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(57) Abstract

A reservoir has a release surface for controlled, “00

diminishing release of active substances throughout the - 102 103
period of application to solid, liquid or gaseous accep- L (
tors. At at least one position on the reservoir (102}, a

flat (101) cross-sectional surface of the reservoir is
smaller than the release surface. Also described are a
device for controlled, diminishing release of active sub-
stances throughout the period of application having at
least one reservoir (102), and the use of the device dis-
closed in technology, human and veterinary medicine,
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cosmetics and pest control, at least one active substance

to be released being effective in the field of technology,

human and veterinary medicine, cosmetics and pest 101 'IU&
control.

(57) Zusammenfassung

Die Erfindung betrifft Reservoire mit Abgabefldche zur gesteuerten iiber die Zeit der Anwendung abnehmenden
Abgabe von Wirkstoffen an feste, flilssige oder gasférmige Akzeptoren, wobei zumindest an einer Stelle des Reservoirs
(102) eine zur Abgabefliche (101) parallele Querschnittsfliche des Reservoirs kleiner ist als die Abgabefliche; eine Vor-
richtung zur gesteuerten iiber die Zeit der Anwendung abnehmenden Abgabe von Wirkstoffen, die mindestens ein Reser-
voir (102) aufweist sowie die Verwendung der erfindungsgem#Ren Vorrichtung in der Technik, der Human- und Veterinir-
medizin, der Kosmetik und der Schddlingsbekmpfung, wobei mindestens ein abzugebender Wirkstoff im technischen,
human- und veterindrmedizinischen, kosmetischen und Schédlingsbekdmpfungsbereich wirksam ist.




Reservoir for controlled active substance delivery, apparatus cont-

aining the same, as well as method for its manufacture and use of

_the apparatus.

DESCRIPTION

The inventioen relates to a reservoir with a delivery surface for the
controlled delivery of active substances decreasing over the time
of use to solid, liquid or gaseous acceptors, an apparatus for the
controlled delivery of active substances decreasing over the time

of use, method for its manufacture and the use thereof.’

The term active substances in the present context is understood to
mean substances having a desired action, of either an optical, physical
or chemical/biological nature, in a field of technology, medicine

or biology, including pest control.

The delivery of active substances therefrom to a specific acceptor

medium can take place in two ways with respect to the time function.

On the one hand the total desired active substance quantity can be
supplied in a single portion and on the other hand the desired total
quantity can be supplied discontinuously or continuously, subdivided
into partial quantities of varying magnitude, over a given period
of time to the acceptor medium. The present invention deals with

the latter case.

The present.invention relates to the delivery of active substance
from a reservoir to a specific acceptor medium. Apart from the cont-
rollability of the active substance quantity delivered in time and

in the time unit by the reservoir, it must also be possible here to
control the active substance delivery chafacteristics. This require-
ment is in many cases unavoidable and e.g. in the case of transdermal,
therapeutic systems plays an important part. These are active subst-

ance-containing apparatuses or administration forms, which deliver
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to the skin over a fixed time period and in a continuous manner one
or more active substances with a predetermined rate. Considerable

efforts have been made to realize these systems.

The aim of obtaining an approximately constant active substance
delivery over a desired period of time has been achieved. Solution
proposals exist for other active substance delivery characteristics
which havé not, however, been fully satisfied. Thus, use must be
made of the composition of the reservoir matrix in connection with

a controlled decrease in the active substance delivery over the admin-
istration period (in the case of medicaments this decrease is e.g.
sought in the case of cortisone-containing products, as well as in
nitroglycerin administration, but may also be necessary for adapting
to the biorhythm of the organism under treatment). However, this
only offers a limited scope, because it is also necessary to fulfil
the basic requirement of the diffusability of the active substance

in the matrix. The concentration and/or concentration distribution
of the active substance in the mafrix also offer possibilities of

control in the desired sense, but can only be used in special cases.

