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ABSTRACT

A stable percutaneous abscrption-type pharmaceutical
preparation for percutaneous administration of selegiline or
selegliline hydrochloride, which does not suffer a decrease in
the cohesive force of the adhesive layer therein even in the

presence of sweat components due to perspiration durilng wear

and which 1s free from cohesive failure and resultant adhesive

remalning when stripped off, 1s provided. A percutaneous
absorption-type pharmaceutical preparation which comprises: a
support; and an adhesive layer contalning a metal chloride, an
adhesive and at least one of
(=) - (R)=-N,o-dimethyl-N-2-propynylphenethylamine and 1ts
hydrochloride, wherein the adhesive layer 1s subjected to a

crosslinking treatment.
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PERCUTANEOUS ABSORPTION-TYPE PHARMACEUTICAL
PREPARATION

Field of the Invention

The present 1nvention relates to a percutaneous
absorption-type pharmaceutical preparation contalining
(—=) = (R)-N,a-dimethyl-N-Z2-propynylphenethylamine
(hereinafterreferredtoasselegiline) and/or itshydrochloride,
(=) —(R)-N,a-dimethyl-N-2-propynylphenethylamine
monohydrochloride (hereinafter referred to as selegiline
hydrochloride) . Concretely, 1t 1S a percutaneous
absorption-type pharmaceutical preparation that is applied to

the skin of a 1living body so as to continuously administer the

drug 1nto the body through the skin.

Background of the Invention

Selegiline or 1ts hydrochloride, selegiline
hydrochloride, which isabasicdrug, is a remedy for Parkinson's
dlsease, and 1s known as a monoamlne oxilidase (MAQO) inhibitor.
MAO includes different subtypes of A-type (MOA-A) and B-type
(MAO-B), and selegiline hydrochloride is a B-type selective
1lnhibitor. On the other hand, regarding the administration
method of selegiline hydrochloride, it has heretofore been
reportedthat oral administrationof alargeamountof selegiline

hydrochloride inhibits MAO-A, thereby exhibiting an

antidepressant effect. MAO-A exists much in digestive tracts,
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and 1nhilbiting 1t results 1n cataplectic hypertension, and

therefore an administration mode not too much delivering the

drug to digestive tracts has been desired.

As opposed to 1t, ©percutaneous absorption-type

pharmaceutical preparations may evade drug absorption by

digestive tubes andmayevade 1nitial drugpassing through liver,

and thereforetheyareexpectedasexcellent administrationmodes
in administration of such basic drubs. Regarding their types,

various types such as reservoir-type or matrix-type of

percutaneous absorption-type pharmaceutical preparations are

known. In general consideration of drug administration for

diseases, the administration period is preferably shorter, but

1n real life, drugs are often administered for a long period
of time. In case where a percutaneous absorption-type

pharmaceutical preparation is applied during such a long-term

administrationperiod, thentheadministrationshall be repeated
almost everyday. The site to which the percutaneous
absorption-type pharmaceutical preparation 1is applied 1is
preferably one except the moving sites of a body, and it is

understood that the pharmaceutical preparation is limited in

polnt of the applicable site thereof.

On the assumption of repeated application thereof from
the above, the percutaneous absorption-type pharmaceutical
preparation 1s required to be as soft as possible to the skin

so as not to 1irritate the skin surface to cause keratin damage,
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or that 1s, the preparation is desired to be less irritative.
Regarding 1t, there may be mentioned a method of changing the
compositionof theadhesiveitself tobeemployedsoastosuitably
lower the adhesive power thereof to the skin, or a method of
making the adhesive layer gel by adding a liquid ingredient

thereto so that the adhesive layer may have a soft touch. For

the gel formation, a method has heretofore been employed, which

comprises adding a crosslinking agent to an adhesive to increase

p—

the cohesive force thereof so that the adhesive layer may hold

a liquid 1ngredient miscible therein.

Regarding the gel formation, however, when a basic drug
1s used 1n a percutaneous absorption-type pharmaceutical
preparation, then it may react with a polyfunctional isocyanate
or the like compound used as a crosslinking agent therein, and
the crosslinking agent could not sufficiently exhibit its
function. In such a case, it is known that a metal chelate or
the like crosslinking agent may act predominantly, therefore
exhibiting 1ts effect.

Recently, however, 1t has been reported that when a
percutaneous absorption-type pharmaceutical preparation that
comprises a gel of a combination of a basic drug and a metal
chelate 1s applied to humans, then the crosslinked sites in the
adheslive layer may be broken by lactic acid, a minor component

of sweat perspiring through sweat glands, therefore causing

cohesive faillure 1n stripping the pharmaceutical preparation.
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Regarding 1t, methods have been proposed for evading the
problem; one comprising adding another component of polyalcohol
so as to more conveniently exhibilt the intrinsic effect of the
metal chelate (Patent Reference 1: JP-A 2003-620508), and the
other comprising planning a placebo layer that comprises a
crosslinking agent not influencedby lacticacid for the adhesive
layer tobe 1ndirect contact to theskin followedby superposing,
as an upper layer thereon, an adhesive layer that contains a
basic drug and 1s crosslinked with a metal chelate (Patent
Reference 2: JP-A 2004-10525).

However, 1n the former method (Patent Reference 1), since
the polyalcohol 1s a hydrophilic compound, it may uniformly
dissolve 1n the adheslve layer that 1s 1n a hydrophobic
environment, in an amount of at most about 5 % by weight or so,
and when 1ts amount exceeds the limit, then there may occur a
problem of i1ts blooming from the adhesive layer. Accordingly,

it has been found that, when a relatively large amount of a basic

drug is incorporated in the adhesive layer, then the amount of

thepolyvalcohol thatmayuniformlydissolve in the adhesive layer

may further decrease and therefore the cohesive failure of the
adhesive layer couldnot be sufficientlyprevented. Increasing
the amount of the polyalcohol to be 1n the adhesive layer may

be taken i1nto consideration, by which, however, the adhesive

content of the adhesive layer 1s lowered therefore reducing the

adhesive force of the layer.
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Regarding the latter method (Patent Reference 2), the
coheslion faillureonstripping, which is causedby the penetration
and diffusion of lactic acid into the skin through the attached
surface of the preparation, could be prevented, but in fact,
since the sides of the ©percutaneous absorption-type

pharmaceutical preparation are in contact with the skin in its

application to the skin, 1t has been found that the cohesion

failure at the edges of the preparation owing to the penetration

i

of lactic acid trough the sides thereof could not be evaded.

