wo 20107115743 A1 I 0K OO OO

(12) INTERNATIONALAPPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2010/115743 Al

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
14 October 2010 (14.10.2010)

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
A61M 5/315 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
, o Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
PCT/EP20 10/054073 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(22) International Filing Date: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
29 March 2010 (29.03.2010) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(25) Filing Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind d regional protection available): ARIPO (BW, GH,
0950208-9 1April 2009 (01.04.2009) SE GM, KE, LR, LS, MW, M2, NA, SD, SL., S2, 12, UG,
61/165,563 1 April 2009 (01.04.2009) us ZM, ZW), Euresian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant (for all designated Sates except US): SHL ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
GROUP AB [SE/SE]; Box 1240, Augustendalsvagen 19, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
$13128 Nacka Strand (SE). TR), OAPI (BF, BJ, CF, CG, Cl, CM, GA, GN, GQ, GW,

(72) Inventor; and ML, MR, NE, SN, TD, TG).

(75) Inventor/Applicant (for US only): HOLMQVIST, An- Published:
ders [SE/SE]; Bjdrnstigen 4, S-139 40 Varmdo (SE).

(74) Common Representative: SHL GROUP AB; Fariela, __ petore the expiration d the time limit for amending the
Antonio, Box 1240, Augustendalsvagen 19, S-131 28 claims and to be republished in the event d receipt d
Nacka Strand (SE). amendments (Rule 48.2(h))

(81) Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,

— with international search report (Art. 21(3))

(54) Titlee MEDICAMENT DELIVERY DEVICE

(57) Abstract: The present invention relates to a medicament delivery device comprising an elongated housing (10, 10" having
opposite distal and proximal ends, a medicament container (18; 18) arranged inside said housing, a medicament delivery member
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MEDICAMENT DELIVERY DEVICE

TECHNICAL AREA
The present invention relates to a medicament delivery device and in particular
a medicament delivery device capable of delivering a number of doses of

medicament.

TECHNICAL BACKGROUND

There are a number of medicament delivery devices on the market by which a
user may set a dose of medicament to be delivered. Also many devices are
capable of delivering a number of doses from a medicament container until it
becomes empty. In this respect, each dose could have the same size, i.e. a
fixed dose size or each dose could be individually set before delivery.

The majority of the devices developed for this purpose are provided with dose
setting knobs, often placed in the distal end of the devices and intended to be
turned or rotated in order to set a dose to be delivered. However, a turning
motion is not always the optimum for some users, such as for example with
reduced dexterity. it might then be difficult to actually set the desired and
prescribed dose if the precision in the hands are gravely reduced due to e.g.
rheumatism. Also, the turning motion is widely used because of the design of
many delivery devices having generally tubular shapes and rotating

components.

Another drawback with some known delivery devices is that it may require
considerable force from the user for performing certain operations such as

cocking or arming a device and/or subsequent injection.

One solution to the latter drawback is disclosed in US 2005/01 65363. Here a
manually operable piston, which is used for performing an injection, is operably
connected to a drive member, which acts on a stopper in a medicament
container for expelling medicament through a medicament delivery member,

such as an injection needle. In order to facilitate the operation of the device also
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for users having reduced strength a gear set is arranged between the piston
and the drive member, which gear set then reduces the force required for the
operation. However there is no possibility of setting a dose.

There are several other documents disclosing different types of force reducing
transmissions comprising toothed racks and cog-wheels, such as US
5,782,633, WO 03/0801 60, WO96/26754 and WO 2008/058666. however, none
of these documents disclose a transmission or function wherein the handling of
a dose setting member or actuation member for setting a prescribed dose a
certain distance, linear or rotational provides a linear or rotational distance that
a dose providing member is moved, such as a driver acting on a plunger rod.
This has proved a drawback, especially when rather small doses of medicament
are to be set, whereby the accuracy of the dose setting distance cannot be
guaranteed. It would be an advantage if the accuracy could be enhanced with
this type of movement transmissions utilizing toothed racks and cog-wheels.

BRIEF DESCRIPTION OF THE INVENTION

A main aim of the present invention is to remedy the drawbacks of the medical
delivery devices of the state of the art and in particular to provide a medical
delivery device that is capable of providing the user with a novel and intuitive
dose setting operation.

This aim is obtained by the features of the independent patent claim. Preferable
embodiments of the invention form the subject of the dependent patent claims.