US Patent 4 564 364 proposes subdividing the active substance reservoir
into volume areas, in which the active substance concentration is
partly above and partly below the saturation concentration. Through

a planned geometrical design of the volume areas, it is possible to
influence the active substance delivery characteristics. Quite apart
from the fact that the production of such systems is complicated and
costly, it does not disclose the present technical teaching of solving
the problem of a planned, controlled decrease in the active substance

delivery over the administration or application time of the system.

Another way for controlling the active substance delivery from matrix
reservoirs is given in German Patent 33 15 272, In this case the

reservoir comprises at least two layers parallel to the delivery sur-
face, which contain concentrations above the saturation concentration,

the concentration increasing with increasing distance of the layer
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from the delivery surface. This admittedly makes it possible to keep
the delivery rate at a given level for this desired time, but here
again it is not possible to achieve a planned control of the decrease
in the active substance delivery rate. EP-A-0 227 252 describes an
active substance delivery characteristic particularly in connection
with transdermal therapeutic systems, in which with the aid of an
'enhancer, it is possible t set a high delivery rate over & first
part of the administration period, with a much lower delivery rate
over a second part of said period. The construction and composition
of the reservoir are very complicated and must be determined for each
individuval case on the basis of time-consuming preliminary tests.

In addition, this system is limited to a two-stage active substance

delivery characteristic.

The problem of the present invention is to permit a widely usable,
clearly defined control decrease in the active substance delivery

over a desired or necessary time.

Surprisingly the solution of this problem is found in that at at least
one point of the reservoir is provided a cross-sectional surface of
the latter which is smaller than the delivery surface and parallel

thereto.

Advantageous further developments of the invention can be gathered

from the subclaims.

The delivery quantity of a substance over a period of time from a
reservoir with a delivery surface is directly proportional ¢t¢ the

size of the latter. The reservoir can be made from pure active subst-
ance or a reservoir material kept unchanged over the period of use

and in which active substance is distributed. In the former case

the delivery of the active substance leads to a wearing away of the
reservoir, so that new delivery surfaces are constantly formed. If
the cross-section of the reservoir parallel to the delivery surface

is now reduced at at least one point, a size-reduced delivery surface
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is formed there, so that the active substance delivery is decreased.
In the latter case of a reservoir material with the active substance

distributed therein, the conditions are different. The delivery sur-

face formed during the manufacture of the reservoir is maintained

in its entire size over the entire administration period. The active

substance pagsing through it leaves behind in the reservoir a zone
parallel td the delivery surface with a reduced active substanée conc-
entration compared with the remainder of the reservoir and whose
further dilution is avoided by a subsequent supply of active substance
from the more highly concentrated reservoir part. Thus, the quaﬁtity
delivered through the delivery surface is defined by the extent of

the subsequently supplied active substance, so that the thickness

of the zone constantly increases with reduced concentration. Thus,
parallel to the delivery surface is formed a type of separating surface
between the reservoir parts with reduced concentration and increased
original concentration, whose spacing with respect to the delivery
surface constantly rises during administration and whose size corr-
esponds to the reservoir cross-section parallel to the delivery
surface. The size of this separating surface and therefore the cross-
section of the reservoir consequently determines the delivery rate

of active substance through the delivery surface. According to the
invention the size of the separating surface is defined by a corres-
ponding geometrical configuration of the reservoir and is reduced

in planned manner, so that the delivery quantity of active substance
from the reservoir is reduceable in a clearly defined and controlled

manner compared with the initial quantity.

The cross-—sectional reduction can also be continuously adjusted over
the entire reservoir and there can be a difference in a linear or
non-linear pattern of the reduction. If necessary, it is also possible
to achieve a discontinuous, e.g. step-like cross-sectional reduction.

Here again, the pattern can be linear or non-linear.

