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(57) The problem of the present invention is to pro-
vide a composition for enhancing transdermal absorption
of a drug, which shows a sufficiently high enhancing ef-
fect on transdermal absorption of an acidic drug.

A composition for enhancing transdermal absorption

of an acidic drug, comprising a polyvalent alcohol having
3 - 8 carbon atoms, a higher alcohol having 12 - 20 carbon
atoms and an organic amine having 2 - 9 carbon atoms.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a composition for enhancing transdermal absorption of a drug, which shows
a superior enhancing effect on transdermal absorption of a drug.

BACKGROUND OF THE INVENTION

[0002] Transdermal absorption preparation has many advantages in that the first pass effect in the liver or gastroin-
testinal tract can be avoided, a stable blood concentration can be maintained during adhesion since the drug is absorbed
from the skin over a long period, administration can be discontinued when side effects are expressed and the like.
However, since many drugs show low skin permeability, there are not many drugs actually formulated into transdermal
absorption preparations, and a technique for improving transdermal absorbability of a drug has been desired.
[0003] Various methods have heretofore been considered to improve transdermal absorbability of a drug. As one of
them, an attempt has been made to appropriately design a solution used for dissolving a drug to improve transdermal
absorbability of the drug. For example, WO2009/066457 teaches that an external preparation composition comprising
a fatty acid ionic liquid as an active ingredient improves transdermal absorbability of the drug. To be specific, in
WO2009/066457 a fatty acid having 5 - 20 carbon atoms, an organic amine having 4 - 12 carbon atoms, ethanol and
isopropanol, which are lower alcohols, and propylene glycol, which is a polyvalent alcohol, are used for external prep-
aration compositions. Moreover, WO2000/53226 shows that a composition containing a higher alcohol having 8 - 12
carbon atoms and a polyvalent alcohol improves transdermal absorbability of a drug.
[0004] However, according to the study of the present inventors, such compositions that allegedly improve transdermal
absorbability of conventional drugs fail to provide stable transdermal absorbability since volatilization of solvent changes
the composition, or fail to provide a transdermal absorption preparation that expresses an expected pharmacological
effect since skin permeation amount of drug cannot be sufficiently increased, or show a transdermal absorption enhancing
effect only for a particular drug, and none of them showed a sufficiently superior absorption enhancing effect and broad
utility. To markedly improve transdermal absorbability of a drug, therefore, a more drastic improvement of the composition
of this kind of compositions is necessary.

SUMMARY OF THE INVENTION

[0005] The present invention has been made in view of the above-mentioned situation and aims to provide a composition
for enhancing transdermal absorption of a drug, which shows a superior enhancing effect on transdermal absorption of
an acidic drug.
In addition, it aims to provide a patch preparation showing superior transdermal absorbability of an acidic drug.
[0006] The present inventors have conducted intensive studies in an attempt to solve the aforementioned problems
and found a combination of polyvalent alcohol having 3 - 8 carbon atoms, higher alcohol having 12 - 20 carbon atoms
and an organic amine having 2 - 9 carbon atoms extremely advantageously acts on the improvement of transdermal
absorbability of a drug. They have conducted further studies based on the above findings, and completed the present
invention.
[0007] Accordingly, the gist of the present invention is as follows.

[1] A composition for enhancing transdermal absorption of an acidic drug, comprising a polyvalent alcohol having
3 - 8 carbon atoms, a higher alcohol having 12 - 20 carbon atoms and an organic amine having 2 - 9 carbon atoms.
[2] The composition of the above-mentioned [1], wherein the polyvalent alcohol having 3 - 8 carbon atoms is one
or more kinds selected from the group consisting of propylene glycol, butylene glycol, glycerol, dipropylene glycol
and octanediol.
[3] The composition of the above-mentioned [1] or [2], wherein the higher alcohol having 12 - 20 carbon atoms is
one or more kinds selected from the group consisting of lauryl alcohol, myristyl alcohol, cetyl alcohol, hexyldecanol,
stearyl alcohol, isostearyl alcohol, arachyl alcohol and octyldodecanol.
[4] The composition of any one of the above-mentioned [1] to [3], wherein the organic amine having 2 - 9 carbon
atoms is one or more kinds selected from the group consisting of monoethanolamine, monoisopropanolamine,
diethanolamine, diisopropanolamine, triethanolamine, triisopropanolamine, ethylenediamine and tris(hydroxyme-
thyl)aminomethane.
[5] The composition of any one of the above-mentioned [1] to [4], wherein the composition is used for a patch
preparation.
[6] A patch preparation comprising a support and a drug-containing adhesive layer or a drug reservoir layer on one
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surface of the support, wherein each of the layers comprise the composition of any one of the above-mentioned [1]
to [4] and an acidic drug.

[0008] The present invention can achieve a composition for enhancing transdermal absorption of a drug, which can
provide a sufficiently high enhancing effect on transdermal absorption of an acidic drug.
[0009] In addition, using the composition for enhancing transdermal absorption of a drug of the present invention, a
matrix type or reservoir type patch preparation showing superior transdermal absorbability of an acidic drug can be
realized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a schematic sectional view of one embodiment of the matrix type patch preparation of the present invention.
Fig. 2 is a schematic sectional view of one embodiment of the reservoir type patch preparation of the present invention.
In the Figures, 1 is a release liner, 2 is a drug-containing adhesive layer, 2’ is an adhesive layer, 3 is a drug permeation
control film, 4 is a drug reservoir layer, and 5 is a support.

