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Description

[0001] The present invention is generally directed to a
drug delivery device for selecting and dispensing a
number of, e.g. user variable, doses of a medicament.
[0002] Pen type drug delivery devices have application
where regular injection by persons without formal medi-
cal training occurs. This may be increasingly common
among patients having diabetes where self-treatment en-
ables such patients to conduct effective management of
their disease. In practice, such a drug delivery device
allows a user to individually select and dispense a
number of doses of a medicament.
[0003] There are basically two types of drug delivery
devices: resettable devices (i.e., reusable) and non-re-
settable (i.e., disposable). For example, disposable pen
delivery devices are supplied as self-contained devices.
Such self-contained devices do not have removable pre-
filled cartridges. Rather, the pre-filled cartridges may not
be removed and replaced from these devices without de-
stroying the device itself. Consequently, such disposable
devices need not have a resettable dose setting mech-
anism. The present invention is suitable for disposable
devices and for reusable devices which allow resetting
of the device and a replacement of a cartridge. Resetting
of the device typically involves moving a piston rod or
lead screw from an extended (distal) position, i.e. a po-
sition after dose dispensing, into a more retracted (prox-
imal) position.
[0004] These types of pen delivery devices (so named
because they often resemble an enlarged fountain pen)
generally comprise three primary elements: a cartridge
section that includes a cartridge often contained within a
housing or holder; a needle assembly connected to one
end of the cartridge section; and a dosing section con-
nected to the other end of the cartridge section. A car-
tridge (often referred to as an ampoule) typically includes
a reservoir that is filled with a medication (e.g., insulin),
a movable rubber type bung or stopper located at one
end of the cartridge reservoir, and a top having a pierce-
able rubber seal located at the other, often necked-down,
end. A crimped annular metal band is typically used to
hold the rubber seal in place. While the cartridge housing
may be typically made of plastic, cartridge reservoirs
have historically been made of glass.
[0005] The needle assembly is typically a replaceable
double-ended needle assembly. Before an injection, a
replaceable double-ended needle assembly is attached
to one end of the cartridge assembly, a dose is set, and
then the set dose is administered. Such removable nee-
dle assemblies may be threaded onto, or pushed (i.e.,
snapped) onto the pierceable seal end of the cartridge
assembly.
[0006] The dosing section or dose setting mechanism
is typically the portion of the pen device that is used to
set (select) a dose. During an injection, a spindle or piston
rod contained within the dose setting mechanism presses
against the bung or stopper of the cartridge. This force

causes the medication contained within the cartridge to
be injected through an attached needle assembly. After
an injection, as generally recommended by most drug
delivery device and/or needle assembly manufacturers
and suppliers, the needle assembly is removed and dis-
carded.
[0007] A further differentiation of drug delivery device
types refers to the drive mechanism: There are devices
which are manually driven, e.g. by a user applying a force
to an injection button, devices which are driven by a
spring or the like and devices which combine these two
concepts, i.e. spring assisted devices which still require
a user to exert an injection force. The spring-type devices
involve springs which are preloaded and springs which
are loaded by the user during dose selecting. Some
stored-energy devices use a combination of spring
preload and additional energy provided by the user, for
example during dose setting. Manually driven drug de-
livery devices are known from EP 2 054 112 B1 and WO
2010/149396 A1. A spring driven drug delivery device is
known from EP 2 262 553 B1.
[0008] Document WO 2016/083384 A1 discloses a
drug delivery device for setting a minimum dose size in
order to ensure that the user cannot dispense less med-
icament than required comprising ratchet means incor-
porated on the number sleeve with a multitude of axially
extending teeth arranged in a line before the beginning
of a helically shaped thread-forming structure (thread).
Further, a gauge element comprises a flexible arm locat-
ed at the proximal end of the gauge element with a boss
at its free end extending radially inwards towards the
number sleeve. The boss engages with the teeth of the
ratchet means. The arm, including the boss, serves as
the pawl of the ratchet means interacting with the ratchet
means such that linear motion is only possible in one
direction. During dose dialing the gauge element is at an
initial position with respect to the number sleeve com-
prising the ratchet means. In this position the boss of the
flexible arm is positioned to a first pawl position. During
dialing, the number sleeve rotates clockwise such that
the boss moves along the teeth. If the user dials less than
the minimum allowable dose the boss interacts with the
ratchet means which prevent a return movement of the
number sleeve to its initial position. This means that an
anti-clockwise rotation of the dose selector is prevented,
too. If the user dials the minimum dose or more, the flex-
ible arm clears the ratchet means and enters the thread.
Accordingly, subsequent dose dispense or un-dialing of
the device is possible.
[0009] Document US 2008/071226 A1 describes an
injection device for dispensing a dose of a substance,
the device including a housing, a dispensing element
which can be displaced relative to the housing and a lock-
ing element which can be coupled with the dispensing
element during or after a substance dispensing operation
so that after the dispensing element has effected a dis-
pensing operation once, it can no longer be operated to
dispense another dose, and a method of locking an in-
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jection device after a substance has been dispensed
once, whereby a dispensing element operated to dis-
pense the substance is locked or blocked before, during
or after dispensing a set dose so that no more substance
can be dispensed.
[0010] Document WO 2011/039233 A1 refers to an in-
jection device for administering a fixed dose of a medi-
cation.
[0011] Document EP 3 006 064 A1 discloses an as-
sembly for a drug delivery device and a drug delivery
device for setting and dispensing a number of user var-
iable doses of a medicament comprising such assembly.
The assembly provides an improved threaded assembly
e.g. for a last dose mechanism of a drug delivery device
with a first threaded member and a second threaded
member with a longitudinal axis comprising a thread
which comprises at least two consecutive portions with
different leads.
[0012] WO 2016/001299 A1 discloses an injection de-
vice comprising a housing, a spring adapted to provide
a force necessary for ejecting a dose from the injection
device, and a dose setting member operatively connect-
ed to a dose indicator which is positioned within the hous-
ing. The dose setting member and the dose indicator
cooperate to set the dose to be ejected from the injection
device. The dose indicator, during dose setting, is adapt-
ed to undergo a rotational movement within the housing
and relative to the housing. Further, a gauge element is
provided which is rotationally constrained to the housing
and axially displaceable relative to the housing. The
gauge element and the dose indicator form a limiter
mechanism defining a maximum settable dose and/or a
minimum settable dose.
[0013] Further, EP 1 603 611 B1 and WO 2014/033195
A1 each disclose a manually driven drug delivery device
for selecting and dispensing a number of doses of a med-
icament, the device comprising a medicament reservoir
in the form of a cartridge attached to a housing, a drive
mechanism comprising a threaded piston rod which is
axially movable relative to the housing for dispensing
doses of the medicament from the cartridge, a dose se-
lecting element in the form of a threaded number sleeve
which is releasably coupled to the drive mechanism and
rotatable relative to the housing in a first direction for
selecting a dose, and a trigger which is axially movable
relative to the housing for initiating dispensing of a dose
selected by the dose selecting element.
[0014] There are therapies requiring that the minimum
dose dispensed and/or the maximum dose dispensed is
limited. This may, for example ensure that only a thera-
peutically effective dose can be administered or it may
prevent overdosing. In other applications it may be ad-
vantageous to offer a device which allows delivery of only
one fixed dose value but also permits a priming operation
to be undertaken before each dose is administered.
[0015] It is an object of the present invention to provide
a simple and effective feature that limits deliverable dose
values for a variety of different drug delivery devices. This

object is solved by a drug delivery device according to
claim 1.
[0016] According to the invention, a drug delivery de-
vice comprises a medicament reservoir attached to a
housing, a drive mechanism, a dose selecting element,
a trigger and a limiter. The housing may be an outer hous-
ing defining a longitudinal axis of the device extending
between a distal end and a proximal end. The housing
may be a single component part, e.g. an outer shell of
the device, or may comprise several component parts,
e.g. an additional inner housing and/or an insert. The
drive mechanism may comprise a plunger or piston rod
which is axially movable in the distal direction relative to
the housing for dispensing one or more doses of a med-
icament from the medicament reservoir. The drive mech-
anism may comprise additional component parts, for ex-
ample a driver engaging the plunger at least during dose
dispensing. The dose selecting element may be releas-
ably coupled to the drive mechanism and may be rotat-
able relative to the housing in a first direction for selecting
a dose. The dose selecting element may be a component
part which is directly manipulated by a user for dose se-
lecting, e.g. a dial grip, or may be a component part which
is rotated relative to the housing for selecting a dose in
response to a user manipulating a further component part
which is coupled to the dose selecting element at least
during dose selecting. The trigger may be axially movable
relative to the housing for initiating dispensing of a dose
selected by the dose selecting element, i.e. the trigger
may be a button which is pressed in the distal direction.
Actuation of the trigger may release a clutch and a block-
ing mechanism within the device thereby permitting that
a dispensing force or torque is transmitted from a spring
to the drive mechanism. In addition actuation of the trig-
ger may cause dose dispensing, e.g. by actuating the
drive mechanism by means of the trigger, for example in
a manually operated device. The imiter selectively per-
mits and prevents axial movement of the trigger depend-
ing on the amount of the selected dose. In other words,
the limiter may block actuation of the trigger, thereby pre-
venting dose dispensing, if the amount of the selected
dose does not correspond to a predefined threshold. The
limiter may be rotationally constrained, preferably per-
manently rotationally constrained, to the dose selecting
element and may be axially constrained, preferably per-
manently axially constrained, to the trigger. The imiter
comprises a path or track, e.g. a slide way, which is in
engagement with a blocking feature, e.g. a slide block,
axially coupled to the housing. As an alternative, the track
may be provided axially coupled to the housing and the
blocking element which engages the track may be axially
constrained to the trigger. The track or the blocking fea-
ture may be provided on a component part axially coupled
to the housing. This includes that the track or the blocking
feature is provided directly on the housing. The track may
comprise at least one narrow section limiting relative axial
movement between the track and the blocking feature,
for example substantially preventing relative movement,
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and at least one wide section permitting relative axial
movement between the track and the blocking feature.
[0017] The slide way or track of the limiter mechanism
and/or the slide block or blocking feature of the limiter
mechanism may be provided separately, e.g. axially
spaced, from further thread forms, e.g. provided for guid-
ing the dose selecting element. Alternatively, the slide
way or track of the limiter mechanism and/or the slide
block or blocking feature of the limiter mechanism may
be provided at least partially identical with a further thread
form, e.g. provided for guiding the dose selecting ele-
ment, i.e. the slide way of the limiter may be the female
thread form of the further thread and/or the slide block
may be the male thread form of the further thread (or a
still further thread). As a further alternative, the slide way
or track of the limiter mechanism and/or the slide block
or blocking feature of the limiter mechanism may be pro-
vided adjacent to further thread forms, e.g. provided for
guiding the dose selecting element. For example the slide
way or track of the limiter mechanism and/or the slide
block or blocking feature of the limiter mechanism may
be provided overlapping with such further thread forms,
e.g. the slide way is a groove located in the space be-
tween turns of a female groove form of such a further
thread. In the latter case with the limiter mechanism being
adjacent to a further thread of the device, the female
groove form of this further thread may form or may be
part of the at least one wide section permitting relative
axial movement between the track (slide way) and the
blocking feature (slide block). In other words, if the block-
ing feature or slide block engages a narrow section de-
fined by the slide way or track, relative axial movement
between the track and the blocking feature is limited,
whereas the blocking feature or slide block may pass
through the wide section of the slide way or track into
adjacent female thread form of the further thread, thereby
permitting relative axial movement between the track and
the blocking feature. The blocking feature or slide block
may then be guided in the female thread form of the fur-
ther thread during dose dispensing.
[0018] According to an aspect of the present invention,
the track of a limiter and a corresponding blocking ele-
ment are designed and arranged such that actuation of
the trigger, that is to say initiating dose dispensing, is
prevented by restricting or preventing axial movement of
the limiter and of the trigger which is coupled to the limiter
as long as the blocking element engages the narrow sec-
tion of the track. On the other hand, axial movement of
the limiter and of the trigger which is coupled to the limiter
is allowed as long as the blocking element engages the
wide section of the track by permitting relative axial move-
ment of the blocking element within the track. Thus, the
positions of the narrow and wide sections of the track
define amounts of the selected dose in which dose dis-
pensing is prevented (narrow section) or permitted (wide
section). The length of the narrow and wide sections can
be varied as desired to increase or limit the range of se-
lected dose values for which dispensing is permitted.

