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SOLID STICK DEODORANT COMPRISING DIPROPYLENE GLYCOL AND
PROPYLENE GLYCOL

FIELD OF THE INVENTION
The invention relates 10.a deodorant composition, more particularly it relates to-a
deodorant composition in‘the form of a stick.

BACKGROUND OF THE INVENTION

Deodorant and antiperspirant products are designed to control sweating or to control the
odour asseociated with sweating. While some formulations will include.a specific active
such as an‘aluminium active, other formulations may be aluminium free. The formulation
is: usually dispensed from a package suitable forapplication:to theé consumer’s body,
usually to the underarm area. The product of the invention is related to a formulation
dispensed inthe form of a stick that contains a formulation based on dipropylene glycol,
propylene glycol, and water.

US 201 1/300091 disclosés a stick that includes as a solventa glycol ora mixture-of
glycals. The preferred stick uses a ratio-of dipropylene glycol to propylene glycol ata
weight ratio close to 1:1.

US 2010/0158841 discloses a clear stick that includes dipropylene glycol to propylene
glycol at a weight ratio of 1.78:1.

S 5,863,624 discloses a stick comprising a polyhydric alcohol. A preferred polyhydric
alcohol mixture is predominantly propylene glycol with a minor amount of dipropylene
glycol.

It is desired to-add humectant materials to provide moisturisation to the underarm area. A
useful humectant ingredient is glycerol.

SUMMARY OF THE INVENTION
There is a problem that inclusion of glycerol into some stick formulations comprising &
combination of dipropylene: glycol, propylene glycol with water leads to formulations that

arenot stable due 1o sweating of the stick.

Date Regue/Date Received 2023-07-04
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It is also a problem that in factories that manufacture both aluminium and non-aluminium
deodorant/antiperspirant sticks that some aluminium contamination is inevitable. This

can cause insoluble matter such as white specs to appear in non-aluminium formulations.

It is an object of the invention to improve the characteristics of the stick, in terms of the
sweating of the stick and to reduce or eliminate any insoluble matter such as white specs
in the stick.

We have now found that using a specific combination of ingredients, in specific weight
ratios, that both the sweating of the stick, and the level of the insoluble matter present in

the stick are reduced.

There is provided in a first aspect of the invention, a deodorant composition in the form of
a solid stick comprising:-

a) from 24 to 55 wt.% of dipropylene glycol;

b) from 4 to 8 wt.% of propylene glycol;

c) from 10 to 20 wt.% of glycerol;

d) from 20 to 40 wt.% of water; and,

e) from 0.5 to 15 wt.% of a structurant
wherein, the wherein the weight ratio of dipropylene glycol (a), to propylene glycol (b) is
greater than 5:1; and,
wherein, the weight ratio of dipropylene glycol (a), to glycerol (c) is from 1:1 to 3:1.

A second aspect of the invention provides a stick product comprising the composition of
the first aspect comprised within a stick dispenser product package.

DETAILED DESCRIPTION OF THE INVENTION
The composition comprises dipropylene glycol at a level of from 24 to 55 wt.%, preferably
from 36 to 44 wt.%.

The composition comprises propylene glycol. Propylene glycol is present at a level of
from 4 to 8 wt.%, preferably from 5 to 6.25 wt.%.
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The composition comprises glycerol at a level of from 10 to 20 wt.%, preferably from 15 fo
20 wt.%.

The composition may optionally comprise an emollient or one or more further humectants
to aid the sensory profile. If present, then this optional material is preferably included at a
level of from 0.5 to 20 wt.%, preferably from 1 to 10 wt.%. These values do not include
any glycerol (which is a humectant) already included in the formulation.

The composition comprises water in the composition. Water is present at a level of from
20 to 40 wt.%, preferably from 22 to 36 wt.%, more preferably from 24 to 32 wt.%.

The weight ratio of dipropylene glycol (a), to propylene glycol (b) is greater than 5:1.
Preferably, the weight ratio of dipropylene glycol (a), to propylene glycol (b) is from 5.5:1
to 10:1, more preferably from 6:1 to 10:1, even more preferably from 7:1 to 10:1.

This weight ratio of dipropylene glycol to propylene glycol is believed to be critical to
reduce the sweating of the stick as well as reducing or eliminating any insoluble matter in
the composition.

The weight ratio of dipropylene glycol (a), to glycerol (c) is from 1:1 to 3:1, preferably from
1.5:1 to 2.75:1, more preferably from 2:1 to 2.5:1.

