
EP  0 190 262 B1 Description Field of the invention The present invention
relates to an adhesive transdermal dosage layer capable of sustained
release of 5  a pharmaceutically active drug to the skin of a human
patient. Moreover, the invention relates to a bilayer dosage form
containing a first component layer formed of a cross-linked acrylate
polymer having a pharmaceutically active drug dispersed and intimately
intermixed therein and a second component layer intimately adhered to a
surface of the first component layer, the pharmaceutically active drug
present in such an amount, and interacting with the cross-linked acrylate
polymer in such a manner, that adhesive 10  properties are maintained.
Background of the invention It is well known that many drugs, if taken
orally, are destroyed on the first pass through the liver. It is also well
known that when many drugs are taken orally, their rate of absorption into
the system is not 15  constant. In view of such difficulties, a number of
different drug delivery systems have been developed. Recently, the use of
transdermal delivery systems has met with increasing interest by
researchers in the pharmaceutical drug-delivery field. In attempting to
produce the invention described in detail infra, the inventors incorporated
a pharmaceutically active drug (nitroglycerin) into an acrylic adhesive in
order to form a transdermal drug 20  delivery system. After incorporating
the drug into the adhesive polymer, the inventors found that the adhesive
dissolved. Accordingly, the structural integrity of the dosage unit formed
was lost and the rate of release of the nitroglycerin therefrom could not
be controlled. Since the dissolution of the adhesive appeared to be caused
by the incorporation of the nitroglycerin, the inventors decreased the
amount of nitroglycerin in order to maintain the structural integrity of
the adhesive and prevent it from dissolving. The 25  inventors found that,
by decreasing the amount of nitroglycerin in the adhesive, dissolution
could be prevented and a transdermal delivery system could be prepared.
However, such a system contained a relatively small amount of
nitroglycerin. Accordingly, when the system was applied to human skin,
although the adhesive properties of the system were maintained, the release
of nitroglycerin was so slight as to not have the desired effect on the
patient to which the system was applied. The inventors have since 30  found
that others apparently attempted the same procedure and also found that the
amount of nitroglycerin released was not sufficient or not controllable due
to dissolution (see Ito, et al. in U.S. Patent 4,421,737, column 7, line
68-column 8, line 2; Canadian Patent 1,144,070, page 14, lines 3-5, and
U.S. Patent 4,420,470 at column 1, lines 23-34). In an attempt to solve the
above-referred to problems, the inventors tried various types and 35
combinations of adhesive polymers without success. The inventors found that
with certain polymers and combinations thereof, the polymer composition
formed was simply too hard and insoluble with respect to the solvent-acting
drug such as nitroglycerin. Accordingly, the polymer composition did not
have sufficient adhesive properties in order to adhere firmly to human skin
and could not incorporate therein a sufficient amount of the solvent-acting
drug such as nitroglycerin. Other polymer compositions that did have 40
sufficient adhesive properties could not maintain their structural
integrity when standing alone or when exposed to human skin and body heat
over a substantial period of time and further became dissolved when
sufficient amounts of nitroglycerin were incorporated therein. The present
inventors found that these problems could be solved by including within the
composition a cross-linking agent in a relatively small amount The
cross-linked adhesives disclosed in U.S. Patents 4,374,164 and 3,475,363
are useful in 45 connection with the present invention and these patents
are incorporated herein by reference for purposes of disclosing such
cross-linked adhesives. The inventors noted that by including large amounts
of cross-linking agents into polymer compositions that included
solvent-acting drugs incorporated therein, the adhesive properties of the
compositions were lost, i.e., the composition lost its tackiness. If
insufficient amounts of cross-linking agent 50 were included in the
composition, the composition was dissolved. Discussion of the prior art
U.S. Patent 4,294,820 to Keith, et al. discloses a polymer diffusion matrix
that allows for the transdermal delivery of phenylephrine. Keith, et al.
have also utilized a matrix-type system for the 55 transdermal delivery of
other pharmaceutically active drugs such as terbutaline (as disclosed in
U.S. Patent 4,292,302) and clonidine (as disclosed in U.S. Patent
4,292,303). A transdermal nitroglycerin delivery system is disclosed by
Sanvordeker, et al. in U.S. Patent 4,336,243 that involves the use of a
silicon matrix. Keith, et al. disclosed the use of their matrix for the
transdermal delivery of nitroglycerin in U.S. Patent 4,291,015. 60
Prior art drug-delivery systems such as those mentioned above have various
disadvantages including being difficult and expensive to manufacture and
cumbersome and messy for the patient to use. In an attempt to simplify such
systems, Striker, et al. formulated a transdermal release system that
involves incorporating a pharmaceutically active substance directly into an
adhesive material such as a skin- compatible polyacrylate; see U.S. Patent
4,409,206. The patent discloses that a number of different 65
pharmaceutically active drugs such as nitroglycerin can be incorporated in
the adhesive material (see 2    EP 0 190  262  B1 



column 4, line 5). However, due to the properties of the adhesive materials
used, the manner in which those properties are acted on by some
pharmaceutically active drug compositions, and the method of incorporating
such active drugs into the adhesives, the Striker, et al. transdermal
release system does not allow for the incorporation of a large percentage
of pharmaceutically active drug into the adhesive. 5  Accordingly, the
adhesive is likely to contain an insufficient amount of the
pharmaceutically active drug to allow delivery of a pharmaceutically
effective amount of the drug to a patient via transdermal delivery.
Hidetaka, et al. (in U.S. Patent 4,390,520) also disclosed the
incorporation of a pharmaceutically active drug (indomethacin) into a
pressure-sensitive adhesive layer in order to form a transdermal delivery
system. Although the system disclosed may be easier and more economical to
manufacture than other 10  transdermal delivery systems, the patent
contains no information with respect to how it is possible to incorporate
relatively large amounts of an organic solvent-acting pharmaceutically
active drug into an adhesive without deteriorating its adhesive properties.
U.S. Patent 4,420,470 discloses the incorporation of isosorbide dinitrate
or pentaerythritol tetranitrate into an acryl-based copolymer having a
particular glass transition temperature. 15     In U.S. Patent 4,310,509,
Berglund, et al. disclose the incorporation of a broad-spectrum
antimicrobial agent into a pressure-sensitive adhesive and mention that the
adhesive components may include various chemical modifiers such as
tackifiers, cross-linkers, stabilizers, initiators, etc. (see column 3,
lines 18-57). The Berglund, et al. invention is directed to the development
of a pressure-sensitive adhesive composition that is "substantially free of
acidic components" in order to facilitate the homogeneous dispersion of the
20 antimicrobial agents without any negative alteration to their activity.
The invention appears merely to deliver the antimicrobial agents to the
skin for their topical antibacterial effect thereon. Accordingly, the
disclosure is directed to maintaining the properties of the
pressure-sensitive adhesive so that those properties do not have an
undesirable effect on the activity of the antimicrobial agents. Berglund,
et al. do not disclose how to incorporate a relatively large amount of an
organic solvent-acting pharmaceutically 25 active drug into an adhesive
without deteriorating its adhesive properties. The GB-A-2 095 108 describes
a composite pharmaceutical preparation containing a percutaneous medicine.
