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Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates to slow release
liquid drug delivery devices.
[0002] It is known to provide an implantable device
which delivers a drug slowly over a period of time. This
approach avoids problems of patient compliance, and
provides particular advantages where delivery of a drug
to a specific target location allows use of much lower
overall dosage than would be required for systemic de-
livery, possibly avoiding undesirable side effects.
[0003] In most cases of implantable drug delivery de-
vices, a first surgical procedure is required to implant the
device and then another surgical procedure is required
to remove the device. Examples of implantable devices
for delivery of liquid drugs include, but are not limited to,
US Patents Nos. 5163920, 4428397, 4820273, 5061242,
5993414, 6183461 and 5836935.
[0004] Notably, US Patent No. 5993414 highlights par-
ticular problems encountered when trying to achieve re-
liable and leak proof weld joints between components.
US5830173 describes an intravitreal medicine delivery
device.
[0005] In order to avoid the need for a second surgical
procedure to remove the device, resorbable devices
have been proposed. Such devices are generally limited
to structures in which the drug is dispersed in a matrix of
resorbable material and is gradually released as the ma-
trix breaks down in the body. Examples of this approach
may be found in US Patents Nos. 4,351,337 and
4,450,150 to Sidman. Although this approach has poten-
tial advantages, it does not achieve highly uniform drug
release rates, and is not suitable for drugs which must
be delivered in a liquid form or which have high diffusion
rates through the matrix materials.
[0006] There is therefore a need for an implantable
drug delivery device which would deliver a liquid drug
over an extended period at a relatively constant rate with-
out requiring surgical removal of the device after use.

SUMMARY OF THE INVENTION

[0007] The present invention is a slow release drug
delivery device for implanted or external use.
[0008] According to the teachings of an embodiment
of the present invention there is provided, a drug delivery
device providing a drug reservoir integrated with an at
least partially pressure-compensated flow regulating
mechanism, the drug delivery device comprising: (a) a
first portion formed primarily from elastomeric material,
the first portion at least partially defining an inflatable drug
reservoir, the first portion having an opening; and (b) a
closure portion cooperating with the opening of the first
portion so as to complete the inflatable drug reservoir,
wherein the closure portion extends into the first portion
inwards from the opening to define at least one region of

overlap between the first portion and the closure portion,
and wherein the first portion and the closure portion de-
fine an outlet flow path for releasing a drug from the drug
reservoir, at least part of the outlet flow path passing be-
tween the first portion and the closure portion in the region
of overlap, the region of overlap being disposed so as to
be acted upon by a pressure within the drug reservoir so
as to change a flow impedance of the outlet flow path
when the pressure within the reservoir varies, thereby
providing an at least partially pressure compensated flow
regulating mechanism.
[0009] According to a further feature of an embodiment
of the present invention, one of the first portion and the
closure portion is provided with an elongated channel
deployed to define at least part of the flow path through
the region of overlap.
[0010] According to a further feature of an embodiment
of the present invention, the first portion includes a flex-
ible sleeve extending inwards from the opening, and
wherein the closure portion is implemented as an insert
inserted within the flexible sleeve so as to provide the
region of overlap.
[0011] According to a further feature of an embodiment
of the present invention, the insert is sized to provide pre-
tensioning of the inflatable drug reservoir around the in-
sert.
[0012] According to a further feature of an embodiment
of the present invention, the insert is formed primarily
from a porous material.
[0013] According to a further feature of an embodiment
of the present invention, the insert and the flexible sleeve
are configured such that an extent of contact between
the flexible sleeve and the insert varies as a function of
the pressure within the inflatable drug reservoir.
[0014] According to a further feature of an embodiment
of the present invention, the insert is formed with an elon-
gated circumferential channel.
[0015] According to a further feature of an embodiment
of the present invention, the insert is formed primarily
from a bioresorbable material.
[0016] According to a further feature of an embodiment
of the present invention, at least the first portion is formed
from silicone.
[0017] According to a further feature of an embodiment
of the present invention, at least one of the first portion
and the closure portion is formed from a bioresorbable
material.
[0018] According to a further feature of an embodiment
of the present invention, the first portion and the closure
portion are formed as two separate components.
[0019] According to a further feature of an embodiment
of the present invention, the first portion and the closure
portion are integrally formed, and wherein the drug de-
livery device is assembled by inverting at least one
sleeve-like portion so as to generate the region of over-
lap.
[0020] According to a further feature of an embodiment
of the present invention, the region of overlap forms part
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of an outer wall of the inflatable drug reservoir.
[0021] According to a further feature of an embodiment
of the present invention, three is also provided a central
core deployed within the inflatable drug reservoir and
sized to provide pre-tensioning of the inflatable drug res-
ervoir around the central core.
[0022] According to a further feature of an embodiment
of the present invention, the central core is integrally
formed with at least one of the first portion and the closure
portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The invention is herein described, by way of ex-
ample only, with reference to the accompanying draw-
ings, wherein:

FIG. 1A is a schematic cross-sectional view taken
through a bladder-type reservoir from an implantable
drug delivery device according to an embodiment of
the present invention;
FIG. 1B is a schematic cross-sectional view taken
through the bladder-type reservoir of FIG. 1A and an
insert for use in an implantable drug delivery device
according to an embodiment of the present inven-
tion;
FIG. 1C is a schematic cross-sectional view taken
through the bladder-type reservoir and insert of FIG.
1B after assembly, and showing an outlet diffuser
for use as part of an implantable drug delivery device
according to an embodiment of the present inven-
tion;
FIG. ID shows the implantable drug delivery device
assembled from the components of FIG. 1C after
being filled with a liquid drug;
FIG. 2 is an enlarged region of FIG. ID illustrating a
flow regulation/compensation mechanism according
to an embodiment of the present invention;
FIG. 3 illustrates a variation of the implementation
of FIG. ID which allows percutaneous refilling of the
reservoir while lying transversely beneath the skin
of a patient;
FIG. 4 illustrates a further variation of the implemen-
tation of FIG. ID in which the reservoir is integrally
formed with a filling tube that terminates in a remote
septum, allowing percutaneous refilling of the reser-
voir for a drug delivery device deployed in an inac-
cessible location within the body of a patient;
FIG. 5 illustrates an implantable drug delivery device
according to an alternative embodiment of the
present invention employing a porous insert as part
of a flow compensation mechanism;
FIG. 6 illustrates an embodiment similar to FIG. 5
but employing a variant form of the porous insert;
FIG. 7 illustrates a modified embodiment of the
present invention for use as an external drug delivery
device;
FIG. 8A is a schematic cross-sectional view taken