[0019] For example, dose dispensing may be permit-
ted for a priming operation to be undertaken before each
dose is administered by providing a wide section of the
track at a position corresponding to a range of zero to
just a few units, e.g. 2 or 3 units. Further, a wide section
may be provided at a position corresponding to a certain
dose value, thus allowing dispensing a dose of this value
but preventing dispensing of a smaller or larger dose (ex-
cept e.g. for a priming dose). Further, a wide section may
be provided extending up to a position corresponding to
a maximum dose threshold and/or may be provided ex-
tending from a position corresponding to a minimum dose
threshold.
[0020] The drug delivery device with such a limiter can
be configured to have a minimum dose value below which
the user is unable to dispense medication, e.g. allowing
either multiple doses or a single dose to be delivered
from the medicament reservoir, such as a glass ampoule.
The device may be configured to allow a discrete range
of different dose values to be selected by the user, but
may also be configured to offer only one dose value that
may be dispensed. The device may further allow for prim-
ing of the device, with the user being able to dial and
deliver a small volume of medication (typically 2 Interna-
tional Units) to check whether flow occurs correctly
through the needle. The device may be designed with
features that limit the maximum deliverable dose value,
which in one embodiment can be configured on the com-
ponent that also defines the permitted deliverable dose
values. This means that both the minimum and maximum
deliverable dose values can be set or altered by changing
a single component of the device, making it a highly flex-
ible ’platform’ for a variety of applications. As mentioned
above, the design can be configured with the minimum
and maximum selectable dose values arranged so that
only a single dose value may be dispensed (i.e. it is a
’fixed’ dose device). Alternatively, it can be configured
so that only particular sequential, or non-sequential dose
values can be dispensed (for example this could be a
sequential range of doses such as 10 IU, 11 IU, 12 IU,
or a non-sequential range of doses such as 10 IU, 13 IU,
23 IU etc.).
[0021] The track may extend helically about an outer
surface of the, e.g. tubular, limiter. This allows selecting
doses by rotating the dose selecting element for more
than 360°, which typically occurs for selecting relatively
large doses of more than 20 IU or 24 IU. As an alternative,
the track may extend circumferentially about an outer
surface of the, e.g. tubular, limiter, i.e. without a pitch or
screw lead. This latter embodiment provides for a very
compact design of the limiter which is limited to devices
in which dose selecting requires rotating the dose select-
ing element only up to 360°. As mentioned above, as a
further alternative, the track may be provided on the hous-
ing or a component part coupled to the housing.
[0022] Preferably, the narrow section of the track de-
fines a guidance for the blocking feature which is, at least
substantially, free of backlash or play. The wide section
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of the track may define a guidance for the blocking feature
permitting relative axial movement between the track and
the blocking feature.
[0023] The track may be a groove bounded or defined
by at least one intermittent rib. The narrow section of the
track may be defined by a portion of the groove in which
the rib is present, preferably on the distal and proximal
side, while the wide section of the track may be defined
by a portion of the groove in which the rib is omitted,
preferably by providing a clearance in the rib on the prox-
imal side of the groove. If the track has a helical config-
uration, it may be permitted that the blocking feature is
displaced from one thread form to the next thread form
in the wide section, i.e. where the rib is omitted. On the
other hand, as long as the blocking feature is in the narrow
section with the rib being present, the blocking feature is
guided within the thread form, thereby preventing relative
axial movement.
[0024] Some applications of the device may require
that dose dispensing can be interrupted or paused part
way through delivery of a dose. This typically requires
moving the trigger back to its initial dose selecting posi-
tion. If the blocking feature is in the narrow section, axial
movement of the trigger is prevented, thus preventing
interruption of dose dispensing. Preferably, the track and
the blocking feature are designed such that the blocking
feature is prevented from passing over the narrow section
of the track in the axial direction of movement of the trig-
ger, e.g. in the distal direction, for initiating dispensing of
a dose, whereas the blocking feature is permitted to pass
over the narrow section of the track in a non-destructive
manner in the opposite axial direction, e.g. in the proximal
direction. Thus, interruption of the dispensing process is
possible even if the blocking feature is in the narrow sec-
tion of the track.
[0025] If the user releases the button at a dose value
where the blocking feature is aligned with a wide section
of the track, then the button is allowed to fully retract -
thus permitting re-engagement of the splines between
drive sleeve and housing, which also means that the dis-
pense operation is stopped, but can be re-started by
pushing the button again. However, if the blocking feature
has jumped over the rib of the limiter as described above,
dispensing of the dose could not be re-initiated. Accord-
ing to a further embodiment the limiter mechanism is de-
signed so that if the button is released part way through
a dose, the blocking feature is pressed, e.g. by a clutch
spring, against the rib of the limiter, thus acting as a kind
of friction brake. The features are designed so that the
friction should be high enough to stop dispensing. That
is to say in a spring driven device the torsion spring is
not powerful enough to overcome this friction. This de-
sign means that the user can then re-start dispensing (by
pushing the button again) to continue delivery of the dose.
[0026] Upon pausing delivery the user may be unable
to adjust the dose from the preselected value. In order
to provide the possibility to pause delivery of a dose and
then to continue delivery just by moving the trigger in the

axial direction, in another embodiment a face of the at
least one intermittent rib of the track directed opposite to
the axial movement of the trigger for initiation dispensing
of a dose is shallower than a face of the rib pointing in
the direction of the axial movement and a face of the
blocking feature pointing in the direction of the axial
movement is shallower than a face of the blocking feature
directed opposite to the axial movement. The face of the
at least one intermittent rib of the track directed opposite
to the axial movement and the face of the blocking feature
pointing in the direction of the axial movement are pref-
erably between 10° and 60° shallower than the respective
opposite face of the same component. For example, if
the limiter moves in distal direction during dose dispense
the proximal face of the at least one intermittent rib of the
track is shallower than its distal face and the distal face
of the blocking feature is shallower than its proximal face.
Accordingly, the at least one intermittent rib of the track
and the blocking feature comprise an inclined saw-tooth
cross-section, wherein the two shallow faces of the in-
termittent rib and the blocking feature abut against each
other. This embodiment alters the flank angle of the abut-
ting faces in order to increase the friction force at the
interface between the two surfaces when they are
brought into contact during pausing delivery. This friction
force acts to halt dispense.
[0027] In another embodiment a face of the at least
one intermittent rib directed opposite to the axial move-
ment of the trigger during dose dispense comprises at
least one detent sized such that the blocking feature runs
in clearance of the detent. Preferably, there is a plurality
of such detents at the intermittent rib, more preferably at
regular intervals to aid in retarding the relative motion of
the track and the blocking feature. For example, if the
user ceases to apply a distal force to the trigger during
dispense, the limiter is forced proximally into the blocking
feature, causing it to come into contact with one of the
detents. This contact will act to stop dispense.
[0028] In another embodiment the wide section of the
track comprises a commit ramp creating a one-way com-
mit feature which allows relative axial movement be-
tween the track and the blocking feature during dose dis-
pense when the trigger is activated and blocks the relative
movement into the opposite axial direction when the trig-
ger is released in order to stall dose dispense. Accord-
ingly, the commit ramp acts in the axial direction and
comprises a shallower inclination at the axial face which
is overrun during relative axial movement of track and
blocking feature for initiating dispensing of a dose than
on the other axial face. The other, opposite axial face
blocks relative axial movement between the track and
the blocking feature, preventing the limiter from returning
past the blocking feature in the proximal direction if the
trigger is released at a point where these two features
are rotationally aligned.
[0029] The dose selecting element may be a tubular
number sleeve, e.g. with markings on its outer surface,
which is at least partially visible through an aperture or
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window of the housing. The number sleeve may be in
threaded engagement with the housing, for example like
the dose dial sleeve coupled to the outer housing as dis-
closed in EP 1 603 611 B1 or coupled to the inner housing
as disclosed in WO 2014/033195 A1, or with a compo-
nent part coupled to the housing, for example like the
gauge element disclosed in WO 2016/001299 A1. Pref-
erably, the limiter is in splined engagement with the dose
selecting element such that the limiter is axially movable
but not rotatable with respect to the dose selecting ele-
ment.
[0030] The drug delivery device may further comprise
a gauge element which is rotationally constrained to the
housing and axially movable relative to the housing. The
dose selecting element may be coupled to the gauge
element by means of a thread. The gauge element may
comprise the blocking feature or alternatively the thread
guiding the blocking feature of the limiter.
[0031] The same effect as indicated above to enable
pausing by releasing the trigger and continuing delivery
just by moving the trigger in the axial direction again may
be applied to the dose selecting element and the gauge
element. Accordingly, a proximal face of a rib forming the
thread of the gauge element is shallower than a distal
face and a proximal face of the groove forming the thread
of the dose selecting element is shallower than an oppo-
site distal face. Naturally, a similar effect can be achieved
if the thread of the gauge element was a groove and the
thread of the dose selecting element was a rib.
[0032] In order to provide a limit for the maximum dose
a user can dial the gauge element comprises an axial
leading edge and an axial trailing edge at its proximal
end wherein the leading edge engages with a corre-
sponding stop on the limiter when the maximum dose is
reached during dialing. The leading edge of the gauge
element may be designed to be axially longer than the
trailing edge to ensure that the leading edge engages
with the stop on the limiter during dose dialing, while the
trailing edge misses the stop feature during dose dis-
pense.
[0033] The present invention is suitable for manually
driven devices and for spring driven devices. Preferably,
the dose selecting element is coupled to a power reser-
voir, like a spring, which is coupled to the housing such
that rotation of the dose selecting element during dose
selecting accumulates energy in the power reservoir. The
energy accumulated in the power reservoir may drive the
drive mechanism during dose dispensing.
[0034] The drug delivery device may further comprise
a clutch operable by the trigger and located between the
dose selecting element and the drive mechanism. Pref-
erably, wherein the clutch rotationally couples the dose
selecting element and the drive mechanism upon actu-
ation of the trigger and permits relative rotation of, i.e.
de-couples, the dose selecting element and the drive
mechanism during dose selecting, for example as dis-
closed in WO 2016/001299 A1. As an alternative, the
trigger may actuate a clutch coupling the dose selecting

element and the drive mechanism during dose selecting
and de-coupling the dose selecting element and the drive
mechanism during dose dispensing, for example as dis-
closed in EP 1 603 611 B1.
[0035] Drug delivery devices may have various differ-
ent drive mechanisms. Examples are disclosed in EP 1
603 611 B1, WO 2014/033195 A1, WO 2016/001299 A1,
EP 2 054 112 B1, WO 2010/149396 A1 and EP 2 262
553 B1. Preferably, the drive mechanism further com-
prises a drive sleeve, wherein the plunger or piston rod
is coupled to the housing, for example by means of
splines or a thread, and to the drive sleeve, for example
by means of splines or a thread, such that rotation of the
drive sleeve causes axial movement of the plunger rel-
ative to the housing for dispensing doses of the medica-
ment from the medicament reservoir. As an example, the
plunger may be in threaded engagement with the housing
and in splined or in threaded engagement with the drive
sleeve.
[0036] Drug delivery devices of the type which allow
the user to select the dose value typically comprise a
limiter mechanism defining a zero dose stop, i.e. a min-
imum dose position, and a maximum dose stop, i.e. a
position limiting the amount or degree the dose selecting
element may be rotated. Such a limiter may comprise
one or more separate component parts or may be, at
least partially, integrated in the dose selecting element,
the housing and/or the drive mechanism. According to a
preferred embodiment the track comprises at least one
rotational hard stop limiting rotation of the blocking fea-
ture relative to the limiter. Thus, the rotational hard stop
may be located at a position of the limiter defining the
minimum or maximum selectable dose. This feature is
independent of the above mentioned limiter mechanism
for preventing and/or permitting dispensing of certain se-
lected doses. Preferably, the thread comprises at least
one rotational hard stop limiting rotation of the dose se-
lecting element relative to the gauge element, wherein
the rotational hard stop is located at a position defining
the minimum or maximum selectable dose.
[0037] The limiter mechanism according to the present
invention is suitable for use in a drug delivery device hav-
ing a dose selecting element, e.g. a number sleeve or a
component part coupled to a number sleeve, which may
be rotated for more than 360° during dose setting. Ac-
cording to a first aspect, in such a device, the dose se-
lecting element may be axially constrained to an inner or
outer housing of the device, i.e. the dose selecting ele-
ment is not axially movable during dose setting, with the
dose selecting element being in threaded engagement
with a pusher, e.g. a masking pusher like a gauge ele-
ment, which in turn is in engagement with a limiter having
a helical track, preferably with identical pitch as the
threaded engagement. The limiter is preferably rotation-
ally constrained to the dose selecting element and axially
movable relative to the dose selecting element. In addi-
tion, the pusher may engage the helical track of the limiter
such that the axial movement of the limiter is delimited
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by the path defined by the helical track, which comprises
sections permitting axial movement of the limiter, e.g.
wider sections of the path, and sections preventing axial
movement of the limiter, e.g. narrower section of the path.
The limiter may be coupled to a button or trigger, thereby
limiting axial movement of this button or trigger.
[0038] According to a second alternative aspect, in a
device with a dose selecting element which may be ro-
tated for more than 360° during dose setting, the dose
selecting element may be in threaded engagement with
an inner or outer housing such that rotation of the dose
selecting element causes axial displacement of the dose
selecting element relative to the housing. The dose se-
lecting element may comprise the helical track, prefera-
bly with identical pitch as the threaded engagement, i.e.
the dose selecting element comprises a limiter path. An
axially movable pusher may engage the path which com-
prises sections permitting axial movement of the pusher,
e.g. wider sections of the path, and sections preventing
axial movement of the pusher, e.g. narrower section of
the path. The pusher may be coupled to a button or trig-
ger, thereby limiting axial movement of this button or trig-
ger.
[0039] As a third alternative to the two above men-
tioned aspects, the limiter mechanism according to the
present invention is suitable for use in a drug delivery
device having a dose selecting element, e.g. a number
sleeve or a component part coupled to a number sleeve,
which may only be rotated for up to 360° during dose
setting. Although the limiter track may be helical in such
devices, too, it is possible to have a limiter track extending
only circumferentially, i.e. without a pitch. A pusher en-
gaging the limiter track and being coupled to a button or
trigger may limit axial movement of this button or trigger.
[0040] Variations of these three aspects may be pro-
vided regarding interaction of the track and the pusher
engaging the track. For example, the track and the pusher
may be designed that once the pusher has entered a
wider section of the track and dose dispensing has been
initiated by axial displacement of the button or trigger
(with the pusher), dose dispensing may not be stopped
or paused because, during dose dispensing, the pusher
is guided in a section of the track preventing returning of
the button or trigger to the previous axial position, i.e. the
dose setting position when the pusher is guided in the
narrower section of the track. As an alternative, the track
and/or the pusher may be provided with an inclined sur-
face, like a ramp, permitting the pusher to return from a
wider section of the track into a smaller section of the
track, i.e. axial displacement of the button or trigger in a
dose setting position is permitted. As a still further alter-
native, friction between the pusher and the track may be
chosen such that dose dispensing is paused as soon as
the button or trigger is released. Friction between the
pusher and the track may be tuned e.g. by providing a
coating or by providing a rougher or smoother surface,
for example a toothing.
[0041] During dose dialing and dispense the positions