This preparation comprises an adhesive layer which contains mixture of a
drug and adhesive polymer prepared by adding and mixing the drug into the
polymer. In contact with this layer there is a second layer into which the
drug from the adhesive layer can migrate. 30     Chemical Abstracts (96)
187291t discloses transdermal films for rapid drug release. The
adhesive-drug preparation comprises a support material, a tacky adhesive
layer positioned on the support material and a thin film of a polymerizable
monomer liquid containing a drug. Summary of the invention 35     The
present invention relates to an adhesive transdermal dosage layer that can
contain relatively large quantities of a pharmaceutically active drug in
the adhesive layer without causing any deterioration of the adhesive
properties. The adhesive layer contains a dermatologically acceptable
cross-linked adhesive acrylate polymer having intimately intermixed therein
a pharmaceutically effective amount of a pharmaceutically active drug
which, by itself or as dissolved in a solvent, acts as a solvent with
respect to 40 the adhesive acrylate polymer. The adhesive polymer or
polymer combinations used may have good adhesive properties and
compatibility with respect to human skin when used alone. However, these
properties are adversely affected by the addition of either a
pharmaceutically active drug such as nitroglycerin alone or a cross-linking
agent alone. More specifically, by including nitroglycerin or any
pharmaceutically active drug composition that acts as an organic solvent by
itself or as dissolved in a 45 solvent into the adhesive polymers, the
polymers are dissolved to a certain extent causing a loss of structural
integrity of the system formed of the adhesive polymers. If the
solvent-acting drug remains incorporated in the polymers, the polymers
become soft and runny and will not form a structure necessary for producing
the desired drug delivery system. Alternatively, if a cross-linking agent
alone is incorporated in the adhesive polymers, the polymers lose their
tackiness and the structure will no longer adhere to 50 human skin.
(Hereinafter, solvent-acting pharmaceutically active drugs and
pharmaceutically active drugs dissolved in solvents will be referred to as
"solvent-acting drugs"). Thus, the present invention requires the combined
presence of the adhesive acrylate polymer, the pharmaceutically active
drug, and the cross- linking agent. Applicants have found that it is
possible to prepare an adhesive transdermal dosage layer containing 55
significantly large dosages of a pharmaceutically active drug (such as
nitroglycerin) by intimately mixing an adhesive acrylate polymer (defined
in more detail infra), a pharmaceutically active drug, and a cross- linking
agent for the acrylate polymer. The cross-linking agent is added after the
adhesive acrylate polymer and the pharmaceutically active drug are mixed
thoroughly. The resulting layer, which retains its adhesive
characteristics, will have the drug mixed therein in a quantity that
facilitates transdermal application of the 60 drug. A second component
layer (or facing layer) is attached to the adhesive transdermal dosage
layer to form an adhesive bilayer transdermal dosage system that can be
applied to the skin. This second component layer is different from a
conventional release layer that may be attached to the adhesive bilayer
transdermal dosage system. The release layer is removed before application
of the adhesive bilayer 65 transdermal dosage system to the skin. 3    



EP  0 190 262 B1 The present inventors have found that by combining
solvent-acting drugs and cross-linking agents with adhesive acrylate
polymers, it is possible to incorporate the solvent-acting drugs in the
polymers in relatively large amounts without adversely affecting the
desirable properties of the polymers. 5  Objects of the invention It is an
object of the present invention to provide an adhesive transdermal dosage
system for the sustained release of a pharmaceutically active drug to the
skin of a human patient, the dosage system containing a first component
layer that is a pharmaceutically active drug containing essentially planar
sheet of an at least partially cross-linked acrylate adhesive, the
essentially planar sheet comprising a 10  flexible self-supporting
cross-linked acrylate polymer of sufficient adhesivity, durability, and
strength where the skin of the patient can be maintained in intimate
diffusional contact therewith, the layer capable of retaining a quantity of
pharmaceutically active drug over a period of 24 hours without destruction
of the physical integrity of the sheet, the essentially planar sheet being
capable of retaining dispersed therein sufficient pharmaceutically active
drug to deliver to the skin a pharmaceutically effective amount of the 15
pharmaceutically active drug up to a 24-hour or more time interval, without
dissolution of the at least partially cross-linked acrylate polymer
adhesive, and a second component layer intimately adhered to one side of
the first component layer, the second component layer being resistant to
the passage of the pharmaceutically active drug from the first component
layer. Another object of the invention is to provide a dosage system
further having a release liner placed over 20 the first component layer on
a surface opposite the second component layer, the release liner being
resistant to the passage of a pharmaceutically active drug from the first
component layer. The release liner is removed from the system when it is
applied to a patient. Still another object of the invention is to provide a
dosage system wherein nitroglycerin is delivered to the skin in an amount
of from about 0.3 to about 0.7 mg per square centimeter of the first
component layer 25 per 24-hour time interval. Yet another object of the
invention is to provide a dosage system wherein isosorbide dinitrate is
delivered to the skin in an amount of from about 0.1 to about 0.3 mg per
square centimeter of the first component layer per 24-hour time interval.
