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(54) Title: SKIN PATCH AND METHOD OF PRODUCING THE SAME

(54) RADRH: MBITHIRUVEORESZE

(57) Abstract: A method of producing a skin patch (1) which has a layered struc-

ture comprising a support (2), a pressure-sensitive ointment (3) spread almost allover
one face of the support (2) and two peeling films (41 and 42) bonded to the oint-
ment face, wherein the first peeling film (41) is a V-shaped peeling film folded at
the center thereof and bonded to the ointment face so that the folded part of one face
of the folded V-shaped peeling film faces toward the center of the ointment, while
the second peeling film (42) is bonded to the remainder of the ointment face so that
the edge (47) thereof covers the folded part of the first peeling film, characterized
in that at least a half of the ointment face spared on the support (2) is bonded to a

tubular peeling film and then the tubular peeling film is halved so as to form the first

peeling film which is folded at the center thereof.
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DESCRIPTION

ADHESIVE PATCH AND PRODUCTION METHOD THEREOF

TECHNICAL FIELD
[0001]
The present invention relates to adhesive patches, such as
poultices, for the treatment of inflammation, pain, itch and other
symptoms, as well as to a production method of such adhesive patches.
More particularly, the present invention relates to an efficient
adhesive patch that can be easily applied not only by non-disabled
people, but also by aged people and patients with decreased grip
strength, by facilitating the sequence of actions required to apply
the patch, from the removal of the liner (liner) to the application
of the patch. The present invention also relates to a production
method of such an adhesive patch. The adhesive patch of the present
invention can be applied in a safe and hygienic manner since the
drug-containing matrix does not come into contact with hands during

the application.

BACKGROUND ART
[0002]

Anti-inflammatory and analgesic poultices are now widely used
in the conservative treatment of lumbago, joint pain, shoulder
stiffness and other symptoms caused by aging or hard working.
Adhesive patches are also widely used in the treatment of herpes
zoster in recent years.

[0003]

Conventional adhesive patches, such as poultice-type patches,
typically have a multi-layer structure. As an example, a
conventional adhesive patch 1 is shown in Fig. 13. The adhesive
patch 1 has a multi-layer structure including a white or skin-
colored backing 2, an adhesive drug-containing matrix 3 that is
spread substantially entirely over one surface of the backing, and a
sheet of liner 4 that entirely covers the drug-containing matrix.
[0004]
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Typically, such an adhesive patch (such as a poultice-type
patch) is applied in the following manner: First, the user rubs the
edge of the poultice-type patch with a substantial force to cause
the liner 4 to slide relative to the surface of the drug-containing
matrix 3. This causes the film to partially come off the surface of
the matrix. The user quickly holds the drug-containing matrix with
one finger before the film sticks again to the matrix and, using
another finger, carefully removes the liner 4 so that the adhesive
matrix will not stick to itself. Once the liner 4 is completely
peeled, the user, holding the drug-containing matrix and the backing,
applies the adhesive patch to the application site.

{0005]

This type of adhesive patch is essentially produced in the
following method: As shown in Fig. 14, the adhesive drug-containing
matrix 3 is spread substantially entirely over one surface of a
backing 2 as the backing 2 is drawn from a backing roll 25. The
liner 4, drawn from a liner roll 55, then adheres to and is
laminated onto the surface of the drug-containing matrix to form a
laminate, which in turn is cut into strips 60, and then into pieces
with a predetermined size 70.

[0006]

A problem with these adhesive patches in which a single sheet
of liner is used to cover the entire surface of the drug-containing
matrix is that users often have difficulty applying these patches to
the application site since the liner of these patches is difficult
to remove from the surface of the matrix, often resulting in the
matrix sticking to itself.

[0007]

One proposed solution to this problem is an adhesive patch
shown in Fig. 15 (Patent Document 1). The adhesive patch 1 includes
a white or skin-colored backing 2, an adhesive drug-containing
matrix 3 that is spread substantially entirely over one surface of
the backing, and a pair of liners, an upper liner 4a and a lower
liner 4b, that adheres to the drug-containing matrix.

[0008]
To apply this adhesive patch, the user first pinches the tab
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of the upper liner 4a with his fingers and carefully removes the
film 4a. The user then pinches the tab of the lower liner 4b with
his fingers and carefully removes the film 4b so that the adhesive
drug-containing matrix will not stick to itself. Once the film is
completely peeled, the user, holding the drug-containing matrix and
the backing, applies the patch to the application site.

[0009]

This type of adhesive patch can be produced in the following
method: As shown in Fig. 16, the adhesive drug-containing matrix 3
is spread substantially entirely over one surface of a backing 2 as
the backing 2 is drawn from the backing roll. The liner 4, drawn
from the liner roll 55, then adheres to and is laminated onto the
surface of the drug-containing matrix. Upon this, the liner 4 is cut
80 into an upper liner 4a and a lower liner 4b, which are overlapped
at their ends by a tab folder 81 and laminated onto the drug-
containing matrix 3 to form a laminate. The laminate is then cut in
half into strips 60, and then into pieces with a predetermined size
70.

Patent Document 1 Japanese Laid-Open Patent Publication No. 2001-
219622
[(0010]

The above-described conventional adhesive patches, such as
poultice-type patches, have the following problems that have yet to
be addressed:

(1) The adhesive patches, such as poultice-type patches, are
fabricated by spreading a drug-containing matrix substantially
entirely over one surface of a backing, and placing a liner over the
drug-containing matrix to form a laminate, or an original sheet,
which is then cut into a desired shape, such as rectangular. In
these patches, the backing, the drug-containing matrix and the liner
are laminated together with their outer edges lying along the same
plane. The patches therefore have no part along the outer edge that
the user can hold to start peeling the liner. Thus, in order to peel
the liner, the user must rub the patch with his fingers along its
outer edge. This requires a certain type of dexterity and cannot
readily be accomplished by aged people or other people with
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decreased dexterity.
[0011]

(2) The drug-containing matrix is made to be highly sticky so
that it can firmly stick to the application site. Thus, peeling the
liner from the patch requires a substantial force. The adhesive
patch, such as poultice-type patch, designed to be pulled by the
ends to break and remove the liner requires an even greater force,
making the patch unsuitable for use by aged people.