SUMMARY OF THE INVENTION

An object of the invention 1s to provide a stable

percutaneous absorption-type pharmaceutical preparation for

percutaneous administration of selegiline and/or selegiline

hydrochloride, which does not suffer a decrease 1n the cohesive

force of the adhesive layer therein even in the presence of sweat
components due to perspiration during wear and which is free

from cohesive fallure and resultant adhesive remaining when

stripped off.
The present 1nventors made intensive investigations in

order to accomplish the object. As a result, they have found

that, when an 1norganic metal compound such as sodium chloride

1s made to coexist 1n a percutaneous absorption-type
pharmaceutical preparation contalning selegiline and/or

selegiline hydrochloride, then a stable pharmaceutical
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preparation can be obtained which does not cause a decrease in
the cohesive force of the adhesive layer even when the lactic

acid 1n sweat 1s taken i1nto the preparation and which is free

from adheslive remaining when stripped off. Thus, the present

invention has been completed.

The 1nvention provides the following.

(1) A percutaneous absorption-type pharmaceutical

preparation which comprises: a support; and an adhesive layer
containing a metal chloride, an adhesive and at least one of
(=) - (R)=-N,o-dimethyl-N-2-propynylphenethylamine and 1ts
hydrochloride, wherein the adhesive layer is subjected to a
crosslinking treatment.

(2) The percutaneous absorption-type pharmaceutical

preparation of above (1), wherein the crosslinking treatment

1s performed by a metal chelate compound.
(3) The percutaneous absorption-type pharmaceutical

preparation of above (1) or (2), wherein the adhesive contains

an acrylic polymer adhesive.

(4) The percutaneous absorption-type pharmaceutical
preparation of any one of above (1) to (3), wherein the adhesive
layer contalns a liquid plasticizer.

(5) The percutaneous absorption-type pharmaceutical
preparation of above (4), wherein the ligquid plasticizer is a

fatty acid ester of a higher fatty acid having from 12 to 16

carbon atoms and a lower monoalcohol having from 1 to 4 carbon

atoms.
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The percutaneous absorption-type pharmaceutical
preparation of the invention can prevent the reduction in the
cohesive force of the adhesive layer therein to be caused by
infiltration of lactic acid, a sweat component, into it.
Accordingly, the i1nvention provides a stable absorption-type

pharmaceutical preparation, in which the content of selegiline

and/or selegiline hydrochloride can be set freely, and which
does not suffer a decrease in the cohesive force of the adhesive
layer therein even 1n the presence of sweat components due to
perspiration during wear and 1s free from cohesive failure and

resultant adhesive remaining when stripped off.

DETAILED DESCRIPTION OF THE INVENTION

The invention 1s described in detail hereinunder.

The percutaneous absorption-type pharmaceutical
preparation of the invention is for percutaneous administration
of selegiline and/or selegiline hydrochloride, in which the
adhesive layer <contains selegiline and/or selegiline
hydrochloride and which is used as an antidepressant. Its other
applications are for anti-parkinsonism, anti-alzheimerism,
antl-epilepsy, prevention of seaslckness, remedy of

schizophrenia, sustenance and protection of neurocytes,

improvement of acetylcholine-based neurotransmission, remedy

of glaucoma, antiaging, and remedy of HIV-associated cognitive

functlion failure and ADHD (attention deficit hyperactivity

dilsorder) .
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The support to be used 1n the 1invention 1s not
particularly limited. However, 1t 1s preferably made of a
material which prevents the liquid plasticizer and seleglline
in the preparation from passing through the support and going
out from its back side to result in a decrease 1n their content.
Namely, the support is preferablymade of amaterial impermeable
to these ingredients. Concretely, 1t 1includes films of
polyesters, nylons, polyvinyl chlorides, polyethylenes,
polypropylenes, ethylene-vinvyl acetate copolymers,
polytetrafluoroethylenes, 1onomer resins; and metal foils, and

-

their laminate films. Of those, laminate films of

a poreless
film and a porous film of the above-mentioned material are
preferred for the support and the adhesive layer 1s formed on
the porous film in order to improve the adhering capability
(anchoring capability) of the support to the adhesive layer.

The porous film is not particularly limited so far as
its anchoring capability for the adhesive layer to be thereon
isgood. Forexample, 1t includespaper, woven fabrics, nonwoven
fabrics, mechanically-perforated sheets. In particular,
paper, woven fabrics and nonwoven fabrics are preferred. The
thickness of the porous film may be generally from 10 to 500
um in consilderation of i1mproving the anchoring capability of
the film and of the flexibility of the percutaneous
absorption-type pharmaceutical preparation. For thin
percutaneous absorption-type pharmaceutical preparations such

as plaster-type or adhesive tape-type ones, the thickness of
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the porous film may be generally from 10 to 200 pum or so. When
the porous film 1is formed of a woven fabric or nonwoven fabric,
then its basis weight may be preferably from 5 to 30 g/m® for

improving the anchoring capability of the film.

The adhesive 1n the adhesive layer to be formed on at
least one side of the support 1s not also particularly limited.
Preferably, it 1s formed of a copolymer prepared through
copolymerization of an alkyl (meth)acrylate as the essential
ingredient thereof (that 1s, "acrylic adhesive"). Preferably,
the alkyl group of the alkyl (meth)acrylate has at least 4 carbon
atoms, and may be linear or branched. Concretely, 1t includes
butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, nonyl, decyl,
undecyl, dodecyl, tridecyl. One or more such alkyl
(meth)acrylates may be used herelneither singly or as combined.

