Office de la Proprieté Canadian CA 2172402 C 2005/08/23

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 1 72 402
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de dépot PCT/PCT Filing Date: 1994/09/16 (51) CLInt.%/Int.C1.8 A61K 9/70, A61M 37/00
(87) Date publication PCT/PCT Publication Date: 1995/03/30 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2005/08/23 HORSTMANN, MICHAEL, DE
85) Entrée ph tionale/National Entry: 1996/03/21 (73) Proprietaire/Owner:
(85) Entree phase nationale/National Eniry L TS LOHMANN THERAPIE-SYSTEME AG, DE
(86) N° demande PCT/PCT Application No.: EP 1994/003107 i
- T (74) Agent: BLAKE, CASSELS & GRAYDON LLP
(87) N° publication PCT/PCT Publication No.: 1995/008324
(30) Priorité/Priority: 1993/09/22 (P 43 32 094.5) DE

(54) Titre : ENDUIT CONTENANT UNE SUBSTANCE ACTIVE VOLATILE, POUVANT ETRE PRODUIT SANS SOLVANT
(54) Title: VOLATILE ACTIVE SUBSTANCE CONTAINING PLASTER THAT MAY BE PRODUCED WITHOUT
SOLVENTS

..........

T
“1 .j‘ ' - “ '." e N4 ey, . r*
1 %cl \tB "’ r" *“rf '“?g‘ !" ';’"’ ] ..:‘ e ..‘"d Ml b‘:"’~ v CERT-B. v

' ) "" v S v \ ‘
LA p IR ) :;‘.o..:,.‘ - -a "'. .'L-.":a.“ L‘.$~ p ‘~. .. . v “ i
R EI 0 e S e RYALA e N i aahdacy 4 T e s e
43.) S ARt Lk L S nuuur‘ﬁjb.- ot 3 Figen " .,‘ 1
N S TR iy ]' llr Sk R o RS VoL T ———
B "‘. R T s . . *. %
» { r .[ v . [ .u, -O\'. *lh’1 .o.t}‘ ‘ .""
Tk |Cf«~:ﬂ4’-'|—~m’{irﬂ4| - . 3
DDDDDDD

'lq.!f'u' " 4' ’ 4

Fa.av e

T sy ., - L L - 4 L I ' : »
.%. ey . ‘ . - . R T T i L I S TP TR .
‘f-- :Oifﬂ' .“‘ 'S --“‘,,‘ .'0."--‘-'..' e ey o u . R et A ——— e " ’ '."- .a..‘ - '. L B
‘ r ﬁ ;‘ \; .,al,‘,ab., . Il-.cll g q,_w.\'ﬂ s. oy SR i'#_‘ a < ﬁ‘ u h‘,
.Q y- ..} . N, ANE Y e ARG X il I »t A
e e e B RN S Y e ¥ eyl ST e
: R r)? N o ‘p’ ‘u’ A "r *
v t‘\’ ALY Ii Q' g
- - -...'l "~'.g.t ” \. .’ t‘,%,ﬂ .'

." .t.... “ : :"‘TE"" ',x‘.-.-:- . ‘F*f 'h‘ ‘ ’ - . i
- ‘\‘_ 5 ‘ ‘r‘v’ ',__11 ,..‘,._ ‘ . . l .l f: e

‘e ..~ e . P . C
gi ""*7{*" ;\‘M}“‘} 'l " «’_‘.-.‘-. P _ L,
.«© K g [ - .} J" '“' 1 ,-ul ‘ l L " a. ‘ e, . T
t') !ﬁ"ﬁt‘j ‘f";“t"" Y "l.,*” v v . LI B .,
a7 ot 4’.:% o s‘) A PV TR BT ---.-‘ Ve ST T Tty
2 - (xi 7‘? Sl w..ur rc.. - - - RZ

(57) Abréegée/Abstract:

An active substance-containing plaster with a pressure sensitive fixing device, containing at least one readily volatile ingredient,
consisting of a substantially active substance-impermeable backing layer, at least two active substance-containing matrix layers
and a removable protective layer, whereby the matrix layer containing the readily volatile active substance Is laminated on a
separately produced composite of one or more further matrix layers which are active substance-free, I1s characterized In that the
first active substance-containing matrix layer consists of a spreadable molecularly disperse solution of the matrix base material In
the readily volatile ingredient as the exclusive solvent, the composite which Is obtained after laminating forming an active substance
matrix that is as a whole shear-resistant after migration of the readily volatile ingredient into the composite.
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ABSTRACT

An active substance-contalning plaster with a pressure
sensitive fixing device, containing at least one readily

volatile ingredient, conaigsting of a subgtantially active
substance-~impermeable backing laver, at least two active
gubgtance-containing matrix lavers and a removable protec—

tive laver, wherxedy the matrix layer ¢ontaining the readily
volatile active sfubstance ig laminated on a separately pro-
duced composite of one or more further matrix lavers which
are active subgtance-free, 15 characterized in that the
Eirgt active substance-containing matrix layver consists of
a gpreadable molecularly disperae scluti?n of the matyrix
bagse material in the readily volatile ingredient as the
exclusive solvent, the compogite which is obtained after
laminating forming an active substance matrix that is as a
whole shear-resistant after migration of the readily vola-
tile ingredient into the composite,



DESCRIPTION

This invention relates to an active substance-containing

pPlaster for the release of active substances via the skin
to the human body.

Active substance-containing plasters have already been in-
troduced on the market under the special designation trang-

dermal therapeutic systems (TTS) and have been used in the
therapy of a number of diseases.

Many of the active substances that are particulary suited
for transdermal therapy are already perceptibly volatile at
room temperature, or at least at the usual processing tem-
peratures of 60 to 80°C. This is disturbing since, due to
the hardly foreseeable degree of active substance loss dur-
ing the process in each individual case, it is not possgible
to achieve a safe dosage of the pharmaceutic agent.

Volatility, as understood by the instant invention, is pre-

sent in any case if from a shallow vessel which is filled

Oof the vessel, at 100°C at least 0.1 mg substance per hour
is continuously released to the environment on 10 cm? of
free surface. In particular cases, as with highly effective
pharmaceutic agents, which in TTS are typically dosed at
surface concentrations of around 1 mg per 10 cm?, or lessgs,
even slight volatility can be disturbing. For this reason

the above definition can only serve ag a rough guideline.

The problem of volatiliy also concerns readily volatile
ingredients in TTS which have no therapeutic effect them-
selves but which have the function of increasing the active
substance flow through the skin. Substances suitable for
this purpose are for example:
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benzyl alcohol, butanol and other short-chain alcohols,
triglycerides, high-boiling aliphatic hydrocarbons,
glycerin, glycerin monooleate, isopropyl myristate or other
short-chain esters, menthol or other volatile terpene de-~
rivatives (which are mixture components of a great number
of natural essential oils), octanol-l and other volatile
medium-chain alcohols (e.g. oleyl alcohol), octanoic acid
and other medium-~chain aliphatic carboxylic acids, and many
other substances.

This problem with regard to manufacturing technology, which
is common to all volatile active substances and auxiliary
substances (described in summary as "readily volatile in-
gredients" in the following) has lead to a plurality of
proposals of - mostly rather complicated - constructions
for TTS containing such additives.

For example, a rather large quantity of ethanol is stored
along with the active substance (which in this case isg non-
volatile) in a bag-type reservoir; during use the auxiliary

substance as well as the active substance pass through a
control membrane (US patent 4,379,454).

Since for the user a thin, flexible construction is
important, it was desirable to realize the addition of
readily volatile additives in more gimple plasters as well
- in the ideal case consisting only of a self-adhesive ma-
trix layer and a non-adhesive backing laver). This has in-
deed been frequently suggested, DE-0S 42 10 165, for exam-

Ple, describes simple matrix TTS with an added amount of

polar and nonpolar penetration enhancers.

According to this classical technique matrix TTS, also such
matrix TTS containing readily volatile ingredients which
are to remain in the pharmaceutic product, are produced in
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that a solution of the adhesive is mixed in a low-boiling
solvent with the active substance and the volatile ingredi-
ent, the mixture is applied in the form of a film to a basge

film/sheet, the volatile solvent is removed by heating (in

most cases up to 50 to 80°C) and the thus-obtained product
18 covered with a removable protective foil.

