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ABSORPTION PROMOTING AGENT AND
PATCH COMPRISING SAME

TECHNICAL FIELD

[0001] The present invention relates to a transdermal
absorption promoting agent and a patch comprising it.

BACKGROUND ART

[0002] Although diclofenac is an excellent nonsteroidal
analgesic anti-inflammatory agent, there is a problem that
there are cases where it shows side effects such as gastrointes-
tinal disorders when it is orally administered. For this reason,
a variety of topical agents for external use whose effective
ingredients are diclofenac have been developed and patches
comprising diclofenac sodium have been marketed as drugs
for topical analgesic application in Japan.

[0003] In addition, there are many cases where diclofenac
comprised in those patches is used in the form of a pharma-
ceutically acceptable salt, particularly a sodium salt from the
standpoints of improving its stability, suppressing reduction
in physical properties (intensity, elasticity, durability, adhe-
siveness, and the like) of adhesive agent layers of the patches,
decreasing irritation to the skin, etc. However, diclofenac
sodium is scarcely soluble in ether but is relatively soluble in
water; since its percutaneous absorbability is insufficient, a
variety of measures have been taken.

[0004] For example, in Japanese Unexamined Patent
Application No. Sho 61-280426 (Patent Literature 1), there is
described that by using an organic acid such as citric acid in
combination with diclofenac sodium to have them comprised
in the pressure-sensitive adhesive material layer of an anal-
gesic anti-inflammatory patch, the solubility and skin perme-
ability of diclofenac sodium in the patch are improved. Also,
in Japanese Unexamined Patent Application No. Sho
62-181226 (Patent Literature 2), there is described that by
using a glycol in addition to an organic acid such as citric acid
in combination with diclofenac sodium to have them com-
prised in the base of an analgesic anti-inflammatory patch, the
solubility and skin permeability of diclofenac sodium in the
patch are improved. Further, in Japanese Unexamined Patent
Application No. 2002-338462 (Patent Literature 3), there is
described that by combining and compounding diclofenac
sodium, an organic acid such as citric acid, pyrrolidone or a
derivative thereof, and an aliphatic acid ester of polyvalent
alcohol in the base of an adhesive poultice, diclofenac sodium
is stably solubilized in the base to improve the releasability
from the poultice and the percutaneous absorbability. Addi-
tionally, in Japanese Unexamined Patent Application No. Hei
11-322595 (Patent Literature 4), there is described that by
providing a drug reservoir layer which comprises diclofenac
sodium and an organic acid such as citric acid at a predeter-
mined weight ratio, a diffusion control membrane for
diclofenac sodium, and a hydrophobic adhesive layer capable
of' being attached to the skin, the excellent skin permeability
of diclofenac sodium can be displayed and the antipyretic,
analgesic anti-inflammatory action can be exerted systemi-
cally.

[0005] Also, drugs in free forms are normally superior in
percutaneous absorbability to their salts in patches. There-
fore, as is disclosed in Patent Literature 1, techniques of
simultaneously compounding diclofenac sodium salt and an
organic acid such as citric acid, and desalting during produc-
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tion or formulation have been investigated with respect to
diclofenac-containing preparations as well.

CITATION LIST

Patent Literature

[0006] [PTL 1] Japanese Unexamined Patent Application
No. Sho 61-280426

[0007] [PTL 2] Japanese Unexamined Patent Application
No. Sho 62-181226

[0008] [PTL 3] Japanese Unexamined Patent Application
No. 2002-338462

[0009] [PTL 4] Japanese Unexamined Patent Application
Hei 11-322595
SUMMARY OF INVENTION
Technical Problem

[0010] Asdescribed above, the skin permeability or the like
of'diclofenac sodium in patches will be improved by virtue of
the inclusion of organic acids such as citric acid. However, as
a result of the studies by the present inventors, it has become
clear that by simultaneously compounding diclofenac
sodium and citric acid in preparations, the stability of
diclofenac sodium lowers in a time-dependent manner in the
adhesive agent layers of diclofenac-containing patches, as
will be shown in the Examples to be mentioned later. There-
fore, since the time-dependent lowered stability of diclofenac
sodium results in the analgesic anti-inflammatory patches as
described in Patent Literatures 1-4, these analgesic anti-in-
flammatory patches are not sufficient from the standpoint that
diclofenac sodium is comprised stably in the adhesive agent
layers.

[0011] The present invention has been made in view of the
above-described problems ofthe prior art, and an object of the
present invention is to provide a patch which can comprise
diclofenac sodium stably and at the same time which is excel-
lent in the skin permeability of diclofenac.

Solution to Problem

[0012] The present inventors have conducted earnest stud-
ies to achieve the above-described object, and consequently
have revealed that 1-menthyl glyceryl ether is excellent in the
solubilizing power for diclofenac sodium among a large num-
ber of existing drug solubilizers. Moreover, they have found
that by including 1-menthyl glyceryl ether and a petroleum-
based resin or a terpene-based resin into an adhesive agent
layer of a patch, the time-dependent stability is excellent and
further the skin permeability is improved for diclofenac
sodium and have completed the present invention.

[0013] Specifically, a transdermal absorption promoting
agent of the present invention comprises 1-menthyl glyceryl
ether, a petroleum-based resin and/or a terpene-based resin.

[0014] It is preferred that for the transdermal absorption
promoting agent of the present invention, a mass ratio
between the 1-menthyl glyceryl ether and the petroleum-
based resin and/or the terpene-based resin (mass of menthyl
glyceryl ether:mass of petroleum-based resin and/or terpene-
based resin) is 1:0.1 to 1:20.

[0015] Further, the transdermal absorption promoting
agent of the present invention preferably does not comprise
any of citric acid, a glycol and a polyalkyleneglycol fatty acid
ester.
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[0016] Also, a patch of the present invention comprises a
support layer and an adhesive agent layer, wherein the adhe-
sive agent layer comprises diclofenac sodium and further
comprises the transdermal absorption promoting agent of the
present invention to promote percutaneous absorption of the
diclofenac sodium.

[0017] Further, the adhesive agent layer according to the
present invention preferably comprises 0.1 to 10 mass parts of
the 1-menthyl glyceryl ether and 1 to 40 mass parts of the
petroleum-based resin and/or the terpene-based resin relative
to 1 mass part of the diclofenac sodium.

[0018] Also, the adhesive agent layer according to the
present invention preferably does not comprise any of citric
acid, a glycol and a polyalkyleneglycol fatty acid ester.
[0019] Further, the petroleum-based resin is preferably an
alicyclic petroleum type resin, and the terpene-based resin is
preferably a pinene polymer.

