Office de la Proprieté Canadian CA 2586871 C 2012/03/13

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 586 871
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2004/11/05 (51) Cl.Int./Int.Cl. A67K 9/70(2006.01),
S e . A6TK 31/792(2006.01), A6 1K 45/00 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2006/05/11 AGTK 47/24(2006.01)
(45) Date de délivrance/lssue Date: 2012/03/13 _
(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 200//05/03 YAMA SEIJIROU, JP;
(86) N° demande PCT/PCT Application No.: JP 2004/016431 MURAI, NAOKI, JP

(87) N° publication PCT/PCT Pubilication No.: 2006/048939 (73) Proprietaire/Owner:
LEAD CHEMICAL CO., LTD., JP

(74) Agent: MCCARTHY TETRAULT LLP

(54) Titre : PREPARATION NON AQUEUSE POUR ABSORPTION PERCUTANEE CONTENANT UN ANALGESIQUE
ANTI-INFLAMMATOIRE NON STEROIDIEN

(54) Title: NONAQUEOUS PREPARATION FOR PERCUTANEOUS ABSORPTION CONTAINING NONSTEROIDAL
ANTI-INFLAMMATORY ANALGESIC

(57) Abréegée/Abstract:

The present invention relates to nonaqueous preparation for percutaneous absorption prepared by laminating an adhesive layer
comprising a nonsteroidal anti-inflammatory analgesic in an alkall metal salt form, and an inorganic acid which Is strongly acidic
compared with the nonsteroidal anti-inflammatory analgesic in a free form, together with a nonagueous base, on a support.
According to the present Invention, drug-releasing characteristics and skin penetration In a nonagueous preparation for
percutaneous absorption can be improved because the addition of an inorganic acid in a nonagueous base containing a drug in an
alkall metal salt form leads to an improvement in the solubillity of the drug in the base, and a good partitioning of the drug to skin
surface. In addition, as the inorganic acid has no alcoholic hydroxy group In the structure, the inorganic acid does not react with the
drug, therefore It causes no lowering In the stabillity of the drug by esterification.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




10

CA 02586871 2007-05-03

17
ABSTRACT

The present invention relates to nonaqueous preparation for percutaneous
absorption prepared by laminating an adhesive layer comprising a nonsteroidal anti-
inflammatory analgesic in an alkali metal salt form, and an inorganic acid which is
strongly acidic compared with the nonsteroidal anti-inflammatory analgesic in a free
form, together with a nonaqueous base, on a support. According to the present
invention, drug-releasing characteristics and skin penetration in a nonaqueous
preparation for percutaneous absorption can be improved because the addition of an
Inorganic acid in a nonaqueous base containing a drug in an alkali metal salt form
leads to an improvement in the solubility of the drug in the base, and a good
partitioning of the drug to skin surface. In addition, as the inorganic acid has no
alcoholic hydroxy group in the structure, the inorganic acid does not react with the

drug, theretore 1t causes no lowering in the stability of the drug by esterification.
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DESCRIPTION

NONAQUEOUS PREPARATION FOR PERCUTANEOUS ABSORPTION
CONTAINING NONSTEROIDAL ANTI-INFLAMMATORY ANALGESIC

Technical Field

[0001] The present invention relates to a nonaqueous preparation for percutaneous
absorption containing nonsteroidal anti-inflammatory analgesic that is excellent in

percutaneous absorption and stability.

