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The Invention relates to a process for making transdermal therapeutic systems in which the layer containing the active agent first

takes the form of a laminate with a substrate and possibly other auxi
transferred alone or in combination with at least one further layer In

llary and/or protective layers or the like in a strip web and is then
sections to the centre of a second broader web, characterized

INn that the strip-shaped web (1) and the second web (2) are moved forwards step by step In different movement and stationary
stages and/or different step lengths and/or different speeds, and In that in the stationary stages of the webs (1,2), the layer
containing the active agent and possibly one or more further layers, except for the substrate, are subdivided In the same device
transversely to the direction of the web Into sections (7,8) containing the active agent which are of suitable sizes for the user on the
second web, with the removal of the substrate (9) at preferably equal distances by means of a transfer device reciprocating in the

web direction.
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ABSTRACT

The invention relates to a process for making transdermal therapeutic systems in which

the layer containing the active agent first takes the form of a laminate with a substrate and
possibly other auxiliary and/or protective layers or the like in a strip web and is then
transterred alone or in combination with at least one further layer in sections to the centre of
a second broader web, characterized 1n that the strip-shaped web (1) and the second web (2)
are moved forwards step by step in different movement and stationary stages and/or different
step lengths and/or different speeds, and in that in the stationary stages of the webs (1,2), the
layer containing the active agent and possibly one or more further layers, except for the
substrate, are subdivided 1n the same device transversely to the direction of the web into
sections (7,8) containing the active agent which are of suitable sizes for the user on the

second web, with the removal of the substrate (9) at preferably equal distances by means of a

transfer device reciprocating in the web direction.



DESCRIPTION

The invention concerns a process for the production of
transdermal therapeutical systems, according to the
introductory part of Patent Claim 1.

A process for the continuous production and filling of
plaster packaging with an active substance to be adminis-
tered transdermally is known from DE-PS 32 04 582. In this
the active substance is applied to a carrier sheet, one
portion at a time, at fixed intervals, is covered up by
sections of metallic cover foil and then covered by an
elastic skin adhesive sheet, using an interleaf sheet sur-
rounding said sections of metallic cover foil, the skin
adhesive sheet being adhesive on one side, namely that one
opposite the interleaf sheet. After this, the portions of
active substance are punched out, in the desired size,
together with the surrounding sheet layers. This process
involves relatively large technical resources and produces
comparatively large amounts of surplus material.

A process for the continuous production of transdermal
therapeutic plasters has also been suggested in which, to
begin with, a laminate is produced by coating an inter-
mediate carrier sheet with a preparation capable of
flowing, containing active substance. This laminate isg
then trimmed to size, into strips of a given width, and, in
further process steps, into sections of a determined
length, containing active substance, the latter being
applied, finally, at predetermined intervals, to a protec-
tive sheet covering them all over and, finally, being
divided into individual plasters by separating the protec-
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tive gheat trangversa to the path of the belt, between the
gactions containing active substance. The process, it 1is
true, solves very favourably the set task of obviating or
minimising the loss of active substance, as far as pos-
pible, but it is, however, c<comparatively complicated, owing
to its many process steps.

[1 18 the object of the invention under consideration, therefore, to transfer
individual sections containing active substance, at high speed, very
accurately, and without loss of the active substance, one after the other, at .
exactly predetermined intervals, from a first web to a second web
overlapping the sections all round, in a technically simple and reliable
manner. This task is solved, according to the invention, by a process in
which the tape or web (1) and the second web (2) are moved forward by
steps, with different phases of motion and stationary or inoperative phases
and/or different step lengths and/or differing speeds and that, in the same
appliance, in phases, in the same forward direction, during each
inoperative or stationary phase of the webs (1,2), the subdivision of the
layer containing active substance and, possibly, of one or more further
layers, with the exception of the carrier layer, takes place at right angles
to the direction of the web, into sections (7,8) containing active substance
of a size suitable for the uscr, and their transfer to the second web, the -
carrier sheet (9) being removed, in preferably equal intervals, using a
transfer device moving backwards and forwards in the direction of the

web. Practical, additional embodiments of the invention are additionally
described herein.

