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Eypress Marl #3049, 28005 05

METHOD OF MAKING ENBANCED EFFICACY
ANTIPERSPIRANT ACTIVES
Field of the Inveption

This mventon relates to the formation of enhanced antperspirant salts
contarung (1) alurmnum or (2) alummum and zircomum polymenc specics, the salts
themselves and cosmetic compositions formulated with such salts In particular, a wet
gnnding method has been developed which crestes improved antiperspirant salts as
reflected 10 molecular weight distnbutions for Peaks 1-5 i an SEC chromatogram
evidencing a quantiative increasc in the smaller species for both alwmnum and
ZITCOMIUM Species
B e b

Antiperspirant salts, such as aluminum chlorohydrex (also called alumunum
chlorohydrex polymenc salts and abbreviated here as "TACH™) and aluminum zirconmium
glycine salts (abbreviated here as "ZAG", “ZAG complexes” or "AZG"), are known to
contan a vanety of polymenc and ohgomenc species with molecular weaghts (MW)
ranging from 100 - 500,000 It has been chnically shown that, 1n general, the smaller
the species, the ugher the efficacy for reducing sweat.

In sn attempt to mcrease the quality and quantity of smaller aluminum and/or
zirconum  species, a number of efforts have focused on (1) how to select the
components of ACH and ZAG which affect the performance of these matenals as
anuiperspirants and deodorants, and (2) how to mampulate these components to obtain
and/or maintain the presence of amaller types of these components. These attempts
have included the development of analytical techmques Size exclusion
chromatography (“SEC™) or gel permeation chromatography (“GPC™) are methods
frequently used for obtaining information on polymer distribution in antiperspirant salt
solutions With appropnate chromatographic columns, at least five disunctive groups
of polymer species can be detected 1n a ZAG, appeanng m a chromatogram as peaks I,
2,3,4 and a peak known as “5” Peak 1 15 the larger Zr species (greater than the pore
size of column materials, (parhicularly greater then 120-125 Angstroms) Peak 2 1s the
larger aluminum species (particularly greater than 120-125 Angstroms) Pesk 3 1s the
medium species Peak 4 15 the smaller alummum species (aluminum oligomers), and
hes been particularly correlated wath enhanced efficacy for both ACH and ZAG salts.
Peak 5 (sometimes referred to as Peak 5-6) 1s the smallest aluminum species The
retenton time (“Kd ") for each of these peaks vanes depending on the expenmental
conditions. Various analytical approaches for charactenzng the peaks of ACH and
vanous types of ZAG actives are found in “Antiperspirant Actives - Enhanced Efficacy
Aluminum-Zirconium-Glycine (AZG) Salis™ by Dr Allan H Rosenberg (Cosmetcs

A




PO6TO0" B2EL/ASHD

10

15

20

25

30

35

IR-8475

and Toiletries Worldwide, Fondots, D C ed, Hartfordshure, UK Aston Publishing
Group, 1993, pages 252, 254-256) Using GPC, Rosenberg descnbes four peaks
tdentified as Al Kd 00, 024, 040, and 060 Activated ACH 1s 1dentificd as matenal
having an ennched Al Kd 04 content Spray drying AZG within a prescnbed time
frame to fix the desired distnbutions of the 4 peaks 1n a powder has also been suggested
in the same reference Rosenberg, A, “New Antiperspirant Salt Technology™
(Cosmetics and Tolletncs Worldwide, Fondots, DC ed, Hartfordshire, UK. Aston
Publishing Group, 1993, pages 214-218)

Other techmques have been devcloped as well such as size exclusion
chromatography (“SEC™) sometimes referred to as gel permeation chromatography
(“GPC") (depending on the type of colwnn used) which can uulize SEC columns
HPLC systems. A combination system combmng inductively coupled plasma (“ICP™)
with SEC for an SEC-ICP system has also been developed. Such techmques can be
used to mvestgate whether zarcomum and alumimum species co-elute at similar
retention times or elute separately from the column at different retention tmes Ina
particular method the SEC and ICP equpment are linked to charactenze and momtor
the zrcomum and alummum content end species in an aqueous solution of Arcomum
and alumunum, especially ZAG solutions This 1s useful to mvesugate whether
arconum and alupunum species co-elute at similar retention imes or elute separately
from the column at different retention times

Attempts to activate antiperspirant salts with improved efficecy have included
developing processes for obtaiming better types of ACH such ss by heating solutions of
ACH with or without elevated pressure n order to depolymenze larger aluminum
species into Peak 4 species. Examples can be found in US Patent No 4,359,456 to
Goshng et al Since ACH solutions may be used as starting matenals for alurunum
arconium glycme (ZAG or AZG) salts, heating ACH solutions has also been used to
ennch Peak 4 oligomers before spray drying.

US Patent 4,775,528 to Callaghan et al descnbes the formation of a sohd
antiperspirant composinon baving an Al.Zr atomic ratie from 61 to 11, the GPC
profile of the antiperspirant 1n solution gave a ratio of at least 2 | for pesk 4/peak 3
This reference specifies that the zarcony! hydrochlonde be mixed with the aluminum
chlorhydroxide solution before the drying step i1s completed The emphasis 1s placed on
opumizang the aluminum chemistry and there 1s no discussion of any effects on the
arconum chenustry Likewise, US Patent 4 871 525 to Giovannuello, et al also
teaches a method 1o activate ZAG by thermally ennching the Al Kd 04 content in
aqueous solutions
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Such approaches do not, however, directly address the 1ssue of zarcomum
species Rosenberg ponts out that activated AZG sslts with ennched Al Kd 0 4 content
do not necessanly give enhanced performance in antiperspirant use and notes that
azircomum polymer distnbutions are more important than Al Kd 04 eanchment m
predicung chmcal efficacy, with lower molecular weight zrconum  polymer
distnbutions being more desirable

The dilution/heating process which 13 normally used to activate the aluminum
species mvolves heating a dilute aqueous solution of the antiperspirant salt and then
spray drying the matenal to a powder form This techmuque depolymenzes the
alumnum Unfortunately the techmque that 1s used to increase the amount of small to
medium alurmnum species works in a counterproductive way to reduce the efficacy of
the arconium species by polymenzang the zarcomum  Unhike aluminum, which can be
depolymenzed by the heating and dilubon before spray-drymng described above, the
polymenzation of the zircomum species 13 ureversible Heretofore, the best that could
be done was 0 muumrze the polymenzation of the zrcomum species dunng
processing

Attermpts to reduce the problems n the polymenzation of zrcomum have
included the use of glycine 1n antiperspirant salts to control the polymenzation of
zirconium species. For example, European patent Application 0 499 456 A2 assigned
to Bnistol-Myers Squibb Company describes a ZAG complex and a process for making
the complex compnung mvang zrcomum hydroxychlonde, a selected aluminum
chloro species and an ammno acid mn aqueous soluton and, optionally drying the
aqueous solution to obtain a dry ZAG sait.

Euwropzan Patent Apphication EP 0 653 203 Al to Rosenberg et al descnbes a
process for making ZAG salt with hugh antperspiant scuvity According to this
reference, glycine 1s added to Zr starting matenals at ambient temperature, and the
mixed Zr/glycine 13 adouxed wath the sluminum chlorohydrate starting matenal
immediately prior to spray drying 1n a coninuous or semi-cortinuous operation.

U S Patent Number 4,871,525 to Giovanmello et al descnbes a solid powder of
alummmum zrcomum hydroxyl hahde glycinate complex having improved
annperspirant acuivity wherein the glycine 15 used to prevent gel formation. The ratio
of Zrto glycine 1s less than 1 1

In general, 1t has been found that large or medium size aluminum polymenc
species (Peak 2 and Peak 3 species) 1n aptiperspirant salts can be converted to smaller
ones (Peak 4) by diluting an aqueocus solution of the salt to a concentration of abour 2-
20% (wiw), and heating the diluted solution to a temperature of about 90 °C for a penod
of ime (Peak 5 or Peak 5-6 have not usually been mentioned because chemical

3-
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equitibnum fisctors 1n aqueous solutions have hmited the ability to ncrease this peak )
However, there has been no thermal activation method avalable to convert large
Zirconium specics into small ones. It has only been possible to prevent small zarcomum
species from polymenang by forming complexes with amino acids or wath sals
thereof

With regerd t0 making smaller particle sized antiperspirant sailts, reference 15
made to US Patent 5,098 698 to Kawam et al and U S Patent 4,987,243 to Kawam et
al both descnbe a process for prepanng submicron antiperspirant adduct wherem the
first step 18 dissolving a moxture of an aluminum-—containing salt and a steanc stabibzer
in a solvent US Patent 5,864,923 to Rouanet et al and US Patent 5,725,836 teach
the use of supcrcniucal fluds to form aerogels

Even 1f modification of current spray drying processes 1s used, spray drying a
solution of antiperspirant salt immediately to remove water would result 1n an
anhydrous powder with the same polymer distnbution of alumunum and zirconium
species in the solunon. The finest powder commercially avalsble has a particle size
distnbutron from 2 — 10 microns with average size of about 7 microns as made by a
dry-gnnding method.