The composition comprises from 0.5 to 15 wt.% of a structurant. This may be a single
structurant or a mixture of structurants. Preferably, the composition comprises from 1 to
8 wt.%, preferably from 2 to 6 wt.% of a structurant.

Preferably the structurant is 1 to 8 wt.%, more preferably 2 to 6 wt.% of a Ci2 to Cy4 fatty

acid or salt thereof. Most preferably the fatty acid or salt thereof is sodium stearate.
A co-structurant can be used. An example of a co-structurant includes nonionic
surfactants such as polymeric nonionic surfactants for example poloxamine (Tetronic®

1307).

Preferably, the composition comprises from 0.1 to 2 wt.% of a perfume.
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A preferred composition is a deodorant composition in the form of a solid stick
comprising:-

a) from 36 to 44 wt.% of dipropylene glycol;

b) from 5 to 6.25 wt.% of propylene glycol;

c) from 15 to 20 wt.% of glycerol;

d) from 24 to 32 wt.% of water;

e) from 2 to 6 wt.% of sodium stearate; and,

f) from 0.1 to 2 wt.% of a perfume;

wherein, the wherein the weight ratio of dipropylene glycol (a), to propylene glycol (b) is
from 7:1 to 10:1; and,

wherein, the weight ratio of dipropylene glycol (a), to glycerol (c) is from 1:1 to 3:1.

The personal care product is in the form of a stick; preferably comprising the composition
as hereinbefore described comprised within a stick dispenser product package.

Usual stick products are packaged so that there is a plastic dome on top of the stick,
between the solid stick formulation and the cap. The dome is removed and discarded by
the consumer prior to first use. There is also provided a cap which can be replaced after
each use.

The composition may comprise one or more of any of the following additional optional
ingredients such as: dyes, pigments or colourants; antioxidants such as butylated
hydroxytoluene (BHT); surfactants, including nonionic surfactants, such as polymer based
nonionic surfactants, for example poloxamine (Tetronic® 1307); chelating agents such as
disodium EDTA,; deodorising agents; silicones; and, antifoam agents, for example
silicone/hydrated silica antifoam agents.

Without wishing to be bound by theory, we believe that the insoluble matter, usually
manifesting as white specs in the stick are caused by small levels of aluminium
contaminants, which may be present in salt form, due the factories being used to process
multiple formulations, both aluminium and non-aluminium. The aluminium salt
contaminants would be for example aluminium salts of structurants such as stearate, e.g.
aluminium stearate.
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Examples
Example 1 — Stick appearance

Various carrier materials/solvents that were possibilities to be used in stick formulations
were tested for the presence of insoluble matter such as white specs.

Example carrier solvents for the sticks were prepared comprising propylene glycol,
dipropylene glycol and glycerol in various amounts. They are listed in table 1.
Compositions with numbers are according to the invention, those with letters are
comparative. Numbers are listed as parts by weight of the test formulation. To test
whether these carrier solvents will solubilise aluminium salts, we used a test aluminium
salt, namely aluminium stearate. To the test formulations in table 1, aluminium stearate
(0.01%) was added, and the test formulation was left to see if the resulting mixture had
any insoluble matter present.

The formulations with the levels of DPG, PG and glycerol (in parts by weight), listed in
table 1 were made and analysed for the presence of insoluble matter (white specs). They
were graded for presence of insoluble matter (white specs) as follows:- none present,
some white specs present or many white specs present.

Table 1
1 2 A B C D E F G
Dipropylene 40 4129 | 34.3 40 29.8 40 34.65 | 441 25.2
Glycol
Propylene 55 571 19.7 | 225 | 1562 | 145 | 1071 | 945 | 315
Glycol
Glycerol 18 17 9 1 18 9 17.64 | 9.45 6.3
Weightratioof | 7.27: | 7.23: | 1.74: | 1.78: | 1.96: | 2.75: | 3.24. | 4.67: | 1:1.2
DPG : PG 1 1 1 1 1 1 1 1 5
Weight ratio of | 2.22: | 2.43: | 3.81: | 40:1 1.66: | 4.45: | 1.96: | 4.67: 4:1
DPG : Glycerol 1 1 1 1 1 1 1
Insoluble None | None | Many | Some | Many | Some | Many | Some | Many
matter (white
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specs)
present?

It is clear from table 1, that only when the weight ratio of DPG : PG is > 5:1, or even better

> 7:1, that the presence of insoluble matter is minimised.

Example 2 — Stick stability (stick sweating characteristics)

Sticks were manufactured in accordance with the formulations in Table 2.

