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Description

[0001] The present invention relates to apparatus for
delivering through the skin, substances such as drugs,
salt and vitamin additives, active principles, vegetable
extracts, or gases such as nitrogen, oxygen and others.
[0002] Such apparatus are those used for iontophore-
sis, electro-osmosis and similar treatments, based on the
migration of electric charges in order to allow penetration
of substances to be administered through the skin.
[0003] The abovementioned apparatus are basically
formed by a power supply unit which supplies the re-
quired voltage and electric current to electrodes connect-
ed thereto; the substances to be administered are dis-
persed in ionic or molecular form, in a carrier fluid con-
tained in an applicator unit which is brought into contact
with the skin of the area of the body to be treated, so as
to allow the passage of the substances via electrophoret-
ic migration.
[0004] Depending on the configuration of the applica-
tor unit, the apparatus considered herein can be divided
into two separate groups.
[0005] The first group comprises those apparatus in
which said unit is essentially formed by a head, also
called "dispenser", operated manually in order to perform
passes along the area of the body to be treated; accord-
ing to one embodiment, the applicator head is provided
with a roller, above which a container with the carrier fluid
is arranged upside-down.
[0006] Said fluid moves down from the container and
licks an electrode in such a way that the ion substances
to be administered and dispersed therein, can pass
through the skin, as a result of the rolling of the roller
which spreads the carrier fluid over the patient’s skin with
each pass of the applicator head; an example of this state
of the art is described in Italian patent application No.
FI99A00055 of 22/03/1999.
[0007] The apparatus of the second group referred to
above, are those wherein the applicator unit is essentially
a compress, also called a "patch", which is placed on the
area of the body to be treated.
[0008] Examples of these apparatus are described in
several documents and publications, including European
patent application No. 292,930 and American patent No.
5,084,008 or international patent application WO
00/27473
[0009] In these cases the patch has the function of a
container for the carrier fluid and has a wall permeable
to the substances to be administered, which can be
formed by means of an osmotic membrane, a flexible
mesh, or the like; an electrode associated with the con-
tainer causes the migration, on an ionic level, of said
substances, which for this purpose pass through the per-
meable wall placed on the skin of the area of the body
to be treated.
[0010] The electrode of these known apparatus is usu-
ally a mesh or a metallic plate present in the patch, but
can also be a wall of the latter, indeed, the container

which forms the patches is generally rigid, so that by form-
ing or lining one or more of its walls with metallic material,
they can act as electrodes.
[0011] However, both groups of apparatus referred to
above have intrinsic limitations in their operation, which
make them unsuitable for certain applications.
[0012] Indeed, the apparatus with dispenser operated
manually allow substances to be delivered deeply be-
cause the flow of the electric charges is concentrated in
few points, which in the case considered above are those
around the contact generatrix of the rolling roller on the
skin.
[0013] However, since the dispenser must be operated
manually, these apparatus require the continuous pres-
ence of an operator: therefore they are not very advan-
tageous in terms of costs since the staff of hospitals, clin-
ics and the like must attend to the treatment sessions for
all duration thereof.
[0014] It should also be borne in mind that, for the same
reasons, it is not possible to treat several parts of the
body at the same time, nor several patients at the same
time (one operator could not be able handle two dispens-
ers at the same time); if, in addition to this, it is considered
that human intervention is inevitably a source of lack of
uniformity in the treatments performed by different oper-
ators (all other factors being equal), it can be understood
how this type of apparatus has limitations either from the
point of view of service management (in hospitals, out-
patients’ departments etc.), and from the point of view of
the regularity of the treatments performed.
[0015] On the contrary, in the case of apparatus with
an applicator patch these limitations are overcome: in-
deed, once the patch has been positioned on the area
of the body to be treated and connected to the power
supply unit programmed for the treatment, there is an
fact no more need for any action by an operator.
[0016] However, this type of apparatus has some prob-
lems from the point of view of substances delivery.
[0017] Indeed, these apparatus do not allow deeply
located tissues to be reached effectively; this is due to
the fact that in order to obtain certain levels of penetration,
excessively high voltage and/or current values would
have to be applied to the electrodes.
[0018] The present invention intends to remedy this
state of the art; namely it has the object of providing an
apparatus for iontophoresis, electro-osmosis and similar
treatments, with such structural and functional features
as not to require continuous manual intervention by an
operator and allow the deep and effective administration
of any type of substance.
[0019] This object is achieved by an apparatus whose
characterising features are set out in the claims which
will follow.
[0020] The invention will be better understood in the
light of the description given hereinafter, of a non-limiting
embodiment thereof and some variations, shown in the
accompanying drawings wherein:
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- Fig. 1 is a schematic representation of an embodi-
ment as a whole, of an apparatus according to the
invention;