Advantageous Effects of Invention

[0020] According to the present invention, it will be pos-
sible to provide a patch which can stably comprise diclofenac
sodium and at the same time which is excellent in the skin
permeability of diclofenac.

EMBODIMENTS FOR CARRYING OUT THE
INVENTION

[0021] Hereinafter, the present invention will be described
in detail based on preferred embodiments thereof.

[0022] The transdermal absorption promoting agent of the
present invention is a transdermal absorption promoting
agent for promoting the percutaneous absorption of
diclofenac sodium, comprising 1-menthyl glyceryl ether, a
petroleum-based resin and/or a terpene-based resin.

[0023] Diclofenac sodium according to the present inven-
tion is a nonsteroidal type drug having analgesic, anti-inflam-
matory action and is a compound which is also referred to as
sodium 2-[(2,6-dichlorophenyl)]amino]phenyl acetate.
[0024] 1-Menthyl glyceryl ether according to the present
invention is a compound which is also referred to as mono-
menthyl glyceryl ether or 3-1-menthoxypropane-1,2-diol.
Note that 1-menthyl glyceryl ether is known as a drug solu-
bilizer. However, as will be shown in the Examples to be
mentioned later, it has become clear for the first time in the
present invention that by virtue of the use of 1-menthyl glyc-
eryl ether, the time-dependent stability of diclofenac sodium
enhances and further, the skin permeability of diclofenac
sodium also improves.

[0025] Examples of the petroleum-based resin according to
the present invention include CS5 type synthetic petroleum
resins (copolymers of at least two kinds among isoprene,
cyclopentadiene, 1,3-pentadiene, and 1-pentene; copolymers
of at least two kinds between 2-pentene and dicylopentadi-
ene; resins principally consisting of 1,3-pentadiene, etc.), C9
type synthetic petroleum resins (copolymers of at least two
kinds among indene, styrene, methylindene, and a-methyl-
styrene), and dicylopentadiene type synthetic petroleum res-
ins (copolymers principally consisting of dicyclopentadiene
with isoprene and/or 1,3-pentadiene). Also, from the stand-
point of another classification, there are mentioned, for
example, alicyclic type petroleum resins (alicyclic type satu-
rated hydrocarbon resins and the like), alicyclic type hydro-
genated petroleum resins, aliphatic type petroleum resins
(aliphatic type hydrocarbon resins), aliphatic type hydroge-
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nated petroleum type resins, and aromatic type petroleum
resins. More specifically, there are mentioned ARKON P-70,
ARKON P-85, ARKON P-90, ARKON P-100, ARKON
P-115, ARKON P-125 (all trade names; manufactured by
Arakawa Chemical Industries, [.td.), and ESCOREZ 8000
(trade name; manufactured by Esso Petrochemical Co. Ltd.):
one kind or two or more kinds in combination can be used.
Out of these petroleum-based resins, alicyclic type saturated
hydrocarbon resins are preferable and ARKON P-85 or
ARKON P-100 is more preferable, from the standpoint that
the sense of use is good because suitable attachability to the
skin is easily obtainable and their odors are also less.

[0026] Examples of the terpene-based resin include pinene
polymers (a-pinene polymers, $-pinene polymers, etc.), ter-
pene polymers, diterpene polymers, terpene-phenol poly-
mers, aromatic-modified terpene polymers, and pinene-phe-
nol copolymers. More specifically, there are mentioned YS
resins (YS RESIN PXN, YS RESIN PX1000, YS RESIN
TO125, YS RESIN TO105, etc.), CLEARON P105,
CLEARONM115, CLEARON K100 (all trade names; manu-
factured by YASUHARA CHEMICAL CO. LTD.), and
TAMANOL 901 (trade name; Arakawa Chemical Industries,
Ltd.). In addition, as for such terpene-based resins, one kind
may be used alone, or two or more kinds may be used in
combination. These terpene-based resins are preferably
pinene polymers, and more preferably YS resins, from the
standpoint that the sense of use is good because suitable
attachability to the skin is easily obtainable and their odors are
also less.

[0027] Note that the petroleum-based resins and the ter-
pene-based resins are being normally used as tackifiers which
are comprised in the adhesive agent layers of patches. How-
ever, as will be shown in the Examples to be mentioned later,
it has become clear for the first time in the present invention
that by virtue of the use of the petroleum-based resins and/or
the terpene-based resins as opposed to other tackifiers such as
hydrogenated rosin esters, the time-dependent stability of
diclofenac sodium enhances, and further, the skin permeabil-
ity of diclofenac also improves.

[0028] Also, as the resin comprised in the transdermal
absorption promoting agent of the present invention, either of
the petroleum-based resin and the terpene-based resin can be
used singly, or a plurality of them can be used in combination.
Between these, from the standpoint of less skin irritability, it
is preferable to use the terpene-based resin singly; it is more
preferable to use a pinene polymer singly; and it is most
preferable to use a YS resin singly.

[0029] In the transdermal absorption promoting agent of
the present invention, a content of the 1-menthyl glyceryl
ether is preferably 0.1 to 20% by mass, and more preferably,
3 to 10% by mass relative to the total mass of the transdermal
absorption promoting agent. I[f the content of 1-menthyl glyc-
eryl ether is less than the lower limit, the solubilizing power
toward diclofenac sodium is insufficient and the skin perme-
ability of diclofenac by a patch comprising this transdermal
absorption promoting agent tends to lower, while the pain
upon peeling off a patch tends to increase. On the other hand,
if it exceeds the upper limit, diclofenac analog substances are
likely to increase in the adhesive agent layer of the patch
comprising this transdermal absorption promoting agent,
while stickiness or bleed tends to be easily caused in the
patch.

[0030] Also, a content of the petroleum-based resin and/or
the terpene-based resin is preferably 1 to 40% by mass, and
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more preferably, 13 to 20% by mass relative to the total mass
of'the transdermal absorption promoting agent. If the content
of'the petroleum-based resin and/or the terpene-based resin is
less than the lower limit, the attachability of a patch compris-
ing this transdermal absorption promoting agent to the skin
tends to lower, while the coating aptness of an adhesive agent
composition comprising this transdermal absorption promot-
ing agent tends to deteriorate. On the other hand, if'it exceeds
the upper limit, the skin permeability of diclofenac by a patch
comprising this transdermal absorption promoting agent
tends to lower, the pain upon peeling off the patch tends to
increase, and further stickiness or tongue-out (the adhesive
agent layer sticking out from a support layer) tends to be
easily caused in the patch comprising this transdermal
absorption promoting agent.

