Description
Medication delivery device and method for operating a medication delivery device

The present invention relates to a medication delivery device for the administration of a
dose of a drug, for example insulin or heparin. The medication delivery device may be a
pen-type injector to administer a number of pre-set doses of a medication. In particular,

the device may be a device where a user may activate the medication delivery device.

Such medication delivery devices may have application where persons without formal
medical training, i.e. patients, need to. administer an accurate and predefined dose of a
medication. In particular, such devices may have application where medication is

administered on a regular or an irregular basis over a short-term or long-term period.

WO 02/05876 A2 discloses a liquid medication delivery device for delivering an intended
dose, the device comprising an engine.

US 4,601,212 discloses a precision micropipettor device, which includes a spring for

returning a plunger shaft assembly to a preferred resting position after each use.

The object of the invention is to provide a medication delivery device and a method for
operating the medication delivery device which enable a simple and precise usage of
the medication delivery device. In particular, it is an aim to reduce weeping of
medication from the medication delivery device after dose delivery.

The object is achieved by the features of the independent claims. Advantageous
embodiments are given in the sub-claims,

According to a first aspect of the present invention, a medication delivery device
comprising a housing having a proximal end and a distal end, a cartridge for holding a
medication, the cartridge having an outlet, 2 moveable piston being retained within the
cartridge, a drive



member moveable in a proximal direction with respect to the housing for setting a dose
of medication to be delivered and in a distal direction with respect to the housing for
delivering the dose and a piston rod adapted to drive the piston in the distal direction
with respect to the cartridge for delivering the dose, the drive member being releasably
coupled to the piston rod, characterized in that the medication delivery device further
comprises a resilient member which is arranged to move the drive member in the
proximal direction with respect to the housing after dose delivery, thereby reducing
pressure of the piston rod on the piston.

This has the advantage that a simple and precise usage of the medication delivery
device is enabled. A user may administer a number of pre-set doses of the medication.
For example, when, after dose delivery, a force in the distal direction exeried on the
drive member for dose delivery has been removed from the drive member, the drive
member is moved in the proximal direction with respect to the housing due fo the
resilient member mechanically interacting with the drive member. The drive member
may move in the axial direction with respect to the housing and/or rotate with respect to
the housing. The proximal movement of the drive member may take place before the
next dose is set. The piston rod may follow at ieast partly this movement of the drive
member in the proximal direction. In particular, the drive member may be moved directly
by the resilient member in the proximal direction with respect to the housing, whereas
the piston rod may be moved indirectly by the resilient member via the movement of the
drive member in the proximal direction with respect to the housing that is transferred to
the piston rod. Thus, the piston rod may be moved relative to the piston in the proximal
direction. Thereby, the distance between the piston rod and the piston may be
increased. in this way, room is provided that allows a deformed piston, in particular an
elastically deformed piston, to relax in the proximal direction after dose delivery.

Accordingly, after the piston rod has been moved proximally, the pressure exerted by
the piston rod on the piston may be reduced or removed from the piston. Thus, the
deformed piston may mainly relax in the proximal direction after dose delivery.
Uncontrolled relaxation of the piston in the distal direction which may result in
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unintentionally dispensing medication from the cartridge may thus be reduced.
Furthermore, an increased distance between the piston rod and the piston before
setting a subsequent dose may result in reducing the risk of medication being
unintentionally dispensed from the cartridge, due to vibrations, for example, as the
mechanical connection beiween pision and piston rod is inferrupted.

Overall, the dose accuracy may be improved by moving the piston rod in the proximal
direction after dose delivery. Preferably, the piston rod is moved in the proximal
direction after dose delivery only as far as it is required for allowing relaxation of the
piston in the proximal direction.

The piston may comprise a deformable, preferabty elastically deformabie, for example
compressible, material. For instance, the piston comprises rubber. During dose
delivery, the piston may be deformed on account of the force transmitted from pision
rod to piston in the distal direction for dose delivery. The piston may be compressed,
for example. Deforming of the piston may resuit in a change of the volume of the piston
or the volume of the piston may be constant during and/or after deformation.

- After the force in the distal direction is removed from the piston, the deformed piston

tends to return to its previous, i.e. undeformed shape. Thereby, the piston may exert
pressure on the medication in the disial direction, which may result in medication being
unintentionally dispensed from the cartridge after dose delivery should already be
completed (weeping). Weeping may be considerably reduced, if the piston rod is
moved in the proximal direction after dose delivery. For example, drugs such as
heparin may cause visible bruising when making contact with the surface of the human
body. By reducing or preventing weeping of the medication delivery device, the risk of
visible bruising on the surface of a user’'s body may be reduced or prevented.