DESCRIPTION OF EMBODIMENTS

[0011] The present invention is explained in the following by referring to the embodiments thereof.
The composition for enhancing transdermal absorption of a drug of the present invention (hereinafter to be also simply
referred to as "the composition of the present invention") mainly comprises a polyvalent alcohol having 3 - 8 carbon
atoms, a higher alcohol having 12 - 20 carbon atoms and an organic amine having 2 - 9 carbon atoms.
[0012] As the polyvalent alcohol having 3 - 8 carbon atoms, a divalent or trivalent alcohol can be used, and the structure
thereof is not particularly limited. Specific examples include propylene glycol, butylene glycol, glycerol, dipropylene
glycol, octanediol and the like. Of these, one having 3 - 4 carbon atoms is preferable, and particularly preferred are
propylene glycol and butylene glycol. One or more kinds of such polyvalent alcohol having 3 - 8 carbon atoms can be used.
[0013] As the higher alcohol having 12 - 20 carbon atoms, a monovalent alcohol is generally used. The structure
thereof is not particularly limited, and may be a linear or branched chain. In addition, it may contain one or more unsaturated
bonds. Preferred is a saturated alcohol. Specific examples include lauryl alcohol, myristyl alcohol, cetyl alcohol, hexyl-
decanol, stearyl alcohol, isostearyl alcohol, arachyl alcohol, octyldodecanol and the like, with preference given to lauryl
alcohol. One or more kinds of such higher alcohol having 12 - 20 carbon atoms can be used.
[0014] As the organic amine having 2 - 9 carbon atoms, a primary, secondary or tertiary amine can be used. While
the structure thereof is not particularly limited, monoethanolamine, monoisopropanolamine, diethanolamine, diisopro-
panolamine, triethanolamine, triisopropanolamine, ethylenediamine, tris(hydroxymethyl)aminomethane and the like are
preferable. More preferred are diethanolamine, diisopropanolamine, triethanolamine, triisopropanolamine and the like.
The organic amine having 2 - 9 carbon atoms shows an action to increase solubility of an acidic drug in a preparation
and the skin, and is advantageous for the transdermal absorbability of an acidic drug. One or more kinds of such organic
amine having 2 - 9 carbon atoms can be used.
[0015] A pharmaceutical composition superior in transdermal absorbability can be produced by combining the com-
position of the present invention with an acidic drug. This is considered to be attributable to the action of the organic
amine to remarkably improve the solubility of an acidic drug in a preparation and the skin.
[0016] The content of each component in the composition of the present invention can be appropriately determined
according to the kind of a drug desired to show enhanced transdermal absorption, desired transdermal absorption rate
and the like. It is preferable that the amount of polyvalent alcohol in the total weight of polyvalent alcohol, higher alcohol
and organic amine (100 parts by weight) be about 40 - 99.9 parts by weight (preferably 50 - 99 parts by weight, more
preferably 60 - 98 parts by weight, particularly preferably 90 - 97 parts by weight), and the rest being higher alcohol and
organic amine. The mixing weight ratio of higher alcohol and organic amine (higher alcohol:organic amine) is preferably
0.01:99.99 - 99.99:0.01, more preferably 0.1:99.9 - 99.9:0.1, particularly preferably 1:99 - 99:1, most preferably 30:70 -
70:30.
[0017] The composition of the present invention is used for the preparation of a transdermal absorption preparation
together with an acidic drug. Examples of the dosage form of the transdermal absorption preparation include ointment,
cream, liquid, lotion, liniment, poultice, emplastrum (plaster), adhesive preparation and the like. In many cases, the
composition of the present invention is prepared into a drug-containing composition further contained a drug. From the
aspect of enhancing effect on transdermal absorption of a drug, the content of the drug in the drug-containing composition
is preferably a saturation concentration or not less than 80 wt% of the saturation concentration. Typically, 0.1 - 40 parts
by weight, more preferably 0.5 - 35 parts by weight, particularly preferably 1.0 - 30 parts by weight, of a drug is contained
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in the total amount of polyvalent alcohol, higher alcohol and organic amine (100 parts by weight), or the total amount of
polyvalent alcohol, higher alcohol and organic amine (100 parts by weight).
[0018]  A patch preparation using the composition of the present invention is explained below.
The patch preparation of the present invention may be, what is called, a matrix type patch preparation having a drug-con-
taining adhesive layer provided on one surface of a support or, what is called, a reservoir type patch preparation having
an adhesive layer and a drug reservoir layer provided on one surface of a support.

<Matrix type patch preparation>

[0019] Fig. 1 shows a typical embodiment of a matrix type patch preparation, wherein a drug-containing adhesive
layer (2) and a release liner (1) are laminated in this order on one surface of a support (5). In a matrix type patch
preparation, a drug-containing adhesive layer containing the composition of the present invention is formed on one
surface of a support.
[0020] The drug-containing adhesive layer can be formed through the following process:

mixing the above-mendioned drug-containing composition prepared by adding a drug to the composition of the
present invention, about 40 - 1900 wt% (preferably about 67 - 900 wt%) of an adhesive polymer based on the above-
mentioned drug-containing composition and an adequate amount of a solvent to prepare a composition for forming
an adhesive layer;
applying the composition for forming an adhesive layer onto one surface of a support or a peel-treated surface of
a release liner to form a laminate; and
drying the laminate.

