
EP 0 379044 B1 Description This invention relates to a flexible backing for
a composition for administration of drugs through the skin. With increasing
frequency, pharmacologically active agents have been administered by
application to the 5   skin, often in a solid carrier. The drug is
incorporated Into the carrier and attached to the skin, typically by means
of an adhesive. The carrier can be a gel ora more rigid polymer or
combination of polymeric substances and can have single or multiple
components. The adhesive can also function as the carrier. One side of the
carrier Is applied to the skin, while the other side is accessible to the
environment. Typically, a backing is present on the side of the carrier
accessible to the environment The backing limits 10 the passage of
substances from the carrier into the environment, and limits the reverse
passage of substances from the environment into the carrier. Typically, the
backings are composed of metal foil, metallized plastic, or single or
multiple layers of a polymeric (plastic) substances which do not permit the
passage of more than negligible amounts of water. One known carrier, namely
the Bolar Pharmaceutical Co. transdermal preparation for nitroglycerin sold
15  under the trademark NTS, contains a backing material containing
polyvinyl chloride. Other backing materials used in transdermal
preparations marketed In the United States include aluminized polyester
(Transderm Sco- polamine, CIBA); other aluminized plastics are used In
Transderm Nitro (CIBA); Deponit (Wyeth); and Cata- press-TTS (Boehringer
Ingelheim.). Aluminum foil (Nitro-Dur, Key; Nitrodisc, Searle),
polyethylene/ polyviny- lidene chloride coextrusion (Nitro-Dur II, Key),
and polyester (Estraderm, CIBA) are also used. 20      Aluminum containing
backing materials have negligible moisture vapor transmission rates.
Aluminum foil, as reported In Aluminum Foil by the Aluminum Association,
Inc., page 5, Table 3, Second Edition, January 1981, is impermeable to
moisture at a thickness of 25.4 microns (one mil = 0.001 inch) and thicker.
The water vapor transmission rate Is 0.02 grams or less/645 cm[err] (100
square inches) in 24 hours at 37.8[err] Celsius (100 degrees Fahrenheit
([err]F)) for a foil of 8.9 microns (0.00035 inches) a commonly used
thickness. When 8.9 mi- 25  crons (0.00035 inch) foil is laminated, the
water vapor transmission rate drops to practically zero. Other films common
to the film Industry, not necessarily to transdermals, which in principle
are applicable to transdermals are polyethylene and ethylene copolymers,
linear low density polyethylene, very low density polyethylene, ethylene
methyl acrylate, ethylene vinyl acetate, polypropylene, polystyrene,
polyurethane, polyvinyl and vinyl copolymers, and vinylidene chloride
polymers and copolymers (Sarans). 30      Other available plastic films
Include: Acetal Acrylic Acrylonitrile Butadiene Styrene (ABS) Acrylonitrile
(Methyl Methacrylate/MMA) Copolymer 35        Acrylonitrille Copolymer,
Biaxially-Oriented Acrylonitrile Types, Other Ethylene Ethyl Acrylate (EEA)
Ethylene Methyl Acrylate (EMA) Ethylene Vinyl Acetate (EVA) 40
Ethylene Vinyl Acetate (EVA) Copolymer Ethylene Vinyl Alcohol (EVOH)
Polymer Ionomers Nylon (Polyamide) Nylon (Polyamide), Biaxially-Oriented 45
Nylon (Polyamide), Monoaxially-Oriented Nylon (Polyamide) Copolymer
Polybutylene (PB) Polycarbonate (PC) Polyester 50        Polyester,
Oriented Polyester, Thermoplastic (Polyethylene Terephthalate) (PET)
Polyester, Thermoplastic Copolymer (PET-G) 



Polyethylene, High Density (HDPE) Polyethylene, High Density (HDPE),
Oriented 55        Polyethylene, High-Molecular-Weight, High Density
(HMWHDPE) Polyethylene, Intermediate-Molecular-Weight, High Density
(IMWHDPE) Polyethylene, Linear Low Density (LLDPE) Polyethylene, Low
Density (LDPE) 2    EP0379044B1 Polyethylene, Medium Density (MDPE)
Polyethylene Oxide Polyimide 5        Polypropylene (PP) Polypropylene
(PP), Coated Polypropylene, Oriented (OPP) Polystyrene (PS) Polyurethane
(PU) 10        Polyvinyl Acetate (PVAC) Polyvinyl Chloride (PVC)
Polyvinylidene Chloride (PVDC) Styrene Acrylonitrile (SAN) Backings
previously used for transdermal compositions typically consist of a polymer
alone or laminated 15  to a metal foil which is substantially impervious to
moisture and gas, and thus not breathable in the sense of permitting
permeation of water vapor to and from the composition. The result of this
lack of breathability is a tendency of the formulation to irritate the skin
or to tend to detach from the skin or both. The backing must be sufficently
flexible to permit movement of the skin and be compatible with the carrier
and drug in the sense that the carrierorthe drug does not substantially
degrade the backing, especially under 20  normal conditions of use and
storage for one to two years. The backing should also not substantially
degrade the drug or the carrier. The general theory of permeation of a gas
or a liquid through a polymer matrix is that permeation is a product of the
diffusion time and solubility constant of the permeant in the polymer
matrix, both of which are often independent of each other. Very often, the
property which results in a good gas barrier results in a poor 25  water
barrier. For example, highly polar polymers such as those containing
hydroxyl groups (ethylene vinyl alcohol) are excellent gas barriers but
poor water barriers. Conversely, non-polar hydrocarbon polymers such as
polyethylene have excellent water barrier properties but poor gas barrier
properties. In order to be a good barrier polymer, the material should have
some degree of polarity, chain stiffness, Inertness, close chain-to-chain
packing, some bonding or attraction between chains and a high glass
transition 30  temperature (Tg). The various types of barrier polymers and
their uses are thoroughly discussed in Salame, etal., "Barrier Polymers",
Polym.-Plast Technol. Eng. 8(2),155-175(1977). Notonly does the functional
group have an effecton oxygen permeability, butso does the degree of
crystallinity, the degree of orientation of poly- merchains, the inclusion
offillers and additives and the presence of moisture in the polymer.Asarule
of thumb, permeation increases by 30 to 50% for every 5 degrees Celsius
(C[err]) temperature rise. Rate of permeation is 35  also affected by the
molecule, the molecular shape and the polarity of the permeating species.
