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Description

FIELD OF THE INVENTION

[0001] This invention relates to a drug delivery device,
comprising a piston and a drug reservoir for comprising
a drug and a piston. The drug reservoir comprises a flex-
ible wall, and a dispensing hole for dispensing the drug
into an environment of the drug delivery device. The pis-
ton is arranged for pressing against the flexible wall to
compress the drug reservoir for pushing an amount of
the drug through the dispensing hole.
[0002] Such a device is disclosed in the US 5318557.

BACKGROUND OF THE INVENTION

[0003] Such a drug delivery device may comprise a
small sized electrical motor, e.g. stepper motor, of which
the action is controlled by an on-board microprocessor.
The stepper motor moves the piston forward against the
wall, e.g. pushed by a screw rod mechanism. The piston
is moved in a controlled way as far as speed and stroke
are considered. The piston pushes the flexible wall into
the drug reservoir. As a result, the volume of the drug
reservoir decreases and the pressure inside the drug res-
ervoir increases. The increasing pressure causes an
amount of the drug to be pushed out of the dispensing
hole. While the piston pushes the flexible wall into the
drug reservoir, it takes a shape that corresponds to min-
imum surface energy. Such shapes usually are irregular,
resulting in a smaller usable drug reservoir volume and
a higher resistance for the piston to move forward. When
the drug reservoir becomes emptier, the flexible wall
starts to fold until the piston can no longer overcome re-
sistance from the folds and the drug viscosity and stops
dispensing. When the piston stops dispensing, drugs
stay behind in the folds. Consequently, it is not possible
to fully empty the drug reservoir. Additionally, there is a
problem of the piston sliding along the folded flexible wall
surface without causing any drug to be pushed out of the
dispensing hole because the piston mechanism cannot
be effective.

OBJECT OF THE INVENTION

[0004] It is an object of the invention to provide a drug
delivery device as described above, wherein the drug
reservoir can be emptied more reliably.

SUMMARY OF THE INVENTION

[0005] According to a first aspect of the invention, this
object is achieved by providing a drug delivery device,
comprising a drug reservoir, a piston and an adhesion
interface. The drug reservoir comprises a flexible wall
and a dispensing hole for dispensing the drug into an
environment of the drug delivery device. The piston is
arranged for pressing against the flexible wall to com-

press the drug reservoir for pushing an amount of the
drug through the dispensing hole. The adhesion interface
is situated between a surface of the piston and the flexible
wall for preventing sliding between the surface of the pis-
ton and the flexible wall.
[0006] The adhesion interface keeps the flexible wall
surface conformed to the piston surface and prevents
both surfaces from slipping between each other. With
every step of the piston into the flexible wall and in the
direction of the delivery hole, a greater part of its surface
gets covered by and adheres to the flexible wall surface.
The flexible wall surface does not fold, but is slid around
the piston surface.
[0007] The adhesion interface may, e.g., be a sticky
coating on the piston surface and/or on the flexible wall.
Alternatively, a magnetic coating is used on at least one
of the two surfaces for providing the required adhesion.
[0008] In a preferred embodiment, the flexible wall
comprises at least one non-flexible part located at the
adhesion interface. An advantage of a non-flexible part
is that it cannot be folded or wrinkled. When the piston
pushes against a non-flexible part, its shape does not
change. The flexible parts of the flexible wall meanwhile
ensure that the flexible wall as a whole is still deformable
and can be used for compressing the drug reservoir.
[0009] In a flexible wall with only one or a few non-flex-
ible parts, the surface of the non-flexible parts preferably
follows the contours of the piston surface at the contact
area of both surfaces. This ensures an optimal distribu-
tion of the pressure exerted by the piston upon the flexible
wall and further facilitates the emptying of the reservoir.
In addition, the preformed flexible wall makes it easier to
fill the reservoir to the right dose without the piston al-
ready placed against the flexible wall.
[0010] These and other aspects of the invention are
apparent from and will be elucidated with reference to
the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In the drawings:

Fig. 1 shows a drug delivery device according to the
invention,
Fig. 2 shows a piston and an uncompressed drug
reservoir,
Figs. 3 and 4 show partially compressed drug res-
ervoirs in a drug delivery device according to the
prior art,
Fig. 5 shows a partly compressed drug reservoir in
a drug delivery device according to the invention,
Fig. 6 shows a partly compressed drug reservoir with
a non-flexible part in the flexible wall, and
Fig. 7 shows a partly compressed drug reservoir with
multiple rigid parts in the flexible wall.
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DETAILED DESCRIPTION OF THE INVENTION