- Fig. 2 is a cross-sectional view of an applicator patch
of the apparatus in Fig. 1;

- Fig. 3 is a graph showing the trend over time of the
current supplied to the electrodes of the above ap-
paratus;

- Fig. 4 shows in detail an application of the apparatus
of Fig. 1;

- Fig. 5 shows a variation of the apparatus in Fig. 1;
- Figures 6 to 14 show respective possible embodi-

ments of applicator patches for the apparatus ac-
cording to the invention;

- Figures 15 and 16 show a power supply unit for an
apparatus according to the invention, with a pump
system for the carrier fluid.

[0021] With reference to the drawings, 1 denotes in its
entirety an apparatus according to the invention which
comprises a power supply unit 2 which supplies the elec-
trical energy required for the treatment to be carried out;
said unit can be connected to the public mains network
or can have batteries for independent operation.
[0022] The apparatus 1 further comprises two patches
4 and 4’ in which two series of electrodes 6a-6e and 6’a-
6’e are respectively arranged; each of said electrodes is
connected to the power supply unit 2 by means of cor-
responding electric wires 7a-7e and 7’a-7’e.
[0023] Each of the electrodes 6a-6e, 6’a-6’e is formed
by a conductive metallic plate, preferably having a sur-
face area of between 0.5 and 5 cm2.
[0024] The removable electrical connection of the
wires 7a-7e, 7’a-7’e to the respective electrodes can be
achieved in any appropriate way, for example with clips
or with studs 8a-8e of the press button type (in Fig. 1 only
those associated with the cables 7a-7e have been
shown, while those of the cables 7’a-7’e, which are iden-
tical, have not been shown in the drawings for sake of
simplicity) commonly called "snap-engagement studs",
snap-engaged onto pins 9a-9e of the electrodes project-
ing from the patch.
[0025] As will be seen better hereinafter, the patches
4, 4’ can be designed in various ways; in this example
each of them is obtained with a strip or band 10, 10’ of
biocompatible material (for example fabric, a polymer lay-
er or a layer of material of any another kind used for
cosmetic and medical applications) in order to avoid
problems of skin allergies, irritations etc., where the elec-
trodes are arranged on the side thereof directed towards
the part of the body to be treated when the patch is ap-
plied.
[0026] According to the invention, the patches 4, 4’ are
used by placing between them the part of the body to be
treated, over which the gel containing the substances to
be delivered has been spread beforehand (cf. Fig. 4).
[0027] Furthermore, in this case the patches 4, 4’ are
held firmly in position by means of normal adhesive tape

