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(54) Title: INJECTION DEVICE WITH TWO-WAY SLIP CLUTCH
(54) Bezeichnung: TNJEKTIONSVORRICHTUNG MIT ZWTIWEGT-RUTSCHKUPPLUNG

(57) Abstract: Injection device comprising a) a housing (1-3) with a reservoir (R) for zn injectable
produet, b) an acluating button (27) which, in order (o set a product dose, cun be moved relative 1o
the housing (1 3) in a dosing direction, which increases the dose, and a correcting direction, ¢) a
delivery member (10) for discharging the dose that has been set, d) a slia clutch (3, 27) with a lock-
ing element and mating locking element which, in locked engagement with one another, couple the
actuating button (27) 1o the housing (1 3) in a form fit and force fit connection during a moverent
in the dosing direction or the correcting direction, in each case in discrete locking positions, e) and a
spring member (32) which provides a spring foree counler o the movement of Lhe aclualing butlon

27) in at least one ot the directions, ) wherein the locking element and the mating locking elerent
are shaped in such a way that, when in locked engagement. they provide less resistance to the move-
ment in the at least one of the directions than they do 1 the movement in the other direction.

(57) Zusammenfassung: Injektions Vorrichtung umfassend a) ein Gehiuse (1-3) mit einem Re-
servoir (R) fiir ein injizierbarcs Prodekr, b) cinen Betitigungsknopf (27), der fir die Einstel'ung
einer Produkidosis relativ zu dem Gehiiuse (1-3) in eine die Dosis vergroBernde Dosierrichtung und
eine Korrekturrichtung beweglich ist, ¢) ein T'drderglied (10) fiir die Ausschiittung der eingestell-
ten Dosis, d) cine Rutschkupplung (3, 27) mit cinem Rastelement und cinem Rastgegenelement,
die miteinander in einem Rasteingriff verrastend den Betdtigungsknopf (27) bei einer Bewegurg in
die Dosierrichtung oder die Korrekturrichtung jeweils in diskreten Rastpositionen mit dem Gehiiuse
(1-3) form- und kraftschliissig koppeln, ¢) und cin Federglied (32), das der Bewegung des Beti-
tignngsknopfs (27) in wenigstens eine der Richmngen cine Tederkraft ontgegenserzt, f) wobei das
Rastelement oder das Rastgegenelement so geformt sind, dass sie im Rasteingr:ff der Bewegurg in
dic wenigstens cine der Richtungen ciren geringeren Widerstand entgegen setzen als der Bewegung
in dic andere.
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Injection Device with a Two-way Slip Coupling

The invention relates to an injection device for an injectable product, preferably a liquid medicine

such as for example insulin, a growth hormone or an osteoporosis preparation.

EP 1 351 732 BI discloses an injection device comprising 2 casing in which a reservoir for an
injectable product and a conveying piston are arranged. A piston rod is in a threaded engagement
with the casing. The device also comprises: a dosing member which can be axially moved relative
to the casing and the piston rod in a threaded engagement with the piston rod; an operating button
which can be rotated relative to the casing but cannot be axially moved and which is connected to
the dosing member, secured against rotating; a coupling member which is connected to the piston
rod such that it can be axially moved but is secured against rotating and which forms a two-way
slip coupling with the dosing member; and lastly, a spring member which charges the coupling
member with an elasticity force and thus holds it in a coupling engagement with the dosing
member. The slip coupling is designed as a rotational slip coupling comprising two toothed rings
which are in a latching engagement with each other which can be released against the force of the
spring member and which thus form the coupling engagement. The latching engagement can be
released in both rotational directions against the force of the spring member, such that the dosage
can be increased by rotating the dosing member in one dosing direction and decreased by
rotational slip coupling it in an opposite, comrecting direction. In a dual function, the spring
member acts as a coupling spring which tenses the coupling member into the coupling
engagement with the dosing member, and as a delivery spring whose spring tension is increased
by increasing the dosage during setting and which advances the piston during delivery. In order to
prevent the coupling from inadvertently slipping while the dosage is being set, the toothed rings
in the coupling engagement must withstand the spring tension. The force which the user must

apply in order to increase the dosage is correspondingly high.
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1A

Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all
of these matters form part of the prior art base or were commen general knowledge in
the field relevant to the present invention as it existed before the priority date of each
claim of this application.

Preferably the present invention provides an injection device which enables a dosage
to be administered to be reliably set, including correcting the dosage, without having
to apply a significant force.

According to an aspect of the present invention, there is provided an injection device,
comprising:

a)  acasing with a reservoir for an injectable product;

b)  an operating button which can be moved relative to the casing in a dosing
direction which increases the dosage and in a correcting direction, in order
to set a product dosage;

¢)  aconveying member for delivering the dosage set;

d)  aslip coupling comprising a latching element and a co-operating latching
element which latch to each other in a latching engagement and couple the
operating button to the casing in a positive and non-positive fit in discrete
latching positions during a movement in the dosing direction or the
correcting direction;

e) and a spring member which opposes the movement of the operating
button in at least one of the directions with a spring force;

f)  wherein the latching element or co-operating latching element are shaped
such that in the latching engagement, they offer a lower resistance to the
movement in the at Jeast one of the directions than to the movement in the

other direction.
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The invention relates to an injection device comprising a casing with a reservoir for an injectable
product, an operating button for setting a product dosage, a conveying member for delivering the
dosage set, a two-way slip coupling and a spring member. In order to set the dosage, the operating
button can be moved relative to the casing in a dosing direction which increases the dosage and a
correcting direction which reduces the dosage. Preferably, the operating button can be rotated
relative to the casing. Although less preferred, the operating button for setting the dosage can also
only be linearly movable - or in an alternative embodiment, linearly and rotationally movable —
relative to the casing. In preferred, basic embodiments, the casing and the dosing button each
form a joint element of a jointly formed rotary joint. In principle, however, the dosing button can
also be movably conneeted to the casing via one or more other joint elements and correspondingly
via a plurality of joints. A conveying piston which is accommodated in the reservoir such that it

can be linearly moved can expediently form the conveying member.

The two-way slip coupling comprises at least one latching element and at least one co-operating
latching element which latch to each other in a latching engagement and couple the dosing button
1o the casing in a positive and non-positive fit in discrete latching positions when the dosing
button is moved in the dosing direction and correcting direction, respectively. The spring member
opposes the movement of the dosing button in at least one of the two directions, preferably the

dosing direction, with an elastic spring force.