Appropriate geometrical shapes for the reservoir are e.g. cones,
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truncated cones; pyramids, truncated pyramids, tetrahedrons, truncated
tetrahedrons, hemispheres, spherical segments and spherical layers.
The reservoir can naturally also be designed in such a way that the
cross—-sectional reduction only takes place in part of the reservoir.
Symmetry elements in the reservoir are not unavoidable conditions

for the inventive solutions of the problem. In view of the large

size of the reservoir, the delivery surface can have a maximum exten-
sion in one direction and this can be up to 100 X the extension in

the direction at right angles thereto. In the special case of a rect-
anguiar delivery surface, this corresponds to a 100 X greater length
and width.

In order that only a specific outer face of the reservoir takes over
the function of active substance delivery, at least one layer imperm-
eable for the reservoir components is fixed to all the other surfaces.
The reservoir can also be at least partly housed in a corresponding
depression in a carrier material and can be fixed in said depression
by at least cne surface, excepting the delivery surface. In order

to be able to precisely fix the start of active substance delivery

and protect the delivery surface against damage, the delivery surface
is preferably protected by an at least one-layer, redetachable surface

structure, which is impermeable to the reservoir components.

At least one inventive reservoir is a component of an inventive appar-
atus for the controlled delivery of active substances decreasing over
the period of use. In certain cases the combination of several reser-
voirs can be preferred and they can also differ from one another with
regards to their geometrical design. Preferably the apparatuses comp-
rise elements permitting a fixing of the apparatus at the point of
application. Contact-adhesive areas of the apparatus have proved
particularly suitable for this. The reservoir comprises at least

one active substance, which can be delivered to solid, liquid or
gaseous acceptor media and the active substance or substances have
their action in technology, human and veterinary medicine, cosmetics

and pest control. Preference is given to active substances for human
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medicine in apparatuses referred to as transdermal therapeutic systems.

The reservoir is preferably formed in a corresponding mould for the
manufacture of an inventive apparatus. The methods used for this.
are preferably cooling a melt of the reservoir material, evaporating
‘solvents or dispersants, hot or cold pressing of reservoir material
and profile ,extrusion, or also the crosslinking of polymers by radia-
tion or heat. The enveloping of the reservoir, except the delivery

surface, preferably takes place by lamihation. spraying and dipping.

Further preferred methods for the manufacture of the inventive appara-
tuses, in which at least part of the reservoir is received in a carrier
material in appropriate depressions comprise the production of the
depressions by deep-drawing or stamping, or zt the time of shaping

the carrier material.

The apparatuses according to the invention are preferably used in

technology, human and veterinary medicine, cosmetics and pest control.

A particularly preferred inventive use of the apparatuses is that

of transdermal therapeutic systems.

The invention offers extensive possibilities in all cases, where an
active substance is to be so delivered from a reservoir to any accep-
tor medium, that a planned, controlled decrease in the delive;y rate
is achieved over the administration or application period. Contact
between the reservoir and the acceptor medium takes place via the
delivery surface. The latter is part of the surface of the three-
dimensional reservoir. If the acceptor medium is a solid substance,
then the delivery surface must be adapted to the contours of the
contact surface of the solid substance, so that a controilable trans-
fer of the active substance is ensured. From the manufacturing stand-
point, preference is given to planar delivery surfaces. In the case
of liquid and gaseous acceptor media, the design of the delivery

surface is mainly defined by the manufacturing possibilities, because
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these acceptor media can be adapted to any delivery surface shape.

.The inventive apparatus comprises at least one of the aforementioned
reservoirs. However, in certain cases apparatuses with several reser-
voirs are advantageous. Thus, in the case of a specific, required
.delivery characteristic and quantity, the dimensions of the necessary
reservoir can be too cumbersome. The delivery surface is then broken
down into individuval portions, which in turn form the delivery

surfaces of several smaller reservoirs, which can be combined in one
apparatus. The possibilities of the reciprocal geometrical arrangement
of said smaller reservoirs are not limited by the sought delivery

characteristics of the active substances.

In other cases it can be appropriate to have several reservoirs in
one apparatus when it is a question of using one apparatus for admin-
istering two active substances which are incompatible in simultaneous
form and in accordance with the same or different delivery character-
istics, i.e. reservoirs with different geometrical configurations

can be combined.

