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Medicinal plaster for systemic use

Abstract. A medicinal plaster for dermally applied medicatiohich is attachable to the skin, which
comprises first and second parts joined in a ha@usihich is closed at the top side and open on the
lower side thereof towards the skin surface, saist part at the lower side comprising a drug-
containing carrier substance which melts at appneitly physiological body temperature; and said
second part at the top side, which is affixed id §ast part, comprises a porous and flexible bt
material having approximately the same diametea@bfirst part.

Claims

1. A medicinal plaster for dermally applied medieatwhich is attachable to the skin, which comwise
first and second parts joined in a housing whichlésed at the top side and open on the lower side
thereof towards the skin surface, wherein said fiest at the lower side is a disc comprising ageru
containing carrier substance, said carrier substheing selected form the group consisting of gelat
one or more triglycerides of unsaturated carbodsabaving 10-18 carbon atoms; and a mixture of one
or more of said triglycerides of saturated carboits having 10-18 carbon atoms and one or more
mono- and diglycerides of saturated and unsaturateboth, carbon acids having 8-12 carbon atoms;
and a mixture of gelatin with one or more of saiglycerides; and a mixture of gelatin with a orre o
more of said triglycerides and one or more of saimho- and diglycerides; said carrier substance
melting at approximately physiological body tempera so that the drug is released from the liquid
phase of the carrier substance; and said secordspardisc consisting of a porous and flexiable
polyurethane-ether foam or polyurethane-ester fbaming approximately the same diameter as said
first part; said carrier substance disc being meicladly connected with the polyurethane foam digc b
at least partial penetration of the carrier sultstanto the pores of the polyurethane foam disc.

2. The medicinal plaster according to claim 1, wiersaid drug contained in said carrier is not
exclusively homogeneously dissolved and is conthimesaid carrier substance in technical depot
form.

3. The medicinal plaster according to claim 1, wlrerthe drug-containing carrier substance is
distributed in the pores of the polyruethane foasa.d

4. The medicinal plaster according to claim 1, wlrethe polyurethane foam disc has a mechanical
barrier at the top side thereof.

5. The medicinal plaster according to claim 1, weirethe plaster is one-sided self-adhesive pléstic

on the lower side of which is a one-sided self-adleclosed pore foam ring and, in the whole of the
foam ring, the polyurethane foam disc with carsigbstance is joined to the plastic foil.

6. The medicinal plaster according to claim 1, eethe carrier contains one or more drugs for the
treatment of high blood pressure or angina pectoren amount of 0.5-10% by weight based on the
carrier substance.

7. The medicinal plaster according to claim 6, weiersaid carrier contains 2-8% by weight of said
drugs.

8. A method of dermally administering medicatiorthvenhanced skin absorption, which comprises
attaching the medicinal plaster of claim 1 to marmmnaskin, thereby effecting the administration of
said medication.

9. The method according to claim 8, wherein saidhmalian skin is human skin.



BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a medicinal ptafsteimproved skin absorption of dermally applied
medication.

2. Description of the Background

It is known that systemic medicinal effects can di#ained with medicinal plasters or so-called
therapeutic plaster systems, designated latelyaasdermal therapeutic systems. At present, tiis ty
of system is used in connection with the drug stapmme for kinetosis, nitroglycerine for coronary
heart disease and clonidine for hypertension, aé agefor transdermally administered estrogens.
However, the plaster systems used to date areitadlyncomplex and the attainable absorption rates,
measured through the systemic drug concentratichdrblood, are clearly less than those after oral
administration. In addition, the systems show adergible variation from patient to patient with neba
to the determined serum concentrations of the aidtaned drugs.

The plaster systems entail diffusion units in whitie medications are released by diffusion at
controlled rates from a mechanically fixed drugeresir, usually tissue tolerant polymers. The syste
used are currently divided into membrane systeras, membrane plaster and matrix systems. In the
membrane systems the drug, after release from dh@erc substance, must permeate a membrane,
which serves as a control element for the consthebrption rate. Thereby, it is possible to at&in
release characteristic, which approximately cowasgp to pharmacokinetics of zero order. In matrix
systems, the drug stored in depot form diffusesatly from the polymer matrix into the skin.

The transfer of medication from the plaster sysiato the skin occurs according to the laws of
diffusion, quantified in the diffusion principles@ording to Fick: #EQU1## whereby per time unit (t
the drug amount transported (Q), the diffusion,rselependent on the diffusion coefficient (D) th
exchange surface (F) and the concentration difterei€.sub.1 -C.sub.2) as well as the diffusion
distance or the layer thickness (d). It is obsemed plasters with mechanically rigid matricesroi
optimally follow the diffusion conditions.

Thus, the polymer matrices and biological membranueh as irregularly formed complementary skin
surface, which represent the exchange surfaceradheh that there is an incomplete utilizatiomhef
biologically available absorption surface. Simu#tansly, the diffusion distance is thereby increased
several areas of the adhering absorption surfatieegblaster. Both effects mean a deterioratiothef
general diffusion conditions. As, in addition, theeed of the diffusion process also depends on the
temperature, the temperature exchange betweeedhaital resorption area and the drug reservoir on
the one hand, and the skin surface on the othed,iamot optimally attained with the incomplete
superposition. Another disadvantageous effectasréatively slow water absorption which is needed
for the dissolving process of the medication.

In addition, the production of membrane and madsistems is technically costly and requires special
apparatus, which causes higher costs than forrtsauption of oral forms of application.

Accordingly, a need clearly exists for a relativeljnple and inexpensive means by which dermally
applied medications can be applied with excell&irt absorption.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present inventito provide a relatively simple and inexpensive
means by which dermally applied medications caadrainistered with excellent skin absorption.

According to the present invention, the foregoingl aother objects are attained by providing a
medicinal plaster for dermally applied medicatiohieh is attachable to the skin, which entails two
joined parts in a housing which is closed at theaod open on the lower side towards the skin seyfa
said first part at the lower side being a drug-agnhg carrier substance which melts at physiolalgic
body temperature; and said second part at the ithgy being affixed to said lower side carrier



substance, is a porous and flexible synthetic n@thaving approximately the same diameter as said
lower side disk.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1illustrates the present medicinal plaster in &stgectional view.

FIG. 2 illustrates the present medicinal plaster in guieded diagram.

FIG. 3 illustrates a partial enlargement of the presesdininal plaster in a cross-sectional view.
FIG. 4 illustrates a detailed modification of the presmdicinal plaster in a cross-sectional view.
FIG. 5 illustrates a detailed modification of the presaedicinal plaster in an exploded diagram.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

According to the present invention, the medicatonontained in a solid carrier substance, prefgrab
shaped as a disk, which melts at physiological bteatyperature, whereby the carrier substance is
affixed, to the bottom side of a porous and flexilslynthetic material of approximately the same
diameter and the two joined parts are located lwsing, closed on top and open towards the skin
side, which may be attached to the skin.

In a further aspect of the present invention, fiassible to utilize non-homogeneously dissolvinggd
which are absorbed in the carrier substance innphegutical technical depot form in order to provide
for delayed drug release.

In another aspect of the present invention, twanore layers having varying melting behavior are
applied on top of each other in order to attaimegymg successive absorption rate.

In a further aspect of this invention, the carseibstance is distributed in the pores of the whole
synthetic material in order to better retain thigffaxibility of the synthetic material.

In another aspect of this invention, the synthetaterial is provided on its top side with a mechahi
barrier layer in order to obtain a better mechdrseparation between carrier substance and housing.

In still a further aspect of this invention, thenlyetic material is preferably made of polyurethfoam
of the ether type or of the ester type in ordeattain particularly favorable physical propertiegegther
with a physiological indifference or tolerance.

In another aspect of the present invention, casttistances of solid fats/adeps solidus or mixtafes
various solid fats are preferably introduced irite pores of a synthetic material of polyuretharserfo

of the ether type or ester type, in order to obpairticularly favorable physical and biopharmadcealti

properties together with a good physiological tatere.

According to the present invention, carrier substarof gelatin or mixtures of gelatin and solid fate
preferably introduced into the pores of a synthataterial or polyurethane foam of the ether type or
ester type, in order to obtain particularly favdeaphysical and biopharmaceutical properties, togret
with a good physiological tolerance. However, otkaitable carrier substances meeting the above
requirements may also be used. Additionally, medalnain partial glycerides or mixtures of partial
glycerides may be introduced into the carrier sats in order to improve the release of lipophile
drugs ard to affect a regulation of the physicall dnopharmaceutical properties of the carrier
substance. Also, hydrophilic auxiliary materialsynb& introduced into the carrier substance in otder
improve the release of hydrophile drugs from theieasubstance.

In another aspect of this invention, a one-sidédiaghesive plastic foil in connection with a orides
self-adhesive foam ring with closed pores is usdtreby the carrier substance is joined to theobott
side of the plastic foil and placed in the openafghe foam ring, in order to obtain a better skin
adhesion of the drug plaster in connection withuffident occlusion effect as well as a better
protection of the carrier substance against theemdlmechnical influences.

