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- ABSTRACT

A composition suitable for application to skin to
provide thereon a film with electroconductive and
astringent properties, comprises a mixture of a
film-forming amount of a film-forming poiymer, an
electroconductive aﬁount of an ionic astringent
compound homogeneously dispersed throughout the mixture
and a carrier therefor whereby on application to the
skin, a film is formed ¢ontaining said compound

substantially homogeneously dispersed throughout the
film.
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AN ELECTROCONDUCTIVE AND ASTRINGENY FILM AND

FILM-FORMING COMPOSITION FOR APPLICAYION TO SKIN

The present invention relates to films which are
rendered electroconductive and astringent by the
addition of an ionic astringent compound and to
compositions for application to the human skin to
provide a film which has electroconductive and

astringent properties.

When using an electromechanical apparatus to
monitor or stimulate a part of the anatomy, it is
essential that the contact between the tissue and the
electrode connected to the monitoring or stimulation
apparatus has a low resistance and provides a high
degree of conductivity. To achieve these desirable
objectives the electrode contact area should be free of
skin 0oil and other contaminants. United States Patent
No. 3710782, for example, describes a method of
preparing the skin for electrode attachment using an
aerosol containing an alcohol, an electrolyte and
propellant. This composition is applied to the skin,
left for a few seconds and then removed to leave no
residue on the skin. However, it has been observed
that when an electrode with a dry pad is used, there is
a risk of the skin beneath the electrocde pad becoming

wet s0 causing failure of the adhesive adhering the



electrode to the skin even when the skin had been

deoiled and cleaned.

It has been suggested that a polymer film might
be used as an intermediate layer between the electrode
and the skin. However, this can lead to two problems,
firstly the skin beneath the film may still become
hydrated and secondly the film may not be sufficiently
conductive. The present invention seeks to overcome
these problems by the proviSion of an ionic astringent
which prevents hydration of the skin beneath the
applied electrode and by the ionic nature of the

compound, confers electroconductive properties to the
film,

In accordance with the present invention there is
provided a composition, suitable for application to-the
skin comprising a mixture of film-forming amount of a
film-forming polymer, an electroconductive amount of an
ionic astringent compound and a carrier therefor said
ionic astringent compound being substantially

homogeneously dispersed throughout the mixture.

By substantially homogeneously dispersed, it is
meant that the ionic astringent compound is soluble in

or 18 in the form of very fine particles in the film so

that the average density of the compound is
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substantially the same throughout the film.

The compositions of the invention are capable of
providing a water-proof, highly conductive film on the
skin surface to which may be applied electronic
monitoring and transcutaneous electronic nerve

stimulation (TENS) apparatus.

The films are observed not to reduce the
electronic signal received from an electrode by a
monitoring apparatus when compared to the signal |
received from an electrode placed on clean skin. The
electrodes adhere well to the film over a long period
of time. The film is observed to prevent redness and

hydration of the skin beneath the electrode.

Suitably the ionic astringent compound is
present in an amount of at least from about 0.25% by
weight of the total composition. Generally we have
found that the amount of astringent need not be greater
than 3.0 by weight. An apt range therefor may be in
the range of from 0.25 to 3.0 by weight of the total
composition. Preferably, it is present in an amount of
from about 0.40% to 2.5% by weight, particularly from
about 0.40% to about 1.5%.

Suitable ionic astringent compounds are organic
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compounds containing zinc or aluminium ions. Zinc

salts are particularly useful,

The preferred astringent ionic compound is zinc

phenolsulphonate because this compound has been found

to be particularly effective.

The astringent ionic compound should be
compatible with the film forming polymer preferably to
the extent that the film formed on the skin is

transparent.

The film-forming polymers employed in the present
invention may be used in an amount of at least about 3%
to weight of the total composition. Genérally, the
amount of film-forming polymer employed the present
invgntion need not exceed about 20% by weight of the
total composition. An apt range is from 3 to 20% by
weight of the composition preferably from 5 to 16%,

more preferably from about 7 to about 14%.

The film forming polymer employed in the present
invention may be any of those which will form films on

skin and which when formed are conformable to movement

of the skin.

Aptly the polymer is a polymer which contains



2042471

carboxyl groups as it has been found that such polymers
are compatible with ionic astringents and allow for

easier homogeneous dispersion to take place.

A preferred polymer is a copolymer of

methylvinylether and maleic acid since this provides a
film having excellent electroconductive and astringent

properties in the presence of an ionic astringent such

as zinc phenolsulfonate.

The film-forming copolymer of methylvinylether
and maleic acid is usually present in the form of its
alkyl ester preferably an alkyl monoester of 1 to 6
carbon atoms. The butyl ester has been found to be
particularly suitable. Gantrez ES-435 of GAF
Corporation is a suitable film-forming copolymer and is
the butyl monoester of poly(methylvinylether and maleic
acid).