It has now been found that an antiperspirant salt contmning aluminum or
alummum and zircomum can be sctivated by converting both large aluminum and
arconium polymers into smalt ones without the use of heating or dilution or the need
for the special last mpute addition of the zarcomum component. One of the moat
sigmficant features of thus inventon is that 1t 1s the first ume that a process for
activating a zyrconjum salt has been discovered
Summary of the [avention

Thus invention compnses
(1) amethod for enhancing the acivity of an alumnum or an alumnum/zrcomum salt
without the dilution and heatng tracitionally required wherein the enhancement 15
descnibed as forming a salt wherein amount of smaller aluminum species as represented
by Peak 4 + Peak 5 15 increased by an amount of at least 10% (particularly by an
amount of at least 20% and, even more particularly, by an amount of at least 25%) over
the parent salt; and, if zirconium 1s present, the area of Peak 1 1n the parent salt, 1.e.
before gnnding, 1s at least 10% greater (particularly 20% greater and, more particularly,
25% greater) than the area of Peak 1 after gnnding,

(2) an enhanced ahminum or alumnum/zircorum salt itself, and
(3) sanhydrous (lcss than 4 % water excluding waters of hydration for the enhanced
salts) antiperspirant and/or deodorant products made wath the salts descnibed in (2)
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Using this method, an antiperspirant salt contaiming aluminum and, optionally,
zrconium, 18 mixed with a non-aqueous (for example, a2 non-aqueous and hydrophobic)
hqud vehicle in which the salt 15 suspended but not appreciably soluble (less than
1 056) and then ground at a temperature in the mnge of 20-70 degrees C to an average
particle s1ze of lcss than or equal to 2 microns, particularly less than or equal to 1 5
microns  The process 18 carried out without the use of added water or external heating

The invention also includes salts made by the described process and
formulations of anhydrous antiperspirants and/or deodorants made with the salts 1n
stick, gel, cream, soft sohd, roll-on and aerosol products
Descnpution of the Dramings

Figure 1 shows SEC profiles for 10% sohmons of a salt, REACH AZP-508
aluminum zycomum tetrachlorohydrex gly (Rehess Inc  Berkeley Heghts, NI)
Chromatogram (a), represented by the dashed hne, shows a SEC profile of the saft
before gnnding (mean particle size of 5 882 microns) Chromatogram (b), represented
by the dotted line, shows the same salt after gnnding as descnbed 1n Example 2S (mean
parucle size 1 452 microns) Chromatogram (c), represented by the solid line, shows
the salt of (b) after further grmding as described n Example 1P (mean perticle nze
1114 microns) These SEC profiles were prepared using the analyucal method of
Example 1S The x axis 13 1n munutes and the y aas 1s mn absorption umts (relative
scale) Peaks 1,3, 4 and S are noted 1n Figure 1

Figure 2 shows SEC profiles for 10% solutions of a salt, Reach AZZ-902
aluminum =zrconum tetrachlorohydrex gly (Rebeis Inc) Chromatogram (),
represented by the dashed line, shows a SEC profile of the salt before gnnding (mean
particle size of 5 647 microns) Chromatogram (b), represented by the solid line, shows
the same salt after gnnding as descnbed 1n Example 35S (mean particle size 1036
microns) These SEC profiles were prepared using the analytical method of Example
1S The x axss 1s 1n mmutes and the y axis 1s 1n absorption unuts (relanve scale) Peaks
1 3,4 and S are noled 1n Figure 2

Figure 3 shows SEC profiles for 10% solutions of a salt, REZAL-36 GP
aluminum 2zircomium tetrachlorohydrex gly (Rebheis Inc)  Chromatogram (a),
represented by the dashed hine, shows a SEC profile of the salt before gnnding (mean
particle s1ze of 6 731 microns) Chromatogram (b), represented by the solid line, shows
the same salt after gnnding as described in Example 4S (mean particle size 1 651
microns) These SEC profiles were prepared using the analyucal method of Example
1S The x axis 15 In minutes and the y axis 1s 1n absorpuion units (relative scale) Peaks
I 3,4 and § are noted 1n Figure 3
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aled o of the In

Process - The process of the mvention may be viewed as affecting both the
physical size of the particles of the active salt in powder form and the molecular weight
distnbution of the vanous aluminum and zrconum species 1n the active salt  An
antiperspirant salt compnsing (a) aluminum or (b) alumnum and zircontum 15 mixed
with a non-aqueous hqud vehicle (for example, a non-aqueous and hydrophobic
vehicle) i which the salt 15 suspended but not appreciably soluble (less than 1 0%) and
then ground at a temperature 1n the range of 20-70 degrees C to0 an average particle size
of less than or equal to 2 mucrons, particularly less than or equal 1o 1 5 microns. The
process 1S carnied out without the use of added water or external heating It should be
noted that, 1n general, the poorer performing parent salts will expenence larger
increases 1n smaller aluminum species and larger decreases m larger zarconium species.

The types of alumimum and Arconium based salts that may be processed 1 thus
mvention mclude all those which are commonly conmdered sntiperspirant active
matenals and covered by FDA Monograph as Category [ antiperspirant actives and
which contain alummnmum or alumnum and zZarcomum. Examples of suitable salts which
can be wused as stmting matenals mclude convenuonal aluminum and
alumunum/arconium salts, as well as alumumum/arconium salts complexed with a
neutral amino acid such as glycine, as known in the art.  See each of Europesn Patent
Application Number 512,770 Al and PCT case WO 92/19221, the contents of each of
which are incorporated herein by reference mn thewr emtwrety, for disclosuwre of
antiperspirant active matenals

Suitable matenals include (but are not hmited 10) aluminum chlondes (various
types including, for example, anhydrous form, hydrated form, etc.), zwrconyl
hydroxychlondes, arconyl oxychlondes, basic aluminum chlondes, basic alummmum
chlonides combined with zirconyl oxychlondes and hydroxychlondes, and organic
complexes of each of basic aluminum chlondes with ar without zirconyl oxychlondes
and hydroxychlondes and muxtures of any of the foregomng These nclude, by way of
example (and not of a hmting nature), aluminum chlorohydrate, aluminum chionde,
aluminum sesquichlorohydrate, aluminum chlorohydrol-propylene glycol complex,
arconyl bydroxychlonde slummum-zircomum glycine complex (for example,
alumimum zrconium trichlorchydrex gly, aluminum zrconmum pentachlorohydrex gly,
aluminum zrconium tetrachlorohydrex gly and aluminum zirconium octochlorohydrex
gly), aluminum dichlorohydrate, aluminum chlorohvdrex PG, aluminum chlorohydrex
PEG, alumimum dichlorohydrex PG, eluminum dichlorohydrex PEG, alumunum
arconnum  trichlorohydrex gly propylene glycol complex, aluminum zrconium
tnchlorohydrex gly dipropylene glycol complex, eslumipum zrcomum

-8
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tetrachlorohydrex gly propylene glycol complex, aluounum zrcomum
tetrachlorohydrex gly dipropylene glycol complex, and muxtures of any of the
foregong The aluminum-comtmmng matenals can be commonly referred to es
antiperspirant active alumioum salts. QGenerzlly, the foregoing metal antiperspirant
active matcnials are antiperspirant actzve metal salts

A particular group of such antiperspirant actives matenals includes alomnum
chlorohydrate, aluminum dichlorohyrate, aluminum sesquchlorohydrate, aluminum
arconium tnchlorohyrate, aluminum zrconium tetrachlorohyrate, alummmum zircomum
pentachlorohyrate, aluminum zrconmum octachlorohyrate, aluminum zircomwan
tnchlorohydrex gly, alumumum zircomumn tetrachlorohydrex gly, and aluminum
arcomum pentachlorohydrex gly

Another perticular group of such antperspirant actives include, by way of
example (and not of a nuting nature), aluminum chlorohydrate, aluminum chlonde,
aluminum sesquichlorohydrate, zirconyl hydroxychlonde, alumumum-zreonium glycine
complex (for example, alumimum zrcomum trichlorohydrex gly, aluminum zwrcomum
pentachlorohydrex gly, alummum zrcomum tetrachlorohydrex pgly end elumunum
arcomum octochlorohydrex gly), alurmnum chlorohydrex PG, aluminum chlorohydrex
PEG aluminum dichlorohydrex PG, snd aluminum dichlorohydrex PEG

A third particular group of such antiperspirant actives include aluminum
arconmum tnchlorochydrex end aluminum zrconum tetrachlorchydrex either with or
without glycine A particular antperspirant active 15 aluminum trichlorohydrex gly
such as AZZ-902 SUF (from Reheis Inc , Berkley Heights, NJ) wiiuch has 98% of the
particles less than 10 microns 1n size, but greater than 3 microns 1n s12e

A fourth parhcular group of such anhperspirant actives include the enhanced
efficacy aluminum salts and the enhanced efficacy alummuny arconium salt-glycine
matenals, having enhanced efficacy due to improved molecular dismbution, known n
the art and discussed, for example, in PCT No W092/19221, the contents of whach are
mncorporated by reference in their entirety herein

More particular examples of such salts include

Inu \!
Chlorhydrol powxder, Reach-101, Reach 301, Reach-501 Westchlor 200, Westchlor
DM 200, Summit ACH-325 Summut ACH7-321, and Summit ACH-331
Aluminum Zyrconum Tetrachlorohydrex
Reach AZP-701, Reach AZP-902, Reach AZP-908, Reach AZP-255, Reach AZP-855,
Rezal-36, Westchlor ZR 35B, Summut AZG-368, Summit AZG-369 Summt AZG-370,
Summit Q5-7155 AAZG, and Summit Q5-7167 AAZG

qu
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Reach AZZ-902, Reach AZZ-855, Reach AZZ-908, Reznl-33, Westchlor ZR 30B,
Westchlor ZR 58B, Westchlor ZR 60B, Summt Q5-7160 AZAG, and Summit AZG5-
7164

Alumipum Zyrcomum Octachlorohydrex

Reach AZ0-902, Reach AZ0-908, and Westchlor ZR32B

Aluminum Zirconiun Pentachiorohydrex

Rezal-67 and Westchlor ZR 80B

Also, corresponding mitrate, bromude and sulfate salts of any of the foregoing may be
used

In addition, to the Category 1 active antiperspirant ingredients listed m the Food
and Drug Admumstration's Monograph on antiperspirant drugs for over-the-counter
human use, there are other ingredients that can be used, such as tin or ttamum salts
used alone or in combination with aluminum compounds (for example, alumnum-
stannous chlorohydrates), alum:num nitratohydrate and its combination with zrconyl
hydroxychlondes and mtrates, can be mnecorporated as an antiperspirant active ingredient
1n antiperspirant composittons according to the present invention.

The non-aqueous liquid 1s used as a vehicle in which the salt 1s not appreciably
dissolved but, in fact, 1s suspended. Such a hqud vehicle can be from vanous
categories such as

(a) cosmetic esters (for example, ecthoxylates, propoxylates, benzoates,
adipates), especially fatty esters having 6-22 carbons 1n straight or branched chains,

(b) glycols and polyols such as propylene glycol and dipropylenc glycol,

(c) volatile silicones such as the cyclomethicones,

(d) non-volatile sihcones such as polydimethicone having a viscosity of up to
350 centistokes,

(e) hydrocarbons such as mineral oils,

(f) elcohols having more than three carbons,

() muxtures of the foregoing.