The monomer capable of copolymerizing with the alkyl
(meth)acrylate 1ncludes, for example, carboxyl group-having
monomers and anhydride thereof such as (meth)acrvylic acid,
itaconic acid, maleic acid, maleic anhydride; sulfonic acid
monomers such as styrenesulfonic acid, allylsulfonic acid,
sulfopropyl (meth) acrylate,
(meth)acryloyloxynaphthalenesulfonic acid,
acrylamidomethylsulfonic acid; hydroxyl group-having monomers
such as hydroxypropyl (meth)acrylate; amido group-having
(meth)acrylic acid derivatives such as (meth)acrylamide,
dimethyl (meth)acrylamide, N-butyl (meth)acrylamide,

N-methylol (meth)acrylamide; amincalkyl (meth)acrylates suchas
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aminoethyl (meth)acrylate, dimethylaminoethyl (meth)acrylate,
t-butylaminoethyl (meth)acrylate; alkoxy (meth)acrylates such
as methoxyethyl (meth)acrylate, ethoxyethyl (meth)acrylate,
tetrahydrofurfuryl (meth)acrylate; alkoxyalkylene glycol
(meth)acrylates such asmethoxyethylene glycol (meth)acryvlate,
methoxydiethylene glycol (meth)acrylate, methoxypolyethylene
glycol (meth)acrylate, methoxypolypropylene glycol

(meth)acrylate; (meth)acrylonitrile; vinyl-having compounds

such as vinyl acetate, vinyl propionate,
methylvinylpyrrolidone, vinylpyridine, vinylpliperidone,
vinylpyrimidine, vinvylplperazine, vinylpyrrole,
vinvylimidazole, vinylcaprolactam, vinvyloxazole,

vinylmorpholilne. One or more of these may be used herein either
singly or as combilned.

Especially preferred copolymers for use herein are, for
example, copolymers of 2—ethylhexyl acrylate,
N-vinyl-2-pyrrolidone and acrylic acid; and copolymers of
2-ethylhexyl acrylate, 2-hydroxyethyl acrylate and vinyl
acetate.

Though varying depending on the copolymerization
composlition thereof, the glass transition temperature of the
acrylic adhesivemaybe, ingeneral, preferably from-60 to-10°C,
more preferably from -43 to -27°C.

The adhesive layer 1n the 1nvention may contain a

rubber-based adhesive, a silicone-based adhesive, a vinyl

10
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ester-based a-dhesive and the like, 1in addition to the acrvylic
adhesive.
A liquid plasticizer may be added to the adhesive layer.
The liquid plasticizer is not particularly limited as
long as it is liquid by itself at room temperature and has a
plasticizing effect and is compatible with the adhesive to be
used (e.g., adhesive polymer). Preferably, it may improve the

percutaneous absorbability and the storage stability of

selegiline. It may be incorporated into the pharmaceutical
preparation for the purpose of further increasing the drug
solubility 1n the adhesive lavyer.

Concretely, the liquid plasticizer includes fatty acid
esters of a higher fatty acid having from 12 to 16 carbon atoms
and a lower monoalcohol having from 1 to 4 carbon atoms; fatty
acids having from 8 to 10 carbon atoms [e.qg., caprylic acid
(octanoic acid, C8), pelargonic acid (nonanoic acid, C9), capric
acid (decanoic acid, Cl1l0)]; glycols such as ethylene glycol,
diethylene glycol, triethylene glycol, polyethylene glycol,

propylene glycol, polypropylene glycol; oils and fats such as

olive oil, castor 0oil, squalane, lanolin; organic solvents such
as ethyl acetate, ethyl alcochol, dimethyldecyl sulfoxide,
methyloctyl sulfoxide, dimethyl sulfoxide, dimethylformamide,
dimethylacetamide, dimethyllaurylamide, dodecylpyrrolidone,
isosorbitol; liquid surfactants; known plasticizers such as
diisopropyl adipate, phthalates, diethyl sebacate;

hydrocarbons such as liquid paraffin; and others such as

11
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ethoxylated stearyl alcohol, glycerin esters (that are liquid
at room temperature), isotridecyl myrilstate,
N-methylpyrrolidone, ethyl oleate, oleic acid, diisopropyl

adlpate, dilisopropyl palmitate, octyl palmitate,

1, 3-propanedilol, glycerin. Preferred are fatty acid esters of
a higher fatty acid having from 12 to 16 carbon atoms and a lower
monoalcohol having from 1 to 4 carbon atoms.

The higher fatty acid having from 12 to 16 carbon atoms
inthe fattyacidesters includes saturated andunsaturated fatty
aclds, but saturated fatty aclds are preferred. The lower
monoalcohol having from 1 to 4 carbon atoms may be linear or
branched. Preferred examples of the higher fatty acid having
from 12 to 16 carbon atoms are lauric acid (Cl2), myristic acid
(Cl4) and palmitic acid (Clo),; and preferred examples of the
lower monoalcohol having from 1 to 4 carbon atoms are 1sopropyl
alcohol, ethyl alcohol, methyl alcohol and propyl alcohol. Of
those, 1sopropyl myristate 1s a preferred fatty acid ester.

One or more such ligquid plasticizers may be used herein
either singly or as comblned. In addition, 1n consideration
of improving the percutaneous absorbabilility of selegiline, the
fatty acid ester may be combined with a fatty acid having from
8 to 10 carbon atoms and/or glycerin for the liquid plasticizer.

The amount of the liquid plasticizer to be incorporated
is preferably from 10 to 140 parts by weight, more preferably
from 40 to 100 parts by weight, per 100 parts by weilight of the

adhesive polymer. When the amount of the liquid plasticizer

12
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incorporated 1s smaller than 10 parts by weight, then the
plasticization of the adhesive layer may be insufficient and
the skin irritation of the pharmaceutical preparation could not
be reduced. On the contrary, when the amount thereof 1s larger
than 140 parts by welght, then the liquid plasticizer could not
be held i1n the adhesive layer even by the cohesive force of the
adhesive therein and it may unfavorably bloom out on the surface
of the adhesive layer to lower the adhesiveness of the layer.

Not particularly limited, the crosslinking agent to be
used for crosslinking the adhesive layer may be any one that
isnot influenced by selegiline and/or selegiline hydrochloride
1n the layer to interfere with the formation of crosslinks
therein. For example, 1t 1ncludes organometallic compounds
(e.g., 2zlrconium and 2zlnc, 2zinc acetate, zlinc ammonium
glycinate),; metal alcoholates (e.g., tetraethyl titanate,
tetraisopropyl titanate, aluminium isopropylate, aluminium
butyrate), and metal chelate compounds (e.qg.,
di—-1-propoxybils (acetylacetone) titanate, tetraoctylene glycol
titanate, aluminium 1sopropylate, (ethyl
acetoacetate)aluminium diisopropylate, aluminium
tris(ethylacetoacetate), aluminium tris(acetylacetate)).
Metal chelates are preferred for the crosslinking agent to be

used herein. One or more such crosslinking agents may be used,

either singly or as combined, for the crosslinking treatment.
Though varying depending on the type of the crosslinking

agent and the adhesive used, the amount of the crosslinking agent

13
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to be incorporated may be generally from 0.1 to 0.6 parts by
weight, preferably from 0.15 to 0.4 parts by weight, per 100
parts by weight of the adhesive that 1s crosslinked with 1it.