[0012] Fig. 1 shows a drug delivery device 50 accord-
ing to the invention. The drug delivery device 50 is a
swallowable capsule comprising a drug to be released
somewhere along the gastro-intestinal tract of a patient
and an actuation mechanism 11, 12 for controlling the
amount of drugs to be released and the moment of said
release. It is to be noted that the current invention may
also be used with implantable drug delivery devices. The
drug to be released is stored in a compressible medicine
reservoir 10. The drug may, e.g., be stored as dry powder,
dissolved in water or as a gel or liquid.
[0013] The actuation mechanism 11, 12 comprises a
piston 11 and a small sized electrical motor, e.g. a stepper
motor 12, for pushing the piston by means of a screw rod
mechanism towards the drug reservoir 10. Instead of a
stepper motor 12, different driving means may be used
for driving the piston 12. The driving of the piston 11 may,
e.g., be realized using (electro-)magnetic forces or a
swelling agent. When the piston 11 is pressed against
the medicine reservoir 10, the medicine reservoir is com-
pressed and the pressure inside the medicine reservoir
10 increases. As a result of the increasing pressure, the
drug is pushed out of the drug delivery device 50 through
a dispensing hole 15. The drug release may, e.g., be
triggered by an internal clock, sensor values from a pH-
sensor or trigger signals from an electrical or chemical
detector element. If the drug delivery device 50 compris-
es means for wireless communication, the drug delivery
may be externally triggered. The operations of all elec-
tronic functions of the device 50 are controlled by a mi-
croprocessor 17 and powered by a battery 16.
[0014] Fig. 2 shows a piston 11 and an uncompressed
drug reservoir 10. The drug reservoir 10 comprises a rigid
dome shaped cap 21 and a flexible wall 22. The drug
reservoir 10 shown in Fig. 2 is an example of a drug
reservoir for which the current invention would be advan-
tageous. The invention will however also improve the
emptying of other drug reservoirs 10 with a flexible wall.
For example, the complete drug reservoir 10 may be flex-
ible or the dome shaped cap 21 and/or the flexible wall
22 may have different shapes than shown in the Figure.
When the piston 11 is driven into the flexible wall 22 of
the drug reservoir 10, the reservoir volume is com-
pressed and an amount of the drug is released through
the delivery hole 15.
[0015] Figs. 3 and 4 show partially compressed drug
reservoirs 10 in a drug delivery device according to the
prior art. In both Figures the flexible parts 22 of the drug
reservoirs are compressed, while the dome shaped cap
21 keeps its shape. In Fig. 3, the flexible wall 22 has been
compressed to a lesser extent than in Fig. 4. In Fig. 3 it
is already visible that, due to uneven surface tension, the
flexible wall shape does not conform to the piston 11
profile. This will result in an increased resistance for the
piston 11 and drugs staying behind in folds of the flexible
wall 22. As can be seen in Fig. 4, uneven surface tension