through two components ready for assembly to form
a drug delivery device according to an embodiment
of the present invention;
FIG. 8B is a cross-sectional view taken along line X-
X of FIG. 8A;
FIGS. 8C and 8D are schematic cross-sectional
views taken through a drug delivery device according
to an embodiment of the present invention assem-
bled from the components of FIG. 8A, showing the
device in its empty and filled states, respectively;
FIG. 8E is an enlarged view of the region of FIG. 8D
designated Y;
FIG. 9A is a schematic cross-sectional view taken
through a single-piece drug delivery device accord-
ing to an embodiment of the present invention prior
to assembly;
FIGS. 9B and 9C are schematic cross-sectional
views taken through the drug delivery device of FIG.
9A after assembly, showing the device in its empty
and filled states, respectively; and
FIG. 9D is an enlarged view of the region of FIG. 9B
designated V.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] An embodiment of the present invention is a
drug delivery device with a particularly simple construc-
tion, typically formed from a total of only three, or in some
cases two, components. In certain cases, the device may
even be assembled from a single component.
[0025] Before addressing a number of specific non-
limiting examples, in general terms, an embodiment of
the present invention provides a drug delivery device that
integrates a drug reservoir with an at least partially pres-
sure-compensated flow regulating mechanism in a par-
ticularly simple and compact structure. The device in-
cludes a first portion, formed primarily from elastomeric
material, which at least partially defines an inflatable drug
reservoir, and a closure portion, cooperating with an
opening of the first portion so as to complete the inflatable
drug reservoir. The closure portion extends into the first
portion inwards from the opening, defining at least one
region of overlap between the first portion and the closure
portion.
[0026] The first portion and the closure portion define
an outlet flow path for releasing a drug from the drug
reservoir, with at least part of the outlet flow path passing
between the first portion and the closure portion in the
region of overlap. The region of overlap is disposed so
as to be acted upon by a pressure within the drug reser-
voir so as to change a flow impedance of the outlet flow
path when the pressure within the reservoir varies, there-
by providing an at least partially pressure compensated
flow regulating mechanism.
[0027] An embodiment of the device illustrated in
FIGS. 1A-2 is formed from a first portion, implemented
as an elastomeric component 10, which is formed with
an inflatable bladder-type reservoir 12 and a regulator
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sleeve 14. In the preferred case illustrated here, elas-
tomer component 10 also has an integrated retainer bead
16 which defines an opening of reservoir 12 and a thick-
ened portion defining a pierceable septum 18 for filling
or refilling the device.
[0028] A second component, the closure portion, is
here implemented as an insert 20 which is configured to
cooperate with regulator sleeve 14 to define a pressure-
compensated flow restriction, thereby regulating a rate
of drug release from the device to a relatively constant
rate. In the example shown here, insert 20 has a regulator
portion 22 formed with a variable geometry helical flow
channel 23, described below in more detail with reference
to FIG. 2, and an outlet portion 24 defining a flow outlet.
A peripheral groove 26 is provided to receive retainer
bead 16.
[0029] A third component of the device illustrated here
is an outlet diffuser 28 in the form of a porous body, here
shown as a sphere, which is configured to attach to outlet
portion 24.
[0030] The drug delivery device is assembled by fold-
ing regulator sleeve 14 inwards inside reservoir 12 and
introducing insert 20 until retainer bead 16 engages
groove 26 to produce the configuration shown in FIG.
1C. Outlet diffuser 28 is attached to complete the device.
The device can then be filled (and subsequently refilled)
via a needle (shown schematically as syringe 130 in FIG.
ID) inserted through septum 18 to inflate reservoir 12 with
a liquid 132 to be delivered. The elasticity of the reservoir
acts like a balloon to apply pressure to the contained
liquid, thereby driving release of the liquid through the
flow regulation mechanism.
[0031] According to one non-limiting embodiment, in-
flatable reservoir 12 may be configured to maintain a rel-
atively constant pressure over a majority of its design
volume, as is known in the art. However, the self-com-
pensating flow regulation described herein renders this
feature non-critical.
[0032] Most preferably, the relaxed state of reservoir
12 closes closely against the regulation mechanism
formed by the region of overlap between sleeve 14 and
regulator portion 22, thereby ensuring a driving pressure
for delivering the drug until the reservoir is substantially
empty.
[0033] Operation of the flow regulation mechanism of
this embodiment is best understood with reference to
FIG. 2. Helical flow channel 23 together with the inward
facing surface of sleeve 14 define an elongated helical
channel. Pressure within the reservoir (resulting from the
resilient contracting force exerted by the elastomer outer
walls) acts on the regulator sleeve 14, trying to force the
elastomer sleeve into channel 23. In the region of channel
23 near the beginning of the flow path through the regu-
lation mechanism, the pressure difference between the
flow channel and the reservoir pressure is small and only
a small deformation of regulator sleeve 14 occurs. As the
liquid continues along the long helical path, the pressure
gradually drops, leading to a larger pressure differential