of the blocking feature and the track, in particular its wide
section permitting relative axial movement between the
track and the blocking feature are dictated by a chain of
other components, each with their own associated man-
ufacturing tolerances. A cumulative effect of these com-
ponent tolerances could foreseeably result in the limiter,
other component and dose selecting element being ro-
tationally misaligned (from their nominal positions) to the
point where the blocking feature is still in a narrow section
of the track despite the device having been dialed to a
permissible dose. Accordingly, the blocking feature
and/or the at least one wide section of the track comprises
an alignment feature. For example, the wide section of
the track may comprise a positive detent and the blocking
feature may comprise a corresponding alignment rib at
its surface. The positive detent and the alignment rib may
run in the axial direction. The wide section of the track
and the blocking feature may comprise other suitable
structure at its surface as well. In case of a rotational
misalignment the interaction of the corresponding ramps
(sloped sides) of the rib and ramps (sloped sides) of the
positive detent act to guide the two components back
towards their nominal position. Further, the blocking fea-
ture may comprise lead - in ramps formed on the sides
of the blocking feature facing into circumferential direc-
tion forming for example tapered edges. At the extremes
of tolerance, the lead - in ramp overlaps with the end of
the narrow section of the track when a permissible dose
is dialed. During dose dispense the blocking feature lead
- in ramp leads the blocking feature into the wide section
of the track.
[0042] In another embodiment the proximal end of a
portion comprising the outer thread of the number sleeve
comprises an axial edge which forms a minimum dose
dial stop for the blocking feature, typically corresponding
to the 0IU dial position.
[0043] The term "medicament", as used herein, means
a pharmaceutical formulation containing at least one
pharmaceutically active compound,
wherein in one embodiment the pharmaceutically active
compound has a molecular weight up to 1500 Da and/or
is a peptide, a proteine, a polysaccharide, a vaccine, a
DNA, a RNA, an enzyme, an antibody or a fragment
thereof, a hormone or an oligonucleotide, or a mixture of
the above-mentioned pharmaceutically active com-
pound,
wherein in a further embodiment the pharmaceutically
active compound is useful for the treatment and/or proph-
ylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy,
thromboembolism disorders such as deep vein or pul-
monary thromboembolism, acute coronary syndrome
(ACS), angina, myocardial infarction, cancer, macular
degeneration, inflammation, hay fever, atherosclerosis
and/or rheumatoid arthritis,
wherein in a further embodiment the pharmaceutically
active compound comprises at least one peptide for the
treatment and/or prophylaxis of diabetes mellitus or com-
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plications associated with diabetes mellitus such as dia-
betic retinopathy,
wherein in a further embodiment the pharmaceutically
active compound comprises at least one human insulin
or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or
exendin-3 or exendin-4 or an analogue or derivative of
exendin-3 or exendin-4.
[0044] Insulin analogues are for example Gly(A21),
Arg(B31), Arg(B32) human insulin; Lys(B3), Glu(B29)
human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) human insulin; human insulin, wherein proline
in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro;
Ala(B26) human insulin; Des(B28-B30) human insulin;
Des(B27) human insulin and Des(B30) human insulin.
[0045] Insulin derivates are for example B29-N-myris-
toyl-des(B30) human insulin; B29-N-palmitoyl-des(B30)
human insulin; B29-N-myristoyl human insulin; B29-N-
palmitoyl human insulin; B28-N-myristoyl
LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-
ThrB29LysB30 human insulin; B30-N-palmitoyl-
ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin; B29-N-(ω-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(ω-
carboxyheptadecanoyl) human insulin.
[0046] Exendin-4 for example means Exendin-
4(1-39), a peptide of the sequence H-His-Gly-Glu-Gly-
Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-Ile-Glu-Trp-Leu-Lys-Asn-Gly-
Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.
[0047] Exendin-4 derivatives are for example selected
from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,
des Pro36 Exendin-4(1-39),
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-
4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, IsoAsp28] Exend-
in-4(1-39); or
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-

4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, IsoAsp28] Exend-
in-4(1-39),
wherein the group -Lys6-NH2 may be bound to the
C-terminus of the Exendin-4 derivative;
or an Exendin-4 derivative of the sequence
des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-
NH2,
des Asp28 Pro36, Pro37, Pro38Exendin-
4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-
4(1-39)-NH2,
H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Trp(O2)25, Asp28] Exendin-
4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Trp(O2)25] Ex-
endin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-
4(1-39)-Lys6-NH2,
des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-
4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Lys6-des Pro36 [Met(O)14, Trp(O2)25, Asp28]
Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(O2)25,

13 14 



EP 3 478 343 B1

9

5

10

15

20

25

30

35

40

45

50

55

Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25, Asp28] Exendin-4(S1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any
one of the afore-mentioned Exendin-4 derivative.
[0048] Hormones are for example hypophysis hor-
mones or hypothalamus hormones or regulatory active
peptides and their antagonists as listed in Rote Liste, ed.
2008, Chapter 50, such as Gonadotropine (Follitropin,
Lutropin, Choriongonadotropin, Menotropin), Somatro-
pine (Somatropin), Desmopressin, Terlipressin, Gona-
dorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin,
Goserelin.
[0049] A polysaccharide is for example a glu-
cosaminoglycane, a hyaluronic acid, a heparin, a low mo-
lecular weight heparin or an ultra low molecular weight
heparin or a derivative thereof, or a sulphated, e.g. a
poly-sulphated form of the above-mentioned polysac-
charides, and/or a pharmaceutically acceptable salt
thereof. An example of a pharmaceutically acceptable
salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.
[0050] Antibodies are globular plasma proteins (-150
kDa) that are also known as immunoglobulins which
share a basic structure. As they have sugar chains added
to amino acid residues, they are glycoproteins. The basic
functional unit of each antibody is an immunoglobulin (Ig)
monomer (containing only one Ig unit); secreted antibod-
ies can also be dimeric with two Ig units as with IgA,
tetrameric with four Ig units like teleost fish IgM, or pen-
tameric with five Ig units, like mammalian IgM.
[0051] The Ig monomer is a "Y"-shaped molecule that
consists of four polypeptide chains; two identical heavy
chains and two identical light chains connected by di-
sulfide bonds between cysteine residues. Each heavy
chain is about 440 amino acids long; each light chain is
about 220 amino acids long. Heavy and light chains each
contain intrachain disulfide bonds which stabilize their
folding. Each chain is composed of structural domains
called Ig domains. These domains contain about 70-110
amino acids and are classified into different categories
(for example, variable or V, and constant or C) according
to their size and function. They have a characteristic im-
munoglobulin fold in which two β sheets create a "sand-
wich" shape, held together by interactions between con-
served cysteines and other charged amino acids.
[0052] There are five types of mammalian Ig heavy
chain denoted by α, δ, ε, γ, and m. The type of heavy
chain present defines the isotype of antibody; these
chains are found in IgA, IgD, IgE, IgG, and IgM antibod-
ies, respectively.
[0053] Distinct heavy chains differ in size and compo-
sition; α and γ contain approximately 450 amino acids
and δ approximately 500 amino acids, while m and ε have
approximately 550 amino acids. Each heavy chain has

two regions, the constant region (CH) and the variable
region (VH). In one species, the constant region is es-
sentially identical in all antibodies of the same isotype,
but differs in antibodies of different isotypes. Heavy
chains γ, α and δ have a constant region composed of
three tandem Ig domains, and a hinge region for added
flexibility; heavy chains m and ε have a constant region
composed of four immunoglobulin domains. The variable
region of the heavy chain differs in antibodies produced
by different B cells, but is the same for all antibodies
produced by a single B cell or B cell clone. The variable
region of each heavy chain is approximately 110 amino
acids long and is composed of a single lg domain.
[0054] In mammals, there are two types of immu-
noglobulin light chain denoted by λ and κ. A light chain
has two successive domains: one constant domain (CL)
and one variable domain (VL). The approximate length
of a light chain is 211 to 217 amino acids. Each antibody
contains two light chains that are always identical; only
one type of light chain, κ or λ, is present per antibody in
mammals.
[0055] Although the general structure of all antibodies
is very similar, the unique property of a given antibody is
determined by the variable (V) regions, as detailed
above. More specifically, variable loops, three each the
light (VL) and three on the heavy (VH) chain, are respon-
sible for binding to the antigen, i.e. for its antigen specif-
icity. These loops are referred to as the Complementarity
Determining Regions (CDRs). Because CDRs from both
VH and VL domains contribute to the antigen-binding
site, it is the combination of the heavy and the light chains,
and not either alone, that determines the final antigen
specificity.
[0056] An "antibody fragment" contains at least one
antigen binding fragment as defined above, and exhibits
essentially the same function and specificity as the com-
plete antibody of which the fragment is derived from. Lim-
ited proteolytic digestion with papain cleaves the Ig pro-
totype into three fragments. Two identical amino terminal
fragments, each containing one entire L chain and about
half an H chain, are the antigen binding fragments (Fab).
The third fragment, similar in size but containing the car-
boxyl terminal half of both heavy chains with their inter-
chain disulfide bond, is the crystalizable fragment (Fc).
The Fc contains carbohydrates, complement-binding,
and FcR-binding sites. Limited pepsin digestion yields a
single F(ab’)2 fragment containing both Fab pieces and
the hinge region, including the H-H interchain disulfide
bond. F(ab’)2 is divalent for antigen binding. The disulfide
bond of F(ab’)2 may be cleaved in order to obtain Fab’.
Moreover, the variable regions of the heavy and light
chains can be fused together to form a single chain var-
iable fragment (scFv).
[0057] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. HCI or HBr salts. Basic salts are e.g. salts
having a cation selected from alkali or alkaline, e.g. Na+,
or K+, or Ca2+, or an ammonium ion
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N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of
each other mean: hydrogen, an optionally substituted C1-
C6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or
an optionally substituted C6-C10-heteroaryl group. Fur-
ther examples of pharmaceutically acceptable salts are
described in "Remington’s Pharmaceutical Sciences" 17.
ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company,
Easton, Pa., U.S.A., 1985 and in Encyclopedia of Phar-
maceutical Technology.
[0058] Pharmaceutically acceptable solvates are for
example hydrates.
[0059] Non-limiting, exemplary embodiments of the in-
vention will now be described with reference to the ac-
companying schematic drawings, in which:

Figure 1 shows a perspective view of a drug de-
livery device according to a first em-
bodiment of the present invention;

Figure 2 shows a sectional view of the proximal
end of the device of Figure 1 in a dose
setting state;

Figure 3a shows two components of the device
of Figure 1 in the dose setting state;

Figure 3b shows two components of the device
of Figure 1 in a dose dispensing state;

Figure 4 shows a further component of the de-
vice of Figure 1;

Figure 5 shows in a perspective view a compo-
nent of the device of Figure 1;

Figure 6 shows a perspective view of a drug de-
livery device according to a second
embodiment of the present invention;

Figure 7 shows enlarged detail VII of Figure 6;
Figure 8 shows enlarged detail VIII of Figure 6;
Figure 9 shows enlarged detail IX of Figure 6;
Figure 10 shows an enlarged detail of a longitu-

dinal section of a drug delivery device
according to a third embodiment of the
present invention;

Figure 11 shows an enlarged detail of a longitu-
dinal section of a drug delivery device
according to a fourth embodiment of
the present invention;

Figures 12-13 show an enlarged detail of a perspec-
tive view of a drug delivery device ac-
cording to a fifth embodiment of the
present invention when dose dispense
is stalled;

Figure 14 shows an enlarged detail of a longitu-
dinal section of a drug delivery device
according to a sixth embodiment of the
present invention in a dose setting
state;

Figure 15 shows the view and embodiment of
Figure 14 in a dose dispensing state;

Figures 16a-b show an enlarged detail of a cross sec-
tion of a drug delivery device according

to a seventh embodiment of the
present invention in a nominal dis-
pense position;

Figures 17a-b show an enlarged detail of a cross sec-
tion of the drug delivery device accord-
ing to the seventh embodiment of the
present invention in a tolerance ex-
treme position;

Figure 18 shows an enlarged detail of a cross
section of a drug delivery device ac-
cording to an eighth embodiment of the
present invention in a nominal dis-
pense position;

Figure 19 shows an enlarged detail of a cross
section of the drug delivery device ac-
cording to the eighth embodiment of
the present invention in a dispense po-
sition at extreme of tolerances;

Figure 20 shows an enlarged detail of a cross
section of the drug delivery device ac-
cording to the eighth embodiment of
the present invention in a corrected dis-
pense position;

Figures 21a-b show an enlarged detail of a side view
of two components of a drug delivery
device according to a ninth embodi-
ment of the present invention a) in a
position in which the maximum dose is
dialed and b) in a dispense position;

Figure 22 shows an enlarged detail of a side view
of three components of the drug deliv-
ery device according to the ninth em-
bodiment of the present invention;

Figures 23a-b show an enlarged detail of a side view
of two components of a drug delivery
device according to an tenth embodi-
ment of the present invention a) in a
position in which the maximum dose is
dialed and b) in a dispense position;

Figures 24a-b show an enlarged detail of a side view
of two components of the drug delivery
device according the tenth embodi-
ment of the present invention a) in a
position in which the minimum dose is
dialed and b) in a dispense position;

Figures 25a-b show an enlarged detail of a side view
of a drug delivery device according to
a eleventh embodiment of the present
invention a) of two components and b)
of three components in a position in
which the maximum dose is dialed; and

Figures 26a-b show an enlarged detail of a side view
of two components of the drug delivery
device according to the eleventh em-
bodiment of the present invention a) in
a position in which a minimum dose is
dialed and b) in a dispense position.
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[0060] Figure 1 shows a drug delivery device in the
form of an injection pen which has a basic design as
disclosed in WO 2016/001299 A1. The device has a distal
end (left end in Figure 1) and a proximal end (right end
in Figure 1). The drug delivery device comprises a body
or housing 10, a cartridge holder 20, a threaded plunger
(piston rod) 30, a drive sleeve 40, a nut 50, a dose indi-
cator (number sleeve) 60, a button 70, a dial grip or dose
selector 80, a torsion spring 90, a cartridge (not shown),
a limiter 100, a gauge element 110, a clutch plate 120
and a clutch spring 130. A needle arrangement (not
shown) with a needle hub and a needle cover may be
provided as additional components, which can be ex-
changed as explained above. All components are located
concentrically or essentially concentrically about a com-
mon principal axis I (Figure 2) of the mechanism.
[0061] The housing 10 or body is a generally tubular
casing element having a proximal end with an enlarged
diameter. The housing 10 provides location for the liquid
medication cartridge and cartridge holder 20. As shown
in Figures 1 and 2, the housing comprises a first dose
window 11a and a second gauge window (or lens) 11b
which are incorporated into the housing body e.g. by twin-
shot moulding. The windows 11a, 11b may be moulded
during a first shot in a translucent (and preferably trans-
parent) material, and the outer cover of the housing is
moulded during a second shot in an opaque material.
[0062] The cartridge holder 20 is located at the distal
side of housing 10 and permanently attached thereto.
The cartridge holder may be a transparent or translucent
component which is tubular to receive cartridge. The dis-
tal end of cartridge holder 20 may be provided with means
for attaching a needle arrangement. A removable cap
(not shown) may be provided to fit over the cartridge hold-
er 20 and may be retained via clip features on the housing
10.
[0063] The piston rod 30 is rotationally constrained to
the drive sleeve 40 via a splined interface. When rotated,
the piston rod 30 is forced to move axially relative to the
drive sleeve 40, through a threaded interface with the
housing 10. The piston rod 30 is an elongate member
with an outer thread engaging the corresponding thread
of the housing 10. The interface with the driver 40 com-
prises at least one longitudinal groove or track of the pis-
ton rod 30 and a corresponding protrusion or spline of
the driver 40. At its distal end, the piston rod 30 is provided
with an interface for clip attachment of a bearing.
[0064] The drive sleeve 40 is a hollow member sur-
rounding the piston rod 30 and arranged within number
sleeve 60. It extends from an interface with the clutch
plate 120 to the contact with the clutch spring 130. The
drive sleeve 40 is axially movable relative to the housing
10, the piston rod 30 and the number sleeve 60 in the
distal direction against the bias of clutch spring 130 and
in the opposite proximal direction under the bias of clutch
spring 130.
[0065] A splined tooth interface with the housing pre-
vents rotation of the drive sleeve 40 during dose setting.

