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DOSE MECHANISM FOR AN INJECTION In an accumulative solution which is described below 
DEVICE FOR LIMITING A DOSE SETTING under a first example , the limiter is moved stepwise closer 
CORRESPONDING TO THE AMOUNT OF to a stopping position wherein the limiter acts together with 

MEDICAMENT LEFT other elements of the preventing mechanism to ensure that 
5 it is not possible to set a dose exceeding the amount of 

CROSS - REFERENCE TO RELATED medicament left in a reservoir . 
APPLICATIONS In the non - accumulative solution which is described 

under the second example , the limiter is positioned in the 
This application is a continuation of U . S . application Ser . same position prior to dose setting and after dose ejection . 

No . 11 / 996 , 409 filed Jan . 22 , 2008 , which is a 35 U . S . C . 10 The present invention relates to a mechanism for prevent 
$ 371 national stage application of International Patent ing setting of a dose which exceeds the amount of a 
Application PCT / EP2006 / 007004 ( published as WO 2007 / medicament in a reservoir in an injection device , wherein a 
017052 ) , filed Jul . 17 , 2006 , which claimed priority of dose is set by rotating a dose setting member of a dose 
European Patent Application 05016291 . 6 , filed Jul . 27 , setting mechanism , the mechanism comprising : 
2005 : this application further claims priority under 35 15 a piston rod having a threaded outer surface ; 
U . S . C . $ 119 of U . S . Provisional Application 60 / 708 , 618 , a housing defining a passage for the piston rod , the 
filed Aug . 16 , 2005 , the contents of which are incorporated passage having a threaded inner surface for engage 
herein by reference . ment with the threaded outer surface of the piston rod , 

the housing being arranged with respect to the piston 
FIELD OF THE INVENTION rod such that rotation of the piston rod in relation to the 

housing causes the piston rod to be displaced relative to 
The present invention relates to a mechanism for prevent the housing in a longitudinal direction : 

ing setting of a dose which exceeds the amount of a a limiter defining a passage for the piston rod ; 
medicament in a reservoir in an injection device . In particu a driver defining a passage for the limiter , the driver being 
lar , the present invention relates to a mechanism wherein the 25 coupled to the dose setting member such that rotation 
piston rod forms part of said mechanism , whereby a compact of the dose setting member during dose setting causes 
structure may be provided . the driver to rotate ; and 

wherein the limiter is coupled to the driver and the piston 
BACKGROUND OF THE INVENTION rod such that relative rotation between the driver and the 

30 piston rod during dose setting causes the limiter to move 
When drugs are to be injected into the human body , it is towards a stopping position wherein the limiter prevents 

essential that the dose set by the user is the actual dose setting of a dose which exceeds the amount of a medicament 
injected . If this is not the case , the medicating of the patient in a reservoir in the injection device . 
is not correct , which in some cases can have serious or even The housing may form part of the housing of a syringe 
fatal consequences . In order to ensure that the dose selected 35 device into which the mechanism is integrated . 
by a dose setting member does not exceed the remaining The mechanism may comprise a locking means for lock 
amount of medication in a reservoir in a syringe device , an ing the piston rod against rotation in at least one direction , 
end - of - content mechanism may be provided . relative to the housing . Such a locking means may be a 
End - of - content mechanisms are known in the art . One screw which may engage or disengage the piston rod . 

such example may be seen in WO 01 / 19434 Al which 40 Advantageously , the screw may be arranged such that it 
discloses a limiting mechanism for an injection device . A engages a root part of the piston rod , whereby the walls of 
dose is injected by rotating a dose setting member which the thread and especially not the crest are not damaged . 
during this rotation carries a driver with it to rotate this Alternatively , the locking means may be provided as a 
driver which moves a piston forward . The driver is provided pivotable arm , which is operable from an outer surface of the 
with a track having a length which is engaged by a track 45 device . The pivotable arm may be movable between an 
follower coupled to the dose setting mechanism . engaging and a non - engaging position , by means of an arm 

Another example may be seen in WO 2004 / 007003 A1 . or button accessible from the outer surface of the syringe 
U . S . Pat . No . 5 , 938 , 642 disclose an injection device device . 

comprising a driver , a nut and a threaded piston rod . During The mechanism may comprise a ratchet mechanism inter 
dose setting the nut is rotational screwed up the threaded 50 connecting the driver and the housing . The ratchet mecha 
piston rod and during dosing the nut and the piston rod is nism may comprise a first and a second part . The first part 
brought axial forward the same distance . Once the nut may be coupled to the driver while the second part may be 
reaches the end of the thread of the threaded piston rod no coupled to the housing e . g . via the locking means . The 
further dose can be set . ratchet mechanism may be adapted to move in one or two 

It is an object of a preferred embodiment of the present 55 rotational directions . 
invention to provide an alternative to the above solution . In order to assist patients with poor dexterity an ejection 
Especially , it is an object of the present invention to provide assisting system for providing an ejection force for assisting 
a solution which allows an outer surface of a driver to be an operator during ejection may be provided . Such a system 
directly coupled to the inner surface of a drum scale , and may comprise a spring which is strained when the dose 
thus it is an object of the present invention to provide an 60 setting member is rotated during dose setting . The spring 
end - of - content mechanism which may be positioned in the may interconnect the housing and the first part of the ratchet 
space defined by the inner walls of a driver . e . g . in such a way that it co - extend the piston rod . Accord 

ingly , when the driver is rotated by means of the dose setting 
SUMMARY OF THE INVENTION member , whereby the first part of the ratchet is rotated , the 

65 spring is rotationally strained . The potential energy stored in 
The present invention provides a non - accumulative solu - the strained spring is released by disengaging the locking 

tion to the above problems . means whereby the ratchet mechanism is free to move , 

US 9,775,953 B2
2
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In an accumulative solution which is described below
under a first example, the limiter is moved stepwise closer
to a stopping position wherein the limiter acts together with
other elements of the preventing mechanism to ensure that
it is not possible to set a dose exceeding the amount of
medicament left in a reservoir.

In the non-accumulative solution which is described
under the second example, the limiter is positioned in the
same position prior to dose setting and after dose ejection.

The present invention relates to a mechanism for prevent­
ing setting of a dose which exceeds the amount of a
medicament in a reservoir in an injection device, wherein a
dose is set by rotating a dose setting member of a dose
setting mechanism, the mechanism comprising:

a piston rod having a threaded outer surface;
a housing defining a passage for the piston rod, the

passage having a threaded inner surface for engage­
ment with the threaded outer surface of the piston rod,
the housing being arranged with respect to the piston
rod such that rotation of the piston rod in relation to the
housing causes the piston rod to be displaced relative to
the housing in a longitudinal direction:

a limiter defining a passage for the piston rod;
a driver defining a passage for the limiter, the driver being

coupled to the dose setting member such that rotation
of the dose setting member during dose setting causes
the driver to rotate; and

wherein the limiter is coupled to the driver and the piston
rod such that relative rotation between the driver and the

30 piston rod during dose setting causes the limiter to move
towards a stopping position wherein the limiter prevents
setting of a dose which exceeds the amount of a medicament
in a reservoir in the injection device.

The housing may form part of the housing of a syringe
35 device into which the mechanism is integrated.

The mechanism may comprise a locking means for lock­

ing the piston rod against rotation in at least one direction,
relative to the housing. Such a locking means may be a
screw which may engage or disengage the piston rod.

40 Advantageously, the screw may be arranged such that it
engages a root part of the piston rod, whereby the walls of
the thread and especially not the crest are not damaged.
Alternatively, the locking means may be provided as a

pivotable arm, which is operable from an outer surface of the
45 device. The pivotable arm may be movable between an

engaging and a non-engaging position, by means of an arm
or button accessible from the outer surface of the syringe
device.

