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(57) [Abstract]

[Objective] To provide a base film for a transdermal drug that
is flexible, has an excellent texture, and does not cause skin
irritation.

[Configuration] A base film for a transdermal drug, the base
film including a polyurethane elastomer with a JIS-A hardness
of 55 to 70 having a polyester polyol backbone composed of a
dicarboxylic acid, whose main component is a dimer acid, and
an aliphatic or alicyclic diol with a molecular weight of 180 or
less.
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[Scope of Patent Claims]

[Claim 1] A base film for a transdermal drug, the base film
comprising: a polyurethane elastomer with a JIS-A hardness
of 55 to 70 having a polyester polyol backbone composed of
a dicarboxylic acid, whose main component is a dimer acid,
and an aliphatic or alicyclic diol with a molecular weight of
180 or less.

[Detailed Description of Invention]

[0001]

[Industrial Application Field] The present invention relates
to a base film for adhesive skin patches that allow active
ingredients to be absorbed through the skin, that is,
transdermal drugs. The base film plays the role of holding a
drug layer, which is formed of an adhesive resin, containing
the active ingredient.

[0002]

[Prior Art and Problems Thereof] For a base film used in a
transdermal drug, the requirements are that it should have a
moderate strength, be flexible and smooth in texture, and
have a certain degree of breathability, in order to provide a
comfortable fit, be resistant to peeling as it moves with the
body, and prevent skin irritation, when the transdermal drug
is applied to the human body. Conventionally, flexible vinyl
chloride resins, polyethylene, urethane elastomers, and the
like have been used as resins for the film.

[0003] However, in the case of a base film made of a flexible
vinyl chloride resin, for example, increasing flexibility leads
to problems such as insufficient chemical resistance to ester-
based active ingredients, and swelling of the film when left
for a long period of time while retaining the drug layer. On
the other hand, polyethylene base films with excellent
chemical resistance generally have insufficient flexibility
and cannot conform to the stretching and contracting of the
skin, making the skin prone to being pulled by the film and
becoming inflamed. Furthermore, in the case of urethane
elastomers, those possessing the flexibility required for the
base film of transdermal drugs exhibit significant tackiness,
making winding difficult when formed into a film, and thus
the manufacturing of the film itself is hindered.

[0004]

[Problem to be Solved by Invention] In view of the problems
of the prior art described above, an object of the present
invention is to provide a base film for a transdermal drug
that is excellent in flexibility and chemical resistance and
provides a comfortable fit when applied to the human body.
[0005]

[Means for Solving Problem] As a result of diligent research
to solve the above problem, the present inventors have found
that a polyurethane elastomer with a polyester polyol
backbone composed of a dicarboxylic acid having a dimer
acid as a main component and a diol is highly flexible, has
no tackiness, and has excellent chemical resistance due to the
long chain structure resulting from the dimer acid, making it
ideal as a material for a base film for a transdermal drug, and
have completed the present invention. That is, the present
invention is a base film for a transdermal drug, the base film
including a polyurethane elastomer with a JIS-A hardness of
55 to 70 having a polyester polyol backbone composed of a
dicarboxylic acid, whose main component is a dimer acid,
and an aliphatic or alicyclic diol with a molecular weight of
180 or less. The present invention will be described in more
detail below.
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[0006] o Dimer Acid

The dimer acid in the present invention is a dicarboxylic acid
having 36 carbon atoms obtained by thermal polymerization
of a carboxylic acid having 18 carbon atoms, for example, an
unsaturated fatty acid such as linoleic acid, oleic acid, or
linolenic acid, or a fatty acid of a drying oil or semi-drying
oil obtained from tall oil, cottonseed oil, soybean oil, or the
like, followed by purification by distillation. While dimer
acids commonly used industrially contain up to about 20%
by weight of tricarboxylic acid, in the present invention,
high-purity dimer acids with a purity of 95% by weight or
higher are preferred. When the tricarboxylic acid content
exceeds 5% by weight, it becomes difficult to obtain a
polyurethane elastomer with a hardness of 70 or less.
Furthermore, hydrogenated dimer acids that do not contain
an ethylenically unsaturated group
specifically those with an iodine value of 1 or less, are
preferred. When a dimer acid having an ethylenically
unsaturated group is used, the resulting polyurethane
elastomer film is prone to discoloration, and the physical
properties of the film such as tensile strength and stretch tend
to decrease. Examples of commercially available high-purity
hydrogenated dimer acids with a purity of 95% by weight or
higher and an iodine value of 1 or less include PRIPOL-1009
and PRIPOL-1008 manufactured by Unichema International.
[0007] In the present invention, a polyester polyol is
synthesized by reacting the dicarboxylic acid, whose main