- Background Art

[0002] Nonsteroidal anti-inflammatory analgesics do not show severe side-effects
as shown in steroidal anti-inflammatory analgesics, and thus are drugs widely used in
the clinical practice. However, in case where nonsteroidal anti-inflammatory

analgesics are orally administered, they show any inhibition activity against

cyclooxygenase being a prostaglandin generating enzyme present in the living bodies,

and therefore it 1s recognized to cause side-effects such as stomach mucosa disorder.
In order to reduce such side-effects, preparations absorbed through the skin, that is,
transdermal preparations are developed.

|0003] Bases for the transdermal preparations are classified into two categories, an
aqueous base and a nonaqueous base. The nonaqueous base includes a rubbery base,
an acrylic base, silicone and the like. In the meantime, when a drug in a salt form is
formulated in a nonaqueous base, the application thereof to the skin does not lead to
so large amount of skin penetrated drug as to exert the pharmacological effect because
compatibility between the drug and the base is low and drug-releasing charactenistics
from the base 1s extremely low. Further, as the drug 1s not dissolved in the base, there
is also a problem that the drug availability 1s low. In practice, the comparative
experiments on drug-releasing characteristics and skin penetration between an drug in
a salt form added in a nonaqueous base and an drug in no salt form added in a
nonaqueous base confirm that the drug in a salt form is low in releasing characteristics
and skin penetration compared with the drug 1n no salt form.

[0004] However, many of the prior arts on transdermal preparation containing anti-
inflammatory analgesic as an active ingredient do not distinguish between drugs in no
salt form and drugs in a salt form as an active ingredient that 1s contained in the
preparation or may be added in the base, and most of the prior arts only state the name

of a drug in a salt form as mere example of anti-inflammatory analgesic. For
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example, it is reported an anti-inflammatory analgesic plaster prepared by applying a
base component comprising at least one nonsteroidal anti-inflammatory analgesic
selected from ketoprofen, flurbiprofen, loxoprofen, ketorolac, and the ester
derivatives and salts thereof, a solvent comprising both a rosin ester derivative and 1-
menthol, a styrene-1soprene-styrene block copolymer as a base polymer, and a
softener, on a support made of polyester fabric (see, for example Patent Document 1).
The anti-inflammatory analgesic plaster accomplishes an improvement in
percutaneous absorption and drug-releasing characteristics, reduction of side-effects
such as skin irritation or the like, and simple usability by formulating the above-
mentioned base components. However, the document do not distinguish as
nonsteroidal anti-inflammatory analgesic, drugs in a salt form from drugs in no salt
form, and therefore the plaster 1s clearly unsuitable for the above-mentioned reasons.
[0005]  On the other hand, it 1s also known an anti-inflammatory analgesic plaster
prepared by laminating a pressure-sensitive adhesive material layer containing a
nonsteroidal anti-inflammatory analgesic in an alkali metal salt form and an organic
acid that is strongly acidic compared with the nonsteroidal anti-inflammatory
analgesic in a free form, on a flexible support (see, for example Patent Document 2).
Since, most of the organic acid have alcoholic hydroxy group, the hydroxy group is
reacted with carbonyl group of carboxylic acid on the nonsteroidal anti-inflammatory
analgesic represented by loxoprofen sodium to give an ester that causes a problem

that the stability of the anti-inflammatory analgesic 1s lowered.
Patent Document 1: JP Patent No. 2816765 (1998)
Patent Document 2: JP B 7-47535 (1995)

Problems to be solved by the Invention

[0006] The present invention intends to solve the above-mentioned problems, and
more concretely an object of the present invention is to provide a nonagueous
preparation for percutaneous absorption containing a drug in a salt form in a
nonaqueous base, which 1s excellent in drug-releasing characteristics and skin
penetration, and which prevents lowering 1n the stability of the drug even when a salt

of carboxylic acid such as loxoprofen sodium, diclofenac sodium, or the like is used.

Means for solving the Problems
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[0007] The present inventors eagerly studied in order to solve the above-mentioned
problems, and consequently found that the mixing of a drug in an alkali metal salt
form together with an inorganic acid in a nonaqueous base leads to an improvement 1n
solubility of the drug in the nonaqueous base, and a good partitioning of the drug to
skin surface, thus an easy penetration even through the horny layer as a barrier layer.
[0008] Therefore, the present invention relates to a nonaqueous preparation for
percutaneous absorption prepared by laminating an adhesive layer comprising a
nonsteroidal anti-inflammatory analgesic in an alkali metal salt form, and an 1norganic
acid which is strongly acidic compared with the nonsteroidal anti-inflammatory
analgesic in a free form, together with a nonaqueous base, on a support.