The mechanism may comprise a ratchet mechanism inter-
50 connecting the driver and the housing. The ratchet mecha­

nism may comprise a first and a second part. The first part
may be coupled to the driver while the second part may be
coupled to the housing e.g. via the locking means. The
ratchet mechanism may be adapted to move in one or two

55 rotational directions.
In order to assist patients with poor dexterity an ejection

assisting system for providing an ejection force for assisting
an operator during ejection may be provided. Such a system
may comprise a spring which is strained when the dose

60 setting member is rotated during dose setting. The spring
may interconnect the housing and the first part of the ratchet
e.g. in such a way that it co-extend the piston rod. Accord­
ingly, when the driver is rotated by means of the dose setting
member, whereby the first part of the ratchet is rotated, the

65 spring is rotationally strained. The potential energy stored in
the strained spring is released by disengaging the locking
means whereby the ratchet mechanism is free to move,

FIELD OF THE INVENTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

BACKGROUND OF THE INVENTION

1

DOSE MECHANISM FOR AN INJECTION
DEVICE FOR LIMITING A DOSE SETTING
CORRESPONDING TO THE AMOUNT OF

MEDICAMENT LEFT

The present invention provides a non-accumulative solu­
tion to the above problems.

The present invention relates to a mechanism for prevent­
ing setting of a dose which exceeds the amount of a
medicament in a reservoir in an injection device. In particu-
lar, the present invention relates to a mechanism wherein the 25

piston rod forms part of said mechanism, whereby a compact
structure may be provided.

When drugs are to be injected into the human body, it is
essential that the dose set by the user is the actual dose
injected. If this is not the case, the medicating of the patient
is not correct, which in some cases can have serious or even
fatal consequences. In order to ensure that the dose selected
by a dose setting member does not exceed the remaining
amount of medication in a reservoir in a syringe device, an
end-of-content mechanism may be provided.

End-of-content mechanisms are known in the art. One
such example may be seen in WO 01/19434 Al which
discloses a limiting mechanism for an injection device. A
dose is injected by rotating a dose setting member which
during this rotation carries a driver with it to rotate this
driver which moves a piston forward. The driver is provided
with a track having a length which is engaged by a track
follower coupled to the dose setting mechanism.

Another example may be seen in WO 2004/007003 Al.
U.S. Pat. No. 5,938,642 disclose an injection device

comprising a driver, a nut and a threaded piston rod. During
dose setting the nut is rotational screwed up the threaded
piston rod and during dosing the nut and the piston rod is

brought axial forward the same distance. Once the nut
reaches the end of the thread of the threaded piston rod no
further dose can be set.

It is an object of a preferred embodiment of the present
invention to provide an alternative to the above solution.
Especially, it is an object of the present invention to provide
a solution which allows an outer surface of a driver to be
directly coupled to the inner surface of a drum scale, and
thus it is an object of the present invention to provide an
end-of-content mechanism which may be positioned in the
space defined by the inner walls of a driver.

SUMMARY OF THE INVENTION

This application is a continuation of U.S. application Ser.
No. 11/996,409 filed Jan. 22, 2008, which is a 35 U.S.C. 10

§371 national stage application of International Patent
Application PCT/EP2006/007004 (published as WO 2007/
017052), filed Jul. 17, 2006, which claimed priority of
European Patent Application 05016291.6, fled Jul. 27,
2005; this application further claims priority under 35 15

U.S.C. §119 of U.S. Provisional Application 60/708,618,
filed Aug. 16, 2005, the contents of which are incorporated
herein by reference.
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whereby the strained spring forces the ratchet mechanism to Alternatively , the limiter may comprise a plurality of teeth 
rotate . As the second part of the ratchet mechanism may be adapted to engage corresponding teeth of the housing and / or 
locked for rotation in relation to the piston rod , the rotating the driver when the limiter is in the stopping position . 
ratchet mechanism carries the piston rod with it . Accordingly , the teeth of the limiter comprise first engaging 

In one example the spring is pre - strained , such as one 5 surfaces , while the teeth of the housing and / or driver may 
revolution , such as two revolutions , such as three revolu comprise the second stopping surfaces . 
tions , such as four revolutions , such as five revolutions . In one example there is provided both teeth and a stopping 

In the context of the present invention the term “ stopping thread . An advantage of this is that a larger torque may be 
thread ” shall be understood as engaging threads of two transferred from the driver to the limiter , whereby it may be 
elements , at least one of which threads prevents a first of the ensured that even when applying a large torque to the dose 
two elements from being rotated beyond a predetermined setting mechanism , a dose which exceeding the actual 
position relative to a second of the two elements . Normally , amount left in the reservoir cannot be set . Such a larger 
said prevention of rotation is caused by engagement of torque may be between 100 and 1000 Nmm , such as 250 
surfaces of each of the two elements . 15 Nmm , such as 500 Nmm , such as 750 Nmm . 

In the following a first general example is described . In the following a second general example is described . 
The FIRST general example relates to a mechanism for The SECOND general example relates to a mechanism 

preventing setting of a dose which exceeds the amount of a for preventing setting of a dose which exceeds the amount 
medicament in a reservoir in an injection device , wherein a of a medicament in a reservoir in an injection device , 
dose is set by rotating a dose setting member of a dose 20 wherein a dose is set by rotating a dose setting member of 
setting mechanism , the mechanism comprising : a dose setting mechanism , the mechanism comprising : 

a piston rod having a threaded outer surface ; a piston rod having a threaded outer surface ; 
a limiter defining a passage for the piston rod and being a limiter defining a passage for the piston rod , the passage 

rotationally retained in relation to the piston rod , the having a threaded inner surface for engagement with 
limiter having a threaded outer surface ; 25 the threaded outer surface of the piston rod ; 

a driver defining a passage for the limiter , the passage a driver defining a passage for the limiter , the driver being 
having a threaded inner surface for engagement with rotationally retained in relation to the limiter , the driver 
the threaded outer surface of the limiter , the driver being coupled to the dose setting mechanism such that 
being coupled to the dose setting member such that rotation of the dose setting member during dose setting 
rotation of the dose setting member during dose setting 30 causes the driver to rotate ; and 
causes the driver to rotate ; and wherein relative rotation between the driver and the piston 

wherein relative rotation between the driver and the piston rod during dose setting causes the limiter to move towards 
rod during dose setting causes the limiter to move towards a stopping position wherein the limiter prevents setting of a 
a stopping position wherein the limiter prevents setting of a dose which exceed the amount of a medicament in a 
dose which exceeds the amount of a medicament in a 35 reservoir in the injection device 
reservoir in the injection device . As described above the invention according to the second 

Rotation of the dose setting member during dose setting general example of the invention is a non - accumulative 
causes the driver to rotate . If the direction of rotation of the solution , wherein the limiter is positioned in the same 
dose setting member and the driver is the same , the driver position ( the reference position ) prior to dose setting and 
and the dose setting member may be made as one single unit . 40 after dose ejection . 
Alternatively , the two elements may be made be two sepa - The limiter may comprise a first engaging surface adapted 
rate elements attached or coupled to each other . to engage a corresponding second engaging surface of the 

The direction of the thread of the piston rod and the driver piston rod . The engaging surface of the limiter may be an 
may be opposite i . e . if the piston rod has a right - handed end surface extending in a radial direction of the limiter and 
thread , the driver has a left - handed thread and vice versa . 45 facing a corresponding radial surface of a T - shaped piston 
This ensures that the dose setting member is rotated back to rod . Accordingly , when the piston rod is rotated relative to 
the same position such that the user may set a dose starting the limiter , the two surfaces will abut each other such that 
from an initial dose of O IU . the user is prevented from setting a higher dose . In the 

The limiter may comprise a first engaging surface adapted alternative the threaded outer surface of the piston rod 
to engage a corresponding second engaging surface of the 50 comprises the first surface and the threaded inner surface of 
driver . In one example the limiter comprises a plurality of the driver comprises the second surface . The two latter 
first engaging surfaces which are adapted to engage corre - surfaces may each define a plane parallel with the axis of the 
sponding second engaging surfaces of the driver . In some piston rod and the limiter . 
examples , the number of first and second engaging surfaces 
is not identical . As an example there may be provided two 55 DESCRIPTION OF THE DRAWINGS 
first engaging surfaces while there is provided ten second 
engaging surfaces . Accordingly , the limiter may be locked in The invention will now be described in further detail with 
relation to each other in ten different positions , but at each reference to the drawings , in which : 
position only two first and two second engaging surfaces FIG . 1 illustrates a mechanism according to the first 
engage each other . 60 general example of the invention , 