[0012] '

(3) All of these adhesive patches, such as poultice-type
patches, are designed to be applied to the application site either
after the liner has been entirely removed or while the film is being
removed. Thus, the drug-containing matrix may come into direct
contact with the fingers, which often results in the drug-containing
matrix sticking to itself or wrinkled. To avoid this and to ensure
proper application of the patch, the user must carefully and slowly
apply the patch to the application site.

[0013]

(4) The drug-containing matrix that comes into direct contact
with the fingers during the peeling of the liner loses the initial
stickiness and, as a result, the once-applied adhesive patch such as
poultice-type patch may partially come off the application site.
[0014]

(5) The drug-containing matrix that comes into direct contact
with the fingers is unfavorable from the hygienic point of view and
requires much attention when applied to the damaged skin.

[0015]

(6) The active ingredient and other components present in the
drug-containing matrix may be transferred to the finger tips through
the direct contact with the drug-containing matrix. The transferred
drug-containing matrix is sticky and causes discomfort and must
therefore be removed by rinsing.

[0016]

(7) During the production method of the adhesive patches shown
in Fig. 16, part of the lower liner 4b is folded to form the tab. To
prevent this part from unfolding as it is folded in an in-line
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system, the method involves softening the material in the part by
heating it, for example, by ultrasonic sealing. Also, the tab 1is
folded in any desired size and formed by using nip rolls. Thus,
materials with high melting points are not appropriately used in
this method, which limits the types of materials that can be used
in the method. Furthermore, the method tends to result in unstable
product quality upon stopping and restarting of the machine
operation and thus requires special attention, such as intensive
checks and careful control.

(0016a]

The discussion of documents, acts, materials, devices,
articles and the like is included in this specification solely for
the purpose of providing a context for the present invention. It
is not suggested or represented that any or all of these matters
formed part of the prior art base or were common general knowledge
in the field relevant to the present invention as it existed before

the priority date of each claim of this application.

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
(0017]

The present invention addresses the above-described problems
of the conventional adhesive patches. To that end, the present
invention provides an adhesive patch such as poultice-type patch
that can be easily applied not only by non-disabled people, but
also by aged people and patients with decreased grip strength, by
facilitating the sequence of actions required to apply the patch,
from the removal of the liner to the application of the patch. The
adhesive patch of the present invention can be applied in a safe
and hygienic matter since the drug-containing matrix does not come
into contact with hands during the application. Furthermore, the
present invention provides an adhesive patch such as poultice-type
patch that 1is suitable for mass production. Still further, the
present invention provides a method for producing such adhesive

patches.
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MEANS FOR SOLVING THE PROBLEMS
[0018]

In one aspect, the present invention provides a method for
producing an adhesive patch having a multilayer structure
comprising a backing, an adhesive drug-containing matrix that is

spread substantially entirely over one surface of the
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backing, and a liner that adheres to the drug-containing matrix
surface, wherein

(a) the liner adhering to the drug-containing matrix surface
comprises first and second liners:

(b) the first liner is folded at the middle thereof so that it
is divided by the fold into first and second sections that together
form a V-shaped liner, the first section adhering to the drug-
containing matrix surface with the fold arranged closer to the
middle of the drug-containing matrix; and

(c) the second liner adheres to the remaining part of the
drug-containing matrix surface with one end of the second liner
covering the fold of the V-shaped first liner,

the method comprising the steps of: allowing a tubular liner
to adhere to at least half of the surface of the drug-containing
matrix spread over the backing; and cutting the tubular liner in
half to form the V-shaped first liner folded at the middle thereof.
[0019]

More specifically, the invention according to claim 2 is the
method according to claim 1, wherein the second liner that adheres
to the remaining part of the drug-containing matrix surface is a
sheet-1ike liner and the end of the second liner covering the fold
of the first liner is shaped as a straight line, a curved line, such
as a wave shape or a mountain shape, or a combination thereof.
[0020]

Another specific invention according to claim 3 is the method
according to claim 1, wherein the second liner that adheres to the
remaining part of the drug-containing matrix surface is a tubular
liner, the tubular liner being cut in half to form a folded V-shaped
second liner having a fold covering the fold of the first liner.
[0021]

A more specific invention according to claim 4 is the above-
described method, wherein the first liner and/or the second liner
comprises a plastic film formed of cast polypropylene, oriented
polypropylene, polyethylene terephthalate, polybutylene
terephthalate, polyethylene, polyester, polyurethane, polyvinyl
chloride or polystyrene; paper, synthetic paper, synthetic resin or
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a composite film formed of a laminate thereof; or a composite film
formed of a laminate of aluminum foil or aluminum-deposited film.
[0022]

Inventions according to claims 5 and 6 are the above-described
method, wherein the first liner and/or the second liner is treated
with silicone or embossed.

[0023]

As another aspect of the present invention, the invention
according to claim 7 is an adhesive patch produced by the method
according to claims 1 to 6 as above.

[0024]

As described above, the adhesive patch produced by the method
of the present invention has the following features: Two films, the
first liner and the second liner, adhere to the, with the film being
a tubular liner. At least first liner that adheres to the drug-
containing matrix surface is formed into V-shape by cutting the
tubular liner in half. The other surface serves as a tab. The

second or upper liner also includes a tab.