[0009] Preferable embodiments of the present invention relate to

- the nonaqueous preparation for percutaneous absorption, wherein the inorganic acid
is phosphoric acid;

- the nonaqueous preparation for percutaneous absorption, wherein the nonsteroidal
anti-inflammatory analgesic is loxoprofen sodium;

- the nonaqueous preparation for percutaneous absorption, wherein the nonaqueous
base is composed of A-B-A type block copolymer; and

- the nonaqueous preparation for percutaneous absorption, wherein the adhesive layer

further comprises a plasticizer, a tackifier, a penetration accelerator and/or a stabilizer.

Effect of the Invention

[0010] According to the present invention, drug-releasing characteristics and skin
penetration in a nonaqueous preparation for percutaneous absorption can be improved
because the addition of an inorganic acid in a nonaqueous base containing a drug in
an alkali metal salt form leads to an improvement in the solubility of the drug in the
base, and an easy transport of the drug to skin surface. In addition, as the inorganic
acid has no alcoholic hydroxy group in the structure, the inorganic acid does not react
with the drug, therefore it causes no lowering in the stability of the drug by

esterification.

Best Mode for carrying out the Invention
[0011] The adhesive layer of the nonaqueous preparation for percutaneous

absorption according to the present invention comprises a nonsteroidal anti-
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inflammatory analgesic in an alkali metal salt form, and an inorganic acid, in a
nonaqueous base.

[0012] The adhesive component that can be used for the nonaqueous base includes
rubbery adhesives, acrylic adhesives, silicone adhesives and the like. From the
viewpoint of properties, the cost for production, ease of quality design, and
reproducibility and the like, it is preferable to use rubbery adhesives.

[0013] Rubber components in the rubbery adhesives include natural rubber,
polyisoprene, styrene-isoprene-styrene block copolymer, styrene-butadiene-styrene
block copolymer, styrene butadiene rubber and polyisobutylene. The rubber
component may be used singly or in a combination of two or more. In particular,
styrene-isoprene-styrene block copolymer and styrene-butadiene-styrene block
copolymer that are A-B-A type block copolymer are preferable.

[0014] As the nonsteroidal anti-inflammatory analgesic in an alkali metal salt form,
medicinally acceptable salts of loxoprofen and diclofenac are particularly preferable.
[0015] The inorganic acid is not specifically limited so long as it is strongly acidic
compared with the nonsteroidal anti-inflammatory analgesic in a free form, and
medicinally acceptable inorganic acids such as phosphoric acid, hydrochloric acid,
sulfuric acid and the like can be used. Phosphoric acid being a non-volatile acid 1s
particularly preferable. The inorganic acid may be used singly or in a combination of
two or more. Although the blending quantity of the inorganic acid is not specifically
limited, based on the total amount of the compounds contained in the adhesive layer,
0.01 to 20% by weight is preferable, 0.1 to 10% by weight is more preferable and 0.2
to 5% by weight is particularly preferable.

{0016] The adhesive layer in the nonaqueous base component of the present
invention can further comprise a plasticizer, a tackifier, a penetration accelerator
and/or a stabilizer.

10017]  The plasticizer is not specifically limited, and includes for example
petroleum oil (paraffin process oil, naphthene process oil, aromatic process oil, etc.),
squalane, squalene, vegetable oil (olive oil, camellia oil, castor oil, tall o1l, earthnut
oil, etc.), silicone oil, dibasic acid ester (dibutyl phthalate, dioctyl phthalate, etc.),
liquid rubber (polybutene, liquid isoprene rubber, etc.), liquid fatty ester (isopropyl
myristate, hexyl laurate, diethyl sebacate, diisopropyl sebacate, etc.), diethylene
glycol, polyethylene glycol, glycol salicylate, propylene glycol, dipropylene glycol,