The threaded outer surface of the piston rod may comprise FIG . 2 illustrates teeth of the limiter and the housing 
the first surface and the threaded inner surface of the driver according to the first general example , 
comprises the second surface . The piston rod and the driver FIG . 3 illustrates a cross - section through of the piston rod , 
may be arranged such that relative rotational movement may the limiter and the driver of FIG . 1 , 
cause the first and the second surface to be brought into 65 FIG . 4 illustrates a syringe device with injection assisting 
engagement , whereby further relative rotational movement means and a mechanism according to the first general 
is not possible . example of the invention , 
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DESCRIPTION OF THE DRAWINGS

The invention will now be described in further detail with
reference to the drawings, in which:

FIG. 1 illustrates a mechanism according to the first
60 general example of the invention,

FIG. 2 illustrates teeth of the limiter and the housing
according to the first general example,

FIG. 3 illustrates a cross-section through of the piston rod,
the limiter and the driver of FIG. 1,

FIG. 4 illustrates a syringe device with injection assisting
means and a mechanism according to the first general
example of the invention,

25

Alternatively, the limiter may comprise a plurality of teeth
adapted to engage corresponding teeth of the housing and/or
the driver when the limiter is in the stopping position.
Accordingly, the teeth of the limiter comprise first engaging
surfaces, while the teeth of the housing and/or driver may
comprise the second stopping surfaces.

In one example there is provided both teeth and a stopping
thread. An advantage of this is that a larger torque may be
transferred from the driver to the limiter, whereby it may be" ensured that even when applying a large torque to the dose

setting mechanism, a dose which exceeding the actual
amount left in the reservoir cannot be set. Such a larger
torque may be between 100 and 1000 Nmm, such as 250

,, Nmm, such as 500 Nmm, such as 750 Nmm.
In the following a second general example is described.
The SECOND general example relates to a mechanism

for preventing setting of a dose which exceeds the amount
of a medicament in a reservoir in an injection device,

20 wherein a dose is set by rotating a dose setting member of
a dose setting mechanism, the mechanism comprising:

a piston rod having a threaded outer surface;
a limiter defining a passage for the piston rod, the passage

having a threaded inner surface for engagement with
the threaded outer surface of the piston rod;

a driver defining a passage for the limiter, the driver being
rotationally retained in relation to the limiter, the driver
being coupled to the dose setting mechanism such that
rotation of the dose setting member during dose setting
causes the driver to rotate; and

wherein relative rotation between the driver and the piston
rod during dose setting causes the limiter to move towards
a stopping position wherein the limiter prevents setting of a
dose which exceed the amount of a medicament in a
reservoir in the injection device

As described above the invention according to the second
general example of the invention is a non-accumulative
solution, wherein the limiter is positioned in the same
position (the reference position) prior to dose setting and

40 after dose ejection.
The limiter may comprise a first engaging surface adapted

to engage a corresponding second engaging surface of the
piston rod. The engaging surface of the limiter may be an
end surface extending in a radial direction of the limiter and

45 facing a corresponding radial surface of a T-shaped piston
rod. Accordingly, when the piston rod is rotated relative to
the limiter, the two surfaces will abut each other such that
the user is prevented from setting a higher dose. In the
alternative the threaded outer surface of the piston rod

50 comprises the first surface and the threaded inner surface of
the driver comprises the second surface. The two latter
surfaces may each define a plane parallel with the axis of the
piston rod and the limiter.

reservoir in the injection device.
Rotation of the dose setting member during dose setting

causes the driver to rotate. If the direction of rotation of the
dose setting member and the driver is the same, the driver
and the dose setting member may be made as one single unit.
Alternatively, the two elements may be made be two sepa­
rate elements attached or coupled to each other.

The direction of the thread of the piston rod and the driver
may be opposite i.e. if the piston rod has a right-handed
thread, the driver has a left-handed thread and vice versa.
This ensures that the dose setting member is rotated back to
the same position such that the user may set a dose starting
from an initial dose of O IU.

The limiter may comprise a first engaging surface adapted
to engage a corresponding second engaging surface of the
driver. In one example the limiter comprises a plurality of
first engaging surfaces which are adapted to engage corre­
sponding second engaging surfaces of the driver. In some
examples, the number of first and second engaging surfaces
is not identical. As an example there may be provided two 55

first engaging surfaces while there is provided ten second
engaging surfaces. Accordingly, the limiter may be locked in
relation to each other in ten different positions, but at each
position only two first and two second engaging surfaces
engage each other.

The threaded outer surface of the piston rod may comprise
the first surface and the threaded inner surface of the driver
comprises the second surface. The piston rod and the driver
may be arranged such that relative rotational movement may
cause the first and the second surface to be brought into 65

engagement, whereby further relative rotational movement
is not possible.

whereby the strained spring forces the ratchet mechanism to
rotate. As the second part of the ratchet mechanism may be
locked for rotation in relation to the piston rod, the rotating
ratchet mechanism carries the piston rod with it.

In one example the spring is pre-strained, such as one
revolution, such as two revolutions, such as three revolu­
tions, such as four revolutions, such as five revolutions.

In the context of the present invention the term "stopping
thread" shall be understood as engaging threads of two
elements, at least one of which threads prevents a first of the
two elements from being rotated beyond a predetermined
position relative to a second of the two elements. Normally,
said prevention of rotation is caused by engagement of
surfaces of each of the two elements.

In the following a first general example is described.
The FIRST general example relates to a mechanism for

preventing setting of a dose which exceeds the amount of a
medicament in a reservoir in an injection device, wherein a

dose is set by rotating a dose setting member of a dose
setting mechanism, the mechanism comprising:

a piston rod having a threaded outer surface;
a limiter defining a passage for the piston rod and being

rotationally retained in relation to the piston rod, the
limiter having a threaded outer surface;

a driver defining a passage for the limiter, the passage
having a threaded inner surface for engagement with
the threaded outer surface of the limiter, the driver
being coupled to the dose setting member such that
rotation of the dose setting member during dose setting 30

causes the driver to rotate; and
wherein relative rotation between the driver and the piston

rod during dose setting causes the limiter to move towards
a stopping position wherein the limiter prevents setting of a
dose which exceeds the amount of a medicament in a 35
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FIG . 5 illustrates a mechanism according to the second It will be appreciated , that during each dose setting the 
general example of the invention , limiter moves closer to the stopping position in which the 

FIG . 6 illustrates a cross - section through the piston rod , first and second set of teeth engage and wherein the stopping 
the limiter and the driver of FIG . 2 , thread engage . In this position the driver cannot be rotated 

FIG . 7 illustrates a syringe device with injection assisting 5 further , and any torque applied to the dose setting member 
means and a mechanism according to the second general by the user is transferred from the dose setting member to 
example of the invention , and the driver and via two torque paths . When the torque is 

