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ABSTRACT OF THE DISCLOSURE

A novel ZAG complex and a process for making same, the process
comprising mixing zirconium hydroxychloride, an aluminum chloro
specles of the formula Alz(OH)G_xCIx wherein x = 1.5 to 6 and
an amino acid in aqueous solution and, optionally, drying said
agqueous solution to obtain a dry ZAG salt. The invention further
includes antiperspirant compositions and products containing the

ZAG complex and an activated aluminum chlorhydroxide, and processes

for the manufacture of said compositions.

[BP-8906A])
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Backaround of the Invention

The preparation of aluminum- and zirconium-based antiperspirant
materials generally involves combining compounds of these metals
with an amino acid under suitable conditions. Such materials are '
generally referred to as ZAG complexes and have often been shown to
be chemically distinct species having antiperspirant efficacy,

l.e., the 1inhibition of perspiration when applied to human skin,

especilially the axilla.

In U.S. Patent 4,775,528 to Callaghan et al, an antiperspirant

composition 1s produced by heating a 2 to 18% aqueous solution of

aluminum chlorhydroxide to aﬁ least 50°C, mixing zirconyl
hydroxychloride with the solution before, during or after heating,
continuing heating of the agueous mixture until prescribed
characterizations are achieved, and thereafter rapidly drying the
heated aqueous mixture to obtain a solid material having an Al:Zr
atomic ratio of from 6:1 to 1l:1 and also having peak 4 and peak 3
Al chromatograph peaks, the ratio of peak 4 to peak 3 being at
least 2:1. Patentees épecify in Claim 1 that the zirconyl

hydroxychloride be mixed with the aluminum chlorhydroxide solution
before the solution loses all of its water, i1.e., "before

completion of . . . drying".
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U.S. 4,818,512 to Markarian et al -- which is assigned to
applicants' assignee -- describes the production of an improved
activated aluminum chlorhydroxide material from a conventional
activated aluminum chlorhydroxide material, the improved material
belng characterized by containing a high concentration (77 to 85%
by welght) of the K4y 0.4 fraction. The improved aluminum
chlorhydride of the 'S12 patent is prepared by heating a 5% aqueous

solution of the conventional aluminum chlorhydroxide material under

certain conditions and spray-drying the product. The material made

1n the 'S12 patent may be combined with zirconium=-containing
specles to yield zirconium-aluminum-glycine (ZAG) complexes or

compounds, which are highly efficacious as antiperspirants.
The Invention

It has been discovered that, under certain conditions, solu-
tions of certain aluminum chloro species (as hereinafter described)
and zirconium hydroxychloride, i.e., 2ZrO(OH)Cl, can be admixed in
the presence of an amino acid, as to yield a ZAG material, the
solid form of the material being obtained by conventional drving
means, such as by steam bath evaporation, spray-drying and
freeze~-drying. The ZAG material is believed to be a new chemical
entlty having a unique chemical formula. Antiperspirant
compositions having superior antiperspirant properties are obtained
when the ZAG material is formulated with activated aluminum

chlorhydroxide, Al,(OH):Cl (hereinafter also referred to as

"ACH"), as hereinafter described.
-3 -
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This new material is a zirconium-aluminum-glycine (ZAG) or
Al/Z2r polychlorohydrex-glycine material, which is referred to

herein variously as a "ZAG compound", "ZAG material", "2ZAG complex"

or "ZAG salt". For simplicity, applicants will generally refer to

the dried ZAG material as a ZAG salt. The term "ZAG complex" is
often used by practitiocners of this art, but in a general sense,
since the mechanism by which the ZAG material is formed is not well
understood. The ZAG material is a complex in the sense that the

various constituents interact in a chemical or physical manner to

provide the subject ZAG species.

By "aluminum chloro species'" applicants mean aluminum chloride
and aluminum hydroxy chloro species defined by the formula
Al, (OH)¢.,Cl,, wherein x = 1.5 to 6, in particular, 2/3 basic
aluminum chloride, Al, (OH),Cl,, and 3/4 basic aluminum

chloride, Al,(OH), 5Cl, . Thus, when x = 6 the salt is

aluminum chloride, AlCl,, which salt may be hydrated with up to 6

noles water.