Another object of the invention is to provide an adhesive transdermal
dosage system containing a 30 large quantity of pharmaceutically active
drug so that there is always an adequate supply of the drug for passage
through the human skin, which is the rate controlling agent. These and
other objects of the invention will become apparent to those skilled in the
art upon reading the following detailed description. 35 Detailed
description of the invention The present inventors have developed an
adhesive transdermal dosage system for the sustained release of a
pharmaceutically active drug to the skin of a human patient. The dosage
system has a first component layer which is a cross-linked acrylate polymer
having a pharmaceutically active drug intimately dispersed therein and a
second component layer that is intimately adhered to a surface of the first
40 component layer. The first component layer is a pharmaceutically active
drug-containing planar sheet of an at least partially cross-linked
pressure-sensitive acrylate adhesive. The planar sheet is a flexible,
self-supporting, cross-linked acrylate polymer of sufficient adhesivity,
durability, and strength whereby intimate diffusional contact with the skin
of the patient is maintained for a period of at least 24 hours without
destruction of the 45 physical integrity of the sheet. The planar sheet is
capable of retaining dispersed therein sufficient pharmaceutically active
drug to deliver to the skin a pharmaceutically effective amount of the
pharmaceutically active drug over a 24-hour time interval, without
dissolution of the at least partially cross- linked acrylate adhesive. The
pharmaceutically active drug is present in the adhesive in such an amount,
and interacts with the adhesive in such a manner, that the adhesive
properties are maintained and may be so improved. Various types of
dermatologically-acceptable adhesive polymers can be used in connection
with the invention but dermatologically-acceptable acrylic adhesive polymer
compositions work particularly well. The adhesives used in the present
invention contain about 1 to about 5% by weight of acrylic acid, about 5 to
about 20% by weight of a [err] to [err] alkyl acrylate which functions as
an internal plasticizer. The 55 adhesives can also contain about 15 to
about 94% by weight of a chain extender monomer bearing ethylenic
unsaturation such as ethyl methacrylate, methyl methacrylate, and ethyl
acrylate. The acrylic acid provides the necessary carboxylic group needed
to effect reaction with the cross- linking agent. Representative [err] to
[err] alkyl acrylates include n-butyl acrylate, hexyl acrylate,
2-ethylbutyl acrylate, 60  isooctyl acrylate, 2-ethylhexyl acrylate, decyl
acrylate, and dodecyl acrylate. The presence of the relatively large side
chains permits these materials to function as internal plasticizers. Other
representative chain extenders in addition to those mentioned previously
include vinyl monomers such as vinyl acetate, vinyl propionate, vinyl
butyrate, vinyl toluene, styrene, vinyl benzene and the like; hydroxy alkyl
(meth)acrylates such as hydroxyethyl methacrylate, hydroxyethyl acrylate,
65 hydroxypropyl methacrylate, and hydroxypropyl acrylate; polyalkylene
glycol (meth)acrylates such as 4    



EP 190 262 B1 diethylene glycol monoacrylate, diethylene glycol
monomethacrylate, dipropylene glycol monoacrylate, dipropylene  glycol
monomethacrylate, triethylene  glycol  monoacrylate, triethylene  glycol
monomethacrylate, tetraethylene glycol monoacrylate, and polyethylene
glycol monoacrylate; acrylamide, methacrylamide, (meth)acrylonitrile, and
the like. Chain extending monomers are well known in the art and 5  other
such monomers can be used as long as they can produce an adhesive having
the characteristics required for use in the present invention. The
cross-linking agents useful in the present invention are those materials
capable of reacting with the carboxyl groups of the acrylic acid components
of the adhesive. Representative cross-linking agents include formaldehyde
resins based on melamine such as methylol melamines and methylol ureas and
10 divalent metallic salts such as zinc acetate. The cross-linking
mechanism is a nucleophilic second order substitution. The cross-linking
agents are present in an amount of 0.2 to about 1% by weight based on the
total weight of the first component layer. As a specific example of a
useful adhesive composition, the inventors have found that a butylacrylate
15  copolymer having a molecular weight in the range of 2,000 to 1 million
with a peak at 65,000 is particularly useful, especially when it contains
0.5% alkyl-substituted melamine with an emulsifying agent in combination
with 36% weight water. The inventors have also found that a butylacrylate
copolymer having a molecular weight in the range of 2,000 to 1 million with
a peak at 47,000 is also particularly useful, especially when containing
emulsifying agents in combination with 34% water. These copolymers may be
20 combined with a thickener which is a copolymer composition that includes
potassium polyacrylate and/or sodium polyacrylate. (Amsco-Res 6038 has been
found to be a useful thickener). The adhesive polymer compositions of the
invention are combined with a pharmaceutically active drug, e.g., a
vasodilator such as nitroglycerin, which acts as a solvent with respect to
the adhesives and then is combined with a cross-linking agent. The
cross-linking agent may be comprised of about 81% 25 trialkyl melamine
derivative, about 10% water, and about 9% methanol. The cross-linking agent
as a whole is present in the composition in an amount in the range of 0.2
to 1% by weight based on the total weight of the composition including
adhesive polymer, pharmaceutically active drug, and cross-linking agent.
The effects of cross-linkers are discussed in U.S. Patent 4,374,164
referred to above. The melamine derivative may be a melamine-formaldehyde
polymer formed in the presence of excess formaldehyde resulting in the 30
presence of groups that will readily react with carboxyl groups in the
acrylic acid portion of the adhesive. As indicated above, the dosage unit
of the present invention might have any solvent-acting drug incorporated
therein. In its preferred form, the drug is a vasodilator. More
specifically, the vasodilators are nitrate esters (-C-O-[err])
characterized by a sequence of carbon-oxygen-nitrogen and nitrate esters
characterized by a (-C-O-NO) sequence. Nitro compounds (which are not
vasodilators) possess carbon- 35 nitrogen bonds (C-[err]). Thus, glyceryl
trinitrate is not a nitro compound, and it is erroneously called
nitroglycerin; however, this nomenclature is both widespread and official.
Preferred embodiments of the invention include solids of mannitol
hexanitrate, erythritol tetranitrate, pentaerythritol tetranitrate and/or
isosorbide dinitrate dissolved in a solvent and incorporated in the
cross-linked adhesive. The most preferred embodiment is nitroglycerin
incorporated in the cross-linked adhesive and especially 40 incorporated in
an amount of about 20 to 50 or 60% by weight based on the weight of the
first component layer. By adjusting the type and amount of adhesive
polymer, vasodilator, and cross-linking agent, it is possible to produce an
adhesive composition that can be effectively utilized as a transdermal drug
delivery system. The interacting effects of the solvent-acting vasodilator
and cross-linking agent make it possible to 45 improve the stability,
adhesion, wear and amount of drug delivery per unit area. In order to be
useful in the invention, the acrylic adhesives must be dermatologically
acceptable since the dosage system of the invention is to be applied to
human skin. Further, the acrylic composition utilized must be sufficiently
adhesive so as to firmly adhere to human skin, even when subjected to
certain adverse conditions such as humidity, movement and showers and/or
bathing, but not be so adhesive as to cause 50 irritation to the skin or
substantial discomfort to the patient when removed from the skin. Further,
the adhesives used must be compatible with the solvent-acting drug used.
Once the mixture of the acrylic adhesive polymer and the pharmaceutically
active drug is formed, it must be combined with a cross-linking agent for
use in connection with the present invention. The inventors have found that
active derivatives of trialkyl melamine are useful cross-linkers when used
in 55 combination with copolymers containing a butylacrylate component.
(See U.S. Patent 4,374,164 wherein the alkyl is isobutyl forming
isobutylated melamine). When utilizing trialkyl melamine derivatives in
combination with the butylacrylate copolymer, the cross-linking agent is
preferably present in an amount in the range of 0.3 to 0.8% by weight and
particularly preferably 0.4% by weight. It is known that very small amounts
of cross-linking agents can have a substantial effect on the properties of
the polymers. U.S. Patent 60 3,520,806 is incorporated herein by reference
with respect to its disclosure of cross-linking agents and the amounts
necessary in order to produce a cross-linked polymer. The inclusion of the
cross-linking agent in the acrylic adhesive allows the system to maintain
its structural integrity even in the presence of the solvent-acting drugs.