FIG . 8 illustrates a syringe device according to the second transferred through the first torque path 38 , it is transferred 
from the driver to the limiter , further through the grove general example of the invention wherein the limiter is used 

both as an end - of - content and as a safety mechanism . 10 tongue connection to the piston rod and finally from the 
FIG . 1 discloses syringe device 2 comprising a mecha piston rod to the housing , due to the rotational locking 

means 28 . When the torque is transferred through the second nism 4 for preventing setting of a dose which exceeds the torque path 40 it is transferred from the driver to the limiter , amount of a medicament in a reservoir 6 . The mechanism 4 further from the first set of teeth 22 to the second set of teeth comprises a piston rod 8 , a limiter 10 and a driver 12 . The er 12 . The 15 24 of the housing . By providing a first torque path and a driver is coupled to a dose setting member ( not shown ) such second torque path it is possible to apply a larger torque 
that rotation of the dose setting member during dose setting , without breaking the parts of the device e . g . the teeth , and , 
causes the driver to rotate in the same direction — both when thus , the risk of user causing damage to the device is 
dialling up and down . The inner surface 14 of the driver 12 reduced . 
has a threaded surface which is adapted to engage a corre - 20 FIG . 2 shows the housing 26 comprising the second set of 
sponding thread of the outer surface 16 of the limiter 10 . teeth 24 which are adapted to engage the first set of teeth 22 
Moreover , the limiter 10 is locked for rotation in relation to of the housing . Each tooth may have a one surface 21 which 
the piston rod 8 by means of groove 18 in the piston rod 8 is substantially parallel with the axial direction of the limiter 
and a tongue 20 in the limiter 10 ( in the figure the tongue is and another surface 23 which is transverse to said axial 
indicated by a dotted line ) . Due to the grove - tongue arrange - 25 direction . 
ment the limiter 10 and the piston rod 8 may move trans FIG . 3 discloses an alternative to the grove - tongue 
lationally ( i . e . up and down in the figure ) in relation to each described in connection with FIG . 1 . In the alternative the 
other . piston rod 8 has two flat surfaces 39 and due to correspond 

The limiter comprises a first set of teeth 22 adapted to ing flat surfaces 41 of the limiter 10 , the limiter and the 
engage a second set of teeth 24 of the housing 26 . The 30 piston rod are locked for relative rotational movement . 
function of the teeth is to ensure that the dose set does not FIG . 4 discloses a syringe device 2 comprising the mecha 
exceed the amount of a medicament left in the reservoir 6 . nism 4 described in relation to FIG . 1 . 
Furthermore , the threads of the inner surface 14 and the However , the syringe device of FIG . 4 further comprises 
outer surface 16 comprises a stopping thread which are also an injection assisting mechanism 42 comprising a spring 44 
used to ensure that that the user cannot set a dose which 35 interconnecting the housing 26 and a first part 46 of a ratchet 
exceed the amount of a medicament in the reservoir . The two mechanism 47 , which further comprises a second part 48 . 
systems are redundant and designed to stop dose setting When the dose setting member 50 is rotated , the rotation is 
simultaneously . transferred to the driver 12 and the first part 46 of the ratchet 

The syringe device further comprises a locking means 28 mechanism . During the rotation of the dose setting member , 
in the form of a screw , which is used to lock the piston rod 40 the spring 44 is strained whereby potential energy is stored . 
8 for rotation in relation to the housing 26 . Due the threaded The stored energy may be released by disengaging the 
engagement 30 between the housing 26 and the piston rod 8 , pawl 52 which during dose setting engages the second part 
rotational locking of said two elements , results in a trans - 48 of the ratchet mechanism . The pawl 52 is pivotally 
lational lock . When the locking means is in the form of a connected to the housing and comprises an engaging part 54 
screw , it is desirable that the tip of the screw engages the 45 and a button part 56 . When the pawl is disengaged the 
piston rod in a root of the thread , such that the crest of the strained spring 44 causes the first part 46 to rotate . Due to 
thread is not damaged . the engagement between the first part 46 and the second part 

In the initial state i . e . when the pen is delivered to the user , 48 , and due to the grove - tongue connection 49 between the 
the limiter 10 is located in proximal end 32 of the piston rod second part 48 and the piston rod 8 , the rotation of the first 
( i . e . the end opposite the needle of the syringe device ) . 50 part 46 causes the piston rod to rotate . As described under 

In order to set a dose the user locks the piston rod for FIG . 1 the rotation of the piston rod causes the piston rod to 
rotation by means of the locking means 28 . The dose is then move forward . 
set by rotating the driver as indicated by the arrow 34 . Due FIG . 5 discloses the mechanism according to the second 
to the relative rotational movement between the piston rod general example of the invention . Identical reference num 
8 and the driver 12 the limiter 10 moves towards in a distal 55 bers refer to identical elements . In FIG . 5 the driver 12 is 
end 36 of the piston rod . coupled to a dose setting member ( not shown ) such that 
When the desired dose has been set , the driver , the limiter rotation of the dose setting member during dose setting , 

and the piston rod are locked rotationally in relation to each causes the driver to rotate in the same direction — both when 
other such that when a dose is ejected , they all rotate dialling up and down . The inner surface of the driver 12 
together . Due to the threaded engagement 30 between the 60 comprises a groove 58 which is adapted to engage a corre 
housing and the piston rod 8 , the rotation of the piston rod sponding radially extending spline 60 of the limiter 10 . 
causes the piston rod to move in the distal direction . How - Accordingly , the driver 12 and the limiter 10 are locked for 
ever , due to the grove - tongue between the piston rod and the relative rotational movement , while relative translational 
limiter , the translational movement of the piston rod is not movement is possible . Furthermore , the limiter 10 has a 
transmitted to the limiter and the driver . Accordingly , the 65 threaded inner surface 62 which engages a corresponding 
limiter ( and the driver ) remains in the same longitudinal threaded outer surface 64 of the piston rod 8 . Accordingly , 
position . relative rotation between the piston rod and the driver results 
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outer surface 16 comprises a stopping thread which are also
used to ensure that that the user cannot set a dose which 35

coupled to a dose setting member (not shown) such that
rotation of the dose setting member during dose setting,
causes the driver to rotate in the same direction-both when
dialling up and down. The inner surface of the driver 12

comprises a groove 58 which is adapted to engage a corre­
sponding radially extending spline 60 of the limiter 10.

Accordingly, the driver 12 and the limiter 10 are locked for
relative rotational movement, while relative translational
movement is possible. Furthermore, the limiter 10 has a
threaded inner surface 62 which engages a corresponding
threaded outer surface 64 of the piston rod 8. Accordingly,
relative rotation between the piston rod and the driver results

It will be appreciated, that during each dose setting the
limiter moves closer to the stopping position in which the
first and second set of teeth engage and wherein the stopping
thread engage. In this position the driver cannot be rotated
further, and any torque applied to the dose setting member
by the user is transferred from the dose setting member to
the driver and via two torque paths. When the torque is
transferred through the first torque path 38, it is transferred
from the driver to the limiter, further through the grove-

10 tongue connection to the piston rod and finally from the
piston rod to the housing, due to the rotational locking
means 28. When the torque is transferred through the second
torque path 40 it is transferred from the driver to the limiter,
further from the first set of teeth 22 to the second set of teeth
24 of the housing. By providing a first torque path and a
second torque path it is possible to apply a larger torque
without breaking the parts of the device e.g. the teeth, and,
thus, the risk of user causing damage to the device is
reduced.

FIG. 2 shows the housing 26 comprising the second set of
teeth 24 which are adapted to engage the first set of teeth 22
of the housing. Each tooth may have a one surface 21 which
is substantially parallel with the axial direction of the limiter
and another surface 23 which is transverse to said axial
direction.

FIG. 3 discloses an alternative to the grove-tongue
described in connection with FIG. 1. In the alternative the
piston rod 8 has two flat surfaces 39 and due to correspond­
ing flat surfaces 41 of the limiter 10, the limiter and the
piston rod are locked for relative rotational movement.

FIG. 4 discloses a syringe device 2 comprising the mecha­
nism 4 described in relation to FIG. l.

However, the syringe device of FIG. 4 further comprises
an injection assisting mechanism 42 comprising a spring 44

interconnecting the housing 26 and a first part 46 of a ratchet
mechanism 47, which further comprises a second part 48.
When the dose setting member 50 is rotated, the rotation is
transferred to the driver 12 and the first part 46 of the ratchet
mechanism. During the rotation of the dose setting member,

40 the spring 44 is strained whereby potential energy is stored.
The stored energy may be released by disengaging the

pawl 52 which during dose setting engages the second part
48 of the ratchet mechanism. The pawl 52 is pivotally
connected to the housing and comprises an engaging part 54

45 and a button part 56. When the pawl is disengaged the
strained spring 44 causes the first part 46 to rotate. Due to
the engagement between the first part 46 and the second part
48, and due to the grove-tongue connection 49 between the
second part 48 and the piston rod 8, the rotation of the first

50 part 46 causes the piston rod to rotate. As described under
FIG. 1 the rotation of the piston rod causes the piston rod to
move forward.