The gel fraction of the percutaneous absorption-type

pharmaceutical preparation of the invention is preferably at

o°

least 45 %, more preferably at least 55 %, from the viewpoint

of the sustainability of the cohesive force of the adhesive
therein.

Selegiline and/or selegiline hydrochloride may be in
the adhesive layer of the percutaneous absorption-type
pharmaceutical preparation of the invention, as dissolved or
dispersed 1n the adhesive layer.

The content of selegiline and/or selegiline
hydrochlorlde 1n the adhesive layer may be generally from 2 to
30 % by welght, preferably from 5 to 20 3 by weight of the total
weight of the adhesive layer.

The adhesive layer of the percutaneocus absorption-type

)

pharmaceutical preparation of the i1nvention contains a metal

chloride. Concretely, for example, themetal chloride includes
sodium chloride, aluminium chloride, stannous chloride, ferric
chloride. Any one of these or two or more of these may be used
herein either singly or as combined. Preferably, sodium
chloride 1s used.

The metal chloride content of the layer may be generally

from 0.1 to 20 parts by welight, preferably from 1 to 10 parts

by weight, per 100 parts by weight of the adhesive in the layer.

14
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When the content i1s smaller than 0.1 parts by weight, then the
effect of 1nhibiting the 1influence of lactic acid in sweat on
the pharmaceutical preparation may be insufficient; but on the
contrary, when the content 1s larger than 20 parts by weilght,
then the inhibiting effect may be enough but the metal chloride
could not uniformly disperse in the adhesive, therefore often
causing a problem of bad appearance of the pharmaceutical
preparation.

The thicknesses of the adhesive layer may be generally
from10 to 300 um, preferably from50 to 200 um, fromthe standpoint
of the applicability to the skin and the strippability of the
pharmaceutical preparation.

If desired, additives may be incorporated into the
adhesive layer. Examplesthereof includeantioxidants, various
pigments, various fillers, stabilizers, drug dissolution aids,
and drug dissolution 1nhibitors.

Not particularly limited in point of its production,

the percutaneous absorption-type pharmaceutical preparationof
the invention may be produced, for example, according to the
following production method.

Selegiline and/or selegiline hydrochloride is mixed
with stirring with a metal chloride dispersed in a solvent such
as ethanol to prepare a drug-containing liguid. In case where
selegiline hydrochloride 1s used as the drug, then selegiline

hydrochloride may be mixed with stirring with a metal hydroxide

in a solvent for neutralization to form a metal chloride.

15
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Further, after selegiline hydrochloride is mixed with stirring
with a metal hydroxide in a solvent to form a metal chloride

therein, another metal chloride may be added to the resultant

drug-containing liquid. The metal hydroxide 1includes, for

example, sodium hydroxide, potassium hydroxide, calcium

hydroxide, magnesiumhydroxide. Sodiumhydroxidelspreferably

used.

The drug—containing liquid 1s dissolved or dispersed

in a solvent or dispersant, for example, along with an adhesive
(e.g., acrylic copolymer adhesive), a crosslinking agént and
opticnally a liquid plasticizer and other additives thereiln.
Not particularly limited, the solvent or the dispersant to be
used in forming the adhesive layer may be any ordinary one
generally used as a solvent or the like for adhesives, and may
be selected in consideratlion of the type of the adhesive used
and the reactivity thereof with the drug. For example, 1t
includes ethyl acetate, toluene, hexane, 2-propancl, methanol,
ethanol.

Next, the resultant solution or dispersion is applied
onto one side of a support or onto the lubricant-processed side
of a release sheet, and dried to form an adhesive layer thereon,
and then, this 1s stuck to a release sheet or a support. Not
particularly limited, the release sheet may be any one capable
of being readily stripped from the adhesive layer in use. For
example, forit, usemaybemadeofafilmofapolyester, polyvinyl

chloride, polyvinylidene chloride, polyethylene terephthalate

16
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or the like 1n which the side to be in contact with the adhesive

layer has been treated with a silicone, or of a laminated film
obtained by laminating a polyolefin to wood-free paper or

glassine paper. The thickness of the release sheet may be

generally 200 um or smaller, preferably from 25 to 100 um. Such
a release sheet 1s stuck to the adhesive layer and aged generally
at 70°C for 24 to 48 hours to promote the crosslinking in the
layer, thereby producing the percutaneous absorption-type
pharmaceutical preparation of the invention.

Apart from the above, another productionmethodmay also
be employed herein, which comprises dissolving or dispersing

selegiline and/or selegiline hydrochloride in a solvent or

dispersant along with an adhesive (e.g., acrylic copolymer
adhesive), a crosslinking agent and optionally a liquid
plasticizer and other additives therein to prepare a
drug-containing liquid, then adding a metal chloride to the
resultant liquid with stirring, applying it onto one side of
a supportoronto the lubricant-processedsideofarelease sheet,
drying 1t to form an adhesive layer thereon, and thereafter
sticking 1t to a release sheet or a support.

The shape of the percutaneous absorption-type
pharmaceutical preparation of the invention is not particularly
limited. Examples thereof include tape forms and sheet forms.

The dose of the ©percutaneous absorption-type
pharmaceutical preparation of the invention varies depending

on the kind of the drug used, the age, body weight, and condition

17
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of the patient, etc. Usually, however, the dose for an adult

1s such that the pharmaceutical preparation containing from 5
to 100 mg of selegiline and/or selegiline hydrochloride 1is
applied to a skin area of from 5 to 100 cm’, about once per day

Or once per 2 days.

Examples
The 1nvention will be described below in more detail
with reference to the following Examples, but the invention

should not be construed as being limited by these in any way.

In the following description, all parts and percents are by

welght.

P

(Preparation of Acrylic Copolymer Adhesive A)

In an 1lnert gas atmosphere, 75 parts of 2-ethylhexyl
acrylate, 22 parts of N-vinyl-2-pyrrolidone, 3 parts of acrylic

acld and 0.2 parts of azobisisobutyronitrile were subjected to

solutlion polymerization in ethyl acetate at 60°C to prepare a

g

solution of an acrylic copolymer A.