[0031] Further, a mass ratio between the 1-menthyl glyc-
eryl ether and the petroleum-based resin and/or the terpene-
based resin (mass of 1-menthyl glyceryl ether:mass of petro-
leum-based resin and/or terpene-based resin) is preferably
1:0.1 to 1:20, and more preferably, 1:2 to 1:10. If the ratio of
the mass of the petroleum-based resin and/or the terpene-
based resin to the mass of the 1-menthyl glyceryl ether is less
than the lower limit, the attachability to the skin tends to
lower, while the coating aptness tends to deteriorate. On the
other hand, if it exceeds the upper limit, the skin permeability
of diclofenac by a patch comprising this transdermal absorp-
tion promoting agent tends to lower, while the pain upon
peeling off the patch tends to increase.

[0032] The transdermal absorption promoting agent of the
present invention can be produced by employing a known
production method, as appropriate, without any particular
limitation. The transdermal absorption promoting agent also
may comprise other compounding agents as long as the excel-
lent time-dependent stability of diclofenac sodium and the
skin permeability of diclofenac are obtained by including the
1-menthyl glyceryl ether, the petroleum-based resin and/or
the terpene-based resin. However, the time-dependent stabil-
ity of diclofenac sodium and/or the skin permeability of
diclofenac to be improved by including the 1-menthyl glyc-
eryl ether, the petroleum-based resin and/or the terpene-based
resin tends to easily lower in coexistence with citric acid, a
glycol, or apolyalkyleneglycol fatty acid ester, each of which
has been conventionally used as a transdermal absorption
promoting agent of diclofenac. Accordingly, there is no need
for the transdermal absorption promoting agent according to
the present invention to even comprise citric acid, a glycol, or
a polyalkyleneglycol fatty acid ester.

[0033] The citric acid according to the present invention is
anhydrous citric acid, citric acid hydrate, a citrate (such as
sodium citrate, potassium citrate, magnesium citrate, or cal-
cium citrate).

[0034] Also, examples of the glycol according to the
present invention include polypropylene glycol, ethylene gly-
col, diethylene glycol, triethylene glycol, butylene glycol,
and hexylene glycol.

[0035] Further, examples of the polyalkylene glycol fatty
acid ester according to the present invention include polyeth-
ylene glycol fatty acid esters such as polyethylene glycol
monostearate, polyethylene glycol monolaurate, polyethyl-
ene glycol monoisostearate, polyethylene glycol monooleate,
polyethylene glycol dilaurate, polyethylene glycol distearate,
polyethylene glycol diisostearate, and polyethylene glycol
dioleate, as well as propylene glycol fatty acid esters such as
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propylene glycol monostearate, propylene glycol monolau-
rate, and propylene glycol monooleate.

[0036] Next, a patch of the present invention will be
described. The patch of the present invention comprises a
support layer and an adhesive agent layer formed on a surface
or surfaces (usually on one of the surfaces) of the support
layer, wherein the adhesive agent layer comprises the
diclofenac sodium and further comprises the transdermal
absorption promoting agent of the present invention to pro-
mote percutaneous absorption of the diclofenac sodium.
[0037] Inthe patch of the present invention, a content of the
diclofenac sodium is not particularly limited as long as itis an
amount which exerts a pharmacological effect, and it can be
adjusted, as appropriate, depending on the purpose of therapy.
However, it is generally 0.1 to 20% by mass, and preferably,
0.5 to 10% by mass relative to the total mass of the adhesive
agent layer. If the content is less than the lower limit, suffi-
cient efficacy, i.e., analgesic anti-inflammatory effect, tends
to unlikely be obtained. On the other hand, if it exceeds the
upper limit, skin irritation tends to be easily caused.

[0038] Inthe patch of the present invention, a content of the
1-menthyl glyceryl ether is preferably 0.1 to 20% by mass,
and more preferably, 3 to 10% by mass relative to the total
mass of the adhesive agent layer according to the present
invention. Ifthe content of the 1-menthyl glyceryl ether is less
than the lower limit, the solubilizing power toward diclofenac
sodium will be insufficient and the skin permeability of
diclofenac tends to lower, while the pain upon peeling the
patch tends to increase. On the other hand, if it exceeds the
upper limit, diclofenac analog substances are likely to
increase, while stickiness or bleed tends to be easily caused.
[0039] Also, in the adhesive agent layer according to the
present invention, a content of the 1-menthyl glyceryl ether is
preferably 0.1 to 10 mass parts, and more preferably, 0.4 to 5
mass parts relative to one mass part of the diclofenac sodium.
If the content of the 1-menthyl glyceryl ether is less than the
lower limit, the solubilizing power toward diclofenac sodium
will be insufficient and the skin permeability of diclofenac
tends to lower, while the pain upon peeling tends to increase.
On the other hand, if it exceeds the upper limit, diclofenac
analog substances are likely to increase, while stickiness or
bleed tends to be easily caused.

[0040] Inthe patch of the present invention, a content of the
petroleum-based resin and/or the terpene-based resin is pref-
erably 5 to 40% by mass, and more preferably, 13 to 20% by
mass relative to the total mass of the adhesive agent layer
according to the present invention. If the content of the petro-
leum-based resin and/or the terpene-based resin is less than
the lower limit, the attachability to the skin tends to lower,
while the coating aptness of an adhesive agent layer compo-
sition tends to deteriorate. On the other hand, ifit exceeds the
upper limit, the skin permeability of diclofenac tends to
lower, the pain upon peeling tends to increase, and further
stickiness or tongue-out tends to be easily caused.

[0041] In the adhesive agent layer according to the present
invention, a content of the petroleum-based resin and/or the
terpene-based resin is preferably 1 to 40 mass parts, and more
preferably, 2.7 to 20 mass parts relative to one mass part of the
diclofenac sodium. If the content of the petroleum-based
resin and/or the terpene-based resin is less than the lower
limit, the attachability to the skin tends to lower, while the
coating aptness of an adhesive agent layer composition tends
to deteriorate. On the other hand, if it exceeds the upper limit,
the skin permeability of diclofenac tends to lower, the pain
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upon peeling tends to increase, and further stickiness or
tongue-out tends to be easily caused.

[0042] Further, in the adhesive agent layer according the
present invention, a total content of the 1-menthyl glyceryl
ether and the petroleum-based resin and/or the terpene-based
resin can be adjusted, as appropriate, depending on the
amount of the diclofenac but is preferably 6 to 60% by mass,
and more preferably, 18 to 29% by mass relative the total
mass of the adhesive agent layer. If the total amount is less
than the lower limit, the skin permeability of diclofenac tends
to lower and the attachability to the skin tends to lower. On the
other hand, if it exceeds the upper limit, the skin permeability
of diclofenac tends to lower, while the pain upon peeling
tends to increase, and further stickiness or tongue-out tends to
be easily caused.