The many advantages attained with the inventionltrggedominantly from the fact that the drug
release from the bottom of the carrier substanealignced by the melting process induced by the ski
temperature and that the transfer into the skimegctrom the liquid phase of the carrier substadee.



the carrier substance spreads as a liquid filmtdted available complementary skin surface is cege
even in its micro topography, contrary to the meitely more inflexible systems which adhere flat
and thus not fully, and also reach the deepermgetjumentary system, such as sebaceous glands and
sweat glands which present a considerable absorptiea. Because of the direct adherance of the
liquid phase of the carrier substance, the needroadditional adhesive foil in the absorption ass

is the case with mechanically fixed systems, isiglated. The tight contact between the liquid phase
of the carrier substance and the skin into the eniopographic area also simultaneously reduces the
average diffusion distance. Thus, the optimal serfatilization of the available skin absorptionaare
and the reduction of the diffusion distance alsovjgle advantages in the diffusion conditions as
compared to the mechanically fixed systems. Theipéransport conditions through the skin surface
for the various drugs, which occur according to ldmes of the so-called "non-ionic diffusion™ are
favored overall.

It should be noted that while the carrier substaauee the flexible synthetic material may have any
shape, they are preferably disk-shaped.

The effects obtained with the successively meltiagier substance disk are comparable to the edtern
application of liquid or viscous preparations, sashsalves and sprays, or the internal use of stoma
gels or suppositories. However, contrary to theliepfion of salves and sprays, there is no dryihg o
the carrier substance due to evaporation and tleduwtion of the dissolution conditions. Becauke o
its cover, the plaster system much rather createsost chamber, which in turn improves the
penetration of the medication by increasing ther&tydn of the arid stratum corneum.

As it is possible to produce for each drug specdaenically optimal carrier substance disks,
depending on its physical chemical properties, shgtem is--with a constant basic configuration--
versatile and technologically simple. Contraryhe tlermal application of salves, gels and spréugs, t
system delivers exact dosages. There is also ngedasf contamination or loss of medication by
outside influences.

As no mechanical component, such as membranes tasize foil, is applied between the carrier
substance and the skin, there is also no mechamigation by friction from this source. While
muscular motions or temporary surface changesdratthesive area, e.g. due to breathing movements
in the thorax area, can--in mechanical systemssfimte with the adhesive quality of the adhesivk fo
or cause a constant mechanical irritation, thisatffs rather advantageous with the carrier substan
disk, the bottom surface of which is always present liquid phase, as it favors the distributiod a
thus produces a surface increase into the microgt@phy of the skin, similar to an application of
salve.

As the production of the carrier disk, e.g. by denmoulding or pressing, as in the production of
suppositories, is less costly than the productibrexactly dosed polymer matrices or membrane
systems, it is also possible to reduce productastscusing the present invention.

Furthermore, it is also possible to include inte darrier disk, apart from homogeneously distridute
drugs, pharmaceutically-technically restrained folations, which have an independently release
characteristic, so that a rapid as well as a ddlapsorption component can be simultaneously eghliz
in the system. Another possibility for the contoblvarying release characteristics is the applicatf
several carrier substance disks with varying mglbahavior.

Due to the partial penetration of the carrier sambst into the pores of the flexible elements, w fir
contact between the two components is assuredhap éven with possible damage to the carrier
substance disk in the solid state, it does notra¢pdully or in part from the flexible element. &h
flexible element also assures, independent frompth&tion of the plaster application, a constant
adhesion and thus a firm contact between the cautestance disk and the skin surface.

Other effects can be attained through the skin &aipre, which controls the speed of the melting
process. Thus, with a raised skin temperature dering a fever condition, the melting process thel

thus resulting drug release is speeded up. Withindgalskin temperature, e.g. caused by the
transdermally released drug with antipyretic prtipsr the release speed is again reduced. Such a
process corresponds to a direct biological feedhmith opposite control effect on the medication
release.



Various aspects of the present invention are st in the figures, whereby the examples illustra
the invention, without restricting the same.

The medication is in the carrier substance (1)dpced as flat disk. This, in turn, is attachedhe t
bottom side of a porous and flexible synthetic matalisk, whereby parts of the carrier substance
penetrate into the pores of the synthetic matelisk. The latter effect is particularly shown ireth
partial enlargement of the cross sectiofris. 3. The carrier substance disk and the synthetic imaater
disk are located in a housing (3), closed on tepyisg as cover layer, which has a circular rim (4)
The inside of the housing, as well as the bottate sif the rim are provided with an adhesive lagér (
The adhesive layer inside the housing is used ttacking the synthetic material disk, the adhesive
layer of the rim is used for attaching the plastethe skin surface.

The open lower side of the housing with the casigstance disk is firmly closed off by a removable
foil (6) which sticks to the rim. The foil has dim&ons which fully cover the total lower surface
including adhesive rim. On one side, a part offtileprotrudes beyond the adhesive rim (7). Thig pa
provides for an easy pulling off of the foil frorhet adhesive surface. ShownRhG. 3 is, apart from
the mechanical connection between carrier substalisk and synthetic material disk by the
penetration of the carrier substance into the poféise synthetic material disk, also, schematycalie
distribution of the liquid phase of the carrier staimce on the irregularly structured micro topogyap
of the skin surface (8).

In the modification of the basic system, as shawAlGS. 4 and 5, the top side of the housing is level.
The top side of the housing consists of an occtupiastic foil (3), which is provided with an adives
layer (5) along its bottom side. In the center pdrthe lower side of the occlusive plastic fohet
upper side of the synthetic material disk (1) isegl on, whereby this upper part of the synthetic
material disk is constructed as mechanical ba¢@grwhich prevents the diffusion of the drugs itiie
adhesive zone of the occlusive plastic foil. Gltethe outer area of the lower side of the plasiids

s circular foam ring (1) made of closed pore polymmaterial, which, in turn, has an adhesive layer
(11) on its lower side. This adhesive layer is uigdattaching the medicinal plaster to the skiheT
synthetic material disk containing the carrier sabse (1) is located in the central opening offdam
ring (10). On the lower side of the synthetic mafedisk, facing the skin surface, there is a
mechanically sealed protective foil (6) with thenéinsion of the total diameter of the plaster, whsch
circularly connected to the rim of the adhesivestagf the foam ring (11) and can be removed before
applying to the skin.

Shown inFIG. 5 is the medicinal plaster in an exploded diagramictv shows the main layers plastic
foil (3), foam ring (10), synthetic material disktivcarrier substance (1) and removable protedtile

(6).

According to the present invention, any drug maydbkvered through the present medicinal plaster.
However, particularly useful drugs are those whieim be absorbed by the skin based upon their
physicochemical properties. For example, drugs aaghhose used in the treatment of high blood
pressure or angina pectoris may be used. Such dreghe so-called calcium antagonists, and .beta.-
blockers, which are well-known to those skilledfie art.

The medicinal plaster of the present invention fae@yised on the surface of any mammalian skin such
as a dog or cat but, preferably human skin. Theiciread plaster is attached to the skin and is cbdrg
with an effective amount of medication for the mded purpose. Of course, the precise amount of
medication used will vary depending upon the maranabr human body weight, the nature of the
drug and the nature of the treatment. However, smobunts would be known to those skilled in the art
in view of the above disclosure.

Having now fully described this invention, it witle apparent to one of ordinary skill in the artttha
many changes and modifications can be made thesi#ttout departing from the spirit or scope of the
invention as set forth herein.

The term "adeps solidus” is a synonym for "solid'fa



The term "solid fats" comprises triglycerides ofusated carbon acids having 10 to 18 carbon atoms i
the chain.

The term "medium chain length partial glyceridesmprises mono- and diglycerides of saturated
and/or unsaturated carbon acids having 8 to 12oaatoms in the chain.

The term "gelatin" comprises a hydrolysis proddatssein.

The term "polyurethan foam of the ether/ester typefhprises reaction products of polyfunctional
isocyanates with polyesters or polyethers contgihiydroxy! groups.

United States Patent 5,120,710
Liedtke, June 9, 1992
Oral lipid medicinal composition

Abstract. To improve the absorption of actve ingredients,cvtiire not adequately bio-available on
oral administration, an oral lipid medicinal comjpio® is formed by combining a semi-solid,
lipophilic component with a solid, water-soluble nggonent. The semi-solid component is a
homogeneous lipid mixture that exists as a hardwih thermally reversible fat/liquid melting
property, at least 95% of which is present in fhjeitl aggregate state below the body temperature of
37.degree. C. and comprises monoacyl-, diacyl-,taadylglycerides of saturated vegetable fattydaci
with chain lengths ranging from 6 to 18 carbon appreferably comprising a mixture of 40 to 60%
monoacyl- and diacylglycerides and 40 to 60% tiigiggerides, in which the active ingredients are
either dissolved, suspended or emulsified. Thedsofimponent comprises a non-diffusible, water-
soluble shell which is not chemically bonded to tipgd compound and envelops the entire lipid
compound and is preferably made of gelatin or ktaiihe use of protease inhibitors in the lipid
mixture can improve the permeation conditions feptles and proteins. The use of highly disperse
silicon dioxide can stabilize the suspension foatiahs. Physical-chemical and biochemical aspécts o
the oral lipid medicinal form yield improvements fthe absorption of drugs that are not adequately
bio-available on oral administration.