The piston rod may be refracied from the piston by mechanical energy which may be
stored in the resilient member during dose delivery. No electric energy is required for
this purpose.
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In an advantageous embodiment the resilient member is arranged to move the drive
member and thereby the pision rod in the proximal direction with respsct to the
housing after dose delivery such that the piston rod is moved away from the piston by
a distance. It is preferred for this distance to be in the range of (about) 0.1 to 2.0 mm,
in particular in the range of (about) 0.1 to 0.5 mm. A distance of this kind may be
particularly expedient for providing sufficient room for relaxation of the piston in the
proximal direction, in particular if the piston comprises rubber.

In a further advantageous embodiment the drive member is releasably coupled to the
piston rod such that the piston rod follows movement of the drive member in the distal
direction with respect o the housing for delivering the dose and does not foliow
movement of the drive member in the proximal direction with respect to the housing for
setting the dose. Of course, the piston rod and the drive member are expediently
coupled for the piston rod to follow proximal movement of the drive member with
respect to the housing which is caused by mechanical interaction of drive member and
resilient member after dose delivery and, in particular, before the next dose is set.

This has the advantage that a simple and precise usage of the medication delivery
device by a user is enabled, for exampie to administer a number of pre-set doses of a
medication with high dose accuracy. Thus, persons without formal medical training, i.e.
patients, may administer accurate and predefined doses of the medication repeatediy.

In a further advantageous embodiment the drive member comprises a first rack and
the piston rod is coupled to the first rack via a pinion, wherein the pinion is engaged
with a second rack and the second rack is connected to the housing. The first rack of
the drive member is expediently moveable with respect io the housing. Preferably, the
first rack is axially movable between a first and a second end position.

in a further advantageous embodiment the drive member comprises a first supporting
element and the piston rod is coupled to the first supporting element via a lever,
wherein the lever is engaged with a second supporting element and the second
supporiing element is connected to the housing.
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in a further advantagecus embodiment the second rack or the second supporting
element is formed unitarily with the housing or is secured against rotational andfor
axial movement with respect to the housing.

In this way an advantageous coupling for actuation of the piston rod may be provided
for,

in a further advantageous embodiment the resilient member is formed integraily with

the housing or as a separate element, e.g. integrally with an insert of the housing.

in this way a precise and secure coupiing of the resilient member fo the housing may
be provided for. Moreover, the resilient member and the housing are easily
manufactured. Preferably, the insert of the housing is fixed to the housing. The insert
may comprise the resilient member. For example, the resilient member is formed
integrally with the insert of the housing, wherein the insert of the housing comprises
the second rack in addition o the resilient member. Preferably, the resilient member is

different from the piston.

In a further advantageous embodiment the resilient member is arranged o
mechanicaily interact with the drive member at a distal end side of the drive member,

in particular during dose delivery.

Thus, the resilient member may iniferact with the drive member to move the drive
member in the proximal direction with respect to the housing after dose delivery in a

simple way.

in a further advantageous embodiment the resiiieni member and the drive member are
arranged for a force in the distal direction {o be exerted on the resilient member during
dose delivery such that the resilient member is biased in such a way that after dose
delivery and after removing the force in the distal direction, the biased resilient member
moves the drive member in the proximal direction with respect to the housing.
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Thus, after having delivered the dose, the resilient member is adapted to move the
drive member in the proximal direction with respect fo the housing. For example, the
resilient member is a spring, like a circular spring, a leaf spring or a coil spring.
Preferably, the resilient member is deformed during the distal movement of the drive
member during dose delivery, e.g. near the end of dose delivery, for storing
mechanical energy for moving the drive member in the proximal direction.

According to & second aspect a method for operating the medication delivery device of
the first aspect of the invention is provided. After having set a dose of medication by
moving the drive member in the proximal direction and afier having moved the drive
member in the distal direction for delivering the dose by exerting a force acting on the
drive member in the distai direction, wherein the force in the distal direction causes the
piston rod to move in the distal direction with respect to the housing and the resilient
member {o be biased, the method comprises the steps of waiting for a preset period of
time, and thereafter removing the force in the distal direction from the drive member
with the drive member being moved in the proximal direction with respect fo the
housing by mechanical interaction of the biased resilient member and the drive
member, which mechanical interaction causes movement of the piston rod in the
proximat direction with respect to the housing.

This has the advantage that a simpie and precise method for operating the medication
delivery device is provided for. For exampie, a user may administer a number of pre-
set doses of the medication. After dose delivery, when a disial force acting on the drive
member has been removed, for example when a user has removed the finger from a
dose button, the drive member may be moved in the proximal direction with respect to
the housing due to interaction with the biased resilient member and, in particular,
before the next dose is set, preferably subsequent to dose delivery. The piston rod
may at least partly follow the movement of the drive member in the proximal direction.
Thus, the piston rod may move with respect to the piston, thereby reducing pressure of
the piston rod on the piston and possibly increasing the distance befween piston rod
and piston. Accordingly, the piston may mainly refax in the proximal direction.
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The distal force acting on the drive member is expediently removed before a
subsequent dose of the medication is set, preferably subsequent to dose delivery,
causing the piston rod fo be moved in the proximal direction with respect o the
housing by mechanical interaction of the resilient member and the drive member. After
having moved the drive member distally and into abutment with one end of the resilient
member during dose delivery, and preferably biasing the resilient member upon further
distal movement, the biased resilient member may exert a proximal force on the drive
member, i.e. a force acting in the proximal direction on the drive member. The distal
force acting on the drive member, e.g. exerted by a user, during dose delivery is
expediently greater than the proximal force exerted by the resilient member on the
drive member. Thus, if the distal force on the drive member is removed after dose
delivery, the (relaxing) resilient member may move the drive member in the proximal
direction with respect to the housing. It shouid be noted that the method recited above
may be carried out without interaction of medication and human body.