[0043] In addition, there is no particular limitation to an
adhesive base that the adhesive agent layer according to the
present invention comprises and that has pressure-sensitive
adhesiveness. The examples include rubber type bases,
acrylic type bases, polyurethane type bases, silicone type
bases, hydrogels comprised of water-soluble polymers, or
mixtures of these. Further, as necessary, a tackifier, a plasti-
cizer, and other additives may be comprised in the adhesive
agent layer.

[0044] The thus-mentioned rubber type base is a non-aque-
ous or anhydrous adhesive composition principally consist-
ing of a natural rubber and/or a synthetic rubber. Examples of
such synthetic rubber include polyisoprene, polyisobutylene,
polybutadiene, styrene-butadiene-styrene block copolymers,
styrene-isoprene-styrene block copolymers, styrene-butadi-
ene rubbers, and styrene-isoprene rubbers. Out of these, the
styrene-isoprene-styrene block copolymers and/or poly-
isobutylene is preferable from the standpoints that the cohe-
sion of the patch is enhanced and that the coating aptness of
the adhesive agent layer composition is made good.

[0045] Also, a total content of the natural rubber and/or the
synthetic rubber is preferably 10 to 40% by mass, more pref-
erably 20 to 40% by mass, and most preferably, 25 to 35% by
mass relative to the total mass of the adhesive agent layer
according the present invention. If the total content is less
than the lower limit, exudation (the components of the adhe-
sive agent layer exudating into the support layer), tongue-out,
and stickiness are likely to be caused, while the pain upon
peeling off a patch tends to increase. On the other hand, if it
exceeds the upper limit, the attachability to the skin tends to
lower and the coating aptness of an adhesive agent composi-
tion tends to deteriorate.

[0046] As the-thus mentioned acrylic type base, there are,
for example, mentioned adhesive bases obtained by polymer-
izing or copolymerizing at least one member of butyl acry-
late, 2-ethylhexyl acrylate, vinyl acetate, methacrylate,
hydroxyethyl acrylate, glycidyl methacrylate, methoxyethyl
acrylate, and the like. Specifically, there are mentioned
DURO-TAK87-2097, 87-2194, 87-2196, 87-2287, 87-2516,
87-2852 (trade names; manufactured by Henkel Corpora-
tion), NISSETU KP-77, and AS-370 (trade names; manufac-
tured by Nippon Carbide Industries Co. Ltd).

[0047] Also, a total content of the acrylic type base is pref-
erably 20 to 90% by mass, and more preferably, 40 to 60% by
mass relative to the total mass of the adhesive agent layer
according to the present invention. If the total content is less
than the lower limit or exceeds the upper limit, the adhesive-
ness, the attachability to the skin for a prolonged time, and the
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skin permeability of diclofenac tend to lower and the pain
upon peeling, skin rash and the like tend to easily increase.
[0048] As the thus-mentioned polyurethane type adhesive
agent, there can be used an aliphatic type polyurethane adhe-
sive agent or an aromatic type polyurethane adhesive agent,
for example. Additionally, as the thus-mentioned silicone
type adhesive agent, there can be used those which principally
consist of a silicone rubber such as polydimethylsiloxane,
polymethylvinylsiloxane, or polymethylphenylsiloxane, for
example. Moreover, as the thus-mentioned hydrogel consist-
ing of such a water-soluble polymer, there can be used those
which principally consist of gelatin, cargeenan, hydroxyethyl
cellulose or the like.

[0049] Also, examples of the tackifier include rosin esters,
hydrogenated rosin esters, and maleated rosins. Specifically,
there are mentioned ESTER GUM A, AA-G, H, or HP (trade
names; Arakawa Chemical Industries, Ltd.), HARIESTER-
L, S, or P (trade names; Arakawa Chemical Industries, [.td.),
PINECRYSTAL KE-100 (trade name; Arakawa Chemical
Industries, [.td.), KE-311 (trade name; Arakawa Chemical
Industries, [td.), HERCOLYN D (trade name; Riken Her-
cules K. K.), FORAL 85 or 105 (trade names; Riken Hercules
K. K.), STEBELITE ESTER 7 or 10 (trade names; Riken
Hercules K. K.), and PENTALYN 4820 or 4740 (trade names;
Riken Hercules K. K.). In addition, one kind of such tackifiers
may be used alone, or two or more kinds may be used in
combination.

[0050] Further, a total content of the tackifier is preferably
5 to 60% by mass, and more preferably, 10 to 50% by mass
relative the total mass of the adhesive agent layer according to
the present invention. [fthe total content is less than the lower
limit, the adhesive force and the attachability to the skin for a
prolonged time tend to lower. On the other hand, if it exceeds
the upper limit, the percutaneous absorbability of diclofenac,
shape-holing property and the like tend to lower, while the
painupon peeling off a patch, skin rash, stickiness and the like
tend to increase.

[0051] Also, as the plasticizer, there are mentioned petro-
leum-based oils (such as paraffin-based processed oils, naph-
thene-based processed oils or aromatic-based process oils),
squalane, squalene, vegetable-based oils (such as almond oil,
olive oil, camelia oil, castor oil, tall oil, and peanut oil),
dibasic acid esters (such as dibutyl phthalate and dioctyl
phthalate), polyglycerol fatty acid esters, and liquid rubbers
(such as liquid polybutene and liquid isoprene). One kind of
these may be used alone, or two or more kinds may be used in
combination. In addition, as the plasticizer, liquid paraffin
and a polyglycerol fatty acid ester are preferable from the
standpoint that the attachability to the skin tends to improve
more.

[0052] Furthermore, a total content of the plasticizer is
preferably 7 to 70% by mass, more preferably 10 to 60% by
mass, and most preferably 30 to 45% by mass relative the total
mass of the adhesive agent layer according to the present
invention. If the total content is less than the lower limit, the
adhesive force, the percutaneous absorbability of diclofenac,
and the dispersibility of diclofenac sodium tend to decrease.
On the other hand, if it exceeds the upper limit, the cohesion
and the shape-holding property tend to be lowered, and the
pain upon peeling off a patch, stickiness and the like tend to
increase.