triacetin, triethyl citrate, crotamiton, and the like. Among these plasticizers, liquid
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paratfin, 1sopropyl myristate, diethyl sebacate and hexyl laurate are preferable, and

hiquid paraffin is particularly preferable. In addition, the plasticizer may be used

singly or in a combination of two or more. Although the blending quantity of the

plasticizer 1s not specifically limited, based on the total amount of the compounds
contained in the adhesive layer, 5 to 70% by weight is preferable, 10 to 60% by
weight is more preferable and 10 to 50% by weight is particularly preferable. In case
where the blending quantity of the plasticizer is less than 5% by weight, the effect of
improvement in cohesion of the adhesive layer by the blending of the plasticizer tends
to become insufficient. On the other hand, in case where it is more than 70% by
weight, the skin penetration of drug tends to become insufficient.

[0018] The tackifier is not specifically limited, and includes for example rosin
derivatives (rosin, glycerin ester of rosin, hydrogenated rosin, glycerin ester of
hydrogenated rosin, pentaerythritol ester of rosin, etc.), alicyclic saturated
hydrocarbon resin (Arkon P100 manufactured by Arakawa Chemical Industries, Ltd.,
etc.), aliphatic hydrocarbon resin (Quintone B-170 manufactured by Zeon
Corporation, etc.), terpene resin (Clearon P-125 manufactured by Yasuhara Chemical
Co., Ltd., etc.), maleic acid resin, and the like, and particularly glycerin ester of
hydrogenated rosin, aliphatic hydrocarbon resin and terpene resin are preferable. The
tackifier may be used singly or in a combination of two or more. Although the
blending quantity of the tackifier is not specifically limited, based on the total amount
of the compounds contained in the adhesive layer, 5 to 70% by weight is preferable, S
to 60% by weight 1s more preferable and 10 to 50% by weight is particularly
preferable. In case where the blending quantity of the tackifier is less than 5% by
weight, the effect of improvement in adhesion of the adhesive layer by the blending of
the tackifier tends to become insufficient. On the other hand, in case where it is more
than 70% by weight, the skin irritation on peeling off of the nonaqueous preparation
for percutaneous absorption tends to be increased.

[0019]  The penetration accelerator is not specifically limited so long as it is a
compound on which penetration accelerating action in skin is conventionally
recognized, and includes specifically C, , fatty acids, aliphatic alcohols, aliphatic
esters, amides or ethers, aromatic organic acids, aromatic alcohols, aromatic organic
acid esters or ethers, and the like. These compounds may be either saturated or
unsaturated ones, and straight, branched or cyclic ones. Further, lactates, acetates,

monoterpene compounds, sesquiterpene compounds, azone, azone derivatives,
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glycerin fatty acid esters, propylene glycol fatty acid esters, sorbitan fatty acid esters
(Span type), polysorbate compounds (Tween type), polyethylene glycol fatty acid
esters, polyoxyethylene hydrogenated castor o1l compounds (HCO type),
polyoxyethylene alkyl ethers, sucrose fatty acid esters, vegetable oil and the like can
be used as the penetration accelerator.

[0020] Among the penetration accelerators, the followings are preferable: caprylic
acid, capric acid, caproic acid, lauric acid, myristic acid, palmitic acid, stearic acid,
1sostearic acid, oleic acid, hinoleic acid, Iinolenic acid, lauryl alcohol, myristyl
alcohol, oleyl alcohol, isostearyl alcohol, cetyl alcohol, methyl laurate, hexyl laurate,
lauric diethanol amide, 1sopropyl myristate, myristyl myristate, octyldodecyl
myristate, cetyl palmitate, salicylic acid, methyl salicylate, salicylic ethylene glycol,
cinnamic acid, methyl cinnamate, cresol, cetyl lactate, lauryl lactate, ethyl acetate,
propyl acetate, geraniol, thymol, eugenol, terpineol, I-menthol, borneol, d-limonene,
1soeugenol, 1soborneol, nerol, dl-camphor, glycerin monocaprylate, glycerin
monocaprylate, glycerin monolaurate, glycerin monooleate, sorbitan monolaurate,
sucrose monolaurate, polysorbate 20, propylene glycol, propylene glycol
monolaurate, polyethylene glycol monolaurate, polyethylene glycol monostearate,
polyoxyethylene lauryl ether, HCO-60, pyrothiodecane and olive oil, and the
followings are more preferable: lauryl alcohol, myristyl alcohol, isostearyl alcohol,
lauric diethanol amide, glycerin monocaprylate, glycerin monocaprate, glycerin
monooleate, sorbitan monolaurate, propylene glycol monolaurate, polyoxyethylene
lauryl ether and pyrothiodecane.