across the sleeve and tending to conform the sleeve clos-
er to the channel shape. It will be noted that, if the pres-
sure within the reservoir increases, such as from some-
thing pressing against the reservoir, sleeve 14 becomes
pressed more closely into channel 23 thereby constrict-
ing the flow path and compensating for the increased
reservoir pressure to maintain a relatively constant outlet
flow rate. Conversely, if the reservoir pressure decreas-
es, such as from a drop in ambient pressure at high alti-
tude, sleeve 14 is pressed less closely into channel 23,
instead resiliently returning towards its relaxed cylindrical
state and thereby reducing constriction of the flow path.
In this manner, the flow rate is compensated, rendering
it relatively constant under conditions of varying reservoir
pressure.
[0034] Helical flow channel 23 is shown here as a uni-
form cross-section channel. However, it will be noted that
channel 23 may optionally be formed with a variable
depth and/or shape along its length so as to modify and
improve the uniformity of the flow compensation. For ex-
ample, in some cases, it may be desirable that the region
closer to the inlet end (the right hand side as shown in
FIG. 2) is deeper and/or narrower and the channel 23
becomes progressively shallower and/or wider towards
the outlet..
[0035] Optionally, channel 23 may be shaped to help
ensure that the flow path does not become completely
sealed, for example, by employing a sharply angled root
to the channel. However, it should be noted that this fea-
ture is not essential. As already explained, regulation is
achieved as a result of pressure difference between the
reservoir and the flow path. In any situation where the
flow path were to become momentarily blocked, the static
pressure along the flow path up to the blockage would
quickly equalize, thereby applying the full intra-reservoir
pressure directly at the point of blockage so as to clear
the blockage. As a result, self-blocking of the regulation
mechanism is typically avoided in all cases.
[0036] It is a particularly preferred feature of certain
implementations of the present invention that the device
need not be surgically removed on completion of its drug
delivery function. To this end, part or all of the device
may be made from bioresorbable materials which de-
grade over time and are absorbed into the body tissue
or otherwise disposed of by natural body processes. In
particular, certain preferred implementations have insert
20 and/or outlet diffuser 28 formed from bioresorbable
material. Examples of suitable bioresorbable materials
include, but are not limited to biodegradable polymers
such as poly(lactic acid), poly(glycolic acid), poly(ortho
ester), and polyanhydrids, as well as copolymers of these
materials. Clearly, the rate of degradation must be cho-
sen to be slow relative to the planned functional lifetime
of the device. Choice of a suitable composition with a
corresponding degradation rate suitable for any given
implementation is well within the skill of one ordinarily
skilled in the art.
[0037] Regarding production of porous polymer mate-
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rials from biodegradable and other polymer materials,
various production techniques and corresponding prod-
ucts are commercially available. Examples of commer-
cial sources for such materials include, but are not limited
to, Porex Technologies Inc. (GA, USA) and MicroPore
Plastics Inc. (GA, USA).
[0038] Where insert 20 and outlet diffuser 28 are
formed from biodegradable materials, elastomeric com-
ponent 10 may be formed from an inert non-biodegrad-
able material such as silicone rubber. The empty squash-
able structure of the collapsed reservoir remaining after
full degradation of the other components is believed to
be physiologically acceptable when left subcutaneously
for an indefinite period.
[0039] Alternatively, elastomeric component 10 may
also be formed from a biodegradable elastomer to pro-
vide a fully biodegradable product. Non-limiting exam-
ples of suitable bioresorbable elastomers are poly(glyc-
erol-sebacic acid) ("PGS"), polycaprolactone (PCL)
and/or polylactide (PLA) based elastomers.
[0040] Although illustrated here in a preferred imple-
mentation in which reservoir 12 and sleeve 14 are inte-
grated as part of a single elastomeric component, alter-
native embodiments in which reservoir 12 and sleeve 14
are separate elements subsequently fastened together
or clamped together during use also fall within the scope
of the present invention.
[0041] Furthermore, although illustrated here in a pre-
ferred implementation in which flow regulation is per-
formed by deformation of sleeve 14 against insert 20,
alternative embodiments in which a self-contained flow
regulator (not shown) is inserted within sleeve 14 and
sleeve 14 itself does not perform an active role in the flow
rate regulation also fall within the scope of the present
invention.
[0042] Turning now to FIG. 3, this shows a device sim-
ilar to the device of FIGS. 1A-2, but formed in an elon-
gated shape suitable for implanting lying flat under the
skin. To facilitate percutaneous refilling of the device, the
device is here formed with a thickened annular septum
as a belt around the reservoir, thereby allowing tactile
location of the septum and lateral injection directly into
the reservoir. In all other respects, the device of FIG. 3
is structurally and functionally analogous to the device
of FIGS. 1A-2.
[0043] Turning now to FIG. 4, this shows a device sim-
ilar to the device of FIGS. 1A-2, but in which the inflatable
bladder-type reservoir is integrally formed with a filling
tube 50 which terminates in a refilling port with a septum
52. By suitable choice of wall thickness and tube diam-
eter, it is possible to form the refilling tube from the same
elastomer material as used for the reservoir while ensur-
ing that it does not dilate under the pressures used to
inflate the reservoir with a drug. As a result, substantially
all of a drug injected through the refilling septum is trans-
ferred directly into the reservoir. This configuration allows
deployment of the drug delivery device in proximity to a
deep body target region while maintaining percutaneous