SUMMARY OF THE INVENTION It has now been found that a backing for use with
a transdermal composition can be constructed such 40  that not only Is the
backing compatible with the drug/carrier composition and the drug/carrier
composition is compatible with the drug, but the backing permits the
passage of watervaporwithout permitting the passage of the drug or gases
from the composition or the entry of gases or liquids from the environment.
The backing material of this invention comprises at least one, and can
contain two or more layers. At least one layer of the backing is a membrane
which is compatible with the drug chosen and with which the drug is 



45  compatible, is flexible, and has a water vapor transmission rate about
equal to or in excess of that of ethylene vinyl alcohol copolymer (EVOH) of
5 to 76.2 microns (0.2 to 3 mil) thickness. EVOH at 25.4 microns (1 mil)
thickness has a water vapor transmission rate in excess of about 2 to 4
g/645 cm[err] (100 square Inches) (in[err]) per 24 hours, at 40[err]C and
90% relative humidity (RH). The backing also should have an oxygen
transmission rate about equal to or less than that of EVOH of 5 50  to 76.2
microns (0.2 to 3 mil) thickness. EVOH at 25.4 microns (1 mil) thickness
has an oxygen transmission rate of about 0.01 to 0.1 cubic centimeters per
645 cm2 (100 square Inches) measured over 24 hours at one atmosphere
pressure, at 20C and 65% relative humidity. The additional layers of the
breathable backing have water vapor transmission rates equal to or in
excess of that of EVOH of 5 to 76.2 microns (0.2 to 3 mil) thickness, more
preferably in excess of about 6 grams and 55  even more preferably in
excess of about 9 grams per 645 cm[err] (100 in[err]) per 24 hours at
40[err]C and 90% RH. Some of the backing materials of this invention, for
example nylon/ethylene vinyl alcohol/polyethylene co- extrusions have been
used in high barrier food packaging applications. In those compositions,
the nylon and polyethylene tend to reduce the adverse effect of moisture on
the very low gas transmission properties of EVOH, while enhancing flex
crack-resistance, strength and toughness of the composition, to result In a
clear. 3    EP 0 379044 B1 film having low gas barrier properties
throughout the range of relative humidity found in ambient conditions of
food storage. 5   BRIEF DESCRIPTION OF THE DRAWING Fig. 1 is a
cross-section of the transdermal composition having the backing material of
this invention. DETAILED DESCRIPTION OF THE INVENTION 10 Acomposition for
the administration of drugs through the skin comprising a
pharmacologicallyactive agent in a transdermal carrier, namely one suitable
for transdermal administration, and a backing for the carrier. The backing
comprises at least one layer, said primary layer having a high water vapor
transmission rate and a moderate to low gas transmission rate. Thus the
backing has a water vapor transmission rate about equal 15  to or in excess
of that of ethylene vinyl alcohol copolymer (EVOH) and a gas transmission
rate about equal to or less than EVOH, in which the EVOH Is of about 5 to
76.2 microns (0.2 to 3 mil) thickness. The backing can comprise additional
polymeric layers, forexample, a second layer having a high watervapor
transmission rate, as well as additional layers. The additional layers can
be placed on one or both sides of the first layer. Basically, the backing
material is constructed of a barrier polymer or resin or other permeable
material. 20  The term "barrier" is used here In reference to a material's
resistance to absorption, diffusion, and desorption of gases, moisture and
other chemicals. By the use of certain barrier materials, a film can be
made selectively permeable to water or other liquid vapor rather than gas
or vice versa. The permeability to gas and moisture vapor Is known or can
be computed using standardized tests. Acom- parison of different plastics
Is found in Barrier Resins Key New Package Development, Plastics Packaging,
25  July/August 1988, pp. 17-21. 30                       Comparison of
Barrier Properties for Commercial polymers Moisture Vapor Oxygen
Transmission    Transmission Rate, 35
Rate, 25[err]C, 65/RH            40[err]C, 90/RH cc-30 microns/[err]/24
hours  cc-30 microns/[err]/24 hours) (cc-mil/100 [err] -24 hours)
(cc-Mil/100 in[err] -24 hours) Ethylene vinyl alcohol   0.66-2.36(0.05 to
0.18).  18.4-709(1.4 to 5.4) Polyvinylidene chloride   2.0-11.5(0.15 to
0.90)    1.3-2.6(0.1 to 0.2) 40   Acrylonitrile
10.5(0.80)               65.6(5.0) Amorphous nylon
9.7-26.2(0.74 to 2.0) 



Oriented polyester terephthalate                34.1(2.60)
15.7(1.2) Oriented nylon                     27.6(2.10)
118.1(9.0) Rigid polyvinyl chloride          183.7(14.0)
35.4(3.0) 45   Low density polyethylene    5511.8(420)
13.1-19.7(1.0 to 1.5) High density polyethylene          1969(150)
5.7(0. 4) Polypropylene                      1969(150)
9.1(0.69) Polystyrene                        4593(350)
91.9-131.2(7 to 10) 50 In the above table, oxygen transmission rate is
expressed in cubic centimeters of oxygen of 25.4 microns (1 mil) film per
645 cm[err] (100 square inches) surface area per 24 hours at 65% relative
humidity (RH) and 25 Celsius ([err]C) and moisture vapor transmission rate
is expressed in cubic centimeters per 645 cm2 (100 square 55  inches) of
surface area of 25.4 microns (1 mil) film per 24 hours at 40 degrees
Celsius (C) and 90% relative humidity. Additional moisture vapor
transmission rates, reported in the EVALCA bulletin number 110, are: 4
EP 0 379 044 B1 Table 2 5 Moisture Vapor Transmission Rate
(40[err]C.90%R.H.) [err]  30microns/ Material.