According to a main aspect of the present invention it is characterised by a
medicament delivery device comprising an elongated housing having opposite
distal and proximal ends, a medicament container arranged inside said housing,
a medicament delivery member attachable to said medicament container; a
plunger rod arranged to act on a stopper inside said medicament container; a
driving means arranged to interact with said plunger rod; wherein said device
further comprises an operation member transversally protruding through an

elongated opening on the longitudinal surface of the elongated housing and



WO 2010/115743 PCT/EP2010/054073

10

15

20

25

30

interactively connected to the driving means for both setting and actuating the
delivery of a dose of medicament.

According to a further aspect of the invention, said driving means comprises a
first elongated plate parallelly arranged in relation to the plunger rod and
comprising the operation member; a second elongated plate parallelly arranged
in relation to the plunger rod and positioned generally opposite to the first
elongated plate; a lock member operatively connected to the plunger rod by first
one-direction locking means such that the plunger rod can be linearly and
proximally displaced but locked against a distally displacement; and a linear
movable driver operatively connected to both the first and the second elongated
plates by gear means, and also operatively connected to the plunger rod by
second one-direction locking means such that when said operation member is
manually and distally displaced a certain distance corresponding to a set dose,
said driver is also distally displaced in relation to said plunger rod and when
said operation member is manually and proximally displaced, both the plunger
rod and the driver which are locked to each other by the second one-direction
locking means are also proximally displaced.

According to a another aspect of the invention, said the first and the second
one-direction locking means locking means are at least one flexible ratchet arm
having a tooth-like protrusion and a longitudinal extending ratchet on the

longitudinal surface of the plunger rod arranged to interact with each other.

According to yet a further aspect of the invention, said the first elongated plate
is longitudinally slidable on a guiding means on the inner surface of the
elongated housing and the second elongated plate is fixedly attached to the

inner surface of the elongated housing.

According to yet a further aspect of the invention, said the gear means are at
least one first cog-wheel rotatably arranged on said driver and at least one
longitudinally extending ratchet on each of the longitudinal inner surfaces of the
first and the second elongated plates, wherein said at least one first cog-wheel

is arranged to interact with each of the longitudinally extending ratchets.
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According to a further aspect of the invention, said the first and the second
elongated plates are longitudinally slidable on guiding means on the inner

surface of the elongated housing.

According to another aspect of the invention, said the gear means are a first
cog-wheel rotatably arranged on said driver, a second cog-wheel rotatably
arranged on said lock member, a third cog-wheel coaxially and fixedly arranged
to the second cog-wheel and also rotatably arranged on said lock member, a
first longitudinally extending ratchet on the longitudinal inner surface of the first
elongated plate, and a second and a third longitudinally extending ratchets on
the longitudinal inner surfaces of the second elongated plate; wherein said first
cog-wheel is arranged to interact with the first longitudinally extending ratchet
and with the second longitudinally extending ratchet, wherein said second cog-
wheel is arranged to interact with the first longitudinally extending ratchet, and
wherein said third cog-wheel is arranged to interact with the third longitudinally

extending ratchet.

According to yet a further aspect of the invention, an alternative manually

activation member is connected or integrally build to the first elongated plate,
and wherein the distal end of the alternative activation member is arranged to
protrude through the distal end of the housing when the operation member is

manually and distally displaced a certain distance corresponding to a set dose.

According to yet a further aspect of the invention, a dose limiting means is
adapted to be releasibly attached on the elongated opening on the longitudinal

surface of the elongated housing.

There are a number of advantages with the present invention. The use of a
linearly operable dose setting member provides an intuitive and easy to handle
solution in contrast to the turning of a dose setting knob. It is generally easier for
users with reduced dexterity and hand precision to make a sliding movement

than to make a turning movement.
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Also, in order to further facilitate the handling, a gear is provided, which reduces

the force needed for tensioning the spring force means and setting a dose.

The dual function of the dose setting member, i.e. dose setting and tensioning
the spring, means that the device can be stored for long periods without the risk

of material deterioration and subsequent malfunctioning due to loaded springs.

The use of a plunger rod arranged with ratchet and dose setting means and
release mechanism cooperating with the ratchet provides a device with a lot of

functionality  but with few components.