accessibility for refilling. The parts of the device are typ-
ically secured in situ by appropriate stitching of adjacent
tissue, as is well known in the art. In all other respects,
the device of FIG. 4 is structurally and functionally anal-
ogous to the device of FIGS. 1A-2.
[0044] Turning now to FIGS. 5 and 6, there are shown
additional embodiments of a drug delivery device accord-
ing to an aspect of the present invention. These devices
are conceptually and structurally similar to the devices
described above, but employ a porous insert to define at
least part of the flow regulation mechanism. Specifically,
referring first to FIG. 5, there is shown a device in which
the first portion is implemented as an elastomeric com-
ponent 10 essentially the same as described earlier (in-
cluding inflatable bladder-type reservoir 12, regulator
sleeve 14, integrated retainer bead 16 and pierceable
septum 18). In this case, insert 20 described above is
replaced by a closure portion implemented as a porous
insert 30 which has a generally conical regulating portion
32, an outlet portion 34 and a peripheral groove 36. The
porous material of insert 20 provides a flow restriction,
defining a limited rate of release of the liquid contents of
reservoir 12. Flow regulation is achieved by pressure-
responsive closing or opening of regulator sleeve 14
against the surface of the conical regulating portion,
thereby forcing the liquid flow to pass through a longer
or shorter path via the porous material as a function of
the pressure differential between the reservoir and liquid
along the flow path.
[0045] FIG. 6 shows a similar device in which regulat-
ing portion 38 of porous insert 30 has a generally hour-
glass shape, ensuring that there is a significant initial
pressure drop near the beginning of the flow path through
the porous material. Here too, flow regulation/compen-
sation is achieved by the pressure differential causing a
variable degree of closure of the regulator sleeve against
the narrower portion of the insert, thereby defining a rel-
atively longer or shorter length of flow path along which
the flow can bypass the porous material and find a lower
flow impedance path.
[0046] It should be noted that, in all other respects, the
embodiments of FIGS. 5 and 6 are similar to the previ-
ously described embodiments, and can be implemented
with any and all of the various features described above
with reference to FIGS. 1-4. Similarly, these embodi-
ments can be implemented as partially or fully resorbable
structures. Typically, due to the inherent diffuse release
properties of the porous insert 30, no additional outlet
diffuser is required.
[0047] Turning now to FIGS. 8A-8E, these illustrate
various aspects of a drug delivery device, generally des-
ignated 60, constructed and operative according to a fur-
ther embodiment of the present invention. Device 60 is
conceptually and functionally similar to the device of
FIGS. 1A-2 described above, but employs a pressure-
compensated flow path located around the periphery of
the inflatable reservoir rather than in its center.
[0048] Thus, device 60 has a first portion 62, formed
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primarily from elastomeric material, having an opening
66, and a closure portion 64 cooperating with opening
66 of first portion 62 so as to complete the inflatable drug
reservoir. When assembled, as shown in FIGS. 8C and
8D, closure portion 64 extends into first portion 62, in-
wards from opening 66, to define at least one region of
overlap between first portion 62 and closure portion 64.
[0049] The outward-facing surface of closure portion
64 is shown here formed with a peripheral channel 68
following a roughly helical path so that, when coming into
overlapping relation with the inward-facing surface of first
portion 62, they together define an outlet flow path tra-
versing the region of overlap for releasing a drug from
the drug reservoir. It will be appreciated, particularly with
reference to FIG. 8E, that the pressure difference be-
tween the liquid 132 within the reservoir and that in the
flow path acts to modify the cross-section of flow channel
68, thereby changing the flow impedance of the outlet
flow path when the pressure within the reservoir varies,
thereby providing an at least partially pressure compen-
sated flow regulating mechanism. This mechanism is es-
sentially the same as described above in more detail with
reference to FIG. 2. Flow channel 68 preferably termi-
nates at a relatively large outlet channel 70 (FIG. 8B)
which releases the regulated drug flow via opening 66.
In an alternative implementation, flow channel 68 may
be formed on the inward facing surface of first portion 62.
[0050] Here too, one or both of first portion 62 and clo-
sure portion 64 may advantageously be implemented us-
ing a bioresorbable material, such as those mentioned
above.
[0051] In order to minimize the dead-space wastage
at the end of the drug delivery process, device 60 pref-
erably includes a central core 72 deployed within the in-
flatable drug reservoir and sized to provide pre-tension-
ing of the inflatable drug reservoir around central core
72. In the preferred example illustrated here, central core
is integrally formed with first portion 62. In alternative
implementations, the central core may additionally, or
alternatively, be combined with closure portion 64.
[0052] First portion 62 and closure portion 64 are pref-
erably preformed in order to generate an initial contact
pressure between the overlapping surfaces. In the ex-
ample illustrated here, closure portion 64 is formed with
an initially outward-bulging form, whereas first portion 62
is formed with an initially roughly cylindrical outer wall.
During assembly, closure portion 64 is inserted under
pressure while first portion 62 is temporarily stretched
open. When released, first portion 62 presses closure
portion 62 inwards, ensuring sufficient initial contact pres-
sure to define the outlet flow path, and closing closure
portion 62 against central core 72. The form of the initial
biased shape may clearly vary.
[0053] Turning now to FIGS. 9A-9D, these illustrate a
further variant drug delivery device, generally designated
80, constructed and operative according to an embodi-
ment of the present invention. Device 80 is structurally
and functionally analogous to device 70, but is imple-

