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(57) Abstract: The application relates to an injection device for administering multiple doses of a medication liquid, said device (1)
comprising an actuator (16) at the proximal end (18) of the housing (2) , said actuator (16) being able to move between a pulled out
first position corresponding to arming of the : injection device (1) and a pushed in second position corresponding to injecting a dose
of liquid medication, said actuator (16) is able to assume a third position, different from the first and second positions, informing the
user that the injection device (1) is ready to deliver the final dose of liquid medication.
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INJECTION DEVICE FOR ADMINISTERING A MEDICATION
LIQUID

The present invention relates to an injection
device for administering multiple doses of a medication

liquid, which device is adapted to alert the user to the

fact that he is preparing to administer to another person

or to himself the final dose of the medication ligquid

contained in the device.

Background of the invention

Injection devices of the above kind are known in the
art. They enable a user to inject multiple doses of a
medication liguid from an cartridge containing the
ligquid. To this end, the user may adjust the volume of
doses to be injected subsequently as a function of
medical prescriptions. As a general rule, the volume of
the final dose contained in the cartridge will be less
than the prescribed volume. It 1s therefore necessary to
find an effective way to warn the user that he is
preparing to administer to another person or to himself
the final dose of medication ligquid and, where
applicable, that the volume of that final dose does not
correspond to the prescribed volume that he has

programmed.

Summary of the Invention

An object of the present invention is to respond to

this requirement by providing an injection device for
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administering multiple doses of a medication liguid, said
device comprising a housing, a cartridge containing a
preparation or precursor component for the preparation
and having a front part and a rear part, the rear part
being closed by a movable wall, a displacement of which
wall causes the preparation to be moved forward the other
end of the cartridge, through which the liguid exits, and
actuating means for actuating the wall whose forward
movement inside the housing is driven by an actuator at
the proximal end of the housing and adapted to be
actuated by the user, said actuator being able to move
between a pulled out first position corresponding to
arming of the injection device and a pushed in second
position corresponding to injecting a dose of liquid
medication, said injection device being characterised in
that the actuator is able to assume a third position,
different from the first and second positions, informing
the user that the injection device is ready to deliver
the final dose of liquid medication.

Thanks to these features, the present invention
provides an injection device that indicates clearly and
intelligibly to the user that he is preparing to deliver
the final dose of medication liquid. This indication to
the user takes the form of an unusual event, namely the
actuator adopting a position different from its wusual
pulled out and pushed in positions. This event
immediately alerts the user, who realises that he is
about to administer to another person or to himself the
final dose of medication ligquid.

According to a complementary feature of the

invention, the actuator automatically assumes its third
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position at the moment when the user pulls out the
actuator to arm the injection device for the final time.
The event informing the user that he is dispensing
the final dose of liquid therefore occurs automatically,
in the context of normal use of the injection device. The
user therefore has no need to concern himself with how
full the cartridge is, and is warned in good time that

said cartridge contains only one dose of the liquid.

Brief description of the drawings

Other features and advantages of the present
invention will emerge more clearly from the following
detailed description of one embodiment of an injection
device of the invention, given by way of purely
illustrative and non-limiting example and with reference
to the appended drawings, in which:

- figure 1 is a side view of the injection device of
the invention, showing in section the cartridge
containing the 1liquid to be administered with the
actuator in its pulled out position corresponding to the
ordinary dispensing of a dose of medication liquid;

- figure 2 is a view analogous to that of figure 1,
showing the actuator in an unusual pulled out position
corresponding to dispensing the final dose;

- figure 3 is a front view of the injection device
of the invention;

- figure 4 is a view in section taken along the line

C-C in figure 3 of the injection device of the invention;
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- figure 5 is a view in section taken along the line
D-D in figure 3 of the injection device of the invention:
and

- figures 6 and 7 are views to a larger scale of

the ringed areas Y and Z in figure 5.

Detailed description of the preferred embodiments

The present invention stems 'from the general
inventive concept of associating the dispensing of the
final dose of a medication 1liquid by means of an
injection device with an event that is unusual in the
context of normal operation of the device, in order to
alert the user. In this way, the user is warned that he
is preparing to administer to another person or to
himself the final dose of medication, and may take care
to check that the volume of the final dose corresponds to
the prescribed volume. If it does not, he must administer
a complementary injection using a new injection device.
The injection device of the invention is therefore very
safe to use and prevents the remaining medication liquid
being wasted.

