
EP 0 435 200 B1 Description The present invention relates to an
estrogen-containing gel preparation which can be applied to the surface of
the skin so as to continuously administer estrogen to the living body via
the skin surface. 5     Recently various percutaneous preparations in the
form of a preparation to be applied to the skin (for example, plaster,
tape, etc.), whereby a drug is administered to the living body via the skin
surface, have been developed. WO-A-8 907 951, EP-A-0 223 524 and EP-A-0 328
806 each describe dermal per- cutaneous preparations comprising an
estrogen, an acrylate polymer and a liquid ingredient compatible with the
acyrylate polymer. 10     From EP-A-0 379 045 and EP-A-0 364 211, both
belonging to the state of the art by virtue of Article 54- (3) EPC, further
percutaneous pharmaceutical preparations comprising an acrylic polymer are
known. A pharmaceutically active dry containing sheet of a cross-linked
acrylic adhesive is disclosed in WO-A-8 600 814 As an example of an
estrogen preparation in the form of the percutaneous preparation, a
patch-type 15  estradiol preparation which comprises ethanol as an aid for
percutaneous absorption has been already developed and brought substantial
results, as described, e.g., in JP-A-57-154122. The term "JP-A" as used
herein means an "unexamined published Japanese patent application".
Further, a percutaneous preparation containing estradiol which can release
a definite amount of estradiol for a prolonged period of time while
scarcely causing skin irritation is proposed, as described, e.g., in
JP-A-2-102655. 20    In the aforesaid patch-type preparation containing
ethanol, however, it is required to retain a large amount of a
water-ethanol mixture, which makes the preparation thick. As a result, it
gives a feeling of physical disorder when applied to the skin. It is
sometimes observed, furthermore, that an adhesive employed for fixing the
preparation onto the skin is plasticized by the ethanol and thus stains the
surface of the skin. 25    In the case of the latter preparation described
above, on the other hand, the solubility of estradiol is elevated by using
an adhesive comprising a specific copolymer as the main component to
thereby increase the estradiol content. Although it shows a satisfactory
sustained release, therefore, it cannot be regarded as an excellent
preparation from the viewpoint of the releasing dose. Namely, because
estrogen has a poor solubility in common adhesives, when a therapeutically
effective 30  amount of estrogen is added to an adhesive, the estrogen
would crystallize out from the adhesive. Then, the crystals grow and thus
the concentration of the dissolved estrogen is lowered, which seriously
lowered the amount of the estrogen to be percutaneously absorbed. When an
adhesive, in which estrogen shows a high solubility, is employed, the
solubility can be elevated. In this case, however, there is a possibility
that the estrogen is released only in an insufficient amount per unit time.
35    It is the object of the present invention to provide an
estrogen-containing percutaneous preparation capable of continuously
administering estrogen to the living body and overcoming the drawbacks
encoun- tered in the state of the art as described above. According to the
present invention, this object is attained with with an estrogen-containing
gel preparation comprising a substrate having on one surface thereof a
crosslinked gel layer formed by 40  crosslinking a composition comprising
the following ingredients (a) to (c), the weight ratio of said ingredient
(b) to said ingredient (c) being from 1.0/0.25 to 1.0/2.0: (a) estrogen;
(b) an acrylate polymer; and (c) a liquid ingredient compatible with said
ingredient (b) and moderately plastisizing the crosslinked gel 45   layer.
The present inventors have conducted extensive studies in order to solve
the above problems of the state of the art. As a result, it has been found
that a decrease in the cohesive power of the adhesive can be prevented and
the stress applied to the skin surface upon the separation of the
preparation can be relieved and 50  dispersed so as to achieve
well-balanced skin adhesiveness and skin irritativeness by blending an
acrylate polymer, in which estrogen is highly soluble, with a relatively
large amount of a liquid ingredient at a specific ratio and subjecting the
thus-obtained composition to crosslinking to thereby give an oily crosslin-
ked gel layer while preventing the crystallization of the estrogen, thus
completing the present invention. 



Figure 1 is a graph which shows the results of the release in water test on
gel preparations obtained in 55 the Examples; and Figure 2 is a graph which
shows the results of the release in water test on preparations obtained in
the Comparative Examples. The substrate to be used in the
estrogen-containing gel preparation of the present invention is not
particularly limited, but, materials, which would never suffer from any
decrease in the content of the liquid 3    EP 0 435 200 B1 ingredient or
the estrogen contained in the crosslinked gel layer caused by the migration
toward another surface of the substrate followed by leakage, are preferred.
Examples thereof include sole films of polyester, nylon, Saran resins,
polyethylene, polypropylene, polyvinyl chloride, ethylene/ethyl acrylate
copolymers, polytetrafluoroethylene, Surlyn resins and metal foils as well
as laminate films comprising 5  these materials. Among these, it is
preferred to use a substrate in the form of a laminate film composed of a
nonporous sheet comprising one or more materials as cited above and a
porous film and to form a crosslinked gel layer on the surface of the
porous sheet, so as to thereby improve the adhesiveness between the
substrate and the crosslinked gel layer by the anchoring effect which will
be described hereinbelow. 10     The material of the porous film is not
particularly restricted, so long as the anchoring effect to the crosslinked
gel layer can be improved. Examples thereof include paper, woven fabric,
nonwoven fabric and mechanically perforated sheet. It is particularly
preferred to use paper, woven fabric and nonwoven fabric therefor. When the
improvement of the anchoring effect and the flexibility of the whole
preparation are taken into consideration, the thickness of the porous film
is preferably from 10 to 500 [err], and in the case of a 15  thin
preparation such as plaster or tape, it is more preferably from 10 to 200
[err]. When the laminate film composed of the above porous film and the
nonporous sheet is used as the substrate, the thickness of the nonporous
sheet is preferably from 0.5 to 50 [err], and more preferably from 1 to 25
[err]. When woven fabric or nonwoven fabric is to be used as the porous
film, the weight per unit area of the woven or nonwoven fabric is
preferably from 5 to 30 g/[err], and more preferably from 8 to 20 g/m2,
from the 20  viewpoint of the improvement of the anchoring effect. In the
present invention, the crosslinked gel layer to be formed on one face of
the aforesaid substrate is a layer of a crosslinked structure obtained by
crosslinking a composition comprising estrogen (ingredient (a)), an
acrylate polymer (ingredient (b)) and a liquid ingredient compatible with
the ingredient (b) (ingredient (c)) by an arbitrary crosslinking means and
having an appropriate adhesiveness to the skin and 25  an appropriate
cohesive power. The acrylate polymer nerves as a main component
constituting the crosslinked gel layer together with the liquid ingredient
which will be described in detail hereinafter. It sustains a high
compatibility with the liquid ingredient and thus shows an excellent
adhesiveness to the skin surface as well as an excellent shape retention.