[err] Hrs. Biazially Oriented Polypropylene               5 15 High Density
Polyethylene                      5 Polypropylene
9 Low Density Polyethylene                       15 20 Biaxially Oriented
Polyester Terephthalate                            15 25    Rigid Polyvinyl
Chloride                       40 Polystyrene
112 Biaxially Oriented Nylon 6                     134 30    Polycarbonate
14.5 35 EVAL EP-F                                      50 EVAL EP-H
28 EVAL EP-X                                      28 40 EVAL EP-E
19 EVAL EP-G                                      19 45    Saran 5253 PVC
3 Barex 210 Nitrile                              80 50 In the above table
[err] refers to square meters. The backing should: 1. Maintain its physical
and chemical integrity In the environment of use; 2. Provide mechanical
support for the other laminae forming a laminate carrier; 



55      3. Be substantially impermeable to the pharmacological agent; 4. Be
selectively permeable to the passage of internal water vapor, and 5. Be
substantially impermeable to gases to water or moisture but permeable to
water vapor. The molecular weight of the polymers selected for the backing
are such that the backing has the foregoing characteristics and the layers,
the indicated water vapor and oxygen transmission rates. 5    EP 0 379044
B1 The term "pharmacologically active agent" or "drug", as used herein,
means and refers to any substance capable of being administered to the skin
of an animal to exert a local or systemic effect. Currently, nitrogly-
cerin, estradiol, scopolamine and clonidine are available commercially in
transdermal formulations. However, 5   In theory, any drug is capable of
being used locally or systemically by application to the skin. Thus, the
term "pharmaceutically active agent" can Include, but is not limited to: 1
.Anti-infectives, such as antibiotics, including penicillin, tetracycline,
chloramphenicol, sulfacetamide, sul- famethazine, sulfadiazine,
sulfamerazine, sulfamethizole and sulfisoxazole; antivirals, Including
idoxuri- dine; and other anti-infectives Including nitrofurazone and the
like; 10      2. Anti-allergenics such as antazoline, methapyrilene,
chlorpheniramine, pyrilamine and prophenpyrida- mine; 3.
Anti-inflammatories such as hydrocortisone, cortisone, dexamethasone,
fluocinolone, triamcinolone, medrysone, prednisolone, and the like; 4.
Decongestants such as phenylephrine, naphazoline, and tetrahydrozoline; 15
5. Miotics and antichiolinesterases such as pilocarpine, carbachol, and the
like; 6. Mydriatics such as atropine, cyclopentolate, homatropine,
scopolamine, tropicamide, ecuatropine and hydroxyamphetamine; 7.
Sympathomimetics such as epinephrine; 8. Beta-adrenergic agents such as
salbutamol and terbutaline. 20      9. Sedatives, hypnotics and anesthetics
such as chloral, pentobarbital, phenobarbital, secobarbital, co- deine,
(alpha-bromoisovaleryl) urea, lidocaine, fentanyl and fentanyl analogs,
opiates, opiolds, agonists and antagonists therefor, 10. Psychic energizers
such as 3(2-aminopropyl)indole, 3(2-aminobutyl) Indole, and the like; 11.
TranquilIzers such as reserpine, chlorpromazine, thiopropazate and
benzodiazepines such as alpra- 25      zolam, triazolam, lorazepam and
diazepam; 12. Androgenic steroids such as methyltestosterone and
fluoxymesterone; 13. Estrogens such as estrone, 17-beta-estradiol, ethinyl
estradiol, and diethylstilbestrol; 14. Progestational agents, such as
progesterone, 19-norprogesterone, norethindrone, megestrol, melen- gestrol,
chlormadinone, ethisterone, medroxyprogesterone, norethynodrel and 17
alpha-hydroxyproges- 30     terone; 15. Humoral agents such as the
prostaglandins, for example [err], [err] and [err]; 16. Antipyretics such
as aspirin, salicylamide, and the like; 17. Antispasmodics such as
atropine, methantheline, papaverine, and methscopolamine; 18.
Anti-malarlals such as the 4-aminoquinolines, alpha-aminoquindines,
chloroquine, and pyrimetha- 35      mine; 19. Antihistamines such as
diphenhydramine, dimenhydrinate, perphenazine, and chloropenazine; 20.
Cardioactive agents such as nitroglycerin, isosorbide dinitrate, isosorbide
mononitrate, quinidine sul- fate, procainamide, benzydroflumethlazide,
flumethiazide, chlorothiazide, calcium antagonists such as ni- fedipine,
verapamil and diltiazem and selective and non-selective beta blockers such
as timolol and pro- 40      pranolol, ACE Inhibitors such as captopril and
various other agents such as clonidine and prazosin. 21. Nutritional agents
such as essential amino acids and essential fats. Other drugs having the
same or different physiological activity as those recited above can be
employed In drug delivery devices within the scope of the present
invention. 



