer following a procedure generally as described in
! !

Takada et al, Liquid Crystals, Volume 19, page 441

(1995) .

The following materials were used:

10 B-D-cellobiose, 20 grams, 0.058 moles

Nonanoic acid, 591.6 grams, 3.74 moles

I
f

!

;

|

5
Trifluoroacetic anhydride, 297.6 érams, 1.42 mole%.
; !
j

‘ |
These materials were obtained from Acros Organics -
o, |

15 Fisher Scientific. ' |
; f _ i

i

i

Into a 2 litre flange pot eqpippedfwith an éverhead

i .. f
stirrer, water condenser and addition inlet was placed
5 i
' i .

the nonanoic acid together with the trifluoroacetic
: I !

20 anhydride. The resultant clear mixture was stirred up.
' i .

and heated to 100°C using a silicone oil bath a;d

temperature probe. During heatihg it was noted;that the

colour of the reaction mixture darkened and devéloped a

'

|
dark brown tinge. After allowing the mixture to stir for
. | :

25 one hour at 100°C, the cellobiose was slowly added via a

; !
: ]
|
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solid powder funnel to the dark activated solution, and a

dirty brown suspension was formed which re-dissolved

forming a clear black solution within 10-20 minutes.

The reaction flask was then maintained at 100°C for

a total of 6 hours then cooled down to ambient laboratory

temperature. Next the contents of the flask were

transferred into 2 litres of methanol containing 10% de-

ionised water in an ice-cooled 5 litre beaker.

10 Immediately an off-white solid preCipitate came out of

solution, this was filtered off and collected. The crude

solid was recrystallised a total of 4 times from a |
tetrahydrofuran/methanol solution producing a white solid
product.
15

| The product cellobiose octa-nonanoate also
; designated esterified cellobiose - Cg was obtained in a
-

quantity of 31.5 g which was a 37% yield. It had a
melting point of 110°C. The infra-red spectrum showed an

: 20 absorption peak at 1739 cm™! for the ester carbonyl group.
The amount of free acid could be determined from its
absorption peak at 1705 cm™t.

The n.m.r. spectrum showed the amount of cellobiose
25

which was fully esterified to be 93.5% and showed the

WAWORK\MFRUNILEVER\5742036\EMULSIO4. WPD 9 April 1999
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{
i
. 1
proportions of product which were the o- and B—anoﬁers,
X 1
' !
(93.5% o—anomer) . i

i

f

!

i

This procedural route was als@ used to prepaﬁe the

t
corresponding ester of cellobiose with decanoic acid.
' |
[
I
. . ’ /
A number of emulsion sticks were prepared using
' {

esterified cellobiose as structurant in formulatiéns set
‘ _ I

out in the following tables. The continuous and ﬁisperse
' |

phases were formulated to have refractive indicesjwhich‘

i
|

matched closely at the value given in the tables

]|
|
i
i
i
i

' |
To prepare these sticks, the cyclomethicone was

{

mixed with the other organic liquids (if any) in?luding

the cetyl dimethicone copolyol which functioned és an

!

emulsifier (silicone surfactantf and the mixture was
heated with gentle stirring to a;temperature 5 tb 10°C
above a temperature at which the;strucﬁurant ha% been :
The esterified
cellobiose structurant was then,edded end allow%d to

t

found to dissolve in a previous trial.

!

dissolve. |
|

i
!

r

} : i
The disperse phase (also referred to as internal
. ! i
: I '
phase) was an aluminium zirconitm active dissolved in
' ! .

water or in a mixture of a polyol and water. fhis

i
|
P

I
;
t
|
|
I
i
},
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disperse phase was pre-heated to the same temperature as
the organic oils containing the esterified cellobiose and

added slowly to them over a period of one minute while

mixing with a Silverson mixer. After addition was

complete the formulation was mixed at higher speed for

five minutes. Stirring speed was then reduced for a

further one minute after which the mixture was poured

into stick barrels and allowed to cool undisturbed to

ambient laboratory temperature. The sticks were tested

10 by penetrometer, by texture analyser,

for whiteness of

deposits and for light transmittance in each instance by

the test procedures given earlier.
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, 1