30     In the present invention, it is not preferred to use rubber such as
natural or synthetic rubber or a silicone polymer since these materials
have a poor compatibility with the liquid ingredient to be used in the
present invention or show a considerably low solubility or release of the
pharmaceutical component. In addition, it is difficult to control the
amount of functional groups participating in the crosslinking reaction of
such a polymer, compared with the acrylate polymer to be used in the
present invention, and thus 35  reproducible crosslinking can hardly be
achieved. Therefore, the above-mentioned polymers are unsuitable in the
present invention. As the acrylate polymer (ingredient (b)) used in the
present invention, a polymer obtained by polymerizing alkyl (meth)acrylates
conventionally used in the production of an adhesive as the main monomer
may be employed. Among these polymers, a copolymer of an alkyl
(meth)acrylate, a vinyl 40  monomer having a saturated or unsaturated
heterocyclic ring having at least one nitrogen atom on a side chain of the
vinyl monomer, and (meth)acrylic acid is particularly preferably used in
the present invention since it may be preferably used together with
estrogen. As the alkyl (meth)acrylate, those having an alkyl group carrying
2 to 14 carbon atoms are preferred. Examples of the alkyl (meth)acrylate
include (meth)- 



acrylates having a straight-chain or branched alkyl group, for example,
butyl, pentyl, hexyl, heptyl, octyl, 45  nonyl, decyl, undecyl, dodecyl and
tridecyl. Among these, 2-ethylhexyl acrylate, isooctyl acrylate and
isononyl acrylate are preferably used. Either one or more of these
(meth)acrylates may be used. The terms "(meth)acrylate", etc. used herein
mean "acrylate and/or methacrylate", etc. The vinyl monomer having a
saturated or unsaturated heterocyclic ring having at least one nitrogen
atom on a side chain thereof copolymerized with the aforesaid
(meth)acrylate is employed in order to 50  elevate the solubility of
estrogen. Examples thereof include acrylamide, vinyl pyridine, vinyl
piperidine, vinyl pyrimidine, vinyl pyrazine, vinyl piperazine, vinyl
pyrrolidone, methyl vinyl pyrrolidone, vinyl piperidone, vinyl pyrodin,
vinyl pyrrole, vinyl imidazole, vinyl pyrazole, vinyl imidazoline, vinyl
oxoazole and acryloyl morpholine. Among these, acrylamide, vinylpyrrolidone
and methyl vinyl pyrrolidone are preferably used. Either one of these
monomers or a mixture thereof may be used. These monomers may be replaced
by 55  their derivatives substituted with lower alkyl groups or various
isomers. In the present invention, it is preferred that the above-mentioned
(meth)acrylate(s) and vinyl monomers are further copolymerized with
(meth)acrylic acid. The addition of the (meth)acrylic acid, even in a small
amount, would improve the cohesive power of the crosslinked gel layer.
Furthermore, it exerts a useful 4    EP 0 435 200 B1 effect in the
crosslinking reaction as described in detail hereinafter. The ratio of the
above-mentioned monomers at the copolymerization may be arbitrarily
selected depending on the gel properties of the target gel preparation and
the release property of the estrogen. The weight ratio of the alkyl
(meth)acrylate/the vinyl monomer having a saturated or unsaturated
heterocyclic 5  ring having at least one nitrogen atom as a side chain/the
(meth)acrylic acid is preferably (54.2-90)/(4-39.8y- (0.2-6), more
preferably (89-63)/(10-32)/(1-5), with the total amount of these comonomers
being 100. The liquid ingredient (ingredient (c)) used in the present
invention has a high compatibility with the above-mentioned acrylate
polymer (ingredient (b)). The ingredient (c) moderately plasticizes the
crosslinked gel layer and thus imparts a flexible texture, to thereby
relieve a pain or skin irritativeness caused by the 10  skin adhesiveness
upon the separation of the crosslinked gel layer from the skin surface.