In this process, solvents suitable for dissolving the adhe-
sive are used -~ i.e. such solvents as are even more readily
volatile than the ingredients which have been added to the
system to be retained therein - for example, methanol,

ethanol or isopropanol, benzine, acetone, ethyl acetate
etc.

Many of the additives mentioned in DE-0S 42 10 165, for
example pinene and limonene, however, are under these con-
ditions so highly volatile that it is not possgible to

achieve a reproducible dosage with the described single-

layer system structure and the described process.

In an alternative production procedure, the hot-melt pro-
cess, such as described in DE 37 43 946 for the transdermal

application of nitroglycerin, such problems occur at a
lesser extent since active substance and auxliliary sub-
stances are melted together in a closed system and come
into contact with the ambient air only for a short time,
after coating. On the other hand, a number of auxiliary
agents and active substances are not suitable for this
process because the auxiliary substances are not guffi-
ciently thermoplastic, the active substances are too tem-
perature-sensitive, or because the added amount of plasti-
cizing but volatile auxiliary substances is too small to

ensure process temperatures that are sufficiently low.
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The possibility of introducing a piece of nonwoven printed
with volatile active substance, e.g. nicotine, solvesg the

problem of evaporation; however, this leads to compara-
tively thick active substance plasters.

DE 32 31 400 makes use of the migration of active gub-
stances or adjuvants between matrix lavers, in order to
prevent the recrystallization of active substance and adju-
vant. However, this document only describes matrix lavers
that have each been enriched with active substance or aux-
iliary substance, which matrix lavers - after laminating
and migration - result in a TTS exhibiting advantageous

active substance flow. No mention is made therein of the

use of the active substance or adjuvants themselves as sol-
vents which can be employed at room temperature. Accord-
ingly, the advantages of the migration process for obtain-

ing shear-resistant TTS having volatile ingredients has not
been realized in this document.

EP 0 249 475 describes a delivery system consisting of
component parts which are to be joined immediately prior to
use. After the combination thereof, the active substance
nigrates from the active substance-containing laver into
the layer that is initially entirely free of active sub-

stance. This results in a desired retardation of the re-

lease. In this system no migration of the active substance

has occurred at the point in time when the system is ap -
pPlied for therapeutic treatment. Thus, the gsystem described
in the above document does not show the advantages with
regard to therapy and application technology of a system
where at the time of application a migration has already
occurred. The retardation of the active subsgstance release
described in the system according to EP 0 249 475 in most
cases 1s not desired. Moreover, the system according to EP
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0 249 475 is further disadvantageous in so far as it does
not contain any teaching as to how to proceed with readily
volatile active substances; consequently it does not de-

scribe how such substances can be dosed accurately in
transdermal syvstems.

The concept of utilizing the migration of ingredients in
general is known.

DE~-PS 36 29 304 desribes the dosage of volatile active sub-
stances onto an absorptive substrate which has a smaller
surface, which substances are subsequently - prior to ap-

plication - distributed within the adjacent matrix lavers
by migration.

A modification of this technique, applied to all-over lami-
nates, can be found in US 4,915,950. Here, the ingredient -
which may also be a volatile substance, for example an es-
sential o0il - is applied to a porous, absorbent substrate
by printing; from this substrate the ingredient is subse-
quently - prior to application - distributed by migration
in the adjacent matrix lavers. It is true that this system
does have some advantages, such as the avoidance of evapo-
ration of active substance during production, which can
have consequences with regard to labour protection. How-
ever, the composition of the resulting TTS ig still rather
complicated and a textile or otherwise porous intermediate
layer leads to an undesirable rigidity with the possible

consequence of the system having a poorer tackiness to the
skin.

It is therefore the object of the present invention to PXo-
vide an active substance-containing plaster that enableg an
almost loss-free incorporation of active substances or aux-
iliary substances which are volatile at the usual procesgs-
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ing temperatures, has a simple structure and has improved
wearing properties on the gkin.