The cross-linking agent causes the formation of a three-dimensional
molecular lattice network. The formation of such a network distinguishes 65
the cross-linked adhesives disclosed herein from acrylic adhesives used in
the prior art. 5  



EP 0 190 262 B1 It is preferable in the present invention to include a
thickener in a first component layer comprised of the cross-linked acrylic
adhesive and solvent-acting drug. Although it is believed that various
thickeners that would be known to those skilled in the art could be used,
the present inventors have found it particularly useful to include a
thickener which is a copolymer of potassium polyacrylate and a lesser 5
amount of an hydroxyalkyl acrylate. Such a thickener is sold by Union 76
under the trade name Amsco- Res[err] 6038. The thickener should be chosen
and included in an amount so as to allow for the creation of a smooth
composition and good distribution of the throughout the cross-linked
acrylic adhesive. The thickener is generally present in an amount in the
range of 0.9 to about 1.4% by weight and more preferably in an amount of
1.0% by weight. 10     The second (or facing) layer is a backing layer for
preventing the escape of active ingredients from the first layer. However,
the second layer should not absorb the active ingredient and act as a
"sink" for the active ingredient. The second layer is desirably
oxygen-permeable, but may be an occlusive material such as metal foil (e.g.
aluminum), polyolefin (e.g. polyethylene or polypropylene), polyester (e.g.
polyethylene terephthalate), and polyamide (e.g. nylon), as described in
U.S. Patent 4,291,015, the disclosure of which is 15 incorporated by
reference. Example Component                          Target        Range
20               Acrylic Pressure-Sensitive Adhesive (Monsanto RA-301
1)[err]    30.2         27 -35 Acrylic Pressure-Sensitive Adhesive
(Monsanto RA-2397)[err]     30.2         27 -35 25 Nitroglycerin[err]
33.4        30.0-38.4 Thickener (Union 78 Amsco-Res[err] 6038)[err]
1.2          .9- 1.8 30 Cross-linking Agent (American Cyanamid Aerotex[err]
Resin 3730)[err]                       .4           .2- .8 35
Water                                4.0         up to 10 100.00% 1. Butyl
acrylate copolymer 40              (MW 2,000-1,000,000, peak at 65,000)
with 0.5% alkyl substituted melamine with emulsifier (36% water). 2. Butyl
acrylate copolymer (MW 2,000-1,000,000, peak at 47,000) with emulsifier
(34% water). 3. The amount of pure nitroglycerin after any solvent is taken
off. 45               4. 13% copolymer-sodium polyacrylate. 5. 81% trialkyl
melamine derivative, 10% water, 9% MeOH. The dosage system of the present
invention can be produced in a number of ways. It is particularly important
to form the first component layer in a series of steps using sufficient
agitation, at each step, so as 50 to avoid coagulation and clumping
together of any of the components. After the first component layer is
formed, the composition making up this layer can be placed in contact with
the second component layer in any manner known to those skilled in the art
in order to produce the bilayer transdermal dosage system. The bilayer
transdermal dosage system can be produced as follows: (1) appropriate
amounts of one or more acrylic adhesives are combined and mixed thoroughly
55  together in a vessel; (2) the mixed adhesives are then mixed with an
appropriate amount of purified water until a homogeneous mixture of the
adhesives and water is obtained; (3) a thickener is then added to the
water-adhesive mixture and agitated to form a smooth homogeneous mixture;
60    (4) the homogeneous mixture is then transferred to a vessel where a
pharmaceutically active drug such as nitroglycerin can be added; (5) the
pharmaceutically active drug is then added to the homogeneous mixture and
agitation is carried out until the mixture and the pharmaceutically active
drug form a smooth homogeneous mix; (6) the homogeneous mix containing the
pharmaceutically active drug is then transferred to an 65 adhesive mixing
vessel; 6    EP 0 190 262 B1 (7) the mix containing the pharmaceutically
active drug is then combined with a cross-linking agent and thoroughly
agitated in order to cause cross-linking between the polymer chains of the
pressure- sensitive adhesive; 



(8) the cross-linked acrylic adhesive containing the pharmaceutically
active drug is then transferred to a 5 coating station; (9) the
cross-linked adhesive containing the pharmaceutically active drug is now in
a form such that it makes up the first component layer of the invention and
can be released onto a layer which will form the second component layer;
(10) when the first component layer has been placed onto the second layer,
the bilayer system is then 10 passed into a heating means in order to
remove water and/or solvents which may have been included in the mixing
procedure; and (11) after the heating is completed and the solvents are
removed, the first component layer will be firmly adhered to the second
component layer and the system can be wound into rolls for storage; or
alternatively 15     (12) the bilayer system is cut or punched into forms
making up a bilayer transdermal dosage unit. The dosage system may be cut
into any desirable unit form. However, a circular form is particularly
preferred as it contains no corners which might be easily detached from the
skin. The amounts of each of the components can be particularly adjusted
within the above-disclosed ranges by those skilled in the art in order to
obtain the desired results. Some of the order of the steps, the amount of
the ingredients, and the 20 amount and time of agitation or mixing are
important with respect to avoiding coagulation or clumping together of the
components. These factors can be adjusted by those skilled in the art while
keeping in mind the object of providing a smooth homogeneous mix. Other
methods including changing some of the order of steps can be carried out
and will give desirable results. In addition to having various shapes, the
dosage units produced may come in various sizes. A surface 25 area in the
range of 1 to 200 cm2 is contemplated and the presently contemplated
preferred sizes are 5, 10, 15, 20, 25 and 30 [err]. The thickness may vary
over a wide range but is preferably 2.5 to 5 mm and particularly preferably
3.5 to 4 mm thick. The present invention allows for the incorporation of
enough pharmaceutically active drug such as nitroglycerin to provide
efficacy with a dosage system having a 5 cm2 surface area and a thickness
of about 3.5 to 4 mm. 30     In the above referred-to steps, the acrylic
adhesive was first formed and then had the nitroglycerin added to it in a
pure form. In order to carry out such a procedure, the nitroglycerin must
be added to the adhesive in an explosion-proof container. After adding the
nitroglycerin to the adhesive, the mixture becomes stabilized and can be
transported without danger. If bomb-proof facilities are not available for
containing nitroglycerin in a pure form, then the bilayer transdermal
dosage unit can be prepared by the 35  following steps: (1) appropriate
amounts of one or more acrylic adhesives are combined together and
thoroughly mixed in a mixing vessel; (2) the pressure-sensitive adhesives
are combined with purified water in order to form a homogeneous mixture; 40
(3) the homogeneous mixture of water and adhesive is combined with a
solution of nitroglycerin with ethanol (the nitroglycerin is present in the
ethanol in a ratio of ethanol:nitroglycerin of 9:1) and the nitroglycerin
solution and adhesive are thoroughly agitated together in order to form a
homogeneous mix; (4) the mix of nitroglycerin and adhesive is then treated
in order to remove 85 to 95% of the ethanol; (5) a thickener is added to
the adhesive and agitated in order to form a smooth mixture; 45     (6) a
cross-linking agent is added to the smooth mixture and thoroughly mixed in
order to bring about cross-linking between the polymer chains of the
adhesive; and (7) the cross-linked adhesive containing the nitroglycerin is
now in a form which makes up the first component layer of the invention and
can be transferred to a coating station. As previously indicated, it is
believed that the above method can be carried out in a variety of different
50 ways in order to obtain the desired results. Modifications will be
apparent to those skilled in the art. The immediately preceding example
included water in orderto avoid "alcohol shock", i.e. destroying the stable
emulsion resulting in coagulation of the polymers. Accordingly, water was
added in the step (2) of the above referred-to method. Further, a thickener
was added with step (3) of each of the above referred to methods prior to
adding any nitroglycerin. (The thickener was added in order to provide a
sufficiently high 55 yield point for supporting the nitroglycerin as it
migrates through the water into the polymer). The present invention has
been disclosed and described herein in what is believed to be its most
preferred embodiments. However, it is recognized that those skilled in the
art will contemplate variations thereof which are not specifically
disclosed herein. Accordingly, the scope of the present invention should
not be construed as being limited to the above description. 60 Claims 1. An
adhesive bilayer transdermal dosage system for the sustained release of a
pharmaceutically active drug to the skin of a human patient, comprising: 65
(i) a first component layer formed of a pharmaceutically active drug
containing essentially planar sheet 7    EP 0190262 B1 (7) the mix
containing the pharmaceutically active drug is then combined with a
cross-linking agent and thoroughly agitated in order to cause cross-linking
between the polymer chains of the pressure- 



sensitive adhesive; (8) the cross-linked acrylic adhesive containing the
pharmaceutically active drug is then transferred to a 5 coating station;
(9) the cross-linked adhesive containing the pharmaceutically active drug
is now in a form such that it makes up the first component layer of the
invention and can be released onto a layer which will form the second
component layer; (10) when the first component layer has been placed onto
the second layer, the bilayer system is then 10 passed into a heating means
in order to remove water and/or solvents which may have been included in
the mixing procedure; and (11) after the heating is completed and the
solvents are removed, the first component layer will be firmly adhered to
the second component layer and the system can be wound into rolls for
storage; or alternatively 15    (12) the bilayer system is cut or punched
into forms making up a bilayer transdermal dosage unit. The dosage system
may be cut into any desirable unit form. However, a circular form is
particularly preferred as it contains no corners which might be easily
detached from the skin. The amounts of each of the components can be
particularly adjusted within the above-disclosed ranges by those skilled in
the art in order to obtain the desired results. Some of the order of the
steps, the amount of the ingredients, and the 20 amount and time of
agitation or mixing are important with respect to avoiding coagulation or
clumping together of the components. These factors can be adjusted by those
skilled in the art while keeping in mind the object of providing a smooth
homogeneous mix. Other methods including changing some of the order of
steps can be carried out and will give desirable results. In addition to
having various shapes, the dosage units produced may come in various sizes.