These and other aspects of and advantages with the present invention will
become apparent from the following detailed description and from the

accompanying  drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following detailed description of the invention, reference will be made to

the accompanying  drawings, of which

Fig. 1 shows a side view of a medicament delivery device according to a
first embodiment of the present invention,
Fig. 2 shows a cross-sectional  side view of the device of Fig. 1,

Figs . 3-5 show detailed views of a driving means of the device of Fig. 1,

Figg.. 6 shows a cross-sectional view according to Fig. 2 when a dose has
been set,
Fig. 7 shows a cross-sectional  view according to Fig. 2 when a dose has

been delivered,

Fig. 8 shows a side view of the device according to Fig. 1 with a dose
limiting feature,

Fig. 9 shows a cross-sectional  view of an alternative of the first
embodiment of the medicament delivery device according to the

invention, and
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Fig. 10 shows a cross-sectional view of a further alternative of the first
embodiment of the medicament delivery device according to the
invention.

Fig. 11 shows a perspective view of a medicament delivery device

according to a second embodiment of the present invention,

Fig. 12 shows a first exploded perspective view of the device of Fig. 11,
Fig. 13 shows a second exploded perspective view of the device of Fig. 11,
Fig. 14 shows a detailed view of a driving means of the device of Fig. 11,
Fig. 15 shows a detailed view of a driver of the device of Fig. 11.

DETAILED DESCRIPTION OF THE INVENTION
In the present application, when the term "distal part/end" is used, this refers to

the part/end of the medicament delivery device, or the parts/ends of the
members thereof, which under use of the medicament delivery device is located
the furthest away from the medicament delivery site of the patient.
Correspondingly, when the term "proximal part/end" is used, this refers to the
part/end of the medicament delivery device, or the parts/ends of the members
thereof, which under use of the injection device is located closest to the

medicament delivery site of the patient.

The present invention relates to a medicament delivery device comprising an
elongated housing 10, 10' having opposite distal and proximal ends, a
medicament container 18; 18' arranged inside said housing, a medicament
delivery member 16; 16' attachable to said medicament container; a plunger rod
22; 22" arranged to act on a stopper 20; 20' inside said medicament container;
and driving means arranged to interact with said plunger rod; wherein said
device further comprises an operation member 38; 38' transversally protruding
through an elongated opening 39; 39' on the longitudinal surface of the
elongated housing and interactively connected to the driving means for both
setting and actuating the delivery of a dose of medicament.

The driving means comprises a first elongated plate 36; 36" parallelly arranged
in relation to the plunger rod and comprising the operation member 38; 38'; a

second elongated plate 40; 40' parallelly arranged in relation to the plunger rod
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and positioned generally opposite to the first elongated plate; a lock member
48; 48' operatively connected to the plunger rod by first one-direction locking
means such that the plunger rod can be linearly and proximally displaced but
locked against a distally displacement; and a linear movable driver 24; 24’
operatively connected to both the first and the second elongated plates by gear
means, and also operatively connected to the plunger rod by second one-
direction locking means such that when said operation member is manually and
distally displaced a certain distance corresponding to a set dose, said driver is
also distally displaced in relation to said plunger rod and when said operation
member is manually and proximally displaced, both the plunger rod and the
driver which are locked to each other by the second one-direction locking

means are also proximally displaced.

A first embodiment of the present invention is shown in the drawings 1-10. The
medicament delivery device comprises the elongated housing 10 having
opposite distal and proximal ends and extending in a longitudinal direction 12,
Fig 1. Inside the housing, the medicament container 18 is arranged The
proximal end of the housing, to the left in the drawings, is arranged with an
attachment means as e.g. a neck 14 onto which the medicament delivery
member 16, such as a needle may be attached to the medicament container.
The attachment means could comprise threads, bayonet fittings, snap-on
fittings and the like. Other medicament delivery members could comprise
nozzles, mouthpieces and the like. The medicament container 18 may be
arranged, with a proximal end adapted to fit into the neck 14. The medicament
container 18 has a generally tubular shape and is arranged with an axially
slidable and sealingly arranged stopper 20, where the container and stopper

define a closed chamber containing a volume of medicament.

The elongated plunger rod 22 having a proximal end and distal end is further
arranged movable inside said housing generally in the longitudinal direction and
is arranged to be in contact with its proximal end with said stopper 20. The
plunger rod 22 further passes through the linear movable driver 24, arranged

slidable in the longitudinal direction, hereafter named driver.
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The first elongated plate 36 is parallelly arranged in relation to the plunger rod
and comprises the operation member 38 as e.g. a button transversally
protruding through the elongated opening 39 on the longitudinal surface of the
elongated housing for setting and/or actuating the delivery of a dose of

medicament.