This object is achieved according to the present invention
by an active substance-containing plaster having a lavered
structure, consisting of a backing laver which is substan-
tially active substance impermeable, at least two active
subtance-containing matrix layers and a removable protec-
tive layer, the matrix laver, which contains the readily
volatile active substance, being laminated on a separately
produced composite of one or more further matrix lavers,
characterized in that, during production, the first matrix
layer constitutes a spreadable molecular-disperse solution
of the matrix base material in the readily volatile ingre-
dient as the exclusive solvent, and in that the compound
obtained after laminating subsequently becomes sufficiently
shear-resistant after the migration of the readily wvolatile

ingredient, as is required for use as an active substance
plaster.

A basic thought of the invention is on the one hand the
division of the matrix layver into two parts that are to be
laminated on top of each other, oﬁe of which consisting of
a matrix layer with the readily volatile ingredient and an
active subtance-impermeable foil. It ig characterizing in
this connection that during the manufacturing procesgs this
"first matrix layer" (2 in Fig. 1) is a spreadable, molecu-
lar-disperse sgolution of the matrix base material in the
readily volatile ingredient as the exclusive solvent. Since
the other sections of the TTS (3 in Fig.l), which are ac-
cessible to the readily volatile ingredient through migra-
tion, are formed such that they are very absorptive to the
readily volatile ingredient and, in principle, have in ad-

dition a greater thickness than the first matrix laver, the



spreadable-viscous consistency of this layer disappears
shortly after manufacture - the system as a whole becomes

soft-tacky but remains as a whole dimensionally stable.

Whereas the other parts of the TTS can be produced conven-
tionally by solvent drying, by hot-melt technigques or even
by coating with a dispersion of adhesgive in water, for the
production of the "first matrix laver" the mostly polyvmeric
auxiliary substances are dissolved at a higher proportion
of the readily volatile ingredient and are applied to one
of the two process films or sheets (removable protective

film or final backing laver) by means of exactly controlled
application techniques. In this connection thin film tech-
niques, inter alia wire doctor knife application, are to be
mentioned in particular. It is important that a prolonged
open storage of this matrix layer is avoided, since other-
wise there is the threat of evaporation. Ideally lamination
onto the already pre-fabricated remainder of the matrix,
which generally has a greater thickness, takes place imme-
diately following the coating. After that, migration of the
readily volatile component takes place so that the enriched
section loses its extreme plasticity and the matrix as a
whole acquires a shear-resistance which meets the therapeu-
tic requirements. The duration of this process is dependent
- apart from other physical parameters - on the diffusion
properties of all the ingredients as well as on the overall
geometry; usually the process is completed after a few min-
utes up to several hours. In isolated cases a maturing time
of several days or even weeks may be accepted. This is pos -
sible where TTS have a very large thickness (above ca. 1000
um total matrix thickness), the volatile ingredients are

poorly diffusible and the ambient temperature is low.
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Since after lamination the completed system is proctected
on both sides by impermeable films, this migration and ma-
turing process can be intensified and accelerated by short
exposure to heat. Usually, the systems are exposed to tem-
peratures of 30 to 60°C within 20 seconds to 30 minutes.

By dividing the matrix into two sections, of which only one
comprises the readily volatile component, the section which
is free of this substance can initially be manufactured and

provided in a conventional manner.

In principle, it is possible to position the layer which
initially contains the readily volatile ingredient towards
the skin (prior to use towards the removable protective
foil), as shown in Fig. 2, but it is just as well possible

to position this layer as shown in Fig.l.

If the readily volatile ingredient has equal solubility in
all matrix layers, after migration practically the same
concentrations of the ingredient are found in all matrix
layers (Figs. 1 and 2). This is especially the case where
the composition of the non-volatile ingredients is the same
in all the layers used. However it is also possible to
achieve a different final concentration of readily volatile
ingredient in each individual matrix layer by an appropri-
ate selection of the solubilities in the individual matrix

layers, if this i1s desired (Fig. 3).