As used herein, "antiperspirant composition" means a
composition obtained by dry-~blending the ZAG salt of the present
invention and an activated aluminum chlorhydroxide or, alterna-
tively, by mixing a solution of the ZAG material and a solution of

an activated aluminum chlorhydroxide, and then rapidly drying



same. AS used hereln, "antiperspirant product" means the
antiperspirant composlticon ilncorporated into a cosmetically

acceptable carrier or vehlicle, as hereinafter described.

In this specification and in the claims, unless otherwise

lndicated, all percents are percent by weilght and all parts are

parts by weilght.

The ZAG complex of the present 1nventicn 1s formed by preparing
an agqueous solution of TrO(OH)Cl, the aluminum chloro species and
the amino acid, and, greferably, heating said solution. The ZAG
salt 1s obtained thereafter by drying the solution. In a preferred
embodiment of thls process, 66.8 parts of a nominal 50% ZrO(OH)Cl
solution, 19.4 parts of a 50% AlCl, solution and 13.8 parts of
glycine were heated together on a steam bath and dried, to vield a
dry powder (ZAG salt) contalning on assay 26.6% zirconium, 2.0%
aluminum, 24.4% glycine (percent glycine calculated by difference)
and 18.1% chloride. A ZAG salt containing 25.5% Zr, 1.9% Al, 23.6%
glycine and 17.5% chloride -- which values are only slightly less

than the assayed ZAG salt made by the described procedure ~- has an

empirical formula of

Aer404(OH)4C17Gly4.5'nH20

wherein n = 0~9, preferably 2-7.
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An antipersplrant composition containing the ZAG salt and an
ACH 1s obtained by dry-blending of these two antiperspirant active
materials. An antiperspirant composition was obtained by
dry-blending 48 parts cf the above~described ZAG salt with 52 parts
ACH powder. The resulting antiperspirant composition contained

13.3% Al, 12.4% Zr and 16.8% Cl and had an Al/Zr atomic ratio of

J.6:1 and a metal/chloride ratio of 1.3:1.

Simllarly, a solutlon containing 66.8 parts of a nominal 50%
ZrO(OH)Cl solution, 19.4 parts of a 50% AlCl3 solution and 13.8
parts glycine was spray-dried to yield a ZAG salt containing on
assay 28.7% Zr, 2.1% Al, 26.6% glycine and 19.4% chloride. The

emplrical formula was similar to that given above. This ZAG salt

was blended or mixed in a dry state with dry ACH to yield a highly

useful antiperspirant composition.

In another embodiment of the present invention, the anti-
persplrant composition i1s made by first preparing an acqueous
solution of ZrO(OH)Cl, the aluminum chloro species and the amino
acld, preferably by mixing the solution at about room temperature
to obtain the ZAG material, combining said solution containing the
ZAG material with a solution of ACH preferably at about room

temperature, and thereafter rapidly drying the solution.



Advantages

The compounds and compositions of the invention have several
advantages over other antiperspirants. The ZAG/ACH combinations
made 1n accordance with the invention are significantly more

efficacious than are commercially available tetra ZAG salts.

In addition, the ZAG salts made in accordance with the process

of the 1nvention are characterized by their

(1) Ease of manufacture,
(2) More uniform chemical properties, and

(3) Good stability during the mixing process.

These and other advantages and aspects of the invention will be

apparent after a consideration of the following description and

claims.

Detalled Description of the Invention

The description of the invention will focus on discussions of

the new ZAG salt, the ACH with which i1t i1s combined, and the final

antiperspirant compositions.
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ZAG Ingredilent (Component 1I)

The new ZAG compounds of the present invention are

aluminum-zirconium polychlorohydrex-amino acid materials. Glycine

1s the preferred amino acid. The description herein shall refer,
for simplicity, to glycine when generally describing the amino
acid, except when the context indicates otherwise, as in the

illustrative examples and specific embodiments.