By applying the sections containing active substance from
the first web to the gecond one during a stationary or |
inoperative phase of the webs, it is no longer nacessarxy to
have to exactly synchronize the speed of the webs in their
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phaga of moveuent, and it will be possible to adjust the
required forward feed lengths of the web exactly, in a
sinmple manner, the distances between the gections con-
taining active substance baeing easily variéd in the re-
quired manner, by inc¢reasging the length of the forward feed
length of the second web correspondingly by having dif-
.ferent movement oOr statlonary phases and/or lengths of cut
and/or speeds of the two wabs.

The advantage is the employment of a transfer device with a
go-called dispenser edge, known, as such, from the applica-
tion of labkels to objec¢ts in labelling equipment, as they
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are known, for example, from DE-0S 15 11 873, DE-PS 25 55
910, DE-OS 32 33 546, DE-PS 36 18 542 and DE-GM 83 21 825.
High production speeds can be realized thereby, in par-
ticular, through the use of a discharge or transfer device
with movement of its own. The sections containing active
substance are detached, to begin with, from the carrier
sheet of the first web, at the dispenser edge and laid onto
the second web immediately thereafter. The transfer can
also be carried out in the reverse order, with the use of a
laminating roll, i.e. the first web is laminated in its
original compound onto the second web, first of all, the
carrier sheet of the first web being removed again
immediately thereafter. 1If this lamination takes place in
sections in the stationary phase of the webs, through the
self-movement of the laminating roll, it is possible to
realize high production speeds. The formation of adhesgive
bridges 1is prevented reliably, in a favourable manner,
owing to the fact that both the severance of the laver
containing active substance and the transfer of the sec-
tions containing active substance formed thereby at prede-
termined intervals, immediately after one another, are
undertaken "on line", on one and the same device.

The realization of the process can be effected in such a
way, that the layer containing active substance is placed
in the first web-shaped laminate, between an auxiliary
layer and a sheet furnished with an adhesive~repe11ent, for
instance siliconized, sheet. The sections containing ac-
tive substance then consist of the self-adhesive laver con-
taining active substance and the auxiliary layer and are
transferred by means of the discharge or transfer device to
the second web, equipped to be adhesive-repellent, in such
a way that the layer containing active substance lies
directly upon the sheet which is adhesive-repellent. The
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movable dispenser edge is employed, in a favourable manner,

ag a transfer device.

Another possibility as regards the organization of the pro-
cess 18, for example, the provision of a second web with a
self-adhesive coating. The sections containing active sub-
stance, which, in turn, are composed of the layer contain-
ing active substance and an auxiliary laver, are trans-
ferred to the second web in such a way that the auxiliary
layer lies directly on the self-adhesive second web. Both
the movable dispenser edge and the movable laminating roll
can be used as transfer devices. Further possibilities of
realizing the process consist of providing the laver con-
taining active substance in the first web-shaped laminate
as a self-adhesive layer on a carrier sheet which is adhe-
sive-repellent. The sections containing active substance
then consist only of the self-adhesive layer and are trans-
ferred to the second web by means of the discharge or
transfer device. The layer containing active substance in
the first, web-~shaped laminate can also be arranged,
instead, as a non-self-adhesive layer on a carrier sheet.
The sections containing active substance then consist only
of the non-self-adhesive layer and are transferred by means
of the discharge or transfer device to a second, self-ad-
hesive coated web. Provision can also be made for the
layer containing active substance in the first web to be
arranged as a laminate consisting of three or more lavers,
on a carrier sheet. The sections containing active sub-
stance are then transferred by means of the discharge or
transfer device in one order or the other of the successive
layers to the second web.

If a clamp device is employed for the step-by-step trans-
port of the first web in the process according to the
invention, then this will determine the length of the sec-
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tions containing active substance. The movement of the.
discharge or transfer device can be synchronized with the
movement of the clamp device. This can be achieved in a
gsimple and reliable manner, for example through a direct,
mechanical connection. Complicated control measuresg are
then not required and the full length of each section con-
taining active substance is handed over exactly. The scale
of movement of the transfer device is determined, as a
result, by the size of the sections to be transferred.
Other mechanisms, e.g. a roller device or the like can, of
course, be used instead of a clamp device.

If the transfer device can perform a movement vertical to
the direction of the web in addition to its movement in the
direction of the web, then the advantage is that the sec-
tions containing active substance can be pressed against
the second web during or after their transfer to the lat-
ter, particularly if the sections containing active sub-
stance are arranged on the underside of the carrier sheet
of the first web.