[0021] The penetration accelerator may be used singly or in a combination of two or
more. Although the blending quantity of the penetration accelerator is not specifically
limited, based on the total amount of the compounds contained in the adhesive layer,
0.01 to 20% by weight is preferable, 0.05 to 10% by weight 1s more preferable and 0.1
to 5% by weight is particularly preferable. In case where the blending quantity of the
penetration accelerator is less than 0.01% by weight, the effect of improvement in
skin penetration of drug by the blending of the penetration accelerator tends to
become insufficient. On the other hand, in case where it 1s more than 20% by weight,
the skin irritation such as edema, etc. tends to be increased, and further adhesion to

skin tends to be lowered.
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[0022] The adhesive layer in the present invention can contain a stabilizer such as
antioxidants, UV absorbers and the like, and further fillers, crosslinking agents,
antiseptic agents and the like, 1f necessary.

[0023] The antioxidants are preferably tocopherol and ester derivatives thereof,
ascorbic acid, ascorbic stearate, nordihydroguaia retinoic acid, dibutyl hydroxytoluene
(BHT) and butyl hydroxyanisole; the UV absorbers are preferably p-aminibenzoic
acid derivatives, anthranilic acid derivatives, salicylic acid derivatives, coumarin
derivatives, amino acid type compounds, imidazoline derivatives, pyrimidine
derivatives and dioxane derivatives. The fillers are preferably calcium carbonate,
magnesium carbonate, silicates (aluminum silicate, magnesium silicate, etc.), silicic
acid, barium sulfate, calcium sulfate, calcium zincate, zinc oxide and titanium oxide;
the crosslinking agents are preferably amino resins, phenol resins, epoxy resins, alkyd
resins, thermoset resins such as unsaturated polyester or the like, 1socyanate
compounds, blocked isocyanate compounds, organic crosslinking agents, inorganic
crosslinking agents such as metals or metal compounds; the antiseptic agents are
preferably ethyl paraoxybenzoate, propyl paraoxybenzoate and buty}
paraoxybenzoate.

[0024] Although the blending quantity of each of the above-mentioned
antioxidants, UV absorbers, fillers, crosslinking agents and antiseptic agents 1S not
specifically limited, the total amount of the antioxidants, UV absorbers, fillers,
crosslinking agents and antiseptic agents is preferably 0 to 10% by weight, more
preferably 0 to 5% by weight, and particularly preferably 0 to 2% by weight based on
the total amount of the compounds contained in the adhesive layer.

[0025] The nonaqueous preparation for percutaneous absorption of the present
invention is prepared by spreading and laminating the adhesive layer formulated as
mentioned above on a support. The support is not specifically limited so long as 1t
can support the adhesive layer, and stretch or non-stretch supports can be used. Such
supports are concretely ones made of fabric, unwoven fabric, polyurethane, polyester,
polyvinyl acetate, polyvinylidene chloride, polyethylene, polyethylene terephthalate,
aluminum sheet or the like, or composite material thereof.

[0026] Although the thickness of the support is not specifically limited, it 1s
preferable that the thickness ranges from 5 to 1000 um. In case where the thickness

of the support is less than 5 um, handling ease for putting the nonaqueous preparation

for percutaneous absorption on tends to be lowered, on the other hand, in case where
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1t 1s more than 1000 um, the cutting of the support or the adhesive layer tends to

become difficult, and thus production ease tends to be lowered.