Particular examples of such vehicles include the following items in TABLE A.

4
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Supplier

Alzo
Alzo

Alzo
Alzo
Alzo

Amercol
BASF

Bemel
Bemel

Dow Coming
Dow Coming
Finetex
Finetex
Finetex
Finetex
Henkel

ISP

Lipo

Lipo

Lipo

Lipo
Phoenix

PPG
PPG

Rhone Poulenc

Rhone-Poulenc

Scher
Scher
Scher

TABLE A

Tradoname Chemical Name
Dermol 25-3B C12-C15 ethoxy benzoate

Demol 488 Diethylene G
dioctanoate/diisononoate

Dermol 818 oclyl paimitate

Demol DIA diisopropyl adipate

Dermol DPG- dlgon pylene glycol
zoate
Damol G-76 Glycereth-7 benzoate
Denmol PGB propylene glycol benzoate
arm glycereth-7 potyurethane

PPIG?7

Flud AP PPG-14 Butyt Ether

Lutrol OP- PPG-26 oleate

2000

Hetester PHA propylene glycol
isoceteth-3 acetate

Hetester P ne Glycol Myristyl

PMA Ey Acetate

DC 245 cyclomethicone

DC 345 methicone

Finsolv EMG- Methyl Gluceth-20

20 Benzoate

Fmnsolv PG- Dipropyiene glycol

2 dibenzoate

;’glssolv Pi- Poloxamer 105 Benzoate

Finsolv PL-62 Poloxamer 182
Dibenzoate

Cetiol 888  octyl stearate

Escalol 567 octocrylene
lﬁlﬂonala 2- PEG4 diheptanoate

onate neopentyiglycol
NBG pC dlcaprylatdl dm?mte
Llponata propylene g
dicap awm

Liponate TDS tndecyl stearate

Pelemol G7B glycereth-7 benzoate
Macol 57 PPG-10 butane diol
Masil 756 tetrabutoxy tnslioxane
benzyl benzyt benzoate
benzoate
Benzyl benzyl salicylate
Salicylate
DIPSAL dipropylene glycol
salicylata
Schercemol dusopropyl dimer
DID dilinoleate

Schercemo! dusostearyl dmer
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Tnvent
Tnvent
Tnvent
Tnvent

Union Camp
Union Camp
Urion Camp

\l.;nlon Camp
ALZO

Alzo

Amoco

BASF
Bemel

Bemel
Bemel
Bemel
Bemel

Bernel
Bernel
Bemel

Bemel
Bemel
Finetex

ISP

ISP
Phoenx
Trivent
Tnvent
Unichema

Unichema

Union Camp
Union Camp

Vevy

Alzo
Alzo

IR-BATS

DISD dilinoleate

DIDA dusodecyl adipate

DOS Dioctyl sebacate

0oCG tncapylin

PE-48 pentaerythmtol
tetraocctanoate

Unimate DBS dibutyl sebacate

Unimate DCA dicapryl adipate

grpl’rgata dusopropyl sebacate

Unimate EHP 2-ethylhexyl paimitate

Dodecalene

Demnol dipropylene glycol

DPGB benzoate
Wickenol 159 dioctyl succinate
SikkFlo 364 polydecene

Luvitol EHO cetearyl octanoate

?eeénd Ester msocetyl octanocate

gg::el Ester octyldodecyl mynstate

g%mel Ester cetyl octanoate

Bemel Ester dicapryl malleate

DOM

Bemel Ester neopentyl dicaprate

NPDC

Dermmol 185 isostearyl neopentanoate

Hetester HSS Isocetyl stearoyl stearate

Hetaster ISS Isostearyl stearoyl
stearate

Minno 21 neopentyl glycol

dioctanoate/disostearate

Minno 41 neopentyi glycol
dusostearate/dioctanoate

Finsolv P PPG-15 Stearyl Ether
Benzoate

Escalol 507 octyl dimethyl PABA

Escalol 557 octylmethoxycinnamate

Pelemol 2022 octyt dodecyl behenate

OC-16 cetyl octanoate

OL-10B isadecyl oleate

Pnsonne 2-ethyl hexyl mostearate

2036

Pnsonne isostearyl isostearate

2039

Unimate IPP sopropyl paimitate

X81-765-16 Isopropyl Stearate

!lllgnstol 2-8- Octyl dodecyl mynstate

Demmol PEB phenoxyethyl benzoate
Dermmol B9  ochl isononanoate

~10-
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Fancor
Fancor
Fancor
Finetex
Finetex

Finetex
Henkel
Henkel
Henkel
iCl

ISp

ISP
Jarchem

Jarchem
JarChem
Jarchem
Penta

Phoenx
Phoenix
PPG

Presperse

Trivent
Tnvent
Trnvent
Unichema

Unichema

Union Camp
Union Camp
Witco
Witco
Witco

IR-8476

Dermol 8248 benzyl laurate/mynstate/
palmitate

Dermmol ICSA Isohexadecyl salcylate

Demnol IDSA Isodecyt salicylate

Dermol TDSA Isotndecyl salicylate

(B)eprgal Ester octyl pelargonate

Citmol 316  tnsocetyl citrate

Dermol 105 isodecyl neapentanoate

Dermol 126 iaureth-2 benzoate
Hetester FAO C12-C15 Alkyl Octanoate
Isopar M isoparaffin

Isopar V isopanraffin

Norpar 15  normal paraffin

Fancol ID isododecane

Fancol IE 1soeicosane

Fancol IH isohexadecane

Finsolv BOD Octyl Dodecyl Benzoate
Finsolv EB  2-ethyl hexyl benzoate
Finsolv SB  isostearyl henzoate
Finsolv TN C12-C15 alkyl benzoate
Cstiol OE dicapryl ether

Ceatiol A hexyl laurate

Cebiol S Dioctylcyclohexane

Bry 30 laureth-4

Ceraphyt 41 C12-C145 alkyl lactate
Escalol 587 octyl salicylate
C12/C14 C12/C14 alcohol mix
alcohol mix

Jarchol |18 alcohol

Jarcol |18-T 1sostearyl aicohol
Jarcol 120 C20 guerbst alcohol
Hexyl hexyl benzoate
benzoate

Pelemol IN-2 1sononyl isononanoate
Pelemol ISL 1sosteary! lactate
Mazon EE-1 benzyi laurate
!I’gznxemyl alphabc hydrocarbons
NP-13 Tndecyl neapentanocate
0C-13 tridecyl octanoate

0S oclyl salycilate
2Pg;l1:nne 1sopropyl isostearate
Pnsonne isostearyt alcohol

3515

Harkamex  C12/C14 aleohol mix
Unimate IPIS isopropyl isostearate
Klearof hight mineral oil

PD-23 petroleum distllate
PD-28 petroleum distillate

n-heptane

-11-
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1-octanol
lauryl alcohol

imtate
ey aohol

Particular examples of vehicles include cyclomloxane (for example, a
cyclomethicone such as D5 cyclomethucone), mineral oils, glycols and polyols, and low
viscosity fatty esters having 8-18 carbons

The glycol or pelyglycol 15 selected from the group consisting of ethyleme
glycol, propylene glycol, 1.2-propanediol, diethylene glycol, trethylene glycol,
tetracthylene glycol, dipropylene glycol, tnpropylene glycol, methyl propanediol, 1,6-
hexanediol, 1 3-butanediol, 1,4-butanediol, PEG-4 through PEG-100, PPG-9 through
PPG-34, pentylene glycol, neopentyl glycol, tnmethylpropanediol, 14-
cyclohexanedimethanol, 2,2-dimethyl-1,3-propanediol, 2.2 4 A-tetramethyl-1,3-
cyclobutanediol, and mixtures thereof More particular examples of the glycol
component include one or more members of the group consishng of propylene glycol,
dipropylene glycol, tnpropylene glycol, 2-methyi-1,3-propanediol, methyl propylene
glycol, low molecular weight (less than 600) polyethylene glycol, low molecular weight
(less than 600) polypropylenc glycols, and mixtures of any of the foregoing.
Tnpropylene glycol has lower imtancy Mixtures of glycols may be used to balance
these desirable properties

It should aiso be noted that the viscosity of such vehicle must be considered in
relanonship to the gnnding equmpment, with heavier equpment being able to bandle
higher viscosity matenals Viscosity modifying sgents (for exemple, surfactants) can
be added as needed as long as the active salt 1s not soluble 1n the viscosity modifying
agent

The processing itself 1s used to reduce the average particle size so that it does
not exceed 2 microns, especially not exceeding 1 5 microns and, more particularly
having at least 50% of the particles wath a mze below 1 10 microns  As described
below, enhanced salts can be prepared having an average particle size less than or equal
10 0 5 microns wath some particles approaching 0 2-0 3 microns.

The process of this 1nvention not only reduces the size of the particles, it also
changes the distribution of the molecular species of aluminum and zrconium within the
partcles This may be ascertained, for example, by the analytical techniques described
herein

It 15 1mportant to note that up to this time, there has been no gnnding process
available that could achieve the small parucles descnbed herein without sacnficing the
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performance of the salts through dehydraton and dehydruxylation of the aluminum
species and zirconsum species and the agglomeration of the particles

In order to mplement the process, appropnate equipment must be used. In
selecting appropnate equpment, various choices are available and several procesmng
factors should be considered
Medis Balls- Examples of swtable balls mnclude 02 mm - 0 4 mm yttrium-stabilized
Zircontum Oxide (TZP) for both media hardness and gnoding performance These are
commercially available (for example, from Tosoh Ceramics, Japan) Smaller balls may
be made or purchased from other sources now or tn the near future such as those having
2 0075 size Other matenals include soda ime glass, zircomium toughened alummna
and steel
Mill- Examples of suitable mills mclude a number of those descnbed mn Perry's
Chemical Engineenng Handbook (7* Edition) as humited by the particle sizes required
for the invention (sec Tables 20-6 and 20-7 st pages 20-23) Suitable types of size
reduction equipment include

(1) Media Milis such as (a) Ball, pebble, rod and compartment mills (baich

and continuous), (b) Autogenous tumbling mulls, (c) Stured ball and bead mulls

(for exxample, LME 1 umt from Netzsch Inc. (Exton, PA) which incorporates an

ultra huigh molecular weight (UHMW) linet, rotor and rotor shaft to mimmize

product contarmnation duning the gnnding operation as opposed to an all

stainless steel mill, and (d) Vibratory mills. Such equipment may be obtained

from one or more of the following compamies Draiswerke (Mahwah, NJ), and

Netzsch, Inc. (Exton, PA)

(2) Medium peripheral-speed mills such as (a) Ring-roll and bowl mulls, (b)

Roll mlls, cereal type, (c) Roll mills, punt and rubber type, (d) Buhrstones

(3) High-penphersl-speed mills such as (a) Fine gnnding hammer mlls, (b)

Pin mulis, (c) Colloid mulls, (d) Wood pulp beaters.