The removal of the delaminated first carrier sheet on the
movable transfer device can happen in such a favourable
manner that the sheet is pulled off during the back and
forward motion of the transfer device. For that purpose a
first deflection roll, attached directly to the transfer
device, and, in addition, a second fixed deflection roll
are provided. The rolls are arranged in such a way, there-
by, that the carrier sheet on the transfer device is
deflected by an angle of ca. 135 to 180 degrees, and by the
first deflection roll in the opposite direction, on average
by about 120 degrees. The angle in the front position of
the transfer device ought, therefore, not to amount to less
than 100 degrees and in the rear position to not more than
140 degrees. This arrangement of the deflection rolls for
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the removal of the first carrier sheet on the transfer
device means that a smooth and stress-free running of the

machine can be achieved.

The process according to the invention can also be imple-

mented in such a way that the layer containing active
substance 1s transferred to a non-adhesive or self-adhesive

web on its own or together with one or more auxiliary
layers. An important advantage ensues, as a result, if the
transfer device is coupled mechanically directly with the
clamp device of the first web. The length of stroke of the
transfer device then always corresponds to the length of
the sections to be transferred and all control problems are

eliminated.

The invention is shown in the drawing in examples of Em-
bodiments and will be elucidated using these in the fol-

lowing.

Figures 1 to 3 show various phases of an embodiment of

the process according to the invention and

Figure 4 shows another embodiment.

In Figure 1, 1 stands for the first web-shaped laminate or
the first web, whereby this can, seen from the bottom
towards the top, consist, in a way which is not shown, for
example of a 50 um thick PET film, siliconized on both
sides, which acts as a'carrier sheet; a layer containing
active substance with a weight per area of 100 g/m?, which
comprises 57% of a solvent polvacrvlate as a pressure-
sensitive adhesive, 25% of a softener, 10% of a polymeth-
acrylate and 8% of the active substance physostigmine base;
and of a 25 um thick PET auxiliary sheet; and can be 35 mm
wide. The second web 2 is 56 mm wide and is formed, for
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example, to begin with solely by using a 100 um strong PET
film siliconized on both sides. Other arrangements or se-
quences of layers are, of course, possible, in a great
variety of variants.

The auxiliary sheet and the layer containing active sub-
stance are cut by means of a straight cut running vertical-
ly to the direction of the web, using the punch or cutting
device 3, square sections measuring 35 mm x 35 mm being the
result. The carrier sheet is not cut in so doing, in other
words it remains intact. With the aid of the movable clamp
4 of the clamp device or, in its stead, also a roller
device or the like, the first web 1 can be transported from
right to left in the movement phase and held tight with the
aid of the holding-down device 5 in the stationary phase
which follows. Sections 7 containing active substance are
separated from the carrier sheet 9 at the dispenser edge 6
of the transfer device.

The movability of the webs and of the parts of the device
is indicated respectively by means of arrows or double

aArXrrows.

Figure 1 shows the dispenser edge in its rear dead centre.
Section 8 has detached itself from the dispenser edge and
has been applied to the second web 2 completely. Webs 1
and 2 are still in the stationary phase but the holding-
down clamp 5 has already opened and clamp device 4 hasg

closed.

In Figure 2 the front dead centre has been reached. The
clamp device 4, dispenser edge 6 and web 1 have been moved
forward by 35 mm. At the same time web 2 has been moved
forward by 56 mm, resulting in the formation of a space of
21 mm between the sections 7 and 8 containing active sub-

stance, as described.
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In Figure 3, finally, webs 1 and 2 are at rest and punch 3
is just performing the cutting act. The opened clamp
device 4 and the dispenser edge 6 are moving backwards to-
gether, during which section 7 containing active substance
is applied to the second web. The carrier sheet 9 is
removed at the same time. As can be seen from Figures 1 to
3, the division of the layer containing active substance
and the transfer of the sections containing active sub-
stance take place essentially immediately after one
another. The dispenser edge 6 is connected mechanically to
the clamp special feature 4, so that they perform the same
movement. Carrier sheet 9 runs over both the deflection
roll 10 moved together with dispenser edge 6 as well as
over the fixed deflection roll 11. The carrier sheet is
deflected here by ca. 155 degrees by dispenser edge 6 and
by an angle of ca. 180 degrees-o, which lies between ca.
120 degrees in the front position (Figure 2) and ca. 135
degrees in the rear position of the dispenser edge

(Figure 1) by the movable deflection roll 10.