Since the crosslinked gel layer is plasticized thereby, furthermore, the
estrogen contained in the crosslinked gel layer can be freely dispersed,
thus achieving an improved release property. Therefore, the liquid
ingredient may be selected from among materials having a plasticizing
effect. A substance which further has an absorption- promoting effect may
be selected therefor to thereby improve the percutaneous absorption of the
15 pharmaceutical component used together. Examples of the liquid
ingredient include fats and oils such as olive oil, castor oil, squalane
and lanolin; organic solvents such as dimethyl decyl sulfoxide, methyl
octyl sulfoxide, dimethyl sulfoxide, dimethylfor- mamide,
dimethylacetamide, dimethyllaurylamide, dodecylpyrrolidone and isosorbitol;
liquid surfactants; plasticizers such as diisopropyl adipate, phthalates
and diethyl sebacate; hydrocarbons such as liquid 20 paraffin; ethoxylated
stearyl alcohol, glycerol esters, isopropyl myristate, isotridecyl
myristate, ethyl laurate, N-methylpyrrolidone, ethyl oleate, oleic acid,
isopropyl adipate, isopropyl palmitate, octyl palmitate and 1,3-
butanediol. Among the above, isopropyl myristate, isotridecyl myristate,
ethyl oleate and octyl palmitate are preferably used. Either one of these
substances or a mixture thereof may be used. The aforesaid acrylate polymer
(ingredient (b)) and the aforesaid liquid ingredient (ingredient (c)) is 25
preferably contained in the crosslinked gel layer at a weight ratio of from
1.0/0.25 to 1.0/2.0, more preferably from 1.0/0.4 to 1.0/2.0 and still
preferably from 1.0/0.6 to 1.0/1.8. In contrast, a conventional preparation
usually contains a liquid ingredient at a weighs ratio less than 1.0/0.25.
Such a low content of the liquid ingredient would sometimes make it
impossible to achieve a satisfactory percutaneous absorption of estrogen
from a practical viewpoint. 30     In the present invention, the
ingredients (a) to (c) are blended together and then crosslinked by an
appropriate crosslinking procedure so as to give a gel, thus preventing the
leakage of the liquid ingredient contained in the preparation and imparting
a cohesive power, as described above. Usually, the aforesaid ingredient (b)
would undergo the crosslinking reaction. The crosslinking may be effected
by a physical 



meals such as irradiation (for example, UV irradiation or electron beam
irradiation) or a chemical means with 35 the use of a crosslinking agent
(for example, polyisocyanate compound, organic peroxide, organic metal
salt, metal alcholate, metal chelate compound, polyfunctional compound).
Among these crosslinking procedures, irradiation or the use of an organic
peroxide might sometimes induce decomposition. Further, the use of a highly
reactive isocyanate or a metal salt or an organic metal salt commonly used
in crosslinking reactions might sometimes cause an increase in the
viscosity of the 40 solution, which lowers the workability thereof. It is
also possible to preliminarily copolymerize a polyfunc- tional monomer such
as diacrylate with the acrylate polymer. In this case, however, there is a
possibility that the viscosity of the solution would increase at the
polymerization. In the present invention, therefore, it is preferred to
select a trifunctional isocyanate or a metal alcholate or a metal chelate
compound comprising titanium or aluminum from among the aforesaid
crosslinking 45 agents, from the viewpoints of reactivity and handling.
These crosslinking agents would not cause any increase in the viscosity of
the solution until the completion of the application and drying, which
means that they are excellent in workability. When these crosslinking
agents are used, the crosslinking reaction can be effected to a certain
extent by coating and drying the gel layer, but the coated and dried gel
layer is preferably aged at from 40 to [err] for stabilizing the properties
of the gel layer. The aging time varies 50 depending on the addition amount
and the kind of the functional groups of the crosslinking agent, and is
generally from 2 to 3 days. Such a crosslinking agent is preferably used in
an amount of from 0.01 to 2.0 parts by weight per 100 parts by weight of
the acrylate polymer. When the acrylate polymer has no such a functional
group as to react with the above-mentioned crosslinking agent, it may be
modified by, for example, treating with an alkali to thereby enable the
crosslinking. 55     The crosslinked gel layer in the present invention
contains estrogen as an active ingredient. Either a steroid estrogen or a
synthetic estrogen may be used as the estrogen. Examples of the steroid
estrogen include estrone, estradiol, estriol, ethynyl estradiol, mestranol,
estradiol benzoate and estradiol valerate. Examples of the synthetic
estrogen include diethylstilbestrol and hexestrol. The content of estrogen
may be    EP 0 435 200 B1 appropriately determined depending on the purpose
of the administration. It is generally contained in the crosslinked gel
layer in an amount of 20% by weight or less, preferably from 1 to 10% by
weight and more preferably from 1 to 6% by weight. When the content of
estrogen exceeds 20% by weight, no effect due to the increase in amount is
generally achieved any more and, furthermore, the crystallization of the
estrogen 5  may be observed, which brings about economical disadvantages.
The method for preparing the estrogen-containing gel preparation according
to the present invention is not particularly limited. For example, an
acetone solution of estrogen is added to a solution of an acrylate polymer
followed by stirring, and a liquid ingredient is added thereto to form a
uniform solution. A crosslinking agent in the form of a solution is added
to the above-ontained solution and the viscosity of the 10   resulting
solution is adjusted by ethyl acetate to prepare a gel layer coating
composition. The coating composition is coated on a separator, and then
dried to form a gel layer. The thickness of the gel layer after drying is
preferably from 10 to 300 [err], and more preferably from 40 to 150 [err].