In accordance with the invention, the latching element or the co-operating latching element is or
are shaped in accordance with the spring force, such that in the latching engagement, they offera
greater resistance to the movement in the direction favoured by the spring force than to the
movement in the other direction. The word “or” is used here, as elsewhere, in its usual logical
sense of “and/or”, providing no other sense emerges from the respective context of the word’s
usage. The shape of the latching element or the co-operating latching element is preferably
selected such that the slip coupling offers a greater resistance to the movement of the operating
button in the correcting direction than to the movement in the dosing direction, and due to its
shape, the frictional resistance to be overcome in order to increase the dosage is lower than the

frictional resistance to be overcome in order to correct the dosage.
In a preferred embodiment, the spring member is more highly tensed from latching position to

latching position by the movement of the operating button in the at least one direction. Due to the

shape of the latching element or co-operating latching element in accordance with the invention,
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the coupling can be more reliably prevented from inadvertently slipping in the other direction, i.e.
the direction in which the spring member acts, than in the prior art, while the resistance to the
movement in the at least one direction due to the shape of the at least one latching element or co-
operating latching element can simultaneously be less than in the case of a conventional slip
coupling which is indifferent with respect to the movement direction. On the basis of the
invention, the force which has to be applied in order to set the dosage can be reduced as compared
to the prior art, and the holding force of the coupling can still be increased. Equally, if the holding
force remains the same, the force which has to be applied in order to set the dosage can be
reduced, or if the force which has to be applied remains the same, the holding force of the slip

coupling can be increased.

The spring member can form a coupling spring, wherein the latching element and co-operating
latching element are moved away from each other, both during the movement in the dosing
direction and during the movement in the correcting direction, against the spring force of said
coupling spring, in order to latch again in the respectively next latching position. The spring force
can be the same for both movement directions in each latching position. More preferably,
however, the spring member is more highly tensed from latching position to latching position
during the movement in at least one of the directions, such that it opposes the movement in the
relevant direction with a greater spring force than in the other, wherein it can also oppose the

movement in the other direction with a spring force, albeit a smaller one.

In preferred embodiments, the spring member only opposes the movement in at least one of the
two directions with a spring force. In such embodiments, the spring member does not serve asa
coupling spring. Advantageously, a coupling spring is provided as an additional spring member,
or a plurality of coupling springs are provided as additional spring members, in such
embodiments, such that the latching element and co-operating latching element can be moved
from latching position to latching position in both movement directions against the elasticity force
of the separate coupling spring or the plurality of separate coupling springs. Functionally relieving
the spring member in this regard offers greater design flexibility with regard to the shape and
integration of the spring member. The spring member can also be more simply used in another
additional function. The slip coupling can also be optimised by means of the at least one separate
coupling spring or plurality of separate coupling springs with regard to its holding force and the

force which has to be applied in order to overcome the holding force.
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The spring member is preferably a mechanical spring, but can alternatively also be a pneumatic
spring. Depending on its function, the spring member can in particular be a compression spring or
a torsion spring, as applicable also a tension spring. In preferred embodiments, the conveying
member can be driven by means of the spring member when delivering the dosage. In a preferred
first variant, the conveying member is driven only by the spring member during delivery. In a
similarly preferred second variant, the user must apply at least some of the force needed to drive
the conveying member, and the conveying member fulfils the function of a servo-spring which
assists the user, such that the user and the spring member share the force needed to drive the
conveying member during delivery. A preferred example of the second variant is disclosed in

German patent application No. 10 2005 043 806.7, which is hereby referenced.

The latching element and the co-operating latching element can be moved from latching position
to latching position in a coupling dosing direction and a coupling correcting direction. The
coupling dosing direction and the coupling correcting direction are preferably opposite directions.
The operating button is advantageously connected to onc of the latching element and co-operating
latching element, such that the coupling dosing direction corresponds to the dosing direction and
the coupling correcting direction corresponds to the correcting direction of the operating button.
Said one of the latching element and co-operating latching element is preferably formed on or
attached to the operating button, such that it moves with it. Said one of the latching element and
co-operating latching element can however also be coupled to the operating button kinematically,
i.e. slip-free, via one or more intermediate members. In such embodiments, the coupling desing
direction can deviate from the dosing direction of the operating button. The same applies to the
coupling correcting direction and the correcting direction of the operating button, In all
embodiments, however, the latching element moves relative to the co-operating latching element
in the coupling dosing direction when the operating button is moved in the dosing direction, and
moves in the coupling correcting direction when the operating button is moved in the correcting

direction.

The slip coupling comprises at least two coupling halves, namely a first coupling halfcomprising
the at least one latching element and a second coupling half comprising the at least one co-
operating latching element. The latching element and the co-operating latching element are
preferably formed on the respective coupling half in one piece, i.e. are connected to the assigned
coupling half in a material fit or more preferably formed on it at the outset during the original

moulding process. Alternatively, they can also be attached to the respective coupling half. In
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preferred embodiments, the slip coupling is a rotational slip coupling, wherein one of the coupling
halves can be rotated relative to the other about a rotational axis, at least for setting the dosage.
Preferably, the casing forms one of the coupling halves. A part which is separately manufactured
but fixedly connected to a covering shell is regarded as being part of the casing. Alternatively, a
structure which is connected to the casing, secured against rotating with respect to the rotational
axis, but which can otherwise be moved relative to the casing, in particular a structure which can
be moved axially, can also form one of the coupling halves. In principle, both coupling halves can
in fact be rotatable about the rotational axis relative to the casing, wherein however one of the
coupling halves is connected to the casing, secured against rotating, or as applicable is coupled to
the casing via a gear system, at least when setting the dosage. If a structure which is connected to
the casing, secured against rotating, but which can be moved axially relative to the casing forms
one of the coupling halves, it is preferable if the operating button moves together with the axially
movable structure in the axial direction, when setting the dosage and also during delivery, asis in
particular disclosed in German patent application No. 10 2005 043 806.7. The relative movement
between the coupling halves can in principle also be a rotation-free translational movement or a
movement composed of a translation and a rotation. That which has been said above with respect
to the rotational slip coupling for coupling one of the coupling halves to the casing also applies to
such alternative relative movements between the coupling halves. Thus, the relative movement
can for example be an axial linear movement parallel to a longitudinal axis of the injection device
ora linear movement transverse to the longitudinal axis. Accordingly, one of the coupling halves
can be formed or supported by the casing, a part connected to the casing such that it cannot move,
or a part which cannot be moved relative to the casing in the direction of the relative mobility.
That which has been said above with respect to the rotational slip coupling applies analogously to

the alternative relative mobility instead of the relative rotational movement.

In preferred embodiments, the slip coupling comprises exactly two coupling halves, i.e. in such
embodiments, it consists of the coupling halves mentioned, and the latching element and the co-
operating latching element engage with each other in a latching engagement. In alternative
embodiments, the slip coupling comprises the two coupling halves and also a transmission
member arranged between the coupling halves. The transmission member is in one latching
engagement with a first coupling half of the two coupling halves and in another latching
engagement with the second of the coupling halves; it preferably forms a rotational slip coupling
with each of the two coupling halves. Such a slip coupling is disclosed in DE 102 37 258 Al,

which is hereby referenced in this respect. The slip coupling, comprising three elements in such
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alternative embodiments, comprises two pairs of at least one latching element and at least one co-
operating latching element each. The first coupling half can be moved relative to the second
coupling half, in a coupling dosing direction again and in an opposite coupling correcting
direction, wherein in the latching engagement with the transmission member, it can be moved
relative to the transmission member in one of these two directions, and when the transmission
member is in latching engagement with the second coupling half, can be moved relative to the

latter in the other direction, but only together with the transmission member.