A surface 25 area in the range of 1 to 200 [err] is contemplated and the
presently contemplated preferred sizes are 5, 10, 15, 20, 25 and 30 cm2.
The thickness may vary over a wide range but is preferably 2.5 to 5 mm and
particularly preferably 3.5 to 4 mm thick. The present invention allows for
the incorporation of enough pharmaceutically active drug such as
nitroglycerin to provide efficacy with a dosage system having a 5 cm2
surface area and a thickness of about 3.5 to 4 mm. 30    In the above
referred-to steps, the acrylic adhesive was first formed and then had the
nitroglycerin added to it in a pure form. In order to carry out such a
procedure, the nitroglycerin must be added to the adhesive in an
explosion-proof container. After adding the nitroglycerin to the adhesive,
the mixture becomes stabilized and can be transported without danger. If
bomb-proof facilities are not available for containing nitroglycerin in a
pure form, then the bilayer transdermal dosage unit can be prepared by the
35 following steps: (1) appropriate amounts of one or more acrylic
adhesives are combined together and thoroughly mixed in a mixing vessel;
(2) the pressure-sensitive adhesives are combined with purified water in
order to form a homogeneous mixture; 40     (3) the homogeneous mixture of
water and adhesive is combined with a solution of nitroglycerin with
ethanol (the nitroglycerin is present in the ethanol in a ratio of
ethanol:nitroglycerin of 9:1) and the nitroglycerin solution and adhesive
are thoroughly agitated together in order to form a homogeneous mix; (4)
the mix of nitroglycerin and adhesive is then treated in order to remove 85
to 95% of the ethanol; (5) a thickener is added to the adhesive and
agitated in order to form a smooth mixture; 45     (6) a cross-linking
agent is added to the smooth mixture and thoroughly mixed in order to bring
about cross-linking between the polymer chains of the adhesive; and (7) the
cross-linked adhesive containing the nitroglycerin is now in a form which
makes up the first component layer of the invention and can be transferred
to a coating station. As previously indicated, it is believed that the
above method can be carried out in a variety of different so ways in order
to obtain the desired results. Modifications will be apparent to those
skilled in the art. The immediately preceding example included water in
order to avoid "alcohol shock", i.e. destroying the stable emulsion
resulting in coagulation of the polymers. Accordingly, water was added in
the step (2) of the above referred-to method. Further, a thickener was
added with step (3) of each of the above referred to methods prior to
adding any nitroglycerin. (The thickener was added in order to provide a
sufficiently high 55 yield point for supporting the nitroglycerin as it
migrates through the water into the polymer). The present invention has
been disclosed and described herein in what is believed to be its most
preferred embodiments. However, it is recognized that those skilled in the
art will contemplate variations thereof which are not specifically
disclosed herein. Accordingly, the scope of the present invention should
not be construed as being limited to the above description. 60 Claims 1. An
adhesive bilayer transdermal dosage system for the sustained release of a
pharmaceutically active drug to the skin of a human patient, comprising: 65
(i) a first component layer formed of a pharmaceutically active drug
containing essentially planar sheet 7    EP 0 190 262 B1 of an at least
partially cross-linked acrylic pressure-sensitive adhesive, said
essentially planar sheet 



comprising a flexible self-supporting cross-linked acrylate polymer of
sufficient adhesivity, durability and strength whereby intimate diffusional
contact with skin of the patient is maintained for a period of at least
about 24 hours without destruction of the physical integrity of said sheet,
said essentially planar sheet being capable of retaining dispersed therein
sufficient, pharmaceutically active drug to deliver to the skin a
pharmaceutically effective amount of said pharmaceutically active drug over
a 24-hour time interval, without dissolution of the at least partially
cross-linked acrylic pressure-sensitive adhesive and (ii) a second
component layer intimately adhered to one side of said first component
layer, said second component layer being resistant to the passage of
pharmaceutically active drug from said first component 10  layer; wherein
said first component layer is obtained from a mixture of an acrylic
adhesive, wherein said acrylic adhesive comprises carboxyl groups capable
of reacting with a cross-linking agent, said pharmaceutically active drug,
a cross-linking agent and water. 2. The adhesive bilayer transdermal dosage
system of Claim 1, further comprising: a release liner 15  placed over said
first component layer on a surface opposite said second component layer,
the release liner being resistant to the passage of pharmaceutically active
drug from said first component layer. 3. The adhesive bilayer transdermal
dosage unit of Claim 1, wherein said pharmaceutically active drug is
nitroglycerin which is delivered to the skin in an amount of from 0.3 to
0.7 mg per square centimeter of said first component layer per 24-hour time
interval. 20     4. The adhesive bilayer transdermal dosage system of Claim
1, 2 or 3 wherein said first component layer is obtained from said mixture
wherein 40 to 80% of said acrylic adhesive comprises 1 to 5% by weight of
acrylic acid and 5 to 20% by weight of a [err] to [err] alkylacrylate; 20
to 60% by weight of said pharmaceutically active drugs; 0.2 to 1% of said
cross-linking agent and 10% or less of water are present. 5. The adhesive
bilayer transdermal dosage system of Claim 4, wherein said first component
layer is 25  obtained from said mixture wherein said acrylic adhesive is
present in an amount of 54 to 70% by weight. 6. The adhesive bilayer