FIG. 5 discloses the mechanism according to the second
general example of the invention. Identical reference num-

55 hers refer to identical elements. In FIG. 5 the driver 12 is

position.

exceed the amount of a medicament in the reservoir. The two
systems are redundant and designed to stop dose setting
simultaneously.

The syringe device further comprises a locking means 28
in the form of a screw, which is used to lock the piston rod
8 for rotation in relation to the housing 26. Due the threaded
engagement 30 between the housing 26 and the piston rod 8,
rotational locking of said two elements, results in a trans­
lational lock. When the locking means is in the form of a
screw, it is desirable that the tip of the screw engages the
piston rod in a root of the thread, such that the crest of the
thread is not damaged.

In the initial state i.e. when the pen is delivered to the user,
the limiter 10 is located in proximal end 32 of the piston rod
(i.e. the end opposite the needle of the syringe device).

In order to set a dose the user locks the piston rod for
rotation by means of the locking means 28. The dose is then
set by rotating the driver as indicated by the arrow 34. Due
to the relative rotational movement between the piston rod
8 and the driver 12 the limiter 10 moves towards in a distal
end 36 of the piston rod.

When the desired dose has been set, the driver, the limiter
and the piston rod are locked rotationally in relation to each
other such that when a dose is ejected, they all rotate
together. Due to the threaded engagement 30 between the 60

housing and the piston rod 8, the rotation of the piston rod
causes the piston rod to move in the distal direction. How­
ever, due to the grove-tongue between the piston rod and the
limiter, the translational movement of the piston rod is not
transmitted to the limiter and the driver. Accordingly, the 65

limiter (and the driver) remains in the same longitudinal

exceed the amount of a medicament left in the reservoir 6.
Furthermore. the threads of the inner surface 14 and the

FIG. 5 illustrates a mechanism according to the second
general example of the invention,

FIG. 6 illustrates a cross-section through the piston rod,
the limiter and the driver of FIG. 2,

FIG. 7 illustrates a syringe device with injection assisting
means and a mechanism according to the second general
example of the invention, and

FIG. 8 illustrates a syringe device according to the second

general example of the invention wherein the limiter is used
both as an end-of-content and as a safety mechanism.

FIG. 1 discloses syringe device 2 comprising a mecha­
nism 4 for preventing setting of a dose which exceeds the
amount of a medicament in a reservoir 6. The mechanism 4

comprises a piston rod 8, a limiter 10 and a driver 12. The
15

driver is coupled to a dose setting member (not shown) such
that rotation of the dose setting member during dose setting,
causes the driver to rotate in the same direction-both when
dialling up and down. The inner surface 14 of the driver 12
has a threaded surface which is adapted to engage a corre- 20

sponding thread of the outer surface 16 of the limiter 10.

Moreover, the limiter 10 is locked for rotation in relation to
the piston rod 8 by means of groove 18 in the piston rod 8
and a tongue 20 in the limiter 10 (in the figure the tongue is
indicated by a dotted line). Due to the grove-tongue arrange- 25

ment the limiter 10 and the piston rod 8 may move trans­
lationally (i.e. up and down in the figure) in relation to each
other.

The limiter comprises a first set of teeth 22 adapted to
engage a second set of teeth 24 of the housing 26. The 30

function of the teeth is to ensure that the dose set does not
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in relative translational movement between the limiter and pre - strained spring 44 is strained even more whereby further 
each of the piston rod and the driver . potential energy is stored . The stored energy may be released 

Unlike FIG . 1 the device of FIG . 5 does not comprise first by disengaging the pawl 52 which during dose setting 
and second sets of teeth . However , it will be appreciated that engages the second part 48 of the ratchet mechanism . The 
such sets of teeth could have been provided in the same 5 pawl 52 is pivotally connected to the housing and comprises 
manner as in FIG . 1 . The only difference is that such sets of an engaging part 54 and a button part 56 . When the pawl is 
teeth should have been provided on the surface 66 and on the disengaged the strained spring 44 causes the first part 46 to 
other , upper side of the limiter as the limiter moves in the rotate . Due to the engagement between the first part 46 and 
direction of the proximal end 32 when a dose is set , as will the second part 48 , and due to the grove - tongue connection 
be described in the following . 10 49 between the first part 46 and the piston rod 8 , the rotation 

In the initial state i . e . when the pen is delivered to the user , of the first part 46 causes the piston rod to rotate . As 
the limiter is located in a reference position wherein a described under FIG . 1 the rotation of the piston rod causes 
surface 61 of the limiter engages a surface 63 of the housing the piston rod to move forward . 
26 . In some examples the surfaces 61 , 63 are spaced apart In the example disclosed in FIG . 8 the syringe device 
when the limiter is positioned in the reference position . 15 comprises means for preventing ejection of a dose exceeding 

In order to set a dose the user locks the piston rod for the set dose . Said means comprises a dose limiting mecha 
rotation by means of the locking means 28 . The dose is then nism and a safety mechanism as will be described in detail 
set by rotating the driver as indicated by arrow 34 . Due to below . An advantage of the two redundant mechanisms is 
the relative rotational movement between the piston rod 8 that if one fails the other may still prevent ejection of a dose 
and the driver 12 the limiter moves towards a proximal end 20 exceeding the set dose . The example of FIG . 8 further 
32 of the piston rod . comprises an end - of - content mechanism . 
When the desired dose has been set , the driver , the limiter FIG . 8 discloses a syringe device 2 comprising a housing 

and the piston rod are locked rotationally in relation to each 4 and a piston rod 8 . The syringe device 2 further comprises 
other such that , when a dose is ejected , they all rotate a dose setting member 50 and a driver 12 , which in the figure 
together . Due to the threaded engagement 30 between the 25 are combined into one single unit . The syringe device further 
housing and the piston rod 8 , the rotation of the piston rod comprises a scale drum 70 for indicating a set dose through 
causes the piston rod to move in the distal direction . Due to a window 72 . The scale drum 70 has a threaded outer surface 
the grove - spline connection 59 between the driver and the 74 adapted to engage a corresponding threaded inner surface 
limiter , the translational movement of the piston rod is not 76 of the housing . The scale drum 70 is rotationally retained 
transmitted to the driver . However , due to the threaded 30 relative to the driver 12 through a grove - tongue engagement 
connection between the piston rod and the limiter , the limiter 78 . The drum scale 70 comprises a first stopping surface 80 
will move with the piston rod and arrive at the reference adapted to engage a second stopping surface 82 of the 
position , i . e . the position it had prior to setting the dose . housing . The first stopping surface 80 and the second 
Accordingly , as described in the aforementioned , the inven stopping surface 82 constitutes the dose limiting mechanism 
tion according to the second general example does not have 35 84 . The first stopping surface 80 is moved away from the 
the accumulative effect which is seen in connection with the second stopping surface 82 during dose setting and towards 
invention according to first general example ( FIG . 1 - 4 ) . On each other during dose ejecting . When the two surfaces abut 
the contrary the limiter returns to the reference position each other , the device is prevented from ejecting the medi 
during ejecting of the set dose . This may be used to provide cament . Thus , a dose larger than the set dose cannot be 
a safety mechanism adapted to prevent ejection of a dose 40 expelled as the first and second stopping surfaces abut when 
exceeding the set dose , this is described in further detail in the set dose has been expelled 
connection with FIG . 8 . The syringe device comprises an ejection assisting system 