The second elongated plate 40 being parallelly arranged in relation to the

plunger rod and positioned generally opposite to the first elongated plate 36.

The lock member 48 being operatively connected to the plunger rod by first
one-direction locking means such that the plunger rod can be linearly and
proximally displaced but locked against a distally displacement. The lock
member is positioned generally transversal to the longitudinal direction of the
device and is arranged with a central opening 50 through which the plunger rod
extends. The first one-direction locking means are arranged on the inner
surface of the central opening 50. Further, the lock member is either a separate
component connected to the housing or integrally built to the housing.

The linear movable driver 24 is operatively connected to both the first and the
second elongated plates by gear means, and is also operatively connected to
the plunger rod by second one-direction locking means such that when said
operation member is manually and distally displaced a certain distance
corresponding to a set dose, said driver is also distally displaced in relation to
said plunger rod and when said operation member is manually and proximally
displaced, both the plunger rod and the driver which are locked to each other by

the second one-direction locking means are also proximally displaced.

The first and the second one-direction locking means locking means are at least
one flexible ratchet arm 44 having a tooth-like protrusion 52, and a longitudinal
extending ratchet 42 on the longitudinal surface of the plunger rod, wherein the
tooth-like protrusion 52 of the at least one ratchet arm 44 and the longitudinal
extending ratchet 42 of the first one-direction locking means are formed such
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that the plunger rod can be linearly and proximally displaced but locked against
a distally displacement when the plunger rod is linearly displaced through the
central opening 50 of the lock member 48, and wherein the tooth-like protrusion
52 of the at least one ratchet arm 44 and the longitudinal extending ratchet 42
of the second one-direction locking means are formed such that the driver can
be linearly and distally displaced over the plunger rod when the plunger rod is
held locked against distal displacement by the second one-direction locking
means and locked to the plunger rod when the driver is linearly and proximally
displaced.

In the first embodiment, the first elongated plate 36 is longitudinally slidable on
a guiding means on the inner surface of the elongated housing and the second
elongated plate 40 is fixedly attached to the inner surface of the elongated
housing. An alternative is to have the second elongated plate integral with the
housing.

Also in the first embodiment, the gear means are at least one first cog-wheel 32
rotatably arranged on said driver, and at least one longitudinally extending
ratchet 34, 41 on each of the longitudinal inner surfaces of the first and the
second elongated plates, wherein said at least one first cog-wheel 32 is
arranged to interact with each of the longitudinally extending ratchet 34, 41.

As shown in Fig. 3, the driver 24 may be arranged with two shafts 30 arranged
on opposite sides of the driver and directed generally transversal to the
longitudinal direction of the device. On each shaft a first cog-wheel 32 is
rotatably arranged. Each first cog-wheel 32 cooperates with a corresponding
longitudinally extending ratchet 34 arranged on a surface of the first elongated
plate 36, and with a corresponding longitudinally extending ratchet 4 1 arranged

on a surface of the second elongated plate 40.

As shown in the Figs. 2-8, the driver 24 may further be arranged with an
annularly arranged surface at its distal end, which surface is provided with
edges, thus forming a cup 26. A spring force means 28 may be arranged
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between said cup 26 and a distal wall surface of the housing 10. The spring
force means is arranged to act on said plunger rod 22 for forcing said plunger
rod 22 against said stopper 20 for expelling medicament through said
medicament delivery member 16. The spring force means 28 can comprise a
number of different force means, such as leaf springs, volute springs,
pneumatic or hydraulic springs or any other type of non-electric power source
suitable for the intended use according to the present invention. The gear
means are arranged to interact with each other for reducing the force needed
for the tensioning of said spring force means 28. Further, a manually operated
release mechanism 46 is releasably connected to said plunger rod such that
when said release mechanism is engaged to the plunger rod, said plunger rod
is in @ non-medicament delivery state and when said release mechanism is
disengaged from said plunger rod, said plunger rod is in a medicament delivery
state. The release mechanism comprises a release rod 54, Fig. 2, extending
generally in the longitudinal direction 12 inside the housing and having a
proximal end and a distal end. The proximal end of the release rod 54 is
positioned adjacent the lock member 48 which is arranged as a transversally
movable separate component. The proximal end of the release rod 54 is
provided with a ledge 56, which in an initial position is in contact with the lock
member such that the protrusion 52 is engaging the ratchet 42 of the plunger
rod 22. A spring (not shown) is arranged for urging the lock member 48 against
the ledge 56. The distal end of the release rod 54 extends through a distal end
wall 11 of the housing and is in contact with a push button 58 pivotally attached
to the distal end wall 11 of the housing 10. A spring 60 is arranged between the
outer surface of the end wall 11 and the push button 58 for urging the latter in a

raised position.