In the past Al-Zr-glycine complexes have been made by heating
an aqueous solution of aluminum chlorohydrate with zirconium and

dJlycine for appropriate periods of time. Previously cited U.S.

Patent 4,775,528 £o Callaghan et al disclosed such a process..

The ZAG complexes of the present invention are polymeric
specles which have proportions of zirconium, aluminum, glycine and
chloride as set forth in Table I. The atomic ratio of Zr;al is in

the range of about 6:1 to about 2.75:1.

The ZAG complexes of the present invention are made Dy

preparing an aqueous solution of zirconium hydroxychloride
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(ZxO(OH)Cl); an aluminum chloro species: an amino acid{ for
example, glycine, wmné and alanine and heating the solution, The
aqueous solution contains from about 25 to 40%, preferably from 30
to 37% 4rO(QH)Cl, from about 8 to 12%, preferably from abouﬁ 9 to
11% AlCl,, and from 11 to 17%, preferably from about 12 to 15% .

amino acid.

The 1lndividual components may be added as dry powders to water
to rorm the aqueous solutlon. Preferably, premixes of ZrO(OH)Cl
and AlCl, are employed, with amino acid being added to either

premix or to the combined premlix solutions.

Commercially available ZrO(OH)Cl splutions (i.e., 25 to 50%
aqueous Z2rO(OH)C1l are especlally useful. Basic zirconyl chloride
or zirconyl hydroxychloride available from Westwood Chemical
‘(Middletaown, New York) and Magnesium Electron, Inc. can be used,
Mixtures are operable. As previously described, the aluminunm
chloro specles component of the ZAG material is a Sélt of the

general formula Al,(OH),_,Cl, wherein x = 1.5-6, for example,

X
AlCl,, 2/3 and 3/4 basic aluminum chlorides. The aluminum chloro
specles are typically avallable commercially and used as aqueous
solutions. Aluminum chloride is the preferred aluminum chlorq
specles, as thils salt is the most acidic of those inclﬁded in the

general formula. Aqueocus aluminum chloride solutions having a 50%

actives concentration are available from Reheis Chemical Co, These
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commercially available zirconium and aluminum salt solutions are
provided as '"'nominal" solutions, e.g., a 50% solution contains

approximately 50% of the active ingredient.

The zirconium-contalning solution is combined with the aluminum
chloride solution via simple mixing at a temperature in the range
of from about 70 up to about 240°F, preferably from about 70 to
about 140°F. Generally, mixing time is not critical, and is
completed 1n under 1Z nminutes, preferably within 10 minutes, the
time required for mixing depending on the size, temperature and
degree of agitation of the batch. Longer mixing times are
possible, but are not economically practical. Heating of the
solution when elevated temperature 1is used may be conducted by
conventional means such as a steam bath, steam jacket and closed
loop cilrculation through a heat exchanger. At higher temperatures
system pressures would be such as to avoid boiling of the aqueous
solution and to ensure sultable control of the process. The
pressure can be determined easlly by using steam tables. It is
believed that the ZAG complex is formed during this mixing
procedure. However, applicants do not wish to be bound to any

partlicular theory regarding complexation or salt formation.

The third component is a commercial amino acid typically of 99

to 100 percent purity, preferably glycine. Suitable glycines are

glycine crystals made by Robeco Company of New York and glycine



powders made by Chattem Company of Tennessee. Other amino acids,

e.g., alanine, glycine and the like, are also suitable.

It 1s convenient to form aqueous premixes as of the ZrO(OH)Cl
and the aluminum chloro constituents, and thereafter to combine
these solutlons, along with the glycine component. The glycine
component may be added to elther premix or to the combined premix
solutions. An agqueous premix'of the glycine component is also
acceptable. Alternatively, an aqueous solution of ZrO(OH)Cl and
the aluminum chloro species can be prepared based on the use of the
dry materials, although this 1s not preferred. Also, any one of

the dry components can be added to an aqueous premix of another

component.

As previously mentiocned, aqueous solutions of ZrO(OH)Cl and the
aluminum chloro species are commercially available and may be used
as the premilx solutions with or without dilution. The use of

premlx solutions is preferred for ease of handling.