In an advantageous embodiment the piston is elastically deformed during movement of
the piston rod in the distal direction and the piston starts {o resume its undeformed
shape by relaxing in the distal direction during the preset period of time thereby
expelling further medication from the cartridge. Preferably, the piston continues to
resume its undeformed shape by relaxing (essentially) in the proximal direction after

the piston rod has been moved in the proximal direction with respect to the housing.

By waiting for the preset period of fime, the deformed piston is given time fo relax in
the distal direction before the pressure of the piston rod on the piston is removed.
Relaxation in the distal direction causes further medication to be expelled from the
cartridge. It is therefore preferred for the amount of medication which is expelled during
the preset period o be part of the dose. A deformed piston tends to return to its
previous shape more quickily soon after the distal movement of the drive member for
dose delivery is finished. Later on, relaxation is slowed down. Therefore, it is advisable
to wait the preset period of time after distal movement of the drive member and the
piston rod for dose delivery has been completed and to regard the amount of
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medication expelled fo be part of the (pre-set) dose. Dose accuracy can be increased
in this way.

After the piston has relaxed partly in the distal direction and, thereafter, the distal force
on the drive member has been removed, the piston may {essentially) reiax in the
proximal direction.

In an advantageous embodiment the preset period of time is greater than or equal to 5

seconds and less than or equal to 15 seconds, e.g. 10 seconds.

in a further advantageous embodiment a restriction member limits that movement of
the drive member in the proximal direction with respect to the housing, which is caused
by the resilient member. The restriction member may be arranged to mechanicaily
interact with the drive member for this purpose.

Uncontrolied proximal movement of the drive member after dose delivery is avoidable
in this way. A detent as a restriction member may limit the movement of the drive
member in the proximal direction caused by interaction of drive member and resilient
member, for exampie. When a subsequent dose of medication fo be delivered is set,
the drive member can be moved in the proximal direction with respect to the housing,
wherein the proximal force applied by a user to the drive member may easily overcome
the resistance provided by the restriction member. In contrast thereto, movement of
the drive member in the proximail direction which is caused by interaction of drive
member and resilient member preferably doesn't overcome the resistance provided by
the restriction member.

in a further advantageous embodiment the distance which the drive member is moved
in the proximal direction with respect to the housing after dose delivery caused by the
resilient member is less than the distance the drive member is movabie in the proximal
direction for setting a (subsequent) dose of medication o be delivered.
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The term "medication delivery device” may mean a single-dose or multi-dose or pre-
set dose or pre-defined, disposable or re-useable device designed to dispense a
user selectable or pre-defined dose of a medication, for example 7 multiple pre-
defined doses. The medication may comprise insulin, growth hormones, low
molecular weight heparins, and/or their analogues and/or derivatives etc. Said
device may be of any shape, e.g. compact or pen-type. Furthermore, the said
device may comprise a needle or may be needle-free. In particular, the term
"medication delivery device" may mean a disposable needle-based pen-type
device providing multiple pre-defined doses having mechanical and manual dose
delivery and dose setting mechanisms, which is designed for use by persons without
formal medical training such as patients. Preferably, the medication delivery device is
of the injector-type.

The term “housing” may mean any exterior housing ("main housing", "body", "sheil")
or interior housing ("insert”, “inner body") having a unidirectional axial coupling to
prevent proximal movement of specific components. The housing may be
designed to enable the safe, correct, and comfortable handling of the medication
delivery device or any of its mechanism. Usually, it is designed to house, fix, protect,
guide, and/or engage with any of the inner components of the medication delivery
device (e.g., cariridge, piston, piston rod) by limiting the exposure to contaminants,
such as liquid, dust, dirt etc. in general, the housing may be unitary or a multipart
component of tubular or non-fubular shape. Preferably, the exterior housing is
provided with a plurality of maximum dose stops adapted to be abutted by an

axial stop provided on the drive member.

The term "engaged” may particularly mean the interlocking of two or more
componenis of the medication delivery device, e.g. a spline, thread, or meshed
teeth connection, preferably the interlocking of meshed ieeth of components.

The term "drive member" may mean any component adapted o operate
through/within the housing, designed to transfer axial movement through/within the
medication delivery device, preferably from an actuation means to the piston rod.
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in a preferred embodiment the drive member is further releasably coupled with the
piston rod. The drive member may be of unitary or multipart construction.