or other equivalent system; of course, other fixing solu-
tions are also possible, according to the different config-
uration of the patches which depends, among other
things, on the part of the body for which they are intended.
[0028] The power supply unit 2 is essentially a gener-
ator provided with electronic components known per se,
which allows to supply a modulated electric signal, pref-
erably a tension signal, to the electrodes 6a-6’a, 6b-6’b,
6c-6’c, 6d-6’d, 6e-6’e, in an independent manner.
[0029] In particular, as can be seen from Figure 3 in
which the trend of the voltage applied to the electrodes
is shown, the signal M is of the oscillating type and is
amplitude-modulated with a periodic pulsating, triangular
or sawtooth profile P; the pulsations of this profile have
a duration Tp which is variable preferably between 0.5
and 10 s, while the modulated wave of the signal M has
a frequency of between 50 and 3,000 Hz.
[0030] In addition to this, the polarity of the pairs of
electrodes which are supplied one after the other, is re-
versed after the first series of pulsations of the profile P
(5 in the graph in Fig. 3).
[0031] The signal frequency and amplitude values, as
well as the profile of the modulation carrier, are variable
depending on various factors such as the type of sub-
stances to be delivered, the part of the body concerned
by the treatment, the depth, with respect to the skin of
the tissue to be reached, the characteristics of the patient
and other factors.
[0032] These values can be preset in each individual
case on the power supply unit, which is provided with
means for regulating the voltage, the frequency and the
current; for this purpose, tests may be carried out on the
patient beforehand or medical tables obtained experi-
mentally may be used.
[0033] It should nonetheless be pointed out that the
voltage and current values for the treatments performed
with the apparatus according to the invention, fall within
the ranges normally used for iontophoresis, electro-os-
mosis and similar traditional treatments.
[0034] To sum up, in the functioning of this example of
the invention, the modulated electric signal is initially ap-
plied to the first pair of electrodes 6a-6’a, carrying out a
series of n pulsations (5 in the example considered) of
the profile P, during which the electrode 6a has a potential
higher than that of the electrode 6’a; after this polarity of
the latter electrode is switched with the polarity of the
other electrode and a new series of n pulsations is per-
formed. It can be noted that the values of the voltage
applied to the electrodes of each pair can be of the same
or mutually opposed sign.
[0035] Once this operating cycle is finished, the next
electrodes 6b-6’b (6c-6’c, 6d-6’d etc.) are supplied using
the same procedure and so on until completion of all the
N pairs of electrodes; afterwards the cycle is restarted
from the first pair of electrodes.
[0036] From the above description it is possible to un-
derstand how the apparatus according to the invention
achieves the object defined initially.
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[0037] In the first place, it is clear that since the appa-
ratus is of the type comprising applicator patches, it does
not require the continuous presence of staff persons to
carry out the treatments; indeed, once the patient has
been prepared with the patches and the electrodes have
been connected to the power supply unit as explained
above, the apparatus is capable of performing the de-
sired treatment independently.
[0038] In this connection it just has to be added that
the power supply unit is provided with means known per
se in order to programme the functioning thereof, accord-
ing to the operating cycle which is set by the operator.
[0039] The apparatus according to the present inven-
tion does not have, however, the limitations which distin-
guish conventional apparatus provided with applicator
patches.
[0040] Indeed, the use of a modulated periodic electric
signal provides for an effective passage of the ionic sub-
stances through the skin, so as to reach in fact any tissue
located at any depth; for this purpose it is sufficient to
regulate the modulation parameters of the signal, i.e. am-
plitude, frequency and waveform.
[0041] This effect is enhanced by the fact that in the
apparatus according to the invention the electrodes pref-
erably have a limited surface area, such that the sub-
stances to be delivered migrate in a concentrated manner
in the region of said electrodes; in practice, this allows
to reproduce a situation similar to that of the contact be-
tween the generatrix of the roller and the skin, occurring
in the known apparatus with a roller dispenser.
[0042] Moreover, the periodic reversal of the voltage
applied to the electrodes allows ion substances with pos-
itive and negative polarity contained in the same gel, to
be delivered, thereby widing significantly the range of
treatments which can be performed with the apparatus
and the effectiveness thereof; it can be noted that this
result is obtained without having to remove the patches
for reversing the arrangement of the electrodes, since
the reversal in polarity is carried out by the power supply
unit itself.
[0043] In this context it should also be pointed out that
the transient state which is produced with the alternation
in the polarity of the electrodes, prevents the formation
of static conditions in the body which might have a neg-
ative effect on the passage of the substances to be de-
livered.
[0044] Lastly, the activation in succession of the elec-
trodes arranged on different parts of the body to be treat-
ed, also allows the effect of the subsequent passes of
the roller dispenser to be reproduced without, however,
requiring any manual intervention: from this fact it can be
appreciated that the apparatus according to the invention
solves all the problems of the general state of the art,
formed both by the apparatus comprising a manually con-
trolled operating head and by apparatus comprising
patches.
[0045] It should be noted that the frequencies used to
supply the electrodes in the apparatus according to the