After completion of mixing, the ZAG salt, i.e., the dry ZAG

complex, can be obtained by drying the solution to substantial
dryness. The time to effect drying 1s not critical, and will
depend on the size of the batch, the temperature and pressure of
the mixing vessel, and the drying equipment used. It is preferable

to effect drying rapidly, which can be accomplished best by
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spray-drying techniques well known in the art. A portion of the
water 1n the aqueous solution may evaporate during the mixing step
when elevated temperatures are used. Drying methods include those
which employ a steam bath, spray-drying, freeze-drying, etc.

Drying 1ls carried out until an essentially powdery state is

reached.

The process described above may be conducted by batch,
seml-batch or continuous techniques. Typically, a semi-batch
process 1s employed with preparation of a given quantity of the
solution mixture containing the components, with direct feed to a
spray drying chamber. In this case drying is rapid, especially
when elevated temperatures are used. The solution mixture may be

prepared by simultaneously charging the mixture vessel with premix

solutions.

Once the powder has been obtained, it may be ground (e.g., via
jJet-milling or other commercial process) to yield an impalpable
powder for storage, shipment, or further processing. Typically,
97% of thils powder passes through a 325 mesh screen, and provides

good organoleptlc properties when provided in an antiperspirant

product.

Table I sets forth a typical assay of the ZAG salt (Component

[) obtalned by the process of the present invention.
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TABLE I
COMPOSITION OF ZAG INGREDIENT

(COMPONENT T)

Broad Preferred Highly
Range . __Range - Preferred
¥ Zr . 23.0-34.7 25.8-31.6 28.7
t Al 1.7- 2.5 1.9- 2.3 2.1
¥ Amino Acid 21.3-31.9 23.9-29.2 26.6
¥ Chioride 15.5-23.3 17.5-21.3 19.4

Wnile the exact nature of the ZAG salt is not readily
ascertalned, the ZAG salt, based on a theoretical correlation. of

the assays made on the material, generally conforms to the

emplirical formula

Aer404(OH)4C17Gly4.5'n320

wherein n = Q0 tao 9.

Activated ACH (Component II)

The 2AG compound may be employed to form an improved
antiperspirant composition alsc containing an activated aluminum
chlorhydroxide (ACH) component. ACH components are well known in
the art, as described,'for example, in Antiperspirants and

Deodorants, K. Laden (Editor), pp. 214-8 (1989) .

See also U.S. 3,904,741 to Jones et al,
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One highly useful ACH 1is described in the previously cited U.S.

“atent 4,818,512 o Markarian et al.

The preferred ACH component of the antiperspirant composition

typically has the following approximate distribution for the Al

speciles:
TABLE II
PERCENT ALUMINUM PEAK HEIGHTS FOR ACH
Kq = 0 Kq = 0.25 Kqg = 0.4 Kq = 0.6
Preferred 0-1 25-35 50«60 5«20
Range

Commercially availlable ACH powders are available as the
products sold under the trade names DM200 or DM250 by Westwood
Chemical (Middletown, lNew York), RE101 and RE103 by Reheis

(Berkely, New Jersey) and Q5-7171 (AAH) by Dow Corning (Midland,

Michigan).

Antiperspirant (ZAG/ACH) Combination Compositions

The ZAG salt and the ACH components, discussed above, may be
combined, undiluted with carrier(s), via simple mixing in a

substantially dry state to obtain a homogeneous blend, typically



for between 30 to 120 minutes, preferably for between 60 to 90
minutes, to yield a highly efficacious antiperspirant composition.
The weight ratio of ZAG salt to ACH present in the antiperspirant
composition is from about 2:1 to abut 1:2, preferably from about
L.5>:1 to about 1:1.5, most preferably about 1l:1. A typical
antlpersplrant composition contains 13.3% Al, 12.4% Zr, 16.8% Cl

and 11.5% glycine, and has an Al/2r atomic ratio of about 3.6:1 and

a metal/chloride atomic ratio of 1.3:1.