Claims

1. An oral lipid medicinal composition, comprisiggsemi-solid, lipophilic component and a solid,
water-soluble component, wherein said semi-solichpanent is a homogeneous lipid mixture that
exists as a hard fat with a thermally reversiblieddauid melting property, and at least 95% ofiathn

is present in the liquid aggregate state belowhibgy temperature of 37.degree. C., and comprises
monoacyl-, diacyl-, and triacylglycerides of satathvegetable fatty acids with chain lengths raggin
from 6 to 18 carbon atoms, in which a proteasebibtti and an effective amount of an active
ingredient which has a peptide or protein structune either dissolved, suspended or emulsified, and
wherein said solid component comprises a non-diffeswater-soluble shell that envelops the entire
semi-solid component, is not chemically bondechtodemi-solid component, and is made of a hard or
soft gelatin or starch.

2. The composition of claim 1, wherein said actigredient is insulin.

3. The composition of claim 1, wherein said senfidssacomponent comprises 40 to 60%
monoacylglycerides and diacylglycerides and 400 @riacylglycerides.

4. The composition of claim 1, wherein said watkrsle shell further contains a protective layer
against gastric juice.

5. The composition of claim 1, wherein the percgesaof fatty acids that are contained in the entire
lipid mixture are 10-18% for caprylic acid, 5-15%r fcapric acid, 45-55% for lauric acid, 9-15% for
myristic acid, 3-10% for palmitic acid, and 3-10% Ktearic acid, and said fatty acids are present a
components of monoacyl-, diacyl- or triacylglycesd

6. The composition of claim 1, wherein said progeiaibitor is aprotinin.

7. The composition of claim 1, wherein 1.5% of Mghlisperse silicon dioxide in hydrophilic or
hydrophobic form is added to said lipid compound.

8. The composition of claim 1, wherein said aciivgredient is selected from the group consisting of
insulin, calcitonin, atrial natriuretic peptide (R interferon, somatostatin, and enkephalin.

9. The composition of claim 1, wherein 95% of skiid mixture is present in the liquid aggregate
state at the physiological human body temperatiiBy @legree. C.



BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to oral lipid meditinompositions, which improve the absorption of
active ingredients, which are not adequately biaHable on oral administration, and methods for
preparing such compositions.

2. Discussion of the Invention

It is well known that on oral administration of brkugs, that have been available to date, numerous
drugs cannot be adequately absorbed. Among othach, drugs include various antibiotics and in
particular drugs with a peptide or protein strueturo date, the latter can be effectively appliaty o
parenterally, since following oral administraticdhey become biochemically inactive already in the
gastrointestinal tract, before they even reachsite of absorption. The best known example is the
blood sugar reducing proteohormone insulin.

Especially in the case of rectal and dermal apiiting, it is well known that carrier substrates,iath
contain, among other things, different mixtureslipids, can lead to significant differences in drug
absorption. Lipid mixtures of this kind have, afuaction of the kind and proportion of added lipids
(i.e., esters of glycerin and short, medium, oglehain, saturated or unsaturated fatty acids, lwinic
turn can also be present as monoacylglycerides mmhoacidic or mixed acid di- and
triacylglycerides), a corresponding different sdlityo behavior and also different solubility behavi
for the active ingredients. Consequently, quartitatand qualitative different relations of lipid
mixtures can have a significant impact on drug gitszn. In accordance with the resulting
hydrophilic/lipophilic ratios, the active ingreditsnmust also be worked into the lipid compounda in
specific pharmaceutical format.

However, rectal and dermal applications do notilfulie prerequisites of fast bio-availability idl a
cases, as desired or required by some drugs, dubeto specific pharmacokinetic profiles and
anatomical peculiarities. Tests to apply oral folations based exclusively on fats, in particulathwi
triacylglycerides as tablets, compressed fat gemuwr smaller fat globules (fat pellets) with high
melting points in order to attain delayed reledseugh diffusion or enzymatic erosion, have already
been known for a long time. However, these fornioiest require a specific manufacturing technology,
are suitable primarily only for lipophilic drugs drexhibit no advantages in bio-availability with
respect to the usual oral drug formulations, éagdrophilic tablets. Therefore, they have not foang
wide therapeutic use.

Attempts to use so-called liposomes, i.e., prefgrabth the use of phospholipids, such as, among
others, phosphatidylcholine, manufactured sma#ipkerical lipid particles (nano particles), as agdr
including vehicle, are also known. The manufactfrthese particles is technically complicated, and
particular liposomes have significant stability Iplems.

A commercial alternative is the attempt in the cli of highly disperse particles, containing
primarily triacylglyceride particles (micro pell@¢tsvhich are also present, e.g., as a powder.

Another problem with different fat mixtures is thhey can exhibit unstable modifications and thnes a
sensitive to storage. This applies in particulafatomixtures, e.g., based on cacao butter. Theofise
unsaturated fatty acids, such as oleic acid (C18rgleic acid (C18:2) and linolenic acid (C18i8)
fat mixtures can also result in oxidation-induceédrage problems with the risk of rancidity. Long
chain triacylglycerides also have relatively pootuson and solubility properties and are, therefor
suitable primarily for more lipophilic drugs. Inditlon, apparently following absorption, they afsca
transported predominantly over lymphatic pathdangastrointestines, which is a different pathway f
the transport of esters of glycerin and short cliaity acids. Due to the distinctly lower flux rate
the lymph pathways, this results on the whole iowsk absorption. In addition, long chain
triacylglycerides of gastrointestinal lipases aydrolyzed more than medium chain ones.

Thus, there remains a need for improving the absorpf active ingredients, which are not adequatel
bio-available following oral administration.



SUMMARY OF THE INVENTION

Accordingly, one object of the present inventioridsprovide medicinal compositions which result in
effective absorption of active ingredients, whiclie anot adequately bio-available on oral
administration.

It is another object of the present invention tovide a method for preparing medicinal compositions
which result in the effective absorption of actimgredients which are not adequately bio-availavie
oral administration.

These and other objects, which will become appademing the course of the following detailed
description, have been achieved by oral lipid mediccomposition formed by combining a semi-
solid, lipophilic component with a solid, water-gble component, wherein the semi-solid component
is a homogeneous lipid mixture that exists as d Fatrwith a thermally reversible solid/liquid maly
property and at least 95% of which is present élituid aggregate state below the body temperature
of 37.degree. C, and comprises monoacyl-, diaoytt @iacylglycerides of saturated vegetable fatty
acids with chain lengths ranging from 6 to 18 carlatoms, preferably comprising a mixture of 40 to
60% monoacyl- and diacylglycerides and 40 to 60#%cytglycerides, in which the active ingredients
are either dissolved, suspended or emulsified,veéimetein the solid component of the medicinal form
comprises a non-diffusible, water-soluble shelltteavelops the entire lipid compound, is not
chemically bounded to the lipid compound, and islenaf a hard or soft gelatin or starch, and can als
contain a protective layer against the gastricguend a method for preparing such compositions in
which the heated liquid active ingredient-contagniipid is poured into a prefabricated shell.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Thus, at least 95% by weight of the lipid compouscpresent in the liquid aggregate state at the
physiological human body temperature of 37.dedtee.

In one embodiment of the invention to further ojitienthe proportions of fatty acids in the lipid
mixture, the ratio of fatty acids that are usedhia entire lipid mixture amounts to 10-18% for gdipr
acid, 5-15% for capric acid, 45-55% for lauric a@d15% for myristic acid, 3-10% for palmitic acid,
and 3-10% for stearic acid, and these fatty acidspeesent as components of monoacyl-, diacyl- and
triacylglycerides.

An example of a mixture for such a lipid formulatjavhich serves only as further explanation of the
invention without restricting it thereto is a consimn in which the percentages of the fatty acids
added are: 16% caprylic acid, 13% capric acid, 3&dic acid, 11% myristic acid, 5% palmitic acid
and 5% stearic acid, and the percentages of theo+nodi-, and triacylglycerides are
monoacylglyceride: 34%,; diacylglyceride: 14%; ariddylglyceride: 52%. The fatty acids in the lipid
mixture are determined by gas chromatography (GEL)means of the fatty acid methyl esters.
Acetylation of the lipid compound leads to glycesdwhich can then be directly introduced to the ga
chromatograph. The evaluation of the peak of thedmomatography yields a quantitative picture of
the obtained monoacyl-, diacyl- and triacylglycesd wherein the partial glycerides exhibit acetyl
groups.