At a point the piston rod arrives in the stopping position 42 in the form of a pre - strained torsional spring 44 extending 
wherein a first stopping thread 66 of the thread 64 of the between a proximal part 86 of the housing and the driver 12 . 
piston rod engages a second stopping thread 68 of the 45 Accordingly , when the dose setting member 50 is rotated to 
limiter . The result is that a set dose may not be increased and set a dose , the spring 44 is strained even further . 
any torque applied to the driver is transferred to the limiter The piston rod 8 comprises a threaded outer surface 64 
due to the grove - spline - connection and further to the piston adapted to engage a corresponding threaded inner surface 30 
rod due to the stopping thread and finally from the piston rod of the housing and accordingly rotation of the piston rod 
to the housing this is indicated by arrow 38 . As the piston 50 relative to the housing causes the piston rod to move 
rod is locked in relation to the housing by means of the translationally in relation to the housing . The threaded outer 
locking means 28 , further rotation of the driver is not surface 64 of the piston rod also engages a threaded inner 
possible . surface 62 of a limiter 10 , which in FIG . 8 is positioned in 

FIG . 6 discloses a cross - section through the piston rod 8 , a stopping position wherein a bottom surface 61 of the 
the limiter 10 and the driver 12 . The limiter 10 is locked for 55 limiter engages an upper surface 63 of a piston rod guide 88 . 
rotational movement relative to the driver 12 due to engage The bottom surface 61 and the upper surface 63 constitute 
ment between the groove 58 and the radially extending the safety mechanism 90 . An air gap may be provided 
spline 60 of the limiter 10 . between the bottom surface 61 and the upper surface 63 

FIG . 7 discloses a syringe device 2 comprising the mecha - when the limiter is in said stopping position , which allows 
nism 4 described in relation to FIG . 5 . However , the syringe 60 the limiter and the piston rod to rotate and angel correspond 
device of FIG . 6 further comprises an injection assisting ing to a non - lethal dose e . g . 3 IU of insulin , if the dose 
mechanism 42 comprising a spring 44 interconnecting the limiting mechanism 84 fails . 
housing 26 and a first part 46 of a ratchet mechanism 47 , Moreover , an upper end - of - contend surface 68 of the 
which further comprises a second part 48 . When the dose limiter 10 is adapted to engage a lower end - of - contend 
setting member 50 is rotated , the rotation is transferred to the 65 surface 66 of a T - shaped end part 92 of the piston rod . The 
driver 12 and the first part 46 of the ratchet mechanism . end - of - contend surfaces are adapted to engage when the set 
During the rotation of the dose setting member 50 , the dose correspond to the amount of a medicament remaining 
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pre-strained spring 44 is strained even more whereby further
potential energy is stored. The stored energy may be released
by disengaging the pawl 52 which during dose setting
engages the second part 48 of the ratchet mechanism. The
pawl 52 is pivotally connected to the housing and comprises
an engaging part 54 and a button part 56. When the pawl is

disengaged the strained spring 44 causes the first part 46 to
rotate. Due to the engagement between the first part 46 and
the second part 48, and due to the grove-tongue connection

10 49 between the first part 46 and the piston rod 8, the rotation
of the first part 46 causes the piston rod to rotate. As
described under FIG. 1 the rotation of the piston rod causes
the piston rod to move forward.

In the example disclosed in FIG. 8 the syringe device
15 comprises means for preventing ejection of a dose exceeding

the set dose. Said means comprises a dose limiting mecha­
nism and a safety mechanism as will be described in detail
below. An advantage of the two redundant mechanisms is
that if one fails the other may still prevent ejection of a dose

20 exceeding the set dose. The example of FIG. 8 further
comprises an end-of-content mechanism.

FIG. 8 discloses a syringe device 2 comprising a housing
4 and a piston rod 8. The syringe device 2 further comprises
a dose setting member 50 and a driver 12, which in the figure

25 are combined into one single unit. The syringe device further
comprises a scale drum 70 for indicating a set dose through
a window 72. The scale drum 70 has a threaded outer surface
74 adapted to engage a corresponding threaded inner surface
76 of the housing. The scale drum 70 is rotationally retained
relative to the driver 12 through a grove-tongue engagement
78. The drum scale 70 comprises a first stopping surface 80

adapted to engage a second stopping surface 82 of the
housing. The first stopping surface 80 and the second
stopping surface 82 constitutes the dose limiting mechanism
84. The first stopping surface 80 is moved away from the
second stopping surface 82 during dose setting and towards
each other during dose ejecting. When the two surfaces abut
each other, the device is prevented from ejecting the medi­
cament. Thus, a dose larger than the set dose cannot be
expelled as the first and second stopping surfaces abut when
the set dose has been expelled

The syringe device comprises an ejection assisting system
42 in the form of a pre-strained torsional spring 44 extending
between a proximal part 86 of the housing and the driver 12.

45 Accordingly, when the dose setting member 50 is rotated to
set a dose, the spring 44 is strained even farther.

The piston rod 8 comprises a threaded outer surface 64

adapted to engage a corresponding threaded inner surface 30
of the housing and accordingly rotation of the piston rod

50 relative to the housing causes the piston rod to move
translationally in relation to the housing. The threaded onter
surface 64 of the piston rod also engages a threaded inner
surface 62 of a limiter 10, which in FIG. 8 is positioned in
a stopping position wherein a bottom surface 61 of the

55 limiter engages an upper surface 63 of a piston rod guide 88.
The bottom surface 61 and the upper surface 63 constitute
the safety mechanism 90. An air gap may be provided
between the bottom surface 61 and the upper surface 63
when the limiter is in said stopping position, which allows

60 the limiter and the piston rod to rotate and angel correspond­
ing to a non-lethal dose e.g. 3 IU of insulin, if the dose

limiting mechanism 84 fails.
Moreover, an upper end-of-contend snrface 68 of the

limiter 10 is adapted to engage a lower end-of-contend
65 surface 66 of a T-shaped end part 92 of the piston rod. The

end-of-contend surfaces are adapted to engage when the set
dose correspond to the amount of a medicament remaining

in relative translational movement between the limiter and
each of the piston rod and the driver.

Unlike FIG. 1 the device of FIG. 5 does not comprise first
and second sets of teeth. However, it will be appreciated that
such sets of teeth could have been provided in the same
manner as in FIG. 1. The only difference is that such sets of
teeth should have been provided on the surface 66 and on the
other, upper side of the limiter as the limiter moves in the
direction of the proximal end 32 when a dose is set, as will
be described in the following.

In the initial state i.e. when the pen is delivered to the user,
the limiter is located in a reference position wherein a
surface 61 of the limiter engages a surface 63 of the housing
26. In some examples the surfaces 61,63 are spaced apart
when the limiter is positioned in the reference position.

In order to set a dose the user locks the piston rod for
rotation by means of the locking means 28. The dose is then
set by rotating the driver as indicated by arrow 34. Due to
the relative rotational movement between the piston rod 8
and the driver 12 the limiter moves towards a proximal end
32 of the piston rod.

When the desired dose has been set, the driver, the limiter
and the piston rod are locked rotationally in relation to each
other such that, when a dose is ejected, they all rotate
together. Due to the threaded engagement 30 between the
housing and the piston rod 8, the rotation of the piston rod
causes the piston rod to move in the distal direction. Due to
the grove-spline connection 59 between the driver and the
limiter, the translational movement of the piston rod is not
transmitted to the driver. However, due to the threaded 30

connection between the piston rod and the limiter, the limiter
will move with the piston rod and arrive at the reference
position, i.e. the position it had prior to setting the dose.
Accordingly, as described in the aforementioned, the inven­
tion according to the second general example does not have 35

the accumulative effect which is seen in connection with the
invention according to first general example (FIG. 1-4). On
the contrary the limiter returns to the reference position
during ejecting of the set dose. This may be used to provide
a safety mechanism adapted to prevent ejection of a dose 40

exceeding the set dose, this is described in further detail in
connection with FIG. 8.

At a point the piston rod arrives in the stopping position
wherein a first stopping thread 66 of the thread 64 of the
piston rod engages a second stopping thread 68 of the
limiter. The result is that a set dose may not be increased and
any torque applied to the driver is transferred to the limiter
due to the grove-spline-connection and further to the piston
rod due to the stopping thread and finally from the piston rod
to the housing this is indicated by arrow 38. As the piston
rod is locked in relation to the honsing by means of the
locking means 28, further rotation of the driver is not
possible.