While the solvent is not particularly limited, ethyl acetate, toluene, hexane and the like are preferable. The drug-containing
adhesive layer can be crosslinked and, in this case, a crosslinking agent can be further added to the composition for
forming an adhesive layer. The composition for forming an adhesive layer can be applied to one surface of a support
or release liner by, for example, casting, printing, and other technique known per se to those of ordinary skill in the art.
After forming a drug-containing adhesive layer, a release liner or support is preferably adhered thereto for protection,
preservation and the like of the drug-containing adhesive layer.
[0021] The above-mentioned adhesive polymer is not particularly limited, and acrylic polymer containing (meth)acrylic
acid ester polymer; rubber polymer such as styrene-isoprene-styrene block copolymer, styrene-butadiene-styrene block
copolymer, polyisoprene, polyisobutylene, polybutadiene and the like; silicone polymer such as silicone rubber, dimeth-
ylsiloxane base, diphenylsiloxane base and the like; vinyl ether polymer such as polyvinyl methyl ether, polyvinyl ethyl
ether, polyvinyl isobutyl ether and the like; vinyl ester polymer such as vinyl acetate-ethylene copolymer and the like;
ester polymer consisting of carboxylic acid component such as dimethyl terephthalate, dimethyl isophthalate, dimethyl
phthalate and the like, and polyvalent alcohol component such as ethylene glycol and the like, and the like can be
mentioned. Of these, an acrylic polymer is preferable from the aspect of compatibility with polyvalent alcohol.
[0022] As an acrylic polymer, preferred is one obtained by copolymerization of (meth)acrylic acid alkyl ester as a main
component and a functional monomer. That is, a copolymer comprising 50 - 99 wt% (preferably 60 - 95 wt%) of a
monomer component consisting of (meth)acrylic acid alkyl ester, wherein the rest of the monomer component is a
functional monomer, is preferable. The main component here means a monomer component contained in a proportion
of not less than 50 wt% of the total weight of the monomer component constituting the copolymer.
[0023]  The (meth)acrylic acid alkyl ester (hereinafter to be also referred to as the main component monomer) is
generally that wherein the alkyl group is a straight chain or branched alkyl group having 4 - 13 carbon atoms (e.g., butyl,
pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, nonyl, decyl, undecyl, dodecyl, tridecyl and the like), and one or more kinds
thereof are used.
[0024] The functional monomer has at least one unsaturated double bond, which is involved in a copolymerization
reaction, in a molecule and a functional group on the side chain. Examples thereof include carboxyl group-containing
monomer such as (meth)acrylic acid, itaconic acid, maleic acid, maleic anhydride and the like, hydroxyl group-containing
monomer such as (meth)acrylic acid hydroxyethyl ester, (meth)acrylic acid hydroxypropyl ester and the like; sulfoxyl
group-containing monomer such as styrene sulfonic acid, allyl sulfonic acid, sulfopropyl(meth)acrylate, (meth)acryloy-
loxynaphthalene sulfonic acid, acrylamide methylpropane sulfonic acid and the like; amino group-containing monomer
such as (meth)acrylic acid aminoethyl ester, (meth)acrylic acid dimethylaminoethyl ester, (meth)acrylic acid tert-butylami-
noethyl ester and the like; amide group-containing monomer such as (meth)acrylamide, dimethyl(meth)acrylamide, N-
methylol(meth)acrylamide, N-methylolpropane(meth)acrylamide, N-vinylacetamido and the like; alkoxyl group-contain-
ing monomer such as (meth)acrylic acid methoxyethyl ester, (meth)acrylic acid ethoxyethyl ester, (meth)acrylic acid
methoxyethylene glycol ester, (meth)acrylic acid methoxydiethylene glycol ester, (meth)acrylic acid methoxypolyethylene
glycol ester, (meth)acrylic acid methoxypolypropylene glycol ester, (meth)acrylic acid tetrahydrofuryl ester and the like.
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[0025] One or more kinds of such functional monomers can be used. Of those, a carboxyl group-containing monomer
is preferable, and (meth)acrylic acid is particularly preferable from the aspects of pressure-sensitive adhesiveness of
an adhesive layer, cohesiveness, releaseability of a drug contained in the adhesive layer and the like.
[0026] As the acrylic polymer, one obtained by further copolymerizing the above-mentioned copolymer of (meth)acrylic
acid alkyl ester (main component monomer) and a functional monomer with other monomer can also be used.
[0027] Examples of such other monomer include (meth)acrylonitrile, vinyl acetate, vinyl propionate, N-vinyl-2-pyrro-
lidone, methylvinylpyrrolidone, vinylpyridine, vinylpiperidone, vinylpyrimidine, vinylpiperazine, vinylpyrrole, vinylimida-
zole, vinylcaprolactam, vinyloxazole and the like. One or more kinds of these can be used.
[0028] The amount of such other monomer to be used is generally preferably about 0 - 40 wt%, more preferably about
10 - 30 wt%, relative to the total weight of the (meth)acrylic acid alkyl ester (main component monomer) and the functional
monomer.
[0029] As the acrylic polymer, a terpolymer of 2-ethylhexyl acrylate as (meth)acrylic acid alkyl ester, acrylic acid and
N-vinyl-2-pyrrolidone is preferable, and a copolymer obtained by copolymerizing 2-ethylhexyl acrylate, acrylic acid and
N-vinyl-2-pyrrolidone at a weight ratio of 40 - 99.8:0.1 - 10:0.1 - 50, preferably 50 - 89:1 - 8:10 - 40, is more preferable,
since good adhesiveness to the human skin can be achieved, and adhesion and detachment can be easily repeated.
[0030] As the rubber polymer, one containing at least one kind selected from polyisobutylene, polyisoprene and sty-
rene-diene-styrene block copolymer (styrene-butadiene-styrene block copolymer (SBS), styrene-isoprene-styrene block
copolymer (SIS) etc.) as the main component is preferable. Since high drug stability, and necessary adhesive force and
cohesion strength can be simultaneously achieved, a mixture of high molecular weight-polyisobutylene having a viscosity
average molecular weight of 500,000 - 2,100,000, and low molecular weight-polyisobutylene having a viscosity average
molecular weight of 10,000 - 200,000 at a weight ratio of 95:5 - 5:95 is particularly preferable.
[0031] The viscosity average molecular weight here is obtained by calculating the Staudinger index (J0) according to
the Schulz-Blaschke equation from the flow time of capillary of the Ubbelohde’s viscometer at 20°C, and applying the
J0 value to the following equations.
[0032]