[0053] The adhesive agent layer according to the present
invention can be, as necessary, further compounded with an
antioxidant (such as ascorbic acid, propyl gallate, butylhy-
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droxyanisole, dibutylhydroxytoluene (BHT), nor-dihy-
droguaiaretic acid, tocopherol, and tocopherol acetate), an
ultraviolet absorber (such as p-aminobenzoic acid, a p-ami-
nobenzoate, amyl p-dimethylaminobenzoate, a salicylate,
methyl anthranilate, umbelliferon, esculin, benzyl cin-
namate, cinoxate, guaiazulene, urocanic acid, 2-(2-hydroxy-
S-methylphenyl)benzotriazole, 4-methoxybenzophenone,
2-hydroxy-4-methoxybenzophenone, octabenzone, dioxy-
benzone, dihydroxydimethoxybenzophenone, sulisoben-
zone, benzoresorcinol, octyldimethyl p-aminobenzoate, and
ethylhexyl p-methoxycinamate), an antibacterial agent (such
as p-hydroxybenzoate, benzoic acid, a benzoate, sorbic acid,
a sorbate, dehydroacetate, 4-isopropyl-3-methylphenol,
2-isopropyl-5-methylphenol, hinokitiol, cresol, 2.4.4-
trichloro-2'-hydroxydipheneyl ether, 3,4,4'-trichlorocarban-
ide, and chlorobutanol), a filler (such as aluminum hydroxide,
aluminum silicate hydrate, kaolin, titanium oxide, talc, zinc
oxide, silica hydrate, magnesium carbonate, calcium hydro-
gen phosphate, magnesium silicate, diatomaceous earth,
silicic acid anhydrate, bentonite, sodium stearate, calcium
stearate, potassium stearate, magnesium stearate, and zinc
stearate), a refreshing agent (1-menthol), perfume, etc.
[0054] Note that the time-dependent stability of diclofenac
sodium and/or the skin permeability of diclofenac to be
improved by including 1-menthyl glyceryl ether and the
petroleum-based resin and/or the terpene-based resin tends to
easily lower in coexistence with citric acid, a glycol, or a
polyalkyleneglycol fatty acid ester, each of which has been
conventionally used as a transdermal absorption promoting
agent of diclofenac. Accordingly, there is no need for the
adhesive agent layer according to the present invention to
even comprise citric acid, the glycol, or the polyalkylenegly-
col fatty acid ester.

[0055] The adhesive agent layer according to the present
invention is a layer comprising the above-described compo-
nents and may be a single layer having a single composition
or a multilayer in which a plurality of layers having different
compositions are laminated. A thickness of such adhesive
agent layer is usually 10 to 500 um, and preferably 30 to 300
um, from the standpoints that good coating aptness is easily
obtainable, the sense of use is good, further adequate bio-
availability of diclofenac is easily obtainable, and the produc-
tion cost is easily curbed.

[0056] Next, asupport layer according to the present inven-
tion will be described. The support layer to be used in the
present invention is to retain the above-described adhesive
agent layer. There can be used a film, a sheet, a sheet-like
porous product, a sheet-like foaming product, a fabric, a
woven fabric, a nonwoven fabric each made of a synthetic
resin, including polyethylene, polypropylene, polybutadiene,
ethylene-vinyl acetate copolymer, vinyl acetate-vinyl chlo-
ride copolymer, polyvinyl chloride, a polyamide, a polyester,
nylon, a cellulose derivative, and a polyurethane, as well as
paper or a laminate of the foregoing. Out of these, from the
standpoint that the attachability of a patch to the skin is more
easily secured, one having elasticity such as a woven fabric is
preferable; from the standpoint of easy handling of the patch,
one having self-supportability (such as a polyester fabric) is
preferable. A thickness of such support layer is preferably 200
to 1000 pm.

[0057] Thus far, preferred embodiments of the adhesive
agent layer and the support layer that the patch of the present
invention comprises have been described. The patch of the
present invention may further comprise a release liner layer
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for covering and protecting a surface of the adhesive agent
layer until the patch is used. The material of the release liner
layer is not particularly limited, but it is preferable to use a
sheet material made of a polyester, polypropylene, polyeth-
ylene, paper, or a laminate of the foregoing, which has been
subjected to releasability treatment (e.g., silicone coating). In
addition, a thickness of such release liner layer is preferably
10 to 200 pm.

[0058] Furthermore, an area of the patch of the present
invention can be usually set within any range of 1 to 1000 cm?
and is not particularly limited as long as a skin permeation
amount of diclofenac that is therapeutically effective can be
attained. However, an area of 50 to 200 cm? is preferable from
the standpoint that adhesive force which is sufficient to make
attachment easy and which does not allow for being peeled
during the attachment is secured.

[0059] The patch of the present invention can be produced
by employing, as appropriate, a known method for producing
a patch, without any particular limitation. For example, vari-
ous components other than diclofenac sodium, 1-menthyl
glyceryl ether, a refreshing agent (1-menthol or the like) that
compose the adhesive agent layer are first mixed at their
predetermined proportions at heating under an inert atmo-
sphere such as nitrogen, and then after diclofenac sodium,
1-menthyl glyceryl ether, and the refreshing agent (1-menthol
or the like) are added thereto at predetermined proportions,
and further stirring is conducted to obtain an uniformly solu-
bilized product. Next, the thus-obtained solubilized product
is directly applied onto surface(s) of a support layer (normally
onto one surface) at a predetermined thickness following an
ordinary method to form an adhesive agent layer. Subse-
quently, after the surface of the adhesive agent layer that is
opposite to the support layer is covered with a release liner
layer and is cut into a predetermined shape, whereby the patch
of the present invention can be obtained. Alternatively, after
the solubilized product is first applied onto one surface of a
release liner layer at a predetermined thickness to form an
adhesive agent layer, a support layer is compression-trans-
ferred onto the surface of the adhesive agent layer that is
opposite to the release liner layer and is cut into a predeter-
mined shape, whereby the patch of the present invention may
be obtained.