The proof of the suitable melting behavior of thiigid compound can be determined either by
determining the rising melting point, the droppipgint or by means of thermoanalysis. In this case,
thermoanalysis reproduces the entire melting pattduring the absorption of heat. With
thermoanalysis it can be proven with a lipid conijjms of the aforementioned kind that at
approximately 24.degree. C. only a very small portf the lipid compound is melted, that the buik o
the melting process is at 30.degree. C. and osiyall portion melts at 37.degree. C. In contrdsd, t
measurement conducted by comparison of the risirgtimg point alone shows a value of
approximately 36.degree. C. A suitable solid fatex (solid fat content, SFC) for a lipid compound
compounded in such a manner can be determined nanef nuclear magnetic resonance
measurement. In this manner the particles, whiehstil solid at specific temperatures, are meakure
For example, the lipids in a precision pre-treathaga treated as follows: 3 g of a specimen ar¢eael
for 30 minutes at 70.degree. , stored for 60 mewge 0.degree. C. and stored for 35 minutes at
measurement temperature. A characteristic pattetfreanean value of the solid content resultingrfro

3 measurements is, for example, for the aforemeatiexemplary lipid formulation: 0.degree. = 83%,



10.degree. C. = 79%, 20.degree. C - 63%, 25.de@ree45%, 30.degree. C. = 13%, 32.5.degree. C. =
6%, 35.degree. C. =4%, 37.5.degree. C. = 2%, 4@ =Therefore, at a temperature of 35.degree. C.,
96% of the lipid mixture is almost completely irethquid state and at 37.5.degree. C., 98% is @lmos
completely in the liquid state, whereas at the rabrexternal storage temperatures said lipid mixture
shows physically no fluid properties.

In order to improve the absorption especially distances with a peptide or protein structure, pisEe
inhibitors, in particular aprotinin, are added, @cling to another embodiment of the invention,he t
lipid compound as another protective substance.

In order to stabilize suspended active ingrediémtthe lipid composition, in another embodiment of
the invention, 1-5% of highly disperse silicon daxin the hydrophilic or hydrophobic form is added

According to another embodiment of the inventi@nsimplify the commercial manufacturing process,
the heated and liquid active ingredient-contairip@gl compound is poured directly into prefabrichte
capsules made of hard or soft gelatin and soldlifieerein.

To improve the therapy with drugs that to date hbgen administered primarily only parenterally,
especially drugs with a peptide or protein struetsmch as insulin, calcitonin, atrial natriureteppide
(ANP), interferon, somatostatin, and encephalimeaaided, in another embodiment of the invention.

To improve the therapy of drugs which to date hheen administered parenterally or were not
satisfactorily absorbed when taken orally, antib&tin particular cephalosporins, are added adéegrd
to another embodiment of the invention.

To improve drug therapy by reducing the requirededdhus reducing the potential for side effects,
cardiovascularly effective substances such as fletkers, calcium antagonists and diuretics such as
steroid hormones such as estradiol, progesteres&sterone and cortisol are added in accordance
with another embodiment of the invention.

The advantages of the invention result from the faat the lipid mixture is a thermally reversible
solid-fluid system with natural permeation promgtiproperties, wherein the specific composition of
the lipids has good absorptive capacity for bottirbphilic and lipophilic active ingredients. Thumg
additional penetration promoters, so-called chelrécénancers, are required. This also excludes the
risk of incompatibility and local damage to the msianembrane, which can accompany the use of
enhancers.

The good hydrophilic-lipophilic ratios also avoidet use of additional ionogenic or non-ionogenic
emulsifiers, surfactants or solubility promoterscisias polyethylene glycol compounds (PEG). A
physiological emulsification of the lipids releaséd the gastrointestinal tract occurs due to the
endogenic bile acids.

The lipid formulations exhibit excellent compatityiland the starting substances originate fromnatu
sources such as coconut and palm seed fats. Tidenfijxtures also meet the USP XXI/National
Formulary NF XVI, 4th supplement of the monograph"Hard Fat".

In a test of a lipid formulation compounded in thieove described manner for acute oral toxicity
(LD.sub.50, according to OECD no. 401) on rats,atate mean oral LD.sub.50 was over 2,000 mg/kg
of body weight of the rat (limit test). In testitige contact sensitization of the test model acogrdd
Magnusson & Kligman (according to OECD no. 406) skasitization test yielded for the same lipid
compound =0% (0/20) and was classified as norafimi¢gj and non-sensitizing on the skin of a guinea
pig. An acute dermal toxicity on rats (accordingxBCD no 402) yielded a mean LD.sub.50 dermally
over 2,000 mg/kg of body weight (limit test).

Since the lipid formulations contain exclusivelyisated fatty acids, they also exhibit good stapili
during storage with respect to atmospheric oxygaah thus are not subject to the risk of becoming
rancid. The solid shell represents another pratectieasure against oxidation.

Since the active ingredient-containing lipid mixdsr exist in the liquid aggregate state in the
gastrointestinal tract at body temperature, asicoefl by means of the aforementioned analysis



through thermoanalysis, rising melting point andidséat index, following the rapid exit from the
carrier shell they spread out directly on the mueismbrane. The result is also good concentration
gradients, since the lipids are only partially waeluble and can hardly be diluted. This also enba
rapid absorption and the exposure period for imattn by means of the gastrointestinal lipases and
proteases is shortened.

On the other hand, the solid state of the lipidtomx during storage improves the stability of théve
ingredients, and pharmaceutical processing forsath as suspensions or emulsions are mechanically
stabilized through solidification.

Both the technological processing of the lipid conmpds and the introduction of the lipid compound
into the solid shell can be performed with the antional pharmaceutical methods and facilitate
economic mass production.

The lipid mixtures used in the oral lipid medicimaleparation also enhance the efficacy of active
ingredients with a peptide and protein structureictvto date could be applied only parenterallythie
form of injections. The therapeutic use by admenisig corresponding active substances to patients i
oral form, instead of in injection form, is offerdxy the present invention. The fact that it is,aas
general rule, possible to produce biological eHeaiso via the oral administration route by means o
lipid formulation, e.g., for blood sugar-loweringopeohormone insulin, is demonstrated by the
following Examples, which serve only to further &ip the invention without restricting it to said
Examples.

EXAMPLE 1

Insulin was administered perorally to healthy, momditioned white mice. To this end, aqueous
insulin solutions with insulin concentrations of0LOJ/ml were dispersed at 38.degree. C. in a lipid
mixture of the above compounded kind (percenta@elseofatty acids: 16% caprylic acid; 13% capric
acid; 50% lauric acid; 11% myristic acid; 5% palmé#cid; and 5% stearic acid and percentages of the
mono-, di-, and triacylglycerides: 34% monoacylgside; 14% diacylglycerides; and 52%
triacylglyceride), which was treated with an adzfitiof 3% highly disperse silicon dioxide, emuldifie
for several minutes with ultrasonics and then haede Microscopic rechecking in the smear
preparation of the lipid compound and in aqueowspsnsion preparations that have been dyed twice
shows spherical-vesicular complexes of water ahdrocomplexes of water and oil and water in the
aqueous preparation.

Following reheating to 38.degree. C, 0.4ml of tipédl mixtures with varying insulin concentrations,
between 9.5 IU and 0.7 U insulin/kg of body weighere injected into the stomachs of groups of 3
fasting mice with a peroral plastic catheter. Tingividual doses were delivered by diluting the Imsu
starting solutions, through the corresponding amditof another lipid solution. For each active
substance group there was a simultaneous sepategaally large control group to which the same
volume of insulin-free lipid mixture was adminigter Blood was sampled before and 1, 2 and 4 hours
following administration through the caudal veirhelblood glucose concentrations were determined
by means of reflection densitometry from the wHalleod. The results are shownTABLE 1.

The peroral application of insulin resulted, bothhwespect to the values of the control group that
were the same over time and the starting valugkeofctive groups, in a significant, reproducibie a
dosage-dependent lowering of the blood glucosehWiially administered, unmodified, aqueous
insulin solutions no corresponding blood sugar-lemgeffect could be detected.

EXAMPLE 2

In a human pharmacological test 9 healthy, malgestd received either subtherapeutic insulin doses
(regular human insulin), on average 0.2 or 0.4 ¢Udk body weight, or the same lipid formulation
without insulin (placebo) orally. To this end, tekame hardened insulin lipid emulsion prepared in
Example 1 was in hard gelatin capsules. Three stggach received 16 IU insulin (8 IU/capsules) or
32 IU and 3 subjects received capsules with plazehb subjects fasted overnight and received, one
hour after administration of the capsules, in pisiof one hours, 20 g of standardized carbohydrates
The serum insulin concentration was determined lBama of radio immunoassay. The results are
shown inTABLE II.