In another embodiment of the present invention, the
antiperspilrant composition is prepared by first forming the aqueous
solution containing the ZrO(OH)Cl, the aluminum chloro species and
the glycine constituents, combining said solution with the
activated aluminum chlorhydroxide, and rapidly thereafter drying
sald solution to form the solid antiperspirant composition. 1In
this embodiment it is important that the mixing of the constituents
pe conducted at lower temperatures, typically less than about
125°F, and preferably at amblent. The weight ratio of the ZAG salt
to the ACH present in the antiperspirant composition is as
previously described. The assay and Al/Zr and metal/chloride
atomic ratios for the antiperspirant composition in accordance with

this process embodiment are also as previously described.

In the process described 1n the paragraph above, the time in

which the ACH and the ZAG material are present together in the



061057

n the aqueous phase should not be excessive, in order to obtain a
final antiperspilirant composition having a high proportion of Kq
0.4 for the aluminum specles. Accordingly, the preparation of the
combined ZAG-ACH solution and the drying process should both
preferably be effected rapidly, within the practical time limits
imposed by conventional processing equipment. The combined ZAG
complex~ACH solution 1s typlcally ready for processing in the
drying equlpment as soon as an essentially homogeneous mixture is
obtained. Generally, this 1s within about 5 to 20 minutes,
preferably within 5 minutes. Drying should also be completed
rapidly. In general, using a shorter mixing residence time
provides greater leeway for the time in which to carry out the
drying procedure. Spray-drying provides essentially instantaneous

drying, and accordingly 1is highly preferred. The mixing and drying
steps, 1n total, should not exceed about 30 minutes, and preferably

are effected in less than about 15 minutes.

The final dry antiperspirant composition obtained in accordance
with the embodiments of the present invention was analyzed using
the gel chromatographic technique set forth below. The ZAG/ACH

antlperspirant composition of the invention has the following Al

specles Ky distribution for the Al species:
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TABLE III

¥ Al Ky PEAK HEIGHTS FOR Z2AG/ACH COMBINATIONS
Kg = O K g = 0.25 Kq = 0.4 Kq = 0.6

P A el o

Broad Range 0-5 30-40 40-60 5-20

Preferred Range 0=3 25=-35 50-~60 5-20

In general, combinations in which Ky 0.4 for 50% or more of

The Al peaks are preferred.

Polymer Characterization Techniques

The character of the ACH and of the ZAG/ACH compositions was

determined using the following procedure.

Aluminum specles distribution for ACH and ZAG/ACH mixtures are
obtained from gel filtration chromatography. The principles of gel
filtration are discussed in Gel Filtration Theory and Practice
published by Pharmacia Fine Chemicals, Uppsala, Sweden (November

1981-82) .

As explained in Gel Filtration Theory and Practice, Kq 1s the

distribution coefficient, which is defined by the equation

Rqg = (Vg=¥5)/Vg
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. volume of the stationary phase

Generally, the gel chromatograph measures Kyyr deflined by the

equation

Kav = (Va=¥Ygo) / (Ve=V4)

where

Vt = total volume

Koy represents the fraction of the stationery gel volume
which 1s availlable for diffusion of a given solute species. For a
given gel, there is a constant ratio K,,:Kz which is
independent of the nature of the solute or its concentration. 1In
the characterizations of the active antiperspirant components and
compositions, the gel chromatography technique measures Ky
Measurements using the gel chromatography technicques herein
described and used in the characterization of the antiperspirant
actives, 1in fact, measure the parameter K,y However, because
the ratio K,,:K3 1ls close to unity, it is common practice in

the antiperspirant art to use these parameters interchangeably.
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Metal analysis of the separated species eluting off the column

are obtalned by ICP spectroscopy. The following conditions are

employed.

Column : Sephadex” G-25 resin (superfine) 50 cm
manufactured by Pharmacia Fine Chemicals

Eluent : 0.2M KC1/0.0035 M HC1

Sample Size : lOO//Llof a freshly prepared 13% aqueous
solution of activated ACH or ZAG/ACH
antliperspirant composition

Flow Rate : 0.4 ml/min.