EFFECT OF THE INVENTION
[0025]

As described above, the adhesive patch of the present
invention includes the tab on the second or upper liner. The user
can easily pinch the tab with his fingers and peel the upper second
liner. This can be done in a safe and simple manner and requires
only a weak force.

The user then pinches with his fingers the tab of the V-shaped
lower first liner laminated to the backing and pulls the tab so that
it slides outward. This causes the exposed drug-containing matrix to
spontaneously attach to the application site.

[0026]

Thus, by using the adhesive patch of the present invention,
the user does not need to exert a substantial force to form a part
from which to start peeling the liner upon removal of the film. The
adhesive patch of the present invention therefore offers an

advantage in that it enables people who cannot exert much physical




16 Aug 2011

2006333989

10

15

20

25

30

35

power, such as aged people, to peel the liner. The adhesive patch
thus facilitates the sequence of actions required to apply the
patch, from the removal of the liner to the application of the
patch with one hand.

[(0027]

Still another advantage of the adhesive patch 1is that the
stickiness and the skin followability of the drug-containing matrix
are not affected since the drug-containing matrix does not come
into contact with the hands or fingers during the sequence of
actions from the removal of the liner to the application of the
patch to the application site. Since the drug-containing matrix is
free of contamination and maintains good hygiene, the adhesive
patch is safe for application to the damaged skin.

Yet another advantage of the adhesive patch is that the patch
does not cause sticky fingers or hands, so that good hygiene can be
maintained during the application of the patch and the user does
not need to wash hands after application of the patch.

(0028]

Another advantage is that the use of the tubular liner ensures
stable product quality and eliminates the need to pay special
attention to the production process upon occurrences of meandering
film or upon stopping and restarting of the machine operation.
Thus, the method of the present invention 1is suitable for mass

production and enables significant cost reduction.

BEST MODE FOR CARRYING OUT THE INVENTION
(0029]

Throughout the description and claims of this specification,
the word “comprise” and variations of the word, such as
“comprising” and “comprises”, 1is not intended to exclude other

additives, components, integers or steps.

[0029a]

The liner for wuse in the adhesive patch of the present
invention may be a resin film formed of such as cast polypropylene
(CPP), oriented polypropylene (OPP), polyethylene terephthalate
(PET), polybutylene terephthalate (PBT), polyethylene, polyester,
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polyurethane, polyvinyl chloride and polystyrene, paper, synthetic
paper, synthetic resin or a composite film formed of a laminate
thereof, an aluminium foil or aluminium-deposited film laminated
with any of the above-described materials, or each or a composite
of the above-described materials that is treated with silicone, 1is

embossed,
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has a printed pattern or is colored.
[0030]

The tubular liner material for use in the present invention
can be produced by any suitable film-forming method including, but
not limited to, inflation method, T-die method, calendering and
solution casting. However, these methods, other than the inflation
method, require a tubing process to form the tubular film. Thus, the
material must be laminated with a seal layer for heat-sealing if it
is not sealable to itself.

[0031]

The liner has a thickness in the range of 10 to 200 pm, and
preferably in the range of 25 to 75 pm. The liner with a thickness
of less than 10 pm is too thin to be properly held by the fingers
and tends to wrinkle during the production of the adhesive patches.
The liner with a thickness of more than 200 pym is difficult to cut
during the production of the adhesive patches, which adds to the
cost of the adhesive patches. Such liner is also expensive and is
therefore unfavorable in terms of cost.

[0032]

According to the present invention, the liner is preferably
embossed to prevent slipping of the fingers upon removal of the film.
The liner may be embossed either entirely or partially (for example,
in the tab).

[0033]

The liner may be embossed with any pattern that provides a
good grip for the fingers, such as diamond pattern, lattice pattern,
hexagonal pattern, wave pattern and various other patterns.

[0034]

In the inflation method, the liner is embossed in the form of
tubular original film. In other film-forming methods, the liner may
be embossed either before or after the tubing process. However, when
the liner is to be embossed with a pattern having a relatively large
profile, it must be embossed after the tubing process since sealing
will otherwise be difficult.

[0035]
To clearly indicate to the user the method of peeling the
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liner, characters, arrows, symbols, illustrations and other _
indicative marks may be provided on either or both of the first and
second liners. Either or both of the first and second liners may
also be colored.

[0036]

The part that serves as the tab of the second liner, that is,
the overlap (laminated part) of the upper liner and the lower V-
shaped first liner, is preferably from about 10 to 30mm wide, and
more preferably from 15 to 25mm wide. The tab that is less than 10mm
wide is not desirable since it can hardly be held by the fingers and
cause meandering during production, thus leading to a decreased
workability. It also leads to a decreased yield of the adhesive
patches. The tab that is more than 30mm wide is not desirable,
either, since the laminated part not only adds to the cost, but also
tends to roll up upon packaging, though the wider tab is easier to
hold with the fingers.

[0037]

Preferably, the laminated part of the upper second liner and
the lower V-shaped first liner may contain characters, arrows,
symbols, illustrations and other indicative marks that indicate the
end to the user. The laminated part may also be colored for the same
purpose. To further distinguish the tab, the tab may be embossed
differently from the remaining part of the film.

[0038]

The upper second liner and the lower V-shaped first liner may
adhere to the drug-containing matrix at any area ratio. Preferably,
the ratio of the area of the drug-containing matrix to which the
upper second liner adheres, to the area to which the lower V-shaped
first liner adheres is in the range of 3:1 to 1:3, and more
preferably in the range of 1:1 to 2:1.