ηsp=t/t0-1
t: flow time of solution (according to Hagenbach-couette correction)
t0: flow time of solvent (according to Hagenbach-couette correction)
c: concentration of solution (g/cm3)
J0=3.06310-2 Mv0.65

Mv: viscosity average molecular weight
[0033] When a rubber polymer is used, it is preferable to further add a tackifier, since it can improve adhesiveness of
a drug-containing adhesive layer at ambient temperature. The tackifier is not particularly limited, and those known in the
technical field may be appropriately selected and used. Examples thereof include petroleum resin (e.g., aromatic petro-
leum resin, aliphatic petroleum resin and the like), terpene resin, rosin resin, coumarone indene resin, styrene resin
(e.g., styrene resin, poly(α-methylstyrene) and the like), hydrogenated petroleum resin (e.g., alicyclic saturated hydro-
carbon resin and the like) and the like. Of these, an alicyclic saturated hydrocarbon resin is preferable, since the stability
of the drug becomes fine. One or more kinds of tackifiers can be used in combination, and the amount of the tackifier
is generally 33 - 300 wt%, preferably 50 - 200 wt%, relative to the total weight of the rubber polymer.
[0034] In the patch preparation of the present invention, the content of the composition for enhancing transdermal
absorption of a drug of the present invention in the drug-containing adhesive layer is preferably 5 - 70 wt%, more
preferably 10 - 60 wt%, of the drug-containing adhesive layer as 100 wt%.
[0035] When desired, the drug-containing adhesive layer can further contain a plasticizer. The plasticizer is not par-
ticularly limited as long as it plasticizes the adhesive to confer a soft feeling to the adhesive layer, and reduce the pain
and skin irritation caused by the skin adhesion force during detachment of the patch preparation from the skin. When a
plasticizer is added to a drug-containing adhesive layer, it is added, together with the composition of the present invention,
to a composition for forming an adhesive layer during preparing of the composition. A plasticizer is preferably added in
a proportion of 1 - 70 wt%, more preferably 20 - 60 wt%, of the drug-containing adhesive layer as 100 wt%.
[0036] Preferable examples of the plasticizer include fats and oils such as olive oil, castor oil, squalene, lanolin, organic
solvents such as decylmethyl sulfoxide, methyloctyl sulfoxide, dimethyl sulfoxide, dimethylformamide, dimethylaceta-
mide, methylpyrrolidone, dodecylpyrrolidone, surfactants such as polyoxyethylene sorbitan ester of fatty acid, sorbitan
ester of fatty acid, polyoxyethylene fatty acid ester, phthalic acid esters such as dibutyl phthalate, diheptyl phthalate,
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dioctyl phthalate and the like, sebacic acid esters such as diethyl sebacate, dibutyl sebacate, dioctyl sebacate and the
like, hydrocarbons such as liquid paraffin, fatty acid esters such as ethyl oleate, diisopropyl adipate, isopropyl palmitate,
octyl palmitate, isopropyl myristate, isotridecyl myristate, ethyl laurate and the like, fatty acid ester of glycerin, propylene
glycol ester of fatty acid , ethoxylated stearyl alcohol, pyrrolidone carboxylic acid fatty acid ester and the like. Any one
kind of these may be used alone, or two or more kinds thereof may be used in combination.
[0037] A crosslinking structure can be introduced into the drug-containing adhesive layer. For this end, the drug-con-
taining adhesive layer can be subjected to a physical crosslinking treatment by irradiation such as UV irradiation, electron
beam irradiation and the like, or a chemical crosslinking treatment using various crosslinking agents such as isocyanate
compounds (e.g., trifunctional isocyanates and the like), organic peroxide, organometallic salt, metal alcoholate, metal
chelate compound, polyfunctional compound (polyfunctional external crosslinking agents and polyfunctional monomers
for internal crosslinking such as diacrylate, dimethacrylate and the like) and the like. When a chemical crosslinking
treatment is performed, a crosslinking agent is added, together with the composition of the present invention, to a
composition for forming an adhesive layer, the composition for forming an adhesive layer is applied to one surface of a
support or a peel-treated surface of a release liner and dried to form a drug-containing adhesive layer, the release liner
or support is adhered onto the drug-containing adhesive layer, and the laminate is left standing at 60 - 90°C, preferably
60 - 70°C, for 24 - 48 hr to enhance the crosslinking reaction, whereby a drug-containing adhesive layer having a
crosslinking structure is formed.
[0038] In the patch preparation of the present invention, while the thickness of the drug-containing adhesive layer is
not particularly limited, it is preferably 20 - 300 mm, more preferably 30 - 300 mm, most preferably 50 - 300 mm. When