(Preparation of Acrylic Copolymer Adhesive B)

In an lnert gas atmosphere, 95 parts of 2-ethylhexyl

acrylate, opartsofacrylicacidandO.2partsofbenzoyl peroxide
were subjected to solution polymerization in ethyl acetate at
60°C to prepare a solution of an acrylic copolymer B.

<Percutaneous Absorption-type Pharmaceutical Preparations

Produced Using Selegiline>

EXAMPLE 1:

18
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49 parts of the acrylic adhesive A, 40 parts of 1sopropyl
myristate and 10 parts of selegiline were mixed and stirred in
a container to give a uniform mixture. Next, 1 part of sodium
chloride dispersed 1n ethanol was added to the resultant acrylic
adhesive A solution, and stirred. 0.3 parts (relative to the
adhesive so0lid content) of (ethyl acetoacetate)aluminium
diisopropylatewas addedtoit, andtheviscosityof theresultant
mixture was controlled with ethyl acetate added thereto, and
this was applied to a polyester film (75 um thick) so that 1its
dry thickness thereon could be 80 um, and dried. This was stuck
to a polyester film (12 um thick), and aged at 70°C for 48 hours
toobtainaselegiline-containing percutaneous absorption-type
pharmaceutical preparation.

EXAMPLE 2:

47 parts of the acrylic adhesive A, 40 parts of isopropyl
myristate and 10 parts of selegiline were mixed and stirred in
a container to give a uniform mixture. Next, 3 parts of sodium
chloride dispersed in ethanol was added to the resultant acrylic
adhesive A solution, and stirred. 0.3 parts (relative to the

adhesive solid content) of (ethyl acetoacetate)aluminium

diisopropylatewas addedtoit, andtheviscosityof theresultant
mixture was controlled with ethyl acetate added thereto. This
was processed in the same manner as 1in Example 1 to obtain a
selegiline-containing percutaneous absorption-type

pharmaceutical preparation.

EXAMPLE 3:

19
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45 parts of the acrylic adhesive A, 40 parts of 1sopropyl
myristate and 10 parts of selegiline were mixed and stirred 1n
a container to give a uniform mixture. Next, 5 parts of sodium
chloride dispersed in ethanol was added to the resultant acrylic
adhesive A solution, and stirred. 0.3 parts (relative to the
adhesive solid content) of (ethyl acetoacetate)aluminium
diisopropylatewas addedto it, andtheviscosityof theresultant
mixture was controlled with ethyl acetate added thereto. This

was processed in the same manner as 1n Example 1 to obtailn a

selegiline-containing percutaneous absorption-type
pharmaceutical preparation.
EXAMPLE 4:

47 parts of theacrylic adhesive B, 40 parts of 1sopropyl
myristate and 10 parts of selegiline were mixed and stirred 1n
a container to give a uniform mixture. Next, 3 parts of sodium
chloride dispersed in ethanol was added to the resultant acrylic
adhesive B solution, and stirred. 0.3 parts (relative to the
adhesive solid content) of (ethyl acetoacetate)aluminium
diisopropylatewasaddedto1lt, and the vi scosityof theresultant
mixture was controlled with ethyl acetate added thereto. This
was processed in the same manner as in Example 1 to obtaln a
selegiline-containing percutaneous absorption—-type
pharmaceutical preparation.

COMPARATIVE EXAMPLE 1:
50 parts of the acrylic adhesive A, 40 parts of 1sopropyl

myristate and 10 parts of selegiline were mixXed and stirred 1in
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a container to give a uniform mixture. 0.3 parts (relatlive to
the adhesive solid content) of (ethyl acetoacetate)aluminium
dilsopropylatewas addedtol1t, andtheviscosityof the resultant
mixture was controlled with ethyl acetate added thereto. This
was processed 1n the same manner as 1n Example 1 to obtain a
selegiline-containing percutaneous absorption-type
pharmaceutical preparation.

COMPARATIVE EXAMPLE 2:

50 parts of theacrylic adhesive B, 40 parts of isopropyl
myristate and 10 parts of selegiline were mixXxed and stirred in
a container to give a uniform mixture. 0.3 parts (relative to
the adhesive solid content) of (ethyl acetoacetate)alumlinium
dilisopropylatewasaddedtoit, andtheviscosityof theresultant
mixture was controlled with ethyl acetate added thereto. This
was processed 1n the same manner as 1n Example 1 to obtaln a
seleglline-contalning percutaneous absorption-type
pharmaceutical preparation.

COMPARATIVE EXAMPLE 3:

477 parts of the acrylic adhesive A and 40 parts of
isopropyl myristate were mixed and stirred in a container to
give a uniform mixture. 1In a different container, 10 parts of
selegliline was mixed with stirring with 3 parts of glycerin
(Z2-propanol solution controlled to 10 ¥ by weight). Next, this
was added to theprevious acrylicadhesiveAsolutionandstirred.
0.3 parts (relative to the adhesive solid content) of (ethyl

acetoacetate)aluminium dilsopropylate was added to 1t, and the
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viscosity of the resultant mixture was controlled with ethyl
acetate added thereto. This was processed 1n the same manner
as 1n Example 1 to obtain a selegiline-contalining percutaneous

absorption-type pharmaceutical preparation.

) &

COMPARATIVE EXAMPLE 4:

45 parts of the acrylic adhesive A and 40 parts of
isopropyl myristate were mixed and stirred 1n a contalner to
give a uniform mixture. In a different container, 10 parts of
selegiline was mixed with stirring with 5 parts of glycerin
(2-propanol solution controlled to 10 % by welght). Next, this
was added tothepreviousacrylicadhesiveAsolutionandstirred.
0.3 parts (relative to the adhesive solid content) of (ethyl
acetoacetate)aluminium diisopropylate was added to it, and the
viscosity of the resultant mixture was controlled with ethyl
acetate added thereto. This was processed 1n the same manner
as in Example 1 to obtailn a selegiline-contalning percutaneous
absorption-type pharmaceutical preparation.