and drug viscosity may cause the flexible wall 22 of a
half full drug reservoir 10 to form multiple folds. Such
folds increase the resistance to the piston 11 and may
completely stop the dispensing of the drugs. In addition,
the folds reduce the contact area between the flexible
wall 22 and the piston 11, leading to slip between both
and the piston not moving along its central axis 41 be-
cause the screw rod mechanism does not function prop-
erly.
[0016] Fig. 5 shows a partly compressed drug reservoir
10 in a drug delivery device 50 according to the invention.
In this embodiment, the problems of the prior art are
solved by the introduction of an adhesion interface 51 in
between the piston 11 and the flexible wall 22. The ad-
hesion interface 51 keeps the flexible wall 22 conformed
to the piston 11 surface and thus prevents slipping be-
tween both surfaces and folding of the flexible wall 22.
The adhesion 51 may cover the complete piston 11 sur-
face and/or the complete surface of the flexible wall 22.
In a preferred embodiment the adhesion surface 51 only
covers the parts of those surfaces which are designed
to make contact with each other. Alternatively, the adhe-
sion surface 51 may cover only part of the expected con-
tact area.
[0017] The adhesion surface 51 may be a sticky sur-
face applied to the piston 11 and/or flexible wall 22 sur-
face. Alternatively, a magnetic coating may cover one of
the surfaces, while the other surface is either magnetic
or magnetizable. Another option is to use electrostatic
interaction using an electrostatically charged polymer. A
skilled person will be able to come up with many other
possible ways of providing a suitable adhesion surface
51. The adhesion surface 51 used is preferably such that
the drug reservoir 10 can still be removed from the ad-
hered piston 11 surface for enabling refilling of the drug
reservoir 10 without damaging the piston 11 or the drug
reservoir. It is preferable that also the adhesion layer 51
keeps intact when the drug reservoir 10 and the piston
11 are separated. Alternatively, the drug reservoir 10
and/or the adhesion layer 51 are replaced when prepar-
ing the drug delivery device 50 for a second use.
[0018] Such an adhesion layer 51, which makes it pos-
sible to separate the surfaces without damaging the pis-
ton 11 or the reservoir 10, also enables a further option.
When the reservoir 10 is completely or partly compressed
and the piston 11 movement is reversed, the pressure
inside the reservoir 10 will drop and body fluid will be
sucked into the reservoir 10.
[0019] Fig. 6 shows a partly compressed drug reservoir
10 with a non-flexible part 61 in the flexible wall 22. The
shape of the non-flexible part 61 follows the contours of
the opposing piston 11 surface. In this embodiment this
means that the non-flexible part 61 is dome shaped. An
advantage of this non-flexible part 61 is that it cannot be
folded or wrinkled. When the piston pushes against the
non-flexible part 61, its shape does not change. The flex-
ible parts of the flexible wall 22 meanwhile ensure that
the flexible wall 22 as a whole is still deformable and that
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drug reservoir 10 is still compressible.
[0020] The non-flexible part 61 ensures an optimal dis-
tribution of the pressure exerted by the piston 11 upon
the flexible wall 22 and further facilitates the emptying of
the reservoir 10. In addition, the preformed flexible wall
22 makes it easier to fill the reservoir to the right dose
without the piston 11 already placed against the flexible
wall 22. If a fully flexible drug reservoir 10 would be filled
to the rim, the viscosity of the drug may result in too much
resistance for the piston to start moving.
[0021] Fig. 7 shows a partly compressed drug reservoir
10 with multiple rigid parts 71 in the flexible wall. The rigid
parts 71 are alternated with flexible parts 72 for providing
the required flexibility to the flexible wall 22.
[0022] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be con-
strued as limiting the claim. Use of the verb "comprise"
and its conjugations does not exclude the presence of
elements or steps other than those stated in a claim. The
article "a" or "an" preceding an element does not exclude
the presence of a plurality of such elements. The inven-
tion may be implemented by means of hardware com-
prising several distinct elements, and by means of a suit-
ably programmed computer. In the device claim enumer-
ating several means, several of these means may be
embodied by one and the same item of hardware. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to advantage.

Claims

1. A drug delivery device (50), comprising
a drug reservoir (10) for comprising a drug, the drug
reservoir comprising a flexible wall (22), and a dis-
pensing hole (15) for dispensing the drug into an
environment of the drug delivery device (50),
a piston (11) for pressing against the flexible wall
(22) to compress the drug reservoir (10) for pushing
an amount of the drug through the dispensing hole
(15),
characterized by an adhesion interface (51) be-
tween a surface of the piston (11) and the flexible
wall (22) for preventing sliding between the surface
of the piston (11) and the flexible wall (22).

2. A drug delivery device (50) as claimed in claim 1,
wherein the adhesion interface 51 comprises a sticky
coating on the surface of the piston (11).

3. A drug delivery device (50) as claimed in claim 1,
wherein the adhesion interface 51 comprises a sticky
coating on the flexible wall (22).

4. A drug delivery device (50) as claimed in claim 2 or
3, wherein the sticky coating comprises a silicon
based resin.

5. A drug delivery device (50) as claimed in claim 1,
wherein the adhesion surface (51) comprises a mag-
netic coating.

6. A drug delivery device (50) as claimed in claim 1,
wherein the adhesion surface (51) comprises an
electrostatically charged polymer.

7. A drug delivery device (50) as claimed in claim 1,
wherein the flexible wall (22) comprises at least one
non-flexible part (61,71) located at the adhesion in-
terface (51).

8. A drug delivery device (50) as claimed in claim 1,
wherein the drug delivery device (50) is a swallow-
able drug delivery device (50).

9. A drug delivery device as claimed in claim 1, wherein
the drug delivery device is an implantable drug de-
livery device.