the thickness of the adhesive layer is less than 20 mm, it may be difficult to obtain sufficient adhesive force and contain
an effective amount of a drug. When the thickness of the adhesive layer exceeds 300 mm, formation of an adhesive
layer may become difficult (difficulty of coating).
[0039] While the support is not particularly limited, it is specifically, for example, a single film such as polyester (e.g.,
poly(ethylene terephthalate) (PET) etc.), nylon, polyvinyl chloride, polyethylene, polypropylene, ethylene-vinyl acetate
copolymer, polytetrafluoroethylene, ionomer resin and the like, metal foil, or a laminate film of two or more kinds of films
selected therefrom and the like. To improve adhesiveness (anchor property) of a support to an adhesive layer, the
support is preferably a laminate film of a non-porous film comprised of the above-mentioned material and a porous film
mentioned below, and an adhesive layer is preferably formed on the side of the porous film. The thickness of the non-
porous film is preferably 2 - 100 mm, more preferably 2 - 50 mm.
[0040] The porous film is not particularly limited as long as it improves the anchor property to an adhesive layer and,
for example, paper, woven fabric, non-woven fabric (e.g., polyester (e.g., poly(ethylene terephthalate) (PET) and the
like) non-woven fabric and the like), the above-mentioned film with mechanical perforation (e.g., single films such as
polyester, nylon, Saran (trade name), polyethylene, polypropylene, ethylene-vinyl acetate copolymer, polyvinyl chloride,
ethylene-ethyl acrylate copolymer, polytetrafluoroethylene, metal foil, poly(ethylene terephthalate) and the like, and a
laminate film by laminating one or more kinds of these and the like) and the like can be mentioned. Particularly, paper,
woven fabric and non-woven fabric (e.g., polyester non-woven fabric, poly(ethylene terephthalate) non-woven fabric
and the like) are preferable to afford flexibility of the support. When a porous film, for example, woven fabric or non-
woven fabric is used, the weight thereof is preferably 5 - 30 g/m2 to improve the anchor property.
[0041] The laminate film as a support is produced by a known production method of a laminate film such as dry
lamination method, wet lamination method, extrusion lamination method, hot melt lamination method, coextrusion lam-
ination method and the like.
[0042] While the thickness of the support is not particularly limited, it is preferably 2 - 200 mm, more preferably 10 -
50 mm. When it is less than 2 mm, handling property such as self-supporting property and the like tends to decrease,
and when it exceeds 200 mm, an unpleasant feeling (a feeling of stiffness) is produced to often degrade the followability.
[0043] Examples of the release liner include a release liner having a peel-treated layer comprised of a peel-treating
agent, which is formed on the surface of a substrate for a release liner, a plastic film having high detachability in itself,
a release liner having a release layer comprised of the aforementioned plastic film having high detachability, which is
formed on the surface of a substrate for release liner and the like. The release surface of the release liner may be only
one surface of the substrate or both surfaces thereof.
[0044]  In such release liner, the peel-treating agent is not particularly limited and examples thereof include release
agents such as long-chain alkyl group-containing polymer, silicone polymer (silicone release agent), fluorine polymer
(fluorine release agent) and the like. Examples of the substrate for a release liner include plastic films such as poly
(ethylene terephthalate) (PET) film, polyimide film, polypropylene film, polyethylene film, polycarbonate film, polyester
(excluding PET) film and the like and metal vapor-deposited plastic film obtained by vapor deposition of a metal on these
films; papers such as Japanese paper, foreign paper, craft paper, glassine, quality paper and the like; substrates made
from a fibrous material such as non-woven fabric, fabric and the like; metal foil and the like.
[0045] Examples of the plastic film having high detachability in itself include ethylene-α-olefin copolymers (block
copolymer or random copolymer) such as polyethylene (low density polyethylene, linear low density polyethylene etc.),
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polypropylene, ethylene-propylene copolymer and the like, polyolefin film made of a polyolefin resin comprised of a
mixture thereof; Teflon (registered trade mark) film and the like.
[0046] A release layer on the surface of the aforementioned substrate for a release liner can be formed by laminating
or coating a material of the aforementioned plastic film having high detachability on the aforementioned substrate for a
release liner.
[0047] While thickness (total thickness) of the release liner is not particularly limited, it is generally not more than 200
mm, preferably 25 - 100 mm.