i
Examples 4.1 4.2 4.3 | 4.4 | 4.5 | 4.6
I i
% by weight ;
Cyclomethicone 22.62518.75|.25.5 19 Z6 17.75
DC245 (1) - E
Mineral Oil (8) 22.625| - | - - - -
Polydecene (5) = 22.5 [15.75| 22 15 22
PPG-14 Butyl Ether = 4 C 4 - } 4.25
(9) : ! :
Isostearyl Alcohol - - ; - 4.25 4;25 -
(6) : |
Cellobiose octa- 3.75 | 3.75 | 3.75 | 3.75 | 3.75 | 5
nonanoate ‘ i
Cetyl Dimethicone | 1 ¢ 1 1 i1 !
Copolyol (13) | !
Zirkonal 50 (15) 40 40 | 40 40 f40 40
Glycerol (18) 10 10 | 7.5 | 10 7 .5 10
Water = - 1 2.5 - 02 oD -

Propylene glycol

(19)
AZG 375 (17) - - f — - - -
: Properties ;
Matched RI of 1.43 1.435 1.425|1.435 ﬁ.425 ;1.43
phases ‘ :

penetration depth 19.

Hardness by
texture analyser

) 5 |
? f

]

f

(N/mm?) f !

Whiteness on grey - 15 16 18 19 16
paper 24 hours ‘ ,
after deposition

Whiteness on black
wool 24 hours
after deposition

Transmittance at
580nm

oe
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Examples

4.9 |4

.10

% by weight

(1)

Cyclomethicone DC245

16.75

18

14.02

28.4

(2)

Cyclomethicone DC345

Mineral 0il

(8)

Polydecene

(3)

22.75

17.72

13.1

50.75

PPG-14 Butyl Ether

(9)

4.5

3:75

Isostearyl Alcohol

(6)

Cellobiose octa-
nonanoate

3.75 |3

.75

Cellobiose octa-
decanoate

Cetyl Dimethicone
Copolyol

(13)

Zirkonal 50

(13)

40

40

40

Westwood Active

(16)

48.

Glycerol

(18)

10

17.5

6.25

12

Water

14

2.5

3.75

Propylene glycol

(19)

12

AZG 375

(17)

20

20

Properties

Matched RI of phases

1.43

1.43

1.43

1.42

1.45 | 1.

penetration depth

(mam)

11

14.5

14.9

15.1

14.8

Hardness by texture

analyser (N/mm?)

0.29

0.11

0.14

0. L3

0.11

Whiteness on grey

paper 24 hours after

deposition

17

20

18

21

16

Whiteness on black
wool 24 hours after

deposition

25

28

25

31

19

Transmittance at 580nm

48

oo

82%

72

oo
~J
In

)
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Examples 4.13 |4.14 |4.15 |4.16 [4.17
'%$ by weight ;
| f
Cyclomethicone DC245 | 41.8 [35.4 |10.04 |10.6416.96
(1) 5 s j
permethyl 101A (11) 2.15 | :
permethyl 102A (12) - 8.6 :
Polydecene (5) 12.7 |13.45!|8.8
PPG-14 Butyl Ether (9) 2.51 |2.661|1.74
Isostearyl Alcohol (6) |- - | 5
Esterified Cellobiose |5 5 3.75 |2.25]|1.5
i
Co ;
Cetyl Dimethicone 1 1 1 1 f 1
Copolyol (13) |
Zirkonal 50 (15) 20 |40 |[52.71 |52.71 | 60.24
i [
Glycerol (18) 0.75 | 4.5 |17.29 |17.29|19.76
Water 9.25 5.5 |- - [=
Properties ;
|
Matched RI of phases |1.40 [1.41 |1.43 |1.43
penetration depth (mm) |13.5 [13.2 [12.0 |16.8
Hardness by texture 0.16 |0:15 |0.13 |0.07
analyser (N/mm?) f
! {
Whiteness on grey 59 61 24 24 |
paper 24 hours after :
deposition ;
Whiteness on black 122 |24 15 16
wool 24 hours after '
deposition |
Transmittance at 580nm 2.7% 3% 33%

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999




10

15

20

25

61
CLAIMS

1 An antiperspirant composition which is a structured

emulsion comprising
i) a continuous phase containing water-immiscible
liquid carrier and a structurant,

ii) a disperse phase which is a solution of

antiperspirant active in water, water-soluble

solvent or a mixture of them,

where the composition has at least 1% light transmittance

at 580 nm through a lcm thickness of the composition at
22°C.

2. A composition according to claim 1 wherein the

continuous phase with structurant therein is a gel which

is able to melt to become mobile on heating.