RI Detector : Shimatzu RID 6A

Metal Analyzer: Perkin Elmer ICP 6500

OQther Igggediegts

The ZAG salt and the antiperspirant compositions of the pregent
invention may be incorporated into a cosmetically acceptahle .

carrier or vehicle ta provide commercially useful antiperspirant

products.

The antiperspirant products of the invention may contain a wide

variety of materials conventionally employed in the manufactura of

such products.

*Trade mark
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Exclplents such as fillers, diluents, coupling agents, pH
modifiers, buffers, colorants (e.q., opacifiers, whiteners),

pertumes, flow-control agents (e.g., anticaking agents), thickener:

and the like and mixtures thereof can be used in suitable
quantities in the compositions of the invention, as is well known
ln the art. Suitable excipients and their concentrations in an
antiperspilrant product are described in U.S. 4,781,917 to Leubbe et

al, U.S. 4,774,079 to Shin et al and U.S. 4,083,956 to Shelton.

The antiperspirant products of the invéntion may be solid,
semlsolld ar liquid in form. When desired, they may be made into
qels, pastes, creams, foams, or aerosenl liquids using suitable
amounts of diluents or other extenders. The formulations are
contemplated for use 1n deodorant/antiperspirant products which are

applied as sticks, sprays, roll-ons, creanms, lotions, and the like,
The following examples illustrate the invention.
Example 1: Preparation of ZAG salt (Component I)

Thls example illustrates the preparation of ZAG salts.

Solution A below was prepared by admixing the recited ingredients,




Solution A

ZrO (OH) C1

Tngredient

(50% aqueous solution)

AlCl, (50% agqueous solution)

Glycine

2
L

100.00

Solution A was heated at about 180°F with gentle stirring over

a steam bath untilil a highly thickened,

aqueous residue remained,

after which the residue was placed in an oven until a powdery solid

Wwas obtalned.

All dilute solutions used contained water as the diluent.

The

resultant dried ZAG ingredient (Component I) powder was analyzed as

follows.

Ingredient

Zirconium
Aluminum

Chloride

Theoretical
Amount

25.5

1.9

L7.5

- 2] -

Assay ¥ of
Amount Theoretical
26.6 104

2.0 105
18.1 103
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ExXample 2

The ZAG salt of Example 1 was dry-mixed with an ACH powder
obtained from Reheis (RE10l) to provide an antiperspirant
composition containing 48% ZAG salt and 52% ACH. The ACH was
characterized as having a K3 0.4 concentration of 59%. The
dry-mixing was conducted in a twin shell blender for about one

hour. This resulted in the final ZAG/ACH antiperspirant

composition.

Example 3

Solution A (from Example 1) was spray-dried to obtain the ZAG
salt (Component I) in lieu of oven-drying. The resulting ZAG was
dry-blended with ACH using the procedure of Example 2 to obtain a
final ZAG/ACH antiperspirant composition. Analytical results on
these systems were similar to those obtained in Example 1.
Spray-drying is the preferred method used to prepare ZAG ingredient

(I) powders, rather than evaporation using a steam bath or

oven-drying.

The antiperspirant composition was incorporated into a vehicle,

the antiperspirant product containing the following ingredients:

- 22 -



Antiperspirant Product Wt. %
Antiperspirant composition 24.00
Cyclomethicone 7158 53.05
Stearyl alcohol 13.00
Hydrogenated castor oil 4.00
PEG-25 Propylene glycol stearate 1.00
Glyceryl monostearate 0.35
Butylated hydroxytholuene 0.05
Talc 4.00
Fumed silica 0.50
Pentadecalactone 0.05

100.00

Three clinical studies comparing this ZAG/ACH antiperspirant

product against Dow Corning 369 (normal tetra ZAG salt) in BANR
Solid were conducted. The tests showed that the combination of
this 1nventlion was 9.7% drier than Dow Corning 369 in the first

study, 6.9% drier in the second study, and 8.6% drier in the third

study.