[0039]

If the ratio of the area to which the upper second liner
adheres, to the area to which the lower V-shaped first liner adheres
is smaller than 3:1, then the user needs to take special care to
prevent the adhesive patch from falling during the application.
Specifically, in applying the adhesive patch to the application site,
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the user first peels the upper second liner and attaches the drug-
containing matrix to the application site. The user then peels the
upper V-shaped first liner by slightly sliding the first liner with
his fingers. During this, the user needs to keep the adhesive patch
from falling by pressing the adhesive patch against the application
site with the other hand. Furthermore, the lower V-shaped liner that
adheres to a larger area leads to an increased cost.

[0040]

Likewise, if the ratio of the area to which the upper second
liner adheres, to the area to which the lower V-shaped first liner
adheres is larger than 1:3, then the user must peel the liners
slowly and carefully to keep the drug-containing matrix from
sticking to itself during the removal of the upper second liner. 1In
addition, the distance between the tab of the upper second liner and
the tab of the lower V-shaped first liner becomes so small that the
user, in an attempt to peel the upper second liner, may pinch both
of the tabs of the upper and the lower liners at once.

[0041]

The cut edge of the tab of the upper second liner may be
shaped into any shape including, but not limited to, straight line,
wave shape and mountain shape. While the end of the tab of the upper
second liner may be shaped into any shape ranging from a straight
line to a gently curved line, pointy shapes are not preferred since
the user may cut his finger with the edge of the liner.

[0042]

Likewise, the cut edge of the tab of the lower V-shaped first
liner may also be shaped into any shape including, but not limited
to, straight line, wave shape and mountain shape. While the end of
the tab of the lower V-shaped first liner may be shaped into any
shape ranging from a straight line to a gently curved line, pointy

shapes are not preferred since the user may cut his finger with the

edge of the liner. Pointy shapes are not preferred also because the
pointy edges can interfere with the adhering of the lower V-shaped
liner to the drug-containing matrix during the production of the
adhesive patches, resulting in a decreased yield of the adhesive

patches.
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. [0043]

The backing for use in the adhesive patch of the present
invention may be woven fabric, non-woven fabric or a laminate
thereof and may or may not be stretchable.

[0044]

Specific examples of the material for the backing include
natural fibers, including bast fibers, such as paper, cotton, hemp
and jute, cellulose fibers, such as leaf fibers (such as manila
hemp), animal fibers, such as wool, and protein fibers, such as silk
fibers and feather fibers; regenerated fibers, including regenerated
cellulose fibers, such as rayon and cuprammonium rayon, and
regenerated protein fibers; semi-synthetic fibers, including
cellulose acetate fibers and promix; nylon alamide fibers;
polyethylene terephthalate fibers; polyester fibers; acrylic fibers;
polyolefin fibers, including polyethylene fibers and polypropylene
fibers; polyvinyl alcohol fibers; polyvinyl chloride fibers:
polyvinylidene chloride fibers; polyvinyl chloride-based fibers;
polyurethane fibers; polyoxymethylene fibers;
polytetrafluoroethylene fibers; poly(p-phenylene benz-bisthiazole)
fibers; and polyimide fibers. These fibers may be used either
individually or as a composite fiber to make a woven or non-woven
fabric for use in the present invention.

[0045]

The backing is properly selected from the above-described
materials based on the tensile strength, thickness and
stretchability required for a particular application site, as well
as drug transfer to the backing.

[0046]

The drug-containing matrix for use in the adhesive patch
contains a base and a drug and is suitable for adhesive patches used,
for example, as external poultice-type patches. The drug-containing
matrix also contains water to enhance the effect of the drug on the
skin. The drug-containing matrix has stickiness and does not soften
at room temperature or a higher temperature so that it retains
moderate cohesiveness that prevents the drug-containing matrix from

remaining on the skin.
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[0047]

A thickener may be used in the drug-containing matrix. The
thickener serves to stably maintain the water content of the drug-
containing matrix at 30% to 80% and preferably shows water retention.
Specific examples of the thickener include water-soluble polymers,
including natural polymers, such as plant-based polymers (such as
guar gum, locust bean gum, carrageenan, alginic acid, sodium
alginate, agar, gum acacia, tragacanth gum, karaya gum, pectin and
starch), microorganism-based polymers (such as xanthan gum and
acacia gum), and animal-based polymers (such as gelatin and
collagen); semi-synthetic polymers, such as cellulose-based polymers
(such as methyl cellulose, ethyl cellulose, hydroxyethyl cellulose
and carboxymethylcellulose sodium), and starch-based polymers (such
as soluble starch, carboxymethyl starch and dialdehyde starch): and
synthetic polymers, such as vinyl-based polymers (such as polyvinyl
alcohol, polyvinylpyrrolidone and polyvinylmethacrylate), acryl-
based polymers (such as polyacrylic acid and sodium polyacrylate),
polyoxyethylene oxides, and methylvinylether/maleic anhydride
copolymers.

[0048]

Of these, sodium polyacrylate is particularly preferred
because of its high gel strength and good water retention. Sodium
polyacrylate preferably has an average degree of polymerization of
20,000 to 70,000. Sodium polyacrylate having an average degree of
polymerization of less than 20,000 exhibits less thickening effect,
failing to provide sufficient gel strength. Conversely, sodium
polyacrylate exhibits too high a thickening effect and leads to
decreased workability when it has an average degree of
polymerization of higher than 70,000. An elastic gel having even
higher gel strength can be obtained by using sodium polyacrylate in
combination with two or more of the above-described water-soluble
polymers since sodium polyacrylate, a highly ionic polymer, forms a
polymer complex with the water-soluble polymers.

[0049]
A humectant may be used in the drug-containing matrix.