The term "releasably coupled” may preferably mean that two componenis of
instant device are joined for transfer of force or movement in one direction only,
preferably during dispense. Preferably, the drive member is releasably coupied io the
piston rod such that the piston rod follows movement of the drive member in the distal
direction with respect to the housing for delivering the dose and does not foliow
movement of the drive member in the proximal direction with respect to the housing for
sefting the dose. The piston rod and the drive member are expediently coupled for the
piston rod to follow proximal movement of the drive member with respect to the
housing which is caused by mechanical interaction of drive member and resilient
member after dose delivery and, in particular, before the next dose is set.

The term "piston rod” may mean a component adapted to operate through/within
the housing, designed to fransfer axial movement through/within the medication
delivery device, preferably from the drive member to the piston, for the purpose of
discharging/dispensing an injectable product. Said piston rod may be flexible or
rigid. It may be a simpie rod, a lead-screw, a rack and pinion system, a worm gear
system, or the like. The ferm "piston rod" may further mean a component having a
circular or non-circular cross-section. It may be made of any suitable material
known by a person skilled in the art and may be of unitary or multipas
construction. Preferably, the piston rod comprises a series of one or more sets of
jongitudinally spaced ribs and/or indentations.

The term "pinion" may mean a toothed wheel used in conjunction with a rack,
preferably a rack to transmit force and/or motion. Preferably, the term "pinion"

means a pinion mounted within a carrier.

The term "lever" may mean any beam componeni pivoted about a fulcrum to
transmit force and/or motion. In a preferred embodiment the fuicrum point is located
on the housing and load is applied through the drive member. In yet another
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preferred embodiment the term "lever" may mean any beam component that is
pivoted essentially proximally with respect to the piston rod during dose setting and
that is pivoted essentially distally with respect to the piston rod during dose delivery.
For exampie, a lever assembly may mean any component consisting of a lever
and a carrier designed to fransmit force and/or motion. '

The term "rack” may mean any component having a linear array of ribs and/or
indentations and/or teeth. In a preferred embodiment a rack is located in the
housing and a further rack is located in the drive member. In a further preferred
embodiment one and/or both, more preferably one, of the racks located on the
housing or on the drive member is flexible and/or pivoted and/or movable in one
or more axis, more preferably one.

The "distal end" of the device or a component of the device may mean the end,
which is closest to the dispensing end of the device.

The "proximal end" of the device or 2 component of the device may mean the

end, which is furthest away from the dispensing end of the device.

Exemplary embodiments are explained in the foliowing with the aid of schematic
drawings.

Figure 1 shows a sectional view of an exempiary embodiment of 2 medication
delivery device in a first, cartridge full, position,

Figure 1A shows a further sectional view of the medication delivery device in
the first, cartridge full, position,

Figure 2 shows a sectional view of the medication delivery device in a second,
first dose set, posifion;
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Figure 3 shows a sectional view of the medication delivery device in a third,
final dose dispensed, position,

Figure 4 shows a 3-dimensionai view of a part of the medication delivery
device,

Figure 5 shows a sectional view of a further exemplary embodiment of the
medication delivery device,

Figures 6A and 6B show a sectional view of a schematic illustration of the

medication deiivery device.

Elements of the same design and function that are shown in different illustrations are

identified by the same reference numeral.

Figure 1 shows a sectional view of a medication delivery device 1 in a first,

cartridge full, position.

The medication delivery device 1 comprises a cariridge housing 2 and a cartridge
3. The cartridge 3 is retained within the cartridge housing 2. The cartridge has an
outlet 3'. The device 1 comprises a main (exierior) housing 4 having a proximai end
P and a distal end, which is ciosest to the dispensing end D of the medication
delivery device 1. The proximal end of the cartridge housing 2 and the distal end of
the main housing 4 are secured together by any suitable means known to the
person skilled in the art. In the iliustrated embodiment, the cariridge housing 2 is
secured within the distal end of the main housing 4.

The cartridge 3 from which a number of doses of a medication M may be dispensed
is provided in the cartridge housing 2. A piston 5 is retained in the proximal end of
the cartridge 3. A removable cap 6 is releasably retained over the distal end of
the cartridge housing 2. The removabie cap 6 may be optionally provided with one
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or more windows to the cartridge 6’ through which the position of the piston 5 within

the cartridge 3 can be viewed,

In the illustrated embodiment, the distal end of the cartridge housing 2 is provided
with a distal threaded region 7 designed for the attachment of a suitable needle
assembly to enable medication to be dispensed from the cartridge 3. In the
illustrated embodiment, the main housing 4 is provided with an insert, i.e. internal
housing 8. The internal housing 8 is secured against rotational and axial
movement with respect to the main housing 4. The internal housing 8 is provided
with a second rack 9 extending along the main axis of the internal housing 8.
Alternatively, the second rack 9 may be formed unitarily with the main housing 4.
Alternatively, the internal housing 8 may be formed integrally with the main housing
4. Additionally, the internal housing 8 is provided with a plurality of guide lugs 32
(cf. figure 4) and pawl means 34 (cf. figures 1A and 4). The pawl means 34 may be

an integrated part of the internal housing 8 or may be a separate component.