A possible application of the construction principle ac-
cording to the invention is in the form of an acetylsali-
cylic acid plaster, which acquires a particularly high skin
permeability if the relatively high-volatile additive 1i-
monene is added. By using limonene, numerous polvmeric base

materials can be given a spreadable consistency.
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Examples for readily volatile ingredients are the auxiliary
substances 2-pyrrolidone, benzvl alcohol, butanol and other
short-chain alcohols, cineole, diethylene glycol, diethyl-
ene glycol monoethyl ether, diisopropvil adipate,
dimethyldecyl phosphoxide, dimethylisosorbide, dimethyl -
lauroylamide, polydimethylsiloxane, dimethylsulfoxide,
dodecylsulfoxide, acetic acid, ethyl acetate and other
volatile aliphatic and aromatic esters (which are mixture
components of numerous essential oils), ethyvlene glvcol,
ethylene glycol monolaurate and other esters and ethers of
ethylene glycol or propvlene glycol, 2-octyl dodecanol,
glycerin, glycerin monooleate, glycerin monostearate,
hydrogenated castor oil, isopropyl myristate, isopropyl
pPalmitate, menthol or other volatile terpene derivatives
(which are mixture components of numerous essential oils),
methyl benzoate, methyl octvyl sulfoxide, mono- or
diethylacetamide, N,N-diethyl-m-toluamide, N-methyl-
pyrrolidone, octanol-1l and other volatile medium-chain
alcohols, octanoic acid and other medium-chain aliphatic
carboxylic acids, oleyl alcohol, olive oil, oleic acid,
oleic oleyl ester, phenvl ethanol, propylene glvcol, rici-
noleic acid, triacetin, but also mixtures of these sub-

stances, such as, for example, oleic acid/propylene glvcol
or limonene/dimethvlisosorbide.

Examples for readily volatile pharmacological active sub-
stances are nicotin, nitroglyvcerin, salicylic acid, sco-
polamine, benzatropine, fenfluoramine, cyclopentamine,

ephedrine and many others.

The base material of the first matrix layer can be identi-
cal with that of the other lavers, it may also be clearly

different, however. What is of critical importance is only
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that the skilled artisan takes the usual care over sgselect-

ing the base materials in order to achieve laminatability.

Suitable materials for all matrix layers of the plaster
according to the invention are therefore acrylic acid ester
-containing copolymers, mixtures of rubbers and resins,
polyvinyl acetate, silicone polymers and many other materi-
als that can be applied to the skin without causing harmn.
Adding up to 40% fillers such as titanium dioxide, zinc
oxide, chalk, activated carbon, finely distributed sgsilicon
dioxide, etc., does in no way impede the function according
to the invention and can have advantages with regard to the
cohesion of the fabricated systems.

The invention will be illustrated by way of example by
Figs. 1 to 3 and the examples of embodiments:

The Figs. 1 to 3 each show a TTS comprising:

l. backing laver

2. a first matrix laver

3. a second matrix laver

4. removable protective laver
in the state

a) prioxr to migration

b) following migration.
The figures show in more detail:

Fig. 1l: layer with readily volatile ingredient, towards
the skin;
equal final concentration in the matrix lavers

after migration
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Fig, 2: laycr with rcadily volatile ingredient, toward the removable protective
layer;
cqual final concentrations in the matrix layers after migration

Fig. 3: layer with readily volatile ingredient, towards the protcctive layer;
different final concentrations of rcadily volatile ingredient 1n cach matrix

layer after migration

Example 1:

100 g solvent-frec acrylatc copolymer (Durotak* 280-1753) and 1 g cstradiol are
dissolved in 300 ml peppermint o1l while stirring, and coated onto a 15-um-thick
polyester film at a layer thickness of 30 um. Immecediately thereafter a composite of
siliconzied 75-um-thick polyester film, coaled with 200 g/m* acrylate copolymer
(Durotak * 280-1753), is laminated thereon, on the tacky sidc of cach part. After

30 minutes of storagc at room tempcerature, the finished laminate, after removal of the

protective foil, shows excellent adhesive properties without smearing.