COMPARATIVE EXAMPLE 5:

45 parts of the acrylic adhesive B and 40 parts of
isopropyl myristate were mixed and stirred in a contalner to
give a uniform mixture. In a different container, 10 parts of
selegiline was mixed with stirring with 5 parts of glycerin
(2-propanol solution controlled to 10 % by weight). Next, this
was added to the previous acrylicadhesiveBsolutionandstirred.
0.3 parts (relative to the adhesive solid content) of (ethyl

acetoacetate)aluminium dilsopropylate was added to 1t, and the
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viscosity of the resultant mixture was controlled with ethyl
acetate added thereto. This was processed 1n the same manner
as in Example 1 to obtain a selegiline-contalning percutaneous
absorption-type pharmaceutical preparation.

(EXPERIMENTAL EXAMPLES)

The selegiline-containing percutaneous
absorption-type pharmaceutical preparations produced 1n the
above Examples and Comparative Examples were tested as in the
gel fraction measurement test and the dipping test mentioned
below.

EXPERIMENTAL EXAMPLE 1:

(Gel Fraction Measurement Test)

The proportion of the gel component insoluble in ethyl
acetate, remalning inthepreparations, wasdeterminedaccording
to the method mentioned below.

The preparation was punched out to give 25-cm’ pieces
(5 cm X 5 cm). Two pleces were stuck to a porous
tetrafluorocethylene film (20 cm x 10 cm) (substrate) of which
the weight had been previously measured. This was folded so
that the contents could not drop from i1t, and 1ts welght was
measured. This was put i1nto a beaker. Two different types of
solvents (type 1: ethyl acetate, type 2: ethyl acetate with 0.4
wt.% lactic acid) were separately added to the beakers so that
the substrate could be completely immersed therein. On the next
day, the solution 1n each beaker was removed, a solvent (ethyl

acetate alone) was added to 1t. The solvent was exchanged
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everyday. After three exchanges, the solution 1n each beaker
was removed, and thesamplewasdried, anditsweight wasmeasured.
The gel fraction 1n the tested sample 1s calCulated according
to the following formula:

Gel Fraction (%)

=100x ( (samplewelght afterdrying - substrateweight - support

welght) - (weight of sodiumchloride inpreparation) )/ ( (sample

welight before drying - substrate weight - support weight) x

(proportion of adhesive component in preparation))
EXPERIMENTAL EXAMPLE 2:
(Dipping Test)
On the assumption of actual application thereof to the
skin, the cohesive force of the adhesive layver was determined

according to the method mentioned below. The preparation was

punched out to give 10-cm® pieces (3.16 cm x 3.16 cm). 5 ml
of 0.4 wt.3 lactic acid-containing physiological saline was put
into a laboratory dish of glass, and the punched piece was, after
1ts separator had been stripped off, dipped in the saline so

that 1ts adhesive side could face downward (the sample piece

floated 1n the saline). After dipped for 24 hours, the sample

piecewas takenout, anditssurfacewasdried. Paneliststouched

the dry surface with their fingers, and evaluated the tested

samples. The results are given 1n Table 1.
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Table 1 o
o Gel Fraction (@) ﬁael—%régiion (%) Evalﬁatidﬁbé?bre
o Type 1 Type 2 and after dipping
Example 1 83.2 52.0 no cohesive
o L o failure
Examﬁie 2 | 86.2 55.6 no cohesive
) - . L L o ' failure
Example 3 89.0 , 61.0 no cohesive
| - - | L failure
Example 4 85.2 51.8 no cohesive
| o | - failure
Comparative 24.8 cohesive failure
| Example 1 L - | o |
Comparative 10.7 cohesive failure
iExample 2 o L
’Comparative 15.3 cohesive failure
| Example 3~ | f_ - o
Comparative | 16.1 cohesive failure
,Examplp 4 L .
hComparative 81.7 12.4 cohesive failure
Example 5 ﬁL e 1 | L

The results in Table 1 confirm the following: The data
of gel fraction in type 1 may indicate that the tested samples
could seemingly keep theilr crosslinked structures. However,
as in the test with type 2 in which lactlic acid, a component
of sweat, was added to ethyl acetate, on the assumption of actual
application of the preparations to the skin, the samples of
Examples 1 to 4 kept a value of more than 50 %, though lower
than the value in the test with type 1. As understood from the
test data before and after dipping, it has been confirmed that
the adhesive layer does not suffer cohesive failure so far as
it keeps thegel fraction level as inthese Examples. Inadditilon,
it 1s also understood that, when the sodlium chloride
concentration in the preparations is increased, then the gel

fraction level further increases. As opposed to these, 1t 1is
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understood that the value significantly lowered in Comparative
Examples 1 and 2 where no sodium chloride was added to the
preparations, and the samples suffered cohesive failure. In

addltion, 1t has been confirmed that the gel fraction value of

the sample with glycerin also significantly lowered, like 1n

these Comparative Examples, and the sample therefore suffered

cohesive failure.

<Percutaneous Absorption-type Pharmaceutical Preparations
Produced Using Selegiline Hydrochloride>
EXAMPLE 5:

pr——
p—

45.85 parts of the acrylic adhesive A and 40 parts of

1sopropyl myristate were mixed and stirred in a container to

give a uniform mixture. In a different container, 12 parts of

gty

selegiline hydrochloride was mixed with 2.15 parts of sodium

hydroxide (10 % by weight) dissolved in ethanol, with stirring.
Next, this was added to the previous acrylic adhesive A solution,
and stirred. 0.3 parts (relative tothe adhesive solid content)
of (ethyl acetoacetate)aluminium dilsopropylate was added to
1t, and the viscosity of the resultant mixture was controlled
wlth ethyl acetate added thereto, and this was applied to a
polyester film (75 um thick) so that its dry thickness thereon
could be 80 um, and dried. This was stuck to a polyester film
(12 um thick), and aged at 70°C for 48 hours to obtain a selegiline
hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.
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EXAMPLE 6:

38.8 parts of the acrylic adhesive A and 40 parts of

isopropyl myristate were mixed and stirred in a contalner to

give a uniform mixture. In a different contalner, 18 parts of
selegiline hydrochloride was mixed with 3.20 parts of sodium
hydroxide (10 % by weight) dissolved in ethanol, with stirring.
Next, this was added to the previous acrylic adhesive Asolution,
and stirred. 0.3 parts (relative to the adhesive solid content)
of (ethyl acetoacetate)aluminium diisopropylate was added to
it, and the viscosity of the resultant mixture was controlled
with ethyl acetate added thereto. This was processed 1n the
same manner as 1in Example 5 to obtain a selegiline

hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

EXAMPLE 7:

31.71 parts of the acrylic adhesive A and 40 parts of
1sopropyl myristate were mixed and stirred in a contailner to
give a uniform mixture. In a different container, 24 parts of
selegiline hydrochloride was mixed with 4.29 parts of sodium
hydroxide (10 % by weight) dissolved in ethanol, with stirring.
Next, this was added to the previous acrylic adhesive Asolution,
and stirred. 0.3 parts (relative to the adhesive solid content)
of (ethyl acetoacetate)alumlinium diisopropylate was added to

it, and the viscosity of the resultant mixture was controlled

with ethyl acetate added thereto. This was processed 1n the

same manner as 1n Example 5 to obtain a selegiline
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hydrochloride-contalining percutaneous absorption-type
pharmaceutical preparation.