Fluid energy superfine mulls such as (a) Centnfugal jet, (b) Opposed jet, (c) Jet
with anvil, and (d) Fludized-bed jet

Media mll gnnding 18 of particular interest. Media mull gnnding uses selected
med:a to accomplish size reduction either as & wet or dry process with the exception of
the autogenous tumbling mulls which use larger lumps of the matenal to be ground as
the gnnding media.  With tumbling or vibratory mulls, the external vesse! provides the
motion necessary for the media to accomplish the required gnnding The stured ball
and bead mulls use a fixed vessel (sometimes with recirculation loops) and a lgh speed
rotor to achmeve the grinding performance requuired The LME 1 umit descnbed above is

13-
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capable of gencrating | 0 micron particles when used with the method of this invention.
Vibratory mills are also capable of 1 0 micron particle sizes n dry form
Temperature Control- Much of the energy used mn gnnding applications evolves into
heat By some cstmates up to 98% of gnnding energy can be lost as heat Itis
preferred that chulled water (for example, in the 0-5 degree C range) around a jacketed
vessel be used to mantem temperature control.
Viscomity Buid-Up- Expenmental work done for this mvention used active-1n-silicone
systems from 15-40% concentration as the starting matenal In all cases sigmficant
viscosity increases were observed due to the enormous wncrease in the surface area of
the active particles and subsequent particle attracive forces Viscosity reduction agents
such as lecithin end other surfactants can be used to control the bwldup for ease in
processing It 1s to be noted, however, that this increase in viscosity can also be used to
reduce the amount of tinckeners or gelling agents needed for the final cosmetc
products

The process 1s camed out by mbang the active salt wath a vehicle selected to be
one or more members from the group descnbed sbove. The salt 18 not appreciably
soluble 1n the vehicle (less than 5%) and 1s suspended m the velucle 1n a concentration
of 15-40% by weight, especaally 20-30% and, particularly 25%. The suspension 1s then
ground at a temperature in the range of 20-70 degrees C to an average particle size of
less than or equal to 2 mcrons, particularly less than or equal to 1 5 microns, especially
and preferably where at least 50% by weight of the salt has a particle size below 1 10
microns The process 13 carmed out without the use of added water or external heating
and in fact, may requre cooling to mantmn temperature to form the enhanced salts of
the mvention

The enhancement of the salt can be momtored by certain analytical techmques.
Examples of several techmiques have been descnbed above as well as 1n the examples
below These include SEC, GPC and vanous modifications of such techmques In one
method the SEC or GPC columns separate the alumunum and zrcomum species by
molecular size, using a photodiode array detector connected to the column outlet. The
cluent frachons from the SEC or GPC may be cvaluated forther by analymis of the
individual fractions by ICP In a second method, (which 1s used 1n some of the
examples below), SEC may be directly coupled to ICP The eluent fractions passing
through the column are directly hinked to the ICP umit, the ICP umnt n this case 1s used
as a detector Data points are collected such as, for example, one data pont every 6
seconds It should be noted that the 1dentity of the peaks using the SEC test descnbed
in Example 1S below was previously venfied in other work wherem the ICP system
was used as a detector This previous work was done 1 order to obtamn a profile for
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the antiperspirant active salt  An ICP umt 1s directly coupled to an HPLC umit in which
the column has been selected to be an orgamically coated silica as an SEC system. The
ICP unit 1s used us a detector 30 that the ohigomenc fractions separated by the SEC
column are elucidated on-line quanntatively for Al, Zr and other elements The ICP’'s
detector 1s, for example, a simulaneous charge induction device (CID) with a
wavelength of 175 to 800 nm. The cluent from the SEC column is analyzed and a data
point 1s noted periodically such as about once every mx seconds for Al and Zr The
data points collected are plotted against retention time, to form the chromatogram for
cach element separately The number for the individual peak areas represents the
relaive concentrahon for that specific element. (See discussion i US Patent
5,997,850) The method descnbed in Example 1S 18 a2 more commercially viable
method for a manufactunng environment.

[t should be noted that normal detechon methods do not measure a related
increase 1n another peak as bemng associated with a smaller zarcomum species It has
been shown that the smaller zarconyum specics are absorbed on the column. See U.S
Patent 5,997,850 This 1s venfied by reforming the larger zircomum species with
dihthon The dilution of the enhanced salt in water causes the larger zircomum species
to reform and, thus, Peak 1 will mcrease to reflect the re-formaton of the larger species
It 18 noted that Peak 1 15 exclusively Jarger zirconium species and he remaming peaks
are all aluminum species.

Formulated Productg — In 1ts third aspect thus invention also includes cosmetic products
such as antipersparants and/or deodorants which are made with the enhanced active salts
from the inventive process descnibed above  The formulations of tus nvention may be
made by conventional technuques such as those descnbed 1n Cosmetics and Tojletnies
Indystry (second edition, 1996) (Chapman and Hall, NY, NY) The enhanced salt 1s
used 1n place of the normally used active salt, however, mixtures of enhanced salt and
traditionel salt may be used (for example, because of cost considerations) The use of
an enhanced sait of the mvention results in mproved efficacy, a reduction 1n the
amount of thickener that 15 needed and umproved aesthetics The activated saits of tus
inventions can be used in & wide vanety of formulations, and in aay products which call
for the inclusion of antiperspirant salts, provided the formulations are
(2) anhydrous (no more than 4% water)
(b) do not contain methanol, ethanol or 1sopropanol 1n an amount greater than 5%, and
(c) the total amount of glycol component (propylene glycol, dipropylene glycol,
tnpropylene glycol polypropylene glycol etc) does not exceed 50% by weight of
the amount of enhanced antiperspirant acuive salt 1n the formulation

-15
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The formulated products of this itvention include antiperspirants (where a sufficient
amount of salt 13 added to have an antiperspirant effect) and deodomnts (where a lower
level of an antiperspirant salt can be used) In traditional compomitions anuperspirant
actives can be mncorporated 1nto compositions in amounts in the range of 0 1 ~ 25% of
the final compomtion, the amount used will depend on the formulation of the
composiion For example, at amounts m the lower end of the broader range (for
example, 0 1 - 10% on an actives bamis), a deodorant effect may be observed. At lower
levels the antiperspirant active matenal will not substantially reduce the flow of
perspiranon  but wall reduce malodor, for example, by acling as an antmucrobal
matenal At amounts of 10-25% (on an actives basis) such as 15 - 25%, by weight, of
the total weight of the composition, an anuperspirant effect may be observed. The
antperspirant active matenal 1s desirably included as particulate matter suspended 1n
the composition of the present invention 1n amounts as descnbed above, but can also be
added as solutions or added directly to the mixture It 15 also beheved that lower
amounts of the activated salts can be used to achieve the desired effects that have
usually required higher amounts of regular salts or actvated salts having larger parucle
s1zes
With respect to vanous types of formulations 1n whach the activated salts of this
invention may be useful, the followang types are included These formulations may be
viewed as suspensions or emulsions  The physical forms of these formulations include
sticks, gels, creams, soft sohds, roll-ons, pump sprays and aerosols. Representative
formulations mclude the following
(2) siicone based soft sohd formulas where the systems are thickened wath waxes,
sihcas, clastomers, clays and other thickening agents,

(b) anhydrous sticks where the stick 13 gelled with farty alcobols (for example, stearyl
alcohol), polysiloxane polyanmides, 12-hydroxy stearic acids, waxes or binders,

(c) pump sprays where the active 15 suspended 1n a switable vehicle, and

(d) acrosols where the active 15 suspended mm a smiable vehicle (such as
cyclomethicone) and a hydrocarbon or hydrofluorocarbon propellant (such as
blended butanes) 15 used

More specific formulations include
Stick
05-25% enhanced active salt made by the method of this inveation, 20-80%
cyclomethicone; 5-80% wax (for example castor wax, stearyl alcohol or beeswax), 0-
20% surfactant (for example, ethoxylated and/or propoxylated materials such as PPG-
14 butyl ether),
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0-50% emolhients (for example fatty esters having 6-18 carbons, hydrocarbons such as
petrolatum,), and 0-3% fragrance
Soft Solid
05-25% enhanced active salt made by the method of this mvenhon, 20-80%
cyclomethicone; 5-80% wax (for example castor wax, stearyl alcohol or beeswax), 0-
20% surfactant (for example, ethoxylated and/or propoxylated matenals such as PPG-
14 butyl ether), 0-50% emolhents (for example fatty esters having 6-18 carbons,
hydrocarbons such as petrolatum,), 0-3% fragrance; 0-10% clay (for exampie lapomite
or bentomtes), 0-60% inert filled (for example, polyethylene, polypropylene,
polytetrafluoroethylene, starch and/or talc)
Roll-on
20-90% cyclometincone, 0-20% dmethuicone (up to 350 cenbstokes), 0-10%
quatermum-18 hectonte, 0.5-25% enhanced active made by the method of thus
inventon, and 0-3% fragrance.
Aeroso|
5-30% cyclomethicone, 0-20% dimethucone (up to 350 centistokes), 0-10%
quatermium-18 hectonte, 0 5-25% enhanced active made by the method of thus
tnvention, 50-80% propellant (for example, blended butanes), and 0-3% fragrance.
Pump Spray  Aerosol formulation without the propellant.

The formulations made according to this invention are normally opague.