<Reservoir type patch preparation>

[0048] Fig. 2 shows a typical example of a reservoir type patch preparation, wherein a drug reservoir layer (4), a drug
permeation control film (3), an adhesive layer (2’), and a release liner (1) are laminated in this order on one surface of
a support (5).
[0049] In a reservoir type patch preparation the composition of the present invention is generally used for a drug
reservoir layer. That is, a drug is added to the composition of the present invention to give a drug-containing composition,
which is applied to a drug reservoir layer. The drug-containing composition can further contain a drug stabilizer, a gelling
agent and the like. In addition, it can also be applied to a drug reservoir layer by impregnating a non-woven fabric and
the like with a drug-containing composition.
[0050] The materials, thickness etc. to be used for support (5) and release liner (1) are basically the same as those
of the aforementioned matrix type patch preparation. As a drug permeation control film (3), a micro pore film having an
average pore size of 0.1 - 1 mm can be mentioned. As a material for the micro pore film, polyolefin such as polypropylene,
polyethylene and the like, polytetrafluoroethylene and the like are used. While the thickness of the drug permeation
control film is generally 1 mm - 200 mm, it is desirably 10 mm - 100 mm particularly from the aspects of easiness of
production, appropriate stiffness and the like.

Examples

[0051] The present invention is explained in more detail in the following by referring to Examples and Comparative
Examples, which are not to be construed as limitative. In the following description, parts or % means parts by weight or wt%.

<Preparation of composition for enhancing transdermal absorption of a drug >

Examples 1 - 3 and Comparative Examples 1 - 7

[0052] The starting materials in the amounts shown in Table 1 were blended, a drug in an amount of a saturation
concentration or above was further added, and the mixture was thoroughly stirred and filtered through a polytetrafluor-
oethylene (PTFE) disposable filter with pore size 0.45 mm to give a composition for enhancing transdermal absorption
of a drug, which contained the drug at a saturation concentration. As the drug, indomethacin, which is an acidic drug,
was used. In the Table, the unit of the numbers is parts by weight.
[0053]

Table 1

PG LA HDE ISA DIPA IND

Ex. 1 96 2 2 saturated

Ex. 2 96 2 2 saturated

Ex. 3 96 2 2 saturated

Comp. Ex. 1 100 saturated

Comp. Ex. 2 100 saturated

Comp. Ex. 3 100 saturated

Comp. Ex. 4 98 2 saturated

Comp. Ex. 5 98 2 saturated

Comp. Ex. 6 98 2 saturated

Comp. Ex. 7 98 2 saturated
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[0054] Note) PG: propylene glycol, LA: lauryl alcohol, HDE: hexyldecanol, ISA: isostearyl alcohol, DIPA: diisopropa-
nolamine, IND: indomethacin
[0055] To evaluate the skin permeability of indomethacin in Examples 1 - 3 and Comparative Examples 1 - 7, the
following test (Experimental Example 1) was conducted. Table 2 shows the results thereof.

Experimental Example 1 (skin permeability test)

[0056] The skin isolated from a hairless mouse was mounted on a cell for skin permeation experiment (effective area
9 mmϕ) such that the stratum corneum side was a donor phase and the corium side was a receptor phase, a composition
for enhancing transdermal absorption of a drug (127 mL) containing a drug was added from to upper part and a skin
permeation experiment was conducted for 24 hr. As a receptor solution, a deaerated PBS(-) solution (phosphate buffered
saline) was used. The receptor solution was sampled over time and the concentration of the permeated drug was
quantified by HPLC (high performance liquid chromatography).
[0057]

[0058] In Table 2, by comparison of Example 1 and Comparative Examples 1, 4, 7, the permeability of the drug was
very low in Comparative Example 1 using only propylene glycol, which is a polyvalent alcohol, but enhanced Comparative
Example 4 using propylene glycol and lauryl alcohol, which is a higher alcohol, in combination and Comparative Example
7 using propylene glycol and diisopropanolamine, which is an organic amine, in combination as compared to Comparative
Example 1. In Example 1 using propylene glycol, lauryl alcohol and diisopropanolamine in combination, the permeability
of the drug increased markedly, where the enhancing effect on transdermal absorption of a drug by the combination
was synergistic.
[0059] By comparison of Example 2 and Comparative Examples 1, 2, 5, 7, the permeability of the drug was very low
in Comparative Example 1 using only propylene glycol, which is a polyvalent alcohol, and Comparative Example 2 using
only hexyldecanol, which is a higher alcohol, but enhanced in Comparative Example 5 using propylene glycol and
hexyldecanol in combination and Comparative Example 7 using propylene glycol and diisopropanolamine, which is an
organic amine, in combination as compared to Comparative Examples 1, 2. In Example 2 using propylene glycol,
hexyldecanol and diisopropanolamine in combination, the permeability of the drug further increased markedly, where
the enhancing effect on transdermal absorption of a drug by the combination was synergistic.
[0060] By comparison of Example 3 and Comparative Examples 1, 3, 6, 7, the permeability of the drug was very low
in Comparative Example 1 using only propylene glycol, which is a polyvalent alcohol, and Comparative Example 3 using
only isostearyl alcohol, which is a higher alcohol, but enhanced in Comparative Example 6 using propylene glycol and
isostearyl alcohol in combination and Comparative Example 7 using propylene glycol and diisopropanolamine, which is
an organic amine, in combination, as compared to Comparative Examples 1, 3. In Example 3 using propylene glycol,
isostearyl alcohol and diisopropanolamine in combination, the permeability of the drug further increased markedly, where
the enhancing effect on transdermal absorption of a drug by the combination was synergistic.