In the embodiment according to the invention in accordance
with Figure 4, the sections containing active substance are
first applied to the second web and then separated from the
carrier sheet. The first web-shaped laminate 1 exhibits a
layer containing active substance lving underneath and a
carrier sheet lying on top. The second web 2 consists of a
self-adhesive coated sheet. The layer containing active
substance 1ying underneath is divided by means of punch 3,
using a straight cut running vertically to the direction of
the web. The laminating roll 12, which is moved backwards
and forwards in synchronism with the clamp device 4, in-
dicated by the double arrow, serves as a transfer device.
In addition, indicated also by means of the double arrow,
it performs a movement vertical to the web, so that it runs
freely during the forward stroke and presses the two webs
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onto the laminating table 13 during the reverse stroke. 1In
this way section 7 containing active substance is laminated
to the self-adhesive web 2 and immediately after that the
carrier sheet 9 is pulled off via the fixed roll 11.

During the production of the plaster according to the
invention, a larger or smaller number of layers or auxi-
liary layers and/or protective layers can be provided, as
the occasion demands, i.e. depending what the plaster is to
be used for; it goes without saying that materials suitable
for the case in question, such as metals - by preference
aluminium - polymers or even textiles - come into question
for the individual layers. The individual layers formed
thereby are, depending on their respective application or
the task to be accomplished, self-adhesive or even ad-
hesive-repellent layers permeable to active substance or

also impermeable to active substances, flexible or in-
flexible ones.

It is important, in any case, that sections 7, 8 of web 1
containing active substance, which can, of course, exhibit
any desired form, such as rectangular, square, oval, cir-
cular or the like, but which, considering the need to
prevent the loss of active substance, ought preferably to
be rectangular or square, are conveyed further by the
non-interrupted carrier sheet or layver 9 until they are
turned over to web 2; in other words, that web 1 is not

divided obliquely when the sections 7, 8 containing active
substance are being formed.

The pressure-sensitive layer can be produced, for example,
from a polymer matrix with a base polymer and, if necesg-
sary, the usual additives. Suitable polymers are, for
example, silicons, rubber, synthetic homopolymers, copoly-
mers or block polymers resembling rubber, polyacrylates and
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their copolymers and esters of hydrogenated colophony. All
the polymers used in the production of pressure-gsensitive
adhesives - and which are biocompatible - are suitable.
Especially favoured are those which are block copolymers
with a styrene and 1,3-diene basis, polyisobutylenes or
polymers and copolymers of acrylate and/or methyl acrylate.
Of the block copolymers on a styrene and l1.3-diene basis,
linear styrene-isoprene-styrene-block copolymers are pref-

erably emploved.

The active substance reservoir layer can be made from a
self-adhesive polymer matrix and the active substance,
whereby the polymer matrix can be produced from a base
material and, if necessary, the usual additives. The
choice of base polymer depends on the chemical and physical
properties of the active substance. The polymers can be
selected from the same group as that of the adhesive layer

devoid of active substance.

Substances which are applied to the skin with or without
absorbifacients and which produce a local or systemic

effect are used as active substances.

Substances producing a local action are, for example, an-
hydrotics, fungicides, bactericides and bacteriostats.

Substances producing a systemic effect are, for example,
antibiotics, hormones, antipyretics, antidiabetics, coro-
nary artery dilators, cardioactive glycosides, spas-
molytics, anti-hypertensives, psychopharmacological drugs,
migraine remedies, corticoids, analgesics, contraceptives,
antirheumatic agents, anti-cholinergics, sympatholytic
drugs, sympathomimetics, vasodilators, anticoagulants and
antiarrhythmic drugs.
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Possible additives, dependent on the polymer and the active
substance being used, are softeners, tackifiers, stabi-
lizers, carriers, diffusion and penetration-regulating
additives or fillers. The biocompatible substances which
are suitable are known. The self-adhesiveness of the
reservoir layer must guarantee permanent contact with the
skin. As mentioned, the adhesive force of the reservoir
layer must be sufficient on its own to ensure the reliable
adhesion of the reservoir layer, as this is the pre-
requisite for the adequate release of the active substances
Of the system. It cannot be compensated by means of the

pressure-~sensitive adhesive edge free of active substance.

