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Abstract

The invention relates to a topical plaster with an active agent
in for form of a non-steroidal antirheumatic agent. The plaster
consists of a back layer that is inert in relation to the active
agent, a self-adhesive matrix layer based on a polyacrylate
adhesive, containing the active agent, and a protective film
which is removed before use. The invention is characterised in
that a}) the non stercidal antirheumatic agent has a free
carboxyl group; b) the matrix containing the active agent
consists of a polyacrylate adhesive which is c¢ross-linked with
multivalent metal ions and which has free carboxyl groups, and
is free of hydroxyl; c¢) the matrix contains a fatty acid which
serves as a plasticizer and a permeation accelerator; and d) the
back layer consists of a material which is elastic in at least

one direction.
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Topical patch with non-steroid antirheumatic agents having an

acid group

A laxrge group of the so-called non-steroid antirheumatic
agents are active substances which are to be considered de-

rivatives of acetic acid and of propionic acid.

Examples of acetic acid derivatives are - but are not

limited to - indomethacin, acemetacine, tolmetin, diclo-
fenac and lonazolac; examples of propionic acid derivatives
(profens) are ibuprofen, flurbiprofen, fenoprofene, ketopro-

fen, naproxen and tiaprofen.

The free carboxyl group is insofar of significance to the ac-
tion of this class of substances as it leads to accumulation
of the active substances in inflammatory tissues having a de-

creased pH value.
For peroral administration, however, it is fregquently not the

free acids which are used but the salts, since these have
better solubility in agqueous environment. For topical admini-
stration, however, the free acids are better suited since
electrically neutral substances have a greater capability of

prenetrating the stratum corneum of the human skin than elec-

trically charged salts.

As a side effect, the occurence of stomach trouble and hemoxr-
rhages in the gastrointestinal region have been described for
all of the above-mentioned substances. In the case of local
complaints it is therefore advantageous not to administer
these substances systemically but locally.

Such complaints are, for example, inflammatory-rheumatic dis-
eases of the joints and the spinal column, swellings and in-

flammations of the soft tissue in the vicinity of joints,



shoulder stiffness, low back pain, lumbago, as well as sports

injuries and accidental injuries.

For local administration, gels, ocintments or self-adhesive
patch systems may be used, with the self-adhesive patch sys-
tems having the advantage over cintments and gels that they
do not contaminate a person's clothing and that the patches -
provided that they are correspondingly designed - must be ap-
plied only once every 1 - 2 days.

Such patches for topical application at the site of action
typically consist of an active substance-containing, self-
adhesive, so-called matrix layer, a - frequently textile -
backing layer, and a protective layer - to be removed prior

to use - for the matrix.

By reason of the action being only topical at the site of ap-
plication, such patches have a size starting from about 70
cm? and reaching up to about 250 cm?. This means that the
physical properties of the backing layer are of great sig-
nificance for the wearing characteristics of the patch. Espe-
cially in the case of application in the region of joints, it
emerges that the backing layer must be elastic in one direc-
tion at least, in order to on the one hand have sufficient
adherence in this region, and on the other hand in order to
not excessively restrict freedom of movement. Film-type mate-
rials are either non-elastic or, if they are elastic, they
are made of materials that are not inert to the ingredients
of the matrix of the patch. )

In addition, with films, the water vapor permeability in de-
pendence on the selected materials frequently poses a problem
since occlusion, and sweating, which is connected therewith,

can significantly affect the adhesive properties.

Textile materials are also not without problems since materi-

als such as cotton or polyurethane tend to bind active sub-



stances or diffusible auxiliary substances. Polyurethanes, in
particular, tend to change their physical properties in an

inadmissible manner.

The adhesive also has to fulfil specific requirements. Its
most important function is to anchor the system safely on the
skin for the time for which the patch is intended to be worn,
without causing pain or leading to torn-off skin when the
patch is removed. The adhesive should have no occlusive ac-
tion since, as occlusion increases, skin compatibility is de-
creased. Since the adhesive has intimate contact with the ac-
tive substance, it must be sufficiently inert thereto, in or-
der to give a patch that is stable for at least two years.
The composition of the adhesive must be appropriately geared
to the given chemical composition of the active substances
and auxiliary substances. Not least, the adhesive must have
adequate solubility for the active substances. Since the per-
meation rate is fundamentally dependent on thermodynamic ac-
tivity, one has to aim at an active substance concentration
that is as near to the saturation concentration as possible.
Generally, by reason of the amount of active substance to be
released being, after all, relatively large, one should aim
at a solubility of at least 5% (w/w), and, for reasons of ac-
tive substance economy, not more than 30%, better: not more

than 15% (w/w).