The resulting gel layer is transferred to a substrate, and then, if
necessary, aged at from 40 to [err]  to obtain an estrogen-containing gel
preparation according to the present invention. 15     When estrogen is to
be added to the crosslinked gel layer, it is preferred that the crosslinked
gel layer contains the estrogen as described above. Alternatively, it is
possible that the estrogen is not contained in the crosslinked gel layer
but dissolved in an appropriate solvent and the solution thus-obtained is
located at the interface between the crosslinked gel layer and the
substrate followed by sealing the periphery of the preparation. When
estrogen is separated from the crosslinked gel layer in such a manner as
described 20 above, the estrogen can be stably maintained upon storage. In
this case, the release of the estrogen can be severely controlled by
locating a microporous film between the layer containing the estrogen and
the crosslinked gel layer. The estrogen-containing gel preparation of the
present invention, which has the aforesaid structure, comprises a
crosslinked gel layer containing the acrylate polymer and a relatively
large amount of the liquid 



25 ingredient compatible with the acrylate polymer. Thus, it is possible to
impart a flexibility to the crosslinked gel layer and to reduce the skin
irritativeness while maintaining the cohesive power of the gel layer. When
the preparation of the present invention is to be separated from the
surface of the skin, therefore, the pain and skin irritativeness caused by
the adhesiveness can be reduced. Thus, the estrogen-containing gel
preparation of the present invention has well-balanced adhesiveness to the
skin and non-irritativeness. 30 Furthermore, the estrogen-containing gel
preparation of the present invention is in the form of a gel in which
estrogen is highly soluble. Thus, the degree of freedom of the migration of
the estrogen contained in the preparation is high, which secures excellent
release of the estrogen and the subsequent percutaneous absorption of the
same. The estrogen-containing gel preparation is available for the
treatment of any disease which may be 35 treated by the administration of
estrogen. Thus, the estrogen-containing gel preparation of the present
invention may be useful for preventing and treating, for example,
fragilitas ossium, prostatic cancer, amenorrhea, anovulatory cycle,
abnormal menstrual cycle (suppressed or multiple menses), emmeniopathy
(hypomenorrhea or hypermenorrhea), dysmenorrhea, menometrohhagia, uterine
hypoplasia, ovarian defect, menopausal syndrome, oligogalactia and
infertility of man and animal. 40 The dose of estrogen released by the
estrogen-containing gel preparation of the present invention may be widely
varied depending on the man and animal to be treated, the severity of the
condition and the diagnosis of a physician. When the gel preparation is
applied to the skin, the estrogen is generally released at a rate of 0.1 to
3 [err]/h , and preferably 0.3 to 1 [err]/h . As a matter of course, it may
be administered in a dose smaller than the lower limit or exceeding the 45
upper limit as specified above depending on the severity of the condition
of the patient or diagnosis of a physician, as described above. The
aforesaid preparation of the present invention may be continuously
administered for from a period of a day to several months. The present
invention will be described in more detail by referring to the following
Examples and Comparative Examples. 50     In the following Examples and
Comparative Examples, all parts and percents are by weight. EXAMPLE 1 75
Parts of 2-ethylhexyl acrylate, 22 parts of N-vinyl-2-pyrrolidone and 3
parts of acrylic acid were 55 copolymerized in ethyl acetate under an inert
gas atmosphere to thereby give an acrylic copolymer solution. To 47.5 parts
of the solid content of the above solution, 2.5 parts of estradiol and 50
parts of isopropyl myristate were added. To 99.8 parts of the above acrylic
copolymer, 0.2 parts of aluminum tris- 6    EP 0 435 200 B1
(acetylacetonate) which was in the form of a 10% solution in acetylacetone
were added. Further, ethyl acetate was added thereto so as to adjust the
viscosity of the mixture. The viscous solution thus-obtained was applied to
a polyester separator (thickness: 75 [err]) in such a manner as to give a
thickness of 40 [err] after drying. After drying and crosslinking, a
crosslinked gel layer 5  was formed. The crosslinked gel layer
thus-obtained was adhered to the nonwoven fabric face of a laminate film
(i.e., a substrate), which was obtained by extruding polyester having a
thickness of 2 [err] on a polyester nonwoven fabric (12 g/[err]). Thus, a
gel preparation of the present invention was obtained. 10 EXAMPLE 2 The
procedure of Example 1 was repeated except that the isopropyl myristate was
replaced by ethyl oleate and that the aluminum tris(acetylacetonate)
employed as a crosslinking agent was replaced with ethyl acetate aluminum
diisopropylate. Thus, a gel preparation of the present invention was
obtained. 15 EXAMPLE 3 The procedure of Example 1 was repeated except that
the isopropyl myristate was replaced by octyl palmitate and that the
aluminum tris(acetylacetonate) employed as a crosslinking agent was
replaced with 



20  trifunctional isocyanate (Coronate HL[err] manufactured by Nippon
Polyurethane Co., Ltd.). Thus, a gel preparation of the present invention
was obtained. EXAMPLE 4 25     The procedure of Example 1 was repeated
except that the isopropyl myristate was replaced with isotridecyl
myristate. Thus, a gel preparation of the present invention was obtained.
EXAMPLE 5 30     The procedure of Example 1 was repeated except that the
estradiol was replaced with estrone. Thus, a gel preparation of the present
invention was obtained. EXAMPLE 6 35     The procedure of Example 1 was
repeated except that the estradiol was replaced with estriol. Thus, a gel
preparation of the present invention was obtained. COMPARATIVE EXAMPLE 1 40
The procedure of Example 1 was repeated except that 2.5 parts of estradiol
were added to 97.5 parts of the solid content of the acrylic copolymer
solution obtained in Example 1 and that ethyl acetate was further added
thereto so as to control the viscosity. Thus, a crosslinked percutaneous
preparation free from any liquid ingredient was obtained. 45 COMPARATIVE
EXAMPLE 2 The procedure of Comparative Example 1 was repeated except that 5
parts of estradiol were added to 95 parts of the solid content of the
copolymer solution. Thus, a crosslinked percutaneous preparation free from
any liquid ingredient was obtained. 50 COMPARATIVE EXAMPLE 3 The procedure
of Comparative Example 1 was repeated except that no crosslinking agent was
added. Thus, an uncrosslinked percutaneous preparation free from any liquid
ingredient was obtained. 55 7    EP 0 435 200 B1 COMPARATIVE EXAMPLE 4 The
procedure of Example 1 was repeated except that no crosslinking agent was
added. Thus, an uncrosslinked gel preparation containing the liquid
ingredient was obtained. 5     This gel preparation was broken because of
low cohesive power. Thus, it could not be subjected to the test which will
be described hereinafter. COMPARATIVE EXAMPLE 5 10     The procedure of
Example 1 was repeated except that 2.5 parts of estradiol and 15 parts of
isopropyl myristate were added to 82.5 parts of the solid content of the
acrylate copolymer solution. Thus, a crosslinked gel preparation containing
the liquid ingredient was obtained. TEST EXAMPLE 15 Each of the estradiol
gel preparations obtained in the above Examples and Comparative Examples
was cut into a piece of 20 [err] (40 mm x 50 mm) and then stored at [err]
under a relative humidity of 75% for 2 weeks. Next, these samples were
subjected to the following tests. Table 1 and Figures 1 and 2 show the
results. 20 Rabbit patch test Each of the samples obtained in Examples and
Comparative Examples was applied onto the dorsal part of a rabbit, from
which the hair had been removed, for 48 h. Then the amount of the estradiol
migrated into 25 the skin was determined from the difference in the
estradiol contents in the sample before and after the application. The
results obtained are shown in Table 1. Release in water test 30     This
test was performed in accordance with the paddle test specified in The
Pharmacopeia of Japan. 