FIG. 6 discloses a cross-section through the piston rod 8,
the limiter 10 and the driver 12. The limiter 10 is locked for
rotational movement relative to the driver 12 due to engage­
ment between the groove 58 and the radially extending
spline 60 of the limiter 10.

FIG. 7 discloses a syringe device 2 comprising the mecha­
nism 4 described in relation to FIG. 5. However, the syringe
device of FIG. 6 further comprises an injection assisting
mechanism 42 comprising a spring 44 interconnecting the
housing 26 and a first part 46 of a ratchet mechanism 47,
which further comprises a second part 48. When the dose
setting member 50 is rotated, the rotation is transferred to the
driver 12 and the first part 46 of the ratchet mechanism.
During the rotation of the dose setting member 50, the
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in a reservoir ( not shown ) of the device . Accordingly , the ment with the threaded outer surface of the piston rod , 
engagement of the end - of - contend surfaces prevents setting the housing being arranged with respect to the piston 
of a dose exceeding the amount of a medicament remaining rod such that rotation of the piston rod in relation to the 
in the reservoir . It will be appreciated that the distance housing causes the piston rod to be displaced relative to 
between the end - of - contend surfaces thus corresponds to the 5 the housing in a longitudinal direction ; 
amount of the medicament remaining in the reservoir . a limiter defining a passage for the piston rod ; 
Moreover , an upper surface 94 of the drum 70 may be a driver defining a passage for the limiter , the driver being 

adapted to engage a lower surface 96 of the housing , when coupled to the dose setting member such that rotation the maximum dose is set . The maximum dose is the largest of the dose setting member during dose setting causes dose which may be set for each ejection ( provided that the 10 the driver to rotate ; and syringe device comprises the required amount of medica wherein the limiter is coupled to the driver and the piston rod ment ) . The maximum dose does not correspond to the such that relative rotation between the driver and the piston end - of - content dose which relates the remaining amount of 
a medicament in the device . Accordingly , as long as the rod during dose setting causes the limiter to move towards 
remaining amount of medicament in the device is larger than 15 a stopping position wherein the limiter prevents setting of a 
the maximum dose , the end - of - content surfaces will not abut dose which exceeds the amount of a medicament in a 
each other during dose setting , whereas when the remaining reservoir in the injection device . 
amount of medicament in the device is lower than the 2 . A mechanism according to claim 1 , further comprising 
maximum dose , the maximum dose surfaces may abut each a locking structure for locking the piston rod against rotation 
other during dose setting , as the end - of - content surfaces 20 in at least one direction relative to the housing . 
prevents further rotation . 3 . A mechanism according to claim 1 or 2 , wherein : 

The limiter 10 and the driver 12 are locked for relative the limiter has a threaded outer surface and is rotationally 
rotation by means of grove - tongue engagement 59 . Thus , retained in relation to the piston rod ; and 
when the piston rod is locked for rotation relative to the the passage of the driver has a threaded inner surface for 
housing , a relative rotation between the driver 12 and the 25 engagement with the threaded outer surface of the 
piston rod 8 causes the limiter to move away from the limiter . 
stopping position and towards the t - shaped end part 92 ( i . e . 4 . A mechanism according to claim 1 or 2 , wherein the 
upwards in the figure ) . The piston rod is locked for rotation limiter comprises a first engaging surface adapted to engage 
relative to the housing when the piston rod guide 88 is a corresponding second engaging surface of the driver . 
locked for rotation relative to the housing ( not shown ) , as the 30 5 . A mechanism according to claim 1 , wherein the limiter 
piston rod guide 88 and the piston rod are locked for relative comprises a plurality of teeth adapted to engage correspond 
rotation due to the grove - tongue engagement 98 . ing teeth of the housing and / or the driver when the limiter is 

The driver 12 and the piston rod guide 88 are intercon - in the stopping position . 
nected by a two - way ratchet mechanism 100 comprising at 6 . A mechanism according to claim 1 , wherein : 
least one first retaining member 102 defined by the driver 12 35 the passage of the limiter has a threaded inner surface for 
and at least one second retaining member 104 defined by the engagement with the threaded outer surface of the 
piston rod guide 88 . The two - way ratchet mechanism is piston rod ; and 
adapted to allow relative rotational movement between the the driver is rotationally retained in relation to the limiter . 
driver 12 and the piston rod guide 88 during dose setting and 7 . A mechanism according to claim 1 , wherein the limiter 
to ensure that rotational movement of the driver during dose 40 comprises a first engaging surface adapted to engage a 
ejection is transferred to the piston rod guide 88 . corresponding second engaging surface of the piston rod . 

The use of the device is as follows . Initially the piston rod 8 . A mechanism according to claim 1 , further comprising 
guide is locked for rotation relative to the housing . Then the a ratchet mechanism interconnecting the driver and the 
dose setting member is rotated which causes the driver and housing . 
the drum scale to rotate and the pre - strained spring to be 45 9 . A mechanism according to claim 8 , wherein the ratchet 
strained even further . At the same time , the limiter moves mechanism comprises a first and a second part , the first part 
towards the T - shaped end part . If the user tries to set a dose being coupled to the driver and the second part being 
exceeding the amount of medicament in the device , the adapted to be locked for rotation relative to the housing by 
limiter abuts the T - shaped end part whereby an even larger structure of a locking structure . 
dose cannot be set . The dose is ejected by removing the 50 10 . A mechanism according to claim 8 , further comprising 
rotational lock between the piston rod guide and the housing , an ejection assisting system for providing an ejection force 
whereby the strained spring forces the driver to rotate . The for assisting an operator during ejection . 
rotating driver forces the piston rod guide to rotate which 11 . A syringe device according to claim 10 , wherein the 
again forces the piston rod to rotate . Due to the grove - tongue ejection assisting system comprises a spring which is 
engagement 44 and the threaded interconnection between 55 strained when the dose setting member is rotated during 
the piston rod and the housing , the rotating piston rod is dose setting . 
forced to move forward and thus the medicament is expelled 12 . A mechanism according to claim 3 , wherein the 
from the device . limiter comprises a first engaging surface adapted to engage 

The invention claimed is : a corresponding second engaging surface of the driver . 
1 . A mechanism for preventing setting of a dose which 60 13 . A mechanism according to claim 2 , wherein the 

exceeds the amount of a medicament in a reservoir in an limiter comprises a plurality of teeth adapted to engage 
injection device , wherein a dose is set by rotating a dose corresponding teeth of the housing and / or the driver when 
setting member of a dose setting mechanism , the mechanism the limiter is in the stopping position . 
comprising : 14 . A mechanism according to claim 3 , wherein the 

a piston rod having a threaded outer surface ; 65 limiter comprises a plurality of teeth adapted to engage 
a housing defining a passage for the piston rod , the corresponding teeth of the housing and / or the driver when 

passage having a threaded inner surface for engage - the limiter is in the stopping position . 
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ment with the threaded outer surface of the piston rod,
the housing being arranged with respect to the piston
rod such that rotation of the piston rod in relation to the
housing causes the piston rod to be displaced relative to
the housing in a longitudinal direction;

a limiter defining a passage for the piston rod;
a driver defining a passage for the limiter, the driver being

coupled to the dose setting member such that rotation
of the dose setting member during dose setting causes
the driver to rotate; and

wherein the limiter is coupled to the driver and the piston rod
such that relative rotation between the driver and the piston
rod during dose setting causes the limiter to move towards
a stopping position wherein the limiter prevents setting of a
dose which exceeds the amount of a medicament in a
reservoir in the injection device.

2. A mechanism according to claim 1, further comprising
a locking structure for locking the piston rod against rotation

20 in at least one direction relative to the housing.
3. A mechanism according to claim 1 or 2, wherein:
the limiter has a threaded outer surface and is rotationally

retained in relation to the piston rod; and
the passage of the driver has a threaded inner surface for

engagement with the threaded outer surface of the
limiter.