Beispiel 2;

30 g styrene-isoprene copolymer, 20 g methyl ester of hydrogenated colophony and 50 g
glyccrol cster of hydrogenated colophony are dissolved in 120 ml of pure nicotin

while stirring, and coated on a 21-um-thick polyester film at a layer thickness of 40 um.
Immcdiately thereafter a compound of siliconized 100-um-thick polyester film, coated
under exposure lo heat with 300 g/m2 of a mixturc of styrcne-isoprene-copolymer/methyl

ester of hydrogenatedcolophony/glycerol ester of hydrogenated colophony, Is

K aaTM

190020-318725
TDO.RED 118182779 v. |
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laminated thereon, on the tacky side of each part. After
storing for 60 minutes at 40°C, the completed laminate

shows excellent adhesive properties without smearing.
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What is claimed 1s:

1. Active substance-containing plaster with a pressure-sensitive fixing device,
containing at least one readily volatile ingredient, said plaster consisting of an active
substance-impermeable backing layer made of a polymeric film or sheet, an active
substance mamrix comprising at least two active substance-containing matrix layers, and a

removable protective layer made of polymeric film or sheet, wherein

a first matrix layer containing said at least one readily volatile ingredient is laminated on
a separately produced composite of one or more further matrix layers which is free of
sald at least one readily volatile ingredient, but is absorptive to said ingredient,

and

sald first matrix layer 1s a spreadable mass which consists of a molecularly disperse
solution of the matrix base matenal in said at least one readily volatile ingredient as the

exclusive solvent, and

wherein the composite which is obtained by laminating said first layer onto said one or
more further layers and by subsequent migration of the readily volarile ingredient from

the first matrix layer into said one or more further layers, forms said active substance

matrix which is, as a whole, shear resistant,

and wherein the base materials of said matrix layers are polymeric base materials.

2. Acuyve substance-containing plaster according to claim 1, characterized in that the

at least one rcadily volatile ingredient is a pharmaceutically active agent.

3. Active substance-containing plaster according to claim 1, characterized in that the
at least one readily volatile ingredient has propertics enhancing the permeation into the

skin.

190020-318725
TDO-RED 8221136 v. ]
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4, Active substance-containing plaster according to any one of claims 1 to 3,

characterized in that the layer facing the skin has pressure-sensitive adhesive properties.

5. Actlive substance-containing plaster according to any one of claims 1 to 4,

characterized in that the first matrix layer during production contains at least 40%-wt. of

the at least one readily volartle ingredient.

6. Active substance-containing plaster according to any one of claims 1 to 5,
characterized in that all matrix layers have an identical composition with regard to all
non-volatile ingredients and that after the migration of the at least one readily volarile

ingredient has terminated a matrix is obtained having a uniform, monolithic composition.

7. The active substance-containing plaster according to any one of ¢laims 1 to 6,
characterized in that the first matrix layer, which contains the at least one readily volatile
ingredient, during production has a lesser thickness than the other matrix layers.

8. The active substance-containing plaster according to any one of claims 1 to 7,
charactenized in that the first matrix layer, which contains the at least one readily volatile

active ingredient, during production has a layer thickness of between 2 and 100 um.

9. The active substance-containing plaster according to any one of claims 1 1o 8,
characterized in that the at least one readily volatile ingredient is a mixture of readily

solvent substances.

10. The active substance-containing plaster according to any one of claims 1 to 9,
characterized in that the active substance contained therein is acetylsalicylic acid or one

of the pharmaccutically acceptable salts thereof.

11. The active substance-containing plaster according to claim 9 or 10, characterized

in that the main component of the said mixture of readily volatile substances is limonene.

190020-318725
TDQ-RED #8221136 v. }
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12. A process for the production of active substance-containing plasters according 10
any one of claims 1§ to 11, characterized in that

- in a first step, said first layer containing said at least one readily volaule
ingredient is evenly applied to said removable protective layer;

- in a second step, & laminate consisting of said one or more further matrix layers
and said backing layer is laminated thercon;

and

- said at least one readily volatile ingredient i1s allowed to migrate from said first
layer mto said one or more further matrix layers, thus obtaining a pharmaceutically active

plaster when the migration has terminated.

13.  The process for the production of an active substance-containing plaster according
to claim 12, charactcrized in that the composite obtained after lamination is subjected

to a heat treatment to accelerate the migration.

14. The active substance-containing plaster according to claim 8 wherein the first
matrix layer has a layer thickness of between 10 and 30 um.

190020-318725
TDO-RED #8221136v. ]
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