Drugs, contained In the carrier, can be in different forms, such as
uncharged molecules, components of 45  molecular complexes or
pharmacologically acceptable salts or derivatives thereof. Simple
derivatives of the drugs such as pharmaceutically acceptable ethers,
esters, amides, and the like which have desirable retention and release
characteristics but which are easily hydrolyzed at body pH, enzymes,
pro-active forms, and the like can be employed. The dosage unit amount for
conventional beneficial drugs as set forth herein, In the accompanying dis-
50  closure and examples, Is also known to the art in standard reference
books such as Remington's Pharmaceut- ical Sciences, Seventeenth Edition,
Part IV, 1970, published by Mack Publishing Co., Easton, Pennsylvania and
Goodman and Gilman, "The Pharmacological Basis of Therapeutics", MacMilan
Publishing Co., 6th Edi- tion (1980). "Transdermal carrier, as used herein,
means and refers to any generally planar carrier suitable for con- 55
taining a pharmaceutically active agentfortransdermal administration having
two surfaces, one surface being adapted for application to the skin and the
second surface being opposed thereto. Agreat numberof materials are known
in the prior art for such uses. The nature of the material is not critical
so long as the carrier permits release of the drug on toand through the
skin, as in the case of transdermal administration. Typical transdermal
carriers include pressure sensitive adhesives, such as polyacrylic acids,
natural and synthetic rubbers, sill- 6    EP 0 379 044 B1 cones, and
polyvinyl acetates. One surface of the carrier is adapted for application
to the skin. The other sur- face carries the backing material. Suitable
polymeric materials for the transdermal backing Include acrylonitrile,
cellulose acetate, polycar- 5   bonate, ethylene vinyl acetate, ethylene
methyl acrylate, polyester, polyethylene, polypropylene, polystyrene,
polyurethane, polyvinyl alcohol, ethylene vinyl alcohol, polyamides,
polyvinylidene chloride and polyvinyl chlor- ide. Some polymers increase
barrier properties by orienting the polymer chains in one or two
directions. The backing material of this Invention comprises at least one,
and can contain two or more natural or syn- thetic polymeric layers. At
least one layer of the backing Is composed of a polymer which is compatible
with 10  the drug chosen and with which the drug Is compatible, is
flexible, and has a water vapor transmission rate equal to or greater than
EVOH of 5 - 76.2 microns (0.2 to 3 mil) thickness, namely a rate equal to
or in excess of about 2 to 4 grams/645 cm[err] (100 in2) per 24 hours, at
40[err]C and 90% RH and more preferably 6 grams and an oxygen transmission
rate equal to or less than EVOH of 5 - 76.2 microns (0.2 to 3 mil)
thickness, namely of less than 0.01 to 0.1 cubic centimeters per 845
cm[err] (100 square inch) when measured over24 hours at one 15  atmosphere
pressure, 20[err]C and 65% relative humidity. The backing can also have a
second or additional layers composed of a polymer which is compatible with
the drug chosen and with which the drug is compatible, Is flexible, and has
a water vapor transmission rate in excess of that of EVOH of 5 - 76.2
microns (0.2 to 3 mil) thickness, namely in excess of about 2 to 4 grams
per 645 cm[err] (100 square Inches) per 24 hours, at 40[err]C and 90%
relative humidity and preferably in excess of 20   6 grams. The watervapor
transmission rate of a given polymer is a function of the polymer and thus
varies with the average molecular weight configuration and orientation,
chain length, nature of repeating units, the degree of crosslinking, the
degree of crystallinity, the nature and extent of the monomer and the like,
as well as time, temperature, relative humidity and thickness of theflim.
The rate thusvaries, notonly from polymer to polymer, 25  but to different
types of a specific polymer. The preferred polymers for the additional
layers are those having the greater water vapor transmission rate, thus the
preferred polymers are cellulose acetate, nylon, polycarbonate,
acrylonitrile, polystyrene, poly- urethane and polyvinyl alcohol, or
copolymers or multipolymers of these plastics with additional monomers.
Polyurethane is an especially preferred material for the secondary layer.
30      Thus, the breathable backing of this invention comprises at least
one layer of a substance having a high water vapor transmission rate and a
low gas transmission rate. These physical properties can be found in the
highly polar polymers, such as those containing hydroxyl groups such as
polyvinyl alcohol, and ethylene vinyl 



alcohol, see e.g., Barrier Polymers article, 1977, p. 156. More
particularly, ethylene vinyl alcohol copolymer (EVOH) has a particularly
low gas transmission rate. 35      The backing material can consist of a
single layer having the Indicated high water vapor transmission rate and
low gas transmission rate. In addition, a single or multi-layered material
can be used on one or both sides of the primary layer. These secondary
layers need only have the high water vapor transmission rate and can be
used to minimize potential degradation of the primary layer by the presence
of air and moisture. The sub- stances selected for additional polymeric
layers can be the same or of different polymers. 40     In general, the
additional layers have a moisture vapor transmission rate in excess of that
of EVOH of 5 - 76.2 microns (0.2 to 3 mil) thickness, namely in excess of
about 2 to 4 grams per 645 cm2 (100 square Inches) at 40[err]C, 90%
relative humidity over 24 hours, and more preferably In excess of about 6
grams per 645 cm[err] (100 square inch) and more preferably in excess of 9
grams per 645 cm[err] (100 square inch). The backing can be prepared by any
of the methods used to join plastics in a film, including lamination or 45
coextrusion. In the case of lamination, various means known in the art can
be utilized to cause the layers to adhere. Typically, each layer of the