invention are very different from the frequencies men-
tioned in European patent application No. 292,930 men-
tioned above; indeed, in said document the voltage or
current pulsations occur at time intervals which vary from
a few minutes to a few hours.
[0046] This is due to the fact that this state of the art
relates to the delivery of substances into the blood system
and not into muscle, skin or bone tissues, as in this case;
with the present invention, therefore, it is possible to
achieve the intracellular metabolisation of the substanc-
es in the target tissue.
[0047] Naturally, variations of the invention with re-
spect to the example thereof given above are possible.
[0048] In the first place it should be pointed out how
the waveforms which can be used to modulate the electric
signal applied to the electrodes may be different from the
sawtooth profile shown in the drawings; for example, it
is possible to have modulated electric signals with a car-
rier having a square half-wave (therefore leaving an in-
terval between one series of pulses and the next) or a
round or other form of half-wave.
[0049] Another important aspect to be emphasized is
that the number of applicator patches connected to the
power supply unit, can be less or more than the two con-
sidered.
[0050] For this purpose, reference is made to Fig. 5
where it can be seen that it is possible to replace one of
the patches and the associated electrodes, with an earth
11 connected to the power supply unit 2 by means of a
cable 12; such a solution can be used in applications
where the conditions do not require the use of a second
patch.
[0051] Likewise, there may instead be cases where
there are four or more patches; i.e. it is possible to im-
agine an apparatus obtained by subdividing the patches
4, 4’, like it is shown with the broken line in each of the
patches of Figure 1.
[0052] Two patches would therefore be obtained from
each of them, one with two electrodes and the other with
three, said patches being connected to the cables 7a-7e,
7’a-7’e and supplied by the unit 2.
[0053] Various alternatives as regards the applicator
patches are also possible with respect to what has been
disclosed above.
[0054] In this connection it should be pointed out that
an important aspect relating to the applicator patch, is its
capacity to adapt to the part of the body to be treated;
indeed this allows optimum positioning of the electrodes
with respect to the skin, so as to ensure a more effective
flow of the current from the electrodes to the tissues.
[0055] It can therefore be understood that the patch
must be structurally flexible so as to allow it to be placed
on the skin in a uniform manner, with the electrodes ar-
ranged in the correct position.
[0056] In order to improve this effect the patch may
moreover be anatomically shaped, depending on the ar-
ea of the body for which it is intended; in other words,
the band 10 seen above is suitable for wrapping around
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the arm as shown in Fig. 4, but cannot be used, for ex-
ample, for applications in the cervical area.
[0057] Naturally, in said area it is more suitable to have
a collar-shaped patch.
[0058] Further constructional variations of said patch
may also be derived from the type of treatment to be
performed; for instance, the band 10 of the preceding
example is suitable for applications wherein the sub-
stance or the active principle to be delivered are con-
tained in a gel or a fluid with a high viscosity.
[0059] However, in the case where the substance or
the active principle are dispersed in a liquid, it is clear
that the abovementioned band cannot be of any use and
the applicator patch must instead have the features of a
container.
[0060] In order to better appreciate the abovemen-
tioned variations, reference can be made to Figures 6-14
where some examples of applicator patches are shown,
Figs. 6 and 7 also showing the internal structure thereof.
[0061] As can be seen, in this case the applicator patch
14 comprises, instead of the band 10, a closed wrapping
20 which can contain liquids inside it; for this purpose the
wrapping 20 is made of any flexible, impermeable, and
preferably biocompatible material, with the exception of
one wall 21 thereof.
[0062] This wall must indeed allow the passage of the
substances to be delivered and therefore must be per-
meable with respect thereto; in order to obtain this result,
various solutions are possible depending on the viscosity
of the fluid.
[0063] For example, the wall may be formed by an os-
motic membrane or by a sheet of perforated rubber, or
also by a mesh as in the drawing in Figs. 6 and 7.
[0064] In this latter case the wall 21 is a perforated
meshwork which has holes of approximately 0.1-0.5 cm
and is formed by synthetic or natural threads of 1-1.5
mm; the electrodes 6a, 6b, 6c, 6d, 6e, which can be con-
nected to the power supply unit in a similar way to that
already seen above, are located on the opposite wall of
the wrapping 20 to the perforated wall 21.
[0065] Lastly, there is an inlet 24 on the wrapping 20
of the patch 14, through which the liquid containing the
substances to be administered is introduced (by means
of a syringe, a pump or other method).
[0066] As can be understood, the use of this patch for
a treatment session occurs in a similar way to the above
explanation, to which reference is made for the sake of
brevity.
[0067] It needs only to be pointed out that this applies
also to the other possible configurations of the wrapping
20 shown in Figures 8 to 13 where, for the sake of sim-
plicity the same numbering has been retained for the el-
ements structurally or functionally equivalents to those
already described; as can be seen, each of said config-
urations is anatomically shaped to the part of the body
for which it is intended.
[0068] From a brief overview of these embodiments, it
can be observed that the patch 14 in Fig. 8 is used for