Examples include polyols, such as glycerin, propylene glycol and
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sorbitol. In addition, a filler, such as kaolin, zinc oxide, talc,
titanium, bentonite, aluminum silicate, titanium oxide, zinc oxide,
aluminum metasilicate, calcium sulfate and calcium phosphate, may be
added. A solubilizer or an absorption enhancer, such as propylene
carbonate, crotamiton, l-menthol, mint oil, limonene and diisopropyl
adipate, may also be added. A drug-activity enhancer, such as methyl
salicylate, glycol salicylate, l-menthol, thymol, mint oil, nonanoic
acid vanillylamide and capsicum extract, may also be added. When
necessary, a stabilizer, an antioxidant or an emulsifier may also be
added.

[0050]

When necessary, the drug-containing matrix may also contain a
crosslinking agent or a polymerization agent to strengthen the drug-
containing matrix and to impart the water retention property to the
drug-containing matrix. The crosslinking agent or the polymerization
agent may be properly selected depending on the type of the
thickener used. For example, when the thickener is polyacrylic acid
or a polyacrylate, the crosslinking agent is preferably a polyvalent
metal compound, including compounds having at least two epoxy groups
in their molecules; inorganic salts, such as hydrochlorides,
sulfates, phosphates and carbonates of Ca, Mg and Al; organic salts,
such as citrates, tartrates, gluconates and stearates; oxides, such
as zinc oxide and silicic anhydride; and hydroxides, such as
aluminum hydroxide and magnesium hydroxide.

[0051]

When the thickener is polyvinyl alcohol, the crosslinking
agent or the polymerization agent 1s preferably adipic acid,
thioglycol acid, epoxy compounds (epichlorohydrin), aldehydes, N-
methylol compounds or a complex of compounds, such as Al, Ti, Zr, Sn,
V, Cu, B and Cr.

[0052]

When the thickener is polyvinylpyrrolidone, the crosslinking
agent or the polymerization agent is preferably a
methylvinylether/maleic anhydride copolymer, or a polyacid compound
or an alkali metal salt thereof (such as polyacrylic acid, tannic

acid and derivatives thereof).
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[0053]

When the thickener is polyethylene oxide, the crosslinking
agent or the polymerization agent is preferably a peroxide or
polysulfone azide. When the thickener is methylvinylether/maleic
anhydride copolymer, the crosslinking agent or the polymerization
agent is preferably a polyfunctional hydroxyl compound, polyamine,
iodine, gelatin, polyvinylpyrrolidone, iron, mercury or lead salt.
[0054]

When the thickener is gelatin, the crosslinking agent or the
polymerization agent is preferably an aldehyde, such as formaldehyde,
glutaraldehyde and dialdehyde starch, a diepoxide, such as gluoxal
and butadieneoxide, a diketone, such as divinyl ketone, or a
diisocyanate. When the thickener is sodium polyacrylate, the
crosslinking agent added is preferably a polyvalent metal salt, such
as lithium hydroxide, zinc hydroxide, aluminum hydroxide and sodium
borate. Zinc salts and aluminum salts promote crosslinking reactions
and are thus particularly preferred.

[0055]

The polyvalent metal salt used as the crosslinking agent is
preferably used at a concentration of 0.5 to 1.5 equivalents
relative to 1 equivalent of the thickener (or water-soluble polymer).
The polyvalent metal salt used at a concentration of less than 0.5
equivalents does not sufficiently promote the crosslinking reaction,
resulting in a low gel strength, whereas the polyvalent metal salt
used at a concentration of higher than 1.5 equivalents excessively
accelerates the crosslinking reaction, resulting in non-uniform
gelation and, thus, decreased workability.

[0056]

A poultice-type patch is required to stick firmly to the skin,
enhance absorption of the active ingredient by the skin, and contain
as much water as possible. The water present in the drug-containing
matrix removes heat from the skin and causes coolness as it
evaporates. The water molecules evaporating from inside the matrix
hydrate the stratum corneum and thereby promote the drug absorption.
Requirements for the drug-containing matrix include the following:

it should not soften near room temperature: it should not cause pain
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or remain on the skin when the adhesive patch is peeled: and it
should not cause stickiness.
[0057]

To meet the above-described requirements, the drug-containing
matrix contains 5 to 20 wt%, preferably 10 to 15 wt% of the
thickener, 5 to 40 wt%¥ of the humectant, 20 wt% or less of the
filler, 10 to 80 wt% of water, 0 to 8 wt¥ of the solubilizer, and 5
wt$ or less, preferably 0.5 to 5 wt¥ of the drug.

[0058]

The drug used as an active ingredient in the adhesive patch of
the present invention can be selected from a variety of drugs to
suit the intended application. Analgesic and anti-inflammatory
agents that can be used in the adhesive patch include indomethacin,
ketoprofen, flurbiprofen, ibuprofen, felbinac, glycol salicylate,
methyl salicylate, glycyrrhizinic acid, dipot#assium glycyrrhizinate
and B-glycyrrhizinic acid.

[0059]

Blood circulation-promoting agents that can be used in the
adhesive patch include tocopherol acetate, capsicum extract,
capsaicin, nonanoic acid vanillylamide, benzyl nicotinate and benzyl
alcohol. Antiallergic agents that can be used in the adhesive patch
include diphenhydramine hydrochloride and chlorpheniramine maleate.
Locally stimulating agents that can be used in the adhesive patch
include 1l-menthol, camphor, mint oil and eucalyptus oil. Local
anesthetic agents that can be used in the adhesive patch include
lidocaine, benzocaine, dibucaine and tetracaine. The drugs for use
in the adhesive patch are not limited to those described above and
may be used in combination of two or more as desired.