A useful film-forming polymer is the
monobutylester of a copolymer of methylvinyl ether and

maleic acid,

The composition may additionally contain a
plasticising amount of a plasticiser for the
film-forming polymer and may be present in an amount of

at least 0.1% by weight of the total composition. When
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a plasticiser is employed, the amount is aptly not
greater than about 3% by weight of the total

composition. The amount of plasticiser*nay therefor

range from about 0.1% to about 3% by weight of the
total composition, preferably about 0.3% to about 1.5%.

The plasticiser may aptly be a citric acid ester

for example acetyl tributyl citrate, sold under the

trade name CITROFLEX A-4.

A suitable carrier for the astringent and
film-forming component of the components of the present
invention comprises an alcohol. An apt alcohol is
isopropyl alcohol. Preferably the alcohol carriers are
employed as mixtures.thereof in water. A suitable
carrier is a water isopropyl alcohol mixture, for
example 70% aqueous Isopropyl alcohol. The alcohol may
be present in the amounts of at least about 70%‘by
weight of the total composition. Aptly the alcohol
carrier maybe employed in an amount upto 90% by weight
of the total composition. Suitably isopropyl alcohol
may be present in an amount of from 70 to 90% by weight

of the total composition.

The compositions of the present invention may
additionally contain an antimicrobially effective

amount of an antimicrobial agent.
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Suitably the antimicrobial agent is present in an
effective amount, aptly at least 0.1% by weight of the
total composition. Antimicrobial agents may be

employed in amounts upto 2.0% by weight.

Suitable antimicrobial agents are
2,4,4"trichloro-2’-hydroxydiphenyl ether {available
under the trade name TRICLOSAN) zinc and aluminium
phenolsulfonates, benzethonium chloride and related

quaternary compounds, butyl paraben, chloroacetimide

and o-phenyl phenol.

The film~forming polymer and ionic astringent
compound ate aptly both soluble in the carrier. This
facilitates the homogeneous dispersion of the
astringent compound. The astringent compound should be
distributed homogeneously to ensure effective
manifestation‘of the films electroconductive and
astringent properties. The film-forming material and
ionic astringent compound should be compatible since
disassociation of the two components, for example by
precipitation, may also lead to loss of

electroconductivity and astringent properties for the

film.

A useful composition according to the present
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invention comprises from about 3% to about 20% by
weight of the butylmonoester of poly(methylvinylether
and maleic acid), from about 0.25% to about 3% by
weight zinc phenolsulfonate, from about 70% to about
90% by weight isopropyl alcohol, from about 0.1% to
about 3% by weight acetyl tributyl citrate and from

about 0.1% to about 2% by weight of an antimicrobial

agent.

Preferably the electroconductive astringent film

formed f£rom the compositions of the present invention

are transparent.

The present invention also includes a method of
providing an electroconductive astringent film on
human skin which comprises applying to the skin on a
gsite in need thereof, a composition which comprises a
mixture of film-forming amount of a film-forming
polymer, an electroconductive amount of an ionic
astringent compound homogeneously dispersed throughout
the mixture and a carrier therefore whereby on
application to the skin, a film is formed containing
said compound substantially homogeneously dispersed

throughout the film.

The compositions of the present invention are

prepared by thoroughly mixing the ingredients according
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to procedures per se known in the art. Tanks,
homogeniser and other manufacturing equipment that come
into contact with the ingredients of the composition
should generally be washed with a hot detergent
solution, rinsed, sanitized with an antiseptic such as

a chlorine solution and again rinsed prior to use.

The composition of the present invention may be
produced in different form such as a brush-on liquid or
an aerosol spray or impregnated onto an absorbent
material such as a swab or paper.

n

A brush-on liquid may be prepared by slowly
adding the antimicrobial agent if one is desired to be
present such as triclosan to an alcohol such as an'
agueous alcohol solution for example isopropyl alcohol,
preferably 70% aqueous and thoroughly mixing the two
until dissolution of the antimicrobial agent in the

alcohol is complete. Then the plasticiser, for

' example, a citric acid ester, the astringent, for

example zinc phenolsulfonate and the polymer for

example the copolymer methylvinylether and maleic acid
are then added and mixed until dissolution is complete
and a homogeneous solution is formed. 1f the
antimicrobial agent is desired, the alcohol is added to

plasticiser and the copolymer added as above described.
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An aerosol spray is prepared by adding to the

above composition a conventional propellant such as a

‘hydrocarbon, for example propane or butane, or a

fluorinated hydrocarbon.

Commonly, equal amounts of the composition and

the propellant are used.

An impregnated swab is formed by soaking the sway
material in the liquid composition described above and

packaging the impregnated swab in a water-proof pouch.

The following non-limitative examples more

particularly illustrate the present invention.