laminate is approximately 5 to 100 microns, and preferably 12 to 75 microns
in thickness. The preferred backing material for use in this Invention Is a
layer of ethylene vinyl alcohol copolymer lam- 50  inated or coextruded
with polyurethane. An especially preferred backing material for use In this
Invention is one In which the polyurethane film is that available from JPS
Elastomerics, 395 Pleasant Street, Northampton, MA 01061. The preferred
ethylene vinyl alcohol copolymer is the polymer sold under the trademark
"EVAL" item EF-F, available from EVAL Company of America, 1001 Warrenville
Road, Suite 201, Lisle, Illinois 60532. The EF-F polymer has the following
physical properties: 55 7    EP 0 379044 B1 Measuring    Measuring
Range For 5   Item                     Unit     Method       Condition
EF-F       All EVALS Thickness               Microns
15          12-25 Tensile strength, MD   kg/[err]    JIS Z 7509  20[err]C
65%RH   9             7-21 (Breaking)        TD
4          4-20 10   Elongation,        MD   %         JIS Z 7509  20[err]C
65%RH  .180          100-260 (Breaking).       TD
140         100-190 Water vapor             [err]- transmission rate
24 hrs    JIS Z 0208  40[err]C 90%RH   100         35-100 15 Water
absorption        %                      30[err]C 24 hrs  8.6
5.9-8.6 Equlibrium moisture absorption    %                       20[err]C
65%RH   3.9         2.8-3.9 20   Dimensional        MD   %
140[err]C lhr   -2.7   (-l.6)-(-4.0) stability under   TD
-0.9   (-0.5)-(+l.4) heat 25 Oxygen transmission    cc/[err]-    JIS Z 1707
35[err]C 0%RH    0.5            0.4-3.2 rate   -                24hrs-atm
20[err]C 65%RH   0.5         0.3-1.5 20[err]C 85%RH   2           1-3.3 30
20[err]C l00%RH  25          6-25 Melting point
181         164-181 35  In the foregoing table and elsewhere in this
application, the following standard abbreviations are used: kilo- grams
(kg), millimeters (mm), square millimeters mm2), grams (g), centimeters
(cm), square centimeters (cm2), 



cubic centimeters (cc), meters (m), square meters ([err]), percent (%),
atmospheric pressure (atm), degrees Cel- sius(C), relative humidity (RH),
machine direction (MD) and transverse direction (TD). JIS refers to
Japanese Industrial Standards. 40      The layers are juxtaposed face to
face, and are bonded to each other. They are sufficiently flexible to be
able to adapt to the contour of the skin and movements therein. It is known
that the mole percent ethylene in an ethylene vinyl alcohol copolymer
affects not only the oxy- gen transmission rate of the copolymer, but the
sensitivity of that oxygen transmission rate to relative humidity. Thus,
the lower the percentage of ethylene In ethylene vinyl alcohol copolymer,
the lower the oxygen trans- 45  mission rate. Thus, It has been reported
that a 25.4 microns (1.0 mil) ethylene vinyl alcohol copolymer con- taining
29 mole percent ethylene has an oxygen transmission rate of less than 0.02
at 0% relative humidity and 68[err]F, and approximately 0.05 at 80%
relative humidity. On the other hand, under the same conditions of relative
humidity and temperature, ethylene vinyl alcohol copolymer containing 38
mole percent and 44 mole- percent of ethylene has an oxygen transmission
rate of about 0.06 to 0.07 at 0% relative humidity, rising to 50
approximately 0.2% at 80% relative humidity. In contrast, a 25.4 microns
(1.0 mil) nylon film has an oxygen transmission rate of just above 2 at
relative humidities ranging from 0% to in excess of 80% at 73[err]F.
Similarly, the coextrusion of an ethylene vinyl alcohol copolymer and nylon
tends to lower the oxygen transmission rate through a wide range of
relative humidities, as compared with the non-coextruded ethylene vinyl
alcohol co- polymer. 55      The following examples illustrate the
invention more fully without any intention of being limited thereby. 8
EP 0 379044 B1 Moisture Vapor Transmission Rate ("MVTR") 5
and Oxygen Transmission Rate ("OTR") for Films Used in the Examples
Materoa;      grams/645 [err]  (100 [err] )/24 hrs. cc/645 [err] (100
[err])/24 hrs 10   EVAL EF-F: (15 microns) 6.45 (40[err]C, 90%RH)  0.03
(20[err]C, 65%RH) 0.13 (20[err]C, 85%RH) Urethane:  (38 microns) 20.0
(20[err]C) (76 microns)  10.0 (20[err]C) 15   Nylon, biaxially oriented (25
microns)  9-10 (40[err]C, 90%RH)  1.3-2.3 (25[err]C, atm) dry 20 Backing
Materials EXAMPLE I 25 A backing for a transdermal drug delivery system was
prepared as follows: first, a 38.1 microns (1.5 mil) polyurethane was
laminated to a 15 micron ethylene vinyl alcohol film with a polyurethane
based adhesive using a Dru-Tec Laminator. Next the remaining exposed
ethylene vinyl alcohol film was laminated to a 25.4 microns (1.0 mil)
polyurethane with a polyurethane based adhesive on the Dru-Tec Laminator.
30 EXAMPLE 2 Following the procedure in Example 1, a (38.1 microns) (1.5
mil) polyurethane on both sides of the 15 mi- cron ethylene vinyl alcohol
film was prepared. 35 EXAMPLE 3 Following the procedure in Example 1 a 38.1
microns (1.5 mil) polyurethane on one side of the 15 micron ethylene vinyl
alcohol film and a 25.4 microns (1.0 mil) nylon on the other side was
prepared. EXAMPLE 4 



Following the procedure In Example 1 a 38.1 microns (1.5 mil) polyurethane
on one side of the 15 micron ethylene vinyl alcohol film and 17.8 microns
(0.7 mil) ethylene methyl acrylate on the other side was prepared. 45
EXAMPLE 5 Following the procedure in Example 1, a 38.1 microns (1.5 mil)
polyurethane on one side of the 15 micron ethylene vinyl alcohol film and
76.2 microns (3.0 mil) polyurethane on the other side was prepared. 50
EXAMPLE 6 Following the procedure in Example 1, a 25A microns (1.0 mil)
nylon on one side of the 15 micron ethylene vinyl alcohol film and 7.8
microns (0.7 mil) ethylene methyl acrylate on the other side was prepared
55 EXAMPLE 7 Following the procedure in Example 1, a 25.4 microns (1.0 mil)
nylon on only one side of the 15 micron ethylene vinyl alcohol film was
prepared. 9    EP 0 379 044 B1 EXAMPLE 8 Following the procedure In Example