transdermal dosage system of Claim 4, wherein said pharmaceutically active
drug is a vasodilator. 7. The adhesive bilayer transdermal dosage system of
Claim 6, wherein said vasodilator is nitroglycerin and is present in an
amount in the range of 30 to 38.4% by weight. 30     8. The adhesive
bilayer transdermal dosage system of Claim 4, wherein said first component
layer is obtained from said mixture wherein said cross-linking agent is a
melamine derivative present in the amount in the range of 0.3 to 0.8% by
weight. 9. The adhesive bilayer transdermal dosage system of Claim 4,
wherein a thickener is present in an amount of 0.9 to 1.8% by weight. 35
10. The adhesive bilayer transdermal dosage system of Claim 4, wherein said
first component layer is obtained from said mixture wherein said water is
present in an amount of 4% by weight, said acrylic adhesive is present in
an amount of 61.4% by weight, nitroglycerin is present in an amount of
33.4% by weight, said cross-linking agent is present in an amount of 0.4%
by weight, and said thickener is present in an amount of 1.0% by weight. 40
11. An adhesive transdermal layer for the sustained release of a
pharmaceutically active drug to the skin of a human patient, comprising: a
pharmaceutically active drug-containing essentially planar sheet of at
least partially cross-linked acrylic adhesive, said essentially planar
sheet comprising a flexible self-supporting cross-linked acrylate polymer
of sufficient adhesivity, durability and strength whereby intimate
diffusional contact with skin of 45 the patient is maintained for a period
of at least about 24 hours without destruction of the physical integrity
thereof, said essentially planar sheet being capable of retaining dispersed
therein pharmaceutically active drug to deliver to the skin a
pharmaceutically effective amount of said pharmaceutically active drug over
a 24-hour time interval, without dissolution of the at least partially
cross-linked acrylic pressure-sensitive adhesive; 50     wherein said layer
is obtained from a mixture of an acrylic adhesive; wherein said acrylic
adhesive comprises carboxyl groups capable of reacting with a cross-linking
agent; said pharmaceutically active drug; a cross-linking agent and water.
12. The adhesive transdermal layer of Claim 11 obtained from said mixture
wherein said acrylic adhesive comprises 1 to 5% by weight of acrylic acid
and 5 to 20% by weight of C4 to C12 alkylacrylate; 20 to 55  60% by weight
of said pharmaceutically active drug; 0.2 to 1% of said cross-linking agent
and 10% or less of water. 13. The adhesive transdermal layer of Claim 11 or
12 wherein said pharmaceutically active drug is a vasodilator. 14. The
adhesive transdermal layer of Claim 13 wherein said vasodilator is
nitroglycerin. 60     15. The adhesive transdermal layer of Claim 13
wherein said vasodilator is isosorbide dinitrate. 16. Process for preparing
an adhesive transdermal layer for the sustained release of a
pharmaceutically active drug comprising a) mixing an acrylic adhesive and
water to form a homogeneous mixture; b) adding a pharmaceutically active
drug to said homogeneous mixture; 65 8    



EP 0190262 B1 c) forming a smooth homogeneous mix of said pharmaceutically
active drug and said homogeneous mixture; d) adding a cross-linking agent
for said acrylic adhesive to said smooth homogeneous mix; e) undertaking
cross-linking between said cross-linking agent and said acrylid adhesive;
and 5     f) removing sufficient water and solvent from the product of step
e) to form said adhesive transdermal layer. 17. The process of Claim 16,
wherein said pharmaceutically active drug is a vasodilator. 18. The process
of Claim 17, wherein said vasodilator is nitroglycerin. 19. The process of
Claim 18, wherein said nitroglycerin is present in an amount of 20 to 50%
by weight 10 based on said adhesive transdermal layer. Patentansprfiche 1.
Klebefahiges zweischichtiges transdermales Dosierungssystem zur
Langzeit-Abgabe eines 15 pharmazeutisch aktiven Medikaments an die Haut
eines Human-Patienten, umfassend Cl) eine erste Komponenten-Schicht,
gebildet aus einer ein pharmazeutisch aktives Medikament enthaltenden, im
wesentlichen ebenen Folie eines wenigstens teilweise vernetzten
druckempfindlichen Acryl-Klebstoffs wobei diese im wesentlichen ebene Folie
ein flexibles selbsttragendes vernetztes Acrylat- Polymer mit genugender
Haftfghigkeit, Haltbarkeit und Festigkeit umfaBt, wodurch ein inniger
0Diffusionskontakt mit der Haut des Patienten ohne Zerstorung der
physikalischen Unversehrtheit der Folie Ober einen Zeitraum von wenigstens
24 h aufrechterhalten wird, wobei die im wesentlichen ebene Folie befshigt
ist, darin dispergiert genugend pharmazeutisch aktives Medikament
zuruickzuhalten, um an die Haut eine pharmazeutisch wirksame Menge des
pharmazeutisch aktiven Medikaments Ober einen Zeitraum von 24 h ohne Losung
des wenigstens teilweise vernetzten druckempfindlichen Acryl-Klebstoffs 25
abzugeben, und (ii) eine zweite Komponenten-Schicht, die mit einer Seite
der ersten Komponenten-Schicht innig verklebt ist, wobei die zweite
Komponenten-Schicht gegenuber einem Durchgang des pharmazeutisch aktiven
Medikaments aus der ersten Komponenten-Schicht bestandig ist; wobei die
erste Komponenten- Schicht aus einer Mischung aus einem Acryl-Klebstoff,
der zur Reaktion mit einem Vernetzungsminel 30 befahigte Carboxyl-Gruppen
umfaBt, dem pharmazeutisch aktiven Medikament, einem Vernetzungsmittel und
Wasser erhalten wird. 2. Klebefahiges zweischichtiges transdermales
Dosierungssystem nach Anspruch 1, weiterhin umfassend eine
Trennkaschierung, die auf der der zweiten Komponenten Schicht
gegenuberliegenden Oberfliche der ersten Komponenten-Schicht angebracht
ist, wobei die Trennkaschierung gegenuber 35  einem   Durchgang des
pharmazeutisch aktiven Medikaments aus der ersten KomponentenSchicht
bestandig ist. 3. Klebefahige zweischichtige transdermale.