Example 4 {Comparative)

100 g of Solution A (Example 1) was mixed with 61.66 g of RE1l0l
ACH powder, heated for 90 minutes on a steam bath and dried in an

oven as 1n Example 1. The resultant powder had a Kg 0.4 value of

17%, which 1s unacceptably low.

— 23 -
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cxXample 5

The antiperspirant composition was prepared by the alternate

process of the present invention, as follows:

66.8 g of a 50% aqueous ZrO(OH)Cl solution was mixed with
19.4 g of a 50% aqueous aluminum chloride solution and 13.8 g
glycine at room temperature. This solution, which had a ZAG
material concentration of 13.8%, was combined with 100 g of a 15.0%

aqueous solution of activated ACH in a common vessel. Immediately,

the combined solutions were spray-dried to produce a ZAG/ACH

antiperspirant composition in powder form.

The concentrations of ingredients in the ZAG and ACH solutions
can be adjusted to produce the final ZAG/ACH ratios discussed above

under "Antiperspirant (ZAG/ACH) Combination Compositions."

Reasonable variations, such as those which would occur to a

skilled artisan, can be made herein without departing from thae

scope of the invention.

-w 24 -
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE AS FOLLOWS: '

1. A process for making a zirconium-aluminum-amino acid (ZAG) material comprising
admixing zirconium hydroxychloride, an aluminum chloro species of the formula AL(OH),_ Cl,

wheremx=1.5 to 6 and

an amino acid selected {from the group consisting of glycine, lysine and alanine

in an aqueous solution at from about 70 to 240°F, whereby the ZAG material is obtained in

¢olution, said ZAG material following drying essentially to dryness having the following analysis on a
weight basis: 23.3-34.7% Zr, 1.7-2.5% Al, 21.3-32.9% amino acid and 15.5-23.3% chloride, and being

bound with zero to nine moles water per mole of the ZAG complex.

2. The process of Claim 1 wherein the aqueous solution initially contains from about 25 to 40%
»ircontum hydroxychloride, from about 8 to 12% aluminum chloro species and from about 11 to 17%

amino acid.

3. The process of Claim 1 wherein the aluminum chloro species is selected from the group
consisting of AIC1,, A1,(OH),Cl, and AL,(OH), Cl, ,; the amino acid is glycine, and the dry ZAG

maternial contains on assay 25.8-31.6% Zr, 1.9-2.3% Al, 23.9-292% glycine, and 17.5-21.3% chloride.

4. The process of Claim 1 wherein the aluminum chloro species is selected from the group
-consisting of AICl; A1,(OH),Cl, and Al,(OH), (Cl, ; the amino acid is plycine, and the dry

LAG material contains about 28.7% Zr, about 2.1% Al, about 26.6% glycine and about 19.4% chloride.
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5. The process of Claim 1 wherein the aluminum chloro species is selected from the group

consisting of AICl; Al,(OH),Cl, and AL(OH), Cl, ; and the amino acid is glycine.

6. The process of Claim 1 wherein amino acid 1s glycine and the dry ZAG material has the
empirical formula
AlZr,0,(0OH),ClL,Gly, snH,0O

‘vhereinn=01t0 9.

7. The process of Claim 1, 3 or 6 turther comprising the step of drying the aqueous ZAG solution

until a dry ZAG salt 1s obtained.
8. The process of Claim 7 wherein the aluminum chloro species is AICI,.

9. The process of Claim 3, 4 or 6 wherein the aluminum chloro species is AICl,.

10. The process of Claum 9 further comprising the step of drying the aqueous ZAG solution until

a dry ZAG salt i1s obtained.

11. The process of Claim 7 wherein the aqueous ZAG solution is spray-dried.

12. The process of Claim 10 wherein the aqueous ZAG solution is spray-dried.
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13. A zirconium-aluminum-amino acid ZAG salt containing an a weight basis: 23.0-34.7% Zr, 1.7-
2.5% Al, 21.3-31.9% amino acid selected from the group consisting of glycine, lysine and alanine, and

15.5-23.3% chloride, said salt being bound with zero to nine moles water per mole of the

zirconium-aluminum-amino acid salt.