Table 2

8 hr accumulated permeation amount (mg/cm2/8 
h)

24 hr accumulated permeation amount (mg/cm2/
24 h)

Ex. 1 6.38 4966.34

Ex. 2 428.28 2749.63

Ex. 3 234.91 1581.73

Comp. Ex. 1 0 30.31

Comp. Ex. 2 10.12 27.39

Comp. Ex. 3 9.07 67.64

Comp. Ex. 4 5.52 1316.82

Comp. Ex. 5 168.03 341.66

Comp. Ex. 6 134.13 673.72

Comp. Ex. 7 0.31 274.4
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Example 4 and Comparative Examples 8-10

[0061] The starting materials in the amounts shown in Table 3 were blended, a drug in an amount of a saturation
concentration or above was further added, and the mixture was thoroughly stirred and filtered through a polytetrafluor-
oethylene (PTFE) disposable filter with pore size 0.45 mm to give a composition for enhancing transdermal absorption
of a drug, which contained the drug at a saturation concentration. As the drug, valsartan, which is an acidic drug, was
used. In the Table, the unit of the numbers is parts by weight.
[0062]

[0063] Note) PG: propylene glycol, LA: lauryl alcohol, DIPA: diisopropanolamine, VAL: valsartan
[0064] The compositions of Example 4 and Comparative Examples 8-10, which contain valsartan at a saturation
concentration, were subjected to a skin permeability test similar to that in the aforementioned Experimental Example 1.
Table 4 shows the results thereof.
[0065]

[0066] In Table 4, by comparison of Example 4 and Comparative Examples 8, 9, 10, the permeability of the drug was
very low in Comparative Example 8 using only propylene glycol, which is a polyvalent alcohol, but enhanced in Com-
parative Example 9 using propylene glycol and lauryl alcohol, which is a higher alcohol, in combination and Comparative
Example 10 using propylene glycol and diisopropanolamine, which is an organic amine, in combination, as compared
to Comparative Example 8. In Example 4 using propylene glycol, lauryl alcohol and diisopropanolamine, in combination,
the permeability of the drug increased markedly, where the enhancing effect on transdermal absorption of a drug by the
combination was synergistic.

Comparative Examples 11-14

[0067] The starting materials in the amounts shown in Table 5 were blended, a drug in an amount of a saturation
concentration or above was further blended, and the mixture was thoroughly stirred and filtered through a polytetrafluor-
oethylene (PTFE) disposable filter with pore size 0.45 mm to give a composition for enhancing transdermal absorption
of a drug, which contained the drug at a saturation concentration. As the drug, zolmitriptan, which is a basic drug, was
used. In the Table, the unit of the numbers is parts by weight.
[0068]

Table 3

PG LA DIPA VAL

Ex. 4 96 2 2 saturated

Comp. Ex. 8 100 saturated

Comp. Ex. 9 98 2 saturated

Comp. Ex. 10 98 2 saturated

[Table 4]

8 hr accumulated permeation amount (mg/cm2/
8 h)

24 hr accumulated permeation amount (mg/cm2/
24 h)

Ex. 4 13.08 3190.21

Comp. Ex. 8 0 4.25

Comp. Ex. 9 55.6 1613.08

Comp. Ex. 10 0 9.35

[Table 5]

PG LA DIPA ZLM

Comp. Ex. 11 100 saturated

Comp. Ex. 12 98 2 saturated
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[0069] Note) PG: propylene glycol, LA: lauryl alcohol, DIPA: diisopropanolamine, ZLM: zolmitriptan
[0070] The compositions of Comparative Examples 11-14, which contain zolmitriptan at a saturation concentration,
were subjected to a skin permeability test similar to that in the aforementioned Experimental Example 1. Table 6 shows
the results thereof.
[0071]

[0072] In Table 6, by comparison of Comparative Examples 11-14, the skin permeability of the drug increased in
Comparative Example 12 using propylene glycol and lauryl alcohol in combination as compared to Comparative Example
11 using propylene glycol alone, and Comparative Example 13 using propylene glycol and diisopropanolamine in com-
bination, but the skin permeability of the drug decreased more in Comparative Example 14 using propylene glycol, lauryl
alcohol and diisopropanolamine in combination than in Comparative Example 12.