mented using a single integrally-formed component.
[0054] Thus, in this case, closure portion 64 is imple-
mented as a hollow cylindrical extension of the solid cen-
tral core 72, which is concentrically surrounded by a cy-
lindrical cup-shaped first portion 62. It will be appreciated
that the unitary structure of FIG. 9A may readily be formed
by standard elastomer production techniques, such as
suitable molding techniques.
[0055] Device 80 is prepared for use, referred to also
as "assembly" of the device, by inverting the sleeve of
closure portion 64 while temporarily stretching open first
portion 62 so that first portion then closes against the
inverted surface of closure portion 64 which has flow
channel 68, as seen in FIG. 9B. Device 80 is then filled
with liquid 132 by injection with a filling needle 130 (see
FIG. 9D) to achieve the filled state of FIG. 9C.
[0056] Finally, turning briefly to FIG. 7, it should be not-
ed that the various embodiments of the invention de-
scribed herein are not limited to implantable drug delivery
devices and can also be implemented to advantage in
external drug delivery devices. By way of one non-limiting
example, FIG. 7 illustrates a device similar to that of FIG.
5 provided with a needle adapter 40 and adhesive pad
42 for use as an externally skin-mounted drug infusion
device. It will be appreciated that this option may be im-
plemented with any and all of the embodiments described
herein, or combinations thereof.
[0057] It will be appreciated that the above descriptions
are intended only to serve as examples, and that many
other embodiments are possible within the scope of the
present invention as defined in the appended claims.

Claims

1. A drug delivery device providing a drug reservoir in-
tegrated with an at least partially pressure-compen-
sated flow regulating mechanism, the drug delivery
device comprising:

(a) a first portion (10) formed primarily from elas-
tomeric material, said first portion at least par-
tially defining an inflatable drug reservoir (12),
said first portion having an opening (16); and
(b) a closure portion cooperating with said open-
ing of said first portion so as to complete said
inflatable drug reservoir,

characterized in that said first portion further com-
prises a flexible sleeve (14) extending inwards from
said opening wherein said closure portion is imple-
mented as an insert (20) inserted within said flexible
sleeve so as to provide a region of overlap between
said first portion and said closure portion, said insert
being sized to provide pre-tensioning of said inflat-
able drug reservoir (12) around said insert (20),
and wherein said first portion and said insert (20)
define an outlet flow path for releasing a drug from
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said drug reservoir, at least part of said outlet flow
path passing between said flexible sleeve (14) and
said insert (20) in said region of overlap, said region
of overlap being disposed so as to be acted upon by
a pressure within said drug reservoir (12) so as to
change a flow impedance of said outlet flow path
when the pressure within the reservoir varies, there-
by providing an at least partially pressure compen-
sated flow regulating mechanism.

2. The drug delivery device of claim 1, wherein one of
said first portion and said insert (20) is provided with
an elongated channel deployed to define at least part
of said flow path through said region of overlap.

3. The drug delivery device of claim 1, wherein said
insert (20) is formed primarily from a porous material.

4. The drug delivery device of claim 3, wherein said
insert (20) and said flexible sleeve (14) are config-
ured such that an extent of contact between said
flexible sleeve and said insert varies as a function of
the pressure within said inflatable drug reservoir
(12).

5. The drug delivery device of claim 1, wherein said
insert (20) is formed with an elongated circumferen-
tial channel (23).