treatment of the face and is so shaped as to cover the
cheeks up to the cheekbones, leaving the nose, uncov-
ered and passing through the central slit 41.
[0069] The patch in Fig. 9 is instead intended for the
treatment of the breast and has a slightly conical shape;
the patch in Fig. 10 serves for applications on the glutei,
while the patch in Fig. 11 is intended for treatment of the
thighs.
[0070] Lastly, the shape shown in Fig. 12 is obtained
by connecting the front part and the rear part of a pair of
trousers, said parts being respectively intended to act as
a wrapping for the gel (see Fig. 13) together with the
permeable wall 21 through which the substances filter;
lateral strips 82 which can be of elastic, Velcro® or other
material, connect the front and rear trouser parts.
[0071] The patches may also be provided with belts or
the like in order to fix them to the patient’s body, in the
place of the medical plaster considered above; naturally,
said belts may also be provided with means for fastening
them, such as Velcro® strips, buckles and whatever else.
[0072] In this connection it should be considered the
possibility of providing a self-adhesive patch, which can
be applied in a similar way to a large plaster; this possi-
bility is shown (in cross-section) in Figure 14 in relation
to a patch of the wrapping type, but obviously it can also
be extended to patches of the band type.
[0073] In short, this example differs for the preceding
ones in that an adhesive edge 30 is provided around the
permeable wall 21 likewise a frame, and the electrodes
6 are formed by respective plugs inserted into the wrap-
ping 20 through respective openings 31 (in Fig. 14 only
one of these plugs has been shown but there are more
of them, as in the case of the electrodes in the preceding
examples).
[0074] Owing to the adhesive edge, such a patch can
be applied on the patient in the manner of a large plaster,
therefore being practical and suitable for disposable us-
es.
[0075] Last, it should be pointed out how, from the func-
tional point of view, the apparatus according to this in-
vention is advantageously flexible.
[0076] Indeed, as already explained the patches can
be replaced in each case in such a way that they may
basically be regarded as spare parts of the apparatus.
[0077] For this purpose the patches may therefore be
produced and distributed in sterile packages, like patches
for medical use to be opened at the moment when the
treatment is performed; after use the patches will prefer-
ably be thrown away but it should not be excluded that,
in some cases, they can be kept in an appropriate manner
for other applications on the same patient.
[0078] For this purpose in a preferred embodiment the
band or the wrapping, depending on the type of config-
uration used for the patch, may be produced industrially
by applying on them or filling them with freeze-dried or
gelified material to be hydrated, said material containing
the substances to be delivered.
[0079] The patches packaged in this way will be ad-
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vantageously ready for use so that once opened, it is
sufficient to moisten the freeze-dried or gelified material
for applying said patches directly on the part of the body
to be treated; in this manner it is possible to avoid spread-
ing the gel on the skin beforehand or having to fill the
wrapping first, depending on the situation, thereby reduc-
ing the time needed for each session to be carried out.
[0080] Lastly, the possibility that the power supply unit
may be provided with other functions, in addition to that
of supplying energy to the electrodes, should also be
considered.
[0081] Said possibility is shown in Figures 15 and 16
(where the parts already seen have the same number-
ing), referring to an apparatus according to the invention
in which the power supply unit 2 also includes a com-
pressor 40 connected by a delivery pipe 41 to a reservoir
45, associated with the unit 2.
[0082] This reservoir has the function of a container
for accumulating the carrier fluid and has a capacity ap-
proximately 3-10 times greater than that of a patch 14 of
the wrapping type already explained above, to which it
is connected by means of a second pipe 47.
[0083] This variation of the invention allows the patch
of the wrapping type 14 to be filled quickly, which oper-
ation would otherwise have to be done using syringes or
other equivalent systems.
[0084] In order to perform filling of the patch, the com-
pressor 40 is activated thereby compressing air coming
from the environment outside the unit 2, to values slightly
higher than atmospheric pressure; the compressed air
then passes into the delivery pipe 41 and reaches the
reservoir 45.
[0085] Said reservoir is therefore pressurised in such
a way that the carrier fluid inside it is pushed by the pres-
sure along the second pipe 47, and enters the patch 14
through the inlet 24 provided thereon.
[0086] A solution like that described above has the ad-
vantage that the carrier fluid does not come into contact
with the components of the compressor 40, thereby
avoiding that the latter be cleaned every time it is used.
[0087] It is also clear that it is possible to use the same
reservoir 45 to fill several patches in succession, or sev-
eral reservoirs 45 containing respective fluids which are
connected to the compressor in each case.
[0088] These and other possible variations nonethe-
less fall within the scope of the following claims.