[0027] Although the thickness of the adhesive layer in the nonaqueous preparation
for percutaneous absorption of the present invention is not specifically limited, it is

preferable that the thickness ranges from 20 to 200 um. In case where the thickness
of the adhesive layer is less than 20 pm, skin penetration of drug tends to become

insufficient, on the other hand, in case where it 1s more than 200 um, phenomenon

that the adhesive layer is adhered to skin and remain thereon after putting on
(adhesive deposit) easily tends to occur. In addition, from the viewpoint of the
maintenance of adhesiveness and the property of following skin, it 1s preferable that
the weight of the adhesive in the nonaqueous preparation for percutaneous absOrption
is 40 g/m* or more.

[0028] In the production. of the nonaqueous preparation for percutaneous absorption
of the present invention, the method for laminating an adhesive layer on a support is
not specifically limited, and for example the nonaqueous preparation for percutaneous
absorption of the present invention can be prepared by heat-melting a mixture of
components constituting the adhesive layer and applying 1t on a support.

[0029] In addition, in case where thé nonaqueous preparation for percutaneous
absorption of the present invention is provided with an exfolhate paper, the
nonaqueous preparation for percutaneous absorption of the present invention can be
prepared by applying a heat-melted mixture of components constituting the adhesive
layer on an exfoliate paper, and laminating 1t on a support in a state where the applied
surface faces the support, or by applying a heat-melted mixture on a support, and
laminating it on an exfoliate paper in a state where the applied surface faces the
exfoliate paper. The nonaqueous preparation for percutaneous absorption of the
present invention can be also prepared by using an application solution prepared by
dissolving the mixture in a solvent such as toluene, hexane, ethyl acetate or the like,
instead of heat-melting the mixture.

[0030] Although the exfoliate paper is not specifically limited, specifically films of
polyester such as polyethylene terephthalate or the like, polyvinyl chloride,
polyvinylidene chloride, laminated films of high-quality paper and polyolefin, and so
on can be used. The process of the face of the exfoliate paper which 1s contact with

the adhesive layer with silicone increases handling ease on peeling off and thus is

preferable.
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[0031] Hereinafter, the present invention will be described more specifically based
on the Examples to which the present invention is not limited. In addition, hereinafter
unless otherwise stated, “%’ means “% by mass”.

Example 1

[0032] A nonaqueous preparation for percutaneous absorption of the present
invention was produced from the following components:

Styrene isoprene styrene block copolymer (trade name: Kraton' " D-1107) 20%

Polyisobutylene (manufactured by Exxon Chemical Company) 5%
Alicyclic saturated hydrocarbon resin (trade name: Arkon™ P-100) 30%
Dibuty] hydroxytoluene 0.5%
Liquid paraftin 30%
Crotamiton 2%
[sopropyl myristate 2%
Diisopropyl adipate 2%
Phosphoric acid 0.5%
[-Menthol 3%
Loxoprofen sodium 5%

Components other than a drug, /-menthol and an inorganic acid were melted and
kneaded at 120 to 160°C, and then the inorganic acid, the drug and /-menthol were
added, and the resulting mixture was spread on a PET film, and a polyester fabric
(PET) was laminated thereon, and cut in a prescribed size to obtain a nonaqueous

preparation for percutaneous absorption of the present invention.