This interface comprises a ring of radially extending outer
teeth at the distal end of drive sleeve 40 and correspond-
ing radially extending inner teeth of the housing 10. When
the button 70 is pressed, these spline teeth are disen-
gaged allowing the drive sleeve 40 to rotate relative to
the housing 10. Clutch spring 130 biases the drive sleeve
40 into a position engaging with its teeth the teeth of the
housing. A further splined tooth interface with the number
sleeve 60 is not engaged during dialling, but engages
when the button 70 is pressed, preventing relative rota-
tion between the drive sleeve 40 and number sleeve 60
during dispense. In a preferred embodiment this interface
comprises inwardly directed splines on a flange on the
inner surface of the number sleeve 60 and a ring of ra-
dially extending outer splines of drive sleeve 40. These
corresponding splines are located on the number sleeve
60 and the drive sleeve 40, respectively, such that axial
movement of the drive sleeve 40 relative to the (axially
fixed) number sleeve 60 engages or disengages the
splines to rotationally couple or decouple the drive sleeve
40 and the number sleeve 60.
[0066] A further interface of the drive sleeve 40 com-
prises a ring of ratchet teeth located at the proximal end
face of drive sleeve 40 and a ring of corresponding ratchet
teeth on the clutch plate 120.
[0067] The driver 40 has a threaded section providing
a helical track for the nut 50. In addition, a last dose abut-
ment or stop is provided which may be the end of the
thread track or preferably a rotational hard stop for inter-
action with a corresponding last dose stop of nut 50, thus
limiting movement of the nut 50 on the driver thread. At
least one longitudinal spline of the driver 40 engages a
corresponding track of the lead screw 30.
[0068] The last dose nut 50 is located between the
number sleeve 60 and the drive sleeve 40. It is rotationally
constrained to the number sleeve 60, via a splined inter-
face. It moves along a helical path relative to the drive
sleeve 40, via a threaded interface, when relative rotation
occurs between the number sleeve 60 and drive sleeve
40 which is during dialling only. As an alternative, the nut
50 may be splined to the driver 40 and threaded to the
number sleeve 60. A last dose stop is provided on nut
50 engaging a stop of drive sleeve 40 when a dose is set
corresponding to the remaining dispensable amount of
medicament in the cartridge.
[0069] The dose indicator or number sleeve 60 is a
tubular dose setting element. The number sleeve 60 is
rotated during dose setting (via dose selector 80) and
dose correction by the user and during dose dispensing
by torsion spring 90. The number sleeve 60 is constrained
to the housing 10 by a snap engagement to allow rotation
but not translation. The number sleeve 60 comprises an
annular recess or groove near its distal end which en-
gages a corresponding bead on an inner surface of the
housing 10. The number sleeve 60 is marked with a se-
quence of numbers, which are visible through the gauge
element 110 and the opening 11a in the housing 10, to
denote the dialled dose of medicament. Further, the
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number sleeve 60 has a portion with an outer thread 61
engaging the gauge element 110. End stops may be pro-
vided at the opposite ends of thread to limit relative move-
ment with respect to the gauge element 110. If these end
stops are provided, the number sleeve 60 and the gauge
element 110 define a zero position (’at rest’) and a max-
imum dose position. As an alternative, the limiter 100 and
the gauge element 110 may define a zero position (’at
rest’) and a maximum dose position as explained below.
[0070] Clutch features which have the form of a ring of
splines are provided inwardly directed on number sleeve
60 for engagement with splines of the button 70 during
dose setting and dose correction. A clicker arm may be
provided on the outer surface of number sleeve 60 which
interacts with the drive sleeve 40 and the gauge member
110 for generating a feedback signal. In addition, the
number sleeve 60 is rotationally constrained to the nut
50 and to the clutch plate 120 via a splined interface
comprising at least one longitudinal spline. Further,
number sleeve 60 comprises an interface for attachment
of the torsion spring 90. The number sleeve 60 has a
proximal portion provided with axially extending splines
62 engaging corresponding splines 101 of limiter 100.
Thus, limiter 100 is permanently rotationally constrained
to number sleeve 60 whereas a relative axial movement
between number sleeve 60 and limiter 100 is permitted.
[0071] The button 70 which forms the proximal end of
the device is permanently splined to the dose selector
80. A central stem extends distally from the proximal ac-
tuation face of the button 70. The stem is provided with
a flange carrying the splines for engagement with splines
of the number sleeve 60 when the button 70 is not
pressed, but this spline interface is disconnected when
the button 70 is pressed. The button 70 also has a dis-
continuous annular skirt with triangular shaped teeth.
When the button 70 is pressed, triangular shaped teeth
on the button 70 engage with teeth on the housing 10,
preventing rotation of the button 70 (and hence the dose
selector 80) during dispense. These splines disengage
when the button 70 is released, allowing a dose to be
dialled. Further, a ring of ratchet teeth may be provided
on the inner side of the button flange for interaction with
a clicker feature of clutch plate 120. The button 70 is
axially constrained to limiter 100, for example by snap
engagement, but may be allowed to rotate relative to the
limiter 100.
[0072] The dose selector 80 is axially constrained, but
free to rotate with respect to the housing 10. It is rota-
tionally constrained, via the splined interface, to the but-
ton 70. This splined interface which includes grooves in-
teracting with spline features formed by the annular skirt
of button 70 remains engaged irrespective of the dose
button 70 axial positions. The dose selector 80 or dose
dial grip is a sleeve-like component with a serrated outer
skirt.
[0073] The torsion spring 90 is attached at its distal
end by a hook to the housing 10 and at the other end to
the number sleeve 60. The torsion spring 90 is located

inside the number sleeve 60 and surrounds a distal por-
tion of the drive sleeve 40. The torsion spring 90 is pre-
wound upon assembly, such that it applies a torque to
the number sleeve 60 when the mechanism is at zero
units dialled. The action of rotating the dose selector 80,
to set a dose, rotates the number sleeve 60 relative to
the housing 10, and charges the torsion spring 90 further.
[0074] The cartridge is received in cartridge holder 20.
The cartridge may be a glass ampoule having a moveable
rubber bung at its proximal end. The distal end of car-
tridge is provided with a pierceable rubber seal which is
held in place by a crimped annular metal band. In the
embodiment depicted in the Figures, the cartridge is a
standard 1,5 ml cartridge. The device is designed to be
disposable in that the cartridge cannot be replaced by
the user or health care professional. However, a reusable
variant of the device could be provided by making the
cartridge holder 20 removable and allowing backwinding
of the piston rod 30 and the resetting of nut 50.
[0075] The limiter 100 is a tubular element having ax-
ially extending splines 101 on its inner surface engaging
splines 62 of the number sleeve. The outer surface of
the limiter 100 is provided with a helically extending path,
i.e. a thread form, defined by a helical groove 102. The
thread turns of the groove 102 are spaced from each
other by a helical rib 103. The lead of the thread turns on
the limiter 100 is essentially the same as the lead of
thread 61 of number sleeve 60. In the embodiment of
Figures 3 and 5, the groove 102 is provided with a distal
end stop 104 and a proximal end stop 105. The end stops
104, 105 are rotational hard stops.
[0076] The helical rib 103 is discontinuous with clear-
ances 106 provided between sections in which the rib
103 is present. The groove 102 defines a track with nar-
row sections limiting relative axial movement between
the track and the blocking feature 112 in sections where
the rib 103 is present on both sides of the groove and
wide sections permitting relative axial movement be-
tween the track and the blocking feature 112 in sections
where a clearance 106 is provided. In the embodiment
of Figures 3 and 5 a first larger clearance 106 is arranged
adjacent distal stop 104 (minimum dose stop), a smaller
clearance 106 is provided in a middle portion of rib 103
and a third clearance 106 is provided adjacent proximal
stop 105 (maximum dose stop). The quantity, size and
location of the clearances 106 are shown in the Figures
as an example and may be varied. In the embodiment of
Figures 1 to 5 the wide sections of the track which are
defined by the presence of a clearance 106 on the prox-
imal side of the groove 102 are positioned near the zero
dose stop 104, a little bit more than one full rotation after
the zero dose stop 104 and near the maximum dose stop
105. A blocking feature 112 of gauge element 110 en-
gages groove 102 of limiter 100.
[0077] The gauge element 110 is constrained to pre-
vent rotation but allow translation relative to the housing
10 via a splined interface. As depicted in Figure 4 the
gauge element 110 may comprise a portion in the form
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of e.g. a half shell (left side in Figure 4) and a band-like
portion extending in the distal direction. In Figure 1, the
half shell portion is visible through window 11a and the
band-like portion is visible through window 11b. The
gauge element 110 has a helical feature 111 on its inner
surface which engages with the helical thread cut 61 in
the number sleeve 60 such that rotation of the number
sleeve 60 causes axial translation of the gauge element
110. If the thread 61 of the number sleeve 60 is provided
with rotational end stops, this helical feature 111 on the
gauge element 110 may also create stop abutments
against the end of the helical cut 61 in the number sleeve
60 to limit the minimum and maximum dose that can be
set. In the embodiment depicted in Figures 3 and 5, the
minimum and maximum dose that can be set is limited
by blocking feature 112 of gauge element 110 engaging
distal and proximal stops 104, 105, respectively. As
shown in Figures 3a and 3b, the blocking feature 112
has dimensions permitting that the blocking feature 112
is guided within groove 102 between portions of rib 103.
Further, clearances 106 have dimensions permitting the
blocking feature 112 to be displaced from one thread turn
to the adjacent thread turn when the limiter is moved
axially relative to gauge element 110.
[0078] The gauge element 110 has a partially cylindri-
cal form, with a central aperture or window and two sur-
faces extending on either side of the aperture. The gauge
element 110 is preferably not transparent and thus
shields or covers the number sleeve 60, whereas the
aperture or window allows viewing a portion of the
number sleeve 60. Further, gauge element 110 may have
a cam and a recess interacting with the clicker arm of the
number sleeve 60 at the end of dose dispensing.
[0079] The clutch plate 120 is a ring-like component.
The clutch plate 120 is splined to the number sleeve 60
via splines. It is also coupled to the drive sleeve 40 via a
ratchet interface. The ratchet provides a detented posi-
tion between the number sleeve 60 and drive sleeve 40
corresponding to each dose unit, and engages different
ramped tooth angles during clockwise and anti-clockwise
relative rotation. A clicker arm may be provided on the
clutch plate 120 for interaction with ratchet features of
the button 70.
[0080] The clutch spring 130 is a compression spring.
The axial position of the drive sleeve 40, clutch plate 120
and button 70 is defined by the action of the clutch spring
130, which applies a force on the drive sleeve 40 in the
proximal direction. This spring force is reacted via the
drive sleeve 40, clutch plate 120, and button 70, and
when ’at rest’ it is further reacted through the dose se-
lector 80 to the housing 10. The spring force ensures that
the ratchet interface between drive sleeve 40 and clutch
plate 120 is always engaged. In the ’at rest’ position, it
also ensures that the button splines are engaged with
the number sleeve splines, and the drive sleeve teeth
are engaged with teeth of the housing 10.
[0081] With the device in the ’at rest’ condition as
shown in Figures 1 and 2, the blocking feature 112 is

positioned against its zero dose abutment 104 with the
limiter 100 and the button 70 is not depressed. Dose
marking ’0’ on the number sleeve 60 is visible through
the window 11a of the housing 10 and gauge element
110, respectively. The torsion spring 90, which has a
number of pre-wound turns applied to it during assembly
of the device, applies a torque to the number sleeve 60
and is prevented from rotating by the zero dose abutment.
[0082] The user selects a dose of liquid medicament
by rotating the dose selector 80 clockwise, which gener-
ates an identical rotation in the number sleeve 60. Rota-
tion of the number sleeve 60 causes charging of the tor-
sion spring 90, increasing the energy stored within it. As
the number sleeve 60 rotates, the gauge element 110
translates axially due to its threaded engagement 61, 111
thereby showing the value of the dialled dose. The gauge
element 110 has surfaces either side of the window area
which cover the numbers printed on the number sleeve
60 adjacent to the dialled dose to ensure only the set
dose number is made visible to the user.
[0083] A specific feature of this invention is the inclu-
sion of a visual feedback feature in addition to the discrete
dose number display typical on devices of this type. The
distal end of the gauge element 110 creates a sliding
scale through the small window 11b in the housing 10.
As an alternative, the sliding scale could be formed using
a separate component engaged with the number sleeve
60 on a different helical track.
[0084] As a dose is set by the user, the gauge element
110 translates axially, the distance moved is proportional
to the magnitude of the dose set. This feature gives clear
feedback to the user regarding the approximate size of
the dose set. The dispense speed of an auto-injector
mechanism may be higher than for a manual injector de-
vice, so it may not be possible to read the numerical dose
display during dispense. The gauge feature provides
feedback to the user during dispense regarding dispense
progress without the need to read the dose number itself.
For example, the gauge display may be formed by an
opaque element on the gauge element 110 revealing a
contrasting coloured component underneath. Alterna-
tively, the revealable element may be printed with coarse
dose numbers or other indices to provide more precise
resolution. In addition, the gauge display simulates a sy-
ringe action during dose set and dispense.
[0085] The drive sleeve 40 is prevented from rotating
as the dose is set and the number sleeve 60 rotated, due
to the engagement of its splined teeth with teeth of the
housing 10. Relative rotation must therefore occur be-
tween the clutch plate 120 and drive sleeve 40 via the
ratchet interface.
[0086] The user torque required to rotate the dose se-
lector 80 is a sum of the torque required to wind up the
torsion spring 90, and the torque required to overhaul the
ratchet interface. The clutch spring 130 is designed to
provide an axial force to the ratchet interface and to bias
the clutch plate 120 onto the drive sleeve 40. This axial
load acts to maintain the ratchet teeth engagement of
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the clutch plate 120 and drive sleeve 40. The torque re-
quired to overhaul the ratchet in the dose set direction is
a function of the axial load applied by the clutch spring
130, the clockwise ramp angle of the ratchet teeth, the
friction coefficient between the mating surfaces and the
mean radius of the ratchet interface.
[0087] As the user rotates the dose selector 80 suffi-
ciently to increment the mechanism by one increment,
the number sleeve 60 rotates relative to the drive sleeve
40 by one ratchet tooth. At this point the ratchet teeth re-
engage into the next detented position. An audible click
is generated by the ratchet re-engagement, and tactile
feedback is given by the change in torque input required.
[0088] Relative rotation of the number sleeve 60 and
the drive sleeve 40 is allowed. This relative rotation also
causes the last dose nut 50 to travel along its threaded
path, towards its last dose abutment on the drive sleeve
40.
[0089] With no user torque applied to the dose selector
80, the number sleeve 60 is now prevented from rotating
back under the torque applied by the torsion spring 90,
solely by the ratchet interface between the clutch plate
120 and the drive sleeve 40. The torque necessary to
overhaul the ratchet in the anti-clockwise direction is a
function of the axial load applied by the clutch spring 130,
the anti-clockwise ramp angle of the ratchet, the friction
coefficient between the mating surfaces and the mean
radius of the ratchet features. The torque necessary to
overhaul the ratchet must be greater than the torque ap-
plied to the number sleeve 60 (and hence clutch plate
120) by the torsion spring 90. The ratchet ramp angle is
therefore increased in the anti-clockwise direction to en-
sure this is the case whilst ensuring the dial-up torque is
as low as possible.
[0090] The user may now choose to increase the se-
lected dose by continuing to rotate the dose selector 80
in the clockwise direction. The process of overhauling
the ratchet interface between the number sleeve 60 and
drive sleeve 40 is repeated for each dose increment. Ad-
ditional energy is stored within the torsion spring 90 for
each dose increment and audible and tactile feedback is
provided for each increment dialled by the re-engage-
ment of the ratchet teeth. The torque required to rotate
the dose selector 80 increases as the torque required to
wind up the torsion spring 90 increases. The torque re-
quired to overhaul the ratchet in the anti-clockwise direc-
tion must therefore be greater than the torque applied to
the number sleeve 60 by the torsion spring 90 when the
maximum dose has been reached.
[0091] During dose setting, the blocking feature 112 is
guided in groove 102 between portions of rib 103. This
may cause a relative axial movement of the limiter 100
with respect to the number sleeve 60 if the lead of threads
61 and 102 is not identical. If the user continues to in-
crease the selected dose until the maximum dose limit
is reached, the blocking feature 112 engages with max-
imum dose abutment 105 on the limiter 100. This pre-
vents further rotation of the limiter 100, number sleeve