Claims

1. Apparatus for transdermal delivery of substances
contained in a carrier fluid, comprising a power sup-
ply unit (2) which supplies an electric signal to a plu-
rality of electrodes (6a-6e, 6’a-6’e) connected there-
to, characterised in that the plurality of electrodes
is provided in a linear array in a patch (4, 4’, 14) to
be applied onto a part of the body to be treated,
wherein the power supply unit (2) supplies a modu-

lated oscillating electric signal in temporal succes-
sion one after the other to said plurality of electrodes
connected thereto.

2. Apparatus according to Claim 1, wherein said elec-
tric signal has an oscillating frequency of between
50 and 3,000 Hz.

3. Apparatus according to Claim 2, wherein the oscil-
lating electric signal is amplitude modulated with a
periodic pulsating profile.

4. Apparatus according to Claim 3, wherein the pulsat-
ing profile for the modulation of the signal has a pul-
sation duration (Tp) of between 0.5 and 10 seconds.

5. Apparatus according to Claim 4, wherein the polarity
of the signal applied to said at least one electrode is
reversed after a predefined time interval.

6. Apparatus according to any of the preceding claims,
wherein said at least one electrode has a surface
area of between 0.5 and 5 cm2.

7. Apparatus according to Claim 1 to 6; wherein the
patch (4, 4’) comprises a band (10, 10’) of flexible
textile and/or polymer material onto which the elec-
trodes are applied.

8. Apparatus according to Claim 7, wherein the elec-
trodes are removably connected, by means of re-
spective fastenings (8a-8e), to electric wires (7a-7e,
7’a-7’e) for connection to the power supply unit (2).

9. Apparatus according to Claim 1 to 8, wherein the
patch (14, 14’) comprises a flexible, closed, wrapping
(20) which can be filled with a fluid carrying the sub-
stances to be delivered and has a wall (21) which is
permeable to said substances.

10. Apparatus according to Claim 9, wherein the wall
(21) permeable to the substances to be delivered is
formed by means of one or more of the following
systems: a perforated meshwork, an osmotic mem-
brane, a sheet with holes passing there through.

11. Apparatus according to Claim 9, comprising a com-
pressor (40) associated with the power supply unit
(2), whose delivery is connected to a reservoir (45)
communicating with the wrapping (20) of the patch
(14).

12. Patch for an apparatus according to Claim 7, com-
prising a flexible band (10) of textile and/or polymer
material, with a plurality of electrodes (6a-6e) asso-
ciated thereto, said electrodes having respective
pins (9a-9e) which project from the band and can be
connected to a unit supplying an electric signal.
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13. Patch for an apparatus according to Claim 9, com-
prising a substantially closed, flexible, wrapping (20)
with a wall (21) which is permeable to the substances
to be delivered.

14. Patch according to Claim 13, comprising a plurality
of electrodes (6a-6e, 6’a-6’e) fixed to the wrapping
(20) in a position opposite to said permeable wall.

15. Patch according to Claim 13, comprising a plurality
of openings (31) passing through the wrapping (20)
for the insertion of plugs (6).

16. Patch according to Claims 12 or 13, wherein an ad-
hesive edge (30) is present along the periphery of
the band (10, 10’) or of the permeable wall (21).

17. Patch according to Claims 12 or 13, wherein the band
(10, 10’) or the wrapping (20) are provided with belts
or other securing means for the attachment to a part
of the body.

18. Patch according to Claims 12 or 13, wherein the band
(10, 10’) or the wrapping (20) have an anatomical
configuration corresponding to the part of the body
for which they are intended.

19. Patch according to Claims 12 or 13, wherein freeze-
dried or gelified material is applied on the band (10,
10’) or on the wrapping (20).

Patentansprüche

1. Vorrichtung zur transdermalen Verabreichung von
in einem Trägerfluid enthaltenen Stoffen, enthaltend
eine Leistungsversorgungseinheit (2), die ein elek-
trisches Signal an eine Vielzahl von daran ange-
schlossenen Elektroden (6a-6e, 6’a-6’e) abgibt, da-
durch gekennzeichnet, dass die Vielzahl der Elek-
troden in einer linearen Anordnung in einer Auflage
(4, 4’, 14) vorgesehen ist, die auf einem zu behan-
delnden Körperteil anzubringen ist, wobei die Lei-
stungsversorgungseinheit (2) ein moduliertes
schwingendes elektrisches Signal in zeitlicher Auf-
einanderfolge nacheinander an die mit dieser ver-
bundene Vielzahl von Elektroden anlegt.

2. Vorrichtung nach Anspruch 1, bei welcher das elek-
trische Signal eine Schwingungsfrequenz zwischen
50 und 3000 Hz hat.