In DE 102 37 258 Al and also in German patent application No. 10 2005 043 806.7, the latching
elements and co-operating latching elements of the two rotary grids axially engage with each
other with respect to the rotational axis. Alternatively, however, the coupling halves and the
transmission member arranged between them can also surround each other, preferably coaxially,
and the latching elements and co-operating latching elements can be formed on or attached to the

circumferential surfaces which respectively face each other in pairs.

In preferred embodiments, the at least one latching element or the at least one co-operating
latching element is or are shaped asymmetrically with respect to the two directions in which they
can be moved back and forth relative to each other. The asymmetry is preferably such that a
greater force has to be applied in order to move the operating button in the correcting direction
than in the dosing direction. The resistance which has to be overcome when the latching element
and co-operating latching element are in latching engagement is therefore greater in the correcting
direction than in the dosing direction. The latching element and co-operating latching element,
which represent a latching projection and a latching recess, comprise flanks with respect to the
two directions of their relative mobility, wherein said flanks are asymmetrical with respect to the
two directions, in that one flank of the latching element or co-operating latching element which
points in one of the two directions is steeper than the flank of the same element which points in
the other direction. In principle, it is sufficient if only the latching element or only the co-
operating latching element is shaped asymmetrically. A mutually adapted, congruent shape of the

latching element and the co-operating latching element is however preferred.

The latching element and the co-operating latching element of the slip coupling, i.¢. in one
embodiment, the latching element and co-operating latching element of the coupling halves
contacting each other and in the alternative embodiment, the at least two pairs of the latching

element and the co-operating latching element of the two coupling halves and of the transmission

-10-




member, can be rigidly arranged on the coupling halves and the optional transmission member. In
this case, at least one of the coupling halves or the optional transmission member as a whole is
mounted such that it is elastically flexible against a spring force, so that the slip coupling can be
moved in the latching engagement. In preferred embodiments, however, the latching elementor
co-operating latching element is arranged on the relevant coupling half or the optional
transmission member such that it is elastically flexible. In particular, each latching element or co-
operating latching element can form an elastic snapper, in that a coupling spring is provided for
each latching element or co-operating latching element, from which the associated latching
element projects or in which it is relieved as a latching recess. Although both the latching element
and the co-operating latching element can each be formed as elastic snappers, it is preferable if
only one of the latching element and the co-operating latching element is elastically flexible and

the other is rigid.

The coupling spring can in particular be an elastic flexing strip which on the one hand is clamped
at one end only and projects freely from its clamp, preferably in the circumferential direction
about the rotational axis if the slip coupling is formed as a rotational slip coupling. Particularly
preferably, the coupling spring is formed as a flexing strip which is clamped at both ends. To this
end, the relevant coupling half can for example be shaped as a sleeve with an inner rotational
axis, at least in a portion forming the latching element or co-operating latching element. In order
to obtain the flexing strip, the sleeve is provided with a breach next to the flexing strip, next to
which the flexing strip remains standing as a bridging element, This enables a plurality of flexing
strips to be obtained in succession, with more rigid sleeve segments remaining between them, as

viewed in the circumferential direction.

In preferred embodiments, in which the spring member is tensed when the operating button is
moved in the dosing direction and in which the spring energy absorbed when the dosage is being
set solely drives or assists in driving the conveying member during delivery, the spring member
advantageously acts directly, or as applicable also via one or more intermediate members, on a
dosing member which can be moved back and forth relative to the casing in order to set the
dosage. During delivery, the dosing member is moved in one of the two directions of its mobility
until it abuts a delivery stopper. Preferably, it can also be moved in the other direction of its
mobility until it abuts a maximum dosage stopper. The mobility of the dosing member can be a
purely translational mobility or a purely rotational mobility; preferably, it is both a translational

and rotational mobility. Thus, the dosing member can in particular be a joint element of a screw
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joint. If the dosing member can rotate, then at least one of the stoppers mentioned is preferably a

rotational stopper,

Although it is in principle sufficient if the slip coupling only comprises a single latching element
and a single co-operating latching element or, in embodiments with a transmission member, only
two pairs each comprising only a latching element and a co-operating latching element, it is
preferable if aplurality of latching elements and a plurality of co-operating latching elements are
provided for each latching engagement. In a respective latching engagement, it is also possible for
only a single latching element to latch with a plurality of co-operating latching elements, i.e. with
the respectively next co-operating latching element from latching position to latching position,
The same applies analogously with regard to only asingle co-operating latching element for each
latching engagement. If a plurality of latching elements or co-operating latching elements are
provided, it is sufficient with regard to the feature of their asymmetrical shape if only one of the
elements exhibits this feature. Preferably, however, all the latching elements or co-operating

latching elements of the slip coupling are shaped in this way.

Other preferred features are also described in the sub-claims and combinations of them, The
features described therein, and the embodiments explained above, reciprocally complement each

other.
Throughout this specification the word "comprise”, or variations such as

"comprises” or "comprising"”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion
of any other element, integer or step, or group of elements, integers or steps.
An example embodiment of the invention is explained below on the basis of figures. Features
disclosed by the example embodiment, each individually and in any combination of features,

advantageously develop the subjects of the ctaims and embodiments described above. There is

shown;

Figure 1 one view of an injection device;

Figure 2 the injection device in a longitudinal section; .
Figure 3 the proximal portion of the injection device, in a longitudinal sectior,
Figure 4 a dosing coupling in a coupling engagement;

Figure § a casing portion and an operating button; and

Figure 6 a disengaged delivery coupling.

Figure 1 shows an injection device in a lateral view. The injection device is formed as an

elongated slim injection pen. It comprises a casing including a distal casing portion 1 and a
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proximal casing portion which comprises two casing portions 2 and 3 which are fixedly
connected to each other. The injection device serves to administer a liquid medicine, for example
insulin. The medicine is contained in a reservoir which is inserted in the casing portion 1 and can
be replaced. The medicine can be administered through an outlet 1a which is formed at the distal
end of the casing portion 1. The injection device is substantially rotationally symmetrical with
respect to a central longitudinal axis RT. The casing portions 1-3 are each formed from a non-
transparent plastic material. In order to enable the reservoir to be viewed, the casing portion 1
comprises a window 1b which extends up to or near to the proximal end of the casing portion 1
and near to the outlet 1a, but which is comparatively narrow in the circumferential direction about
the axis RT. The casing portion 2 also comprises a window 2b which overlaps with the window
1b when the casing portions | and 2 are connected, such that the view of the reservoir is also free
in the region in which the casing portions 1 and 2 are connected. The windows 1b and 2b have the
same width in the circumferential direction, although different dimensions in the circumferential
direction would also be perfectly conceivable, providing at least the function of viewing the
reservoir is still fulfilled. Another window 4, in the form of a magnifier, is formed in the casing
portion 3. An operating button 27 forms the proximal end of the injection device. The operating
button 27 fulfils the function of a manually operable dosing button which, when operated, can
select and/or set a dosage of the medicine to be administered, and also fulfils the function of a
trigger button which, when operated, delivers the dosage set. The dosage set can be read off

through the window 4 on a dosage scale which passcs underneath the window 4 during setting.