[0060]

The amount of the drug used in the drug-containing matrix is
properly determined depending on the type and the intended
application of the adhesive patch such as poultice-type patch so
that the drug is delivered to the application site at a
predetermined effective dose when the adhesive patch is applied to

the patients.
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EXAMPLES
[0061]

The present invention will now be described by way of several
embodiments serving as concrete examples with reference to the
accompanying drawings.

[0062]
[Embodiment 1]

Shown in Fig. 1 is an adhesive patch, such as a poultice-type
patch, of Embodiment 1 provided in accordance with one example of
the present invention. Fig. 1.1 is a perspective view of the
adhesive patch and Fig. 1.2 is a side view thereof.

[0063]

The poultice-type patch 1 or the adhesive patch of example
shown in Fig. 1 is essentially constructed as a laminate comprising
a backing 2 formed of a stretchable non-woven fabric, a drug-
containing matrix 3 spread over the substantially entire surface of
the backing 2, and a pair of liners 41 and 42 that adheres to the
surface of the drug-containing matrix 3.

[0064]

Of the two liners that adhere to the surface of the drug-
containing matrix 3 of the poultice-type patch 1, the lower liner or
first liner 41 is folded at the middle thereof so that it is divided
by the fold into two sections that together form a V-shape. One of
the two sections of the V-shaped first liner 41 adheres to the drug-
containing matrix surface from one end of the matrix so that the
fold 44 is arranged closer to the middle of the drug-containing
matrix. The other of the two sections of the V-shaped liner serves
as a tab 45.

[0065]

Of the two liners that adhere to the surface of the drug-
containing matrix, the upper second liner 42 is folded at the middle
thereof so that it is divided by the fold into two sections that
together form a V-shaped liner. One of the two sections of the V-
shaped second liner 42 adheres to the remaining part of the drug-
containing matrix surface with the fold 47 of the second liner
overlaying and covering the fold 44 of the lower V-shaped first
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liner 41. The other of the two sections of the V-shaped second liner
42 serves as a tab 46 to be held by the user's fingers.
[0066]

In this example, the drug-containing matrix 3 spread over the
substantially entire surface of the backing 2 is formed of a
material such as sodium polyacrylate and contains, along with water,
a drug such as felbinac, an anti-inflammatory/analgesic agent that
serves as an active ingredient.

[0067]

In the present example, the following films are used as the
liners 41 and 42 that adhere to the surface of the'drug-containing
matrix: The upper second liner 42 that comprises a 30 to 50pm-thick
tubular liner formed of cast polypropylene and embossed with a
diamond pattern and adheres to substantially half of the matrix
surface to form an overlap 48, and the lower first liner 41 that
adheres to the remaining half of the matrix surface and comprises a
30 to 50um-thick tubular liner formed of cast polypropylene and
embossed with a diamond pattern. The first liner 41 and the second
liner 42 are each formed as a V-shaped liner comprising a tubular
liner cut in half.

[0068]

In the present example, the ratio of the area of the drug-
containing matrix 3 to which the upper second liner 42 adheres, to
the area to which the lower V-shaped first liner 41 adheres is 1:1.
The overlap 48 in which the upper second liner 42 is laminated to
the first liner is preferably 15 to 25 mm in width.

[0069]

The steps of the production method of the poultice-type patch
1 or the adhesive patch based on this example are shown in Fig. 2 in
a schematic diagram.

Specifically, the adhesive drug-containing matrix 3 is spread
onto the backing 2 as the backing is drawn from a backing roll 25.
The surface of the drug-containing matrix is then laminated with a
tubular liner to make the upper second liner 42 and a tubular liner
to make the lower first liner 41 as the tubular liners are drawn

from respective liner rolls 55. The resulting laminate is cut into
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strips 60 so that each tubular liner is cut in half. The strips are
then cut into pieces with a predetermined size 70.
[0070]

How the poultice-type patch 1 that is constructed based on the
above-described example and serves as the adhesive patch of the
present invention is applied to an application site will now be
described.

[0071]

Fig. 3 shows in a schematic perspective view the manner in
which the upper second liner 42 of the poultice-type patch 1 of the
above-described example is peeled.

Fig. 4 shows in a schematic side view the manner in which the
drug-containing matrix 3 having substantially half of its surface
exposed by peeling the upper second liner 42 of the poultice-type
patch 1 of the above-described example is attached to the
application site.

Fig. 5 shows in a schematic side view the manner in which the
drug-containing matrix 3, following the procedure of Fig. 4, is
continuously attached to the application site as the remaining lower
V-shaped first liner 41 is peeled off.

[0072]

Specifically, the user first pinches with his fingers (not
shown) the tab 46 of the upper second liner 42 of the poultice-type
patch 1 and peels the upper second liner 42 as shown in Fig. 3. Once
the second liner 42 is completely peeled, (half of) the surface of
the drug-containing matrix 3 to which the second liner 42 has
adhered is exposed.

[0073]

Subsequently, the user attaches the exposed surface of the
drug-containing matrix to the application site and then holds the
backing 2 together with the tab 45 of the lower V-shaped first liner
41, as shown in Fig. 4.

[0074]

As shown in Fig. 5, the user then slides outward one of the
fingers held against the tab 45 of the lower V-shaped first liner 41.
The peeling of the first liner 41 causes the exposed drug-containing
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matrix 3 to spontaneously attach to the application site.
[0075]

As a result, the series of actions required to apply the patch,
starting from the removal of the liner and ending in the application
of the poultice-type patch, can be readily carried out in a single
sequence. In addition, the user can apply the poultice-type patch in
a safe and hygienic manner without his hands coming into contact
with the drug-containing matrix during the application.