German utility model 87 09 810.5 describes a medical plaster having
geometrically defined troughs in the carrier material and which prior
to application are filled with reservoir material, such as e.g. an
ointment. The geometrically defined construction of the troughs is
intended to more accurately define the volume of the reservoir material
used for administration than was possible with the previously conven-
tional means.. However, said publication does not disclose a cont-
rolled, clearly defined delivery characteristic with respect to the
decrease in the active substance delivery over the administration

period.

Apart from the- geometrical shape of the reservoir selected according
to the invention, the delivery characteristics can also be influenced
by fixing freely selectable structural elements of said shape. Thus,

e.g. the delivery characteristic of a spherical reservoir is dependent
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on the freely selectable angle in the apex of the cone. In the case
of a small angle, a relatively high cone is obtained, which has a
relatively gradual decrease in the active substance delivery, whereas
in the case of large angles a lower cone is obtained with a rapid

active substance delivery rate decrease. This shows the numerous

different variants possible with respect to the reservoir design accor-

ding to the present invention.

The delivery rate, i.e. the quantity of &ctive substance delivered

per unit of time, is also determined by other factors. In the case

of reservoirs comprising pure active substance or active substance
preparation and which are erroded in contact with the acceptor mediua,
the delivery rate is mainly influenced by the solubility of the active
substance or the active substance preparation in the acceptor medium.
The second factor is naturally the size of the delivery surface, which
plays an important part even in the case of constant volume reservoirs
over the administration period. Further parameters are the solubility
of the active substance in the reservoir matrix, the active substance
concentration in the matrix, the concentration distribution in the
matrix and the diffusability of the active substance in the matrix.
Mention is finally made of the temperature during the active substance
delivery and this makes it appropriate in the present case to either

cool or heat the reservoir.

The choice of a suitable reservoir design is a function of the part-
icular case and cannot be defined on an overall basis. Apart from
the desired delivery characteristic, a part is played by all the afore-

mentioned parameters.

From the reservoir is formed a delivefy apparatus, if all the surfaces
not intended for delivery do not have a direct contact with the accep-
tor medium. They can be covered by surface structures impermeable

both for:the reservoir components and for the acceptor medium. Another
possibility is the preferred embedding of the reservoir in depressions

of a carrier material having the same functions as the aforementioned
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surface structure. The apparatus can optionally be fixed at the point
of application and for this purpose external auxiliary means are used,
or the apparatus is provided with fixing elements. In the latter

case preferably contact adhesive areas are provided. Thus, in the
case of solid acceptor media, the reservoir itself and therefore the
-delivery surface can be contact adhesive, or the delivery surface

is provided:with contact adhesive areas permitting an unimpeded passaée'
of the active substances. The contact adhesive areas can also be
provided on other surfaces of the apparatus, if the acceptor media

are liquid or gaseous.

Naturally the delivery surface must be protected in connection with
the application of the apparatus and this is preferably realized by
surfacevstructures, which are impermeable for the reservoir components

and which are redetachable prior to application.

The materials which can be used for the manufacture of the apparatus
are a function of the requirements in the given case and are known
to the Expert. The active substances which can be administered with
the apparatus are so varied and also known to the Expert, that no

exhaustive listing is possible.

The invention is described in greater detail hereinafter in non-limit-

ative manner with reference to the drawings, wherein show:

Figs. 1 to 3 longitudinal sections through inventive reservoirs.

Fig. 4 a perspective view of one reservoir design.

Fig. 4a a perspective view of a reservoir design according
to the principle of fig. 4.

Fig. 5 a perspective view of another reservoir design.

Fig. 5a a perspective view of a reservoir design according
to the principle of fig. 5.

Fig. 6 - a longitudinal section through a reservoir with a

discontinuous cross-sectional reduction.,
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Fig. 7 a perspective view of a reservoir with a discontinuous
cross—-sectional reduction.
Fig. 8 a longitudinal' section through a further reservoir

with a discontinuous cross-sectional reduction.