Figures 2 and 3 each show the injection device in a longitudinal section containing the
longitudinal axis RT; Figure 2 shows it as a whole and Figure 3 shows the proximal portion inan

enlarged representation.

The reservoir R is an ampoule made of glass or transparent plastic. A piston 10 is accommodated
in the reservoir R such that it can be moved axially in an advancing direction V towards the outlet
1a. In the initial state shown in Figures 2 and 3, the reservoir R is completely full and the piston
10, which proximally seals the reservoir R, assurnes its most proximal position. In principle, the
casing portion 1 merely forms a reservoir holder. It is fixedly — but detachably, for replacing the

reservoir | — connected, for example screwed, to the casing portion 2.

The portions 2 and 3 which form the proximal casing portion are also fixedly connected to each

other, preferably in a material fit, and can functionally be regarded as a single casing portion 2, 3.

13-




10

The casing portion 2, 3 mounts a dosing and advancing means, by means of which a dosage of the
medicine which can be delivered per injection can be set and by means of which the dosage set
can be delivered by advancing the piston 10. In order to set the dosage, the operating button 27 is

coupled to the dosing and advancing means by means of a dosing coupling.

The dosing and advancing means comprises a plurality of members which are coupled to each
other by means of the dosing coupling and a delivery coupling in different ways when setting the
dosage and delivering the dosage. A piston rod 11 forms one of these elements. During delivery,
the piston rod 11 presses against the rear side of the piston 10, such that the latter is moved in the
advancing direction V and medicine is delivered through the outlet 1a. The pistonrod 11isina
threaded engagement with the casing portion 2, for which purpose it is provided with a thread
over most of its length. The casing portion 2 forms the co-operating thread on a holding means 2a
which projects radially inwards towards the piston rod 11 (Figure 3). The advancing movement of
the piston rod 11 is a rotational movement about the longitudinal axis RT comprising a
superimposed translation in the advancing direction V. The thread of the piston rod 11 is not
formed circumferentially but is rather interrupted by at least one axial flat side or groove.
However, this does not interrupt the threaded engagement with the holding means 2a and the

holding of the piston rod 11 in the threaded engagement.

The dosing and advancing means also comprises a first coupling member 12, a second coupling
member 16 and a third coupling member 22. The coupling member 12 is connected to the piston
rod 11 such that it can be moved axially along its flat side or groove in a guiding engagement but
is secured against rotating. The coupling member 12 is proximally arranged with respect to the
holding means 2a and presses against the holding means 2a in the advancing direction V. The
coupling member 12 surrounds the piston rod 11. The coupling member 12 comprises a distal
portion which contacts the holding means 2a, and a proximal portion which extends up to the
operating button 27. A spring 13 is formed between the two portions. At the distal end of the
coupling member 12, another spring 14 is formed which comprises a plurality of spring tabs
which project towards the holding means 2a and are elastically tensed. The spring tabs of the
spring 14 form latching elements which latch with co-operating latching elements of the holding
means 2a, such that a rotational slip coupling is obtained between the coupling member 12 and
the holding means 2a and therefore the casing portion 2, wherein said rotational slip coupling
prevents the piston rod 11 from rotating relative to the casing 1-3 if joited. However, the force

which can be transmitted when the latching elements and co-operating latching elements of the
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rotational slip coupling are in the coupling engagement is not large enough to prevent — or
obstruct to any practical degree — the rotational movement of the piston rod 11 needed to deliver
the dosage set. The coupling member 12 can axially flex in the portion of the spring 13. The
coupling member 12, including the two springs 13 and 14, is moulded from plastic in one piece,

preferably in an injection-moulding process.

The coupling member 16 is mounted such that it can be rotated about the axis RT. It is slecve-
shaped and surrounds the coupling member 12. At the distal end of the coupling member 16, a
spring 17 - in the example embodiment, an axially short helical spring — is formed in one piece.
The coupling member 16 is supported in the distal direction on the coupling member 12 via its
spring 17 and presses the coupling member 12 against the holding means 2a. Engaging elements
20 are formed on the proximal end of the coupling member 16 and — in the state of the injection
device shown — are in a releasable coupling engagement with co-operating engaging elements 24
of the coupling member 22, The engaging elements 20 and co-operating engaging elements 24
can be teeth which axially project from one of the coupling members 16 or 22 towards the other
and form two toothed rings which are concentric with respect to the axis RT, engage with each
other in the coupling engagement, and preferably have a uniform tooth separation, as shown by
way of example in Figure 4. In the state shown, in which the user can set the dosage to be
administered, the engaging elements 20 and co-operating engaging elements 24 of the two
coupling members 16 and 22 engage with each other. The coupling members 16 and 22 form the
dosing coupling and are connected to each other, secured against rotating, in the coupling

engagement.

Figure 4 shows the coupling halves of the dosing coupling, i.e. the coupling members 16 and 22,
in the coupling engagement and removed from the overall context, such that their functional

elements 17-20 on the one hand and 23-25 on the other hand can be clearly seen.

The coupling member 22 is also sleeve-shaped and comprises a flange at its proximal end which
projects radially outwards. Engaging elements 25 are formed on the outer circumference of the
flange and connect the coupling member 22, secured against rotating, to the operating button 27.
The coupling member 22 is axially supported on the operating button 27 via a spring 23. The
spring 23 is an integral part of the coupling member 22, in that the coupling member 22 -
including the spring 23 — is moulded from plastic in one piece. Like the spring 14, the spring 23

consists of a plurality of axially projecting spring tabs which are bent about the axis RT. In
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conjunction with the spring 17, it ensures that the coupling members 16 and 22 are axially held
elastically in the coupling engagement. The spring 17 also presses the coupling member 16, and

the spring 23 the coupling member 22, axially against the casing portion 3 up to a stopper.