A piston rod 10 extending through the main housing 4 has a first set of indentations
11" (cf. figure 1A) extending longitudinally along external surfaces of the piston rod
10. In particular, the piston rod 10 is designed and arranged to be secured against
rotational movement with respect to the main housing 4. A second set of
indentations 11 extends longitudinally along internal surfaces of the piston rod
10. The first set of indentations 11" of the piston rod 10 extends through and is
engaged with the pawl means 34 provided on the internal housing 8, for example
on or connecied to the second rack 9, to prevent movement of the piston rod 10 in
the proximal direction with respect to the housing during setting of the dose. A
bearing surface 12 located at the distal end of the piston rod 10 is disposed to abut
a proximal face of the piston 5. In the illustrated embodiment the longitudinal
spacing of the first set of indentations and the second set of indentations 11 is

essentially equal.

A pinion gear 13, consisting of a carrier 14 and a pinion 15, free to rotate within the

carrier 14, is located within a channel within the piston rod 10. Pawl arms 16
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(figure 1A) located on the carrier 15 are releasably engaged with the second set of
indentations 11 of the piston rod 10. The pawl arms 16 of the carrier 14 are
designed to fransmit force to the piston rod 10 in the distal direction during dispense
and to allow reiative movement between the pinion gear 13 and the piston rod 10
in the proximatl direction during setting the dose. The teeth of the pinion 15 are
permanently engaged with the teeth of the second rack 9 of the internal housing 8.

A drive member 17 extends about the piston rod 10 and is releasably coupled to
the piston rod 10. The drive member 17 comprises a rack part 18 and an
activation part 19. The rack part 18 and the activation part 19 are secured to
each other to prevent rotational and axial movement there between.
Alternatively, the drive member 17 may be a unitary component consisting of an
integrated rack part 18 and activation part 19.

The rack part 18 is provided with a first rack 20 extending along the main axis of
the rack part 18. The teeth of the first rack 20 of the rack part 18 are permanently

engaged with the teeth of the pinion 15.

The drive member 17 has a plurality of guide slots (not shown) in which the guide
lugs 32 (cf. figure 4) of the internal housing 8 are located. These guide slots define
the extent of permissible axial movement of the drive member 17 with respect to
the housing 4. In the illustrated embodiment the guide slots also prevent rotational
movement of the drive member 17 relative to the main housing 4.

The medication delivery device 1 further comprises a resilient member 21. The resilient
member 21 is arranged to move the drive member 17, preferably to move the drive
member 17 and the piston rod 10 together, in the proximal direction with respect to the
main housing 4 after dose delivery, thereby reducing or even removing pressure of the
piston rod 10 on the piston 5. The resilient member 21 is arranged to mechanically
interact with the drive member 17 at a distal end side of the drive member 17. In this
exemplary embodiment, the resilient member 21 is formed integrally with the internal
housing 8. Alternatively, the resilient member 21 may be formed integrally with the
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main housing 4. In another embodiment, the resilient member may be an element
separate from the housing and from the intemal housing. For exampie, the resilient

member 21 is a spring, for instance a circular spring, a leaf spring or a coil spring.

The activation part 19 of the drive member 17 has a plurality of grip surfaces 22
and a dispensing face 24. To increase intuitiveness of the operation of the
medication delivery device 1 and to indicate visual feedback regarding dose
setting, the main housing 4 may optionally be provided with a window to the
drive member 4' through which graphica! status indicators provided on the drive

member 17 can be viewed.

in the following, the operation of the medication delivery device 1 will be described.

To set a dose a user grips the grip surfaces 22 of the drive member 17. The user
then pulls the drive member 17 in a proximal direction away from the main housing
4 thereby moving the rack part 18 in a proximal direction. The proximal movement
of the rack part 18 causes the pinion 15 fo rotate and move proximally by virtue of
the engagement of the teeth of the pinion 15 of the pinion gear 13 with the teeth of
the first rack 20 of the rack part 18 and the teeth of the second rack 9 of the

internal housing 8 thus moving the pinion gear 13 in the proximal direction.

The piston rod 10 is prevented from moving proximally by interaction of pawl
means 34 of the internal housing 8 with the first set of indentations 11’ on the piston
rod 10 during dose setting. As the drive member 17 travels in the proximal direction
relative to the piston rod 10, the paw! arms 16 of the carrier 14 are elastically
displaced inwardly by interaction with the second set of indentations 11 of the pision
rod 10.