Fig. 9 a diagrammatic longitudinal section through an inventive
apparatus.
Fig. 10 . a diagrammatic longitudinal section through a further

preferred apparatus.

Fig. 11 a diagrammatic longitudinal section through a further
preferred apparatus with several reservoirs.

Fig. 12 a diagrammatic longitudinal section through an abparatus
for two different active substances.

Fig. 13 a cross-section along line J/I in fig. 13.

Fig. 14 a graph of the cross-sectional decrease in the case
of a cone and hemisphere.

Fig. 15 a graph of the cross-sectional decrease in the case
of a cone and as a function of the cone angle.

Fig. 16 the plotting of the flow against the time according
to the example.

The triangular longitudinal section 10 of fig. 1 of an inventive reser-
voir indicates &t 11 the section through the delivery surface. The
associated rzservoir can e.g. have a conical or pyramidal shape and
there is ¢ continuous, non-linear cross-sectional reduction, In add-
ition, i0 can be a section through reservoir shape 40 in fig. 4 or

fig. 4a. The cross-sectional reduction is here continuous and linear.
The desired delivery characteristic can be set by choosing the angle
12. Fig. 2 shows the longitudinal section 20 through a hemispherical
reservoir with the delivery surface 21, the only variable geometrical

parameter being the diameter of the sphere.

Moreover, 20 indicates a section through fig. 5 and fig. 5a. In all
three cases there is a rontinuous, non-linear cross-sectional reduc-
tion. These reservoir shapes are always appropriate if the delivery

quantity is to drop rapidly towards the end of the administration
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period. The longitudinal secticn 30 in fig. 3 applies to a truncated
pyramidal reservoir. The delivery surface is designated 31. The
variation possibilities apply to the height of the truncation and

the size of the angle in the apex of the associated pyramid. Here

again; the cross-sectional reduction is continuous and non-linear.

Fig. 4 is a perspective view 40 of a tent-shaped reservoir with 41

as the delivery surface. The variation possibility regarding the
length of the upper edge 42, as shown in exemplified manner on the
reservoir of fig. 4a, and the angle 43 determine the possible modifi-
cations of this ieservoir shape. The cross-sectional reduction is
here continuous and linear. The modification of the reservoir shape
50, which is perspectively shown in fig. 5, can only take place by
varying the delivery surface 51 and the length of the vertical line
52 and an example is given in fig. 5a for the latter case. The reduc-
tion of the cross-section is in such cases continuous and noa-linear.
The design of a reservoir with a discontinuous cross-sectional reduc—
tion can be gathered from the longitudinal section 60 in fig. 6.

The reduction is linear if the reservoir has the same longitudinal
section at all points. The reservoir delivery surface is 61. The
first part of the reservoir abov= it permits a substartially constant
active substance delivery as a result of the geometry. Following

a sudden reduction of the cross-section, the cross—section is cont-

inuously reduced in the second part of the reservoir.

Fig. 7 also shows a perspective view 70 of a reservoir with a dis-
continuous cross-sectional reduction, the cross-section in the indiv-
idual segments remaining constant. This provides a possibility of

the stepwise control of the decrease in the active substance delivery.
Naturally similar reservoir constructions based on many other different

geometrical shapes are possible.

The longitudinal section through a reservoir 80 in fig. 8 shows the
combination of a truncatc? cone, which forms the delivery surface

81, and a hemisphere. The cress-sectional reduction is discontinuous
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and non-linear in the individual parts.

In fig. 9, 90 is the longitudinal section through an inventive appara-
tus for controlling the active substance delivery. Reservoir 92 corr-
esponds to that shown in fig. 1 and is provided on the surfaces not
intended for active substance delivery with an impermeable layer 93.
Delivery surface 91 is covered by a protective layer 94. A contact

adhesive layer can optionally be provided between the two.

In the case of the longitudinal section through an apparatus 100 in
fig. 10, reservoir 102 according to fig. 2 is placed in a depression
in a carrier material 103. If necessary, the reservoir can be fixed
in the depression by an adhesive layer. Layer 104 protects the del-

ivery surface 101 prior to use.