60, clutch plate 120 and dose selector 80.
[0092] Depending on how many increments have al-
ready been delivered by the mechanism, during selection
of a dose, the last dose nut 50 may contact its last dose
abutment with stop face of the drive sleeve 40. The abut-
ment prevents further relative rotation between the
number sleeve 60 and the drive sleeve 40, and therefore
limits the dose that can be selected. The position of the
last dose nut 50 is determined by the total number of
relative rotations between the number sleeve 60 and
drive sleeve 40, which have occurred each time the user
sets a dose.
[0093] With the mechanism in a state in which a dose
has been selected, the user is able to deselect any
number of increments from this dose. Deselecting a dose
is achieved by the user rotating the dose selector 80 anti-
clockwise. The torque applied to the dose selector 80 by
the user is sufficient, when combined with the torque ap-
plied by the torsion spring 90, to overhaul the ratchet
interface between the clutch plate 120 and drive sleeve
40 in the anti-clockwise direction. When the ratchet is
overhauled, anti-clockwise rotation occurs in the number
sleeve 60 (via the clutch plate 120 and torsion spring 90),
which returns the number sleeve 60 towards the zero
dose position, and unwinds the torsion spring 90. The
relative rotation between the number sleeve 60 and drive
sleeve 40 causes the last dose nut 50 to return along its
helical path, away from the last dose abutment.
[0094] With the mechanism in a state in which a dose
has been selected, the user is able to activate the mech-
anism to commence delivery of a dose. Delivery of a dose
is initiated by the user depressing the button 70 axially
in the distal direction. As noted above, the limiter 100 is
axially constrained to the button 70. Thus, activation of
the mechanism, i.e. initiation of dose dispensing, requires
a distal movement of the limiter 100 that corresponds to
the axial movement of button 70. However, axial move-
ment of the limiter 100 is limited if blocking feature 112
of the gauge element 110 engages a narrow section of
the track formed by groove 102 and rib 103 because the
gauge element 110 is coupled to the housing 10 via
number sleeve 60. In other words, although gauge ele-
ment 110 travels axially during dose setting, the position
of the gauge element 110 with respect to the housing 10
is fixed as dose setting is stopped due to the helical fea-
ture 111 on the gauge element 110 engaging the helical
cut 61 of the number sleeve which is axially constrained
to the housing 10. On the other hand, if blocking feature
112 is in a wide section of the track, i.e. a section with
clearance 106, the limiter 110 may be displaced relative
to the gauge element 110 with the blocking feature 112
passing from one thread turn into an adjacent thread turn,
thus allowing depressing of the button 70.
[0095] Referring now to Figures 3a and 3b, the limiter
100 may be connected to the button 70 with a joint that
permits relative rotation, but not axial movement. When
the button 70 is pushed in the needle direction (to dis-
pense a dose), the force is transmitted to the limiter 100
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to try to move it proximally relative to the gauge element
110 and number sleeve 60 components. If the blocking
feature 112 of the gauge element 110 is located in a
region where it abuts the distal side of a portion of the
blocking rib 103 of the limiter 100, then the limiter 100
cannot be moved distally, meaning that the button 70
cannot move distally relative to the number sleeve 60 or
gauge element 110. This in turn means that the clutch
between the button 70 and number sleeve 60 does not
disengage and so the dose cannot be dispensed.
[0096] In Figure 3a the components are arranged in a
position where the blocking feature 112 on the gauge
element aligns on the distal side with a gap or clearance
106 in the blocking rib 103, i.e. the blocking feature 112
is in a wide section of the track. For example, this might
be a desired therapeutic dose. In this position, it is pos-
sible to displace the limiter 100 in the distal direction rel-
ative to the gauge element 110 and number sleeve 60
and so a dose can be delivered. Figure 3b shows the
limiter 100 displaced distally with respect to the number
sleeve 60, the gauge element 110 and the housing 10,
such that the blocking feature 112 has moved within the
wide section of the track from one thread turn to the ad-
jacent proximal thread turn.
[0097] When the blocking feature 112 is engaged on
the distal side of the blocking rib 103, the user is prevent-
ed from dispensing a dose as described above. In this
condition, axial force applied by the user is transmitted
from the button 70 via limiter 100 to the blocking feature
112 on the gauge element 110 and then directly on to
the number sleeve 60 and the housing 10. Due to the
relatively short, direct load path between the blocking
features, the blocking action is strong and positive (i.e.
there should be little flexibility in this stop, which if present
could confuse users).
[0098] When the button 70 is depressed, splines be-
tween the button 70 and number sleeve 60 are disen-
gaged, rotationally disconnecting the button 70 and dose
selector 80 from the delivery mechanism, i.e. from
number sleeve 60, gauge element 110 and torsion spring
90. Triangular teeth on the button 70 engage with teeth
on the housing 10, preventing rotation of the button 70
(and hence the dose selector 80) during dispense. As
the button 70 is stationary during dispense, it can be used
in the dispense clicker mechanism. A stop feature in the
housing 10 may limit axial travel of the button 70 and
reacts any axial abuse loads applied by the user, reduc-
ing the risk of damaging internal components.
[0099] The clutch plate 120 and drive sleeve 40 travel
axially with the button 70. This engages the splined tooth
interface between the drive sleeve 40 and number sleeve
60, preventing relative rotation between the drive sleeve
40 and number sleeve 60 during dispense. The splined
tooth interface between the drive sleeve 40 and the hous-
ing 10 disengages, so the drive sleeve 40 can now rotate
and is driven by the torsion spring 90 via the number
sleeve 60, and clutch plate 120.
[0100] Rotation of the drive sleeve 40 causes the pis-

ton rod 30 to rotate due to their splined engagement, and
the piston rod 30 then advances due to its threaded en-
gagement to the housing 10. The number sleeve 60 ro-
tation also causes the gauge element 110 to traverse
axially back to its zero position whereby the zero dose
abutment stops the mechanism.
[0101] Tactile feedback during dose dispense may be
provided via the compliant cantilever clicker arm integrat-
ed into the clutch plate 120. This arm interfaces radially
with ratchet features on the inner surface of the button
70, whereby the ratchet tooth spacing corresponds to the
number sleeve 60 rotation required for a single increment
dispense. During dispense, as the number sleeve 60 ro-
tates and the button 70 is rotationally coupled to the hous-
ing 10, the ratchet features engage with the clicker arm
to produce an audible click with each dose increment
delivered.
[0102] Delivery of a dose continues via the mechanical
interactions described above while the user continues to
depress the button 70. If the user releases the button 70,
the clutch spring 130 returns the drive sleeve 40 to its ’at
rest’ position (together with the clutch plate 120 and but-
ton 70), engaging the splines between the drive sleeve
40 and housing 10, preventing further rotation and stop-
ping dose delivery. This only occurs if the button 70 is
released in a location where the limiter 100 allows the
button 70 to return to the ’at rest’ position. If the button
70 is released with the limiter 100 located in a blocked
position, then the button 70 is prevented from returning.
[0103] During delivery of a dose, the drive sleeve 40
and number sleeve 60 rotate together, so that no relative
motion in the last dose nut 50 occurs. The last dose nut
50 therefore travels axially relative to the drive sleeve 40
during dialling only. As the dose is dispensed, the number
sleeve 60 and the limiter 100 spin against the housing
10, whilst the gauge element 110 travels axially (with no
rotation) back towards the distal needle-end of the de-
vice. The limiter 100 is moved proximally by the user
pressing on the button 70, resulting in the blocking feature
112 running along the proximal side of the blocking rib
103.
[0104] Once the delivery of a dose is stopped, by the
distal end of the helical feature 11 contacting the distal
end of thread 61, the user may release the button 70,
which will re-engage the spline teeth between the drive
sleeve 40 and housing 10. The mechanism is now re-
turned to the ’at rest’ condition. Due to the clearance 106
near the minimum dose stop 104 blocking element 112
returns into its original position, i.e. it returns to its original
thread turn passing through the clearance 106 of rib 103.
[0105] At the end of dose dispensing, additional audi-
ble feedback may be provided in the form of a ’click’,
distinct from the ’clicks’ provided during dispense, to in-
form the user that the device has returned to its zero
position via the interaction of the clicker arm on the
number sleeve 60 with the ramp on the drive sleeve 40
and the cam and the recess on the gauge element 110.
This embodiment allows feedback to only be created at
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the end of dose delivery and not created if the device is
dialled back to, or away from, the zero position.
[0106] Because the features that define the deliverable
dose values are all formed on the limiter 100, the device
can be configured for different applications very easily
by changing only one component. Similarly, because the
dose limitating features do not protrude beyond the basic
’envelope’ of the limiter 100, it should also be straightfor-
ward to assemble a wide range of different device con-
figurations using common automated assembly equip-
ment.
[0107] Although the ribs 103 are depicted as having
proximal and distal side surfaced being mainly perpen-
dicular to the axis I of the device, other embodiments
may have a ramp-like configuration of the ribs with a
steeper distal face and a slanted proximal face. In addi-
tion or as an alternative, the blocking features may have
a ramp-like configuration of the ribs with a steeper prox-
imal face and a slanted distal face. This facilitates return-
ing of the blocking feature into the adjacent distal thread
turn even if the blocking feature is in a narrow section of
the track. This may be required to pause or stop dose
dispensing.
[0108] A second embodiment is shown in Figures 6 to
9. The device comprises an outer housing 10’, a cartridge
holder 20’, a piston rod 30’, a dose selecting element 60’
and a button 70’ or trigger. The dose selecting element
60’ is in threaded engagement with the housing 10’ by
means of a helical housing rib 10a being guided in a
female helical thread form 102’ of the dose selecting el-
ement as shown in Figure 9 in more detail. Thus, the
dose selecting element is axially displaced relative to the
housing upon rotation of the dose selecting element. A
window 11’ is provided in the housing 10’ such that a
scale provided e.g. on the outer surface of the dose se-
lecting element 60’ is visible in the window 11’.
[0109] Further, a limiter blocking feature 112’ is pro-
vided at the distal end of the dose selecting element 60’.
The blocking feature 112’ may be a unitary component
part of the dose selecting element or may be axially and
rotationally constrained to the dose selecting element.
The blocking feature 112’ comprises a helical groove 102’
defined by helical ribs 103’. The pitch and lead of the
helical groove 102’ correspond to the pitch and lead of
the threaded interface between the dose selecting ele-
ment 60’ and the housing 10’. A clearance 106’ is pro-
vided at two positions of the blocking feature 112’, there-
by defining wider sections of the track of groove 102’,
while the remaining sections of groove 102’ define a nar-
rower track.
[0110] A limiter 100’ in the form of an elongate pusher
extends and is axially guided within the housing 10’. Lim-
iter 100’ is coupled with its proximal end to the button 70’
and with its distal end to the blocking feature 112’. Figure
7 shows in more detail that a pin-like feature 107 of the
limiter 100’ engages groove 102’ of the blocking feature
112’ at the distal end of the limiter. Figure 8 shows that
a pin-like feature 108 of the limiter engages a circumfer-