The first embodiment is intended to function as follows. When the device is to
be used, a proper medicament delivery member 16 is attached to the neck 14 at
the proximal end of the device. In order to deliver a dose of medicament, the
device has to be armed. This is done when the plunger rod is in a non-
medicament delivery state by sliding the button 38 linearly along the elongated

opening 39 such that the button 38 and the plate 36 slide in the longitudinal
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direction of the device towards the distal end. Due to the connection between
the at least one longitudinally extending ratchet 34 of the plate 36 and the at
least one first cog-wheel 32, the movement of the plate 36 causes the at least
one first cog-wheel 32 to rotate and because of the connection between the at
least one first cog-wheel 32 and the at least one longitudinally extending ratchet
41, the driver 24 will be moved in the distal direction of the device while the
plunger rod will be held in place by the first one-direction locking means.

The use of cog-wheels acting on longitudinally extending ratchets provides a
transmission that reduces the force needed at the same time as the dose

setting precision is improved due to the gear ratio.

Further, the movement of the driver 24 causes the spring force means 28 to be
compressed and thus tensioned. During the movement of the driver 24 the
flexible ratchet arm 44 of the driver 24 slides over the ratchet 42 of the plunger
rod 22 since the plunger rod is held in place by the connection between the first
one-direction locking means. When the desired dose is set, i.e. the button 38
has been slid to a certain position along the elongated opening, which may be
arranged with indicia 61, Fig. 1, such as e.g. dose quantity indications, broken
lines or dots along the opening, informing the dose quantity, or if a fixed dose is
to be delivered, the button has been slid to the end of the opening, the device is
ready for medicament delivery, Fig. 6. The driver is now locked to the plunger
rod 22 by the second one-direction locking means such that both can be
proximally displaced. When a dose is to be delivered, the proximal end of the
device is placed in the proper delivery position, which could be an injection site
for an injector, or the mouth for an inhaler. The push button 58 is now pressed
against the force of the spring 60 causing the release rod 54 to be pushed in the
longitudinal direction towards the proximal end of the device, whereby the ledge
56 of the proximal end of the release rod 54 is moved out of contact with the
lock member 48. This is in turn free to slide in the transversal direction due to
the force of the spring, whereby the protrusion 52 is moved out of contact with
the ratchet 42 of the plunger rod 22, such that the plunger rod is in the

medicament delivery state. The plunger rod 22 is now moved in the proximal
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direction by the force of the spring force means 28 pushing proximally both the
driver 24 and the plunger rod 22. The movement of the driver 24 causes the at
least one first cog-wheel 32 to rotate, whereby the plate 36 and the operation
member 38 are moved back to their original position. The movement of the
plunger rod 22 causes the stopper 20 to move towards the proximal end of the
device inside the medicament container 18, whereby a dose of medicament is
expelled through the medicament delivery member 16. The above described
operation may be performed a number of times until the medicament container

18 is empty.

If a cheaper medicament delivery device is to be developed, the delivery
operation may be performed manually. Fig. 9 shows one variant where the
spring has been removed. When the plunger rod is in the non-medicament
delivery state, the driver 24 is then moved manually by sliding the operation
member 38 whereby the at least one cog-wheel 32 rotate, in the manner
described above, until the desired dose is set. In order to deliver the set dose,
the plunger rod is set in the medicament delivery state by manually sliding the
operation member 38 back to their initial position, whereby the plunger rod 22 is
proximally moved together with the first elongated plate 36 via the driver 24
such that a dose is delivered.

A second embodiment of the present invention is shown in the drawings 11-15.
The medicament delivery device comprises an elongated housing 10' having
opposite distal and proximal ends and extending in a longitudinal direction.
Inside the housing, the medicament container 18'is arranged The proximal end
of the housing, to the left in the drawings, is arranged with an attachment
means as e.g. a neck 14' onto which a medicament delivery member, such as a
needle may be attached to the medicament container. The attachment means
could comprise threads, bayonet fittings, snap-on fittings and the like. Other
medicament delivery members could comprise nozzles, mouthpieces and the
like. The medicament container 18' may be arranged, with a proximal end
adapted to fit into the neck 14'. The medicament container 18' has a generally
tubular shape and is arranged with an axially slidable and sealingly arranged
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stopper 20', where the container and stopper define a closed chamber

containing a volume of medicament.