The processing instructions were as follows:-

Add the EDTA and water to a beaker and heat to 50°C to dissolve.

Once EDTA has dissolved, add Glycerol, DPG, PG, Simethicone and BHT to beaker.
Mix beaker contents while heating to 85°C.

At 85°C add the sodium stearate, mix until dissolved. Mix for 5 mins then add the
Poloxamine copolymer surfactant.

Continue mixing for 5 minutes then start cooling to 74°C.

At 74°C add the dye solution and then fragrance, if required, and mix for 5 minutes.
Continue stirring/cooling to 72°C.

Pour into barrels at 72°C to finalise the stick product.

The sticks were subsequently kept at -4°C for 3 days, then allowed to return to room
temperature for 24 hours followed by assessment for sweating behaviour. This was done
in various ways, with the dome and cap on, dome on and cap off and with both dome and
cap off. The leve! of droplets that have leaked from the formulation was assessed, mainly
on the product packaging, usually the dome and cap.
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Table 2
1 H |
Dipropylene Glycol 40.00 40.00 29.80
Propylene Glycol 5.50 22.50 15.20
Glycerol 17.00 - 17.00
Water 27.73 26.34 29.73
Sodium stearate 5.50 5.50 6.00
Copolymer Surfactant (Tetronic 1307) 2.00 3.00 -
Disodium EDTA 0.10 0.10 0.10
BHT 0.05 0.05 0.05
Aminomethyl propanol-95 - 0.40 -
Dye 1.00 1.00 1.00
Simethicone 0.02 0.02 0.02
Fragrance 1.10 1.10 1.10
Weight ratio of DPG : PG 7.27:1 1.78:1 1.96:1

The level of sweating was assessed to be:-H > [ >> 1
This shows that the composition according to the invention displayed less sweating than
for either of the comparative examples.



CLAIMS

1.

An deodorant composition in the form of a solid stick comprising:-

a) from 24 to 55 wt.% of dipropylene glycol;

b) from 4 to 8 wt.% of propylene glycol;

C) from 10 to 20 wt.% of glycerol;

d) from 20 to 40 wt.% of water; and,

e) from 0.5 to 15 wt.% of a structurant;

wherein, the weight ratio of dipropylene glycol (a), to propylene glycol (b) is greater than
5:1; and,

wherein, the weight ratio of dipropylene glycol (a), to glycerol (c) is from 1:1 to 3:1.

The composition according to claim 1, wherein the wt.% of dipropylene glycol (a) is from
36 to 44 wt.%.

The composition according to claim 1 or claim 2, wherein the wt.% of propylene glycol
(b) is from 5 {0 6.25 wt.%.

The composition according to any one of claims 1 to 3, wherein the wt.% of glycerol (c)
is from 15 to 20 wt.%.

The composition according to any one of claims 1 to 4, wherein the wt.% of water (d) is
from 22 to 36 wt.%.

The composition according to any one of claims 1 to 5, wherein the weight ratio of
dipropylene glycol (a), to propylene glycol (b} is from 5.5:1 to 10:1.

The composition according to any one of claims 1 to 6, wherein the weight ratio of
dipropylene glycol (a), to glycerol (c) is from 1.5:1 to 2.75:1.

The composition according to any one of claims 1 to 7, wherein the structurant is present

at a level of from 1 to 8 wt.%.

The composition according to any one of claims 1 to 8, wherein the structurant is a C12
to Ca4 fatty acid or salt thereof.

Date Recue/Date Received 2023-07-04



10. The composition according to claim 9, wherein the fatty acid or salt thereof is sodium

stearate.

11. The composition according to any one of claims 1 to 10, further comprising from 0.1 to 2

wt.% of a perfume.

12. A deodorant composition in the form of a stick comprising:-

a)
b)
c)
d)
e)

f)

from 36 to 44 wt.% of dipropylene glycol;
from 5 to 6.25 wt.% of propylene glycol,
from 15 to 20 wt.% of glycerol;

from 24 to 32 wt.% of water;

from 2 to 6 wt.% of sodium stearate; and,
from 0.1 to 2 wt.% of a perfume;

wherein, the weight ratio of dipropylene glycol (a), to propylene glycol (b) is from 7:1 to
10:1; and,
wherein, the weight ratio of dipropylene glycol (a), to glycerol (c) is from 1:1 to 3:1.

13. A personal care product in the form of a stick, comprising the composition as defined in

any one of claims 1 to 12, wherein the composition is contained within a stick dispenser

product package.
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