Example 2

[0033] A nonaqueous preparation for percutaneous absorption of the present
invention was produced in the following formulation according to the production
process of Example 1:

Styrene isoprene styrene block copolymer (trade name: Kraton' "~ D-1107) 22.5%

Polyisobutylene (manufactured by Exxon Chemical Company) 7.5%
Rosin glycerin ester (trade name: Pinecrystal KE-311) 10%
Dibutyl hydroxytoluene 0.5%
Ligquid paratfin 47.5%

Phosphoric acid 1%
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[-Menthol 3%

Loxoprofen sodium 3%

Example 3

[0034] A nonaqueous preparation for percutaneous absorption of the present
invention was produced from the following formulation according to the production
process of Example 1:

Styrene isoprene styrene block copolymer (trade name: Kraton'" D-1107) 20%

Polyisobutylene (manufactured by Exxon Chemical Company) 3%
Alicyclic saturated hydrocarbon resin (trade name: Arkon'™ P-100) 30%
Dibutyl hydroxytoluene 0.5%
Liquid paraffin 34.5%
Crotamiton 1%
Isopropyl myristate 2%
Phosphoric acid 1%
[-Menthol 3%
Loxoprofen sodium 3%
Example 4

[0035] A nonaqueous preparation for percutaneous absorption of the present
invention was produced according to the formulation and the production process quite
similar to those of Example 3 except that phosphoric acid was replaced with

hydrochloric acid.

Example 5

[0036] A nonaqueous preparation for percutaneous absorption of the present
invention was produced according to the formulation and the production process quite

similar to those of Example 3 except that phosphoric acid was replaced with sulfuric

acid.

Example 6
[0037] A nonaqueous preparation for percutaneous absorption of the present
invention was produced according to the formulation and the production process quite

similar to those of Example 3 except that loxoprofen sodium was replaced with
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diclofenac sodium.

Example 7

[0038] A nonaqueous preparation for percutaneous absorption of the present
invention was produced according to the formulation and the production process quite
similar to those of Example 4 except that loxoprofen sodium was replaced with

diclofenac sodium.

Example 8

[0039] A nonaqueous preparation for percutaneous absorption of the present
invention was produced according to the formulation and the production process quite
similar to those of Example 5 except that loxoprofen sodium was replaced with

diclotenac sodium.

Comparative Example 1
[0040] A nonaqueous preparation for percutaneous absorption for comparison was

produced from the following formulation according to the production process of

Example 1:

Styrene isoprene styrene block copolymer (trade name: Kraton' ™ D-1107) 20%
Polyisobutylene (manufactured by Exxon Chemical Company) 3%
Alicyclic saturated hydrocarbon resin (trade name: Arkon' " P-100) 30%
Dibutyl hydroxytoluene 0.5%
Liquid paraffin 30.5%
Crotamiton 2%
[sopropyl myristate 2%
[sopropyl adipate 2%
[-Menthol 3%
Loxoproien - 3%

Comparative Example 2

[0041] A nonaqueous preparation for percutaneous absorption for comparison was
produced from the following formulation according to the production process of

Example 1:
Styrene isoprene styrene block copolymer (trade name: Kraton'™ D-1107) 22.5%
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Polyisobutylene (manufactured by Exxon Chemical Company) 5%
Rosin glycerin ester (trade name: Pinecrystal KE-311) ' 10%
Dibutyl hydroxytoluene 0.5%
Liquid paraffin 52.5%
[-Menthol 3%
Lactic acid 4%
Loxoprofen sodium 3%

Comparative Example 3
[0042] A nonaqueous preparation for percutaneous absorption for comparison was

produced from the following formulation according to the production process of

Example 1:

Styrene isoprene styrene block copolymer (trade name: Kraton'™” D-1107) 20%
Polyisobutylene (manufactured by Exxon Chemical Company) 5%
Alicyclic saturated hydrocarbon resin (trade name: Arkon'™ P-100) 18%
Dibutyl hydroxytoluene 0.5%
Liquid paraffin 42.5%
Crotamiton 2%
Macrogol 400 1%
[-Menthol 3%
Tartaric acid 1%
Loxoprofen sodium 2%

Comparative Example 4
[0043] A nonaqueous preparation for percutaneous absorption for comparison was
produced according to the formulation and the production process quite similar to

those of Example 3 except that phosphoric acid was not used.

Comparative Example 3
[0044] A nonaqueous preparation for percutaneous absorption for comparison was

produced according to the formulation and the production process quite similar to

those of Example 6 except that phosphoric acid was not used.