The elongated plunger rod 22' having a proximal end and distal end is further
arranged movable inside said housing generally in the longitudinal direction and
is arranged to be in contact with its proximal end with said stopper 20'. The
plunger rod 22" further passes through the linear movable driver 24', arranged

slidable in the longitudinal direction, hereafter named driver.

The first elongated plate 36' is parallelly arranged in relation to the plunger rod
and comprises the operation member 38' as e.g. a button transversally
protruding through an elongated opening 39' on the longitudinal surface of the
elongated housing for setting and/or actuating the delivery of a dose of

medicament.

The second elongated plate 40" being parallelly arranged in relation to the

plunger rod and positioned generally opposite to the first elongated plate 36'.

The lock member 48' being operatively connected to the plunger rod by first
one-direction locking means such that the plunger rod can be linearly and
proximally displaced but locked against a distally displacement. The lock
member is positioned generally transversal to the longitudinal direction of the
device and is arranged with a central opening 50' through which the plunger rod
extends. The first one-direction locking means are arranged on the inner
surface of the central opening 50'. Further, the lock member is either a separate
component connected to the housing or integrally built to the housing.

The linear movable driver 24" is operatively connected to both the first and the
second elongated plates by gear means, and is also operatively connected to
the plunger rod by second one-direction locking means such that when said
operation member is manually and distally displaced a certain distance
corresponding to a set dose, said driver is also distally displaced in relation to

said plunger rod and when said operation member is manually and proximally
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displaced, both the plunger rod and the driver which are locked to each other by

the second one-direction locking means are also proximally displaced.

The first and the second one-direction locking means locking means are at least
one flexible ratchet arm 44' having a tooth-like protrusion 52', and a longitudinal
extending ratchet 42' on the longitudinal surface of the plunger rod, wherein the
tooth-like protrusion 52' of the at least one ratchet arm 44' and the longitudinal
extending ratchet 42' of the first one-direction locking means are formed such
that the plunger rod can be linearly and proximally displaced but locked against
a distally displacement when the plunger rod is linearly displaced through the
lock member 48', and wherein the tooth-like protrusion 52' of the at least one
ratchet arm 44' and the longitudinal extending ratchet 42' of the second one-
direction locking means are formed such that the driver can be linearly and
distally displaced over the plunger rod when the plunger rod is held locked
against distal displacement by the second one-direction locking means and

locked to the plunger rod when the driver is linearly and proximally displaced.

In the second embodiment, the first and the second elongated plates are
longitudinally slidable on guiding means on the inner surface of the elongated
housing.

Also in the second embodiment, the gear means are a first cog-wheel 32
rotatably arranged on said driver, a second cog-wheel 31 rotatably arranged on
said lock member, a third cog-wheel 33 coaxially and fixedly arranged to the
second cog-wheel 31 and also rotatably arranged on said lock member, a first
longitudinally extending ratchet 34' on the longitudinal inner surface of the first
elongated plate 36', and a second 4 1' and a third 43 longitudinally extending
ratchets on the longitudinal inner surfaces of the second elongated plate 40';
wherein said first cog-wheel 32' is arranged to interact with the first
longitudinally extending ratchet 34' and with the second longitudinally extending
ratchet 41', wherein said second cog-wheel 31 is arranged to interact with the
first longitudinally extending ratchet 34', and wherein said third cog-wheel is
arranged to interact with the third longitudinally extending ratchet 43.
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As shown in Fig. 13, the driver 24 may be arranged with a first shaft 30" directed
generally transversal to the longitudinal direction of the device. On the first
shaft, the first cog-wheel 32' is rotatably arranged. Further, the diameter of the
third cog-wheel 33 is smaller than the diameter of the second cog-wheel 31 as

well as the diameter of the first cog-wheel 32'.

Further, the lock member 48' may be arranged with a second shaft directed
generally transversal to the longitudinal direction of the device. On the second
shaft, the second cog-wheel 32' and the third cog-wheel 33 are rotatably

arranged.