S A compositioh according to claim 1 or claim 2

wherein the structurant forms a network of interconnected

strands extending throughout the water-immiscible

continuous phase.

4, A composition according to any one of the preceding

claims wherein the continuous phase contains liquid

WAWORK\MFRUNILEVER\5742036\EMULSIO4.WPD 9 April 1999
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|
i 1
: |
' f
| !
62 ; - {
i
silicone in an amount which is at least 10% by weight of
! {

the whole composition.

!
i
|
[
I

b A composition according to any:one of the preceding
' j

claims wherein the continuous phase' contains hydrodarbon

oil in an amount which is at least 109 by weight oﬁ the
: !
liquid carrier.

|
+
i
!
!

6. A composition according to any one of the preceding:
: !
: ; ; !
claims wherein the continuous phase does not contain more

than 10% of its own weight, betterfnot more than 3%, of

any constituent which is a water-miscible compoun#.
: !
|

t

7. A composition according to any one of the pr%ceding

claims wherein the continuous phaée is from 15 tof95% of
? i

the weight of the composition and:the disperse phase is
i

from 5 to 85% of the weight of the composition. j

‘ I
|
[

; . {
8. A composition according to any one of the preceding
' j

to 35% of

claims wherein the continuous phase is from 15%
T !

the weight of the composition and the disperse pbase is
| |
from 65 to 85% of the weight of the composition.

i
i

1
1

9 A composition according to ény one of the preceding
claims wherein the total amount of structurant is from

7 i
0.5 to 20% by weight of the continuous phase.

1

!
i
]
|
!
|
!
!
!
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10. A composition according to any one of the preceding
claims wherein the total amount of structurant is from

0.5 to 12% by weight of the whole composition.

11. A composition according to any one of the preceding

claims wherein the disperse phase contains a diol or

polyol with a solubility in water of at least 10% by

weight at 22°C.

12. A composition according to any one of the preceding

claims wherein the composition contains an antiperspirant

active selected from the group of antiperspirant

compounds of aluminium, zirconium and mixtures thereof in

an amount from 5 to 35% by weight of the composition.

13. A composition according to claim 11 characterised in

that the antiperspirant active comprises an aluminium

and/or zirconium halohydrate, an activated aluminium

and/or zirconium halohydrate, or an aluminium and/or

zirconium complex or an activated aluminium and/or

zirconium complex.

14. A composition according to claim 13 which is a

halohydrate of complex in which aluminium and zirconium

are both present.
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64 : ‘ |
15. A composition according to any]one of the preching
claims which contains from 0.1% to 10% by.weight ofl a
|
I
| |

nonionic emulsifier.

l6. A composition according to any one of the préceding‘

: ; . : |
claims which is a firm gel such that a penetrometer

1

needle with a cone angle of 9 degrees 10 mihutes, Qrops

into the gel for no more than 30 mm when allowed to drop
|
|
|

under a total weight of 50 grams fdr 5 seconds.

17. A composition according to any one of the preEeding;

i

claims which has at least 3% light transmittance aF 580
{

nm through a lcm thickness of the composition at 2?°C.

|
!

18. A composition according to cléim 15 which ha% at
least 20% light transmittance at 580 nm Ehrough ailcm

thickness of the composition at 22°C.

!
i

17. An antiperspirant product coﬁprising a dispeﬁsing

container having at least one aperture for deliveéy of
‘ i

i |
the contents of the container, means for urging the
i f

contents of the container to the said aperture or

apertures, and a composition accotding to any one{of the

H
{

preceding claims accommodated within the container.
)

i

‘ |
18. A product according to claim 17 wherein the:
: |

| |




composition comprising,

65
composition is in the form of a stick and the container

has an open end at which an end portion of the stick of

composition is exposed for use.

19 A process for the production of an antiperspirant

concurrently or in any order, the

steps of

10 .

15

fo

20 .

20.

25

incorporating at structurant into a water-immiscible
liquid carrier
mixing the liquid carrier with a disperse liquid

phase which is a solution of an antiperspirant

active in water, a water-soluble solvent or a

mixture thereof,
heating to an elevated temperature at which the

structurant is soluble in the water-immiscible
liquid carrier,

1llowed by
introducing the mixture into a mould which
preferably is a dispensing container, and then

cooling or permitting the mixture to cool to a

temperature at which it is thickened or solidified

A method for preventing or reducing perspiration on

human skin comprising topically applying to the skin a

composition according to any one of claims 1 to 16.
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