EXAMPLE 8:

| —

45.85 parts of the acrylic adhesive B and 40 parts of
1sopropyl myristate were mixed and stirred in a container to
give a uniform mixture. 1In a different container, 12 parts of
seleglline hydrochloride was mixed with 2.15 parts of sodium
hydroxide (10 % by welght) dissolved in ethanol, with stirring.
Next, this was added to the previous acrylic adhesive B solution,
and stirred. 0.3 parts (relative tothe adhesive solid content)
of (ethyl acetoacetate)aluminium diisopropylate was added to
1t, and the viscosity of the resultant mixture was controlled
with ethyl acetate added thereto. This was processed in the
same manner as 1n Example 5 to obtain a selegiline

hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

COMPARATIVE EXAMPLE o:

41.1 parts of the acrylic adhesive A and 40 parts of

1sopropyl myristate were mixed and stirred in a container to

give a unlform mixture. 1In a different container, 12 parts of

selegiline hydrochloride was mixed with stirring with 5 parts

of diisopropanolamine and 1.9 parts of diethanolamine (both in
2-propanol solut-ion controlled at 10 % by weight). Next, this
was added to the previous acrylic adhesive A solution, and
stirred. 0.3 parts (relative to the adhesive solid content)

of (ethyl acetoacetate)aluminium diisopropylate was added to
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it, and the viscosity of the resultant mixture was controlled

with ethyl acetate added thereto. Thilis was processed 1n the

same manner as 1n Example 5 to obtain a selegiline
hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

COMPARATIVE EXAMPLE 7:

pi—
p—

40.5 parts of the acrylic adhesive A and 40 parts of

isopropyl myristate were mixed and stirred 1n a contalner to

—
e

give a uniform mixture. In a different container, 12 parts of

selegiline hydrochloride was mixed with stirring with 5 parts

of diisopropanolamine and 2.5 parts of diethanolamine (both in

2-propanol solution controlled at 10 % by weight). Next, this
was added to the previous acrylic adhesive A solution, and
stirred. 0.3 parts (relatlve to the adhesive solid content)
of (ethyl acetoacetate)aluminium diisopropylate was added to
it, and the viscosity of the resultant mixture was controlled
with ethyl acetate added thereto. This was processed 1n the
same manner as 1n Example 5 to obtalin a selegiline

hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

L*J

3 :

COMPARATIVE EXAMPL!

43.6 parts of the acrylic adhesive A and 40 parts of

isopropyl myristate were mixed and stirred 1n a contalner to

give a uniform mixture. In a different contailner, 12 parts of

selegiline hydrochloride was mixed with stirringwith 1.9 parts

of diethanolamine and 2.5 parts of monoethanolamine (both in
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2-propanol solution controlled at 10 % by weight). Next, this
was added to the previous acrylic adhesive A solution, and
stirred. 0.3 parts (relative to the adhesive solid content)

of (ethyl acetoacetate)alumlinium dilisopropylate was added to

1t, and the viscosity of the resultant mixture was controlled
with ethyl acetate added thereto. This was processed in the
same manner as 1n Example 5 to obtain a selegiline
hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

COMPARATIVE EXAMPLE 9:

g—
P

41.1 parts of the acrylic adhesive B and 40 parts of

1sopropyl myristate were mixed and stirred in a container to

give a uniform mixture. 1In a different container, 12 parts of

selegliline hydrochloride was mixed with stirring with 5 parts

of diisopropanolamine and 1.9 parts of diethanolamine (both in
Z-propanol solution controlled at 10 % by weight). Next, this
was added to the previous acrylic adhesive B solution, and
stirred. 0.3 parts (relative to the adhesive solid content)

of (ethyl acetoacetate)aluminium diisopropylate was added to

it, and the viscosity of the resultant mixture was controlled
with ethyl acetate added thereto. This was processed in the
same manner as 1n Example 5 to obtaln a selegiline

hydrochloride—-containing percutaneous absorption-type

pharmaceutical preparation.

COMPARATIVE EXAMPLE 10:
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40.5 parts of the acrylic adhesive B and 40 parts of
isopropyl myristate were mixed and stirred in a contalner to
give a uniform mixture. .In a different contalner, 12 parts of
selegiline hydrochloride was mixed with stirring with 5 parts
of diisopropanolamine and 2.5 parts of monoethanolamine (both

in 2-propanol solution controlled at 10 % by weight). Next,

this was added to the previous acrylic adhesive B solution, and

stirred. 0.3 parts (relative to the adhesive solid content)

of (ethyl acetoacetate)aluminium diisopropylate was added to

it, and the viscosity of the resultant mixture was controlled

with ethyl acetate added thereto. This was processed 1in the

same manner as 1n Example 5 to obtain a selegilline
hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

COMPARATIVE EXAMPLE 11:

43.6 parts of the acrylic adhesive B and 40 parts of

isopropyl myristate were mixed and stirred in a contalner to

give a uniform mixture. In a different container, 12 parts of

selegiline hydrochloride was mixed with stirringwlth 1.9 parts

of diethanolamine and 2.5 parts of monoethanolamine (both 1n
?2-propanol solution controlled at 10 %5 by weight). Next, this
was added to the previous acrylic adhesive B solution, and

stirred. 0.3 parts (relative to the adhesive solid content)

of (ethyl acetoacetate)aluminium dilsopropylate was added to

it, and the viscosity of the resultant mixture was controlled

with ethyl acetate added thereto. Thilis was processed 1n the
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same manner as 1n Example 5 to obtain a seleglline

hydrochloride—-containing percutaneous absorption-type

pharmaceutical preparation.