The coupling member 22 is in a threaded engagement with a stopper member 26. To this end, the
coupling member 22 is provided with a thread 22a on its outer circumference upstream of the
flange (Figure 4). The casing portion 3 forms an axial guide 7 for the stopper member 26,
opposing the thread 22a radially outwards, such that the stopper member 26 is axially moved in
the threaded engagement when the coupling member 22 is rotated. The axial adjusting path of the
stopper member 26 corresponds to the maximum quantity of the medicine which is available, i.e.
when the reservoir R is full, and administered in a plurality of injections. When the coupling
member 22 is rotated, the stopper member 26 travels — guided by the axial guide 7 - along the
outer thread 22a of the coupling member 22 in the axial direction; in the example embodiment,
the advancing direction V. When the stopper member 26 has reached an axial stopper formed by
an inner sleeve 6 in this movement direction, this means that the reservoir R has been completely
emptied. The inner sleeve 6 forms the axial guide 7 and cannot be moved axially relative to the
casing portion 3; in the example embodiment, it is formed by a radial connecting stay on the

casing portion 3, i.e. it is part of the casing portion 3.

The dosing and advancing means also comprises a dosing and display member 30 which is ina
threaded engagement with the casing portion 3. For the purpose of this threaded engagement, the
casing portion 3 is provided with an inner thread 3a. The casing portion 2 is smooth in its contact
region with the dosing and display member 30. The thread 3a is formed directly on the inner
surface area of the circular-cylindrical covering shell of the casing portion 2, 3. The dosing and
display member 30 is substantially a simply circular-cylindrical sleeve with a correspondingly
shaped outer thread 30a, The threads 3a and 30a have a significantly larger thread pitch than the
threads of the piston rod 11 and the holding means 2a. The thread pitch is large enough to prevent
self-locking in the threaded engagement, and the dosing and display member 30 is rotated and
axially moved relative to the casing portion 2, 3 by a purely axial force in the threaded

engagement.
The dosing and display member 30 is coupled to the coupling member 16 such that it can be

moved axially but is secured against rotating. In the example embodiment, the dosing and display

member 30 and the coupling member 16 are directly in a corresponding guiding engagement with
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each other. To this end, the coupling member 16 forms an axial guide 18 on its outer
circumference. A projecting engaging element 31 is formed on the inner surface area of the
dosing and display member 30, via which the dosing and display member 30 is in guiding
engagement with the coupling member 16, i.e. with its guide 18. The guide 18 extends over most
of the length of the coupling member 16, and the dosing and display member 30 passes over most
of its length when the maximum dosage is set. The guide 18 is formed by axial grooves in the
outer surface area of the coupling member 16 (Figure 4). At their distal ends, the grooves each

form a stopper 19 for the engaging element 31.

The dosing and advancing means lastly comprises a spring member 32 which charges the dosing
and display member 30 with a force in the distal direction. The spring member 32 of the example
embodiment is a helical spring and acts as a compression spring. The spring member 32 is
supported on the casing portion 3b in the proximal direction. In the distal direction, the spring
member 32 is supported on an annular sliding disc 33 which is inserted between the coupling
member 16 and the dosing and display member 30 and supported for its part on the engaging
element 31. By means of the sliding disc 33, the spring member 32 is largely decoupled from

rotational movements of the dosing and display member 30.

The dosing and display member 30 can be moved back and forth between axial end positions
relative to the piston 10 and the piston rod 11 and also to the coupling members 12, 16 and 22.
The two end positions are a zero dosage position and a maximum dosage position. The two end
positions are each predetermined by a stopper. The stopper for the zero dosage position is formed
as an axial stopper by a shoulder 2c at the distal end of the casing portion 2. The stopper for the
maximum dosage position is formed by the casing portion 3. In the zero dosage position, a distal
portion of the dosing and display member 30 overlaps the reservoir R in the advancing direction
V up to and beyond the piston 10 when the piston 10 assumes a rearmost position in the reservoir
R, as shown in Figures 2 and 3. The piston 10 assumes this position when the reservoir R is
completely full. The thread 30a extends up to the distal end or at least near to the distal end of the
dosing and display member 30, such that the thread 30a also axially overlaps the reservoir R and
the piston 10 when the dosing and display member 30 assumes the zero dosage position. The
thread 30a terminates before the distal end of the dosing member 30 and, together with the thread
3a of the casing portion 3, forms a rotational stopper which defines the maximum dosage position

of the dosing and display member 30. Altematively, the thread 30a could also taper off at the
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distal end of the dosing and display member 30; in such a modification, the stopper defining the

maximum dosage position would then have to be formed another way.

At its distal end, the dosing and display member 30 is not fully cylindrical in its circumference,
but rather only partly cylindrical, in order to offer a view onto the piston despite theaxial overlap,
even if — as is preferred — the dosing and display member 30 is not formed from a transparent
plastic but rather from a non-transparent or at least opaque plastic material or other material. The
distal edge of the dosing and display member 30 extends in a spiral about the axis RT, such that—
as can be seen in Figures 2 and 3 —one circumferential region of the distal end of the dosing and
display member 30 even protrudes axially beyond the piston 10, and another circumferential
region, which overlaps the window in the zero dosage position, is short of the piston 10, such that
the piston 10 can be viewed through the windows 1b and 2b. Instead of a spiral edge, the dosing
and display member 30 can circumferentially extend to the same axial height atl over, except for
example for a breach, and so extend beyond the piston 10 in the advancing direction V all over,
except for the breached region, wherein the breach would overlap the window 2b in the zero
dosage position. The shoulder 2c of the casing portion 2 is also wound about the axis RT,
following the spiral course of the distal edge of the dosing and display member 30. The winding
course of the shoulder 2c can also be seen in Figure 1. The casing portion 2 comprises an outer
sleeve which, together with the casing portion 3, encloses the dosing and advancing means, and
an inner sleeve which is connected to the outer sleeve at its distal end by a stay forming the
shoulder 2c, and at the proximal end of which the holding means 2a projects radially inwards. An
annular gap remains between the outer and the inner sleeve, into which the dosing and display
member 30 protrudes over most of its length in the zero dosage position, wherein the larger part
in the region of the longest circumferential segment of the dosing and display member 30

accounts for approximately 50% of the total length of the dosing and display member 30.

The dosing and display member 30 is the carrier for a dosage scale which extends in a spiral
around the outer circumference of the dosing and display member 30 with a pitch, as measured
with respect to the axis RT, which corresponds to the pitch of the thread 30a. The dosage scale
consists of markings and numbers, wherein each of the markings corresponds to the smallest
dosage unit which can be set. When setting the dosage to be administered, the dosage scale can be

read off through the window 4 of the casing portion 3 (Figure 1).
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The operating button 27 forms the proximal end of the injection device. It is clipped to the casing
portion 3, by providing the casing portion 3 with a shoulder § at its proximal end, which grips
behind the operating button 27. The operating button 27 can be rotated relative to the casing -3
about the axis RT, in a dosing direction and a correcting direction. When setting the dosage, the
dosage is increased by rotating the operating button 27 in the dosing direction and reduced when
it is rotated in the correcting direction, enabling a dosage which has inadvertently been set too
high to be corrected. The operating button 27 is also connected to the coupling member 22, such

that it can be axially moved but is secured against rotating by means of the engaging elements 25.