It is evident from a group comparison of the chitoga&al patterns of the mean insulin serum
concentration that the groups with the insulin falation exhibit higher insulin concentrations thha
placebo group and also the two insulin dosages slifierences among one another. It can be inferred
that the insulin is absorbed in the intestinal ttrat these healthy and normally counter-regulating
subjects.

It is evident from the two aforementioned Examples with the subject matter of the invention, even
with molecules having a peptide character, whick asually biologically inactivated in the
gastrointestinal tract, biological effects can keerated with an oral application.

Obviously, numerous modifications and variationghaf present invention are possible in light of the
above teachings. It is therefore to be understbadl Wwithin the scope of the appended claims, the
invention may be practiced otherwise than as sigatlif described herein.

United States Patent 5,686,112
Liedtke, November 11, 1997
Single dosage semi-solid topical phar maceutical formsfor transder mal therapy

Abstract. To improve the efficacy and tolerability of custamaopical applications for transdermal
systemically acting pharmaceutical substances]esidgsage topical pharmaceutical forms which are
therapeutically exactly ready-to-administer arerfed from suitable semi-solid pharmaceutical forms.
The topical single doses are specified pharmadadlytiavith respect to their dose, their topical
spreading behaviour and their permeation propeisiegeral of the topically ready-to-administer &ng
doses are in this case accommodated in a commommemial packaging container. Complex
treatments can be developed by means of diffeneliividual dosages or alternatively active compound
combinations. As pharmacological active compoursieroids, peptides, various analgesics, local
anaesthetics and non-steroidal antirheumatics mu@oged in particular. The single dosage topical
pharmaceutical form is a safe, easy to administel iaexpensive application form which makes
possible a more exact topical therapy for systeadiministrations than could previously be achieved
using conventional topical administration forms.

Claims

1. A molded body, comprising a pluraity of separateasured and detachable dosages, wherein each
of said dosages contains a single dosaage, readghttnister semi-solid phase formulation for
transdermal therapy.

2. The molded body of claim 1, wherein said phaeugical formulation is in creme, emulsion, gel,
suspension or ointment form.

3. The molded body of claim 1, wherein said seachambers are individually air-tightly sealed with
a peel-off foil such that each separate chambebeaspened individually.

4. The molded body of claim 1, wherein said simddsage formulation comprises a pharmaceutical
vehicle and an active compound.

5. The molded body of claim 4, wherein said acteenpound has a uniform average crystal size or a
mixture of various crystal sizes.

6. The molded body of claim 4, wherein said actosmmpound comprises estrogens, gestogens,
glucocorticoids or mixtures thereof.

7. The molded body of claim 4, wherein said actieepound comprises a pharmacologically active
peptide, protein or mixture thereof.

8. The molded body of claim 4, wherein said activ@mpound comprises insulin, oxytocin,
encephalins and mixtures thereof.

9. The molded body of claim 4, wherein said actiwepound is selected from the group consisting of
analgesics, local anesthetics and mixtures thereof.

10. The molded body of claim 4, wherein said actteenpound comprises buprenorphine, fentanyl,
penzocaine, morphine, lidocaine, prilocaine, megause and mixtures thereof.

11. The molded body of claim 4, wherein said acte@mpound comprises antirheumatics,
antiinflammatories or mixtures thereof.

12. The molded body of claim 4, wherein said actieenpound comprises indomethacin, diclofenac,
etofenamate or mixtures thereof.



13. The molded body of claim 4, wherein said act@mpound comprises nicotine.

14. The molded body of claim 4, wherein said sdpathambers are marked with numerical, colored
or symbolic information or instructions relatingadherapeutic treatment scheme.

15. The molded body of claim 4, wherein said actwspound is a morphine derivative.

Description

The invention relates to single dosage semi-sofiical pharmaceutical forms for transdermal therapy
in particular for improving the efficacy and tolbeility of systemically acting pharmaceutical
substances.

It is known that pharmaceutical substances are abgtied to the skin. This is mainly carried out to
achieve local effects, but in rarer cases alsaystemically affecting bodily functions.

The latter is in particular the administration opical semi-solid pharmaceutical forms, in pargecudf
ointments, gels and creams, but recently preferably administration of so-called transdermal
therapeutic systems, commercially specified plasystems which are already employed successfully
for the treatment of various disorders.

Transdermal therapy with pharmaceutically custonszmyi-solid topical administration forms, e.g. in
the sex steroid field, and also the transdermaliaidtration of nitroglycerine could previously nio¢
therapeutically successful, however, since the aination of these formulations could previousdf n
be adequately directed to the requirements of ®sys transdermal therapy, in particular due tack|
of dosage accuracy and problems with practical lvagndTopical administration of nitroglycerine by
means of a spray was also commercially unsuccessful

On the other hand, therapeutic transdermal systarttee meantime found very wide application, in
particular in hormone replacement therapy for theatment of post-menopausal symptoms and
osteoporosis and, with nitroglycerine, as a symptiortreatment of angina pectoris in coronary heart
disease. Recent developments in this field are ails®d at the treatment of pain, e.g. transdermal
systems containing the analgesic fentanyl, anduaihg@ smokers, e.g. using transdermal nicotine
plasters. Various transdermal application aregs tensdermal scopolamine for the treatment aklra
sickness and transdermal clonidine for the treatmef hypertension, also led, however, to
controversial views on the benefit/risk ratio.

Customary pharmaceutical topical pharmaceuticahfoshow essentially relatively great inaccuracy in
dosage as transdermal systems. Apart from pharrieakedifferences in the formulations themselves,
this can mainly be traced back to the hitherto mvemient and commercially crude administration
technique. Thus, in this connection, only very towand, from a subjective point of view, estimated
volumes are administered from the containers, mdaubes, partly with the aid of spatulas using a
measuring scale. The volume dosage is in this&@asestill carried out by the patients themselves.

This procedure is only suitable, if at all, forately unspecific local therapies, e.g. in thetmeent of
local contusions with analgesics. Significant desppblems also result with sprays, since withehes
not only the accurate release of the dose fromcthgainer itself, but also the appropriate topical
surface coating is problematical. This is partlyeatly caused, inter alia, by poorly controllable
atomisation effects in the air, and partly alsaibgchet effects on the skin.

Moreover, this type of intervention also requirepedal adhesive additives, which raise
dermatotoxicological questions.

Transdermal systems are substantially more accubateon the other hand also very much more
complicated and consequently expensive in ternpsarfuction. Furthermore, transdermal systems also
frequently exhibit skin irritation, which is proded by the skin occlusion of the plaster necessary f
this technique. Moreover, the transdermal systemasso designed for relatively long administration
periods of several days, often for reasons of ddst. known transdermal systems are also more fixed
to given constant active compound liberation ratdsch usually approach zero order release kinetics
and thus correspond to the kinetics of an infushmis to be expected biologically, with some aetiv
compounds this leads to pharmacological habituatieactions. A practical example here is
transdermal nitroglycerine, in which this leadsréproducible tachyphylaxis, by which on repeated
administration the antianginal effects are redueesh short-term, in spite of a further increaseskedo



up to loss of action. For these cases, either atidgl first order kinetics or, occasionally, intgstions
of therapy in which the patients thus remain uté@aare the present means of choice for restoratio
of the activity.

For a topical transdermal therapy of systemic disestates, both sufficiently exact local dosage and
the type of the administration scheme are thus tolie taken into account.

Lastly, for patient and physician a type of adnihnaigon is also important which is suitable to gasut

in practice and which avoids preparations whichtacecomplex and thus an adequate readiness of the
administration form for application. Furthermore&oromical aspects with respect to the costs of a
pharmaceutical therapy are also important. Thidiepmn particular to chronic administrations.

The invention is based on the object of improving ¢fficacy and tolerability of topical administoat
for transdermal therapy for systemically actingnoia@ceutical substances.

This object is achieved according to the inventignthe pharmaceutical substances being present as
therapeutically ready-to-administer topical indivéd doses of a suitable semi-solid pharmaceutical
form, preferably a cream, emulsion, gel, suspengorointment, or as therapeutically ready-to-
administer topical individual doses of a furtheraphaceutical modification of the same semi-solid
pharmaceutical form, and the therapeutically retadgeminister topical individual doses being
situated in separate containers of a common conahenoulded body, which simultaneously serves
as a pack for several therapeutically ready-to-atht@r topical individual doses, it being possifile

the active compounds to be present in the theraadlytready-to-administer topical individual doses
either in various dosages, on their own, or inv@ctiompound combinations.

To improve the efficacy and tolerability of transahal administrations of a systemic treatment, the
active compounds contained in the pharmaceutichiclee can in this case be present either in a
specific average uniform crystal size or alterrediivn mixtures having various crystal sizes.