The second embodiment is intended to function as follows. When the device is
to be used, a protective cap 19 is removed and a proper medicament delivery
member is attached to the neck 14' at the proximal end of the device. In order to
deliver a dose of medicament, the device has to be armed. This is done by
sliding the operation member 38’ linearly along the elongated opening 39' such
that the operation member 38' and the first elongated plate 36" slide in the

longitudinal direction of the device towards the distal end.

This causes the first cog-wheel 32' and the second cog-wheel 31 to rotate due
to the engagement between the first and the second cog-wheels with the first
longitudinally extending ratchet 34'. The rotation of the second cog-wheel 31
causes the third wheel 33 to rotate and thereby the second elongated plate 40'
to slide in the proximal direction because the connection between the third
wheel 33 and the third longitudinally extending ratchet 43, and because the
second and the third cog-wheels are fixed in the housing through the lock
member 48'. The rotation of the first cog-wheel 32' causes the driver 24' to be
moved in the distal direction while the plunger rod is held in place by the first

one-direction locking means.

Because the third cog-wheel 33 has a smaller diameter than the second cog-

wheel 31, the linear distance that the second elongated plate 40' is moved is
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shorter than the linear distance that the operation member 38" and its first
elongated plate 36' is moved. In turn, this causes the driver 24' to move a
shorter linear distance because of the attachment of the first cog-wheel to the
driver and because of the engagement of the first cog-wheel with the first
elongated plate 36. l.e. a longer linear movement of the operation member
when setting a dose provides a shorter movement of the driver along the
plunger rod, which enables more accuracy in setting a certain dose. By the
above it is to be understood that changing of the diameter relations between the
second and third cog-wheel, the transmission can be changed to the preferred
situation. It is also to be understood that number of teeth of the second and third
cog-wheels may be altered in order to obtain the function according to the

invention.

The use of cog-wheels acting on longitudinally extending ratchets provides a
transmission that reduces the force needed at the same time as the dose
setting precision is improved due to the gear ratio.

When the desired dose is set, i.e. the operation member 38' has been slid to a
certain position along the elongated opening, which may be arranged with
indicia 61, such as e.g. dose quantity indications, broken lines or dots along the
opening, informing the dose quantity, or if a fixed dose is to be delivered, the
operation member has been slid to the end of the opening, the device is ready
for medicament delivery. The driver 24' is now locked to the plunger rod 22' by
the second one-direction locking means such that both can be proximally
displaced.

When the desired dose is to be delivered, the proximal end of the device is
placed in the proper delivery position, which could be an injection site for an
injector, or the mouth for an inhaler. By manually and proximally sliding the
operation member 38, the first elongated plate 36" is moved back to their initial
position, whereby the first cog-wheel 32' is rotated in the opposite direction as
described earlier. The rotation of the first cog-wheel 32' now causes the second
elongated plate 40" to move in the distal direction. This in turn causes also the
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driver to be moved in the proximal direction. Since the driver 24' is locked to the
plunger rod 22' by the second one-direction locking means, the plunger rod is
also forced in the proximal direction. Thereby the stopper is pushed in the
proximal direction and the dose of medicament is expelled through the
medicament delivery member. By the relation between the diameters of the
second and third cog-wheel, the force required by the user in order to expel a
dose of medicament is reduced. The above described operation may be

performed a number of times until the medicament container 18 is empty.

It is to be understood that the embodiments described above may be modified
depending on customer requirements and user preferences. For example, the
release button may be placed in other positions on the device, such as on the
side of the housing and may be arranged pivoting, or arranged to be depressed

or slid, just to mention a few.

Another example is to have an alternative manually activation member (not
shown) connected or integrally build to the first elongated plate 36; 36', as
shown in Fig. 10, wherein the distal end of the alternative activation member is
arranged to protrude through the distal end of the housing (not shown) when the
operation member 38; 38' is manually and distally displaced a certain distance
corresponding to a set dose. When the set dose is to be delivered, the
alternative manually activation member is manually and proximally pushed,
such that the first elongated plate 36; 36, the driver 24; 24" and the plunger rod
22; 22" are also proximally displaced by the gear means, in the manner
described above.

Further, as shown in Fig. 8, the device could be arranged with a dose limiting
means 70 adapted to be releasably attached on the elongated opening 39; 39'
on the longitudinal surface of the elongated housing. The dose limiting means
may comprise a clip or the like that is releasibly attached via recesses 72
beside the elongated opening 39; 39' on the longitudinal surface of the
elongated housing that can accommodate corresponding protrusions on the
clip. In this respect it is to be understood that many different types of fastening
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means could be utilised. The clip prevents the operation member 38; 38' to be

slid beyond its position.