The formulations of this inventton may be made wath out the use of a surfactant.

An mportant feature of thus mvention 1s the ablity to obtain products with
improved efficacy and aesthetics This may be viewed as improvement in four aspects

(a) the increase of the amount of smaller species of alummmum and zircomum
which 1s known (0 increase efficacy,

{b) the ability to obtmin better coverage of the underarm area with the same
amount of salt (better and more even distnbution),

(c) the improvement of the active's affimity for skin, and

(d) better acstheucs

More particularly the release of antiperspirant actives mto the sweat 1s a
significant event in the development of an antiperspirant effect. The magnitude of the
annperspirant effect 1s related to the concentration of the antiperspirant salt m the sweat
concentration It 1s well known that the smaller species are more desirable that the
larger species m terms of antiperspirant activity  (See Antiperspirants and Deodomnts,
edited by Karl Laden, second editton, (Marcel Dekker, Inc, NY, NY 1999),
especially Chapter 4 )
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The ability of the enhanced salt to act as an antiperspirant active was verified by
dilutng a solution of an enhanced active as made by the method of the mnvention n
water and observing the reformahon of the Peaks assigned to the larger Al and Zr
species (Peak | for zaircomyum and Peak 3 for aluminum)

The cosmetic composition according to the present invention can be packaged
m conventronal contamers, using conventonal techmques. For example, where the
composition 1s & stick composition, the composition, while stifl 1n hquid form, can be
mtroduced nto a dispensing package as conventionally done mn the art, and cooled
therein so as 1o thicken in the package. Where a gel or soft-solid cosmetic compuosibon
18 produced, the composition can be introduced into a dispensing package (for example,
a package having a top surface wath pares) as conventionaily done in the art. Thereafter,
the product can be dispensed from the dispensing package as convenuonally done in the
art, 10 deposit the active matenal, for example, on the skin This provides good
deposition of the active matcrial on the skin

Throughout the present specification, where compostions are descnbed as
mncluding or compnising specific components or matenals, or where methods are
descnbed as including or compnsing specafic steps, it is contemplated by the mventors
that the composiuons of the present invention also consist essentially of, or consist of,
the recited components or materials, and also consist essentially of or consist of, the
recited steps  Accordingly, throughout the present disclosure any descnbed
composition of the present invention can consist essentinlly of, or conmist of, the reeited
components or matenals, and any descnibed methad of the present invention can consist
essentually of, or consist of, the recited steps

As mentioned previously, the present wvention includes withun its scope (but 15
not hrmted to) creams, “soft gels” and sticks The stick form can be distingwished from
a soft gel n that, m a stick, the formulated product can mamntan 1ts shape for extended
time periods outside the packege, the product not losing 1ts shape significantly
(allowing for some slmnkage due to solvent evaporation) Soft gels can be suitably
paclaged 1n contmners whuch have the appearance of a stick, but which dispense
through apertures (for examgple, slots or pores) on the top surface of the package

In the cosmetics field, systems are classified as soft gels or sticks, depending on
their viscosity or hardpess alone, typically, it 15 understood that soft gels are soff,
deformable products while sticks are stnctly free-standing sohds. For example, by
rheological analysis, a commercial deodorant suck has been determined to have a

plateau storage modulus G' (w) of roughly 10°Pa and a complex viscosity of 106Pa
second, both at an angular frequency of 0 1 rad/sec) On the other hand, a commercial
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antiperspirant soft gel has been determmed to have a G'(w) value of roughly 103Pa and

a complex viscosity of 104Pa second (at 01 rad/sec) Use of the present glycol
component provides particularly good results in connection wath soap-based
compositions (for exampie, deodorant gel compositons gelled uthizang a soap gelling
agent)

The following Examples are offered as illustrative of the mnvention and are not
to be construed as hmitations thereon. In the Examples and elsewhere in the
descniption of the invention, chemmcal symbols and terminology have their usual and
customary meanmgs Temperatures are 1n degrees Celsmus unless otherwise indicated.
The amounts of the components in the Examples as well as clsewhere in the
application, arc in weight percents based on the standard descnibed, if no other standard
1s described then the total weight of the compositions 13 to be inferred  Vanous names
of chermical components used 1n this application include those hsted mn the CTFA
Intemational Cosmetic Iugredient Dictionary (Cosmetics, Toiletry and Fragrance
Association, Inc , 4thed  1991)

EXAMPLES
PROCESS EXAMPLES
EXAMPLE |P — General Process

One method of how an antiperspirant salt (ACH or ZAG) 15 ground in order to
enhance small aluminum and arcomum polymeric species 18 as follows The premx s
made up with 25% sold (w/w) by adding 500 gm of the anhydrous salt powder into
1500 gm of cyclomethicone (DS), and shmng the shury to make a uniform suspension.
The salt suspension 15 processed on the LabStar 1 Zeta eull (NETZSCH Inc,, Exton,
PA) The Zeta mll has sthicon carbide wetted parts (shaft and chamber) with a screen
size of 0 2 mm, and 1s loaded with 2 90% charge of 0 4 mm YTZ (Yitrium coated 21O,
beads) as gnnding media about 15 kg) The salt suspension 1s re-circulated at an
average rate of 0 75 kg/mun, and the agitator speed 15 mantamned around 3000 RPML
The temperature of the suspension 13 controlled to stay below 60 °C by passing chlled
water (4 °C) st a flow rate of /min 1n a jacket around the vessel The particle size
distnbution of the dispersed salt powder 1s measured with LA-900 Laser Scattenng
Particle Size Distnbution Analyzer (Honba Instruments, Inc Irvine, Cahforma) every
30 minutes. The ground sample 1s also collected io analyze the molecular weight
distnbution of the metal polymers by SEC (Size Exclusion Chromatography) as
descnibed 1n Example 1S
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Example 2P
The process of Example 1P may be repeated with the following changes. The
shaft 1s polyurethane, the bead size used 1n 0.2 ram, the screen mze used 13 0 imm with
more open surface area, and the agitator speed 1s about 3200 RPM

SALT EXAMPLES
18 Anslytical
SEC (Si1z¢ Exclusion Chromatography) analysis 1s the pnmary technigue used
in this invention for charactenzing ZAG salts in terms of scparanng, detecting and
measunng zircomum and alummum polymer species. The chromatogram 13 run using
the following parameters Waters® 600 analytical pump and controlier, Rheodyne®
77251 njector, Protemn-Pak® 125 (Waters) column, Waters 996 Photodiode Array
Detector at a wavelength of 240 nm, 5 56 mM mitnic acadd mobile phase, 0 70 ml/min
flow rate, 20 microliter 1mechion volume Data was analyzed usng Waters®
millenium 2 |1 software (Waters Corporation, Miiford, Massachusetts). At least five
dishngushed peaks can be shown for a ZAG sample, each 1dentified by a distribution
coefficient (Kd) as follows Peak 1 (Kd=0), Peak 2 (Kd=0 05), Peak 3 (Kd=0.20 ), Peak
4 (Kd=0.33 ) and Pezak 5 (or Peek 5 & 6) (Kd=0 53 ), which s defined by the equation
Kd=(Ve - Vo)/(Vt - Vo)
Where Ve = elution volume of peak
Vo = exclusion volume of column
Vt = total volume of column

For SEC analysis of a sample of ground salt suspension as made by the method
described m Example 1P, the non-aqueous liquid vehicle 1s removed by means of
centnfugation (3900 RPM), the salt 15 then dissolved 1n distilled water to make a 10%
(w/w) solution, and the solution 1s used for injection onto the column

The increase 1n smaller aluminum species 15 calculated by obtaimng the
values for

+ a before gnnding = P
eak 3 area + Feak 4 area + Pe: area

eak 4 area + Ps ! after gnnding = P,
eak 3 area’ + Peak 4 area + Peak 5 area

(Pater = P boe) X 100 = % increase

where the values marked " are those taken afler gnnding

20-
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The decrease 1n larger zirconjum species 1s obtained by calculahing the decrease
in the area of Peak 1 as

ding X 100 = % decrease

The method described in Example 1P or 2P may be used to obtamn the following
salts with the method of Example 1S being used to evaluate the mncrease m the smaller
aluminum species the decrease 1n the larger 2arcomum species

Example 28
The method of Example 1P was used to obtain an enhanced sail as evaluated by
the method of Exemple 1S A sample of Reach AZP-908 (from Rehess Inc 235
Snyder Ave , Berkeley Heights, NJ 07922) 25 % 1n cyclomethicone was ground for 90
minutes using the method descnbed m Example 1P with the following results (p =
microns)

Table 1 d -908 _powder ded
cyclomethicope

Status mean ___ medign  99% of the parycles sipaller thag
Before grninding 5882 5426 14856 p

After 30mun. gnnding 194lp  1815p 14 856 p

After 60 mmn. pnnding 1452p 1395 4202 p
After90mm. gnnding 1114p  1100n 2131 p

See Figure 1 as SEC chromatograms for the ground AZP-908

ab a d Peak area distnbution
Status Peak 1 Peak 3 Peak 4 Pesk 5
Before gnnding 35.5% 399% 75% 17 1%
After gnnding 30 nun 24 1% 41 0% 118% 231%
{(Mean. 1 941 p)
After gnnding 60 min 173% 40 3% 143% 282%
(Mean 1 452 )
After gnnding 90 mun. 49%% 29 1% 20 4% 45 6%
(Mean ! 142 p)

21-
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able 3, Peak grea ra the change m - bu
1
Before gnnding 089 019 043
After pgnnding 30 min. 059 029 056
(Mean 1541 p)
After gnnding 60 mun. 043 036 070
(Mean 1452 p)
After gnnding 90 min. 017 070 156
(Mean 1142 p)

The ncrease m the amount of smaller aluminum species can be calculated as
follows
(1) proportion of smaller aluminum species 1a relation to all alurninum species tn parent
saltis [(75+171)(399+75+17 1)} X 100=38%
(2) proportion of amaller aluminum species m relation to all aluminum species n salt
after gnnding 15 [(20 4 + 45 6)/(29 1 + 20 4 + 45 6)) X 100 = 69%
(3) increase 1n amount of smaller aluminum species 18 69% - 38% = 31%

The increase 1n the amount of smaller zwconium species can be calculated as
follows
(1) Area for Peak 1 before grinding = 355 — Area for Peak 1 after gnnding=4 9
(2)355-4-9=306
(3) [30.6/35.5] X 100 = 86% reduction in large zircomum species

Example S
The method of Example 1P was used to obtan an enhanced salt as evaluated by

the method of Example 1S A sample of Reach AZZ-902 (from Reheis Inc ) 25 %
cyclomethicone was ground for 90 mmnutes using the method described 1n Example IP
with the following resuits.