entially extending groove 71 of the button 70’. Thus, but-
ton 70’ may be rotated relative to the limiter 100’, e.g.
during dose setting, but transmits axial movement of the
button to the limiter.
[0111] In the embodiment of Figure 7, the distal face
of rib 103’ is shown serrated. This serration 103a is mated
with the pin 107 such that the friction between blocking
feature 112’ and limiter 100’ is increased if the pin 107
abuts the distal face of rib 103’. The serration may be
formed such that relative rotation between the pin 107
and the distal face of rib 103’ is substantially, preferably
fully, prevented.
[0112] In use of the device a dose is set by rotation of
button 70’ which causes concurrent rotation of the dose
selecting element 60’. Rotation of the dose selecting el-
ement 60’ results in axial displacement of the dose se-
lecting element 60’ due to its threaded engagement with
the housing 10’. Button 70’ is not axially displaced during
dose setting such that limiter 100’ is not moved axially,
either. The distal end of limiter with pin 107 is guided in
groove 102’ of the blocking feature 112’ of dose selecting
element 60’. As long as pin 107 is guided in the narrow
section of groove 102’, i.e. if the pin 107 is not in line with
a clearance 106’, axial movement of the button 70’ (which
is required to initiate dose dispensing) is prevented due
to the interaction with limiter 100’.
[0113] If a dose has been set which corresponds to a
predefined dose, the pin 107 is aligned with a clearance
106’, that is a wider section of groove 102’. In this position,
a user may push button 70’ to start dose dispensing. Dur-
ing this axial movement of limiter 100’ and button 70’, pin
107 moves through clearance 106’ from a proximal
thread form of groove 102’ into the distally adjacent
thread form. Actuation of the button 70’ may e.g. release
a torsion spring 90’ for driving the piston rod 30’. This
may also cause the dose selecting element 60’ to wind
back together with the limiter 100’ being guided in block-
ing feature 112’.
[0114] If a user releases button 70’ prior to having the
previously set dose fully dispensed, a not shown spring
may bias the button in the proximal direction. The button
70’ entrains limiter 100’ axially such that pin 107 contacts
the serrated distal face 103a of rib 103’. Due to the inter-
action of the serrated face with pin 107 (and/or due to
friction) further rotation of the blocking feature 112’, and
thus the dose selecting element 60’, is stopped by limiter
100’. This in turn stops dose dispensing. Dose dispensing
may be continued by actuation of the button 70’ which
releases the engagement (or friction) of pin 107 with the
serrated face 103a of rib 103’.
[0115] In the embodiment of Figures 6 to 9, groove
102’ being the track is a slide way for a slide block formed
by pin 107 which is the blocking feature 112’. In addition,
groove 102’ is the thread form engaging helical housing
rib 10a. In other words, the slide way for the limiter mech-
anism may be identical with a thread provided for inter-
action of further components of the drug delivery device,
preferably the thread guiding the dose selecting element
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and/or a number sleeve. This may have the benefit of
reducing the space required for the limiter mechanism.
On the other hand, in the embodiment of Figures 1 to 5,
the slide way formed by groove 102, i.e. the track, and
the slide block formed by blocking feature 112 are pro-
vided separate and spaced from the thread 61, 111 guid-
ing the dose selecting element 60 and the gauge element
110 with respect to each other. In other words, the slide
way for the limiter mechanism may be separate from a
thread provided for interaction of further components of
the drug delivery device, preferably the thread guiding
the dose selecting element and/or a number sleeve. As
a further alternative, the slide way and the slide block of
the limiter mechanism may be located close to, e.g. over-
lapping with, a thread provided for interaction of further
components of the drug delivery device, preferably the
thread guiding the dose selecting element and/or a
number sleeve. For example, a slide way (track) of the
limiter mechanism may be provided such that it is inter-
posed between the female thread guiding the dose se-
lecting element and/or a number sleeve, i.e. a groove of
the limiter mechanism is provided adjacent to a groove
of the further thread guiding the dose selecting element
and/or a number sleeve. Again, this may have the benefit
of reducing the space required for the limiter mechanism.
[0116] The first embodiment of Figures 1 to 5 or the
second embodiment shown in Figures 6 to 9 may further
improved by a mechanism explained in detail below with
regard to Figures 10 to 15 which increases the likelihood
of stopping delivery of a dose when the button is released
part way through dispense of the dose and continue de-
livery by pressing the injection button again. All embod-
iments described with reference to Figures 10 to 26b in
the following are derived from the embodiment depicted
in Figures 1 to 5 but the described inventive features may
be transferred to the embodiment shown in Figures 6 to
9 accordingly.
[0117] During dispense, if the user stops applying force
to the button 70 in the first embodiment shown in Figures
1 to 5 the limiter 100 is pushed proximally (the proximal
direction is depicted in Figure 10 and the following Fig-
ures by arrow P) by the clutch spring 130. If this occurs
in a region where the blocking feature 112 aligns with
one clearance 106 in rib 103 the limiter 100 (and button
70) can return to their dialing positions and dispense will
stop. However, if the application or force is removed from
the button 70 when the blocking feature 112 abuts the
distal side of the rib 103 the return of the limiter 100 is
blocked by the gauge element 110 and one of the three
following scenarios could occur.

a) The device continues to dispense the entire dialed
dose.
b) The device continues to dispense until a clearance
106 in the rib 103 is reached, at which point transla-
tion of the limiter 100 is no longer blocked by the
gauge element 110 and it can return to its dialing
position.

c) The additional friction in the system (caused by
the interaction of the gauge element 110 and the
limiter 100) is sufficient to stop dispense of the de-
vice.

[0118] The embodiments described below are de-
signed to improve the probability of scenario c) occurring
which is potentially advantageous for user safety and
control. This in particular is because upon pausing deliv-
ery, the user will be unable to adjust the dose from the
preselected value, but will be able to continue delivery
by pressing the button 70 again.
[0119] In a first embodiment shown in Figure 10 the
flank angle of the proximal face 103b of rib 103 and the
flank angle of the distal face 112a of the blocking feature
112 of the gauge element 110 is altered and, in particular,
made shallower so that the reaction force at the interface
between the two abutting surfaces 103b; 112a increases
when they are brought into contact by the force of the
clutch spring 130. This effect relies on the regular stiff-
ness of the two elements creating a so-called wedging
effect. Because reaction force and friction force are di-
rectly proportional the increase in reaction force due to
this wedging effect creates a proportional increase in fric-
tion which acts to hold dispense. As one can derive from
Figure 10 showing a longitudinal section through the lim-
iter 100 and the gauge element 110 the blocking element
112 and each rib 103 forming the track 102 of the limiter
100 comprise a saw-tooth cross-sectional form wherein
one flank has a shallower angle than the other. In this
case, the proximal face 103b of rib 103 has a shallower
angle then the distal face 103c. Accordingly, the distal
face 112a of the blocking feature 112 has a shallower
angle than the proximal face 112b. If the dispense is
stalled the distal face 112a of the blocking feature 112
abuts to the proximal face 103b of the blocking rib 103
exhibiting a strong friction force. The angle difference
between the two flanks of the blocking feature 112 or the
rib 103 amounts, for example, to a value between 10°
and 60°. The same effect can be achieved in an alterna-
tive embodiment by making only one of the mating faces
of the limiter rib or blcoking feature shallow. The reason
that both are made shallow is that this increases the
strength of the features when subjected to load in the
blocking condition.
[0120] The same effect and advantage is received
when, in another embodiment, the interface between the
gauge element 110 and the number sleeve 60 is taken
into account. If the button 70 is released mid-dispense,
the clutch spring 130 forces the proximal face 111a of
the rib forming the helical feature 111 onto the proximal
side of the thread 61 formed as a groove (see Figure 11).
Accordingly, the proximal face 61a of the groove 61 is
shallower than the distal face 61b of the thread 61 and
the proximal face 111a of the helical feature 111 is shal-
lower than the distal face 111b. This creates a propor-
tional increase in friction leading to stall the dispense
movement if the button 70 is released as well.
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[0121] In another embodiment at least one detent 103d
is provided at the proximal side of rib 103 of the limiter
100 (see Figure 12). Preferably a plurality of detents 103d
are arranged, preferably accommodated at the proximal
side of rib 103 at regular intervals, to aid in retarding the
relative motion of the limiter 100 and the gauge element
110. In an embodiment, the detent 103d comprises an
approximately rectangular base area forming an inden-
tation within the rib 103 and is surrounded by tapered
edges. During dialing or dispense, these detents 103d
are sized such that the blocking feature 112 of the gauge
element 110 runs in clearance of them. However, if the
user ceases to apply force to the button 70 during dis-
pense, the blocking rib 103 is forced proximally into the
blocking feature 112, causing it to come into contact with
one of the detents 103d (see Figure 13). This contact will
act to hold the relative motion between the gauge element
110 and the limiter 100 and thus stop dispense.
[0122] The embodiment shown in a longitudinal sec-
tion in Figures 14 and 15 uses ramps on the limiter 100
to create a one-way commit feature. One commit ramp
106a is formed in the clearance 106 of the blocking rib
103 so that, in order to initiate a dispense event, the block-
ing feature 112 is forced over and passes this ramp 106a
when the limiter 100 moves in distal direction (see arrow
D). The ramps are axially asymmetric, meaning greater
force is required to move the blocking feature 112 past
the ramp 106a in distal direction. Therefore, as shown in
Figure 15 if the button 70 is released during dispense the
ramp 106a acts to stop the blocking feature 112 and
thereby the gauge element 110 returning to its dialing
position. The ramp 106a comprises therefore a shallower
flank on its distal side than on its proximal side. The crown
line of the ramp 106a runs in a direction perpendicular
to the axial direction (axis I) and comprises a smaller
inclination on the distal side than on the proximal side.
[0123] All features described above for supporting safe
dispense of the drug when the pressure applied to the
button 70 is released may be combined. The features
may analogously be used for the embodiment shown in
Figures 6 to 9 as well.
[0124] The embodiments described in Figures 16a,
16b, 17a, 17b, 18, 19 and 20 improve the alignment of
the gauge element 110 and limiter 100 of the device de-
scribed in Figures 1 to 5 above. The key objective of the
alignment feature is to ensure that the blocking and dis-
pensing functions of the device are unaffected at ex-
tremes of component tolerances and in particular to
achieve acceptable blocking strength.
[0125] The features described below may similarly be
used for other devices as well, in particular the device of
Figures 6 to 9 as the features are designed to address a
device mechanism which displays a relative helical
movement of a feature with respect to a secondary com-
ponent.
[0126] During dialing the blocking feature 112 of the
device shown in Figures 1 to 5 travels along a helical
path 102 between the blocking ribs 103. When the device

button 70 is pushed in the distal direction in order to dis-
pense a dose, this force is transmitted to the limiter 100
which tries to move distally relative to the gauge element
110. If the dialed dose is equal to a desired therapeutic
dose, in this position it is possible to displace the limiter
100 in the distal direction relative to the gauge element
110 leading to dose delivery. However, the position of
the blocking feature 112 relative to the limiter 100 is dic-
tated by a chain of other components, each with their
own associated manufacturing tolerances. The cumula-
tive effect of these component tolerances could foresee-
ably result in the limiter 100 and gauge element 110 being
rotationally misaligned (from their nominal positions
shown in Figure 3a) to the point where the blocking fea-
ture 112 abuts a region of the blocking rib 103 despite
the device having been dialed to a permissible dose. The
embodiments of devices described with regard to Figures
16a to 20 make it possible to control the alignment of the
limiter 100 and the gauge element 110 such that the
blocking and dispensing functions of the inventive device
are supported even at extremes of component toleranc-
es.
[0127] In the embodiment depicted in Figures 16a to
17b the blocking feature 112 comprises lead-in ramps
112g formed on both faces of the projection 112 in the
circumferential direction. The lead-in ramps 112g form
slanted or tapered faces at the inner ends of the blocking
feature 112. If the tolerances are small, the blocking fea-
ture 112 moves through the clearance 106 without touch-
ing the blocking rib 103 in order to initiate dispense (see
Figures 16a and 16b). At extremes of tolerance, the lead-
in ramps 112g at the blocking feature 112 rotationally
overlap with the blocking rib 103 of the limiter 100 even
if the correct dose is dialed. When a user initiates dis-
pense by pushing the button 70, the limiter 100 translates
axially so that the blocking feature 112 and the rib 103
come into contact. As it is shown in Figures 17a and b
the blocking feature lead-in ramp 112g acts to correct
the rotational position of the gauge element 110 and the
limiter 100 so that dispense can occur, using the available
rotational clearances between components in the toler-
ance chain.
[0128] In another embodiment the clearance 106 com-
prises a positive detent 106d or groove formed by two
ribs extending in axial direction. This means the base line
of the detent extends in the axial direction. The detent
comprises a triangular cross section. Correspondingly,
the blocking feature 112 comprises a meshing alignment
ramp 112p which also extends in the axial direction, i.e.
its crown line extends in the axial direction. As one can
derive from the Figures 18 to 20 the elevation of the align-
ment ramp 112p and the depression of the detent 106d
are in the radial direction. In a nominal dispense position
shown in Figure 18 the alignment ramp 112p at the block-
ing feature 112 of the gauge element 110 is flanked by
the flanks of the detent 106d and the alignment features
112p and 106d are aligned. If, due to manufacturing tol-
erances and functional clearances, these components
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are rotational misaligned (i.e. away from the nominal) by
more than a specified, allowable rotation, the detent 106d
and the ramp 112p come into contact (see Figure 19).
The contact of the alignment ramp 112p and the detent
106d combined with the angle of their sloped sides, acts
to guide the clearance 106 and the blocking feature 112
back towards their nominal position depicted in Figure
18. The corrected dispense position is shown in Figure
20. In this position the blocking feature 112 is fully placed
within the clearance 106 (see the regular edge 112e of
the blocking feature 112 in Figure 20) and is allowed to
travel through the clearance 106 in order to initiate dose
dispense.
[0129] The embodiments shown in Figures 21a to 26b
are directed to control the maximum and/or the minimum
dose that could be dialed by the device. If the user is
allowed to dial higher than a maximum dose exceeding
the maximum permitted dose within the track during dose
dispense, the blocking feature 112 would run into the
back of the track, impeding dispense and may jam the
device. At the minimum dose dial stop the problem is
reverse: the stop location required to stop dispense at
zero units would block the dialing path of the opposing
blocking feature. The following embodiments describe
various dial stop designs which overcome this issue and
allow fully configurable maximum doses for the device
depicted in Figures 1 to 5. The designs may similarly also
be provided with the device described with reference to
Figures 6 to 9.
[0130] In the embodiment shown in Figures 21a and
21b the hands of the threads on limiter 100 and number
sleeve 60 as well as gauge element 110 are reversed
compared with the embodiment depicted in Figures 1 to
5. The effect of this, assuming all other components with-
in the device remain the same, is that the gauge element
110 now travels in the opposite direction during dialing
and dispense such that the maximum dose stop feature
104a now sits at the distal end of the device. Distal axial
movement of the limiter 100 relative to the gauge element
110 now results in the blocking feature 112 moving away
from the dose stop (rather than towards it, as in the em-
bodiment shown in Figures 1 to 5) and as a result, the
maximum dose dial stop feature 104a on the limiter 100
is located in the dialing path 102 of the blocking feature
112 without impeding the blocking feature 112 during dis-
pense.
[0131] The minimum dose dial stop (e.g. the zero unit
dial stop) is formed in this embodiment for example by
using the interaction between the number sleeve 60 and
the gauge element 110 rather than the limiter 100 and
the gauge element 110. This is achieved by reacting a
proximal end face 111d of the helical feature 111 of the
gauge element 110 against the proximal end face 61d of
the thread 61 of the number sleeve 60. The location of
the faces 111 d and 61d is shown in Figure 22. The prox-
imal end faces 111d, 61d run parallel to the axial direction
I.
[0132] In the embodiment shown in Figures 23a to 24b