To improve the efficacy and tolerability of transaal administrations of a systemic treatment with
steroids, in a further embodiment of the inventiag,active compounds, oestrogens and gestagens or
glucocorticoids are present as individual substararein combinations in the single dosage topical
pharmaceutical form.

To improve the efficacy and tolerability of transa@l administrations of a systemic treatment with
peptides, in a further embodiment of the inventitiarmacologically active peptides and proteins, in
particular insulin, oxytocin or encephalins, aregant as individual substances or in combinatians i
the single dosage topical pharmaceutical form.

To improve the efficacy and tolerability of a trdesmal systemic pain or rheumatism treatment, in a
further embodiment of the invention analgesics lacdl anaesthetics such as buprenorphine, fentanyl,
penzocaine, morphine and morphine derivativeschilte, prilocaine, mepivacaine or non-steroidal
antirheumatics/antiinflammatories such as indonwthadiclofenac or etofenamate are present as
individual substances or in combinations in thgkmlosage topical pharmaceutical form.

To improve the efficacy and tolerability of a trdesmal systemic cure for smokers, in a further
embodiment of the invention nicotine is preserthimsingle dosage topical pharmaceutical form.

To improve the handling of the single dosage tdpmermaceutical form further in practice, in a
further embodiment of the invention, on the mouldedly serving as a common pack, appropriate
positions of the topical individual dosages ine@atment scheme are marked with numerical, coloured
or symbolic information and instructions.

To improve the administration of the single dosegecal pharmaceutical form further in practiceain
further embodiment of the invention therapeutigrdoses for various therapy phases are separately
detachable from the commercial moulded body serasg common pack.

The advantages achieved by the invention are iticplar that the known therapeutic advantages of
transdermal administration can be assumed, e.geas®d systemic hepatic first pass effect, buteat t
same time the previous inaccuracy of customarytdgharmaceutical forms is significantly reduced.



Thus, in a laboratory investigation with 50 manuadividual withdrawals from prefilled blister
chambers for an oestrogen-containing formulatioramtindividual filling amount of 0.5 gram, a
withdrawal accuracy of the topical formulation wihrelative standard deviation of 1.9% could be
reproducedFI|G. 1). This lies significantly below the limit of 5% demded of pharmaceuticals on the
part of GMP procedure. In contrast, on measureroéiihe reproducibility of the withdrawal for a
conventional topical gel formulation containing wegen from a customary tube a relative standard
deviation of over 15% was found.

The single dosage topical pharmaceutical form maemakes possible an individualised and variable
procedure. It enables prefinished exact dosage gesamnd also prefinished and exactly dosed
combinations. By this means, in its commercial aapion it also stands in a greater analogy to the
procedure in the case of oral administration forms.

The defined total ratios of the single dosage tlpjgharmaceutical form which result from the
specified physicochemical characteristics of thearptaceutical form, e.g. physical spreading
behaviour on the skin and permeation into the sttia, exact topical individual dose and the given
prescription scheme, make possible a significamtyre exact effect control, and thus also distinctly
higher therapeutic safety than previously, comp#oerlistomary topical administrations.

Moreover, the single dosage topical pharmaceutarah is also distinctly more hygienic and can be
protected better against microbial effects, botthwéspect to administration itself and with respgec
its storage conditions.

Compared with transdermal plasters, the single gstopical pharmaceutical form is very
inexpensive, which results in particular also frigsnlow formulation costs in mass production. Ihca
moreover be prepared with customary pharmaceudigahts and also under all customary production
precautions, e.g. aseptic or sterile preparatind,adso with suitable stability.

Compared with commercial transdermal systems, Kie t®lerability of the single dosage topical
pharmaceutical form is fundamentally better.

Modifications of the single dosage topical pharnudical form are programmable by means of the type
and embodiment of a treatment scheme which caiixbd fo the commercial container, for example
different dosages and also active compound conibimatbeing possible at the same time, e.g. of
oestrogens and oestrogen-gestagen combinations.

By variations in the distributions of the crysties of the active compound contained in the tdpica
pharmaceutical formulations, different pharmacotierofiles, e.g. delayed-release effects, can als
be produced by the different permeation and depbaiour resulting therefrom.

The exemplary embodiment of a treatment pack basdtie invention, in this case for a single dosage
topical administration for hormone replacementhe tase of post-menopausal symptoms, may be
mentioned. This example is only intended to illatdrthe invention without restricting it thereto. |
primarily serves the purpose of presenting a therap possibility and also the degree of specificit
which can be achieved with single dosage topicarmplaceutical forms in a transdermal systemic
therapy.

EXAMPLE

The topical treatment pack consists of a mouldedybmade of blister material customary for
pharmaceutical purposes serving as the pack packidividual moulded body in this case contains 14
hemispherically-shaped chambers serving as indiidantainers for topical individual doses. These
can admit filling materials in the range from Oallt gram. The treatment pack for one month in this
case comprises 2 of these blister packs in eaght@gng 14 chambers for a 28-day treatment with a
daily individual dose. The ready-to-administer #pmutic individual doses of the formulation
containing 0.5 gram are situated in the chambédrs.ifidividual chambers are numbered continuously
from 1 to 28. The blister pack 1 with the chamkits4 in this case contains in 0.5 gram in each case
of topical vehicle 3 mg in each case of the oestnolj7.beta.-estradiol; the blister 2 with the charab



15-28 in this case contains in 0.5 gram in eacle odigopical vehicle a combination of 3 mg of the
oestrogen 17.beta.-estradiol and 1 mg of the gestagrethisterone acetate.

BRIEF DESCRIPTION OF DRAWINGS

The following drawings are illustrative of embodinte of the invention and are not meant to limit the
scope of the invention as encompassed by the claims

FIG. 1 graphically shows a comparison of the accuracirgfle dosage form blisters.
FIG. 2 illustrates the cutaway view of a treatment padkh topical individual dosage forms.
FIG. 3 represents the mean estrogen serum concentrétiorsimgle dose application.

The cutaway view of a treatment pack with topicalividual dosages is shown for further illustration
in FIG. 2, this representation only illustrating the packheut restricting it, however, in its further
embodiment.

The individual blister chambers of the treatmentkpél), which contain the topical individual doses,
are sealed in an air-tight manner on their tops @&ipeel-off foil (2) of aluminium. The peel-offif®
are in this case attached such that they have (Bpsn their outer side using which each chamber f
an individual dose can also be individually openEie covering foil can in this case be provided in
various positions with figures (4) for each dayatternatively additionally with colour codes foreth
type of treatment phase. The treatment pack isigedvwith perforations (5) which enable individual
doses to be detached from the complete pack inemempform.

The therapeutic individual doses contained in tavidual chambers are withdrawn daily, also aa in
tablet administration scheme, and directly appt@dhe skin. On account of the specified spreading
behaviour of the vehicle, a statistically averakje surface coating also results in this case.

The coating volume of the individual dose contasreend the statistically average withdrawal residue
checked in production and taken into account adgagri production.

Using a single dosage topical pharmaceutical farlinical pilot test was carried out on 4 subjects
using an oestrogen, estriol. The result is showRl{@. 3. The latter represents the average course of
the serum concentration of radioimmunologically swead total estriol over a period of 24 hours after
topical application. It turns out from this thatithvan individual topical dosage, an increasedlleve
steroid hormone lasting for over 24 hours can liiezed on the skin.

United States Patent 5,496,560
Liedtke,March 5, 1996
Borderline active dosage forms of beta blockers

Abstract. For short-term therapy of transient functional @awdscular symptoms, borderline active
dosage forms of beta blockers are used which peodncthe body only the borderline active
concentrations of active ingredient which produoesignificant changes in the physiological values i
the cardiovascular system under resting conditfonghe respective specific beta blocker used and
significantly reduce adrenergically induced transistimulation effects. Oral, transdermal, or tapic
dosage forms are particularly advantageous. A mifféated therapy of functional symptoms which
does not exist with the customary dosage formsetd blockers designed for long-term therapies is
possible. Both the quality of life and the risk-béhratio of the beta blockers are improved. The
duration of the therapy also does not have to beneled beyond the symptomatically required scale
since no rebound danger exists after withdrawalaadditional and now indication, this also pesmit
the short-term use for the primary therapy of sldigpurbances, within the framework of vegetative
syndromes, in particular, within the framework oSpmenopausal symptoms.

Claims
1. A method of effecting short-term therapy of si@mt functional cardiovascular symptoms,

comprising administering to a patient in need tbeeeborderline active dosage form of beta blockers
which produces in a patient only borderline actbemcentrations of active agent which produce no



significant changes in physiological values in ed@@vascular system under resting conditions fer th
beta blocker used and which significantly reduare@ergically induced transient stimulation effects
from a pharmacodynamic standpoint, and

wherein said dosage form is an oral dosage formaguing 10% to 50% of the currently administered
lowest oral therapeutic single dose of the respedieta blocker which is given in a chronic thetapy
and

further wherein one dosage is administered abaerye®4 to 52 hours.