Namely, each sample was fixed on a stainless spring and immersed in 800 ml
of degassed distilled water at 32 * C. Then, the water was stirred at 50
rpm and the extract was collected at definite intervals of time. Each
extract sample thus obtained was subjected to high performance liquid
chromatography to thereby determine the concentration of the released
estradiol. The results are shown in Figures 1 and 2. 35 TABLE 1 Estradiol
migrated into skin [err] 40                           Example 1
1,020  130 Example 2                1,250 [err] 270 Example 3
1,220  250 Example 4                1,350  100 Example 5
990  190 45                           Example 6                  480  110
Comparative Example 1            80  20 Comparative Example 2           145
35 Comparative Example 3           100  30 Comparative Example 5
448  50 50 As Table 1 and Figures 1 and 2 show, the estrogen-containing gel
preparation according to the present invention shows the migration of an
extremely large amount of estradiol into the skin and releases an extremely
large amount of estradiol, compared with the comparative products. 55 8
EP 0 435 200 B1 Claims Claims for the following Contracting States: BE, CH,
LI, DE, DK, FR, GB, IT, LU, NL, SE 1. An estrogen-containing gel
preparation comprising a substrate having on one surface thereof a 5
crosslinked gel layer formed by crosslinking a composition comprising the
following ingredients (a) to (c), the weight ratio of said ingredient (b)
to said ingredient (c) being from 1.0/0.25 to 1.0/2.0: (a) estrogen; (b) an
acrylate polymer; and (c) a liquid ingredient compatible with said
ingredient (b) and moderately plasticizing the crosslinked 10        gel
layer. 2. The estrogen-containing gel preparation as claimed in claim 1,
wherein said ingredient (b) is an acrylic copolymer obtained by
copolymerizing an alkyl(meth) acrylate, a vinyl monomer having a saturated
or unsaturated heterocyclic ring having at least one nitrogen atom on a
side chain of said vinyl monomer 15     and (meth)acrylic acid. 3. The
estrogen-containing gel preparation as claimed in claim 1, wherein said
ingredient (a) is estradiol. 4. The estrogen-containing gel preparation as
claimed in claim  1, wherein the weight ratio of said 20     ingredient (b)
to said ingredient (c) is from 1.0/0.4 to 1.0/2.0. 5. The
estrogen-containing gel preparation as claimed in claim 4, wherein the
weight ratio of said ingredient (b) to said ingredient (c) is from 1.0/0.6
to 1.0/1.8. 25  6. The estrogen-containing gel preparation as claimed in
claim 1, wherein the content of said estrogen is 20% by weight or less
based on the total amount of said crosslinked gel layer. 7. The
estrogen-containing gel preparation as claimed in claim 6, wherein the
content of said estrogen is from 1 to 10% by weight based on the total
amount of said crosslinked gel layer. 30 8. The estrogen-containing gel
preparation as claimed in claim 7, wherein the content of said estrogen is
from 1 to 8% by weight based on the total amount of said crosslinked gel
layer. 9. The estrogen-containing gel preparation as claimed in claim  1,
wherein said composition further 



35     comprises a crosslinking agent selected from a trifunctional
isocyanate, a metal alcoholate, and a metal chelate compound comprising
titanium or aluminum in an amount of from 0.01 to 2.0 parts by weight per
100 parts by weight of said acrylate polymer. 10. The estrogen-containing
gel preparation as claimed in claim 1, wherein the thickness of said
crosslin- 40     ked gel layer is from 10 to 300 [err]. 11. The
estrogen-containing gel preparation as claimed in claim 10, wherein the
thickness of said crosslinked gel layer is from 40 to 150 [err]. 45 Claims
for the following Contracting States: GR, ES 1. A process for preparing an
estrogen-containing gel preparation comprising applying to one surface of a
substrate a crosslinked gel layer formed by crosslinking a composition
comprising the following ingredients (a) to (c), the weigth ratio of said
ingredient (b) to said ingredient (c) being from 1.0/0.25 to 50
1.0/2.0: (a) estrogen; (b) an acrylate polymer; and (c) a liquid ingredient
compatible with said ingredient (b) and moderately plasticizing the
crosslinked gel layer. 55 2. The process of claim 1, wherein said
ingredient (b) is an acrylic copolymer obtained by copolymerizing an
alkyl(meth)acrylate, a vinly monomer having a saturated or unsaturated
heterocyclic ring having at least one nitrogen atom on a side chain of said
vinyl monomer and (meth)acrylic acid. 9    EP 0 435 200 B1 Claims Claims
for the following Contracting States: BE, CH, LI, DE, DK, FR, GB, IT, LU,
NL, SE 1. An estrogen-containing gel preparation comprising a substrate
having on one surface thereof a 5      crosslinked gel layer formed by
crosslinking a composition comprising the following ingredients (a) to (c),
the weight ratio of said ingredient (b) to said ingredient (c) being from
1.0/0.25 to 1.0/2.0: (a) estrogen; (b) an acrylate polymer; and (c) a
liquid ingredient compatible with said ingredient (b) and moderately