[0060] Also, the various components described above and
diclofenac sodium may be added to an organic solvent such as
hexane, toluene, ethyl acetate or the like so that their prede-
termined proportions may be attained, and stirred to obtain a
uniform solubilized product (an adhesive agent layer compo-
sition). Then, this solubilized product is applied onto one
surface of a support layer at a predetermined thickness and
dried with a dryer or the like, and the organic solvent is
removed by evaporation to form an adhesive agent layer.
Subsequently, after the surface of the adhesive agent layer
that is opposite to the support layer is covered with a release
liner layer and is cut into a predetermined shape, whereby the
patch of the present invention can be obtained. Alternatively,
the solubilized product is first applied onto one surface of the
release liner layer at a predestined thickness, dried with a
dryer or the like, and the organic solvent is removed by
evaporation to form an adhesive agent layer. Thereafter, the
support layer is compression-transferred onto the surface of
the adhesive agent layer that is opposite to the release liner
layer and is cut into a predetermined shape, whereby the patch
of the present invention may be obtained.
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EXAMPLES that 1-menthol, which had the same partial skeleton as that of
. . . . . 1-menthyl glyceryl ether, was insufficient as the solubilizer of
[0061] Hereinafter, the present invention will be described diclofenac sodium.
more specifically based on Examples and Comparative .
Examples; however, the present invention is not to be limited Comparative Examples 1-7
to the Examples below. [0068] Next, the components listed in Table 2 were
[0062] First, in order to obtain suitable solubilizers for W?ighted out so that they were to be respective?ly predeter-
diclofenac sodium, 5 parts by mass of candidate solubilizers mined mass percentages. Subsequently, styrene-isobutylene-
relative to 1 part by mass of diclofenac sodium were added to styrene block copolyrper, polylsobutylene,. an alicyclic satu-
sample tubes and heated at 100° C. for 2 hours. Next, the rated hydrocarbon resin (ARKON P-100), liquid paraffin, and
solubilities of diclofenac sodium immediately after the heat- other components were che}rggd Into amixer heated at 200° C.
ing were evaluated based on four levels of indices as and heat-melted while maintaining such a number of revolu-
described below. Also, after the heating, standing was tion that the content was sufficiently stirred under a circula-
allowed at room temperature (25° C.) for a day. Further, the tion of nitrogen. Subsequently, the same amount of the alicy-
solubilities of diclofenac sodium after the lapse of one day clic saturated hydrocarbon resin (ARKON P-100) as that
were evaluated based on the indices as described below. The added before was charged and heat-melting was further con-
obtained results are shown in FIG. 1. tinued. Then, at the point of being heat-melted, diclofenac
[0063] A: Completely dissolved sodium, l-n.lentho.l, ci.tri.c acid, and various solubilizers were
) . charged while maintaining the temperature of the content at
[0064]  B: Some undlsso.lved remnants observed . 110t0 130° C., kneaded and blended. At the point the content
[0065] C: Hard to be dissolved and a lot of undissolved  yrned to a uniform state, it was applied onto one surface of a
remnants observed release liner layer (material: PET, surface treatment: silicone
[0066] D: Scarcely dissolved treatment) while being maintained at 100 to 120° C. Next, the
surface that was opposite to the release liner layer was cov-
TABLE 1 ered with a support layer (material: polyester) and pressure-
. adhered, whereby a patch was obtained. Further, the obtained
Somféil:rmg patches were evaluated for the stabilities of diclofenac
Imriediately After lapse sodium according the method and index as described below.
Additive after heating  of one day The obtained results are shown in Table 2.
[0069] (Stability Test)
}ﬁiﬁﬁﬁ ghvcenyl ether 3 3 [0070] The obtained patch was stored at 60° C., and the
Crotamiton D D content of diclofenac sodium after 2 weeks was measured by
Triacetin D D high performance liquid chromatography (HPLC). Further,
Pyrrothiodecane D B the content (% by mass) of diclofenac sodium in the adhesive
Propylene glycol A A
N-Methyl->-pyrrolidone A A agent layer of the patch after storage at 60° C. for 2 weeks was
Concentrated glycerin A A calculated relative to the content of diclofenac sodium in the
Polyoxyethylene (2) laury! ether A A adhesive agent layer of the patch before the storage at 60° C.
Polyoxyethylene (9) lauryl ether A A being made 100. Note that it was empirically ascertained that
Polyoxyethylene (7) oleyl ether B A .
Polyethylene glycol monooleate (6E.0.) B A the storage at 60° C. for 2 weeks was equivalent to storage at
Polyethylene glycol monolaurate (10E.O.) C Solidified 40° C. for 3 months or storage at 25° C. for 18 months. When
iO}Yegy}ene g}yw} mOHOSEearate (;%E(-)O-) g Zoiig%geg the content of diclofenac sodium after the storage at 60° C. for
ol el eseate GEO) B Sl 2 weeks s  value f 97.5% by mass or more as compared
with that before the storage, it will be presumed that
diclofenac sodium can be stably comprised and its efficacy
[0067] As is evident from the results shown in Table 1, can be guaranteed at 25° C. for 3 years. Therefore, the stabil-
solubilizers such as 1-menthyl glyceryl ether are suitable as ity of diclofenac sodium was evaluated on the basis of the
solubilizers of diclofenac sodium. However, it became clear value of “97.5% by mass.”
TABLE 2
Comparative Comparative Comparative Comparative Comparative Comparative Comparative
Example 1 Example 2 Example 3 Example4  Example 5  Example 6  Example 7
Diclofenac sodium 1 1 1 1 1 1 1
1-Menthol 1.5 1.5 1.5 15 1.5 1.5 1.5
Citric acid 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Styrene-isobutylene-styrene 19.69 19.69 19.69 19.69 19.69 19.69 19.69
block copolymer
Polyisobutylene 12.6 12.6 14.5 12.6 12.6 12.6 12.6
Alicyclic saturated hydrocarbon resin 13.13 13.13 13.13 13.13 13.13 13.13 13.13
Liquid paraffin 43.58 43.58 43.18 43.58 43.58 43.58 43.58
Other components 4.1 4.1 2.6 4.1 4.1 4.1 4.1
Solubilizer Polyoxyethylene (2) lauryl ether 4 — — — — — —
Polyoxyethylene (9) lauryl ether — 4 — — — — —
N-Methyl-2-pyrrolidone — — 4 — — — —
Polyoxyethylene (7) oleyl ether — — — 4 — — —
Polyethylene glycol monooleate — — — 4 — —

(6E.0.)
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TABLE 2-continued

Comparative Comparative Comparative Comparative Comparative Comparative Comparative

Example 1 Example 2 Example 3 Example4  Example 5 Example 6 ~ Example 7
Polyethylene glycol monolaurate — — — — — 4 _
(10E.O0.)
Polyethylene glycol monostearate — — — — — — 4
(10E.O0.)
Stability of diclofenac sodium (%) 764 85.4 93.9 81.9 90.1 80.2 81.5

[0071] As is evident from the results shown in Table 2, any
of'the solubilizers when used is insufficient in the stability of
diclofenac sodium (a content of diclofenac sodium being less
than 97.5% by mass) with respect to the adhesive agent layers
comprising citric acid.

Example 1 and Comparative Examples 8-17

[0072] Next, the components listed in Table 3 were
weighted out so that they were to be respectively predeter-
mined mass percentages. Subsequently, styrene-isobutylene-
styrene block copolymer, polyisobutylene, an alicyclic satu-
rated hydrocarbon resin (ARKON P-100), liquid paratfin, and
other components were charged into a mixer heated at 200° C.
and heat-melted while maintaining such a number of revolu-
tion that the content was sufficiently stirred under a circula-
tion of nitrogen. Subsequently, the same amount of the alicy-
clic saturated hydrocarbon resin (ARKON P-100) as that
added before was charged and heat-melting was further con-
tinued. Then, at the point of being heat-melted, diclofenac
sodium, 1-menthol, citric acid, and various solubilizers were
charged while maintaining the temperature of the content at
110t0 130° C., kneaded and blended. At the point the content
turned to a uniform state, it was applied onto one surface of a
release liner layer (material: PET, surface treatment: silicone
treatment) while being maintained at 100 to 120° C. Next, the
surface that was opposite to the release liner layer was cov-
ered with a support layer (material: polyester) and pressure-
adhered, whereby a patch was obtained. Further, the obtained

patches were evaluated for the stabilities of diclofenac
sodium according the method and index as described below.
In addition, the skin permeabilities of diclofenac were evalu-
ated according to the method described below. The obtained
results are shown in Table 2.