2. The method of claim 1, wherein said dosage c@mapra hydrophilic beta blocker selected from the
group consisting of atenolol, nadolol, and sotalwdl which contain as a respective single oral fmrse
atenolol, a range of 2.5 to 12.5 milligrams; fodakl, 6 to 30 milligrams; and for sotalol, 8 to 40
milligrams.

3. A method for treating sleep disturbances, cosimgi administering to a patient in need thereof a
borderline active dosage form of beta blockers,cltproduces in a patient only borderline active
concentrations of active agent which produce nami@ant changes in physiological values in the
cardiovascular system under resting conditions tfia beta blocker used and which significantly
reduces adrenergically induced transient stimulagitbects from a pharmacodynamic standpoint, and
wherein said dosage form is an oral dosage formaguing 10% to 50% of the currently administered
lowest oral therapeutic single dose of the respedieta blocker which is given in a chronic thetapy
and further wherein one dose is administered adeerty 24 to 52 hours.

4. The method of claim 3, wherein said dosage ca®pra hydrophilic beta blocker selected from the
group consisting of atenolol, nadolol, and sotadwoilgd which contains as a respective single ora¢ dos
for atenolol, a range of 2.5 to 12.5 milligrams; fadolol, 6 to 30 milligrams; and for sotalol, 340
milligrams.

5. A method of effecting short-term therapy of si@mt functional cardiovascular symptoms,
comprising administering to a patient in need tbeeeborderline active dosage form of beta blockers
which produces in a patient only borderline actbemcentrations of active agent which produce no
significant changes in physiological values in ed@avascular system under resting conditions fer th
beta blocker used and which significantly reduadre@ergically induced transient stimulation effects
from a pharmacodynamic standpoint, and

wherein said dosage form is a transdermal dosage, foontaining such a loading dose of the beta
blocker in the transdermal system, which producesram concentration in a range of 10% to 50% of
the serum concentration which is produced by thet therapeutic oral dosage of the respective beta
blocker.

6. The method of claim 5, wherein said dosage c@m®pra hydrophilic beta blocker selected from the
group consisting of atenolol, nadolol, and sotalad which contain as a respective single oral flarse
atenolol, a range of 2.5 to 12.5 milligrams; fodakl, 6 to 30 milligrams; and for sotalol, 8 to 40
milligrams.

7. A method for treating sleep disturbances, cosipgi administering to a patient in need thereof a
borderline active dosage form of beta blockers,civtproduces in a patient only borderline active
concentrations of active agent which produce namiggant changes in physiological values in the
cardiovascular system under resting conditions tfier beta blocker used and which significantly
reduces adrenergically induced transient stimulagitbects from a pharmacodynamic standpoint, and
wherein said dosage form is a transdermal dosage, foontaining such a loading dose of the beta
blocker in the transdermal system, which producesram concentration in the range of 10% to 50%
of the serum concentration which is produced byldheest therapeutic oral dosage of the respective
beta blocker.

8. The method of claim 7, wherein said dosage c@m®pra hydrophilic beta blocker selected from the
group consisting of atenolol, nadolol, and sotadwig which contains as a respective single orat dos
for atenolol, a range of 2.5 to 12.5 milligrams; fadolol, 6 to 30 milligrams; and for sotalol, 340
milligrams.

Description

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention concerns borderline activeagde forms of beta blockers for short-term therapy
of transient functional cardiovascular symptoms.

2. Background of the Invention



It is known that the chemical group of beta receptockers are part of the standard long-term thera

of manifest cardiovascular disorders such as hgpsidn and angina pectoris. The application
spectrum of beta blockers also includes the follmwindications: hyperkinetic heart syndrome,
migraines, tremors, glaucoma, anxiety syndromed, withdrawal syndromes. See H. Lydtin & P.

Trenkwalder, New Indications for Therapy with B&aeeptor Blockers in: Beta-Receptor Blockers,
G. Fischer, Stuttgart, 1991, pp. 58ff, incorpordtedein by reference.

Cardiovascular disorders can be subdivided diagradlst into those with pathological manifestations
(e.g., angina pectoris based an a manifest cordmeeyt disorder), and into symptomatic types with
only transient pathological-manifestations with@utpronounced morphologic basis (e.g., situation-
related reactive accelerations of the heart rat®utih exogenous or endogenous physical or
psychological stressors). Also classified withirstarea, in a broader sense, are, for examplesiénmain
cardiac ischemias: so-called silent myocardial éscic episodes which are not noticed by the patient
but can be seen in the EKG. Transient manifestatadrthis type are also referred to as functiomal o
vegetative symptoms and are based primarily oratsimally inadequate reactions of the sympathetic
nervous system or the adrenergic neurotransmitézased by it.

However, in principle, this diagnostic subdivisioamprises therapeutically different objectives and
thus imposes different requirements for the bedak@r therapy which basically must take into ac¢oun
the fact that in the vegetative patients it is attemaof largely organically healthy individuals.
Consequently, this includes differences in therédsduration of treatment, in the different levél o
intensity of the therapeutic effect, and differdosing requirements as well as a different evalnadif
the associated therapeutic risk-benefit ratio.

Currently available dosage forms of, as well asagesschemes with, beta blockers in no way take
these therapeutically different requirements irtooaint. Thus, identical dosage forms are used witho
differentiation for the therapy of transient vegdiga symptoms even though they were designed for
long-term therapy of manifest cardiovascular disosd There is merely an attempt to adapt, somewhat
superficially (e.g., through recommendations to tis® minimum doses in the range), within the
framework of the dosage spectrum already availdbtethe manifest and chronic syndromes.
Nonetheless, this is still done using the samendofsequencies.

In symptomatic patients with transient cardiovasculeactions, use of the dosage forms of beta
blockers as occurs in the therapy of chronic camBoular patients is fundamentally a
pharmacodynamically unnecessary overdose, witheeased risk of adverse effects.

The entire spectrum of currently available dosage$ of beta blockers desired for long-term therapy
reduces, among other things, the overall physiebpmance capability and affects, for examplddlip
and glucose metabolism. See M. Wickelmayr at duc@e Metabolism and Beta.-Blockers, Diuretics
and Calcium-Antagonists, pp. 29-33, in: Effects Afhtihypertensive Treatment on Glucose
Metabolism, International Symposium Buhlerhohe 198&ieme, Stuttgart--New York 1990,
incorporated herein by reference. Since, pharmaetkially, these dosage forms already cause
complete saturation of adrenergic receptors from dhtset, the first dose usually already leads,
through competitive displacement of endogenouscbatamine, to a long-lasting change of the resting
parameters of the cardiovascular system. This itsnmmerely unnecessary for transient vegetative
symptoms, but is in fact harmful.

As a consequence, with administration of theseocnaty dosage forms, patients with transient
symptoms must also again be gradually withdrawmftbis type of beta blocker therapy in order not
to be subject to the risk of cardiovascular witlelthphenomena--so-called rebounds, such as reactive
increases in heart rate. Consequently, this impaskmsger than necessary use of beta blockers for
these transient symptoms.

All acutely excessive reactions of the sympathetirvous system to physical and psychological

stressors as well as all vegetative individual sgmms which are embedded in various syndromes are
vegetative syndromes. For example, even sleepridataoes can be included among the latter. These
seriously stressful vegetative symptoms have, hewewt been amenable to beta blocker therapy,
because of the inappropriate dosage forms andosrsequently treated with other therapies. Thus, the
primary therapy of sleep disturbances currentlysud®igs which act an the central nervous system,



primarily drugs from the chemical group of benzaéigines, as well as derivatives of barbituric acid.
Such treatments present quite significant disadyps. The sedative effects are not only pronounced
but also clearly extend, as residual effects, theodaytime phases of physical activities. Theskide
excessive daytime sleepiness and reduction of ifumatreactivity and attentiveness. These substance
also have a significant addiction potential. Withaal after repeated administration frequently teigg
adverse effects and vegetative disorders are exensified, which the patients then wish to prevent
with further continuation of this therapy.

There is as yet no use of beta blockers for printaeyapy of sleep disturbances. This is also not
unexpected since with the dosage forms of betakblsccurrently in use, sleep disturbances and
nightmares actually are among the adverse effdcthese therapies. These undesirable side effects
must however be attributed, among other thingshéoexcessively persistent cardiovascular effetts o
the customary dosage forms of beta blockers. Itiqudar, the lipophilic beta blockers, which perétr

the CNS barriers more readily, lead to particulgmgnounced sleep disturbances. See A. Wasterland,
Central Nervous System Side Effects with Hydroghdnd Lipophilic Beta Blockers, Eur. J. Clin.
Pharmacol. (1985) 23 (Suppl.) 73-76, incorporatexim by reference.