plasticizing the crosslinked 10       gel layer. 2. The estrogen-containing
gel preparation as claimed in claim 1, wherein said ingredient (b) is an
acrylic copolymer obtained by copolymerizing an alkyl(meth) acrylate, a
vinyl monomer having a saturated or unsaturated heterocyclic ring having at
least one nitrogen atom on a side chain of said vinyl monomer 15     and
(meth)acrylic acid. 3.  The estrogen-containing gel preparation as claimed
in claim 1, wherein said ingredient (a) is estradiol. 4. The
estrogen-containing gel preparation as claimed in claim 1, wherein the
weight ratio of said 20    ingredient (b) to said ingredient (c) is from
1.0/0.4 to 1.0/2.0. 5. The estrogen-containing gel preparation as claimed
in claim 4, wherein the weight ratio of said ingredient (b) to said
ingredient (c) is from 1.0/0.6 to 1.0/1.8. 25  6. The estrogen-containing
gel preparation as claimed in claim 1, wherein the content of said estrogen
is 20% by weight or less based on the total amount of said crosslinked gel
layer. 7. The estrogen-containing gel preparation as claimed in claim 6,
wherein the content of said estrogen is from 1 to 10% by weight based on
the total amount of said crosslinked gel layer. 30 8. The
estrogen-containing gel preparation as claimed in claim 7, wherein the
content of said estrogen is from 1 to 8% by weight based on the total
amount of said crosslinked gel layer. 9. The estrogen-containing gel
preparation as claimed in claim 1, wherein said composition further 35
comprises a crosslinking agent selected from a trifunctional isocyanate, a
metal alcoholate, and a metal chelate compound comprising titanium or
aluminum in an amount of from 0.01 to 2.0 parts by weight 



per 100 parts by weight of said acrylate polymer. 10. The
estrogen-containing gel preparation as claimed in claim 1, wherein the
thickness of said crosslin- 40     ked gel layer is from 10 to 300 [err].
11. The estrogen-containing gel preparation as claimed in claim 10, wherein
the thickness of said crosslinked gel layer is from 40 to 150 [err]. 45
Claims for the following Contracting States: GR, ES 1. A process for
preparing an estrogen-containing gel preparation comprising applying to one
surface of a substrate a crosslinked gel layer formed by crosslinking a
composition comprising the following ingredients (a) to (c), the weigth
ratio of said ingredient (b) to said ingredient (c) being from 1.0/0.25 to
50     1.0/2.0: (a) estrogen; (b) an acrylate polymer; and (c) a liquid
ingredient compatible with said ingredient (b) and moderately plasticizing
the crosslinked gel layer. 55 2. The process of claim 1, wherein said
ingredient (b) is an acrylic copolymer obtained by copolymerizing an
alkyl(meth)acrylate, a vinly monomer having a saturated or unsaturated
heterocyclic ring having at least one nitrogen atom on a side chain of said
vinyl monomer and (meth)acrylic acid. 9    3. The process of claim 1,
wherein said ingredient (a) is estradiol. 4. The process of claim 1,
wherein the weight ratio of said ingredient (b) to said ingredient (c) is
from 1.0/0.4 to 1.0/2.0. 5. The process of claim 4, wherein the weight
ratio of said ingredient (b) to said ingredient (c) is from 1.0/0.6 to
1.0/1.8. 6. The process of claim 1, wherein the content of said estrogen is
20% by weight or less based on the 10    total amount of said crosslinked
gel layer. 7. The process of claim 6, wherein the content of said estrogen
is from 1 to 10% by weight based on the total amount of said crosslinked
gel layer. 15  8.  The process of claim 7, wherein the content of said
estrogen is from 1 to 8% by weight based on the total amount of said
crosslinked gel layer. 9. The process of claim 1, wherein said composition
further comprises a crosslinking agent selected from a trifunctional
isocyanate, a metal alcoholate, and a metal chelate compound comprising
titanium or 20    aluminum in an amount of from 0.01 to 2.0 parts by weight
per 100 parts by weight of said acrylate polymer. 10. The process of claim
1, wherein the thickness of said crosslinked gel layer is from 10 to 300
[err]. 25  11. The process of claim 10, wherein the thickness of said
crosslinked gel layer is from 40 to 150 [err]. PatentansprUche
PatentansprUche ffr folgende Vertragsstaaten: BE, CH, Li, DE, DK, FR, GB,
IT, LU, NL, SE 30  1. Ostrogenhaltiges Gelpriparat, umfassend ein Substrat
mit einer vemetzten Gelschicht auf einer Oberflache davon, die durch
Vernetzen einer Zusammensetzung gebildet ist, welche die folgenden
Bestandteile (a) bis (c) umfaft, wobei das Gewichtsverhaltnis des
Bestandteils (b) zu dem Bestandteil (c) 1,0/0,25 bis 1,0/2,0 betrigt: (a)
C6strogen; 35       (b) ein Acrylatpolymer; und (c) einen flOssigen
Bestandteil, der mit dem Bestandteil (b) vertraiglich ist und die vemetzte
Gelschicht maifig weichmacht. 2. Ostrogenhaltiges Gelpraparat nach Anspruch
1, worin der Bestandteil (b) ein Acrylcopolymer ist, das 40     durch
Copolymerisleren eines Alkyl(meth)acrylats, eines Vinylmonomers mit einem
gesIttigten oder ungesattigten heterocyclischen Ring mit mindestens einem
Stickstoffatom an einer Seitenkette des Vinylmonomers und (Meth)acrylsaure
erhalten wird. 