1, a 17.8 microns (0.7 mil) polyurethane film on one side of the 15 5
micron ethylene vinyl alcohol film and a 25.4 microns (1.0 mil)
polyurethane on the other side was prepared. EXAMPLE 9 Following the
procedure in Example 1, a 17.8 microns (0.7 mil) ethylene methyl acetate on
both sides of 10  the ethylene vinyl alcohol film was prepared. EXAMPLE 10
Following Example 1, a co-extrusion was prepared. 15 EXAMPLE 11 To an
adhesive composition is applied a backing material in any wearable shape of
1-200 [err] surface area and having a thicknessof 12 to 175 microns. The
backing material is composed of oneormore polymericlayers, 20  joined by
any conventional or known means of layering including, but not limited to,
lamination, spraying, coat- ing, condensation or coextrusion. The backing
is joined to one side of the adhesive transdermal composition. To release
the drug, the preparation Is applied to the skin. EXAMPLE 12 25 By the
method of Example 1, backings, either laminated or coextruded, having 1, 2,
3 or more layers can be prepared as follows: 30   layer against adhesive
layer 2              layer 3 EVAL EF-F                              --
-- EVAL EF-F                              Polyurethane    -- 35
Polyurethane                           EVAL EF-F Polyurethane
EVAL EF-F          Polyurethane Nylon                                  EVAL
EF-F          -- EVAL EF-F                              Nylon
-- 40        Nylon                                   EVAL EF-F
Polyurethane Ethylene Methyl Acrylate (EMA)EVAL EF-F                    --
EVAL EF-F                              EMA                -- EMA
EVAL EF-F          Polyurethane 45 Wherein the term "EVAL EF-F" refers to a
preparation having a thickness of 10 to 25 microns, the poly- 



urethane has a thickness of 5 to 76 microns, the nylon has a thickness of
10 to 51 microns, the EMA has a thickness of 10 to 51 microns. 50
DETAILED DESCRIPTION OF THE DRAWING The composition containing the backing
In Fig. 1, which composition is generally shown by 10, is comprised of the
drug containing carrier layer 14 having the face 12a to be applied to the
skin containing an adhesive for adhering to the skin, and containing a
second opposed layer 12b which is attached to the backing 16. The 55
backing 16 shown in Fig. 1 consists of three layers 18,20 and 22. The
optional first layer 18 is the layer where the polymeric material has a
high watervapor transmission rate. Intermediate layer 20 is the layer
having both a high water vapor transmission rate and a low gas transmission
rate, while a third layer 22 is the layer having a high water vapor
transmission rate. The optional layer 18 minimizes the passage of the drug
contained in matrix 14 to the backing layer, but permits the passage of
moisture therefrom. Layer 20 also permits the pas- 10    EP 0 379 044B1
sage of watervapor butsubstantially prevents the passage of drug, thus,
maintaining the drug within the matrix 14. The optional layer 22 again
permits the passage of water vapor to the environment, but by virtue of
layer 20 limits access of gas from the environment through the device. 5
Claims 1. A composition for the administration of drugs through the skin
which comprises 10      a pharmacologically active agent in a generally
planar carrier having two surfaces, one surface being adapted for
application to the skin and the second surface opposed thereto; and a
backing of flexible material for said second surface of the carrier
comprising at least one layer which permits the selective transmission of
water vapor from the skin through the composition and into the at-
mosphere, said flexible material having a water vapor transmission rate at
25.4 microns thickness in ex- 15      cess of 2 grams per 645 square
centimeters per 24 hours, at 40[err]C, and 90% relative humidity and an
oxy- gen transmission rate at 25.4 microns thickness equal to orless than
0.1 cubic centimeters per 645 square centimeters measured over 24 hours at
1 atmosphere of pressure, at 20[err]C and 65% relative humidity. 2.  The
composition of claim 1, In which said backing has awatervaportransmission
rate in excess of 4 grams 20      per 645 square centimeters per 24 hours
at 40[err]C, and 90% relative humidity. 3. The composition of claim 1 or 2,
in which said backing has a second layer in contact with said second side
of said first layer and said backing having a water vapor transmission rate
in excess of 6 grams per 645 square centimeters per 24 hours at 40[err]C
and 90% relative humidity. 25  4.  The composition of claim 3, in which
said second layer has a water vapor transmission rate equal to or In excess
of 6 grams per 645 square centimeters per 24 hours at 40[err]C and 90%
relative humidity. 5. The composition of claim 3 or 4, having a third layer
In said backing wherein said third layer is between said second surface of
said carrier and said first side of said first layer, said backing having a
water vapor transmission rate in excess of 6 grams per 645 square
centimeters for 24 hours at 40[err]C and 90% relative humidity. 6. The
composition of claim 5, In which said second and third layers have water
vapor transmission rates In excess of 9 grams per 645 square centimeters
per 24 hours at 40[err]C and 90% relative humidity. 35 7. The composition
of claim 3, In which said first layer of said backing Is ethylene vinyl
alcohol copolymer having a water vapor transmission rate in excess of 6
grams per 645 square centimeters per 24 hours at 40[err]C and 90% relative
humidity and an oxygen transmission rate below about 0.1 cubic centimeters
per 645 square centimeters per24 hours at 1 atmosphere pressure, 20[err]C,
and 65% relative humidity and said 40      second layer is polyurethane,
having a water vapor transmission rate in excess of 6 grams under said
conditions. 8. The composition of claim 7, having a third layer of
polyurethane having a water vapor transmission rate in excess of 9 grams
per 24 hours per 645 square centimeters at 40[err]C and 90% relative
humidity. 