Dosierungseinheit nach Anspruch 1, worin das pharmazeutisch aktive
Medikament Nitroglycerin ist, das an die Haut in einer Menge von 0,3 bis
0,7 mg/cm2 der ersten Komponenten-Schicht in einem Zeitraum von 24 h
abgegeben wird. 40      4. Klebefihiges zweischichtiges transdermales
Dosierungssystem  nach Anspruch 1, 2 oder 3, worin die erste
Komponenten-Schicht aus der genannten Mischung erhalten wird, in der 40 bis
80 Gew.-% des genannten Acryl-Klebstoffs 1 bis 5 Gew.-% Acrylsiure und 5
bis 20 Gew.-% eines C4- bis Ci2-Alkylacrylats umfaat; 20 bis 60 Gew.-% der
genannten pharmazeutisch aktiven Medikamente; 0,2 bis 1% des genannten
Vernetzungsmittels und 10% oder weniger Wasser anwesend sind. K.)   45
5. Klebefahiges zweischichtiges transdermales Dosierungssystem  nach
Anspruch 4, worin die erste Komponenten-Schicht aus der genannten Mischung
erhalten wird, in der der genannte Acryl-Klebstoff in einer Menge von 54
bis 70 Gew.-% vorhanden ist. 6. Klebefihiges zweischichtiges transdermales
Dosierungssystem   nach  Anspruch  4, worin das genannte pharmazeutisch
aktive Medikament ein Vasodilatator ist. 50      7. Klebefahiges
zweischichtiges transdermales Dosierungssystem   nach  Anspruch  6, worin
der Vasodilatator Nitroglycerin ist und in einer Menge im Bereich von 30
bis 18,4 Gew.-% vorhanden !st. 8. Klebefahiges zweischichtiges
transdermales Dosierungssystem nach Anspruch 4, worin die erste
Komponenten-Schicht aus der genannten Mischung erhalten wird, in der das
genannte Vernetzungsmittel ein Melamin-Derivat ist, das in einer Menge im
Bereich von 0,3 bis 0,8 Gew.-% vorhanden ist. 55 9. Klebefahiges
zweischichtiges transdermales Dosierungssystem nach Anspruch 4, worin ein
Eindickungsmittel in einer Menge von 0,9 bis 1,8 Gew.-% vorhanden ist. 10.
Klebefahiges zweischichtiges transdermales Dosierungssystem nach Anspruch
4, worin die erste Komponenten-Schicht aus der genannten Mischung erhalten
wird, in der Wasser in einer Menge von 4 Gew.-% vorhanden ist, der
Acryl-Klebstoff in einer Menge von 61,4 Gew.-% vorhanden ist, Nitroglycerin
in 60  einer Menge von  33,4 Gew.-%  vorhanden  ist, das Vemetzungsmitel in
einer Menge  von  0,4 Gew.-% vorhanden ist und das Eindickungsmittel in
einer Menge von 1,0 Gew.-% vorhanden ist. 11. Transdermale
Klebstoff-Schicht zur Langzeit-Abgabe eines pharmazeutisch aktiven
Medikaments an die Haut eines Human-Patienten, umfassend eine ein
pharmazeutisch aktives Medikament enthaltende, im wesentlichen ebene Folie
eines wenigstens teilweise vernetzten druckempfindlichen Acryl-Klebstoffs,
65  wobei diese im  wesentlichen  ebene  Folie ein flexibles
selbsttragendes vemetztes Acrylat-Polymer mit 9 1 1||1Xl1 111|11 llIII 11l1
11 1||1    



EP 019026 B1 genigender Haftfahigkeit, Haitbarkeit und Festigkeit umfaBt,
wodurch ein inniger Diffusionskontakt "rit der Haut des Patienten ohne
Zerstbrung der physikalischen Unversehrtheit der Folie uber einen Zeitraum
Von wenigstens 24 h aufrechterhalten wird, wobei die im wesentlichen ebene
Folie befahigt ist, darin dispergiert pharmazeutisch aktives Medikament
zuruckzuhalten, um an die Haut sine pharmazeutisch 6  wirksame Menge des
pharmazeutisch aktiven Medikaments Gber einen Zeitraum von 24 h ohne Losung
des wenigstens teilweise vernetzten druckempfindliiheti Acryl-Kiebstoffs
abzugeben, wobei die Schicht aus einer Mischung aus einem Acryl-Klebstdo*,
de zii' f,1aktion mit einem Vernetzungsmittel befahigte Carboxyl-Gruppen
umfaSt, dem pharmaleutisch aktiven Medikament, einem Verneftungsmittel und
Wasser erhalten wird. 10     12. Transdermale Klebstoff-Schicht nach
Anspruch 11, erhalten aus der Mischung, in der der Acryl- Klebstoff 1 bis 5
Gew.-% Acrylsaure und 5 bis 20 Gew.-% eines C4- bis C12-Alkylacrylats
umfaBt; 20 bis 60 "-2     Gew.-%  der genannten  pharmazeutisch  aktiven
Medikamente; 0,2 bis 1%  des genannten Vernetzungsmittels und 10% oder
weniger Wasser. 13. Transdermale Klebstoff-Schicht nach Anspruch 11 oder
12, worin das genannte pharmazeutisch 75 aktive Medikament ein
Vasodilatator ist. 14. Transdermale KlebstoffiSchicht nach Anspruch 13,
worin der Vasodilatator Nitroglycerin ist. 15. Transdermale
Klebstoff-Schicht nach Anspruch 13, worin der Vasodilatator
Isosorbid-dinitrat ist. 16. Verfahren zur Herstellung einer transdermalen
Klebstoff-Schicht zur Langzeit-Abgabe elnes pharmazeutisch aktiven
Medikaments, umfassend 20     a) das Vermischen eines Acryl-Kiebstoffs mit
Wasser zur Bildung einer homogenen Mischung, b) das Hinzufflgen sines
pharmazeutisch aktiven Medikaments zu der Mischung, c) des Bilden sines
glatten homogenen Gemischs aus dem pharmazeutisch aktiven Medikament und
der homogenen Mischung; d) das HinzufFogen eines Vernetzungsmittels fur den
Acryl-Klebstoff zu dem glatten homogenen 25 Gemisch; e) das Durchfuhren der
Vernetzung zwischen dem Vernetzungsmittel und dem Acryl-Klebstoff; und f)
des Entfernen von ausreichend Wasser und Losungsmittel aus dem Produkt von
Schritt. e) zur Bildung der Transdermalen Klebstoff-Schicht. 17. Verfahren
nach Anspruch 16, worin das pharmazeutisch aktive Medikament ein
Vasodilatator ist. 30     18. Verfahren nach Anspruch 17, worim der
Vasodilatator Nitroglycerin ist. 19. Verfahren nach Anspruch 18, worin das
Nitroglycerin in einer Menge von 20 bis 50 Gew.-%, bezogen auf die
transdermale Klebstoff-Schicht, vorhanden ist. Revendkations 35 1. Proc6d6
de dosage precutan6 bicouche adh6sif pour la liberation prolongee d'une
substance active pharmaceutiquement sur Ia peau d'un patient humain,
comprenant: (i) une premiere membrane de composant formea d'une substance
active pharmaceutiquement contenant une feuille essentiellement plane d'au
moins un acrylique auto-adh6sif partiellement reticule, 40 ladite feuille
essentiellement plane comprenant un polymere acrylate reticule auto-porteur
flexible d'ahesivite, de durabilite et de force suffisantes, par lequel un
contact diffusionnel intime avec la peau du patient est maintenu pendant
une p6riode d'au moins environ 24 heures, sans destruction de l'int6grite
physique de ladite feuille, ladite feuille essentiellement plane etant
capable de r6tention dispers6e A cat egard suffisante, d'une substance
active pharmaceutiquement pour d~livrer A is peau une quantit6 efficace 45
pharmaceutiquement de ladite substance active pharmaceutiquement au-dela
d'un intervalle de temps de 24 heures, sans dissolution d'au moins de