Such adverse side effects also cannot be improvidd eustomary time-released forms of beta
blockers, which, for example, are intended to emabsingle daily administration. Instead, sideatffe
are further worsened with such time-released fasimse, for pharmacokinetic reasons, these must be
dosed even higher to achieve a prolonged persistehthe cardiovascular effects. Extensions of the
effects on the vegetative parameters more sensttvdoeta blockers, in particular on cardiac
chronotropy, are however unnecessary for vegetagmaptoms. Thus, the pharmacokinetic half life of
the beta blockers, analytically determined onlyrfrthe plasma concentration, is far shorter than its
pharmacodynamic active period. The demonstrablectexhs in the heart rate persist well beyond the
pharmacokinetic parameters without any therapeatiosequence having been derived for the
vegetative parameters.

Scattered reports in the literature point to thet fdat in addition to the central nervous causes,
peripheral factors may also be implicated in sleigiurbances. Thus, various sleep disturbances
clearly coincide with transient vegetative reacsiolm poor sleepers, it is possible to detectdiditéon

to elevated body temperature caused by the cenealous system, elevated secretion of the
catecholamines epinephrine and norepinephrine.kKSedam, in: I. Hindmarch, H. Ott, Th. Roth
(Eds.), Sleep, Benzodiazepines and Performancedgpy Berlin, 1984, 44-53, incorporated herein by
reference. Comparable processes also seem to senprgithin the framework of female menopause.
Thus, significantly increased sleep disturbancesundn this phase characterized by numerous
vegetative functional disorders, in particular agpeg within the framework of characteristic hot
flashes. See D. Sturdee & M. Brincat in: J. Studd Whitehead (Eds.), The Menopause, Blackwell,
Oxford, 1988, pp. 24-42, incorporated herein berefice.

Adrenergically induced cardiac manifestations sashachycardia appear to intensify anxiety attacks.
The occurrence of transient anxiety symptoms adtgrerimental adrenergic stimulation in healthy
subjects, for example, with intravenous isopremalia known in human pharmacology.

Consequently, from the aforementioned aspects,dactien of excessive adrenergic stimulation
temporarily affecting the heart seems possible psriple not applied to date in sleep disturbance
The point of action here is the blockade of slempuhting stress factors caused by the centralausrv
system. This occurs in particular through the chtmpic adrenergic cardiac receptors especially
sensitive to beta blockers. The reactive increageart rate triggered by the central nervous aysse
thus prevented and, at the same time, a negaiiviereement on the central nervous system is agterte
by blockade of the cardiac feedback reaction. Cqunsetly, this leads to the interruption of a citcui
developing between the central nervous systemlantdart.

However, for a suitable therapy of transient vetiasymptoms with beta blockers, only reductiofis o
nonphysiological adrenergic simulation effects aeasonable with the functional disturbances. In
contrast, after these temporary situations subgdesistent long-term effects of the beta bloclars
the cardiovascular system, in particular persistefiects on physiological base values of the
cardiovascular system, are unnecessary and undlesirdhey merely manifest themselves in the
reduction of performance and negatively affect theality of life. Consequently, from a



pharmacological standpoint, only a standby sitmaisorequired, whereby the pharmacodynamic effect
of the beta blocker dosage form is expressed amgustimulation conditions.

Within the framework of various clinical studiestlwia transdermal system with the beta blocker
mepindolol in angina pectoris patients, it was pilesto detect serum concentrations of the beta
blocker which were lower by a factor of 5 thantie tase with the customary therapeutic doses with
customary oral application with this beta blockafith this extraordinarily low concentration of acti
ingredient, there were differentiated effects oe tieart rate. It turned out, as was objectively
demonstrated with continuous 24-hour EKGs, thatrttaximum increases of the heart rate dropped
significantly, but the minimum resting rates reneminunchanged. This was also accompanied by a
significant reduction in silent myocardial ischemeigisodes of these patients, thus an improvement in
their continuous cardiac circulation. These effagtse also successfully reproduced for even shorter
applications, e.g., 12-hour applications. See helBip P. Gaza, P. Kirsch, R. K. Liedtke, Int. JinC
Pharmacal. Therap. Toxicol. 29, 425-430 (1991)iporated herein by reference.

Thus, the possibility exists to counter functiomald transient stimulation phases of the adrenergic
system even for a short time without at the same tffecting the basal vegetative homeostasiseof th
cardiovascular system. In contrast to this, with tise of all dosage forms of beta blockers curyentl
therapeutic use, even with test subjects with hgattirculation, there are always persistent and
significant drops in the physiological resting eduof the cardiovascular system, which is assatiate
with a general reduction of physical performanceatxlity.

OBJECTSOF THE INVENTORS

One object of the present invention is to enablertsierm therapies of transient functional
cardiovascular symptoms with beta blockers androrove the therapy of functional cardiovascular
syndromes as a whole. Other objects will becomaiagmp as the invention becomes better understood
with reference to the following summary and dethiliescription.

SUMMARY OF THE INVENTION

The objects of the present invention are accomgtighy providing and using dosage forms of beta
blockers which produce in the body only those bdime active concentrations of active ingredient
which produce, for the respective specific betackén used, no significant changes of the
physiological values in the cardiovascular systemdeun resting conditions and significantly reduce
adrenergically induced transient stimulation eeftom a pharmacodynamic standpoint. The dosage
forms may be transdermal or topical dosage fortas, e

DETAILED DESCRIPTION OF THE INVENTION

To expand the therapy potentials for these bomedictive dosage forms of beta blockers, the pyimar

therapy of sleep disturbances within the framewadrfunctional syndromes is added as a new medical
indication for beta blockers, whereby this alsdudes the sleep disturbances within the framewdrk o

postmenopausal symptoms.

To accomplish this therapy with the use of technicaasures which are simpler to achieve, the beta
blocker dosage forms are presented such that tieeglaced in packages which are provided to obtain
borderline active beta blocker concentrations far treatment of vegetative symptoms, in particular
with the ingestion and design characteristics ofjlsi doses, each of which produces a therapeutic
effect for a plurality of days.

To reduce the proportion of direct central nervetfects, hydrophilic beta blockers in particulae ar
used, preferably atenolol, nadolol, and sotalol.

The advantages obtained with the invention includeparticular, that with these borderline active
dosage forms the beta blocker therapy of vegetatyweptoms and syndromes can be therapeutically
safer and their therapeutic spectrum of applicatimm be expanded. The use of beta blockers, erg., f
the therapy of sleep disturbances in vegetativelreynes, has not been possible in this manner in the
past with the prior art dosage forms for beta béosk



Through the invention borderline active dosage foohbeta blockers, it is also possible in partcul
to significantly reduce the use of therapies actinghe central nervous system with tranquilizerd a
barbiturates, which include numerous adverse asidlual effects. Even the associated potential for
addictive risks with these substances can be reldduce

Compared to customary oral dosage forms of betakbls, the invention borderline active dosage
forms of beta blockers also open the possibilitycafrying out short-term therapies with transient
vegetative symptoms without the danger of cardiowias withdrawal phenomena. The borderline
active dosage forms of beta blockers thus produdg a reduction of adrenergically stimulated
reactions but no persistent effects on basal ceadular rest values, as is the case with customary
dosage forms of beta blockers.

In particular, compared to customary dosage forinbeda blockers, with the invention borderline
active dosage forms of beta blockers the obligatmrextend the application phase longer than is
therapeutically necessary even in the therapy arfisient vegetative symptoms and syndromes is
eliminated.

Overall, compared to the customary dosage fornimet# blockers, with the invention borderline active
dosage forms of beta blockers, the therapeutic-trésiefit ratio in the treatment of vegetative
symptoms is significantly improved, for examplettwregard to the performance capability and the
quality of life of the patients, with regard to &dse effects on lipid and glucose metabolism, with
accompanying problems such au reduced renal funetith elderly patients and also in the therapy of
child patients.

The dosages of beta blockers useful in the pregmrégntion are dependent on the route of
administration. Oral dosages for vegetative symgtpneferably are in the range of from 10% to 50%
of the currently lowest administered single dosadministered for a chronic use with the respective
betablocker, including 15%, 20%, 25%, 30%, 35%, 4886l 45% and all ranges there between.
Typical oral single doses are in the range, eog.Afenolol: of 2.5 to 12.5 milligrams, for Nadold to

30 milligrams and for Sotalol: from 8 to 40 millggns. These single doses can be administered in
dosage intervals from 24 hours to 52 hours to tregetative symptoms.

Transdermal applications need higher loading ddéseshe transdermal system. This is due to the
different bioavailability provided by this specialute of administration compared to oral appliaatio
Transdermal systems do not liberate their compledeling dose. The higher concentration of the
loading dose is in transdermal systems technicalessary to induce a suitable thermodynamic drive
for the percutaneous diffusion process. In gerntbeaktransdermal application needs similar dosages a
the conventional oral does to induce borderline ceotrations. The single loading dose in a
transdermal patch is for the betablocker Mepindwi@ range of 5 to 20 milligrams.

A 20 mg Mepindolol loading do