4. A mechanism according to claim 1 or 2, wherein the
limiter comprises a first engaging surface adapted to engage
a corresponding second engaging surface of the driver.

5. A mechanism according to claim 1, wherein the limiter
comprises a plurality of teeth adapted to engage correspond­
ing teeth of the housing and/or the driver when the limiter is
in the stopping position.

6. A mechanism according to claim 1, wherein:
the passage of the limiter has a threaded inner surface for

engagement with the threaded outer surface of the
piston rod; and

the driver is rotationally retained in relation to the limiter.
7. A mechanism according to claim 1, wherein the limiter

comprises a first engaging surface adapted to engage a

corresponding second engaging surface of the piston rod.
8. A mechanism according to claim 1, further comprising

a ratchet mechanism interconnecting the driver and the
housing.

9. A mechanism according to claim8, wherein the ratchet
mechanism comprises a first and a second part, the first part
being coupled to the driver and the second part being
adapted to be locked for rotation relative to the housing by
structure of a locking structure .

I 0. A mechanism according to claim 8, further comprising
an ejection assisting system for providing an ejection force
for assisting an operator during ejection.

11. A syringe device according to claim 10, wherein the
ejection assisting system comprises a spring which is
strained when the dose setting member is rotated during
dose setting.

12. A mechanism according to claim 3, wherein the
limiter comprises a first engaging surface adapted to engage
a corresponding second engaging surface of the driver.

13. A mechanism according to claim 2, wherein the
limiter comprises a plurality of teeth adapted to engage
corresponding teeth of the housing and/or the driver when
the limiter is in the stopping position.

14. A mechanism according to claim 3, wherein the
65 limiter comprises a plurality of teeth adapted to engage

corresponding teeth of the housing and/or the driver when
the limiter is in the stopping position.

The invention claimed is:
1. A mechanism for preventing setting of a dose which 60

exceeds the amount of a medicament in a reservoir in an

injection device, wherein a dose is set by rotating a dose
setting member of a dose setting mechanism, the mechanism
comprising:

a piston rod having a threaded outer surface;
a housing defining a passage for the piston rod, the

passage having a threaded inner surface for engage-

in a reservoir (not shown) of the device. Accordingly, the
engagement of the end-of-contend surfaces prevents setting
of a dose exceeding the amount of a medicament remaining
in the reservoir. It will be appreciated that the distance
between the end-of-contend surfaces thus corresponds to the
amount of the medicament remaining in the reservoir.

Moreover, an upper surface 94 of the drum 70 may be
adapted to engage a lower surface 96 of the housing, when
the maximum dose is set. The maximum dose is the largest
dose which may be set for each ejection (provided that the 10

syringe device comprises the required amount of medica­
ment). The maximum dose does not correspond to the
end-of-content dose which relates the remaining amount of
a medicament in the device. Accordingly, as long as the
remaining amount ofmedicament in the device is larger than 15

the maximum dose, the end-of-content surfaces will not abut
each other during dose setting, whereas when the remaining
amount of medicament in the device is lower than the
maximum dose, the maximum dose surfaces may abut each
other during dose setting, as the end-of-content surfaces
prevents further rotation.

The limiter 10 and the driver 12 are locked for relative
rotation by means of grove-tongue engagement 59. Thus,
when the piston rod is locked for rotation relative to the
housing, a relative rotation between the driver 12 and the 25

piston rod 8 causes the limiter to move away from the
stopping position and towards the t-shaped end part 92 (i.e.
upwards in the figure). The piston rod is locked for rotation
relative to the housing when the piston rod guide 88 is
locked for rotation relative to the housing (not shown), as the 30

piston rod guide 88 and the piston rod are locked for relative
rotation due to the grove-tongue engagement 98.

The driver 12 and the piston rod guide 88 are intercon­
nected by a two-way ratchet mechanism 100 comprising at
least one first retaining member 102 defined by the driver 12 35

and at least one second retaining member 104 defined by the
piston rod guide 88. The two-way ratchet mechanism is

adapted to allow relative rotational movement between the
driver 12 and the piston rod guide 88 during dose setting and
to ensure that rotational movement of the driver during dose 40

ejection is transferred to the piston rod guide 88.
The use of the device is as follows. Initially the piston rod

guide is locked for rotation relative to the housing. Then the
dose setting member is rotated which causes the driver and
the drum scale to rotate and the pre-strained spring to be 45

strained even further. At the same time, the limiter moves
towards the T-shaped end part. If the user tries to set a dose
exceeding the amount of medicament in the device, the
limiter abuts the T-shaped end part whereby an even larger
dose cannot be set. The dose is ejected by removing the 5o

rotational lock between the piston rod guide and the housing,
whereby the strained spring forces the driver to rotate. The
rotating driver forces the piston rod guide to rotate which
again forces the piston rod to rotate. Due to the grove-tongue
engagement 44 and the threaded interconnection between 55

the piston rod and the housing, the rotating piston rod is
forced to move forward and thus the medicament is expelled
from the device.
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15 . A mechanism according to claim 4 , wherein the 20 . A mechanism according to claim 3 , further comprising 
limiter comprises a plurality of teeth adapted to engage a ratchet mechanism interconnecting the driver and the 
corresponding teeth of the housing and / or the driver when housing . 
the limiter is in the stopping position . 21 . A mechanism according to claim 4 , further comprising 

16 . A mechanism according to claim 2 , wherein : 5 a ratchet mechanism interconnecting the driver and the 
housing . the passage of the limiter has a threaded inner surface for 22 . A mechanism according to claim 5 , further comprising 

engagement with the threaded outer surface of the a ratchet mechanism interconnecting the driver and the piston rod ; and housing . 
the driver is rotationally retained in relation to the limiter . 23 . A mechanism according to claim 6 , further comprising 
17 . A mechanism according to claim 2 , wherein the “ a ratchet mechanism interconnecting the driver and the 

limiter comprises a first engaging surface adapted to engage housing . 
a corresponding second engaging surface of the piston rod . 24 . A mechanism according to claim 7 , further comprising 

18 . A mechanism according to claim 6 , wherein the a ratchet mechanism interconnecting the driver and the 
limiter comprises a first engaging surface adapted to engage 15 st engaging surface adapted to engage - housing . 
a corresponding second engaging surface of the piston rod . 25 . A mechanism according to claim 9 , further comprising 

19 . A mechanism according to claim 2 , further comprising an ejection assisting system for providing an ejection force 
a ratchet mechanism interconnecting the driver and the for assisting an operator during ejection . 
housing . * * * * * 
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15. A mechanism according to claim 4, wherein the
limiter comprises a plurality of teeth adapted to engage
corresponding teeth of the housing and/or the driver when
the limiter is in the stopping position.

16. A mechanism according to claim 2, wherein:
the passage of the limiter has a threaded inner surface for

engagement with the threaded outer surface of the
piston rod; and

the driver is rotationally retained in relation to the limiter.
10

17. A mechanism according to claim 2, wherein the
limiter comprises a first engaging surface adapted to engage
a corresponding second engaging surface of the piston rod.

18. A mechanism according to claim 6, wherein the
limiter comprises a first engaging surface adapted to engage 15
a corresponding second engaging surface of the piston rod.

19. A mechanism according to claim 2, further comprising
a ratchet mechanism interconnecting the driver and the
housing.

12
20. A mechanism according to claim 3, further comprising

a ratchet mechanism interconnecting the driver and the
housing.

21. A mechanism according to claim 4, further comprising
a ratchet mechanism interconnecting the driver and the
housing.

22.A mechanism according to claim 5, further comprising
a ratchet mechanism interconnecting the driver and the
housing.

23. A mechanism according to claim 6, further comprising
a ratchet mechanism interconnecting the driver and the
housing.

24. A mechanism according to claim 7, further comprising
a ratchet mechanism interconnecting the driver and the
housing.

25. A mechanism according to claim 9, further comprising
an ejection assisting system for providing an ejection force
for assisting an operator during ejection.

k k k k
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