3. Vorrichtung nach Anspruch 2, bei welcher das
schwingende elektrische Signal mit einem peri-
odisch pulsierenden Profil amplitudenmoduliert ist.

4. Vorrichtung nach Anspruch 3, bei welcher das pul-
sierende Profil für die Modulation des Signals eine

Pulsationsdauer (Tp) zwischen 0,5 und 10 s hat.

5. Vorrichtung nach Anspruch 4, bei welcher die Pola-
rität des an mindestens eine Elektrode angelegten
Signals nach einem vorbestimmten Zeitintervall um-
gekehrt wird.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche, bei welcher die mindestens eine Elektrode
eine Oberfläche zwischen 0,5 und 5 cm2 hat.

7. Vorrichtung nach Anspruch 1-6, bei welcher die Auf-
lage (4, 4’) ein Band (10, 10’) aus flexiblem Textil-
und/oder Polymermaterial aufweist, an welchem die
Elektroden angebracht sind.

8. Vorrichtung nach Anspruch 7, bei welcher die Elek-
troden zum Anschluss an die Leistungsversorgungs-
einheit (2) mittels jeweiliger Verbindungseinrichtun-
gen (8a-8e) mit elektrischen Drähten (7a-7e, 7’a-7’e)
lösbar verbunden sind.

9. Vorrichtung nach Anspruch 1-8, bei welcher die Auf-
lage (14, 14’) eine flexible, geschlossene Umhüllung
(20) aufweist, die mit einem die zu verabreichenden
Stoffe tragenden Fluid gefüllt werden kann und eine
für die Stoffe permeable Wand (21) hat.

10. Vorrichtung nach Anspruch 9, bei welcher die für die
zu verabreichenden Stoffe permeable Wand (21)
mittels eines oder mehrerer der folgenden Systeme
gebildet ist: ein perforiertes Gitter, eine osmotische
Membran, eine Lage mit durch sie verlaufenden Lö-
chern.

11. Vorrichtung nach Anspruch 9, enthaltend einen
Kompressor (40), der mit der Leistungsversorgungs-
einheit (2) verbunden ist, dessen Ausgang mit einem
Reservoir (45) verbunden ist, das mit der Umhüllung
(20) der Auflage (14) in Verbindung steht.

12. Auflage für eine Vorrichtung nach Anspruch 7, um-
fassend ein flexibles Band (10) aus Textil- und/oder
Polymermaterial mit einer Vielzahl von damit ver-
bundenen Elektroden (6a-6e), welche Elektroden je-
weilige Stifte (9a-9e) haben, welche über das Band
vorstehen und mit einer ein elektrisches Signal lie-
fernden Einheit verbunden werden können.

13. Auflage für eine Vorrichtung nach Anspruch 9, um-
fassend eine im Wesentlichen geschlossene, flexi-
ble Umhüllung (20) mit einer für die zu verabreichen-
den Stoffe permeablen Wand (21).

14. Auflage nach Anspruch 13, umfassend eine Vielzahl
von Elektroden (6a-6e, 6’a-6’e), die an der Umhül-
lung (20) an einer der permeablen Wand gegenüber-
liegenden Position befestigt sind.
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15. Auflage nach Anspruch 13, umfassend eine Vielzahl
von durch die Umhüllung (20) verlaufenden Öffnun-
gen (31) für das Einsetzen von Steckern (6).

16. Auflage nach den Ansprüchen 12 oder 13, bei wel-
cher ein Kleberand (30) entlang dem Umfang des
Bandes (10,10’) oder der permeablen Wand (21)
vorhanden ist.

17. Auflage nach den Ansprüchen 12 oder 13, bei wel-
cher das Band (10,10’) oder die Umhüllung (20) mit
Riemen oder anderen Befestigungsmitteln zur Be-
festigung an einem Körperteil versehen sind.

18. Auflage nach den Ansprüchen 12 oder 13, bei wel-
cher das Band (10,10’) oder die Umhüllung (20) eine
anatomische Konfiguration haben, die dem Körper-
teil entspricht, für den sie vorgesehen sind.

19. Auflage nach den Ansprüchen 12 oder 13, bei wel-
cher gefriergetrocknetes oder geliertes Material auf
das Band (10, 10’) oder auf die Umhüllung (20) auf-
gebracht wird.