The proximal travel of the drive member 17 is limited by the guide slots of the rack
part 18. At the end of the travel of the drive member 17, the pawl arms 16 of the
carrier 14 engage with the next sequential indentation of the second set of

indentations 11 of the pision rod 10 as indicated in figure 1A. The action of the pawl|
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arms 16 of the carrier 14 positively engaging the second set of indentations 11 of
the piston rod 10 creates an audibie and tactile feedback to the user to indicate that
the dose has been set.

When the dose has been set, the user may then dispense this dose by depressing
the dispensing face 24 of the activation part 19 of the drive member 17. By this
action the drive member 17 and the rack part 18 are moved axially in the distal
direction relative to the main housing 4. As the teeth of the pinion 15 of the pinion
gear 13 are engaged with the teeth of the first rack 20 of the rack part 18 and the
teeth of the second rack 9 of the internal housing 8, the pinion 15 of the pinion
gear 13 is caused to rotate and move in the distal direction thus moving the pinion
gear 13 longitudinally in the distal direction. As the pawl arms 16 of the carrier 14 of
the pinion gear 13 are engaged with the second set of indentations 11 of the piston
rod 10, the piston rod 10 is caused to move longitudinally in the distal direction with
respect to the internal housing 8.

The distal axial movement of the piston rod 10 causes the bearing surface 12 of the
piston rod 10 to bear against the piston 5 in the cartridge 3 causing the piston 5 to
be deformed and moved distally, thereby causing a dose of medicament to be
dispensed through the attached needlie (not explicitly shown).

The distal travel of the drive member 17 is limited by the guide slots (not explicitly
shown) of the rack part 18. Audibie and tactile feedback to indicate that the dose
has been dispensed is provided by the interaction of the pawl means 34 of the
internal housing 8 with the first set of indentations 11’ of the piston rod 10.
Additionally, visual feedback regarding dose dispense may optionally be indicated
by a graphical status indicator, provided on the drive member 17, which can be
viewed through the optional window to the drive member 4’ in the main housing 4.

Further doses may be delivered as reguired up o a pre-determined maximum
number of doses. Figure 3 shows the medication delivery device 1 of instant
invention in a condition where the maximum number of doses has been
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delivered. In this condition a proximal face 26 of the carrier 14 abuts an internal
distal face 28 of the piston rod 10 to prevent further axial movement of the pinion
gear 13 and thus the drive member 17 in proximal direction.

After distal movement of the drive member 17 for dose delivery is finished, the resilient
member 21 has been biased. For exampie, a distal end face of the drive member may
have moved into abutment with the resilient member 21 and the drive member 17 may
have been moved further into the distal direction together with the resilient member 21,
thereby biasing the resilient member 21. After the user removes the force acting on the
drive member 17 in the distal direction, the biased resilient member 21 moves the drive
member 17 and the piston rod 10 in the proximal direction with respect to the main
housing 4. Thereby, pressure of the piston rod 10 on the piston 5 is reduced as the
piston rod is retracted from the piston. In this way, room for relaxation of the piston in
the proximal direction may be provided. Relaxation of the piston 5 in the distal direction
may be reduced or avoided in this way. Correspondingly, unintentional weeping of the
device may be reduced.

Preferably, the piston rod 10 is moved away from the piston 5 by a distance and/or the
drive member 17 is moved by a distance in the range of (about) 0.1 to 2.0mm, in
particular in the range of (about) 0.1 to 0.5mm, in the proximal direction with respect to
the main housing 4 by means of the resilient member 21 moving the drive member 17
in the proximal direction after dose delivery. The distance the drive member 17 is
moved does not have to be the same as the distance the piston rod 10 is moved, i.e.
the piston rod 10 and the drive member 17 may be coupled with mechanical

advantage.

A restriction member 30 (cf. figures 4, BA, 6B), for example one of or a plurality of
detents, may limit that movement of the drive member 17 in the proximal direction with
respect to the main housing 4, which is caused by the resilient member 21. The
restriction member 30 may be provided on or secured to the housing. When the next
dose of medication M to be delivered is set, the drive member 17 can be moved in the
proximal direction with respect to the housing 4, wherein a proximal force applied by a
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user of the medication delivery device 1 may easily overcome the resistance against
proximal movement of the drive member 17 which is provided by the restriction
member 30. Uncontrolled proximal movement of the drive member 17 by means of the
resilient member 21 may be avoided by the restriction member 30.

After the distal movement of the drive member 17 for dose delivery has been finished
and after the resilient element has been biased, it is preferred for a user of the
medication delivery device 1 to wait for a preset period of time, during which period he
holds the drive member 17 in the distal end position, and only thereafter to remove the
force acting in the distal direction on the drive member. This is of particular advantage,
if the piston 5 is elastically deformed, e.g. compressed, during dose delivery on
account of the pressure exerted on the piston 5 by the piston rod 10. For the time
immediately after the end of the distal movement of the piston rod 10 for dose delivery,
the amount that the piston 5 relaxes is usually the highest. A compressed piston often
relaxes exponentially. Thus, it is advantageous to allow the piston 5, at first, to relax in
the distal direction. The amount of medication expelled during relaxation in the distal
direction may be part of the dose. Therefore, it is advisable to leave a needle of the
device in the body for the preset period of time, if the medication is injected into a body
by the user. After the preset period of time has lapsed, the distal force is removed from
the drive member 17 and, on account of the biased resilient member 21, the drive
member 17 and the piston rod 10 are moved in the proximal direction, thereby allowing

the piston 5 to finish relaxation mainly in the proximal direction.