Comparative Examples 15-18

[0073] The starting materials in the amounts shown in Table 7 were blended, a drug in an amount of a saturation
concentration or above was further blended, and the mixture was thoroughly stirred and filtered through a polytetrafluor-
oethylene (PTFE) disposable filter with pore size 0.45 mm to give a composition for enhancing transdermal absorption
of a drug, which contained the drug at a saturation concentration. As the drug, estradiol, which is a neutral drug, was
used. In the Table, the unit of the numbers is parts by weight.
[0074]

[0075] Note) PG: propylene glycol, LA: lauryl alcohol, DIPA: diisopropanolamine, EST: estradiol
[0076] The compositions of Comparative Examples 15-18, which contain estradiol at a saturation concentration, were
subjected to a skin permeability test similar to that in the aforementioned Experimental Example 1. Table 8 shows the
results thereof.
[0077]

(continued)

PG LA DIPA ZLM

Comp. Ex. 13 98 2 saturated

Comp. Ex. 14 96 2 2 saturated

[Table 6]

8 hr accumulated permeation amount (mg/cm2/
8 h)

24 hr accumulated permeation amount (mg/cm2/
24 h)

Comp. Ex. 11 0.35 9.03

Comp. Ex. 12 693.5 4389.73

Comp. Ex. 13 0.4 6.72

Comp. Ex. 14 167.88 3912.68

[Table 7]

PG LA DIPA EST

Comp. Ex. 15 100 saturated

Comp. Ex. 16 98 2 saturated

Comp. Ex. 17 98 2 saturated

Comp. Ex. 18 96 2 2 saturated
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[0078] In Table 8, by comparison of Comparative Examples 15, 16, 17, 18, the permeability of the drug decreased in
Comparative Example 17 using propylene glycol and diisopropanolamine as compared to Comparative Example 15
using only propylene glycol; the skin permeability of the drug increased somewhat in Comparative Example 16 using
propylene glycol and lauryl alcohol; and clear permeation enhancing effect was not observed in Comparative Example
18 using propylene glycol, lauryl alcohol and diisopropanolamine in combination.

<Formulation of patch preparation>

(Example 6)

(1) Preparation of acrylic polymer solution

[0079] Under an inert gas atmosphere, 2-ethylhexyl acrylate (75 parts), N-vinyl-2-pyrrolidone (22 parts), acrylic acid
(3 parts) and azobisisobutyronitrile (0.2 part) were added to ethyl acetate, solution polymerization was performed at
60°C to give an acrylic polymer solution (polymer solid content: 28%).

(2) Formulation of acrylic patch preparation

[0080] To the above-mentioned composition for enhancing transdermal absorption of a drug of the present invention
(30 parts), which contains the drug, are added an acrylic polymer solution in an amount to achieve a polymer solid
content of 49.7 parts, isopropyl myristate (20 parts), and 0.3 part of a crosslinking agent, and the mixture is thoroughly
stirred to give a composition (coating solution) for forming an adhesive layer. This is applied to one surface of a poly
(ethylene terephthalate) (hereinafter to be referred to as PET) film (thickness 75 mm) as a release liner such that the
thickness after drying is 200 mm, and dried to form a drug-containing adhesive layer.
[0081] To the adhesive layer is adhered a non-woven fabric surface of a PET film (thickness 2 mm)-PET non-woven
fabric (fabric weight 12 g/m2) laminate as a support, and the laminate is subjected to an ageing treatment (crosslinking
treatment of adhesive layer) at 70°C for 48 hr to give a laminate sheet. The laminate sheet is cut into a shape of a patch
preparation, and packed in a package container in an atmosphere with an oxygen concentration of 3% or below to give
a patch preparation.
[0082] Since the composition of the present invention can increase the transdermal absorbability of an acidic drug, a
transdermal absorption preparation of an acidic drug, which has heretofore been difficult to formulate due to its low
transdermal absorbability, can be formulated by applying the composition of the present invention.

Claims

1. A composition for enhancing transdermal absorption of an acidic drug, comprising a polyvalent alcohol having 3 -
8 carbon atoms, a higher alcohol having 12 - 20 carbon atoms and an organic amine having 2 - 9 carbon atoms.

2. The composition according to claim 1, wherein the polyvalent alcohol having 3 - 8 carbon atoms is one or more
kinds selected from the group consisting of propylene glycol, butylene glycol, glycerol, dipropylene glycol and oc-
tanediol.

3. The composition according to claim 1 or 2, wherein the higher alcohol having 12 - 20 carbon atoms is one or more
kinds selected from the group consisting of lauryl alcohol, myristyl alcohol, cetyl alcohol, hexyldecanol, stearyl
alcohol, isostearyl alcohol, arachyl alcohol and octyldodecanol.

[Table 8]

8 hr accumulated permeation amount (mg/cm2/
8 h)

24 hr accumulated permeation amount (mg/cm2/
2 h)

Comp. Ex. 15 2.27 26.19

Comp. Ex. 16 2.88 27.52

Comp. Ex. 17 2.05 8.67

Comp. Ex. 18 3.45 31.42
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4. The composition according to any one of claims 1 to 3, wherein the organic amine having 2 - 9 carbon atoms is one
or more kinds selected from the group consisting of monoethanolamine, monoisopropanolamine, diethanolamine,
diisopropanolamine, triethanolamine, triisopropanolamine, ethylenediamine and tris(hydroxymethyl)aminomethane.

5. The composition according to any one of claims 1 to 4, wherein the composition is used for a patch preparation.

6. A patch preparation comprising a support and a drug-containing adhesive layer or a drug reservoir layer on one
surface of the support, wherein the adhesive layer or drug reservoir layer comprises the composition according to
any one of claims 1 to 4 and an acidic drug.

7. Use of a composition comprising a polyvalent alcohol having 3 - 8 carbon atoms, a higher alcohol having 12 - 20
carbon atoms and an organic amine having 2 - 9 carbon atoms for enhancing transdermal absorption of an acidic drug.
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