l'acrylique auto-adh6sif partiellement reticule et UiJ une seconds membrane
de composant intimement adherde a lrun des cotes de ladite premiere couche
de composant, ladite secondo membrane de composant etant resistante au
passage d'une substance active pharmaceutiquement provenant de ladito
premiere membrane de composant; 50    en quoi ladite premiere membrane de
composant est obtenue a partir d'une mixture d'un acrylique adhesif, en
quoi ledit acrylique adh6sif comprend des groupes carboxyles capables de
r6tention avec l'agent r6ticulant, ladite substance active
pharmaceutiquement, un agent reticulant et de l'eau. 2. Proc6d6 de dosage
percutan6 bicouche adh6sif selon la revendication 1, comprend de plus: un
revetement int6rieur de liberation plac6e par-dessus ladite premiere
membrane de composant sur une 55 surface opposee de ladite seconde membrane
de composant, le revetement int6rieur de liberation etant r6sistant au
passage de la substance active pharmaceutiquement venant de ladite premiere
membrane de composant. 3. Unit6.de dosage percutanee bicouche adh6sive
selon la revendication 1, obk ladite substance active pharmaceutiquement
est la nitroglyc6rine qui est d6livr6e sur la peau dons une quantite allant
de 0,3 A 0,7 60 mg par centimbtre carr6 de ladite premiere membrane de
composant par intervalle de temps de 24 heures. 4. Systeme de dosage
percutane bicouche adhesif selon les revendications 1, 2, ou 3, ob ladite
premiere membrane de composant est obtenue A partir dudit m6lange, ob 40 A
80% dudit adhisif acrylique comprend de I a 5% en poids d'acide acrylique
et de 5 a 20% en poids d'un alkylacrylate C4 a C12; de 20 a 60% en poids
desdites substances actives pharmaceutiquement; de 0,2 a 1% dudit agent
reticulant et 10% 65 ou moins d'eau sont pr6sents. 10'  iii ll II111111   



: 0190 262 BI 5. Systbme de dosage percutan6 bicouche adh6sif selon la
revendication 4, ob ladite premibre membrane de composant est obtenue A
partir dudit m6lange oO ledit adh6sif acrylique est present dans une
quantite de 54 A 70% en poids. 6. Systeme de dosage percutan6 bicouche
adhesif selon la revendication 4, ou ladite substance active 5
pharmaceutiquement est un vasodilatateur. 7. Systeme de dosage percutane
bicouche adhesif selon la revendication 6, ou ledit vasodilatateur est de
la nitroglycerine et est present dans une quantit6 comprise entre 30 et
38,4% en poids. 8. Systeme de dosage percutan6 bicouche adh6sif, selon Ia
revendication 4, ob ladite premiere membrane de composant est obtenue a
partir dudit m6lange, obj ledit agent r6ticulant est un d6rivd de lo
m6lamine present dans une quantite comprise entre 0,3 et 0,8% en poids. 9.
Systeme de dosage percutan6 bicouche adh6sif selon la revendication 4, ob
l'epaississeur est pr6sent dans une quantite de 0,9 A 1,8% en poids. 10.
Systeme de dosage percutane bicouche adh6sif selon la revendication 4, ob)
ladite premiere membrane de composant est obtenue A partir dudit mblange
ou) ladite eau est presente dans une quantite 15  de 4% en poids, ledit
adh6sif acrylique est pr6sent dans une quantite de 61,4% en poids, la
nitroglycerine est pr6sente dans une quantit6 de 33,4% en poids, ledit
agent r6ticulant est pr6sent dans une quantit6 de 0,4% en poids, et ledit
epaississeur est pr6sent dans une quantit6 de 1% en poids. 11. Membrane
percutan6e adhesive pour la liberation maintenue d'une substance active
pharmaceutiquement sur la peau d'un patient hufmain, comprenant: 20     une
substance active pharmaceutiquement contenant une feuille essentiellement
plane d'un moins un adhesif acrylique partiellement reticule, ladite
feuille essentiellement plane comprenant un polymere acrylate reticule
auto-porteur flexible, d'adhfsivit6, de durabilite et de force suffisantes
par lequel un contact diffusionnel intime avec Ia peau du patient est
maintenu pendant une periode d'au moins environ 24 heures sans destruction
de l'int6grite physique, ladite feuille essentiellement plane etant capable
de 25 retention de la substance active pharmaceutiquement qui y est
dispersee de d6livrer sur la peau une quantitA efficace pharmaceutiquement
de ladite substance active pharmaceutiquement au-dela d'un intervalle de
temps de 24 heures, sans dissolution d'au moins partiellement de
l'acrylique auto-adhesif reticule; en quoi ladite membrane est obtenue a
partir d'un melange d'un acrylique adhesif; en quoi ledit 30 adhesif
acrylique comprend des groupes carboxyles capables de r6agir avec un agent
rhticulant; ledite substance active pharmaceutiquement; un agent reticulant
et de l'eau. 12. Couche percutanee adhesive salon la revendication 11,
obtenue 3 partir dudit melange ob ledit ---adhhsif acrylique comprend de 1
a 5% en poids d'acide acrylique et de 5 3 20% en poids d'alkylacrylate de
C4 a C12; de 20 a 60% en poids de ladite substance active
pharmaceutiquement; de 0,2 a 1% dudit agent 35 reticulant at 10% ou moins
d'eau. 13. Membrane percutan6e adhesive selon les revendications 11 ou 12,
obi ladite substance active pharmaceutiquement est un vasodilatateur. 14.
Membrane percutanea adhesive selon la revendication 13, od le
vasodilatateur est de la nitrogly'crine. 40      15. Membrane percutan6e
adhesive selon la revendication 13, ob le vasodilatateur est un dinitrate
isosorbide. 16. Procede de preparation d'une couche percutanee
adhdsive-pour Ia liberation maintenue d'une substance active
pharmaceutiquement comprenant (a) un melange d'un adh6sif acrylique et
d'eau pour former un m~lange homogyne; 45    I(b) un ajout d'une substance
active pharmaceutiquement audit melange homogene; Ic) la formation d'un
melange homogbne lisse de ladite substance active pharmaceutiquement et
dudit melange homogene; (d) I'ajout d'un agent r6ticulant pour ledit
acrylique adhesif audit m6lange homogene lisse; (e) I'entreprise du
reticulant entre ledit agent reticulant et ledit acrylique adhesif; et 50
() I'enlevement d'eau suffisante et de solvent a partir du produit de
l'etape e) pour former ladite couche percutan6e adhesive. 17. Procede selon
la revendication 16, ou ladite substance active pharmaceutiquement est un
vasodilatateur. 18. Procode selon la revendication 17, ou le vasodilatateur
est de la nitroglycerine. 55     19. Procede selon la revendication 18, oat
ladite nitroglycerine est presente dans une quantite de 20 A 50% en poids
sur la base de ladite membrane percutan6e adhesive. 60 65 11    