The preset period of time may be greater than or equal to 5 seconds and less than or
equal to 15 seconds, e.g. 10 seconds. As the amouni the piston is compressed may
depend on the force which is applied, waiting for the preset amount of time after disial
movement of the drive member has been finished has the advantage that dose
accuracy is increased as initial retaxation of the piston after the distal movement of the
drive member has stopped contributes io dose delivery. The distance the drive
member 17 is moved in the proximal direction with respect to the main housing 4 after
dose delivery due to interaction of drive member 17 and resitient member 21 is
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expediently smaller than the distance the drive member 17 is moved in the proximal for
setting the dose of medication M fo be delivered.

In the iliustrated embodiment, the medication delivery device 1 is a fixed dose pen.
Alternatively, the medication delivery device 1 may be a pen for delivering variable,
preferably user-settable doses.

Figure 4 shows a 3-dimensional view of a part of the medication delivery device 1.

The resilient member 21 of the medication delivery device 1 is arranged to move the
drive member 17 (cf. figure 1) in the proximal direction with respect to the main
housing 4 after dose delivery. The resilient member 21 is arranged to mechanically
interact with the drive member 17 at a distal end side of the drive member 17. In this
exemplary embodiment, the resilient member 21 is formed integrally with the internal
housing 8. A proximal end face of the internal housing 8, which comprises the second
rack 9, comprises the resilient member 21. The resilient member abuts the activation
part 19 of the drive member 17 near the end of dose delivery and is bent in the distal
direction while the drive member is moved further in the distal direction, thereby
biasing the resilient member. The resilient member 21 is designed as a flexible, e.g. U-
shaped, region of the internal housing 8. When the user removes the distal force from
the activation part 19, the resilient member 21 relaxes in the proximal direction and
moves the drive member 17 in the proximal direction. The drive member 17 may be
moved proximally until the drive member 17 engages the restriction member 30, for

example one of or a plurality of detents.

Movement of the drive member 17 in the proximal direction results in the piston rod 10,
which is coupled to the drive member via the carrier 14 and the pinion 15, being moved
in the proximal direction and away from the piston 5.

Figure 5 shows a sectional view of a further exemplary embodiment of a
medication delivery device 1. The illustrated medication delivery device 1
comprises a further actuation mechanism of the piston rod 10.
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The internal housing 8 is provided with a fulcrum point 36 for attaching a lever 38.
Alternatively, the internal housing 8 may be formed integraily with the main housing 4.
The tever 38 comprises one or a plurality of lugs 40. The lever 38 is located within a
channel of the main housing 4. The lugs 40 of the lever 38 are releasably coupled with
the first set of indentations 11 of the piston rod 10. The first set of indentations 11 is
designed to allow force transmission to the piston rod 10 in the distal direction during
dose delivery and to allow relative movement between the lever 38 and the piston rod
10 in the proximai direction during setting of the dose. The drive member 17 comprises
a first supporting element 42 and the piston rod 10 is coupled to the first supporting
element 42 via the lever 38, wherein the lever 38 is engaged with a second supporting
element 44 being connected to the housing 4. The second supporting element 44 is
attached to the fulcrum point 36 of the internal housing 8 for pivotable movement

between the lever 38 and the internal housing 8.

The drive member 17 comprises a slot 46 and the activation part 13, wherein the siot
46 and the activation part 19 are secured to each other fo prevent rotational and/or
axial movement there between. Alternatively, the drive member 17 may be a unitary
component consisting of the integrated siot 46 and the activation pari 18. The first
supporting element 42 is located within the slot 46 of the drive member 17. The slot 46
of the drive member 17 is designed to allow transverse movement, but not longitudinal

movement, of the first supporting element 42 reiative to the drive member 17

Further parts of the design and the mechanism of the medication delivery device 1
correspond fo the above mentioned embodiment of the medication delivery device
1.