COMPARATIVE EXAMPLE 12:

36.1 parts of the acrylic adhesive B and 40 parts of

isopropyl myristate were mixed and stirred 1n a contalner to

gt
p—

give a uniform mixture. In a different contalner, 12 parts of

selegliline hydrochloride was mixed with stirring with 5 parts
of diisopropanolamine, 1.9 parts of diethanolamine and 5 parts
of glycerin (all in 2-propanol solution controlled at 10 % by
weight) . Next, this was added to the previous acrylic adhesive
B solution, and stirred. 0.3 parts (relative to the adhesive
solid content) of (ethyl acetoacetate)aluminiumdiisopropylate
was added to i1t, and the viscosity of the resultant mixture was
controlledwithethyl acetate added thereto. Thiswasprocessed
in the same manner as 1in Example 5 to obtailin a selegiline

hydrochloride-containing percutaneous absorption-type

prharmaceutical preparation.

COMPARATIVE EXAMPLE 13:

35.5 parts of the acrylic adhesive A and 40 parts of
isopropyl myristate were mixed and stirred in a contalner to
give a uniform mixture. In a different container, 12 parts of
selegiline hydrochloride was mixXxed with stirring with 5 parts
of diisopropanolamine, 2.5parts of monoethanolamine and 5parts
of glycerin (all in Z2-propanol solution controlled at 10 % by

welght). Next, this was added to the previous acrylic adhesive
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A solution, and stirred. 0.3 parts (relative to the adhesive

solid content) of (ethyl acetoacetate)aluminiumdiisopropylate

was added to 1t, and the viscosity of the resultant mixture was

controlledwlthethyl acetateadded thereto. Thiswasprocessed

in the same manner as 1in Example 5 to obtain a selegiline

hydrochloride-containing percutaneous absorption-type
pharmaceutical preparation.

COMPARATIVE EXAMPLE 14:

38.6 parts of the acrylic adhesive A and 40 parts of

1sopropyl myristate were mixed and stirred in a container to

SN

give a uniform mixture. 1In a different container, 12 parts of

selegiline hydrochloride was mixed with stirringwith 1.9 parts

of diethanolamine, 2.5 parts of monoethanolamine and 5 parts
of glycerin (all in 2-propanol solution controlled at 10 2% by
welght) . Next, this was added to the previous acrylic adhesive
A solution, and stirred. 0.3 parts (relative to the adhesive

solid content) of (ethyl acetoacetate)aluminiumdiisopropylate

was added to 1t, and the viscosity of the resultant mixture was
controlledwithethyl acetate addedthereto. Thiswasprocessed

in the same manner as in Example 5 to obtain a selegiline

hydrochloride-containing percutaneous absorption-type

pharmaceutical preparation.

EXPERIMENTAL EXAMPLES:

The selegiline hydrochloride-containing percutaneous
absorption-type pharmaceutical preparations produced in the

above Examples and Comparative Examples were tested in the gel
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fraction measurement test as in Experimental Example 1 and in

the dipping test as in Experimental Example 2. The results are

glven 1n Table 2.

Table 2
Gel Fraction (%)ﬂiGel Fraction (%) | Evaluationbefore
i Type 1 Type 2 and after dipping
Example 5 86.6 54.6 no cohesive
| { failure
Example 6 89.5 52.7 1 no cohesive
| failure
Example 7 96.8 59.8 f no cohesive
| | h failure
Example 8 85.5 58.6 no cohesive
| ‘ failure
Comparative 82.9 19.2 cohesive failure
rExam.ple 6
Comparative 85.2 15.0 cohesive faillure
Example 7 | ' |
Comparative 90.6 10.4 cohesive failure
| Example 8 *
Comparative 65.4 30.2 | cohesive failure
Example 9 L
Comparative 62.6 ! 8.6 cohesive failure
| Example 10 | ’
Comparative 59.2 23.6 cohesive failure
Example 11 . h
Comparative 82.2 16.7 cohesive failure
Example 12 i ]
Comparative T 79.6 11.5 %cohesive failure
1Exam.ple 13 | | *
Comparative 83.4 8.1 cohesive failure
Example 14

The results in Table 2 confirm the following: The data
of gel fraction in type 1 may indicate that the tested samples
could seemingly keep their crosslinked structures. However,
as 1n the test with type 2 1n which lactic acid, a component

of sweat, was added to ethyl acetate, on the assumption of actual

—

application of the preparations to the skin, the samples of
Examples 5 to 8 kept a value of more than 50 %, though lower

than the value 1n the test with type 1. As understood from the
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Cest data before and after dipping, it has been confirmed that

the adhesive layer does not suffer cohesive failure so far as
1t keeps the gel fraction level as in these Examples.

Even when the selegilline hydrochloride concentration

therein was 1ncreased, the preparations of these Examples still

kept the condition, not suffering cohesive failure. As opposed

to these, 1t has been confirmed that, even in the comparative

preparations i1n which alcoholamine and glycerin were added in
place of sodium hydroxide up to thelir uppermost limits, the gel
fraction 1n the test with type 2 did not increase, or that is,

the additives 1n these comparative ©preparations were

ineffective.
This application is based on Japanese patent application

JP 2005-165051, filed on June 6, 2005, the entire content of

which 1s hereby incorporated by reference, the same as if set

forth at length.
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WHAT IS CLAIMED IS:

1. A percutaneous absorption-type pharmaceutical

preparation which comprises: a support; and an adhesive layer

contalining a metal chloride, an adhesive and at least one of

(=)= (R)-N,oa-dimethyl-N-2-propynylphenethylamine and 1ts
hydrochloride, wherein the adhesive layer 1s subjected to a

crosslinking treatment.

2. The percutaneous absorption-type pharmaceutical
preparation of claim 1, wherein the crosslinking treatment is
performed by a metal chelate compound.

3. The percutaneous absorption-type pharmaceutical
preparation of claiml, wherein the adhesive includes an acrylic
polymer adhesive.

4. The percutaneous absorption-type pharmaceutical
preparation of claim 1, wherein the adhesive layer contains a
liquid plasticizer.

5. The percutaneous absorption-type pharmaceutical
preparationof claim4, wherein the liquidplasticizer is a fatty
acld ester of a higher fatty acid having from 12 to 16 carbon

atoms and a lower monoalcohol having from 1 to 4 carbon atoms.
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