All of these demands are best met by polyacrylate adhesives.
These adhesives are produced by radical polymerization of
acrylic or methacrylic acid, and their darivatives. Addition-
ally possible monomers are vinyl compounds such as, for exam-

ple, vinyl acetate or maleic acid.

Apart from the more technical aspects, skin compatibility is
of great importance to topical systems. While systemically
active transdermal therapeutic systems (TTS) are applied to

varying skin areas, in the case of topical patches the appli-
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cation site is determined by the complaint. This means that
in such patches only ingredients having good skin-tolerance
can be used for the matrix. Moreover, the adhesive behavior
must be adapted such that, on the one hand, the patch relia-
bly adheres to the skin for the intended application time,
and, on the other hand, no excessive mechanical irritation of

the skin occurs when the patch is removed.

As a matter of course, the patches must be capable of releas-
ing enough active substance in order to achieve sufficiently
high tissue levels in the tissues lying underneath the

patchesg, i.e. at the site of action.

It is likewise a matter of course that the administration
form must meet the demand of having sufficient stability in
respect of the active substance content, the release of ac-

tive substance and the adhesive behaviour.

In summary, topical patches should substantially fulfill the

following requirements as optimally as possible:

- sufficiently high permeation rate for obtaining thera-
peutically effective tissue levels at the site of appli-
cation,

- good skin compatibility in the case of multiple applica-
tion at the same site,

- good, but not too firm, adherence, and no stripping on
removal,

- elasticity in at least one direction, to enable applica-
tion in the joint region,

- stability for at least 2 years,

- simple and cost-effective production.

A need exists to provide a topical patch containing non-
steriod antirheumatic agents having free carboxyl groups,
which fulfils the above-mentioned requirements.
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The present invention provides a patch containing the active
substance group of the non-steriod antirheumatic agents having
free carboxyl groups according to the features of the main
claim which is to be considered as an integral part of this

specific description.

In the patent literature, topical patches: are described that

also comprise non-steroid active substances. Patches based on
hydrogels have not been taken into account since by reason of
their low adhesive power their use without additional fixing

bandages is limited.

GB 2 273 044 describes patches, for example, which also com-
prise ketoprofen as active ingredient. In these, the active

substance is combined in the matrix with substances improving

permeation through the skin, said substances belonging to the

group of fatty acid esters, polyoxethylene derivatives, glyc-

érides, fatty acid esters of propylene glycol, and pyrroli-
done derivatives. The adhesive here can also be from the
group of polyacrylate adhesives. Nothing is said about the
physical properties of the backing layer. As a material for
textile backing layers, cotton is mentioned, which, however,
binds a large part of the active substance contained in the

matrix, thereby having a negative influence on the active

substance release.
Acidic functional groups, as well as the use of carboxyl

group-containing plasticizers or permeation enhancers, are

not described.

A topical patch comprising the active substance ketoprofen is
described in DE-08 195 27 306. This patch is characterized by

a multi-layer matrix, with the individual layers having dif-

ferent water absorption capacity.

US 5,702,720 describes a patch comprising flurbiprofen as ac-

tive substance. The matrix of this patch also consists of a

polyacrylate adhesive, containing polyvinylpyrrolidone as an



additional component. Polyvinylpyrrolidone is to be regarded
as disadvantageous in this context as this polymer exhibits
strong interaction with carboxyl groups and phenolic OH
groups. It does improve adherence to the skin, but at the
price of a lower release of active substance or, respec-
tively, a higher amount of active substance necessary in the

patch.

In WO 95/31193 is described a patch comprising ibuprofen as
active substance. Here, the matrix consists of two different
polyacrylate polymers and - besides the active substance -
additionally of diethyl phthalate. Diethyl phthalate, in this
context, cannot be considered toxicologically safe as it is
capable of penetrating the skin in considerable amounts. An
acidic plasticizer in conjunction with acidic functional
groups in the matrix and with a non-steroid antirheumatic

agent having free carboxyl groups has not been described.

None of the patches mentioned in the prior art contains all
of the elements in an optimized form that are necessary for a

topical patch.

It was surprising that the combination of an active substance
having a free carboxyl group with a cross-linked acrylate ad-
hesive - from the polymerized acrylic or methacrylic acid -
having free carboxyl groups, and a fatty acid as plasticizer
and permeation enhancer, should result in a matrix whose
physical properties would -optimally comply with all the re-

quirements.