Figure 5 shows the casing portion 3 and the operating button 27 in coupling engagement, wherein

a part of the operating button has been cut away in order to show the engagement.

The operating button 27 forms a slip coupling — in the example embodiment, a rotational stip
coupling — with the casing portion 3, beyond the rotational block with the coupling member 22.
To form the slip coupling, 2 plurality of latching elements 28 are formed on the operating button
27 in a uniform distribution about the axis RT and are in a coupling engagement with
corresponding, preferably congruent, co-operating latching elements 8 formed at the distal end of
the casing portion 3. The number of co-operating latching elements 8 is lower than the number of
latching elements 28. The operating button 27 can be rotated about the axis RT relative to the
casing portion 3 when the latching elements 28 and co-operating latching elements 8 are in
coupling engagement, wherein the latching elements 28 and co-operating latching elements 8
releasably Tatch to each other in pairs in latching positions discretely distributed around the
circumference. The separation of the latching elements 28 and thus the distance as measured as
angles or arcs between each of the latching elements 28 which are immediately adjacent in the
circumferential direction corresponds to the smallest dosage unit which can be set, and the
separation of the co-operating latching elements corresponds to an integer multiple of the same
dosage unit. The slip coupling does not necessarity have to be formed directly between the casing
1-3 and the operating button 27. Instead of providing the latching elements 28 on the operating
button 27, they could also be formed on the coupling member 22. In both embodiments, modified
latching elements and co-operating latching elements could for example engage axially with each

other, instead of radially.

The latching elements 28 and, correspondingly, the co-operating latching elements 8 are

asymmetrical in shape with respect to the rotational direction, such that the force which has to be
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applied in a coupling dosing direction in order to release the latching engagement is greater than
in the opposite rotational direction, i.e. the coupling correcting direction. Since, in the example
embodiment, the operating button 27 itself directly forms the latching elements 28, the dosing
direction of the operating button 27 is simultaneously also the coupling dosing direction, and the
correcting direction is simultaneously also the coupling correcting direction. The co-operating
latching elements § are latching cams which project radially outwards from the outer surface area
of the casing portion 3, The latching elements 28 are correspondingly formed on the oppositely
facing inner surface area of the operating button 27 as corresponding recesses or tooth gaps of an
inner toothing. In order to achieve asymmetry with respect to the two rotational directions, the
leading flanks of the latching elements 28 pointing in the coupling dosing direction are flatter than
the trailing flanks pointing in the opposite rotational direction — the coupling dosing direction
when the latching elements 28 are moved. The co-operating latching elements 8 are

correspondingly formed with both sides nestled.

The asymmetry of the slip coupling with respect to the two rotational directions of the operating
button 27 is adapted to the direction of the force exerted by the force member 32 on the dosing
and display member 30. For when the operating button 27 is rotated in the direction of increasing
the dosage, i.e. upping the dosage, the dosing and display member 30 is rotated in the threaded
engagement, via the dosing coupling formed at 20, 24 and the guiding engagement formed at 18
and 31, and moved in the proximal direction. In the course of translation in the proximal
direction, the spring member 32 is increasingly tensed. The elasticity force of the spring member
32 offers a resistance to the movement of the dosing and display member 30 in the proximal
direction, which acts on the slip coupling 8, 28 via the coupling described and offers the rotational
movement of the operating button 27 in the dosing direction, in which the flatter flanks of the
latching elements 28 and co-operating latching elements 8 point, an additional frictional
resistance which increasing as the dosage is upped. Conversely, the force exerted by the spring

member 32 assists the rotational movement in the direction of a dosage correction.

Figure 5 shows the casing portion 3 and in particular also its co-operating latching elements 8 for
the slip coupling 3, 27. In a proximal sleeve portion, the casing portion 3 forms radially and
elastically flexible coupling springs 9, one for each co-operating latching element 8. The co-
operating latching elements 8 each project radially outwards from their coupling springs 9. The
coupling springs 9 are ring segments. Circumferentially around the axis RT, the sleeve portion is

alternately composed of the coupling springs 9 and comparatively stiffer ring segments. The

-20-




17

coupling springs 9 each act as flexing strips which extend in the circumferential direction and are
clamped at both ends, namely at the two more rigid ring segments which are immediately adjacent
to each other. A cavity extends in the circumferential direction along each of the coupling springs
9, which increases the flexibility of the respective coupling spring 9. The sleeve portion forming

the coupling springs 9 forms the proximal end of casing portion 3.

The operating button 27 is cup-shaped with a base which forms the distal end of the injection
device and a wall which projects from the base and encircles the axis RT, and on the inner area of
which the latching elements 8 are arranged in uniform distribution around the circumference,
respectively formed as axially extending recesses. When assembled, the latching elements 28 are
in engagement both with the co-operating latching elements 8 and the engaging elements 25
(Figure 3) of the coupling member 22, wherein both the latching engagement with the co-
operating latching elements § and the rotational block engagement with the engaging elements 25

is maintained in every axial position of the operating button 27.

In addition to the dosing coupling formed by the coupling members 16 and 22, the dosing and
advancing means contains a second coupling, namely the delivery coupling already mentioned
which is shown in Figure 6. The delivery coupling is formed by the coupling members 12 and 16,
which are provided for this purpose with engaging elements which engage with each other in the
coupling engagement. On the side of the coupling member 12, these are engaging elements 15a
and 15b. The coupling member 16 is provided with co-operating engaging elements 21. The
engaging elements 152 are axial ribs which project radially outwards at the proximal end from an
outer surface area of the coupling member 12. The co-operating engaging elements 21 are
correspondingly formed on an inner surface area at the proximal end of the coupling member 16
as axial blind grooves. The co-operating engaging elements 21 form an axial guide for the
engaging elements 15a, The engaging elements 15a form a sort of outer toothing about the axis
RT. The outer toothing is interrupted at least at one location and, in the example embodiment, at
two diametrically opposite locations. One of the respective engaging elements 15b is formed in
the interrupted circumferential region, Like the engaging elements 15a, the engaging elements
15b project radially outwards, but are wider than the engaging elements 15a in the circumferential
direction, such that they cannot enter the engaging elements 21 formed as blind grooves. Rather,
the rib stays remaining between the engaging elements 21 form an axial stopper for the engaging
elements 15b when the coupling member 12 is moved in the distal direction relative to the

coupling member 16.
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The coupling member 16 is selectively in a coupling engagement with the coupling member 22 or
the coupling member 12, i.. in coupling engagement with the coupling member 22 when the
delivery coupling is released and in coupling engagement with the coupling member 12 when the
dosing coupling is released. In order to set the dosage, the dosing coupling is closed, i.e. the
engaging elements 15a and 15b only axially overlap the coupling member 22, the inner surface
area of which is however circumnferentially smooth, such that the coupling member 22 can rotate
relative to the coupling member 12 when setting the dosage. In order to deliver the dosage set, the
coupling member 12 moves into coupling engagement with the dosing and display member 30,
which releases the dosing coupling and closes the delivery coupling, such that the delivery can
begin. Figure 6 shows the coupling members 12, 16 and 22 when the dosing coupling 16, 22 is

closed.