3  Ostrogenhaltiges Gelpriparat nach Anspruch 1, worin der Bestandteil (a)
Ostradiol ist. 45 4. 6strogenhaltiges Gelpraparat nach Anspruch 1, worin
das Gewichtsverh~ltnis des Bestandteils (b) zu dem Bestandteil (c) 1,0/0,4
bis 1,0/2,0 betrlgt. 5. Ostrogenhaltiges Gelpriparat nach Anspruch 4, worin
das Gewichtsverhfltnis des Bestandteils (b) zu 50     dem Bestandteil (c)
1,0/0,6 bis 1,0/1,8 betrIgt. 6. 1strogenhaltiges Gelpraparat nach Anspruch
1, worin der Gehalt des Ostrogens 20 Gew.-% oder weniger, bezogen auf die
Gesamtmenge der vemetzten Gelschicht, betrdgt. 55  7. Ostrogenhaltiges
Gelpriparat nach Anspruch 6, worin der Gehalt des Ostrogens 1 bis 10
Gew.-%, - bezogen auf die Gesamtmenge der vernetzten Gelschicht, betrAgt.
10    &  Ostrogenhaltiges Gelpr~parat nach Anspruch 7, worin der Gehalt des
Ostrogens 1 bis 8 Gew.-%, bezogen auf die Gesamtmenge der vemetzten
Gelschicht, betrigt. 9. Ostrogenhaltiges Gelpr~parat nach Anspruch 1, worin
die Zusammensetzung weiterhin ein Vernet- 6      zungsmittel, ausgewlihit
aus einem trifunktionellen Isocyanat, einem Metallalkoholat, und einer
Metall- chelatverbindung, umfassend Titan oder Aluminium, in elner Menge
von 0,01 bis 2,0 Gewichtsteilen pro 100 Gewichtsteile des Acrylatpolymers
umfaBt. 10. Ostrogenhaltiges Gelprlparat nach Anspruch 1, worin die Dicke
der vernetzten Gelschicht 10 bis 300 t0     am betragt. 11.
15strogenhaltiges Gelpriparat nach Anspruch 10, worin die Dicke der
vemetzten Gelschicht 40 bis 150 arm betragt. 15 PatentansprUche fir
folgende Vertragsstaaten :GR, ES 1. Verfahren zum Herstellen eines
ostrogenhaltigen Gelpraparats, umfassend das Auftragen einer vemetz- ten
Gelschicht auf eine Oberfilche eines Substrats, die durch Vernetzen einer
Zusammensetzung gebildet ist, welche die folgenden Bestandteile (a) bis (c)
umfa~t, wobei des Gewichtsverhaltnis des 20     Bestandteils (b) zu dem
Bestandteil (c) 1,0/0,25 bis 1,0/2,0 betrigt: (a) Ostrogen; (b) ein
Acrylatpolymer; und (c) einen flUssigen Bestandteil, der mit dem
Bestandteil (b) vertrAglich ist und die vernetzte Gelschicht mia~ig
weichmacht. 25 2. Verfahren nach Anspruch 1, worm der Bestandteil (b) ein
Acrylcopolymer ist, das durch Copolymenisie- ren eines Alkyl(meth)acrylats,
eines Vinylmonomers mit einem gesattigten oder ungesaittigten heterocy-
clischen Ring mit mindestens einem Stickstoffatom an einer Seitenkette des
Vinylmonomers und (Meth)acrylsliure erhalten wird. 30 3. VeRfahren nach
Anspruch 1, worin der Bestandteil (a) Ostradiol ist. 4. Verfahren nach
Anspruch 1, worin das Gewichtsverhaltnis des Bestandteils (b) zu dem
Bestandteil (c) 1,0/0,4 bis 1,0/2,0 betragt. 35 5. VeRfahren nach Anspruch
4, worin das Gewichtsverhaltnis des Bestandteils (b) zu dem Bestandteil (c)
1,0/0,6 bis 1,0/1,8 betragt. 6. Verfahren nach Anspruch 1, worin der Gehalt
des Ostrogens 20 Gew.-% oder weniger, bezogen auf die 40     Gesamtmenge
der vernetzten Gelschicht, betragt. 7. VeRfahren nach Anspruch 8, worin der
Gehalt des Ostrogens 1 bis 10 Gew.-%, bezogen auf die Gesamtmenge der
vemetzten Gelschicht, betragt. 45  &  VeRfahren nach Anspruch 7, worin der
Gehalt des Ostrogens 1 bis 8 Gew.-%, bezogen auf die Gesamtmenge der
vernetzten Gelschicht, betr~gt. 9. VeRfahren nach Anspruch 1, worin die
Zusammensetzung weiterhin ein Vernetzungsmittel, ausgewlhit aus einem
trifunktionellen Isocyanat, einem Metallalkoholat, und elner
Metallchelatverbindung, umfas- 



50     send Titan oder Aluminium, in einer Menge von 0,01 bis 2,0
Gewichtsteilen pro 100 Gewichtsteile des Acrylatpolymers umfaBt. 10.
Verfahren nach Anspruch 1, worin die Dicke der vernetzten Gelschicht 10 bis
300 jim betragt. 55  11. Verfahren nach Anspruch 10, worin die Dicke der
vernetzten Gelschicht 40 bis 150 um betragt. 11    EP 0 435 200 B1
|I ||  ||||1| 1||1| ||  t!I * C   L  M   S* Revendicatlons Revendlcatlons
pour lee Etats contractants sulvants: BE, CH, LI, DE, DK, FR, GB, IT, LU,
NL, SE 1. Preparation de gel contenant un oestrogbne, comprenant un
substrat presentant sur une surface une 5      couche de gel reticule
formee par reticulation d'une composition comprenant les composants (a) a
(c) suivants, le rapport ponderal dudit composant (b) audit composant (c)
etant compris entre 1,0/0,25 et 1,0/2,0: (a) un oestrogbne; (b) un polymbre
d'acrylate et 10       (c) un composant liquide compatible avec ledit
composant (b) et plastifiant moderdment la couche de gel rdticul6. 2.