[0076]
[Embodiment 2]

Shown in Fig. 6 is an adhesive patch, such as a poultice-type
patch, of Embodiment 2 provided in accordance with another example
of the present invention. Fig. 6.1 is a perspective view of the
adhesive patch and Fig. 6.2 is a side view thereof.

The numerals in Fig. 6 denote the same elements as in Fig. 1.
[0077]

In the present example, the poultice-type patch 1 is similar
to the poultice-type patch of the above-described example in that it
is constructed as a laminate comprising a backing 2, a drug-
containing matrix 3 spread over the entire surface of the backing 2,
and a pair of liners 41 and 42 that adheres to the surface of the
drug-containing matrix 3. In the present example, however, the drug-
containing matrix 3 spread over the substantially entire surface of
the backing 2 is formed of sodium polyacrylate. The drug-containing
matrix 3 also contains, along with water, a drug such as
indomethacin, an anti-inflammatory/analgesic agent that serves as an
active ingredient.

[0078]

In this example, the two liners 41, 42 are as follows: The
upper second liner 42 is a 30 to 50pm-thick cast polypropylene film
embossed with a hexagonal pattern.

[0079]

The lower first liner 41 is a tubular liner cut in half. The
film is formed of cast polypropylene and embossed with a diamond
pattern.

[0080]




10

15

20

25

30

35

21

In the present example, the ratio of the area of the drug-
containing matrix 3 to which the upper second liner 42 adheres, to
the area to which the lower V-shaped first liner 41 adheres is also
1:1. The overlap 48 in which the upper second liner 42 is laminated
to the first liner is preferably 15 to 25 mm in width.

[0081]

The steps of the production method of the poultice-type patch
1 or the adhesive patch provided in this example are shown in Fig. 7
in a schematic diagram.

Specifically, the adhesive drug-containing matrix 3 is spread
onto the backing 2 as the backing is drawn from a backing roll 25.
The surface of the drug-containing matrix is then laminated with a
tubular liner to make the upper second liner 42 and a tubular liner
to make the lower first liner 41 that are drawn from a second liner
roll 55 and a first liner roll 55, respectively. The resulting
laminate is cut into strips 60 so that each tubular liner is cut in
half. The strips are then cut into pieces with a predetermined size
70.

[0082]

In the present example, the poultice-type patch 1 is applied
to the application site in the same manner as in the above-described
example.

The manner in which the upper second liner 42 of the poultice-
type patch 1 based on the above-described example of the present
invention is peeled is shown in a schematic perspective view in Fig.
8.

[0083]
[Embodiment 3]

Shown in Fig. 9 is an adhesive patch, such as a poultice-type
patch, of Embodiment 3 provided in accordance with still another
example of the present invention. Fig. 9.1 is a perspective view of
the adhesive patch and Fig. 9.2 is a side view thereof.

The numerals in Fig. 9 denote the same elements as in Fig. 1.
[0084]

In the present example, the poultice-type patch 1 is similar
to the poultice-type patch of the above-described example in that it
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is constructed as a laminate comprising a backing 2, a drug-
containing matrix 3 spread over the entire surface of the backing 2,
and a pair of liners 41, 42 that adheres to the surface of the drug-
containing matrix 3. The backing, the drug-containing matrix, the
ratio of the area of the drug-containing matrix to which the upper
second liner 42 adheres, to the area to which the lower first liner
42 adheres and the size of each tab are the same as those described
in Example 2 and will not be described again.

[0085]

The poultice-type patch 1 of Embodiment 3 differs from the
poultice-type patch 1 of Embodiment 2 in that the upper second liner
42 and the lower first liner 41 are each a liner obtained by
laminating a 25 to 38pm-thick polyethylene terephthalate film with a
10 to 30pm-thick low-density polyethylene film, treating the
laminate with silicone and embossing the laminate with a diamond
pattern. Another difference is that the cut edge of the tab 46 of
the upper second liner 41 has a wave shape.

[0086]

The steps of the production method of the poultice-type patch
1 or the adhesive patch provided in this example are shown in Fig.
10 in a schematic diagram.

Specifically, the adhesive drug-containing matrix 3 is spread
onto the backing 2 as the backing is drawn from a backing roll 25.
The surface of the drug-containing matrix is then laminated with a
tubular liner to make the upper second liner 42 and a tubular liner
to make the lower first liner 41 that are drawn from a second liner
roll 55 and a first liner roll 55, respectively. The resulting
laminate is cut into strips 60 so that each tubular liner is cut in
half. The strips are then cut into pieces with a predetermined size
70.

One end of the upper second liner 42 is cut into a wave shape

. 80.

[0087]
Since the adhesive patch of Embodiment 3 having the above-
described construction is used in the same manner as the adhesive

patch of Embodiment 2, how the adhesive patch is used will not be
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described again.

However, when the upper second liner 42 and the lower first
liner 41 are each formed of the 25 to 38um-thick polyethylene
terephthalate film that is harder to bend than the cast
polypropylene film, the user can inadvertently injure his fingers
especially with the upper second liner 42 while trying to hold the
tabs of the upper second liner and the lower first liner.

To prevent this, the cut edges of the tabs are shaped into a
wave shape to significantly reduce the risk of cutting fingers.
[0088]

It should be understood that the edge of the tabs may be
shaped not only as the wave shape employed in this example, but also
as a mountain shaped curved line or a combination thereof.

Such variations are shown in Figs. 11 and 12.

INDUSTRIAL APPLICABILITY
[0089]

As set forth, the adhesive patch of the present invention uses
two liners, first and second liners, that adhere to the surface of
the drug-containing matrix and each include a tab that the user can
easily pinch with his fingers to peel the films. This construction
not only allows the user to remove the liners in a safe and simple
manner by exerting only a weak force, but also enables the user to
easily perform, with a single hand, the sequence of actions required
to apply the patch, from the removal of the liners to the
application of the patch.