the hands of the threads on limiter 100, gauge element
110 and number sleeve 60 are the same as in the em-
bodiment shown in Figures 1 to 5. In this embodiment,
the maximum dose stop feature 105d and the minimum
dose stop feature 104d extend across two adjacent
grooves 102 forming an axial edge or face and run trans-
verse along two adjacent grooves 102 and one interme-
diate rib 103. In this embodiment it is assumed that only
one maximum or minimum dialing feature is sufficient to
withstand the prerequisite blocking load. Using only one
feature removes the risk of a dial stop impeding the travel
of a second blocking feature. Figures 23a and 23b show
the blocking feature 112 in the maximum dose dial posi-
tion, wherein in Figures 24a and 24b the blocking feature
112 is in the minimum dose dial position.
[0133] In the embodiment shown in Figures 25 and 26
unlike the previous embodiment avoids placing the max-
imum dose stop feature in the dialing or dispense groove
102 of the gauge element 110. Instead this embodiment
uses a larger diameter stop that acts against a leading
edge 113 of the gauge element 110 as shown in Figure
25. Leading edge 113 of the gauge element 110 is de-
signed to be longer in axial direction than a trailing edge
(not shown) to ensure that the leading edge 113 engages
with the stop feature 109 on the limiter 100 during dialing
while the trailing edge misses this stop feature 109 during
dispense. The stop feature 109 at the limiter 100 may be
formed as a projection with a face running in axial direc-
tion to which the leading edge 113 of the gauge element
110 abuts when the maximum dose is dialed (see Figure
25b). The leading edge 113 of the gauge element 110 is
formed by a step-like structure formed at its proximal end.
The leading edge 113 runs in axial direction. The maxi-
mum dose stop feature 109 is formed within the groove
102 of the limiter 100 at the proximal end of the groove
102.
[0134] As shown in Figures 26a and 26b, the minimum
dose a user can dial in this embodiment is limited by the
blocking feature 112 on the gauge element 110 reacting
against the number sleeve 60. Unlike the limiter 100, the
number sleeve 60 remains fixed axially relative to the
gauge element 110 as the button 70 is pressed which
means any stops formed on the number sleeve 60 would
always be in the right position to provide dialing or dis-
pense stops against the blocking feature 112 on the
gauge element 110. The minimum dose stop 60a is
formed on a step-like structure at the distal end of the
number sleeve 60 providing an edge which runs axially.
The blocking feature 112 abuts this minimum dose stop
60a when the minimum dose a user can dial is reached.
By this embodiment, the travel of the opposite blocking
feature (rib 103) at the limiter 100 is not impeded during
dialing.
[0135] In another embodiment an additional compo-
nent which is both axially and rotationally locked to the
number sleeve may be provided to limit the maximum
dialable dose. This component allows the limiter 100 to
translate axially between it and the number sleeve.
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Reference Numerals:

[0136]

10, 10’ housing
10a helical housing rib
11a, 11b window
11’ window
20, 20’ cartridge holder
30, 30’ piston rod (plunger)
40 drive sleeve
50 nut
60, 60’ dose selecting element (number sleeve)
60a minimum dose stop
61 thread
61a proximal face
61b distal face
61d proximal end face
62 spline
70 button (trigger)
71 groove
80 dose selector
90, 90’ torsion spring
100, 100’ limiter
101 spline
102, 102’ groove
103 rib
103a serration
103b proximal face of rib 103
103c distal face of rib 103
103d detent
104 zero dose stop
105 maximum dose stop
106 clearance
106a ramp
106d positive detent
107 pin
108 pin
109 stop feature
110 gauge element
111 helical feature (thread segment)
111a proximal face
111b distal face
111d proximal face
112, 112’ blocking feature
112a distal face
112b proximal face
112e regular edge
112g lead-in ramp
112p alignment ramp
113 leading edge
120 clutch plate
130 clutch spring

I axis
D arrow showing distal direction
P arrow showing proximal direction

Claims

1. Drug delivery device for selecting and dispensing a
number of doses of a medicament, the device com-
prising
a medicament reservoir attached to a housing (10;
10’),
a drive mechanism (30, 40) comprising a plunger
(30; 30’) axially movable relative to the housing (10;
10’) for dispensing doses of the medicament from
the medicament reservoir,
a dose selecting element (60, 80; 60’) releasably
coupled to the drive mechanism and rotatable rela-
tive to the housing (10; 10’) in a first direction for
selecting a dose,
a trigger (70; 70’) axially movable relative to the hous-
ing (10; 10’) for initiating dispensing of a dose se-
lected by the dose selecting element (60, 80; 60’),
wherein the trigger (70; 70’) is adapted such that
axial movement of the trigger relative to the housing

- releases a clutch and a blocking mechanism
within the device thereby permitting that a dis-
pensing force or torque is transmitted from a
spring to a drive mechanism for dose dispensing
and
- actuates the drive mechanism for dose dis-
pensing,

characterized in that the device further comprises
a limiter (100; 100’) selectively permitting and pre-
venting axial movement of the trigger (70; 70’) de-
pending on the amount of the selected dose, wherein
the limiter (100; 100’) is rotationally constrained to
the dose selecting element (60, 80; 60’) and is axially
constrained to the trigger (70; 70’), wherein one of
the limiter (100; 100’) and a component part (110)
axially coupled to the housing (10; 10’) comprises a
track (102; 102’) which is in engagement with a block-
ing feature (112; 112’) of the other of the limiter (100;
100’) and the component part (110) axially coupled
to the housing (10; 10’), and wherein the track com-
prises at least one narrow section limiting relative
axial movement between the track (102; 102’) and
the blocking feature (112; 112’) and at least one wide
section permitting relative axial movement between
the track (102; 102’) and the blocking feature (112;
112’).

2. Drug delivery device according to claim 1, wherein
the track extends helically or circumferentially about
an outer surface of the tubular limiter (100).

3. Drug delivery device according to any of claims 1 to
2, wherein the narrow section of the track defines a
guidance for the blocking feature (112) which is free
of backlash.
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4. Drug delivery device according to any of claims 1 to
3, wherein the track is a groove (102; 102’) defined
by at least one intermittent rib (103; 103’), wherein
the narrow section of the track is defined by a portion
of the groove (102; 102’) in which the rib (103; 103’)
is present, while the wide section of the track is de-
fined by a portion of the groove (102; 102’) in which
the rib (103; 103’) is omitted.

5. Drug delivery device according to claim 4, wherein
a face (103b) of the at least one intermittent rib (103;
103’) directed opposite to the axial movement of the
trigger is shallower than a face (103c) of the rib (103;
103’) pointing in the direction of the axial movement
and a face (112a) of the blocking feature (112; 112’)
pointing in the direction of the axial movement is shal-
lower than a face (112b) of the blocking feature (112;
112’) directed opposite to the axial movement.

6. Drug delivery device according to claim 4 or 5,
wherein a face of the at least one intermittent rib
(103; 103’) directed opposite to the axial movement
of the trigger comprises at least one detent (103d)
sized such that the blocking feature (112; 112’) runs
in clearance of the detent.

7. Drug delivery device according to any of claims 4 to
6, wherein the wide section of the track comprises a
commit ramp (106a).

8. Drug delivery device according to any of claims 1 to
7, wherein the track (102; 102’) and the blocking fea-
ture (112; 112’) are designed such that the blocking
feature is prevented from passing over the narrow
section of the track in the axial direction of movement
of the trigger (70; 70’) for initiating dispensing of a
dose, whereas the blocking feature (112; 112’) is per-
mitted to pass over the narrow section of the track
in a non-destructive manner in the opposite axial di-
rection.

9. Drug delivery device according to any of claims 1 to
8, wherein the dose selecting element (60, 80; 60’)
is a tubular number sleeve (60; 60’) which is at least
partially visible through an aperture or window of the
housing (10; 10’) and which is in threaded engage-
ment with the housing (10; 10’) or a component part
coupled to the housing (10; 10’).

10. Drug delivery device according to claim 9, wherein
the limiter (100) is in splined engagement with the
dose selecting element (60, 80) such that the limiter
(100) is axially movable with respect to the dose se-
lecting element (60, 80).

11. Drug delivery device according to claims 9 and 10,
further comprising a gauge element (110) which is
rotationally constrained to the housing (10) and ax-

ially movable relative to the housing (10), wherein
the dose selecting element (60) is coupled to the
gauge element (110) by means of a thread (61, 111),
and wherein the gauge element (110) comprises the
blocking feature (112).

12. Drug delivery device according to claim 11, wherein
a proximal face (111a) of a rib forming the thread
(111) of the gauge element (110) is shallower than
a distal face (111b) and a proximal face (61a) of a
groove forming the thread (61) of the dose selecting
element (60) is shallower than a distal face (61b).

13. Drug delivery device according to any of claims 11
and 12, wherein the gauge element (110) comprises
an axial leading edge (113) and an axial trailing edge
at its proximal end.

14. Drug delivery device according to claim 13, wherein
the leading edge (113) is axially longer than the trail-
ing edge.

15. Drug delivery device according to any of claims 1 to
14, wherein the dose selecting element (60, 80; 60’)
is coupled to a power reservoir (90; 90’) which is
coupled to the housing (10; 10’) such that rotation of
the dose selecting element (60, 80; 60’) during dose
selecting accumulates energy in the power reservoir
(90; 90’).

16. Drug delivery device according to any of claims 1 to
15, further comprising a clutch (120) operable by the
trigger (70) and located between the dose selecting
element (60) and the drive mechanism (30, 40),
wherein the clutch rotationally couples the dose se-
lecting element (60) and the drive mechanism (30,
40) upon actuation of the trigger (70) and permits
relative rotation of the dose selecting element (60)
and the drive mechanism (30, 40) during dose se-
lecting.

17. Drug delivery device according to any of claims 1 to
16, wherein the drive mechanism (30, 40) further
comprises a drive sleeve (40), and wherein the
plunger (30; 30’) is coupled to the housing (10; 10’)
and to the drive sleeve (40) such that rotation of the
drive sleeve (40) causes axial movement of the
plunger (30) relative to the housing (10) for dispens-
ing doses of the medicament from the medicament
reservoir.

18. Drug delivery device according to claim 17, wherein
the plunger (30; 30’) is in threaded engagement with
the housing (10; 10’) and in splined or in threaded
engagement with the drive sleeve (40).

19. Drug delivery device according to any of claims 1 to
18, wherein the track comprises at least one rota-
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tional hard stop (104, 105) limiting rotation of the
blocking feature (112; 112’) relative to the limiter
(100; 100’) and/or wherein the thread (61, 111) com-
prises at least one rotational hard stop limiting rota-
tion of the dose selecting element (60) relative to the
gauge element (110).

20. Drug delivery device according to any of claims 1 to
19, wherein the blocking feature (112; 112’) and/or
the at least one wide section of the track comprises
an alignment feature (112g; 112p; 106d).

21. Drug delivery device according to any of the claims
9 to 20, wherein the proximal end of a portion com-
prising the outer thread (61) of the number sleeve
(60) comprises an axial edge (60a).

Patentansprüche

1. Medikamenten-Verabreichungsvorrichtung zum
Wählen und Abgeben mehrerer Dosen eines Medi-
kaments, wobei die Vorrichtung Folgendes aufweist:

ein an einem Gehäuse (10; 10’) angebrachtes
Medikamentenreservoir,
einen Antriebsmechanismus (30, 40), der einen
Kolben (30; 30’) aufweist, der axial relativ zu
dem Gehäuse (10; 10’) beweglich ist, um Dosen
des Medikaments aus dem Medikamentenre-
servoir abzugeben,
ein Dosiswählelement (60, 80; 60’), das freigeb-
bar an den Antriebsmechanismus gekoppelt
und zum Wählen einer Dosis relativ zu dem Ge-
häuse (10; 10’) in eine erste Richtung drehbar
ist,
einen Auslöser (70; 70’), der axial relativ zu dem
Gehäuse (10; 10’) beweglich ist, um das Abge-
ben einer mittels des Dosiswählelements (60,
80; 60’) gewählten Dosis einzuleiten,
wobei der Auslöser (70; 70’) so ausgeführt ist,
dass durch eine axiale Bewegung des Auslö-
sers relativ zu dem Gehäuse

- eine Kupplung und ein Blockiermechanis-
mus in der Vorrichtung freigegeben werden,
wodurch gestattet wird, dass für die Dosis-
abgabe eine Abgabekraft oder ein Abgabe-
drehmoment von einer Feder an einen An-
triebsmechanismus übertragen wird, und
- der Antriebsmechanismus zur Dosisabga-
be betätigt wird,

dadurch gekennzeichnet, dass die Vorrich-
tung ferner Folgendes aufweist:
einen Begrenzer (100; 100’), der abhängig von
der Menge der gewählten Dosis eine axiale Be-
wegung des Auslösers (70; 70’) gezielt gestattet

und verhindert, wobei der Begrenzer (100; 100’)
an dem Dosiswählelement (60, 80; 60’) gegen
Drehung gesichert und an dem Auslöser (70;
70’) axial festgehalten ist, wobei einer des Be-
grenzers (100; 100’) und eines axial an das Ge-
häuse (10; 10’) gekoppelten Bauteils (110) eine
Spur (102; 102’) aufweist, die mit einem Blo-
ckiermerkmal (112; 112’) des anderen des Be-
grenzers (100; 100’) und des axial an das Ge-
häuse (10; 10’) gekoppelten Bauteils (110) in
Eingriff steht, und wobei die Spur zumindest ei-
ne schmale Sektion, die eine axiale Relativbe-
wegung zwischen der Spur (102; 102’) und dem
Blockiermerkmal (112; 112’) begrenzt, und zu-
mindest eine breite Sektion aufweist, die eine
axiale Relativbewegung zwischen der Spur
(102; 102’) und dem Blockiermerkmal (112;
112’) gestattet.

2. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 1, wobei sich die Spur spiralförmig oder
umfangsmäßig um eine Außenfläche des rohrförmi-
gen Begrenzers (100) erstreckt.

3. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 2, wobei die schmale Sek-
tion der Spur eine Führung für das Blockiermerkmal
(112) definiert, die frei von Spiel ist.

4. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 3, wobei die Spur eine
durch zumindest eine Zwischenrippe (103; 103’) de-
finierte Nut (102; 102’) ist, wobei die schmale Sektion
der Spur durch einen Abschnitt der Nut (102; 102’)
definiert ist, in dem die Rippe (103; 103’) vorliegt,
während die breite Sektion der Spur durch einen Ab-
schnitt der Nut (102; 102’) definiert ist, in dem die
Rippe (103; 103’) fehlt.

5. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 4, wobei eine Fläche (103b) der zumindest
einen Zwischenrippe (103; 103’), die der axialen Be-
wegung des Auslösers entgegengesetzt gerichtet
ist, flacher als eine Fläche (103c) der Rippe (103;
103’) ist, die in die Richtung der axialen Bewegung
weist, und eine Fläche (112a) des Blockiermerkmals
(112; 112’), die in die Richtung der axialen Bewe-
gung weist, flacher als eine Fläche (112b) des Blo-
ckiermerkmals (112; 112’) ist, die der axialen Bewe-
gung entgegengesetzt gerichtet ist.

6. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 4 oder 5, wobei eine Fläche der zumindest
einen Zwischenrippe (103; 103’), die der axialen Be-
wegung des Auslösers entgegengesetzt gerichtet
ist, zumindest eine Arretierung (103d) aufweist, die
so bemessen ist, dass das Blockiermerkmal (112;
112’) mit Spiel von der Arretierung verläuft.
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7. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 4 bis 6, wobei die breite Sektion
der Spur eine Verpflichtungsrampe (106a) aufweist.

8. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 7, wobei die Spur (102;
102’) und das Blockiermerkmal (112; 112’) so aus-
gelegt sind, dass das Blockiermerkmal daran gehin-
dert wird, in der axialen Bewegungsrichtung des
Auslösers (70; 70’) über die schmale Sektion der
Spur zu gehen, um die Abgabe einer Dosis einzu-
leiten, während es dem Blockiermerkmal (112; 112’)
gestattet ist, in der entgegengesetzten axialen Rich-
tung zerstörungsfrei über die schmale Sektion der
Spur zu gehen.

9. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 8, wobei das Dosiswähle-
lement (60, 80; 60’) eine röhrenförmige Zahlenhülse
(60; 60’) ist, die durch eine Öffnung oder ein Fenster
des Gehäuses (10; 10’) zumindest teilweise sichtbar
ist und die mit dem Gehäuse (10; 10’) oder einem
an das Gehäuse (10; 10’) gekoppelten Bauteil in Ge-
windeeingriff steht.

10. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 9, wobei der Begrenzer (100) in Keilver-
zahnungseingriff mit dem Dosiswählelement (60,
80) steht, so dass der Begrenzer (100) bezüglich
des Dosiswählelements (60, 80) axial beweglich ist.

11. Medikamenten-Verabreichungsvorrichtung nach
den Ansprüchen 9 und 10, ferner aufweisend ein
Messelement (110), das gegen Drehung gesichert
an dem Gehäuse (10) festgehalten und axial relativ
zu dem Gehäuse (10) beweglich ist, wobei das Do-
siswählelement (60) mittels eines Gewindes (61,
111) an das Messelement (110) gekoppelt ist und
wobei das Messelement (110) das Blockiermerkmal
(112) aufweist.

12. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 11, wobei eine proximale Fläche (111a)
einer das Gewinde (111) des Messelements (110)
bildenden Rippe flacher als eine distale Fläche
(111b) ist und eine proximale Fläche (61a) einer das
Gewinde (61) des Dosiswählelements (60) bilden-
den Nut flacher als eine distale Fläche (61b) ist.

13. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 11 und 12, wobei das Messele-
ment (110) einen vorderen axialen Rand (113) und
einen hinteren axialen Rand an seinem proximalen
Ende aufweist.

14. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 13, wobei der vordere Rand (113) axial
länger als der hintere Rand ist.

15. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 14, wobei das Dosiswähl-
element (60, 80; 60’) an einen Kraftspeicher (90; 90’)
gekoppelt ist, der an das Gehäuse (10; 10’) gekop-
pelt ist, so dass durch Drehung des Dosiswählele-
ments (60, 80; 60’) während der Dosiswahl Energie
in dem Kraftspeicher (90; 90’) gespeichert wird.

16. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 15, ferner aufweisend eine
Kupplung (120), die mittels des Auslösers (70) be-
tätigbar und zwischen dem Dosiswählelement (60)
und dem Antriebsmechanismus (30, 40) angeordnet
ist, wobei die Kupplung das Dosiswählelement (60)
und den Antriebsmechanismus (30, 40) bei Betäti-
gung des Auslösers (70) drehkoppelt und während
der Dosiswahl eine Relativdrehung des Dosiswähl-
elements (60) und des Antriebsmechanismus (30,
40) gestattet.

17. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 16, wobei der Antriebsme-
chanismus (30, 40) ferner eine Antriebshülse (40)
aufweist und wobei der Kolben (30; 30’) an das Ge-
häuse (10; 10’) und an die Antriebshülse (40) gekop-
pelt ist, so dass durch die Drehung der Antriebshülse
(40) eine axiale Bewegung des Kolbens (30) relativ
zu dem Gehäuse (10) zur Abgabe von Dosen des
Medikaments aus dem Medikamentenreservoir ver-
anlasst wird.

18. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 17, wobei der Kolben (30; 30’) in Gewin-
deeingriff mit dem Gehäuse (10; 10’) und in Keilver-
zahnungs- oder in Gewindeeingriff mit der Antriebs-
hülse (40) steht.

19. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 18, wobei die Spur zumin-
dest einen harten Drehanschlag (104, 105) aufweist,
der die Drehung des Blockiermerkmals (112; 112’)
relativ zu dem Begrenzer (100; 100’) begrenzt,
und/oder wobei das Gewinde (61, 111) zumindest
einen harten Drehanschlag aufweist, der die Dre-
hung des Dosiswählelements (60) relativ zu dem
Messelement (110) begrenzt.

20. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 19, wobei das Blockier-
merkmal (112; 112’) und/oder die zumindest eine
breite Sektion der Spur ein Ausrichtungsmerkmal
(112g; 112p; 106d) aufweist.

21. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 9 bis 20, wobei das proximale
Ende eines Abschnitts, der das Außengewinde (61)
der Zahlenhülse (60) aufweist, einen axialen Rand
(60a) aufweist.
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Revendications

1. Dispositif d’administration de médicament pour sé-
lectionner et distribuer un certain nombre de doses
d’un médicament, le dispositif comprenant :

un réservoir de médicament attaché à un boîtier
(10 ; 10’),
un mécanisme d’entraînement (30, 40) compre-
nant un plongeur (30 ; 30’) déplaçable axiale-
ment par rapport au boîtier (10 ; 10’) pour distri-
buer des doses du médicament à partir du ré-
servoir de médicament,
un élément de sélection de dose (60, 80 ; 60’)
accouplé de manière amovible au mécanisme
d’entraînement et pouvant tourner par rapport
au boîtier (10 ; 10’) dans un premier sens pour
sélectionner une dose,
une gâchette (70 ; 70’) déplaçable axialement
par rapport au boîtier (10 ; 10’) pour amorcer la
distribution d’une dose sélectionnée par l’élé-
ment de sélection de dose (60, 80 ; 60’),
la gâchette (70 ; 70’) étant adaptée de telle sorte
qu’un mouvement axial de la gâchette par rap-
port au boîtier

- libère un embrayage et un mécanisme de
blocage à l’intérieur du dispositif pour ainsi
permettre la transmission d’une force ou
d’un couple de distribution d’un ressort à un
mécanisme d’entraînement en vue de la
distribution d’une dose, et
- actionne le mécanisme d’entraînement en
vue de la distribution d’une dose,

caractérisé en ce que le dispositif comprend
en outre :
un limiteur (100 ; 100’) permettant et empê-
chant, de manière sélective, un mouvement
axial de la gâchette (70 ; 70’) en fonction de la
quantité de la dose sélectionnée, le limiteur
(100 ; 100’) étant solidaire en rotation de l’élé-
ment de sélection de dose (60, 80 ; 60’) et étant
solidaire axialement de la gâchette (70 ; 70’),
l’un parmi le limiteur (100 ; 100’) et une pièce
constitutive (110) axialement accouplée au boî-
tier (10 ; 10’) comprenant une glissière (102 ;
102’) qui est en prise avec un élément de blo-
cage (112 ; 112’) de l’autre parmi le limiteur
(100 ; 100’) et la pièce constitutive (110) accou-
plée axialement au boîtier (10 ; 10’) et la glissiè-
re comprenant au moins une section étroite li-
mitant un mouvement axial relatif entre la glis-
sière (102 ; 102’) et l’élément de blocage (112 ;
112’) et au moins une section large permettant
un mouvement axial relatif entre la glissière
(102 ; 102’) et l’élément de blocage (112 ; 112’).

2. Dispositif d’administration de médicament selon la
revendication 1, dans lequel la glissière s’étend sous
forme hélicoïdale ou circonférentiellement autour
d’une surface extérieure du limiteur tubulaire (100).

3. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 et 2, dans
lequel la section étroite de la glissière définit un gui-
dage pour l’élément de blocage (112), lequel est
exempt de jeu.

4. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 3, dans le-
quel la glissière est une rainure (102 ; 102’) définie
par au moins une nervure intermittente (103 ; 103’),
la section étroite de la glissière étant définie par une
portion de la rainure (102 ; 102’) dans laquelle la
nervure (103 ; 103’) est présente, la section large de
la glissière étant définie par une portion de la rainure
(102 ; 102’) dans laquelle la nervure (103 ; 103’) est
omise.

5. Dispositif d’administration de médicament selon la
revendication 4, dans lequel une face (103b) de l’au
moins une nervure intermittente (103 ; 103’) dirigée
à l’opposé du mouvement axial de la gâchette est
moins raide qu’une face (103c) de la nervure (103 ;
103’) orientée dans la direction du mouvement axial
et une face (112a) de l’élément de blocage (112 ;
112’) orientée dans la direction du mouvement axial
est moins raide qu’une face (112b) de l’élément de
blocage (112 ; 112’) orientée à l’opposé du mouve-
ment axial.

6. Dispositif d’administration de médicament selon la
revendication 4 ou 5, dans lequel une face de l’au
moins une nervure intermittente (103 ; 103’) dirigée
à l’opposé du mouvement axial de la gâchette com-
prend au moins un ergot (103d) dimensionné de telle
sorte que l’élément de blocage (112 ; 112’) passe
au-delà de l’ergot.

7. Dispositif d’administration de médicament selon
l’une quelconque des revendications 4 à 6, dans le-
quel la section large de la glissière comprend une
rampe d’engagement (106a).

8. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 7, dans le-
quel la glissière (102 ; 102’) et l’élément de blocage
(112 ; 112’) sont conçus de telle sorte que l’élément
de blocage ne puisse pas passer par-dessus la sec-
tion étroite de la glissière dans la direction axiale du
mouvement de la gâchette (70 ; 70’) pour amorcer
la distribution d’une dose tandis que l’élément de
blocage (112 ; 112’) peut passer par-dessus la sec-
tion étroite de la glissière de manière non destructive
dans la direction axiale opposée.
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9. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 8, dans le-
quel l’élément de sélection de dose (60, 80 ; 60’) est
un manchon numéroté tubulaire (60 ; 60’) qui est au
moins en partie visible à travers une ouverture ou
une fenêtre du boîtier (10 ; 10’) et qui est en prise
filetée avec le boîtier (10 ; 10’) ou avec une pièce
constitutive accouplée au boîtier (10 ; 10’).

10. Dispositif d’administration de médicament selon la
revendication 9, dans lequel le limiteur (100) est en
engagement cannelé avec l’élément de sélection de
dose (60, 80) de telle sorte que le limiteur (100) puis-
se être déplacé axialement par rapport à l’élément
de sélection de dose (60, 80).

11. Dispositif d’administration de médicament selon les
revendications 9 et 10, comprenant en outre un élé-
ment de jauge (110) qui est solidaire en rotation du
boîtier (10) et qui peut être déplacé axialement par
rapport au boîtier (10), l’élément de sélection de do-
se (60) étant accouplé à l’élément de jauge (110) au
moyen d’un filetage (61, 111) et l’élément de jauge
(110) comprenant l’élément de blocage (112) .

12. Dispositif d’administration de médicament selon la
revendication 11, dans lequel une face proximale
(111a) d’une nervure formant le filetage (111) de
l’élément de jauge (110) est moins raide qu’une face
distale (111b) et une face proximale (61a) d’une rai-
nure formant le filetage (61) de l’élément de sélection
de dose (60) est moins raide qu’une face distale
(61b).

13. Dispositif d’administration de médicament selon
l’une quelconque des revendications 11 et 12, dans
lequel l’élément de jauge (110) comprend un bord
d’attaque axial (113) et un bord de fuite axial au ni-
veau de son extrémité proximale.

14. Dispositif d’administration de médicament selon la
revendication 13, dans lequel le bord d’attaque (113)
est axialement plus long que le bord de fuite.

15. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 14, dans
lequel l’élément de sélection de dose (60, 80 ; 60’)
est accouplé à un réservoir de puissance (90 ; 90’)
qui est accouplé au boîtier (10 ; 10’) de telle sorte
que la rotation de l’élément de sélection de dose (60,
80 ; 60’) au cours de la sélection de dose accumule
de l’énergie dans le réservoir de puissance (90 ; 90’).

16. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 15, com-
prenant en outre un embrayage (120) pouvant être
actionné par la gâchette (70) et situé entre l’élément
de sélection de dose (60) et le mécanisme d’entraî-

nement (30, 40), l’embrayage accouplant en rotation
l’élément de sélection de dose (60) et le mécanisme
d’entraînement (30, 40) lors de l’actionnement de la
gâchette (70) et permettant la rotation relative de
l’élément de sélection de dose (60) et du mécanisme
d’entraînement (30, 40) au cours de la sélection de
dose.

17. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 16, dans
lequel le mécanisme d’entraînement (30, 40) com-
prend en outre un manchon d’entraînement (40), et
dans lequel le plongeur (30 ; 30’) est accouplé au
boîtier (10 ; 10’) et au manchon d’entraînement (40)
de telle sorte que la rotation du manchon d’entraî-
nement (40) provoque le mouvement axial du plon-
geur (30) par rapport au boîtier (10) pour distribuer
des doses du médicament à partir du réservoir de
médicament.

18. Dispositif d’administration de médicament selon la
revendication 17, dans lequel le plongeur (30 ; 30’)
est en engagement fileté avec le boîtier (10 ; 10’) et
en engagement cannelé ou fileté avec le manchon
d’entraînement (40).

19. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 18, dans
lequel la glissière comprend au moins une butée du-
re de rotation (104, 105) limitant la rotation de l’élé-
ment de blocage (112 ; 112’) par rapport au limiteur
(100 ; 100’) et/ou dans lequel le filetage (61, 111)
comprend au moins une butée dure de rotation limi-
tant la rotation de l’élément de sélection de dose (60)
par rapport à l’élément de jauge (110).

20. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 19, dans
lequel l’élément de blocage (112 ; 112’) et/ou l’au
moins une section large de la glissière comprennent
un élément d’alignement (112g ; 112p ; 106d).

21. Dispositif d’administration de médicament selon
l’une quelconque des revendications 9 à 20, dans
lequel l’extrémité proximale d’une portion compre-
nant le filetage extérieur (61) du manchon numéroté
(60) comprend un bord axial (60a).
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