The protective layer to be detached prior to application
can, for instance, be made of the same materials as those
used to produce the backing layer. The latter must, how-
ever, be rendered detachable, for example by means of a
silicon treatment. Other protective layers which can be
removed are, for example, tetrafluoroethylene, treated
paper, cellophane, polyvinyl chloride and the like. If it
is intended to provide a barrier layer to prevent the
diffusion of the active substance or the softener from the
active substance reservoir and into the layers free of
active substance during the storage of the systems, then

this can, for example, be made of the same material as a
backing layer which is also to be provided.

The invention will be described in more detail, by means of
the following Embodiments.

Example 1:

In Figure 1 the web is a 35 mm wide web-shaped laminate,
which, seen from the bottom towards the top, is made of a

siliconized 100 pm thick PET f£ilm, which serves as a car-
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rier sheet; a 80 g/m?’ strong layer containing active sub-
stances, 70% being a solvent polvacryvlate as a pressure-
gensitive adhesive, 15% a softener and 10% the active
substance physostigmine base and a 15 um thick PET auxili-
ary sheet. The second web 2 has a width amounting to 56 mm
and consists to begin with solely of a 100 um strong sili-
conized PET film. The auxiliary sheet and the laver con-
taining active substance are separated with punch 3 ver-
tically to the direction of the web, using a straight cut,
resulting in the formation of square sections measuring 35
mm X 35 mm. The carrier sheet remains intact. The web-
shaped laminate containing active substance is transported
from right to left during the movement phase, with the aid
of the adjustable clamp 4 of the clamp device and held
tight in the stationary or inoperative phase with the aid
of hold-down plate 5. The sections 7 containing active sub-
stance are detached from the carrier sheet 9 by means of
the transfer device, which is formed as a dispenser edge 6.
Figure 1 shows the dispenser edge in its rear dead centre.
Section 8 has detached itself from the dispenser edge and
has been applied completely to the second web. The webs
are still in the stationary or inoperative phase, but the
hold-down plate 5 has already opened and the clamp special
feature 4 has closed. In Figure 2 the front dead centre
has been reached. The clamp device 4, the dispenser edge 6
and the web 1 have been moved up by one section length.

Example 2:

The first web-shaped laminate 1 exhibits a 50 mm wide layer
lying at the bottom, containing active substance, having a
weight per area of 100 g/m?, and which contains 30% of a
solvent polyacrylate, 30% of a softener, 32% of a polyvinyl
resin and 8% of the active substance physostigmine base,
and a 100 m strong PET film lying on the top as a carrier
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sheet. The coating containing active substance is only
moderately adhesive. All the parts of the device which
come into contact with it are provided with a coating which
is adhesive-repellent. The second web 2 is 72 mm wide and
is made of a 15 um strong PET film with a self-adhesive
coating. The layer containing active substance, lying at
the bottom, 1s severed with punch 3, square sections measu-
ring 50 mm x 50 mm being formed. The carrier sheet remains
intact. The web-shaped laminate containing active sub-
stance 1s transported from right to left with the aid of
the movable clamp 4 of the clamp device during the movement
phase and held fast with the aid of the hold-down device 5
during the stationary or inoperative phase. Laminating
roll 12, which is moved backwards and forwards in synchron-
ism with the clamp device 4, serves as a transfer device.
In addition it also performs a movement in the vertical
direction, thus freewheeling during the forward stroke and
pressing both the webs onto the laminating table 13 during
the reverse stroke. The latter phase is shown in Figure 4.
The section 7 containing active substance is laminated onto
the second web 2 by means of the laminating roll 12, fol-
lowing which the carrier sheet 9 of the first web 1 is
stripped, using the guide roll 11. As web 2 has been moved
on by 72 mm, an intervening space of 22 mm has been formed
vis~a-vis the section 7 containing active substance which
had been handed over previously.