Preparation de gel contenant un oestrogbne selon la revendication 1, dans
laquelle ledit composant (b) est un copolymere acrylique obtenu par
copolymerisation d'un (m6th)acrylate d'alkyle, d'un monombre 15
vinylique ayant un noyau heterocyclique sature ou insature et ayant au
moins un atome d'azote sur une chaine laterale et d'acide (meth)acrylique.
3. Preparation de gel contenant un oestrogbne selon la revendication 1,
dans laquelle ledit composant (a) est l'estradiol. 20 4. Pr6paration de gel
contenant un oestrogbne selon la revendication 1, dans laquelle le rapport
ponderal dudit composant (b) audit composant (c) est compris entre 1,0/0,4
et 1,0/2,0. 5. Prdparation de gel contenant un oestrogene selon la
revendication 4, dans laquelle le rapport ponderal 25     dudit composant
(b) audit composant (c) est compris entre 1,0/0,6 et 1,0/1,8. 6.
Preparation de gel contenant un oestrogbne selon la revendication 1, dans
laquelle la teneur en dit oestrogbne est inferieure ou egale a 20 % on
poids par rapport a la quantite totale de ladite couche de gel r6ticule. 30
7. Preparation de gel contenant un oestrogene selon la revendication 6,
dans laquelle la teneur en dit oestrogbne est comprise entre 1 et 10 % on
poids par rapport a la quantite totale de ladite couche de gel reticule. 35
&  Pr6paration de gel contenant un oestrogbne selon la revendication 7.
dans laquelle la teneur en dit oestrogbne est comprise entre 1 et 8 % en
poids par rapport & la quantite totale de ladite couche de gel rdticul4. 9.
Preparation de gel contenant un oestrogbne selon la revendication 1, dans
laquelle ladite composition 40     comprend en outre un agent reticulant
s6lectionn6 parmi un isocyanate trifonctionnel, un alcoolate de metal et un
compose ch6latd de metal comprenant du titane ou de l'aluminium en une
quantite de 0,01 a 2.0 parties en poids pour 100 parties en poids dudit
polymere d'acrylate. 10. Preparation de gel contenant un oestrogbne selon
la revendication 1, dans laquelle l'epaisseur de ladite 45     couche de
gel reticule est comprise entre 10 et 300 Unm. 11. Preparation de gel
contenant un oestrogene selon la revendication 10, dans laquelle
N'4paisseur de ladite couche de gel reticule est comprise entre 40 et 150
ULm. 5o Revendlcatlons pour les Etats contractants sulvants: GR, ES 1.
Procede de preparation d'une preparation de gel contenant un oestrogene,
comprenant l'application sur une surface d'un substrat d'une couche de gel
reticule formee par reticulation d'une composition comprenant les
composants (a) a (c) suivants, le rapport pond~ral dudit composant (b)
audit composant 



55     (C) etant compris entre 1,0/0,25 at 1,0/2,0: (a) un oestrogbne; (b)
un polymbre d'acrylate at 12    EP 0 435 200 B1* c 11111  L  ii1111  lii
(c) un composant liquide compatible avoc ledit composant (b) et plastifiant
moderement la couche de gel reticule. 2. Procedd selon la revendication 1,
dans lequel ledit composant (b) est un copolymere acrylique obtenu 5
par copolymerisation d'un (meth)acrylate d'alkyle, d'un monombre vinylique
ayant un noyau heterocy- clique sature ou insaturd et ayant au moins un
atome d'azote sur une chaine lat6rale et d'acide (m6th)- acrylique. 3.
Proc~d4 selon la revendication 1, dans loquel ledit composant (a) est
l'estradiol. ?O 4. Procede selon la revendication 1, dans lequol le rapport
ponddral dudit composant (b) audit composant (c) est compris entre 1,0/0,4
et 1,0/2,0. 5  Proc6de selon la revendication 4, dans lequel le rapport
ponderal dudit composant (b) audit composant 18     (c) est compris entre
1,0/0,6 et 1.0/1,8. 6. Procede solon la revendication 1, dans lequel la
toneur en dit oestrogbne est inferieure ou egale a 20 % on poids par
rapport A la quantit4 totale de ladite couche de gel r6ticule. i   20  7.
Proc~d4 solon la revendication 6, dans loquel la toneur on dit oestrogbne
est comprise entre 1 et 10 % en poids par rapport & la quantite totale de
ladite couche de gel rMticuld. &  Proc6d4 solon la revendication 7, dans
loquol la teneur en dit oestrogbne est comprise entre 1 et 8 % en poids par
rapport a la quantite totale de ladite couche de gel r6ticul4. 26 9.
Proced4 selon la revendication 1, dans lequel ladite composition comprend
en outre un agent reticulant s~lectionnd parmi un isocyanate
trifonctionnel, un alcoolato de mdtal et un compos4 chelate de metal
compronant du titane ou de 'aluminium en une quanfit4 comprise entre 0,01 &
2,0 parties en poids dur 100 parties en poids dudit polymbre d'acrylate. 30
10. Procede selon la revendication 1, dans lequel l'epaisseur de ladite
couche de gel reticule est comprise entre 10 et 300 um. 11. Procedd  selon
la revendication 10, dans loquel l'6paisseur de ladite couche de gel
reticule est 35     comprise entre 40 et 150 am. 40 45 50 55 13    