Ta bution o d d
cydomethicone

Status mean median __ 99% of the particles smaller than
Before gnnding 5647p 51%2p 12982 p

After 90 muin gnnding 1036p 1014 p 1709

See Figure 2 for SEC chromatograms for the ground Reach AZZ-902.

22-
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Table 5 ana Peak area dis \O l
Status Peak | Peak 3 Penk 4 Peak 5
Before gnnding 26 7% 292% 320% 12 1%
After 90 min gninding 41% 21 6% 382% 361%
Table 6. Pea ratips 3 ¢ er distmibu
Status Peak 1/Peak 3 Peak 4/Pcpk 3 Peak 5/Pesk 3
Before grinding 091 109 041
After 90 mun. gnnding 019 180 168

In this Example 85% of the large Zr species were reduced and the amount of
small Al spccies was increased from 60% to 77%

Example 45
The method of Example 1P was used to obtain an enhanced salt as evaluated by
the method of Example IS A sample of Rezal-36 GP (from Reheis Inc) 25 %
cyclomethicone was ground for 60 munutes using the method described 1n Example 1P
with the followang results

7 _Particle istribu ol P owder
clomgthicone
Status mean median 99% of the particles smaller than
Before grninding 6731y 639%4u 15005 p

After90mmn gnnding 1651p 1576 3291 p

Sec Figure 3 for SEC chromatograms for the ground Rezal-36 PG

le for ground Peak area
Status Peak | Peak 3 Pepk 4 Peak 5
Before gnnding 3I54% 323% 8 7% 23 6%
After 60 min. gnnding 16 7% 351% 15 5% 327%
Table9 Pesk area ratios indicating the change of polymer distnbution
Status Pegk 1/Peak 3 Peak 4/Pesk 3 Peak 5/Peak 3
Before gnnding 109 027 073
After 60 min gnnding 045 044 093
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In this Example 53% of the large Zr species were reduced and the amount of \oc\
small Al species was increased from 50% to 58% Note that i this Example
dimecthicone was used and the machme shut down after 45 munutes A rerun of this
example should include a viscosity modsfier

U 0) MPL
The following formulations can be made with enhanced salts made according to
has invention using the method and salts described above. A particular enhanced salt of
interest is the one described 1n Example 2S which may be descnbed as a ground active
anuperspirant made with a 25% suspension of Reach AZP 902 m cyclcomethicope.
The average particle s1ze of this enhanced salt 1s 1 142 wath at least 50% of the particles
bemg 1 100 mucrons. All amounts are 1n percent by weight based on the entire weaght
of the composihon. The enhanced salt 1s prepared by the wet gnnding method of the
invention
Example #1F - Roll-On
A roll-on product may be made by combimng the followang ingredients with
muxing until homogeneous
Enhanced salt (25% active/cyclomethicone) 99%
Fragrance 1%
Example - olid Without er
A soft sohd product may be made by combimng the following ingredients with
muang until homogeneous.

Enhanced Salt (25%) 93 4%

Degussa R-812 Hydrophobically Modified Silica 36%

Fragrance 10%
Examples #3F — SF - Soft Sohd With Elastomer

Soft solid products may be made by combmng the following ingredients with
mixing until hbomogeneous. Note that three formulations (3F, 4F, and SF) are given.

Ingredjent 3F 4 3F
Enhanced Salt (25%) 660 S50 330
Shin Etsu KSG-15 Elastomer 25 365 500
(Shin Etsu Silicones of Amenca, Akron, Ohio)

AZ7902 Al-Zircomium tnchlorohydrex 80 125 160

Fragrance 10 10 10
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A soft solid product
mixing untii homogencous

SDATRIL o1

the following ingredients with

Enhanced Salt (25%) 58T%
Stearyl Alcohol 17 4%
PPG-14 Butyl Ether 11 9%
Phenyl tnmethicone 50%
Hydrogenated Castor Onl 4 0%
PEG-8 dusostearate 20%
Fragrance 10%

Also, a mixed system may be used with regular salt and enhanced salt so that
52.2% of the enhanced salt (25% in cyclomethicone) + 6 5% of an alurminum zrconium
tetrachlorchydrex salt may be used

Example #7F. Anhydrous Roll-On Antiperspirant
A roll-on product may be made by combining the following ingredients with
muang until homogencous

80 00% of a 25% suspension of an enhanced salt as descnbed mn any of the “S"
Examples
9 00% C12-15 alkyl benzoate (Finsolv TN from Finetex, Inc , Eimwood Park, NJ)
10 50% cyclomethicone (D5)
0 50% fragrance
Exemple #8F Roll-On Anhperspirant (Suspension)

A roll-on suspension product may be made by combumung the following
ingredients with mixing until homogeneous
24 00% cyclomethicone (D5)
1 40% of an aluminum zircomum tnchlorohydrex gly antiperspirant salt
71 4% of a 25% suspension of an enhanced salt as descnbed in any of the “S”
Examples
3 00% quaternium-18 hectonte
1 00% propylene carbonate
0 50% fragrance
0 10% fumed silica

Also, a mixed system may be used with regular salt and enhanced salt so that
70 0% of the cnhanced salt (25% wn cyclomethicone) + 1 40% of an aluminum
arcopium tnchlorohydrex salt may be used

25
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le An due

A stick product may be made by combing the following mmgredients with
muxing, heating untif all the waxes are solubilized, and unhl the whole muxture 1s
homogeneous. The product 1s then poured usto appropnate packages.
68 00% of a 25% suspension of an enhanced salt as descnbed n any of the “S”
Examples
14 00% stearyl alcohol
5 00% hydrogenated castor o1l
0 50% fumed salica
0 50% fragrance
5 00% C12-15 alkyl benzoate
7 00% cyclomethicone (D5)

Also, 2 mixed system may be used with regular salt and enhanced salt so that
60 0% of the enhanced salt (25% 1n cyclomethiconc) + 8 00% of an aluminum
zirconsum trichlorohydrex salt may be used.

Exsmple #10F, Agtiperspirant Stick

A stck product may be made by combiung the following ingredients wath
muixing, heating until all the waxes are solubilized, and until the whole muxture 15
homogeneous. The product 1s then poured into appropnate packages.
2 50% cyclomethicone (DS5)
63 00% of a 25% suspension of an enhanced salt as descnbed in any of the *§°
Examples
3 00% PEG-8 distearate
8 00% hydrogenated castor o1l
18 00% stearyl alcohol
0 50% fragrance

Also, a mixed system may be used with regular salt and enhanced salt so that
60 0% of the enhanced salt (25% in cyclomethicone) + 8 00% of an alumnum
zirconmum trichlorohydrex salt may be used.

# W 1
A cream product may be made by combimng the following ingredients with
muxing until bomogeneous No heating is requared
S 00% cyclomethicone (D5)
15 00% dimethicone (50 centistokes)

W
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68 00% of a 25% suspension of an enhanced salt as descnbed n any of the S’
Examples
6 50% hydrogenated castor o1l
5 00% alkyl sihcone wax (stearoxytnmethyl siloxane)
0 50% fragrance

Also, a mixed system may be used with regular salt and enhanced salt so that
60 0% of the enhanced salt (25% in cyclomethicone) + B 00% of en aluminum
arconium nchlorohydrex salt may be used.

Example #12F, Silicone Based Soft Solid Antiperspiant
A soft solrd product may be made by combining the following ingredicnts with
mnang until homogeneous
70 00% of a 25% suspension of an enhanced salt as made by anv of the “S” Examples
described above
24 50% cyclometiucone and dimethicone crosspolymer (KSG-15 from Shin-Etsu)
5 00% C12-15 alkyl benzoate

0 50 fragrance

F, Wax ft b

A soft solid product may be made by combinng the following ingredients with
muang until homogeneous
60 00% of a 25% suspension of an ephanced salt as made by any of the “S™ Examples
described above
15 00% hexanediol behenyl beeswax
15 00% phenyl tnmethicone
9 5% dimethicone (up to 350 centistokes, especially 200-350 cst)
0 50% fragrance

Also, a mixed system may be used with regular salt and enhanced salt so that
60 0% of the enhanced salt (25% 1n cyclomethicone) + 10 00% of an aluminum
zircomum tnchlorohydrex salt may be used

-27-
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A stick product may be made by combining the following ingredients with
mpang, heating untl all the waxes are solublized and untl the whole muxture is
homogeneous.

18 6% of an enhanced salt as made by any of the “S™ Examples descnibed above
55 8% cyclomethicone (D5)
22% stearyl alcohol
2% MP 90 castor wax
1%6 surfactant (PPG-14 butyl cther)
0 6% fragmance
#15 ft Sol

A soft sohd product may be made by combinung the following ingredients with
muxing until homogeneous
25% of an enhanced salt as made by any of the “S™ Examples descnibed above
46% cyclomethicone (D5)

10 0% 1socetyl alcohol

1% fragrance

5 0% quaternzum-18 hectorite

13% starch (DRY FLO com starch from National Starch, Finderne, NI}
Example #16F, Roll-On Antiperspirant

A roll-on product may be made by combimng the following ingredients with
muxng until homogencous
25% of an enhanced salt as made by any of the “S™ Examples descnibed above
66% cyclomethicone (DS5)

5 0% dimethicone (200 centistokes)
3 0% quaternium-] 8 hectonte
1% fragrance
Example #17F, Aeyosol Antiperspimant

An aerosol product may be made by combimng the following mgredients with
mixing until homogeneous
20% of an enhanced salt as made by any of the “S™ Examples described above
10% cyclomethicone (D5)

2% dumethucone (10 centistokes)
2% quaternium-18 hectonte

1% fragrance

65% propellant
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WE CLAIM

1 A method for enhancing the activity of an aluminum or an alummnum/zirconium
salt contmumng small and large aluminum species, compnsing (8) muang a parent salt
with a non-aqueous hiqud vehicle in which the salt 1s suspended but not soluble, and

grnnding the muxture at a temperature in the range of 20-70 degrees C to an average
parucle size of less than or equal to 2 microns, wheremn the enhancement comprises

increasing the smaller species 1n an amount of at least 10% as compared to the parent
salt.