If for any reason it is necessary to combine several reservoirs in

one apparatus, then fig. 11 provides an example. It shows a longitud-
inal section through an apparatus 110, in which several conical reser-
voirs 112 are embedded in the depressions of a carrier materinl 113.
The delivery surfaces 111 are adjacent to a protective layer 114.

The geometrical arrangement of the reservoirs with respect to one
another can be subject to numerous variants and is a function of prac-

tical requirements.

Fig. 12 provides an example for the combination of two reservoirs

in one apparatus, a longitudinal section through an apparatus 120
being shown. The reservoirs 122 are once again embedded in a carrier
material 123. The central reservoir has no cross-sectional reductions
and contains a first active substance delivered according to the known
release characteristic. In the second reservoir, which surrounds

the first in circular manner and has a triangular longitudinal section,
is incorporated a second active substance, which is to be released

in a controlled, decreasing manner. Delivery surfaces 121 are in
contact with a contact adhesive layer 125, which is covered by a prot-

ective layer 124. Fig. 13 shows the cross-section along line I/1



- 13 -

of the apparatus 130. It is easy to see the arrangeme'' nf reservoirs
121 in carrier material 123, the central cylindrical :. .ervoir of
. active substance 1 being surrounded in circular manner by the reservoir

of active substance 2.

-Fig. 14 graphically shows the cross-sectional reduction in the case
of conical and hemispherical reservoirs. It is clear that the two
geometrical shapes have completely different decrease characteristics.
In the case of a cone there is a slow reduction, whereas in the case
of the hemisphere the initial rate is much higher and then it rapidly
drops. In both cases the delivery surface is of the same size and

the cone angle is 53°,

The modification to the decrease characteristic of the cross-section

in the case of cones with the same delivery surface as a function

of the cone angle can be gathered from fig. 15. It can be seen that
through the choice of angle, virtually any random decreasing character-—

istic cau be obtained.

Example

From 3 PVC parallelepipeds with an edge length of 40 x 40 mm and a
height of 24 mm are drilled

a) a cylinder
b) a stepped cylinder (the lower cylinder half only has half the
diameter of the upper cylinder half) and

c) a truncated cone

in which all the holes in a depth of 20 mm have an opening on the

2 and the smaller surface of the trun—

parallelepiped surface of 314 mm
cated cone is 14.1 mm. Into the thus obtained holes is introduced
melted polyethylene glycol 6000 (PEG 6000) up to approximately 3 mm
below the edge. After solidifying the PEG 6000 in the testpieces,

further melted PEG 6000 is introduced until an approximately 2 mm
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high protuberance has formed on the testpiece. The test substance
which protrudes after cooling is removed with the aid of a knife down

to the upper edge of the testpiece.
The release of the PEG 6000 in water is determined according to the
"paddle-over-disc" method of USP XX. The testpiece is removed froa

the bath every 30 minutes and weighed after careful drying.

Test conditions

Paddle-over-disc apparatus: SOTAX AT 6 (Sotax AG, Basle)

Release medium: 1000 ml of demineralized water
Temperature: 35°C

Stirring‘speed: 50 rpm

Stirring height over testpiece: 15 mm

Results

The following release rates were measured: flow (g/h):

Cylindrical testpiece (comparison test):

The release rate (flow) from a cylindrical testpiece is constant for
approximately 4 hours at approximately 1.8 g/h and then rapidly drops

to zero.

In the case of the stepped—cyiindrical testpiece with two steps, up
to about 2 hours after the start of the test there is a constant rel-
ease rate of approximately 1.8 g/h. There-is then a rapid drop in
the release rate corresponding to reaching the step to 0.3 g/h, which
remains constant for about 1 hour and then drops to zero after clearing

the second step.

Jn the case of the truncated cone-shaped feservoir, the release rate,
measured as the flow in g/h, drops uniformly from approximately 1.8
' g/h at the start of the test to zero within 4 hours, the decrease

taking'placé continuously, or in other words the decrease curve of
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the flow, plotted against the test time, is essentially a straight

line.
The results of the test are shown diagrammatically in fig. 16.