14. A zirconium-aluminum-amino acid ZAG salt containing on a weight basis: 25.8-31.6% Zr, 1.9-
2.3% Al, 23.9-29 2% amino acid selected from the group consisting of glycine, lysine and alanine, and

17.5-21.3% chloride, the salt being bound with zero 10 nine moles water per mole of the

zircontum-aluminum-amino acid salt.

15. The ZAG salt of Claim 13 or 14 wherein the amino acid is glycine.

16. A zirconium-aluminum-glycine ZAG salt having the empirncal formula

AlZr,0,(0H ),CL,Gly, nH,0

whereinn=010 9.

17. A zirconium-aluminum-amino acid salt made by the process of Claim 11.

18. A zirconium-aluminum-amino acid salt made by the process of Claim 12.

19. A solid antiperspirant composition comprising

a zirconium-aluminum-amino acid (ZAG) salt containing on a weight basis 23.0-34.7% Zr, 1.7-

2.5% Al, 21.3-31.9% amino acid selected from the group consisting of glycine, lysine and alanine, and

15.5-23.3% chloride, the ZAG salt being bound with zero 1o nine moles water per mole of the ZAG salt,

and
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an activated aluminum chlorhydroxide
whereln the weight ratio of ZAG salt to activated aluminum chlorhydroxide is from about 2:1 to
ebout 1:2,
' more than 40% of the Al peaks as determined by gel chromatography of the antiperspirant

‘composition having a K, value of 0.4.

20. The composition of Claim 19 wherein the ZAG salt contains 25.8-31.6% Zr, 1.9-2.3% Al,

23.9-29 2% amino acid, and 17.5-21.3% chloride.

21. The composition of Claim 19 wherein the amino acid is glycine and the ZAG salt has the

empirical formula:
AlZr,0,(0OH ),ClL,Gly, snH,0

whereinn=01to0 9.

22. The composition of Claim 19, 20 or 21 wherein the weight ratio of the ZAG salt to the

activated aluminum chlorhydroxide is from 2:1 to 1:2.

23. The composition of Claim 22 wherein the weight ratio of the ZAG salt to the activated

aluminum chlorhydroxide 1s from 1.5:1 to 1:1.5.

24. A process for making an antiperspirant composition, the process comprising the step of

nmixing, in a dry state, the ZAG salt of Claim 13 and an activated aluminum chlorhydroxide,
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wherein the weight ratio of ZAG salt to activated aluminum chlorhydroxide 1s from about 2:1 to

¢bout 1:2,

more than 40% of the Al peaks as determined by gel chromatography of the antiperspirant

composition having a K, value of 0.4.

25. A process for making an antiperspirant composition, the process comprising the stéps of
preparing at less than about 125°F the aqueous solution containing the ZAG material, as set forth in
(Claim 1;

admixing an activated aluminum chlorhydroxide and s.ald Z.AG solution, wherein the weight ratio
of ZAG salt to activated aluminum chlorhydroxide i1s from about 2:1 to about 1:2, and

rapidly drying said admixture,

rnore than 40% of the aluminum peaks as determined by gel chromatography of the antiperspirant

composition having a K, value of 0.4.

26. The process of Claim 24 or 25 wherein the weight ratio of the ZAG matenal to the activated

aluminum chlorhydroxide 1s from 2:1 to 1:2.

27. The process of Claim 26 wherein the weight ratio of the ZAG material to the activated

aluminum chlorhydroxide is from 1.5:1 to 1:1.5.

28. The process of Claim 25 wherein the solution of the ZAG material is prepared at about room

‘emperature and the admixture is dried by spray-drying.
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29. The process of Claim 24 or 25 wherein the ZAG salt is defined by Claim14.

30. The process ot Claim 29 wherein the ZAG salt is defined by Claim16.

3]1. An antiperspirant composition made by the process of Claim 25.

32. An antiperspirant product compnising the antiperspirant composition of Claim 19, in a

cosmetically acceptable carrier or vehicle.

33. The use of a compound or composition according to any of Claims 13 to 23, 31 or 32, as an

entiperspirant.
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