2 The method of Claum 1 wherein the average particle size 1s less than or equal to
1 5 microns

3 The method of Claim 1 wherein the non-aqueous hiquud 1s hydrophobic

4 The method of Claum 1 wherein the a non-aqueous hquid vehucle 1s a member
of the group consistng of
(a) farty esters having 6-22 carbons 1n strught or branched chains,

(b) glyeols and polyols
(c) volatile sihcones,

(d) non-volatile silicones having a viscosity of up to 350 centistokes,

(e) hydrocarbons,
(f) alcohols having more than three carbons,
() mixtures of the foregomg

5 The method of Claim 1 wherein the non-agueous hiquid vehicle 1s 2 member of
the group consisung of

g} 812-Cl15 elgoxy ?enzoate

ethylene
dmaanommnomm

{c) octy! paimitate

{d) disopropyl adipate

(e dipropylens

) dberznats 2V

) Glycereth-7 benzoate

{g) propylene glycol benzoate

) glycereth-7 polyurethane

@) PPG-14 Butyt Ether

()] PPG-26 oleate

-28-
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ropylene glycol
socon Sscsme,
P lene
Em Acotate
D4-D6 cyclomethicones
D5 cyclomethicone
Methyl Gluceth-20
Benzoate
Dipropylene glycol
dibenzoate
Poloxamer 105 Benzoate
Poloxamer 182
Dibenzoate
oclyl stearate
octocrylene
PEG-4 diheptancate

neopentyliglycol
dicaprylate/dicaprate
propylene g
dicap caprate
tndecyl stearate
lycerath-7 benzoate
PPG-10 butana diol
tetrabutoxy tnsiloxane

benzyl benzoate
benzyl salicylate
dipropylene glycol
:gllcylate dl
iisopropyl dimer
dibnoleate
duscstearyl dimer
dilmoleate
diisodecyl adipate
Dioctyl sebacate
tncapyhn
pentaerythntol
tetraoctanoate

diisopropy! sebacate
2-ethylhexyl palmitate
Dodecalene
dipropylene glycol
benzoate

doctyl sucainate
polydecene

cetoary! octanoate
isocetyl octanoate
octyldodecyl mynstate
octanoate
dicapryl malleate
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neopentyl dicaprate
1sostearyl neopentanocate
Isocetyl stearoyl stearate
Isostearyl steatoyl
stoarate

neopentyl giycol

diocta diisostearate
neopentyl glycol
dusostearate/dioctancate
PPG-15 Stearyl Ether
Benzoate

octyl dimethyl PABA
octyimathoxycinnamate
octyl dodecyl behenate
cetyl octanoate

isodecyl oleate

2-ethyl hexyl 1sostearate

isostearyl isostearate
isopropyl paimitate
lsopropyl Stearate

Octyl dodecyl mynstate
phenoxyethy! benzoate
oclyl sononancate
benzyl laurate/mynstate/
palmitate

isohexadecyl salicylate
Isodecyl salicylate
Isotndecyl salicylate
octyl pelargonate

tu | citrate
isodecyl neopentanocate
laureth-2 benzoate
C12-C15 Alkyl Octanoate
isoparaffin

nommal paraffin
isododecane
iIsoeicosane
isohexadecane

Octyl Dodecyl Benzoate
2-ethyl hexyl benzoate
isostearyl benzoate
C12-C15 alkyl benzoate
dicapryl ether

hexyl laurate
Dioctylcyclohexane
laureth-4

C12-C145 alkyl lactate

octyl salicylate
C12/C14 alcohol mix

1socetyl alcohol
isostearyl alcohol

AR
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(-3) C20 guerbet alcohol \,[?(

(s-3) hexyl benzoate

(t-3) isononyl 1sononanoate

{u-3) isostearyl (actate

(v-3) benzyi laurate

(w-3) aliphatic hydrocarbons

(x-3) Tndecyl neopemancate

(y-3) tndacyl cctanocate

(z-3) octy! salycilate

(a-4) 1sopropyl isostearate

(b-4) isostearyl alcohol

(c-4) C12/C14 alcohol mix

(d-4) isopropyl iscstearate

(e-4) hght mineral oil

(f4) petroleumn distliate

(g-4) n-heptane

(h-4) 1-octanol

8—_:; lauryl aloohc;l ote
isopropyl paim

(k-4) oleyl alcohol

6 The method of Clmum 1 wheremn the non-aqueous hquid vehicle 1s a member of

the group consisting of cyclomethacones, muneral oils, and low viscosity fatty esters
having 8-18 carbons.

7 The method of Clam 6 wherein the nonaqueous hqud vehicle 1s
cyclomethicone

8 The method of Claim 4 wherein the glycols and polyglycols are members of the
group consisung of ethylene glycol, propylene glycol, 1,2-propanediol, dicthylene
glycol, tnethylene glycol, tetrasthylene glycol, dipropylene glycol, tnpropylene glycol
methyl propanediol, 1,6-hexanediol, 1,3-butanediol, 1 4-butanediol, PEG-4 through
PEG-100, PPG-9 through PPG-34, pentylene glycol, neopemtyl glycol
mmethylpropanediol,  1,4-cyclohexanedimethanol, 2,2-dimethyl-1,3-propenediol,
2,2, 4 4-tetramethyl-1,3-cyclobutanediol, and mixtures thereof
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9 The method of Claim 4 wherein the glycols and polyglycols are members of the
group consishng of propylene glycol, dipropylene glycol, tnpropylene glycol, 2-
methyl-1,3-propanediol, methyl propylene glycol, low molecular weight (less than 600)
polyethylene glycol, low moleculer weight (less than 600) polypropylene glycols, and
muxtures of any of the foregomg.

10 The method of Clum 1 wherein the parent salt s a member of the group
consisung of antiperspirant active salts contaming aluminum and antiperspirant active
salts contmning both alumunum and Zirconium.

11 The method of Claum 10 wheremn the perent salt 1s a member of the group
consising of zmconyl hydroxychlondes, zirconyl oxychlondes, basic alumioum
chlondes, bamc alummum chiondes combined with zwrcanyl oxychlondes and
hydroxychlondes, and orgamc complexes of each of basic aluminum chiondes with or
without zirconyl oxychlondes and hydroxychlondes and mixtures of any of the
foregoing

2. The method of Claim 10 wherein the parent salt 13 a member of the group
conaising of aluminum  chlorohydrate, alummum chionde, alumnum
sesquichlorohydmate, aluminum chlorohydrol-propylene glycol complex, zrconyl
hydroxychlonde, aluminum-zrcomum glycine complex, alummnum dichlorohydrate,
aluminum chlorohydrex PG, aluminum chlorohydrex PEG, alummnum dichlorohydrex
PG, alumnum dichlorohydrex PEG aluminum arcomum tnchiorohydrex gly
propylene glycol complex, aluminim zircomum mehlorohydrex gly dipropylenc glycol
complex, aluminum zrcomum tetrachlorohydrex gly propylene glycol complex,
aluminum zrconum tetrachlorohydrex gly dipropylene glycol complex, and mixtures
of any of the foregoing.

13 The method of Clarm 10 wherean the parent sait 13 a member of the group
consishing of alummum chlorohydrate, slumoum dichlorohyrate, alurmnum
sesquichlorohydrate, alummum zrcomum trichlorohyrate, aluminum zircontum
tetrachlorohyrate, aluminum zrcomum pentachlorohyrate, alumoum zircomum
octachlorohyrate, alumimmum 2rconium tnchlorohydrex gly, aluminum zrcomum
tetrachlorohydrex gly, and aluminum zircomum pentachlorchydrex gly

-33-

N



06T90" qBELESGD

10

15

20

25

35

IR-84T5

14  The method of Clmm 10 wherein the parent salt 18 a member of the group
consising of alummum chlorohydrate, alumnum chlonde, aluminum
sesquichlorohydrate, mrconyl hydroxychlonde, elumpum-zirconium glycine complex,
aluminum chlorohydrex PG, aluminum chlorohydrex PEG, alumumum dichlorohydrex
PG, and aluminum dichlorohydrex PEG

15  The method of Clam 10 wheren the parent salt 15 & member of the group
consising of alummum zircontum tnchlorohydrex and aluminum zarconium
tetrachlorohydrex either wath or wathout glycine

16 An enhanced salt as obtaned by the method of Claim ! wheremn the enhanced
salt 1s charactenzed as having a sum of Peak 4 + Peak 5 arcas m the enhanced salt
whuch 1 at lcast 10% greater than the sum of Peak 4 + Peak 5 areas of the parent salt.

17 An enhenced salt as obtained by the method of Claxm 1 wherein the enhanced
salt 13 chamctenzed as having a sum of Peak 4 + Peak 5 arcas 1n the enhanced salt
which 15 at least 20% greater than the sum of Pesk 4 + Peak 5 areas of the parent salt.

18 An enhanced salt as gbtained by the method of Claym | wherein the parent sajt
compnses aluminum and ;rconium and the enhanced sait 1s charactenzed as having (a)
a Peak | ares of at least 10% less than the Peak ] area of the parent salt; and (b) & sum
of Peak 4 + Peak 5 arcas in the enhanced salt winch 19 at least 10% greater than the sum
of Peak 4 + Peak 5 areas of the parent salt.

19  An anhydrous antiperspirant and/or deodorant product made with an enhanced
salt as claimed 1n Claim 16 wherein the anhpersmrant and/or deodorant product
(a) has a water content not exceedng 4% excludmg waters of hydration for the
enhanced salt;
(b) does not contain methanol ethanol or isopropanol 1 an amount greater than
5% and
(c) limts any glycol component to an amount which does not exceed 50% by
weight of the amount of enhanced salt in the product.