[0073]

[0074] Skin on the back of a hairless mouse was peeled off
and was mounted to a Franz-type flow-through cell in which
hot water at 32° C. was circulated through its outer peripheral
part, so that the dermis side of the skin was conformed to the
receptor chamber side. Next, a patch which had been cut into
asize of 4.5 cm® and from which a release liner layer had been
removed was attached on the corneum side of this skin. A
phosphate buffer solution (pH 7.4) was caused to flow in the
receptor chamber of the flow-through cell at a flow rate of 5
ml/hr, and sample liquids were collected from the receptor
chamber every 4 hours for 24 hours’ portion from the start of
measurement. Each of the collected sample liquids was mea-
sured for the concentration of the drug (diclofenac) by high
performance liquid chromatography (HPLC). With respect to
a 1% diclofenac sodium-containing patch that was commer-
cially available, the drug concentration (diclofenac) was mea-
sured by following the same method. Further, based on the
measurement value obtained, the value which was (measure-
ment in each patch)/(measurement of the commercially avail-
able 1% diclofenac-containing patch)x100 was calculated,
and the skin permeability of diclofenac in each patch was
evaluated.

(Skin Permeation Test)

TABLE 3
Com Com Com Com Com Com Com Com Com Com
par- par- par- par- par- par- par- par- par- par-
ative ative ative ative ative ative ative ative ative ative
Ex- Ex- Ex- Ex- Ex- Ex- Ex- Ex- Ex- Ex-
am- am- am- am- am- am- am- am- am- am-
plel ple 8 ple 9 ple 10 ple 11 ple 12 ple 13 ple 14 ple 15 ple 16 ple 17
Diclofenac 1 1 1 1 1 1 1 1 1 1
sodium
1-Menthol 1.5 1.5 1.5 1.5 . 1.5 1.5 1.5 1.5 1.5 1.5
Styrene- 19.69 19.69 19.69 19.69 19.69 19.69 19.69 19.69 19.69 19.69 19.69
isobutylene-
styrene
block
copolymer
Polyiso- 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6
butylene
Alicyclic 13.13 13.13 13.13 13.13 13.13 13.13 13.13 13.13 13.13 13.13 13.13
saturated
hydro-
carbon
resin
Liquid 42.98 43.98 43.98 43.98 43.98 43.98 43.98 43.98 43.98 43.98 43.98
paraffin
Other 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1

components
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TABLE 3-continued

Com Com Com Com
par- par- par- par-
ative ative ative ative
Ex- Ex- Ex- Ex- Ex-
am- am- am- am- am-
plel ple 8 ple 9

ple 11

Com Com Com Com Com Com
par- par- par- par- par- par-
ative ative ative ative ative ative
Ex- Ex- Ex- Ex- Ex- Ex-
am- am- am- am- am- am-
ple 12 ple 13 ple 14 ple 15 ple 16

Solu- 1-Menthyl
bili-  glyceryl
zer  ether

Polyoxy- — 4 — — —

ethylene

(2) lauryl

ether

Polyoxy- — — 4 — —

ethylene

(9) lauryl

ether

N-Methyl- — — — 4 —

2-

pyrrolidone

Polyoxy- — — — — 4

ethylene

(7) oleyl

ether

Poly - — — — — —

ethylene

glycol

mono-

oleate

(6E.O.)

Poly- — — — — —

ethylene

glycol

mono-

laurate

(10E.O.)

Poly- — — — — —

ethylene

glycol

mono-

stearate

(10E.O.)

Poly- — — — — —

ethylene

glycol

mono-

stearate

(2E.0.)

Poly- — — — — —

ethylene

glycol

mono-

stearate

(4E.0)

Concen- — — — — —

trated

glycerin

Stability of 100

diclofenac

sodium (%)

Skin 70.3 57.9 12.2 6.2 28.1

permea-

bility

in hairless

mouse skin

35 _ _ _ _

100.1 99.6 100.9 99.8

99 99.3 99.5 99.6 99.8 99.4

17.6 9.2 15.8 30.3 264 17.6

[0075] As is evident from the results shown in Table 3, any
of'the solubilizers when used was sufficient in the stability of
diclofenac sodium (a content of diclofenac sodium being
97.5% by mass or more) with respect to the adhesive agent
layers comprising no citric acid. When 1-menthyl glyceryl
ether was used as the solubilizer (Example 1), the skin per-
meability of diclofenac was also excellent. On the other hand,

when the solubilizers according to the present invention were
not comprised (Comparative Examples 8-17), the skin per-
meabilities of diclofenac were inferior.