The cross-linking of the acrylate adhesive is carried out
with multivalent metal cations, preferably with aluminium,
the aluminium ions being added to the solution of adhesive as
aluminium acetyl acetonate. The organic portion of the com-
pound is removed along with the solvents when the adhesive is

dried; the carboxyl groups of the adhesive now form the coun-



ter ions to the aluminium cations. The resultant cross-
linking is to be regarded as reversible. Obviously, both the
acid active substance and the acid plasticizer also enter
into interaction with the aluminium ions, thereby providing
the matrix with good adhesion behaviour without said matrix
becoming too soft and thereby becoming prone to so-called
"cold flow".

This cold flow on the one hand constitutes a stability prob-
lem, on the other hand it has the disturbing effect that af-
ter the patch has been removed from the skin, margins of ad-

hesive remain on the skin.

Further, it is to be expected that the fatty acid present
will block those sites in the polymer which can also interact
with the acidic active substance and which may thus affect
the release properties of the acidic active substance.

A further advantage lies in the fact that by the presence of
the fatty acid, the dissociation of the active substance acid
is restrained in favour of the neutral active substance acid,
thereby favouring the neutral form of the active substance,

which is better capable of permeating the skin.

In all, there is thus a plurality of influences, interacting
with one other, which in their combination provide the matrix

with optimal physical properties.

The backing layer of the patch consists of a polyester woven
fabric or polyester knitted fabric which is elastic at least

in one direction, or of an elastic closed-cell foam.

These polyester woven or knitted fabrics gain their elastic-
ity through the elasticity of the polyester yarns used. They
are thereby different from slightly elastic polyester non-
wovens. Such nonwovens are available but have the disadvan-
tage that they are only sufficiently elastic if they are very

thin, but then they do no longer sufficiently cover the self-



AMENDED PAGE

adhesive matrix and provide protection against conglutination
with the packaging material, or the clothing when the patch
is being wornm. folyester woven or knitted fabrics, even when
very thick (about 150 g/m2?), have an extensibility which is
sufficient for their use as textile backing layers of patch
systems. The main advantage of using polyester, however, lies
in the fact that of all the materials conceivable for such
woven or knitted fabrics, polyester is the material most in-
ert to diffusible ingredients of the matrix. It thereby
stands out above all in comparison to materials such as cot-
ton, viscose, polyamides or polyvinyl acetates.

Even after 3-years' storage, the release rate of a patch, as

proven in the Example of ibuprofen and ketoprofen, remains
unchanged if a backing layer of polyester is used (See Fig.
1) . It follows from that that no active substance whatsoevex

is absorbed by this material.

The active substance content itself also remains constant
over this period even where the patch is stored at increased
temperatures. No degradation products are observed. This is
an additional proof of the excellent stability of such

patches.

As in vitro permeation tests on human epidermis prove, the

active substance release to the skin is sufficiently high,
too. By way of example, this is shown in permeation tests

with patches that were prepared according to Examples 2 and
3. -

It is possible to increase the permeation rate further by us-
ing a backing layer of a closed-cell foam based on polyethyl-

ene, polypropylene, polyvinyl chloride or a copolymer of eth-

vliene and vinyl acetate. The reason for this is an increase

in occlusion, which generally has an increasing effect on the
permeation rate. By using such foams as a backing layer one

does not, it is true, obtain the high elasticity and the same



wearing comfort as when using polyester wovens, but one has
the advantage of higher efficacy by reason of the higher re-

lease rates of the patch for the active substance.

In Fig. 2 the higher permeation rate is verified by means of
comparative permeation studies using human epidermis, for the

active substance ketoprofen (by way of example).

The preparation of patches in the sense of the inventiomn is
jllustrated by the Examples 1 to 3. This manner of prepara-
tion can be adopted for all non-steroid active substances
having acid groups, it being necessary, however, to find the

suitable concentration for each individual active substance.

EXAMPLE 1: PATCH WITH KETOPROFEN AS ACTIVE SUBSTANCE

To 500 g of Durotak 387-2251 having a solids content of
48%-wt. are added 58 g of oleic acid and 26 g of ketoprofen,
and this is stirred until all of the ketoprofen has been dis-

solved.

Subsequently, 90 g of a 4% (w/w) solution of aluminium acetyl
acetonate are added, and the solution is homogenized by stir-

ring.

Thereafter, to prepare the matrix layer, the solution is
coated onto a siliconized f£ilm, and the solvents are removed
by drying for 20 minutes at 50 °C. The coating thickness is
selected such that the dried matrix film has a coating weight

of 80 g/m2.

The dried matrix layer is then laminated with a woven fabric
of polyester which is elastic in two directions; from the re-

sultant total laminate, the finished patches are punched out.
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EXAMPLE 2:

To 500 g of Durotak 387-2251 having a solids content of
48%-wt. are added 58 g of oleic acid and 30 g of flur-
biprofen, and this is stirred until all of the flurbiprofen

has been dissolved.