Patentansprüche

1. Arzneimittelabgabevorrichtung (50), umfassend
ein Arzneimittelreservoir (10) zum Beinhalten eines
Arzneimittels, wobei das Arzneimittelreservoir eine
flexible Wand (22) und eine Abgabeöffnung (15) zum
Abgeben des Arzneimittels in eine Umgebung der
Arzneimittelabgabevorrichtung (50) aufweist,
einen Kolben (11) zum Drücken gegen die flexible
Wand (22), um das Arzneimittelreservoir (10) zu
komprimieren, um eine Menge Arzneimittel durch
die Abgabeöffnung (15) zu drücken,
gekennzeichnet durch eine Adhäsionsgrenzfläche
(51) zwischen einer Fläche des Kolbens (11) und
der flexiblen Wand (22), um ein Gleiten zwischen
der Fläche des Kolbens (11) und der flexiblen Wand
(22) zu verhindern.

2. Arzneimittelabgabevorrichtung (50) nach Anspruch
1, wobei die Adhäsionsgrenzfläche (51) eine klebri-
ge Beschichtung auf der Fläche des Kolbens (11)
umfasst.

3. Arzneimittelabgabevorrichtung (50) nach Anspruch
1, wobei die Adhäsionsgrenzfläche (51) eine klebri-
ge Beschichtung auf der flexiblen Wand (22) um-
fasst.

4. Arzneimittelabgabevorrichtung (50) nach Anspruch
2 oder 3, wobei die klebrige Beschichtung ein auf
Silikon basierendes Harz umfasst.
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5. Arzneimittelabgabevorrichtung (50) nach Anspruch
1, wobei die Adhäsionsgrenzfläche (51) eine magne-
tische Beschichtung umfasst.

6. Arzneimittelabgabevorrichtung (50) nach Anspruch
1, wobei die Adhäsionsgrenzfläche (51) ein elektro-
statisch aufgeladenes Polymer umfasst.

7. Arzneimittelabgabevorrichtung (50) nach Anspruch
1, wobei die flexible Wand (22) wenigstens einen
nicht-flexiblen Teil (61, 71) umfasst, der an der Ad-
häsionsgrenzfläche (51) angeordnet ist.

8. Arzneimittelabgabevorrichtung (50) nach Anspruch
1, wobei die Arzneimittelabgabevorrichtung (50) ei-
ne schluckbare Arzneimittelabgabevorrichtung (50)
ist.

9. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei die Arzneimittelabgabevorrichtung eine im-
plantierbare Arzneimittelabgabevorrichtung ist.

Revendications

1. Dispositif de remise de médicament (50), compre-
nant
un réservoir de médicament (10) pour contenir le
médicament, le réservoir de médicament (10) com-
prenant une cloison flexible (22) et une ouverture de
remise (15) pour remettre le médicament dans un
environnement du dispositif de remise de médica-
ment (50),
un piston (11) pour appuyer contre la paroi flexible
(22) afin de comprimer le réservoir de médicament
(10) pour pousser une quantité du médicament à
travers l’ouverture de remise (15),
caractérisé par une interface d’adhésion (51) entre
une surface du piston (11) et la paroi flexible (22)
pour empêcher un glissement entre la surface du
piston (11) et la paroi flexible (22).

2. Dispositif de remise de médicament (50) selon la
revendication 1, dans lequel l’interface d’adhésion
(51) comprend un revêtement adhésif sur la surface
du piston (11).

3. Dispositif de remise de médicament (50) selon la
revendication 1, dans lequel l’interface d’adhésion
(51) comprend un revêtement adhésif sur la paroi
flexible (22).

4. Dispositif de remise de médicament (50) selon la
revendication 2 ou 3, dans lequel le revêtement ad-
hésif comprend une résine à base de silicone.

5. Dispositif de remise de médicament (50) selon la
revendication 1, dans lequel la surface d’adhésion

(51) comprend un revêtement magnétique.

6. Dispositif de remise de médicament (50) selon la
revendication 1, dans lequel la surface d’adhésion
(51) comprend un polymère chargé électrostatique-
ment.

7. Dispositif de remise de médicament (50) selon la
revendication 1, dans lequel la paroi flexible (22)
comprend au moins une partie non-flexible (61, 71)
agencée à l’interface d’adhésion (51).

8. Dispositif de remise de médicament (50) selon la
revendication 1, dans lequel le dispositif de remise
de médicament (50) est un dispositif de remise de
médicament avalable (50).

9. Dispositif de remise de médicament selon la reven-
dication 1, dans lequel le dispositif de remise de mé-
dicament est un dispositif de remise de médicament
implantable.

7 8 



EP 2 464 414 B1

6



EP 2 464 414 B1

7



EP 2 464 414 B1

8



EP 2 464 414 B1

9



EP 2 464 414 B1

10

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5318557 A [0002]


	bibliography
	description
	claims
	drawings