Examples 1-8 and Comparative Examples 18-21

[0076] Next, the components listed in Table 4 were
weighted out so that they were to be respectively predeter-
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mined mass percentages. Subsequently, styrene-isobutylene- described below. In addition, the obtained patches (Examples
styrene block copolymer, polyisobutylene, an alicyclic satu- 5-8) were evaluated for the stabilities of diclofenac sodium
rated hydrocarbon resin (ARKON P-100), a pinene polymer when the storage conditions in the stability test described
(YS resin) or a hydrogenated rosin ester (KE-311), liquid before were changed from “at 60° C. for 2 weeks” to “at 40°
paraffin, and other components were charged into a mixer C. for 6 months.” Note that the storage at 60° C. for 2 weeks
heated at 200° C. and heat-melted while maintaining such a was equivalent to the storage at 40° C. for 3 months as pre-
number of revolution that the content was sufficiently stirred viously mentioned. Therefore, Examples 5-8 turned out to
under a circulation of nitrogen. Subsequently, the same having been subjected to the stability test for a double period
amount of the alicyclic saturated hydrocarbon resin, the as compared with Examples 1-4. Further, the obtained
pinene polymer or the hydrogenated rosin ester as that added patches (Examples 1-3, 5-8 and Comparative Examples
before was charged and heat-melting was further continued. 18-21) were evaluated for the skin permeabilities of
Then, at the point of being heat-melted, diclofenac sodium, diclofenac according to the method described below. More-
1-menthol, and the solubilizer being 1-menthyl glyceryl over, the obtained patches (Examples 2 and 3 as well as
ether, propylene glycol, or polyethylene glycol monostearate Comparative Examples 20 and 21) were evaluated for irrita-
(2E.O.) were charged while maintaining the temperature of tion to the skin. The obtained results are shown in Tables 4 and
the content at 110 to 130° C. and mixed. At the point the 5.
content turned to a uniform state, it was applied onto one [0077] (Evaluation Test on Irritation to Skin)
surface of a release liner layer (material: PET, surface treat- [0078] Each patch which had been cut into a circular size
ment: silicone treatment) while being maintained at 100 to with a diameter of 1.5 cm and from which a release liner layer
120° C. Next, the surface that was opposite to the release liner had been removed was attached to the back parts of 30 healthy
layer was covered with a support layer (material: polyester) male adults. Then, after 48 hours, each patch was peeled off,
and pressure-adhered, whereby a patch was obtained. Fur- and the skin irritation index (SI value) after peeling was
ther, the obtained patches (Examples 1-4 and Comparative determined. Note that the skin irritation index was deter-
Examples 18, 20, 21) were evaluated for the stabilities of mined according to the Sugai method (Skin, Volume 27, No.
diclofenac sodium according the method and index as 4, August of Showa 60, vid.).
TABLE 4
Comparative Comparative Comparative Comparative
Example 1 Example2 Example3 Example4 Example 18 Example 19 Example20 Example 21
Diclofenac sodium 1 1 1 1 1 1 1
1-Menthol 1.5 3.5 3 3 3 1.5 3 3
Ammonium chloride — — — — — 0.25 — —
Styrene-isobutylene-styrene block 19.69 20 19.69 20 22 17.95 25 25
copolymer
Polyisobutylene 12.6 7 12.6 7 9.5 8.71 9.5 9.5
Terpene resin (YS RESIN) — 20 — 26 — — — —
Alicyclic saturated hydrocarbon resin 13.13 — 16 — — — — —
(ARKON)
Hydrogenated rosin ester (KE-311) — — — — 16 21.65 13 13
Liquid paraffin 42.98 2.4 39.6 36.9 41.05 39.72 41.05 41.05
Other components 4.1 3.1 3.1 3.1 245 9.22 2.45 2.45
Solubilizer (1-menthy! glyceryl ether) 5 3 5 3 5 — 3 3
Solubilizer (propylene glycol) — — — — — — 2 —
Solubilizer (polyethylene glycol — — — — — — — 2
monostearate (2E.O.))
Stability of diclofenac sodium (%) 100 99.6 100.1 99.8 94.6 — 94.9 93.1
[test conditions: storage at 60° C. for
2 weeks]
Skin permeability in hairless mouse skin 70.3 97.5 120.9 — 60.9 96.8 78.4 73.6
Skin irritation (SI value) — 20 46.7 — — — 35 41.7
TABLE 5

Example 5 Example 6 Example 7 Example 8

Diclofenac sodium
1-Menthol
Ammonium chloride

Styrene-isobutylene-styrene block copolymer

Polyisobutylene

Terpene resin (YS RESIN)
Alicyclic saturated hydrocarbon resin (ARKON)
Hydrogenated rosin ester (KE-311)

Liquid paraffin
Other components

Solubilizer (1-menthy! glyceryl ether)

Solubilizer (propylene glycol)

Solubilizer (polyethylene glycol monostearate (2E.O.)
Stability of diclofenac sodium (%)

5 7 5 7
3.5 3.5 3.5 3.5
19 18.5 19 18.5
6.86 6.76 6.86 6.76
19 19 19 19
40.54 39.14 33.54 32.14
3.1 3.1 3.1 3.1
3 3 10 10
100 100 99.5 99.4

[test conditions: storage at 40° C. for 6 months]
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Example 5 Example 6 Example 7 Example 8

Skin permeability in hairless mouse skin 117.8 117.7
Skin irritation (SI value) — _

250 139.8

[0079] Asis evident from the results shown in Tables 4 and
5, the patches of the present invention, i.e., patches of which
the adhesive layers comprise 1-menthyl glyceryl ether, the
petroleum-based resin and/or the terpene-based resin (Ex-
amples 1-8) were sufficient in the stabilities of diclofenac
sodium (contents of diclofenac sodium being 97.5% by mass
or more) and were also excellent from the standpoint of the
percutaneous permeability of diclofenac. Furthermore, it
became clear that among the patches of the present invention,
the patch (Example 2) comprising the terpene-based resin in
its adhesive agent layer had less skin irritability as compared
with the patch (Example 3) comprising the petroleum-based
resin in its adhesive agent layer.

[0080] Meanwhile, the patches of which the adhesive agent
layers do not comprise either of the petroleum-based resin
and the terpene-based resin (Comparative Examples 18, 20
and 21) were insufficient in the stabilities of diclofenac
sodium (contents of diclofenac sodium being less than 97.5%
by mass)

INDUSTRIAL APPLICABILITY

[0081] As described above, according to the present inven-
tion, it is possible to provide a patch which can stably com-
prise diclofenac sodium and which at the same time is excel-
lent in the skin permeability of diclofenac. Accordingly, the
patch of the present invention is useful as an analgesic anti-
inflammatory patch.

1. A transdermal absorption promoting agent comprising:

1-menthyl glyceryl ether, and

a petroleum-based resin and/or a terpene-based resin.

2. The transdermal absorption promoting agent according
to claim 1,

wherein a mass ratio between the 1-menthyl glyceryl ether
and the petroleum-based resin and/or the terpene-based
resin (mass of menthyl glyceryl ether:mass of petro-
leum-based resin and/or terpene-based resin) is 1:0.1 to
1:20.

3. The transdermal absorption promoting agent according
to claim 1,

wherein the petroleum-based resin is an alicyclic petro-

leum type resin.

4. The transdermal absorption promoting agent according
to claim 1,

wherein the terpene-based resin is a pinene polymer.

5. The transdermal absorption promoting agent according
to claim 1, further comprising none of citric acid, a glycol, and
a polyalkyleneglycol fatty acid ester.

6. A patch comprising a support layer and an adhesive
agent layer,

wherein the adhesive agent layer comprises diclofenac

sodium and further comprises the transdermal absorp-
tion promoting agent of claim 1 to promote percutane-
ous absorption of diclofenac sodium.

7. The patch according to claim 6,

wherein the adhesive agent layer comprises:

0.1 to 10 mass parts of the 1-menthyl glyceryl ether and

1 to 40 mass parts of the petroleum-based resin and/or the

terpene-based resin,

relative to 1 mass part of the diclofenac sodium.

8. The patch according to claim 6, comprising none of citric
acid, a glycol and a polyalkyleneglycol fatty acid ester in the
adhesive agent layer.