The following explains how the device is used:

The user holds the injection device in one hand and fits a cannula unit onto the outlet 1a and
screws it on tight with the other hand. The injection device is otherwise in the state shown in
Figures 1 to 3. The user can verify the level of the reservoir R or position of the piston 10 through
the windows 1b and 2b. It is assumed that he has already primed the reservoir R and wishes to
inject himself in the next step with a particular dosage of the medicine. By turning the operating
button 27, he sets the desired dosage. While setting the dosage, he can read the current dosage,
corresponding to the axial position of the dosing and display member 30, through the window 4.
If, while upping the dosage, he inadvertently selects a dosage which too high, he can correct the
excess dosage by turning the operating button 27 in the correcting direction. While setting the
dosage, the rotational movement of the operating button 27 is transmitted onto the coupling
member 22 via the rotational block at 25, onto the coupling member 16 via the closed dosing
coupling at 20, 24, and onte the dosing and display member 30 in the guiding engagement
between 18 and 31. In the engagement between the threads 3a and 30a, the dosing and display
member 30 moves rotationally about the axis RT and translationally in the proximal direction.
While upping the dosage, the spring member 32 is increasingly elastically tensed and assists any
dosage correction to be made as applicable. Both while upping the dosage and correcting the
dosage, the latching engagement of the slip coupling between the casing portion 3 and the
operating button 27 generates a clearly perceptible clicking noise. Due to the steepness of the
threads 3a and 30a, the dosing and display member 30 travels a correspondingly long adjusting

path in the axial direction. The distances between the dosage marks on the dosage scale of the
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dosing and display member 30 are correspondingly large in the axial direction, such that an
unambiguous reading of the dosage mark currently passing underneath the window 4 is ensured,

even for visually impaired users.

The piston rod 11 is decoupled from the dosing movement — in the example embodiment, the
dosing rotational movement - and is additionally secured against rotating by the surrounding
coupling member 12, which is also decoupled. As already mentioned, the block is obtained
through the slip coupling formed between the coupling member 12 and holding means 2aand the

rotationally secured engagement between the coupling member 12 and the piston rod 11.

Once the desired dosage has been set, the user injects the injection cannula into and underneath
the skin, into the subcutaneous tissue, at the desired injection location. He then triggers the

delivery of the dosage set, using the same hand as also holds the injection device while injecting.

The operating button 27, which fulfils the function of a dosing button when setting the dosage, is
—in a dual function — also a triggering button. When setting the dosage, the dosing and display
member 30 is held in accordance with the dosage latching positions of the latching elements 28
and co-operating latching elements 8 of the slip coupling, i.e. the slip coupling prevents the
dosing and display member 30 from moving under the influence of the spring member 32. The
coupling between the casing portion 3 and the dosing and display member 30 which exists via the
slip coupling at 8, 28 must therefore be released for the delivery. This s achieved by releasing the
dosing coupling formed at 20, 24, by the user pressing the operating button 27 in the distal
direction with his thumb. When exerting a corresponding pressure force, the operating button 27
is moved in the distal direction relative to the casing portion 3 and coupling member 22, against
the force of the spring 23, and presses against the coupling member 12 in this movement. The
coupling member 12 flexes axially inwards in the region of its integrated spring 13, such that its
engaging elements 15a pass into the rotationally secured engagement with the co-operating
engaging elements 21 of the coupling member 16. In a transitional phase of the axial movement,
the dosing coupling between the coupling member 22 and the coupling member 16 is still closed,
while the coupling engagement of the delivery coupling between the coupling member 12 and
coupling member 16 has also already been established. However, as soon as the engaging
elements 15b contact the axial stopper of the coupling member 12 in the distal direction, the

continuing pressure on the operating button 27 causes the coupling member 16 to move in the
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distal direction, against the force of its spring 17, which axially raises it out of the coupling

engagement with the coupling member 22.

As soon as the dosing coupling has been released, the dosing and display member 30 is screwed
in the distal direction by the elasticity force of the spring member 32. The rotational movement
element of the dosing and display member 30 is transmitted onto the coupling member 16 in the
guiding engagement between the guide |8 and the engaging element 31. Due to the closed
delivery coupling, the coupling member 16 transmits the rotational movement onto the coupling
member 12, which is in turn connected, secured against rotating, to the piston rod 11, such that
the piston rod 11 is rotated in the threaded engagement with the holding means 2a and presses the
piston 10 in the advancing direction V. The delivery movement of the components involved is
terminated by the stopper of the dosing and display member 30 on the shoulder 2¢. The stroke or
axial element of the adjusting path of the dosing and display member 30 therefore defines the
stroke of the piston 10 and thus the dosage delivered. Because the thread pitch of the threads 3a
and 30a is larger than the threads of the piston rod 11 and the holding means 2a, the stroke of the
dosing and display member 30 is reduced to a stroke of the piston 10 in accordance with the
reduction ratio. During the delivery movement, the slip coupling formed between the spring 14
and the holding means 2a generates a clicking noise which is clearly perceptible and acoustically
indicates to the user that medicine is being delivered, The delivery operation can also be verified
at least in principle through the windows 1b and 2b, on the basis of the axial position of the piston

10.

When setting the dosage, the stopper member 26 is also moved in the threaded engagement with
the coupling member 22, in accordance with the dosage set. When the quantity of medicine
predetermined by the maximum stroke of the stopper member 26 has been fully administered,
which for a completely full reservoir R will not be the case until after a plurality of injections, the
user replaces the empty reservoir R with a new, full reservoir R, for which he merely has to
separate the casing portion 1 from the proximal casing portion 2, 3, insert the new reservoir R
with the piston 10 already accommodated in it, and connect the casing portion | and the casing

portion 2, 3 back together,
In the example embodiment, all the springs except for the force member 32 are formed as an

integral part of a coupling member comprising a coupling part and a spring part, respectively.

Alternatively, however, one or more of the springs can be also be conventionally formed,
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separately from the respective coupling member, as a steel spring. The springs 13, 17 and 23 can
thus be directly replaced with steel springs, since they exclusively fulfil a spring function.
Replacing the spring 14, by contrast, requires a replacement spring and latching elements formed

at the distal end of the coupling member 12.