It is to be understood that the embodiments described above and shown in the
S drawings only are to be regarded as non-limiting examples of the invention and
that it may be modified in many ways within the scope of the patent claims.
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PATENT CLAIMS

1.

Medicament delivery device comprising

- an elongated housing (10, 10") having opposite distal and proximal ends,
- a medicament container (18; 18') arranged inside said housing,

- a medicament delivery member (16; 16') attachable to said medicament
container;

- a plunger rod (22; 22") arranged to act on a stopper (20; 20" inside said
medicament container;

- driving means arranged to interact with said plunger rod;

characterised in that said device further comprises:

- an operation member (38; 38") transversally protruding through an
elongated opening (39; 39') on the longitudinal surface of the elongated
housing and interactively connected to the driving means for both setting
and actuating the delivery of a dose of medicament.

Medicament delivery device according to claim 1, wherein the driving
means comprises:

- afirst elongated plate (36; 36') parallelly arranged in relation to the plunger
rod and comprising the operation member (38; 38');

- a second elongated plate (40; 40" parallelly arranged in relation to the
plunger rod and positioned generally opposite to the first elongated plate;

- a lock member (48; 48") operatively connected to the plunger rod by first
one-direction locking means such that the plunger rod can be linearly and
proximally displaced but locked against a distally displacement; and

- a linear movable driver (24; 24') operatively connected to both the first and
the second elongated plates by gear means, and also operatively
connected to the plunger rod by second one-direction locking means such
that when said operation member is manually and distally displaced a
certain distance corresponding to a set dose, said driver is also distally
displaced in relation to said plunger rod and when said operation member is
manually and proximally displaced, both the plunger rod and the driver
which are locked to each other by the second one-direction locking means

are also proximally displaced.
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Medicament delivery device according to claim 2, wherein the first and the
second one-direction locking means locking means are at least one flexible
ratchet arm (44; 44") having a tooth-like protrusion 52 and a longitudinal
extending ratchet (42; 42") on the longitudinal surface of the plunger rod

arranged to interact with each other.

Medicament delivery device according to claim 3 wherein the first elongated
plate (36) is longitudinally slidable on a guiding means on the inner surface
of the elongated housing and the second elongated plate (40) is fixedly

attached to the inner surface of the elongated housing.

Medicament delivery device according to claim 4, wherein the gear means
are at least one first cog-wheel (32) rotatably arranged on said driver (24),
and at least one longitudinally extending ratchet (34, 41) on each of the
longitudinal inner surfaces of the first and the second elongated plates,
wherein said at least one first cog-wheel (32) is arranged to interact with

each of the longitudinally extending ratchet (34, 41).

Medicament delivery device according to claim 3 wherein the first (36') and
the second elongated plates (40") are longitudinally slidable on guiding

means on the inner surface of the elongated housing.

Medicament delivery device according to claim 6, wherein the gear means
are a first cog-wheel (32') rotatably arranged on said driver (24", a second
cog-wheel (31) rotatably arranged on said lock member (48'), a third cog-
wheel (33) coaxially and fixedly arranged to the second cog-wheel (31) and
also rotatably arranged on said lock member (48'), a first longitudinally
extending ratchet (34") on the longitudinal inner surface of the first
elongated plate (36'), and a second (41') and a third (43) longitudinally
extending ratchets on the longitudinal inner surfaces of the second
elongated plate (40); wherein said first cog-wheel (32') is arranged to
interact with the first longitudinally extending ratchet (34") and with the

second longitudinally extending ratchet (41 '), wherein said second cog-
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wheel (31) is arranged to interact with the first longitudinally extending
ratchet (34'), and wherein said third cog-wheel (33)is arranged to interact
with the third longitudinally extending ratchet (43).

Medicament delivery device according to claim 5 or 7, wherein an
alternative manually activation member is connected or integrally build to
the first elongated plate (36; 36'), and wherein the distal end of the
alternative activation member is arranged to protrude through the distal end
of the housing when the operation member is manually and distally

displaced a certain distance corresponding to a set dose.

Medicament delivery device according to any of the preceding claims,
wherein a dose limiting means (70) is adapted to be releasibly attached on

the elongated opening (39; 39") on the longitudinal surface of the elongated
housing.
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