Figures 6A and 6B show a sectional view of a simplified, schematic illustration of a
part of the medication delivery device 1 to further ilusirate the operating mode of

the medication delivery device 1.
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For setting a dose of medication to be delivered, the drive member 17 is moved in the
proximal direction with respect to the housing 4. During delivery of the dose of
medication, the drive member 17 is moved in the distal direction with respect to the
housing 4 by a first distal force F1 a user applies to the drive member 17 (cf. figure
BA). The piston 5 {not explicitly shown} may be compressed during dose delivery due
to the medication in the cartridge and the force F1 acting on the piston 5 from opposite
sides of the piston. Moreover, the resilient member 21, for example a spring, and the
drive member 17 are arranged for the first force F1 also acting on the resilient member
21 during dose delivery. In this way, the resilient member 21 is biased such that after
dose delivery and after having removed the first force F1 from the drive member 17 in
the distal direction, the biased resilient member 21 exerts a second force F2 on the
drive member 17 and moves the drive member 17 in the proximal direction with
respect to the housing 4. Accordingly, the drive member is moved by a distance £ with
respect to the housing 4. The pressure of the piston rod 10 (not explicitly shown) on
the piston 5 may be reduced in this way and relaxation of the piston 5 in the proximal
direction is facilitated. For example, the distance Z may be in the range of about 0.1 to
2.0mm, preferably 0.1 to 0.5 mm.

Thus, the piston 5 may relax essentially in the proximal direction after dose delivery
and after having removed the first force F1, the second force F2 causing movement of
the piston rod 10 away from the piston 5.

Preferably, the resilient member 21 is biased, e.g. by deformation and/or compression,
during the distal movement of the drive member 17, in particular near the end of distal
movement of the drive member for dose delivery.

Devices similar to the ones described above are described in WO 2008/058666 A1,
the disclosure content being explicitly incorporated by reference inio the present
appiication.
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Reference signs

1 medication delivery device
2 cartridge housing

3 cartridge

3" outiet (of cartridge)

4 {main) housing

4’ window to drive member
5 piston

6 removable cap

6" window to cartridge

7 threaded region

8 internal housing (insert)

9 second rack

10 piston rod

11, 11" indentations (of piston rod)
12 hearing surface

13 pinion gear

14 carrier

15 pinion

16 pawl arms

17 drive member

18 rack part (of drive member)
19 activation part

20 first rack (of rack part)

21 resitient member

22 grip surface

24 dispensing face

26 proximai face of carrier
28 distal face of piston rod
30 restriction member

32 guide lug

PCT/EP2009/066129
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34 pawl means

36 fulcrum point

38 lever

40 lug (of iever}

42 first supporting element

44 second supporting element
46 slot {of drive member)

D dispensing end
F1 first force

F2 second force
M medication

P proximal end

Z distance
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WHAT IS CLAIMED IS:

1. A medication delivery device comprising

- a housing having a proximal end and a distal end,

- a cartridge for holding a medication, the cartridge having an outlet,

- a moveable piston being retained within the cartridge,

- a drive member moveable in a proximal direction with respect to the housing for
setting a dose of medication to be delivered and in a distal direction with respect to the
housing for delivering the dose and

- a piston rod adapted to drive the piston in the distal direction with respect to the
cartridge for delivering the dose,

the drive member being releasably coupled to the piston rod

characterized in that

the medication delivery device further comprises a resilient member which is arranged
to move the drive member in the proximal direction with respect to the housing after

dose delivery, thereby reducing pressure of the piston rod on the piston.

2. A medication delivery device according to claim 1,

characterized in that

the resilient member is arranged to move the drive member and thereby the piston rod
in the proximal direction with respect to the housing after dose delivery such that the

piston rod is moved away from the piston by a distance in the range of 0.1 t0 2.0 mm.

3. A medication delivery device according to claim 1 or 2,

characterized in that

the drive member is releasably coupled o the piston rod such that the piston rod
follows movement of the drive member in the distal direction with respect to the
housing for delivering the dose and does not follow movement of the drive member in

the proximal direction with respect to the housing for setting the dose.
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4. A medication delivery device according to any one of claims 1 to 3,

characterized in that

the drive member comprises a first rack and the piston rod is coupled to the first rack
via a pinion, wherein the pinion is engaged with a second rack and the second rack is

connected to the housing.

5. A medication delivery device according to any one of claims 1 to 3,

characterized in that

the drive member comprises a first supporting element and the piston rod is coupied to
the first supporting element via a lever, wherein the lever is engaged with a second

supporting element and the second supporting element is connected to the housing.

6. A medication delivery device according to claim 4 or 5,
characterized in that
the second rack or the second supporting element is formed unitarily with the housing

or is secured against rotational and/or axial movement with respect to the housing.

7. A medication delivery device according to any one of claims 1 to 6,
characterized in that
the resilient member is formed integrally with the housing or integrally with an insert of

the housing.

8. A medication delivery device according to any one of claims 110 7,
characterized in that
the resilient member is arranged to mechanically interact with the drive member at a

distal end of the drive member.

9. A medication delivery device according to any one of claims 1 to 8,

characterized in that
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the resilient member and the drive member are arranged for a force in the distal
direction to be exerted on the resilient member during dose delivery such that the
resilient member is biased in such a way that after dose delivery and after removing
the force in the distal direction, the biased resilient member moves the drive member in

the proximal direction with respect to the housing.