With respect to the arrangement consisting of the dosing and display member 30 and the spring
member 32, it may be noted that instead of the dosing and display member 30, the spring member
32 can alternatively be arranged axially overlapping the reservoir R, and is supported on a thrust
bearing, for example the shoulder 2c. In such a reversal of the installation arrangements, the
dosing and display member 30 would be moved in the proximal direction up to and against a
stopper during delivery. In yet another alternative, the spring member 32 can be installed as a
tension spring, although installing it as a compression spring is particularly preferred. Another
alternative is also described in German patent applications Nos. 10 2005 043 806.7 and 10 2005
043 807.5. In accordance with these applications, the spring member which is adapted as
described to the slip coupling is instalied as a torsion spring, The senior applications are hereby
incorporated with respect to the adapted arrangement consisting of the slip coupling and the

spring member.
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Reference signs:

15a
15b
16
17
18
19
20
21
22
22a
23
24

casing portion
outlet

window

casing portion
holding means
window

shoulder

casing portion
thread

window

shoulder

inner sleeve
guide
co-operating latching element
coupling spring
piston

piston rod
coupling member
spring

spring

engaging element
engaging element
coupling member
spring

coupling part, guide
stopper

engaging element
co-operating engaging element, guide
coupling member
thread

spring

co-operating engaging element
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26
27
28
29
30
30a
31
32
33

RT

23

engaging element

stopper member

operating button

latching element

dosing and display member
thread

engaging element

spring member

sliding disc
reservoir

longitudinal axis

advancing direction
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Aninjection device, comprising:

a)
b)

c)
d)

€

a casing with a reservoir for an injectable product;

an operating button which can be moved relative to the casing in a dosing
direction which increases the dosage and in a correcting direction, in order
to set a product dosage;

a conveying member for delivering the dosage set;

a slip coupling comprising a latching element and a co-operating latching
element which latch to each other in a latching engagement and couple the
operating button to the casing in a positive and non-positive fit in discrete
latching positions during a movement in the dosing direction or the
correcting direction;

and a spring member which opposes the movement of the operating button
in at least one of the directions with a spring force;

wherein the latching element or co-operating latching element are shaped
such that in the latching engagement, they offer a lower resistance to the
movement in the at least one of the directions than to the movement in the

other direction.

2. The injection device according to claim 1, wherein the spring member is or can

be coupled to the conveying member and drives the conveying member during

delivery.

3. The injection device according to claim 2, wherein the spring member is

decoupled from the conveying member when the dosage is being set and can be

coupled to the conveying member by means of a delivery coupling for the

delivery.

4. The injection device according to any one of the preceding claims, wherein the

spring member is mare highly tensed from latching position to latching position

during the movement of the operating button in the at least one direction,
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The injection device according to any one of the preceding claims, wherein the

spring member opposes the movement in the dosing direction with a spring force.

The injection device according to any one of the preceding claims, wherein the

spring member is a compression spring or a torsion spring,

The injection device according to any one of the preceding claims, wherein the
slip coupling comprises a first coupling half comprising the latching element and
a second coupling half comprising the co-operating latching element, and one of

the coupling halves can be rotated relative to the other about a rotational axis

The injection device according to claim 7, wherein the latching element and the
co-operating latching element radially engage with each other in the latching

engagement with respect to the rotational axis

The injection device according to claim 7, wherein the latching clement and the
co-operating latching element axially engage with each other in the latching

engagement with respect to the rotational axis

The injection device according to any one of the preceding claims, wherein the
slip coupling consists of a first coupling half comprising the latching element and
a second coupling half comprising the co-operating latching element and the
latching element and the co-operating latching element directly engage with each

other in the latching engagement,

The injection device according to any one of claims 7 to 10, wherein one of the
coupling halves can be moved relative to the other in the dosing direction and in

the correcting direction.
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The injection device according to any one of the preceding claims, wherein the
latching element or the co-operating latching element is or are shaped

asymmetrically with respect to the dosing direction.

The injection device according to any one of the preceding claims, wherein the
slip coupling comprises a coupling spring in addition to the spring member and
the coupling spring opposes a release of the latching engagement with a restoring

spring force.

The injection device according to claim 13, wherein the slip coupling comprises a
first coupling half comprising the latching element and a second coupling half
comprising the co-operating latching element, and the coupling spring is formed
on or attached to at least one of the coupling halves , and either the latching
element or the co-operating latching element is formed on or attached to the

coupling spring.

The ijection device according to claim 14, wherein one of the coupling halves
can be rotated relative to the other about a rotational axis, and the coupling spring

is an elastically, preferably radially, flexible flexing spring.

The injection device according to claim 15, wherein the coupling spring is
formed as a flexing spring on the at least one of the coupling halves, and is

fixedly clamped at both ends of the flexing spring.

The injection device according to any one of the preceding claims, wherein a
plurality of latching elements or co-operating latching elements are provided, and
each latching element or co-operating latching element is preferably provided

with a coupling spring of its own.

The injection device according to any one of claims 13 to 17, wherein the at least

one of the coupling halves comprises a ring or partial ring comprising ring
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segments arranged successively in the circumferential direction, one of which
forms the coupling spring and the other of which forms a comparatively stiffer

ring segment.

The injection device according to claim 18, wherein the ring or partial ring
comprises elastic first ring segments which are alternately arranged successively
in the circumferential direction, and comparatively stiffer second ring segments,

and the first ring segments each form a coupling spring.

The injection device according to any one of the preceding claims, wherein the
slip coupling comprises a plurality of latching elements or a plurality of co-
operating latching elements which latch to each other in the latching engagement
and can be moved relative to each other in a coupling dosing direction which

increases the dosage and in an opposite coupling correcting direction,

The injection device according to any one of the preceding claims, wherein the
operating button for setting the dosage is coupled to a dosing member, and the
dosing member can be moved up to and against a delivery stopper when
delivering the dosage and away from the delivery stopper, against the spring

force of the spring member, for setting the dosage.

The injection device according to claim 21, wherein the operating button and the
dosing member are releasably coupled to each other by means of a dosing

coupling.

The injection device according to claim 21 or 22, wherein the dosing member is
decoupled from the conveying member when the dosage is being set and can be
coupled to the conveying member by means of a delivery coupling for the

delivery.
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The injection device according to any one of the preceding claims, wherein the

latching element is formed on or attached to the operating button.

The injection device according to any one of the preceding claims, wherein the

co-operating latching element is formed on or attached to the casing.

The injection device according to any one of claims 1 to 24, wherein the co-
operating latching element is formed on or attached to a member which is guided
such that it can be moved axially relative to the casing but is secured against

rotating, and on which the spring member is supported.

The injection device according to any one of the preceding claims, wherein the
operating button can be rotationally moved relative to the casing for setting the

dosage.
The injection device according to any one of the preceding claims, wherein the

operating button forms a trigger for delivery and can be translationally moved

relative to the casing, preferably in a distal direction.

An injection device substantially as described herein with reference to the
description and drawings.
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