Example 1

The following ingredient are combined in the

petcentages by weight indicated below:

Acetyl tributyl citrate 0.70%
Triclosan 0.25%
Gantrez ES-435 14.00%
Isopropyl alcohol 70.00%
Zinc phenolsulfonate 0.50%

Water | 14.55%
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Isopropyl alcohol and water are added to a
presantised, stainless steel vessel equipped with
turbine agitation. Triclosan in slowly added and mixed
well until complete dissolution. The acetyl tributyl
citrate, Gantrez ES-435 and zinc phenolsulfonate are

added and mixed thoroughly for complete dissolution and

to obtain a homogeneous solution.

Example 2

The following ingredients are combined in the

percentages by weight indicated below:

Medicated skin preparation of 24.0%
Example 1 except for isopropyl

alcohol and water
Isopropyl alcohol ' 26.0%
Ptopellant.A-45(1) 50.0%

(1) mixture of propane and butane under a pressure of

46 pounds (3.3 bar) at 70°F (21°C).

The medicated skin preparation and the isopropyl

alcohol are mixed with a high speed mixer for 15

minutes. The mixture is filled into cans with an
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aerosol filling machine. The propellant is added to
each can with the filling machine. Each can contains
4 3/8 oz (124.0gm) of product of which 2 3/16 oz
(62.0gm) is the medicated skin preparatisn and 2

3/16 oz (62.0gm) is the propellant.

When the above described compositisns are applied
in an continuous coating manner to human skin they dry
to form a bacterial or microbial barrier which is
highly electroconductive and which preveats the build
up of sweat or moisture beneath the film. The films
can be taped over as desired and can have electronic
monitoring or transcutaneous electronic aerve
stimulation apparatus applied to them. The presence of
the film does not effect the conduction 2f electronic
signals between the skin and the apparatus. The
presence of the zinc phenolsulfonate alsy prevents the
build up of sweat beneath the film. Removal of the
tape or apparatus results in a bifurcation of the
composition into two layers. One layer adheres to the
tape or apparatus and is removed with same. The other
layer adheres to the human skin on which it may be left
to degrade or it may be washed off. 1In place of
triclosan, zinc and aluminium phenolsulfonates,
benzethonium chloride and related quaternary compounds,
butyl paraben, chloroacetimide and o-pheryl phenol may

be used.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A composition suitable for application to the
skin to provide thereon a film with electroconductive
and astringent properties, which composition comprises
a mixture of a film-forming amount of a film-forming
polymer, an electroconductive amount of an ionic
astringent compound and a carrier therefbr said ionic
astringent compound being substantially homogeneously

dispersed throughout the mixture.

2. A composition according to claim 1 wherein the
ionic astringent compound is present in an amount of

from about 0.25% to about 3% by weight of the total

composition.

3. A composition according to claim 1 or claim 2
wherein the ionic astringent compound is zinc

phenolsulfonate.

4. A composition according to any one of claims 1 to
3 wherein the amount of film-forming polymer is from 3%
to 20% by weight of the total compositioen.

d. A composition according to any one of claims 1to

4 wherein the film-forming polymer is the

monobutylester of a copolymer of methylvinyl ether and
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maleic acid.

6. A composition according to any one of claims 1 to
5 which additionally contains a plasticising amount of

plasticiser for the film-forming polymer.

7. A composition according to claim 6 wherein the
amOunt'of'piaSticiser is from 0.1% to 3% by weight of

the total composition.

8. A composition according to any one of claims 1 to

7 wherein the carrier is an alcohol.

9. A composition according to claim 8 wherein the

alcohol is isopropyl alcohol.

10. A composition according to claim 9 wherein the

isopropyl alcohol is a water isopropyl alcohol mixture.

11. A composition according to claim 10 wherein the
isopropyl alcohol is present in the amount of from
about 70% to about 90% by weight of the total

composition.

12, A composition according to any one of claims 1 to
10 which additionally contains an antimicrobially

effective amount of an antimicrobial agent.
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13. A composition according to claim 12 wherein the
antimicrobial agent is
2,4,4’tri-trichloro-2’'-hydroxydiphenyl ether, zinc
phenolsulfonate, aluminium phenolsulphonate,

benzethonium chloride, butyl paraben, chloroacetimide

or o-phenyl phenol.

14. A composition according to claim 12 or claim 13

wherein the antimicrobial agent is present in an amount

of from 0.05% to 2%.

15. A composition according to claim 1 which
comprises from 3% to 20% by weight of the
butylmonoester of poly(methylvinyletﬁer and maleic
acid), from 0.25% to 3% by weight zinc phenolsulfonate,
ﬁrom.70% to 90% by weight isopropyl alcohol, from 0.1%
to 3% by weight acetyl tributyl citrate and from 0.1%
to 2% by weight of an antimicrobial agent.

16. A composition according to any one of claims 1 to

15 which is transparent.

17. A method of providing an electroconductive
astringent f£ilm on skin which comprises applying to the
skin on a site in need thereof, a composition as

defined in any one of claims 1 to 16.

042471
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18. An electroconductive astringent film formed from

the composition claimed in any one of claims 1 to 16.
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