Subsequently, 90 g of a 4% solution of aluminium acetyl ace-
tonate are added, and the solution is homogenized by stir-

ring.

Thereafter, to prepare the matrix layer, the solution is
coated onto a siliconized film, and the solvents are removed
by drying for 20 minutes at 50 °C. The coating thickness is
selected such that the dried matrix film has a coating weight

of 80 g/m2.

The dried matrix layer is then laminated with a woven fabric
of polyester which is elastic in two directions; from the re-

sultant total laminate, the finished patches are punched out.

EXAMPLE 3: PATCH WITH IBUPROFEN AS ACTIVE SUBSTANCE

To 500 g of Durotak 387-2251 having a solids content of
48%-wt. are added 58 g of oleic acid and 41 g of ibuprofen,
and this is stirred until all of the ibuprofen has been dis-

solved. -

Subsequently, 90 g of a 4% solution of aluminium acetyl ace-
tonate are added, and the solution is homogenized by stir-

ring.

Thereafter, to prepare the matrix layer, the solution is
coated onto a siliconized f£ilm, and the solvents are removed

by drying for 20 minutes at 50 °C. The coating thickness is



AMENDED PAGE

11

selected such that the dried matrix film has a coating weight

of 150 g/m2.

The dried matrix layer is then laminated with a woven fabric

of polyester which is elastic in two directions; from the re-

sultant total laminate, the finished patches are punched out.

The permeation results shown in Figure 1 were obtained from
in vitro permeation studies on human epidermis, using the

generally known Franz Diffusion Cell.

"Comprises/comprising” when used in this specification is
taken to specify the presence of stated features, integers,
steps or components but does not preclude the presence or
addition of one or more other features, integers, steps or

components or groups thereof.
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CLAIMS

1. Topical patch containing as active substance a non-
steroid antirheumatic agent having a free carboxyl group,
comprising

- a backing layer inert to the active substance, which
backing layer is made of a material that is elastic in
at least omne direction,

- a self-adhesive, active substance-containing matrix
layer based on a polyacrylate adhesive, which polyac-~
rylate adhesive is crosslinked with multivalent metal
ions and comprises free carboxyl groups, the said matrix
containing a fatty acid, and

- a protective sheet be removed prior to use,

wherein said active substance—contalnlng matrix

consists of one layer and is free of hydroxyl groups, and

that said backing layer is made of

- an elastic polyester woven fabric or polyester knitted

fabric,

or
- a nonwoven, a woven fabric or a knitted fabric of poly-

ethylene terephthalate, or
- a .closed-cell, elastic foam.

2. Topical patch according to Claim 1, wherein

that the non-steroid antirheumatic agent is a profen deriva-

tive.

-

3. Topical patch according to Claim 2, wherein .
that the active substance is ketoprofen, ibuprofen, flurpro-

fen or naproxen.

4. Topical patch according to Claim 3, wherein
that the active substance is ketoprofen or flurprofen and is
contained in the matrix of the patch in a concentration be-

tween 5 and 15%-wt.
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5. Topical patch according to Claim 4, wherein rized in
that the active substance is ketoprofen and is present, dis-
solved in the matrix, in a concentration of 6 - 10%-wt.

6. Topical patch according to Claim 1, wherein
that the fatty acid is oleic acid, linoléic acid or lino-

lenic acid.

7. Topical patch according to Claim 6, wherein
that the fatty acid is oleic acid and is present in the ma-
trix of the patch in a concentration between 5 and 20%-wt.

8. Topical patch according to Claim 1, wherein
that the polyacrylate adhesive has been produced using, at
least, 2-ethylhexyl acrylate and acrylic acid.

9. Topical patch according to Claim 1, wherein
that the polyacrylate adhesive has been produced using 2-
ethylhexyl acrylate, vinyl acetate, acrylic acid, butyl ac-

rylate.

10. Topical patch according to Claim 1, wherein
that the backing layer consists of a polyethylene tereph-
thalate woven fabric which is elastic in two directions.

11. Topical patch according to Claim 1, wherein
that the closed-cell foam consists of polyethylene, polypro-

pylene, polyvinyl chloride or a copolymer of ethylene and vi-

nyl acetate.
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12. Topical patch as claimed in any one of claims 1 to 11,
substantially as herein before described and exemplified.

13. Topical patch including any new inventive integer or
combination of integers, substantially as herein described.
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Results of Permeation Studies
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FIG. 1
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