It can be recognized that the dividing of the layer con-
taining active substance and the transfer of the gectionsg
containing active substance take place either simultaneous-
ly or immediately after one another. The laminating roll
12 is connected mechanically to the clamp device, so that
they perform the same movement.
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A smooth operation of the machine can be achieved. The
sections containing active substance are applied free of
wrinkles, despite the limited thickness of the auxiliary
layer. There are no problems whatsoever with adhesive
bridges. Up to 6,000 pieces/h can be achieved in a cycle.
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Patent Claims:

1. A process for production of transdermal therapeutic systems, wherein an active
substance-contaiming layer, which is imitially present as a layer being on one of a tape or a
web (1) which said one of the tape or web i1s a laminate having at least one carmer sheet,
1s transferred in sections, onto the center of a second, broader web (2), said one of the
tape or web (1) and said second web (2) being advanced stepwise in a direction with
chfferent phases of motion and stationary or inoperative phases, or with different step
lengths or at different speeds and the active substance-contaiming laver, except for the
carner sheet, are subdivided, said subdivision being effected during each stationary or
moperative phase of the webs (1,2), in phases and in a same appliance, vertically to the
direction of the web, to form active substance-containing sections (7) of a si1ze suitable
for application to a patient, the process of transferring and subdivision occurring in the
same appliance and wherein the transfer of the active substance-containing sections (7)
onto the second web (2) is effected with concurrent removal of the carmner sheet (9)
dunng a stationary or inoperative phase of the webs (1,2) and utilizing a transfer device
which reciprocates in the direction of the web by means of self-movement of said transfer

‘device, and which is provided with a clamp feed device (4) and a dispenser edge (6).

2. The process according to claim | wherein said laminate further in¢ludes at least

one auxiliary or protective layer.

3. The process according to claim 2, wherein the active substance containing layer in
said one of the tape or web (1) is positioned as a self-adhesive layer between an auxiliary
layer and a sheet with an adhesive-repellent finish, and the sections (7) containing active
substance and the auxiliary layer are transferred to the second web (2), formed as an
adhesive-repellent sheet, in such a way that the active substance containing layer lies
directly on the sheet provided with the adhesive-repellent finish.

4. The process according to claim 2 or 3, wherein the active substance-containing

layer in said one of the tape or web (1) is positioned as a self-adhesive or non-adhesive

21343758.2
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Jayer between an auxiliary layer and the camer sheet which is adhesive-repellent and the
sections containing active substance, formed from the active substance~containing layer
and the auxiliary layer, are transferred by means of the iransfer device to the second web,
wherein the second web has a self adhesive coat, in such a way that the auxiliary layer

lies directly on the second web.

5. The process according to any one of claims 1 to 4, wherein the transfer of the

active substance-containing sections (7) is effected utilizing a transfer device having a

lamimating roll (12) and a laminating table (13).

6. The process according to any one of ¢laims 1 to 5, wherein the active substance-
contamning layer in said one of the tape or web (1) is present as a laminate of three or
more layers on a carrier sheet and the sections (7) containing active substance are

transferred to the second web (2) in a first order or a reciprocal order of the layers.

7. The process according to any one of claims 1 to 6, wherein the active substance-

containing layer 1s applied to the carrier sheet as a non-adhesive coat.

8. The process according to any one of claims 1 to 7, wherein the self movement of
the transfer device and a movement of a clamp device (4) used for forward advance of the

first web (1) are coupled to one another.

9. The process according to any one of claims 1 to 8, wherein the transfer device, in
addition to its movement in the direction of the web, is moved at right angles to-the
direction of the web and, during the inoperative or stationary phase of the webs (1, 2), is
pressed against the second web (2).

10. A device for carrying out the process according to any one of claams 1 to 9,
wherein for stripping the delaminated carrier sheet (9} of the web (1), a first roll, being

one of a moveable deflection roll and a laminating roll, which can be moved together

with the transfer device, and a second, fixed deflection rol} (11) are provided, and

21343758.2
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wherein the stripped-off carrier sheet (9) on the transfer device is, initially, deflected by
an angle of about 135 to 180 degrees and, thereafier, by the first roll in an opposite
direction, by about 120 degrees, the angle in a front position of the transfer device not

amounting to less than about 100 degrees and in a rear position of the transfer device to
not more than about 140 degrees.

21343758.2
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