[0090]

According to the adhesive patch of the present invention, the
stickiness and the skin followability of the drug-containing matrix
are not affected since the drug-containing matrix does not come into
contact with the hands or fingers during the sequence of actions
from the removal of the liner to the application of the patch to the
application site. Since the drug-containing matrix is free of
contamination, the adhesive patch can be applied in a highly
hygienic manner and is therefore of significant industrial

importance.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0091]

Fig. 1.1 is a perspective view showing a poultice-type patch 1
of Embodiment 1 provided in accordance with one example of the
present invention.

Fig. 1.2 is a side view of the poultice-type patch 1 of
Embodiment 1.

Fig. 2 is a schematic diagram showing the steps of the
production method of the poultice-type patch or the adhesive patch
based on the example above.

Fig. 3 is a schematic perspective view showing the manner in
which the upper second liner of the poultice-type patch of the above
example of the present invention is peeled.

Fig. 4 is a schematic side view showing the manner in which
the upper second liner of the poultice-type patch of the above
example of the present invention is peeled to expose substantially
half of the surface of the drug-containing matrix to apply the patch
to the application site.

Fig. 5 is a schematic side view showing the manner in which
the drug-containing matrix, following the procedure of Fig. 3, is
continuously attached to the application site as the remaining lower
V-shaped first liner is peeled off.

Fig. 6.1 is a perspective view showing a poultice-type patch
of Embodiment 2 provided in accordance with another example of the
present invention.

Fig. 6.2 is a side view of the poultice-type patch 1 of
Embodiment 2.

[0092]

Fig. 7 is a schematic diagram showing the steps of the
production method of the poultice-type patch or the adhesive patch
based on another example of the present invention.

Fig. 8 is a schematic perspective view showing the manner in
which the upper second liner of the poultice-type patch of another
example of the present invention is peeled.

Fig. 9.1 is a perspective view showing a poultice-type patch
of Embodiment 3 provided in accordance with still another example of
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the present invention.

Fig. 9.2 is a side view of the poultice-type patch of
Embodiment 3.

Fig. 10 is a schematic diagram showing the steps of the
production method of the poultice-type patch or the adhesive patch
based on still another example of the present invention.

Fig. 11 is a diagram showing one variation of the edge of the
tabs.

Fig. 12 is a diagram showing another variation of the edge of
the tabs.

Fig. 13.1 is a perspective view showing a conventional
poultice-type patch.

Fig. 13.2 is a side view of the conventional poultice-type
patch.

Fig. 14 is a schematic diagram showing the steps of the
production method of the conventional poultice-type patch.

Fig. 15.1 is a perspective view showing another conventional
poultice-type patch.

Fig. 15.2 is a perspective view showing the conventional
poultice-type patch that has its peelable paper sheet removed.

Fig. 15.3 is a side view of the conventional poultice-type
patch.

Fig. 16 is a schematic diagram showing the steps of the
production method of another conventional poultice-type patch.

DESCRIPTION OF REFERENCE NUMERAL
[0082]
1 poultice-type patch (adhesive patch)
2 backing
3 drug-containing matrix
4 liner
41 first liner

42 second liner
44 fold
45 tab

46 tab
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for producing an adhesive patch having a
multilayer structure comprising a backing, an adhesive drug-
containing matrix that 1is spread substantially entirely over one
surface of the backing, and a 1liner that adheres to the drug-
containing matrix surface, wherein

(a) the liner adhering to the drug-containing matrix surface
comprises first and second liners;

(b) the first liner is folded at a middle thereof so that it
is divided by the fold into first and second sections that together
form a V-shaped 1liner, the first section adhering to the drug-
containing matrix surface with the fold arranged closer to the middle
of the drug-containing matrix; and

(c) the second liner adheres to the remaining part of the
drug-containing matrix surface with one end of the second liner
covering the fold of the V-shaped first liner,

the method comprising the steps of: allowing a tubular liner to
adhere to at least half of the surface of the drug-containing matrix
spread over the backing; and cutting the tubular liner in half to
form the V-shaped first liner folded at the middle thereof.

2. The method for producing an adhesive patch according to
claim 1, wherein the second liner that adheres to the remaining part
of the drug-containing matrix surface is a sheet-like liner and the
end of the second liner covering the fold of the first liner is
shaped as a straight line, a curved line, such as a wave shape or a
mountain shape, or a combination thereof.

3. The method for producing an adhesive patch according to
claim 1, wherein the second liner that adheres to the remaining part
of the drug-containing matrix surface is a tubular liner, the tubular
liner being cut in half to form a folded V-shaped second liner having
a fold covering the fold of the first liner.

4. The method for producing an adhesive patch according to
any one of claims 1 to 3, wherein the first liner and/or the second
liner comprises a plastic film formed of cast polypropylene, oriented

polypropylene, polyethylene terephthalate, polybutylene

' terephthalate, polyethylene, polyester, polyurethane, polyvinyl
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chloride or polystyrene; paper, synthetic paper, synthetic resin or a
composite film formed of a laminate thereof; or a composite film
formed of a laminate of aluminium foil or aluminium-deposited film.

5. The method for producing an adhesive patch according to
any one of claims 1 to 4, wherein the first liner and/or the second
liner is treated with silicone.

6. The method for producing an adhesive patch according to
any one of claims 1 to 5, wherein the first liner and/or the second
liner is embossed.

7. An adhesive patch produced by the method according to any
one of claims 1 to 6.

8. A method according to claim 1, substantially as herein
described with reference to the Examples and/or any one or more of

the figures.
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