45 9. The composition of any of the claims 1 to 8, in which the
pharmacologically active agent is In a transdermal adhesive carrier. 50
Patentanspriche 1.  Elne Zusammensetzung fMr die Verabreichung von
Pharmazeutika durch die Haut, die umfailt: sine pharmakldogisch aktive
Substanz In elnem im aligemeinen ebenen Trager, derzwei OberflAchen be-
sitzt, von denen sine Oberflache fMr die Anwendung auf die Haut angepal~t
ist und die zweite Oberflache s        ihr gegenfiber angeordnet ist; und
sine aus elnem biegsamen Material bestshende Unterlageschicht for die
zweite Oberfilche des Tragers, die wenigstens sine Schicht urnfat, welche
die selektive Transmission von Wasserdampf von der Haut durch die
Zusammensetzung und In die Luft erlaubt, wobei das genannte blegsame
Material eonen Was- serdampfdurchllssigkeitsgrad bei 25,4 prm Dicke von
mehr als 2 Gramm pro 645 cm2 pro 24 Stunden, bei    EP 0 379044 B1 sage
ofwatervapor but substantially prevents the passage of drug, thus,
maintainingthe drug within the matrix 14. The optional layer 22 again
permits the passage of water vapor to the environment, but by virtue of
layer 20 limits access of gas from the environment through the device. 5
Claims 1. A composition for the administration of drugs through the skin
which comprises 10      a pharmacologically active agent In a generally
planar carrier having two surfaces, one surface being adapted for
application to the skin and the second surface opposed thereto; and a
backing of flexible material for said second surface of the carrier
comprising at least one layer which permits the selective transmission of
water vapor from the skin through the composition and into the at-
mosphere, said flexible material having a water vapor transmission rate at
25.4 microns thickness In ex- 15      cess of 2 grams per 645 square
centimeters per 24 hours, at 40[err]C, and 90% relative humidity and an
oxy- gen transmission rate at25.4 microns thickness equal to or less than
0.1 cubic centimeters per 645 square centimeters measured over 24 hours at
1 atmosphere of pressure, at 20[err]C and 65% relative humidity. 2. The
composition of claim 1, In which said backing has awatervapor transmission
rate in excess of 4 grams 20      per 645 square centimeters per 24 hours
at 40[err]C, and 90% relative humidity. 3. The composition of claim 1 or 2,
in which said backing has a second layer in contact with said second side
of said first layer and said backing having a water vapor transmission rate
in excess of 6 grams per 645 square centimeters per 24 hours at 40[err]C
and 90% relative humidity. 4.  The composition of claim 3, in which said
second layer has a water vapor transmission rate equal to or In excess of 6
grams per 645 square centimeters per 24 hours at 40[err]C and 90% relative
humidity. 5.  The composition of claim 3 or 4, having a third layer in said
backing wherein said third layer is between said second surface of said
carrier and said first side of said first layer, said backing having a
water vapor transmission rate in excess of 6 grams per 645 square
centimeters for 24 hours at 40[err]C and 90% relative humidity. 6. The
composition of claim 5, in which said second and third layers have water
vapor transmission rates in excess of 9 grams per 645 square centimeters
per 24 hours at 40[err]C and 90% relative humidity. 35 7. The composition
of claim 3, in which said first layer of said backing Is ethylene vinyl
alcohol copolymer having a water vapor transmission rate in excess of 6
grams per 645 square centimeters per 24 hours at 40[err]C and 90% relative
humidity and an oxygen transmission rate below about 0.1 cubic centimeters
per 645 square centimeters per 24 hours at 1 atmosphere pressure, 20[err]C,
and 65% relative humidity and said 40      second layer is polyurethane,
having a water vapor transmission rate in excess of 6 grams under said
conditions. 8. The composition of claim 7, having a third layer of
polyurethane having a water vapor transmission rate in excess of 9 grams
per 24 hours per 645 square centimeters at 40[err]C and 90% relative
humidity. 



45 9.  The composition of any of the claims 1 to 8, in which the
pharmacologically active agent is In a transdermal adhesive carrier. 50
PatentansprOche 1.  Eine Zusammensetzung mr die Verabreichung von
Pharmazeutika durch die Haut, die umfait: eine pharmakologisch aktive
Substanz in elnem im aligemeinen ebenen TrAger, derzwei Oberflichen be-
sitzt, von denen eine Oberflache fMr die Anwendung auf die Haut angepaSt
ist und die zwelte OberflAche 55      ihr gegen0ber angeordnet ist; und
eine aus elnem biegsamen Material bestehende Unterlageschicht for die
zweite OberflAche des TrAgers, die wenigstens eine Schicht umfaSt, welche
die seiektive Transmission von Wasserdampf von der Haut durch die
Zusammensetzung und in die Luft erlaubt, wobel das genannte blegsame
Material einen Was- serdampfdurchlassigkeltsgrad bei 25,4 Em Dicke von mehr
als 2 Gramm pro 645 cm2 pro 24 Stunden, bei    EP0379 044B1
II i111 i 400C und einer relativen Feuchtigkeit von 90% besitzt und elnen
Sauerstoffdurchlassigkeitsgrad be! 25,4 pm Dicke von gleich oder kIeiner
als 0,1 cm3 pro 645 cm2, gemessen Ober 24 Stunden bel einer Atmo- sphire
Druck, 20C und 65% relatlver Feuchte besitzL 6 2. Die Zusammensetzung nach
Anspruch 1, in welcherdie genannte Unterlageschichteinen Wasserdampf-
durchlissigkeitsgrad von mehr als 4 Gramm pro 645 cm2 pro 24 Stunden be!
400C und 90% relativer Feuchtigkeit besitzt. 0   3.  Die Zusammensetzung
nach Anspruch I oder 2, In welcher die genannte Untbrlageschicht sine
zweits Schicht besitzt die in Kontakt mit der genannten zweiten Selte der
ersten Schicht steht und wobei die genannte Unterlageschicht einen
Wasserdampfduchlassigkeitsgrad von mehr als 6 Gramm pro 645 cm2 pro 24
Stunden bel 40C und 90% relativer Feuchtigkeit besitzt. 4. Die
Zusammensetzung nach Anspruch 3, in welcher die genannte zweite Schicht
einen Wasserdampf- durchlassigkeitsgrad von gleich oder grOler 6 Gramm pro
645 cm2 pro 24 Stunden be! 400C und 90% re- lativer Feuchtigkelt besitzt.