20 An anhydrous antiperspirant and/or deodorant product according to Claim 17
having a physical form selected from the group consisung of stick, gel, soft sohd, roll-
on, cream pump spray and serosols
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21 An snhydrous enhperspirant and/or deodorant product according to Clam 19
which 1s a suck compnsing 0 5-25% enhanced salt, 20-80% of a member selected from
the group consisting of cyclomethicone and 1soparaffin, 5-80% wax gelhng agent; 0-
20% surfactant, 0-50% emolblents, and 0-3% fragrance

22  An anbydrous antrperspimat and/or deodorant product sccording to Clam 19
which 13 a soft sohd compnsing 0 5-25% enhanced salt, 20-80% of a member selected
fram the group consisting of cyclomethicone and 1soperaffin, 5-80% wax gelling agent;
0-20% surfactant, 0-50% emwolhients, 0-3% fragrarce  0-10% clay; 0-60% inext filler

23 An anhydrous antiperspirant and/or deodorant product according to Claym 19
which 1s 2 roll-on compnsing 20-90% cyclomethicone, 0-20% dimetlucane having a
viscosity of up to 350 centistokes, 0-10% quaternium-18 hectonte, 0 5-25% enhanced

salt, and 0-3% fragrance

24  An anhydrous antiperspuant andfor deodorant product sccording to Clam 19
which 12 an aerosol compnsming 5-30% cyclomethicone and/or 1soparaffin, 0 20%

dimethiconc having a viscomity of up to 350 centistokes, 0-10% quaternium-18
hectonte, 0 5-25% enhanced salt 50-80% propellant and 0-3% fragrance

E
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ABSTRACT

This invention compnses. (1) a wet gnading method for enhancing the activity
of an aluminum or an alummumy/arconum salt without the dilution and heanhng
traditonally required wherein the enhancement 1s descrnibed as formung a salt wheremn
the amount of smaller aluminum specaes as represented by Peak 4 + Peak 5 15 increased
by an amount of at least 10% over the parent salt, and, 1f 2ircomium 18 present, the ares
of Peak 1 1n the parent salt 13 at least 10% greater than the area of Peak 1 after grmding,
(2) an enhanced alumnum or ahompum/arconum sait itself, and (3) anhydrous (less
than 4 % water excluding waters of hydration for the enbanced salt) anhpersprant
and/or deodoram products made with the salts descnbed m (2).
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1 acknowledge the dnty 1o disclose o the Office all mfornsation known io me 0 be materal bo patentability as defined in Title 37 Code of Fedenal
Regulsnona, §1.56

chaim fnregn prionty benefits under Tide 35 United Staies Code, §119 af mry foragn sppheation(s) for papert ar mventor’s cartificate listed
and have also ldentified below any foregn spplicstion for patent or inventor’s cextificate having a filing date before that of the spplicetson on
peiovity 1 clmmad:

1 Al

1 A Senial No. I Counlry DuMonth/Year Filed Prionty Clmmed
o Yes _No

clum the benefit under Tithe 35 Umted States Code, § 120 of any Undted States sppltcation(s) histed below snd, msnfer as the sulyeet naaiter
of the clxups of this applicalion w» not dsclosed 1 the prior United Staves spplication 1 the: marmer provided by the first pamgreph of Title

United States Code, § 112, [ acknowledge tha duty to discloae to the Ofice all infornaton Inown to me to be moxterial 1 patontability =3 defined
37 Code of Pederal Regulsthoms, § 1.56 which became available between the filing date af tha prior agplication snd the natuonal o PCT

offuational fikng date of this spplicacion.
=]

(S Ao sl — i D Sk (pcanaed_pending, dacone) |
A

I hereby clmm the benefit under Title 35, Unitd States Code 119(e) of sy United States provimonal applicatzens hated below

I Provisional Priewity —
| Applicabon Senal No. Piling Dut» Statns (patented, pendmy, shendoned) |
N/A

I heroby declare that sll statements mads herein of my own knowledge are true and that all statements made on snformaton sod behef are belizved
betrue and farther that these statementy were made with the knowledge that willfal false statements and the like 30 made sre prshable by fine ar
impriscnment, or both, under Secuan 1001 of Title 18 of the Umted Stutes Code and that such wallful falss statements may jeopardize the vahdity of
the applwcaion or any patent laed thereon,

(Page 1of 3



POWER OF ATTORNEY A1 2 aamed frvenicr 1 harery sppoint the fallowing srtorosy(s) endior agent(s) (o prosecass dus Ké\
and transact all business in te Patuot and Trademerk Office cormected therewith. Richard Ancel, Reg. No. 26,438, Heary S. Goldfine, Reg.
A 4ae nnl:luebmmmnmmmumu.mr:nun&mmu NII-E-‘M'.HMIH

Net'27

Direct Telephone Calls Te:
Rosemary Miano, Reg. No. 29,674
Ph. (732) 878-7153

Fax (732-878-7853 or 7660

WILSON LER

Sdeuﬂmlnm’fipm

Residence
| Bloomfleld, New Jersey 07003, USA

Occupstion- Semlor Techwirs] Associate

Gitizenahup
USA

DOB. 10/341

Post Office Addrens
| 51 Meartiostone Raad, Bloomfiehd, NJ 07983, UBA

FULL LEGAL Name of SECOND Joirt Inventor if amy
XIAOZHONG TANG

Second Joint Inventor's Signature

Bridgewater, New Jersey 08807, USA

-
P tirenship

SPos Offics Address
Crestview B New py 08307, UBA

F I.I.GALNned'TmIDlmlhm ifany
: JOEN BRAHMS

 pocond Joint Inventor’s Signsnre

Occupston.  Senior Techniesl Associate

pPiscataway, New [ USA

O DO.B. 4206
pat Office Address

(441 Abbot Court, Piscatsway, New Jersey 08854, USA

" lLl.lGALNuleUITHJdnhm:!ny
JAMES CUSH

Benndlmntlnvm'sw Date
Rendence QOccupation.

W, New J 07675

Clirensinp DO.B. ¥13/56
USA

Post Office Address

384 Jaskson A Wi New 97673

FULL LEGAL Name of FIFTH Joutt Inveator if sy

ANTHONY BSFOSTIO -
Second Jount Inventor's Signature Date
Residence Occupanon. Technieal Asvociate
| Roselle, New Jersey 07203, USA —_
Clazenshop DOB VIS
L USA__

Post Office Address

414 Easgt Thord Avenue, Rogelle, New Jersey 07203, USA

(Page20l3)



meklMﬂmmmYnu-nm-nmm-nummuumm-h.uMmummqﬂ%)c%fb
and transact all business in tha Paient sod Trademark Office connected theqewith- Richard Ancel, Reg. No. 26,438 Henty 3 Goldfine, Reg. Na.
38468 Bernand Lacherman, Reg. No. 26,194; Michacl M. McCiresl, Reg. No. 25,356 Rosunary Misoo, Reg. No. 29,674, Richard E. Nanfeldt, Rey

No. 37,050, Pl Suspirg, Reg. No, 22,322; Martn Bermacl, Ry, No, 2,189, who sl have full power of sbotution mnd rovocation

Send Correspondence Te: Direct Telephone Calls Tot

Colgate-Palmolive Company Rosemary Musno, Reg. No 29,674 Y&t
909 Ruver Road Ph. (732) 878-7153

PO Box 1343 Fax (732-878-7853 ar 7660

Piscamaway, New Jersey OB85S5-1343

FULL LEGAL Name of SIXTH Jolnt Investor, if any

MARIE JOHANSSON
Second Jomt Inveninr's Sygnatre Date

p—

Rendencs
| Watebung, New Jeracy 07060
Cltrenainp

| UBA___
Pozt Office Address
22 Rags Drive, Watchumg, Now Jersey 07060, UBA

Occupstion. Senior Research Scicntist

DOB LVIVES

D 6730 22EL65560

(Page 3of3)
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a7
Industria y Comercio

SUPERINTENDENCIA

INFORME DE PROTOCOILO

Expediente 03~2545
Fecha 10 de julio de 2003

Se certifica que

Desde fecha 2 de agosto de 1972 ’
del folio 612 al folio 616 del
libro de Protocolo N* 3 : obra el poder

N® 131 conferido por COLGATE
PALMOLIVE COMPANY

domiciliado(a) en New York, New York E U A

al doctor RAMIRO CASTRO DUQUE y/o RAFAEL
BERNAL SALRMANCA

Representante en Santafé de Bogotd D C. los
mismos

Facultad para deslstir SI

Revisado 202047

Carrera 13 No 27-00Pisos5 7y 10
Conmutador 382 0840
Fax 350 5220
E-mall info@sic govca
wwwsicgoveo T
Bogota, D C Colombla
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Industria y Comerci

SUPERINTENDENCIA

o131

Bogotd, DG,

Doctor OficioN° (7236

Ramro Castro Dugue

Apoderado

Colgate-Paimolive Company

ASUNTO Radicacion N° 03-2545
Solcilud ntemaclonal PCTAIS2001/19568
Facha miclo fase nacional 18/01/2003
Trémite oM

. Evento 37

Actuacién 40
Folios 001

Como resultado del examen de forma, reaizado con fundamento el e articulo 38 de la Decision 488 de la Comisidn
de la Comunidad Andna, articulo 27 del Tratado de Cooperacidn en Matena de Patentes (PCT), regla 51 bxs del
Reglamento y Circular Unica de la Superintendencia de Indusiria y Comercio, 8e le comunica que:

0 La solicitud no contiene la copia del documento en que consta la cemdn del derecho a la patente del mventor al
sofictante 0 a su causante. (Art. 26-k) Decimtn 486)

En cumplimlento de lo dispuesto por el articulo 39 de la Decesitn 486, se le requeere para que dentro del término de
dos meses sigwentes a la fecha de nobficacdn del presente oficlo, complete los requisilos anterlormente enunciados.
mmwwmmdmmm.thmmmwam

. Notifiquese e presente oficio conforme a lo dispuesto en el numeral 52, Reral e), dal capiiulo quinto dal tfulo
primero de la Gircular Unica N° 10 de 2001

El anterior requerimlento fue notficado por fjacién en ista defeche,_ 0 3 SET 2009