The drawings are of an exemplified nature and are not intended to

have a restrictive effect.
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The claims defining the invention are as follows:

1. A reservoir for controlled delivery to an acceptor, of active substances as
hereinbefore defined, at a rate decreasing with the time of use, especially for use in
cosmetics, human and veterinary medicine and pest control, the reservoir containing an
active substance, a delivery surface for the active substance adapted tc be in contact with
the acceptor, characterized in that, the reservoir has a geometric form, in which each
change in the cross sectional area of the reservoir parallel to the area of the delivery
surface, with increasing distance from the delivery surface, provides a cross—sectional area
which is smaller than the delivery surface area, whereby each cross—sectional area of the
active substance parallel to the delivery. surface has the same area or a smaller area with
increasing distance from the delivery surface and the delivery of active substance is such

that the amount delivered decreases with time, according to a predetermined pattern.

2. The reservoir according tc claim 1, characterized in that, the decrease of the cross

sectional surface area of the reservoir with increasing distance from the delivery surface

is continuous, discontinuous, linear or non-linear. 5
3. The reservoir according to claim 1 or 2, characterized in that, it is shaped like a
cone or truncated cone; or like a pyramid or a truncated pyramid; or like a tetrahedron or

a truncated tetrahedron; or like a hemisphere or a segment of a hemisphere.

4. The reservoir according to claim 1 or 2, characterized in that it has no symmetry
elements.
s. The reservoir according to claim 1 or 2, characterized in that, the delivery surface

for the active substance has a maximum extension in one direction amounting to 100 times

the extension in a direction at right angles thereto.

6. The reservoir according to any one of the claims 1 to 5, characterized in that, all
surfaces of the reservoir with the exception of the delivery surface have at least one coating

impermeable to the substance of the reservoir.

NB-#4281.cd 25 September 1992
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7. The reservoir according to one of the preceding claims, characterized in that it is
fixed by at least one surface, except the delivery surface, to at least one inner wall of a

depression in a carrier material serving to receive at least part of the reservoir.

8. The reservoir according to any one of the preceding claims, characterized in that
piior to its use the delivery surface for the active substance is protected by a detachable flat

structure impermeable to the substance of the reservoir.

9. The reservoir according to claim 1 or 2, characterized in that it is fixed at the place

of use.

10.  The reservoir according to claim 9, characterized in that it is fixed by pressure

s

sensitive areas.

11.  The reservoir according to any one of the preceding claims, characterized in that
the active substance is active in human and veterinary medicine, cosmetics or pest control

sectors.

12.  The reservoir according to claim 11, characterized in that the active substance is a

transdermal therapeutic substance.

13. A reservoir for controlled delivery to an acceptor of active substances, substantially
as hereinbefore described with reference to any one of the particular embodiments shown

in the accompanying drawings.

DATED this 30th day of March, 1993.
LTS LOHMANN THERAPIE SYSTEME GMBH & CO KG

CARTER SMITH & BEADLE

Qantas House
2 Railway Parade
Camberwell 3124
Victoria Australia

NB-#4281.cd 25 Scptember 1992



ABSTRACT

Reservoir for controlled active substance delivery, apparatus cont-

aining the same, as well as method for its manufacture and use of

the apparatus.

The inventiog relates to reservoirs with a delivery surface for the
controlled-delivery of active substances decreasing over the time

of ﬁée to solid, liquid or gaseous acceptors and whereby at at least
one point of the reservoir (102) a cross-sectional surface of the
reservoir is parallel to and smaller than the delivery surface (101).
The invention also relates to an apparatus for the controlled delivery
of active substances decreasing over the time of use, which has at
leact one reservoir (102), as well as to the use of the inventive
apparatus in technology, human and veterinary medicine, cosmetics
and pest control. At least one active substance to be delivered is
active in the technical, human and veterinary medical, cosmetic and

pest control sectors.

Fig. 10
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