5. Die Zusammensetzung nach Anspruch 3 oder4, die sine dritte Schicht in
dergenannten Unterlageschicht aufweist, worin die genannte dritte Schicht
zwIschen der genannten zweiten Oberflache des genannten 20      Tragers und
der genannten ersten Seite der genannten ersten Schicht vorliegt, wobei die
genannts Un- tbrlageschicht einen Wasserdampfdurchlassigkeltsgrad von mehr
als 6 Gramm pro 645 cm2 pro 24 Stun- den bei 400C und 90% relatlver
Feuchtigkeit besitzt. 6. Die Zusammensetzung nach Anspruch 5, in welcher
die genannten zweiten und dritten Schichten 25
Wasserdampfduchlassigkceltsgrade von gr8Jer als 9 Gramm pro 645 cm2 pro 24
Stunden bel 400C und 90% relativer Feuchtigkeit besitzen. 7. Die
Zusammensetzung nach Anspruch 3, In welcher die genanntb erste Schicht der
genannten Unterla- geschicht sin EthylenlVinylalkohol-Copolymeres ist, das
einen Wasserdampfdurchlassigkeitsgrad von 30      gr8Ber als 6 Gramm pro
645 cm2 pro 24 Stunden bei 40C und 90% relativer Feuchtlgkelt besltzt und
einen Sauerstoffflurchlisslgkeltsgrad von kieiner als 0,1 cm3 pro 645 cm2,
pro 24 Stunden bei elnerAtmosphare Druck, 200C und 65 % relativer
Feuchtigkelt und die zweibt Schicht Polyurethan let, die elnen Wasser-
dampfdurchlassigkeitsgrad von groger 6 Gramm unter den genanntbn
Bedingungen aufwebt. 35  S. Die Zusammensetzung nach Anspruch 7, die fiber
sine dritte Schicht aus Polyurethan verfflgt, die einen
Wasserdampfdurchlassigkeitsgrad von gr6Ser als 9 Gramm pro 24 Stunden, pro
645 cm2 bel 40 0 C und 90 % relativer Feuchtigkeit besitzt. 9. Die
Zusammensetzung nach einem der Anspruche I bis 8, in welcher die
pharmakologisch aktive Ver- 40      bindung in einem transdermal haftenden
Trager vorliegt. Rovendications 45f  1. Composition pour l'administration
de medicaments A travers la peau comprenant: un agent pharmacologiquement
actif dans un support gqn6ral plan presentant deux surfaces, une 



surface etant adaptie pour I'application sur la peau et la seconds surface
etant oppos6e A la premiere; et un renfort dorsal en materiau flexible pour
la seconds surface du support comprenant au moins 50O     une couche qul
permet la transmission s6lective de vapeur d'eau depuis la peau A travers
la composition et dans l'atmosphbre, co materiau flexible ayant une vitesse
de transmission de la vapsur d'eau, une 6palsseur de 25,4 jm, superieure A
2 grammes par 645 cm2 et par 24 heures, A 400C et 90 % d'humidit6 relative,
et une vitesse de transmission de loxygene, A une epaisseur de 25,4 gm,
egale ou inferieure A 0,1 cm3 par 845 cm2 et par 24 heures, sous une
presslon de I atmosphere, A 20C et 85 % d'humidit6 55      relative. 2.
Composition selon la revendlcation 1, dana laquelle ledit renfort dorsal a
une vitesse de transmission de lavapeurd'eau sup6rieure A4 grammes par845
cm2 et par24 heures, A 400C et A 90 % d'humidltb relative. 12    EP 0 379
044 B1                   1 l!11111 111111 11111 11111 3.  Composition selon
la revendication I ou 2, dans laquelle ledit ronfort dorsal a une seconde
couche en contact avec le deuxiime cote de la premiere couche et ledit
renfort dorsal a une vitesse de transmission de la vapeur d'eau superieure
A 6 g par 645 cm2 et par 24 heures, A 40C et 90 % d'humidit6 relative. 5 4.
Composition selon la revendication 3, dans laquelle ladite deuxieme couche
a une vitesse detransmission de la vapeur d'eau environ egale ou superieure
a environ 6 grammes par 645 cm2 et par 24 heuresa 40C et 90% d'humidite
relative. 10  5. Composition selon la revendicatlon 3 ou 4, qul comprend
une troisieme couche ayant dans ledit renfort dorsal, cette troisieme
couche etant situee entre la deuxieme surface dudit support et le premier
c6te de ladite premltre couche, ledit renfort dorsal ayant une vitesse de
transmission de la vapour d'eau supe- rieure A 6 g par 645 cm2 et par 24
heures, a 40CC et 90 % d'humidtit relative. 6. Composition selon la
revendication 5, dans baquelle lea seconds et troisieme couches ont des
vitesses 15      de transmission de la vapeur d'eau superibures A 9 grammes
par 645 cm2 et par 24 heures, A 40C et 90 % d'humidite relative. 7.
Composition selon la revendication 3, dans laquelle la premiere couche du
renfort dorsal eat un copoly- mere d'ethyiene-alcool vinylique et a une
vitosse de transmission de lavapeurd'eau superieure A 6 gram- 20      mes
par 645 cm2 et par 24 heures A 400C et 90 % d'humidltb relative et une
vitesse de transmission de l'oxygene en dessous d'environ 0,1 centimetre
cube par 645 cm2 et par 24 heures A la pression atmos- pherique, 20C et 65
% d'humidite relative, et ladite seconds couche est du polyur6thanne ayant
une vi- tease de transmission de la vapeur d'eau superieure A 6 grammes
dans les mimes conditions. 26  8. Composition selon la revondication 7, qui
comprend une troisieme couche de polyurethanne ayant une vitesse de
transmission de la vapeur d'eau superieure A 9 grammes par 645 cm2 et par
24 heures A 40C et 90 % d'humiditi relative. 9. Composition selon 'une
quelconque des revendications 1 A 8, dans laquelle l'agent
pharmacologiquement 90      actif est dans un support transdermique
adhesif. 36 40 45 50 55 13    