in the molecule,

component is the dimer acid, with a diol, wherein the
preferred amount of dimer acid in the dicarboxylic acid
subjected to the reaction is 70 to 100% by weight. Examples
of the dicarboxylic acid that can be used in combination with
the dimer acid include adipic acid, terephthalic acid, and
isophthalic acid.

[0008] o Diol

The diol component to be subjected to condensation
polymerization with the dimer acid is an aliphatic or alicyclic
diol with a molecular weight of 180 or less. Preferred specific
examples of the diol include ethylene glycol, 1,4-butanediol,
1,6-hexanediol, and 1,9-nonanediol. In terms of the chemical
resistance to an ester-based active ingredient such as methyl
salicylate and the reactivity with the dimer acid, 1,6-
hexanediol and 1,9-nonanediol are more preferred. When a
diol with a molecular weight exceeding 180 is combined with
the dimer acid, the resulting polyurethane elastomer film
exhibits inferior strength.

[0009] o Synthesis of Polyester Polyol

A polyester polyol is synthesized by condensation
polymerization of the dicarboxylic acid, whose main
component is the dimer acid, and the diol. When adding the
dicarboxylic acid and the diol, the fraction of the diol is
slightly greater than that of the dicarboxylic acid rather than
being added at an equimolar ratio, and the mixture of the two
is heated to 240 to 250 °C. After completing the esterification
reaction in several hours while removing the generated water,
the vacuum is gradually increased to extract the excess diol



and increase the molecular weight of the polyester polyol.
The preferred number-average molecular weight of the
polyester polyol is 1,000 to 3,000. If the number-average
molecular weight of the polyester polyol is less than 1,000,
the resulting polyurethane elastomer may have a JIS-A
hardness exceeding 70. On the other hand, if it exceeds 3,000,
the reaction for forming polyurethane becomes uneven,
causing the mechanical strength of the resulting polyurethane
elastomer to be inferior. In the present invention, the number-
average molecular weight is the number-average molecular
weight on the basis of polystyrene, determined by gel
permeation chromatography.

[0010] o Synthesis of Polyurethane Elastomer

A polyurethane elastomer is synthesized by the reaction of
the polyester polyol described above, a diisocyanate, and a
chain extender. Preferred diisocyanates in the present
invention include aliphatic or alicyclic diisocyanates such as
hexamemethylene diisocyanate, isophorone diisocyanate,
4,4'-dicyclohexylmethane diisocyanate, and hydrogenated
xylylene diisocyanate, as well as aromatic diisocyanates such
as diphenylmethane diisocyanate, tolylene diisocyanate, and
xylylene diisocyanate. Preferred chain extenders include
alkylene glycols such as ethylene glycol, 1,4-butanediol,
neopentyl glycol, cyclohexanedimethanol, and nonanediol.
[0011] The ratio of the polyester polyol, diisocyanate, and
chain extender to be added are set so that the proportions of
the isocyanate groups and hydroxyl groups are basically
equal. Furthermore, in order to obtain the polyurethane
elastomer with a JIS-A hardness of 55 to 70, the molar ratio
of the polyester polyol, diisocyanate, and chain extender is
preferably 1:2.0:1.0 to 1:1.5:0.5. In terms of the ratio
between the polyester polyol and chain extender, using a
higher fraction of the polyester polyol than that of the chain
extender allows the hardness of the resulting polyurethane
elastomer to be lower, while using a higher fraction of the
chain extender results in higher hardness. The hardness of
the polyurethane elastomer depends not only on the ratio of
the reactants, but also on the type of diol that forms the
polyester polyol, the molecular weight of the polyester
polyol, and the like. Both the prepolymer method and the
one-shot method can be adopted as the synthesis method. In
the one-shot method, the polyester polyol, diisocyanate, and
chain extender are mixed by high-speed stirring, the mixture
is poured into a container, and the reaction is completed
within the container. It is preferable to further crush the
resulting solid polyurethane elastomer block in a crusher,
and then put the crushed pieces into an extruder to form
pellets.