6. The drug delivery device of claim 1, wherein said
insert (20) is formed primarily from a bioresorbable
material.

7. The drug delivery device of claim 1, wherein at least
said first portion (10) is formed from silicone.

8. The drug delivery device of claim 1, wherein at least
one of said first portion (10) and said insert (20) is
formed from a bioresorbable material.

9. The drug delivery device of claim 1, wherein said
first portion (10) and said insert (20) are formed as
two separate components.

10. The drug delivery device of claim 1, wherein the drug
delivery device is assembled by inverting at least
said flexible sleeve (14) so as to generate said region
of overlap.

11. The drug delivery device of claim 1, wherein said
insert is implemented as a central core deployed
within said inflatable drug reservoir.

Patentansprüche

1. Arzneimittelabgabevorrichtung, die ein Arzneimittel-
reservoir bereitstellt, das in einen wenigstens teil-

weise druckkompensierten Strömungsregulierungs-
mechanismus integriert ist, wobei die Arzneimittel-
abgabevorrichtung Folgendes umfasst:

(a) einen ersten Abschnitt (10), der hauptsäch-
lich aus elastomerischem Material ausgebildet
ist, wobei der erste Abschnitt wenigstens teil-
weise ein aufblasbares Arzneimittelreservoir
(12) definiert, wobei der erste Abschnitt eine Öff-
nung (16) aufweist; und
(b) einen Verschlussabschnitt, der mit der Öff-
nung des ersten Abschnitts so zusammenwirkt,
dass das aufblasbare Arzneimittelreservoir ver-
vollständigt ist,

dadurch gekennzeichnet, dass der erste Abschnitt
ferner eine flexible Hülse (14) umfasst, die sich von
der Öffnung nach innen erstreckt, wobei der Ver-
schlussabschnitt als ein Einsatz (20) implementiert
ist, der innerhalb der flexiblen Hülse so eingesetzt
ist, dass ein Überlappungsbereich zwischen dem
ersten Abschnitt und dem Verschlussabschnitt be-
reitgestellt ist, wobei der Einsatz bemessen ist, um
ein Vorspannen des aufblasbaren Arzneimittelreser-
voirs (12) um den Einsatz (20) herum bereitzustellen,
und wobei der erste Abschnitt und der Einsatz (20)
einen Auslassströmungsweg zum Freisetzen eines
Arzneimittels aus dem Arzneimittelreservoir definie-
ren, wobei wenigstens ein Teil des Auslassströ-
mungswegs zwischen der flexiblen Hülse (14) und
dem Einsatz (20) in dem Überlappungsbereich ver-
läuft, wobei der Überlappungsbereich so angeordnet
ist, dass innerhalb des Arzneimittelreservoirs (12)
ein Druck so auf ihn einwirkt, dass eine Strömungs-
impedanz des Auslassströmungswegs geändert
wird, wenn der Druck innerhalb des Reservoirs va-
riiert, wobei dadurch ein wenigstens teilweise druck-
kompensierter Strömungsregulierungsmechanis-
mus bereitgestellt wird.

2. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei der erste Abschnitt oder der Einsatz (20) mit
einem länglichen Kanal versehen ist, der eingesetzt
ist, um wenigstens einen Teil des Strömungswegs
durch den Überlappungsbereich zu definieren.

3. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei der Einsatz (20) hauptsächlich aus einem po-
rösen Material ausgebildet ist.

4. Arzneimittelabgabevorrichtung nach Anspruch 3,
wobei der Einsatz (20) und die flexible Hülse (14)
derart konfiguriert sind, dass ein Ausmaß der Berüh-
rung zwischen der flexiblen Hülse und dem Einsatz
in Abhängigkeit des Drucks innerhalb des aufblas-
baren Arzneimittelreservoirs (12) variiert.

5. Arzneimittelabgabevorrichtung nach Anspruch 1,
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wobei der Einsatz (20) mit einem länglichen Um-
fangskanal (23) ausgebildet ist.

6. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei der Einsatz (20) hauptsächlich aus einem bi-
oresorbierbaren Material ausgebildet ist.

7. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei wenigstens der erste Abschnitt (10) aus einem
Silikon ausgebildet ist.

8. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei der erste Abschnitt (10) und/oder der Einsatz
(20) aus einem bioresorbierbaren Material ausgebil-
det ist.

9. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei der erste Abschnitt (10) und der Einsatz (20)
als zwei getrennte Komponenten ausgebildet sind.

10. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei die Arzneimittelabgabevorrichtung durch ein
Invertieren wenigstens der flexiblen Hülse (14) so
zusammengesetzt ist, dass der Überlappungsbe-
reich erzeugt wird.

11. Arzneimittelabgabevorrichtung nach Anspruch 1,
wobei der Einsatz als ein zentraler Kern implemen-
tiert ist, der innerhalb des aufblasbaren Arzneimit-
telreservoirs eingesetzt ist.

Revendications

1. Dispositif d’administration de médicament, compre-
nant un réservoir de médicament intégré à un mé-
canisme de régulation d’écoulement compensé au
moins partiellement en pression, le dispositif d’ad-
ministration de médicament comprenant :

a) une première partie (10) formée principale-
ment d’un matériau élastomère, ladite première
partie définissant au moins partiellement un ré-
servoir de médicament gonflable (12), ladite
première partie présentant une ouverture (16) ;
et
b) une partie de fermeture coopérant avec ladite
ouverture de ladite première partie de manière
à former ledit réservoir de médicament gonfla-
ble,

caractérisé en ce que ladite première partie com-
prend en outre un manchon flexible (14) s’étendant
vers l’intérieur à partir de ladite ouverture, dans le-
quel ladite partie de fermeture est appliquée comme
un insert (20) à l’intérieur dudit manchon flexible de
manière à fournir une région de chevauchement en-
tre ladite première partie et ladite partie de fermeture,

ledit insert étant dimensionné pour fournir une pré-
contrainte dudit réservoir de médicament gonflable
(12) autour dudit insert (20), et dans lequel ladite
première partie et ledit insert (20) définissent un tra-
jet d’écoulement de sortie pour la libération d’un mé-
dicament dudit réservoir de médicament, au moins
une partie dudit trajet d’écoulement de sortie passant
entre ledit manchon flexible (14) et ledit insert (20)
dans ladite région de chevauchement, ladite région
de chevauchement étant disposée de manière à être
soumise à l’action d’une pression à l’intérieur dudit
réservoir de médicament (12) de manière à modifier
une impédance d’écoulement dudit trajet d’écoule-
ment de sortie lorsque la pression à l’intérieur du
réservoir varie, ce qui permet d’obtenir un mécanis-
me de régulation d’écoulement compensé au moins
partiellement en pression.

2. Dispositif d’administration de médicament selon la
revendication 1, dans lequel ladite première partie
ou ledit insert (20) comprend un canal allongé dé-
ployé pour définir au moins une partie dudit trajet
d’écoulement à travers ladite région de chevauche-
ment.

3. Dispositif d’administration de médicament selon la
revendication 1, dans lequel ledit insert (20) est for-
mé principalement d’un matériau poreux.

4. Dispositif d’administration de médicament selon la
revendication 3, dans lequel ledit insert (20) et ledit
manchon flexible (14) sont configurés de sorte
qu’une étendue de contact entre ledit manchon flexi-
ble et ledit insert varie en fonction de la pression à
l’intérieur dudit réservoir de médicament gonflable
(12).

5. Dispositif d’administration de médicament selon la
revendication 1, dans lequel ledit insert (20) est for-
mé d’un canal circonférentiel allongé (23).

6. Dispositif d’administration de médicament selon la
revendication 1, dans lequel ledit insert (20) est for-
mé principalement d’un matériau biorésorbable.

7. Dispositif d’administration de médicament selon la
revendication 1, dans lequel au moins ladite premiè-
re partie (10) est formée de silicone.

8. Dispositif d’administration de médicament selon la
revendication 1, dans lequel au moins ladite premiè-
re partie (10) et/ou ledit insert (20) sont formés d’un
matériau biorésorbable.

9. Dispositif d’administration de médicament selon la
revendication 1, dans lequel ladite première partie
(10) et ledit insert (20) sont formés comme deux com-
posants séparés.
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10. Dispositif d’administration de médicament selon la
revendication 1, dans lequel le dispositif d’adminis-
tration de médicament est assemblé en inversant au
moins ledit manchon flexible (14) de manière à gé-
nérer ladite région de chevauchement.

11. Dispositif d’administration de médicament selon la
revendication 1, dans lequel ledit insert est appliqué
sous la forme d’un noyau central déployé à l’intérieur
dudit réservoir de médicament gonflable.
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