Comparative Example 6
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[0045] A nonaqueous preparation for percutaneous absorption for comparison was
produced according to the following formulation described in Patent Document 1.

Styrene isoprene styrene block copolymer (trade name: Kraton'~ D-1107) 20%

Hydrogenated rosin ester (trade name: Estergum H) 21%
Dibutyl hydroxytoluene 2%
Liquid paraftin 45%
[-Menthol 9%
Loxoprofen sodium 3%

Test Example 1 (Stability Test)

[0046] The nonaqueous preparation for percutaneous absorption of Example 1 and
Comparative Examples 1 and 2 were stored at 60°C for 3 weeks, and drug content
after storage was measured and compared with drug content before storage. The

results are shown 1n Table below.

Table: Percent remaining of drugs after storage at 60°C for 3 weeks

—-

Percent rgmaining (%)
B Example 1 96.5
Comparative Example 1 | 86.9
Corhparative Example 2 92.3

From the results shown in Table, it was confirmed that the nonaqueous preparation for
percutaneous absorption of the present invention had a high percent remaining. On
the contrary, it was confirmed that the stability of the preparation in which loxoproten
in no salt form was used was lowered. In addition, 1n the preparation in which lactic
acid was added as an organic acid, a large amount of decomposed products derived
from lactic acid was detected from the preparation stored at 60°C for 3 weeks.

Test Example 2 (Drug Releasing Test)

[0047] The nonaqueous preparation for percutaneous absorption of Examples 3 to 7
and Comparative Examples 4 and 5 were subjected to drug releasing test in
phosphoric acid buffer of pH 7.4, and percent releasing of drugs from the nonaqueous

preparation for percutaneous absorption was determined. The results are shown in

Table below.
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‘Table: Percent releasing of drugs in phosphoric acid buffer

Percent releasing of drugs after 24 hours |
. (Vo) B

‘

S From the results shown in Table, it became clear that in the nonaqueous preparation

for percutaneous absorption of the present invention contaming nonsteroidal anti-
inflammatory analgesic in a salt form with an alkali metal, the addition of an
inorganic acid was essential in order to improve drug releasing characteristics from a

base.

10 Test Example 3 (In Vitro Skin Penetration Test with Skin excised from Rat
Abdomen)

[0048] The nonaqueous preparation for percutaneous absorption of Examples 1 to 3

and Comparative Examples 3, 4 and 6 were subjected to in vitro penetration test using
excised skin from rat abdomen. The results are shown i1n Table below.

15

Table: Drug skin penetration

Cumulative penetrated amount for 24 hours

(nmol/cm?)
Example ] 196.0
o
Comparative Example 3 - 122_'—_—___—'*
Comparative Example 4 8.54

Comparative Example 6 101.6 '
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As shown in Table, it became clear that Examples 1 to 3 were clearly excellent 1n -

drug releasing characteristics and percutaneous absorption (cumulative penetration

amount) compared with Comparative Examples 3, 4 and 6.



10

15
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CLAIMS

. A nonaqueous preparation for percutaneous absorption prepared by laminating
an adhesive layer comprising a nonsteroidal anti-inflammatory analgesic in an alkali
metal salt form, and an inorganic acid which is more acidic than the nonsteroidal anti-

inflammatory analgesic in a free form, together with a nonaqueous base, on a support.

2. The nonaqueous preparation for percutaneous absorption according to claim 1,

wherein the inorganic acid is phosphoric acid.

3. The nonaqueous preparation for percutaneous absorption according to claim 1

or 2, wherein the nonsteroidal anti-inflammatory analgesic is loxoproten sodium.

4. The nonaqueous preparation for percutaneous absorption according to any one
of claims 1 to 3, wherein the nonaqueous base i1s composed of A-B-A type block

copolymer.

. The nonaqueous preparation for percutaneous absorption according to any one
of claims 1 to 4, wherein the adhesive layer further comprises a plasticizer, a tackifier,

a penetration accelerator and/or a stabilizer.
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