[0012] o Formation of Film

From the polyurethane elastomer pellets obtained by the
above method, a film is prepared using a standard T-die
method. The film obtained from the polyurethane elastomer
in the present invention has no tackiness and can be wound
without any problems. The preferred film thickness is 10 to
80 pm. In a transdermal drug, if the base film is not
breathable, it cannot effectively release perspiration from
the body to the outside, which can cause the drug to peel off
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easily or lead to skin irritation. Therefore, the base film is
usually provided with numerous air holes. A hot needle
method can be used to punch holes in the film, with a
preferred pore diameter of 50 to 500 um and a preferred pore
count of 5 to 1,000,000 pores/m2. If the pore diameter
exceeds 500 um, the drug may leak out of the pore, while
pores smaller than 50 p are difficult to be punched. While a
higher number of pores per unit area of film is preferable,
typically about 50,000 to 1,000,000 pores/m2 is appropriate.
[0013] The present invention will be described in more detail
below with reference to an example and comparative
examples.

[Example 1]

(Synthesis of Polyurethane Elastomer) In a polyester reactor,
a high-purity hydrogenated dimer acid and hexanediol were
subjected to esterification reaction at 240 °C for 3 hours.
After confirming that the acid value had decreased to 1 mg/g
KOH or less, the condensation reaction was continued for
another 6 hours under a vacuum of 1 mmHg or less to
synthesize a polyester polyol with a number-average
molecular weight of 2,000. A polyurethane elastomer with a
JIS-A hardness of 67 was produced by reacting the above
polyester polyol, m-xylylene diisocyanate, and 1,4-
butanediol in a molar ratio of 1:2.02:1.

[0014] (Preparation of Base Film and Transdermal Drug) A
40-p-thick film was prepared from the above urethane
elastomer by a conventional T-die method. Furthermore,
400,000 pores with a diameter of 100 um were created in the
film per square meter using a hot needle method. A solution
obtained by adding 5% by weight of methyl salicylate to a
polyacrylic acid ester emulsion-type adhesive (trade name:
Primal N-580) manufactured by Nippon Acrylic Co., Ltd.
was applied to the film to form a 30-um-thick drug layer.
[0015] <Comparative Example 1> A 40-p-thick low-density
polyethylene film (with a hardness of 68 according to JIS-
A) was perforated in the same manner as in Example 1, and
then a drug solution was applied to prepare a transdermal
drug.

<Comparative Example 2> A polyurethane elastomer with a
JIS-A hardness of 80 was synthesized by reacting the
polyester polyol synthesized in Example 1, m-xylylene
diisocyanate, and 1,4-butanediol in a molar ratio of 1:4:3.
Using the obtained polyurethane elastomer, a transdermal
drug was prepared in the same manner as in Example 1.
[0016] The three transdermal drugs of Example 1 and
Comparative Examples 1 and 2 were placed in polyethylene
bags laminated with aluminum foil and subjected to a 15-
day storage stability test (chemical resistance was evaluated
by whether or not the base film swelled after 15 days). After
that, they were applied to human elbows in sizes of 10 x 10
cm?. Three days after application, the appearance, degree of
stuffiness caused by perspiration, and ability of the film to
conform to the skin (assessed by skin irritation at the edges of
the transdermal drug) were evaluated, and the results are shown
in Table 1. Furthermore, none of the transdermal drugs
presented any problems regarding chemical resistance.

[0017]

[Table 1]
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Evaluation item | Appearance

Stuffiness caused
by perspiration

Conformity of
film

Example 1 Good No stuffiness No irritation
Comparative o e
Good No stuffiness Irritation at edge
Example 1
" 2 Good No stuffiness Severe irritation

at edge

[0018]

[Effects of Invention] The base film of the present invention for
a transdermal drug is flexible and has excellent chemical
resistance. The transdermal drug obtained by coating the film

with a drug and an adhesive resin has a superior texture when
applied to the human body and is less likely to cause skin

irritation.
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