Revendications

1. Appareil pour l’administration transdermique de
substances contenues dans un fluide porteur, com-
prenant une unité d’alimentation (2) qui fournit un
signal électrique à une pluralité d’électrodes (6a-6e,
6’a-6’e) reliée à celle-ci, caractérisé en ce que la
pluralité d’électrodes est disposée dans un agence-
ment linéaire dans un timbre (4, 4’, 14) destiné à être
appliqué sur une partie du corps à traiter, dans lequel
l’unité d’alimentation (2) fournit un signal électrique
oscillant modulé en succession temporelle l’un après
l’autre à ladite pluralité d’électrodes qui lui est reliée.

2. Appareil selon la revendication 1, dans lequel ledit
signal électrique présente une fréquence d’oscilla-
tion comprise entre 50 et 3 000 Hz.

3. Appareil selon la revendication 2, dans lequel le si-
gnal électrique oscillant est modulé en amplitude
avec un profil d’impulsion périodique.

4. Appareil selon la revendication 3, dans lequel le profil
d’impulsion pour la modulation du signal présente
une durée de pulsation (Tp) comprise entre 0,5 et
10 secondes.

5. Appareil selon la revendication 4, dans lequel la po-
larité du signal appliqué à ladite au moins une élec-
trode est inversée après un intervalle de temps pré-
défini.

6. Appareil selon l’une quelconque des revendications

précédentes, dans lequel ladite au moins une élec-
trode présente une surface comprise entre 0,5 et 5
cm2.

7. Appareil selon les revendications 1 à 6, dans lequel
le timbre (4, 4’) comprend une bande (10, 10’) de
matériau textile et/ou polymère flexible(s) sur laquel-
le les électrodes sont appliquées.

8. Appareil selon la revendication 7, dans lequel les
électrodes sont reliées de façon amovible, au moyen
de fixations (8a-8e) respectives, à des câbles élec-
triques (7a-7e, 7’a-7’e) pour une mise en relation
avec l’unité d’alimentation (2).

9. Appareil selon la revendication 1 à 8, dans lequel le
timbre (14, 14’) comprend une enveloppe (20) flexi-
ble fermée qui peut être remplie avec un fluide trans-
portant les substances à administrer et présente une
paroi (21) qui est perméable auxdites substances.

10. Appareil selon la revendication 9, dans lequel la pa-
roi (21) perméable aux substances à administrer est
formée au moyen d’un ou plusieurs des systèmes
suivants : un maillage perforé, une membrane os-
motique, une feuille avec des trous la traversant.

11. Appareil selon la revendication 9, comprenant un
compresseur (40) associé à l’unité d’alimentation
(2), dont la distribution est raccordée à un réservoir
(45) communiquant avec l’enveloppe (20) du timbre
(14).

12. Timbre pour un appareil selon la revendication 7,
comprenant une bande (10) flexible de matériau tex-
tile et/ou polymère, avec une pluralité d’électrodes
(6a-6e) associées à celle-ci, lesdites électrodes pré-
sentant des broches (9a-9e) respectives qui font
saillie depuis la bande et peuvent être reliées à une
unité fournissant un signal électrique.

13. Timbre pour un appareil selon la revendication 9,
comprenant une enveloppe (20) flexible sensible-
ment fermée avec une paroi (21) qui est perméable
aux substances à administrer.

14. Timbre selon la revendication 13, comprenant une
pluralité d’électrodes (6a-6e, 6’a-6’e) fixée à l’enve-
loppe (20) dans une position opposée à ladite paroi
perméable.

15. Timbre selon la revendication 13, comprenant une
pluralité d’ouvertures (31) traversant l’enveloppe
(20) pour l’insertion de fiches (6).

16. Timbre selon les revendications 12 ou 13, dans le-
quel un bord adhésif (30) est présent le long de la
périphérie de la bande (10, 10’) ou de la paroi per-
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méable (21).

17. Timbre selon les revendications 12 ou 13, dans le-
quel la bande (10, 10’) ou l’enveloppe (20) sont pour-
vues de sangles ou d’autres moyens de sécurisation
pour la fixation à une partie du corps.

18. Timbre selon les revendications 12 ou 13, dans le-
quel la bande (10, 10’) ou l’enveloppe (20) présen-
tent une configuration anatomique correspondant à
la partie du corps pour laquelle elles sont prévues.

19. Timbre selon les revendications 12 ou 13, dans le-
quel un matériau lyophilisé ou gélifié est appliqué
sur la bande (10, 10’) ou sur l’enveloppe (20).
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