Figure 1 is a profile view of the injection device 1
of the invention, which comprises a generally elongate
body 2) preferably adapted to be held by a user. To a
distal end 4 of the body 2 is fixed an cartridge 6
protected by a plastic cap 8 and containing the
medication liquid to be administered. The cartridge has
one end 10 closed by a sealed wall 12 that is adapted to
be moved toward the other end 14 of the cartridge 6,
through which the liquid exits. The wall 12 is moved by
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an actuator 16 at a proximal end 18 of the body 2 and
adapted to be operated by the user.

In the position represented in figure 1, the
injection device 1 is ready to dispense a dose of liquid
medication. To this end, the user has had to pull out the
actuator 16 until it stops moving in a position in which
it is partly withdrawn from the body 2 of said injection
device 1.

In the position shown in figure 2, the injection
device 1 is ready to dispense the final dosgse of
medication liguid. This situation differs from that shown
in figure 1 in that the actuator 16 occupies a second
pulled out position different from the first pulled out
position corresponding to dispensing an ordinary dose.
The actuator 16 protrudes farther from the body 2 of the
injection device 1 than in the sgituation represented in
figure 1. This unusual event alerts the user and informs
him that the dose he is preparing to administer to
another person or to himself is the final one. The user
must then measure the volume of the remaining dose. If
that wvolume corresponds to the prescribed wvolume, no
particular problem arises. Otherwise, the wuser must
administer a complementary injection using a second
injection device 1. The unusual nature of the greater
protrusion of the actuator 16 before dispensing the final
dose of medication ligquid may Dbe strengthened by
providing on the body of the actuator 16 a ring 20 a
different colour from said actuator 16, for example.

Referring to figure 4, it 1s seen that forward
movement imparted to the actuator 16 by the user is

transmitted to the wall 12 via a bush 22 and a plunger
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24. When preparing a dose, the user pulls out the
actuator 16 until it stops moving. During this movement,
the bush 22, which is attached to said actuator 16, also
moves backwards. On the other hand, the plunger 24 does
not move. When administering a dose of medication liquid,
the user applies pressure to the actuator 16, which is
depressed inside the body 2, entraining the bush 22 in
its forward movement. In turn, the bush 22 causes forward
movement of the plunger 24 which in turn pushes the wall
12 forward to expel a dose of liquid from the cartridge
6.

The bush 22 comprises a locking member in the form
of a ratchet 26 whose head 28 projects into a housing 30
in the body of the actuator 16 so that during ordinary
use of the injection device 1 of the invention the bush
22 and the actuator 16 are fastened together. The ratchet
26 also co-operates with a cam profile 32 on the plunger
24 ending in a cavity 34. Before dispensing the final
dose of medication liquid, the user pulls the actuator 16
out again. At this moment, the relative position of the
bush 22 and the plunger 24 is such that the ratchet 26
that was tracking the cam profile 32 drops into the
cavity 34 and is disengaged from the housing 30, thereby
releasing the actuator 16, which may continue to move
backwards. This backward movement of the actuator 16 is
interrupted when an abutment 36 on the inside face of
said actuator 16 reaches the end of a groove 38 in the
facing face of the bush 22.

Accordingly, at the moment of preparing the final
dose of the medication ligquid to be administered, the

actuator 16 protrudes farther from the body 2 of the
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which alerts the user to the fact that he is preparing to
administer to another person or to himself the final dose
of liquid. This occurs automatically, without the user
having at any time to concern himself with the volume of
ligquid remaining in the cartridge 6. If the final dose
corresponds to the prescribed volume, there is no
particular problem. Otherwise, the user must administer a
complementary injection using a new injection device.

When the abutment 36 reaches the end of the groove
38, the actuator 16 and the bush 22 are again constrained
to move together in the axial direction and only the
ratchet 26 accommodated in the cavity 34 in the plunger
24 opposes complete extraction of these two components,
which 1is dinsufficient. There is therefore provided on
said plunger 24 a flange 40 against which an annular
shoulder 42 on the bush 22 abuts, which prevents
demounting the injection device 1 of the invention.

It goes without saying that the present invention is
not limited to the embodiments that have Jjust been
described, and that the person skilled in the art may
envisage various simple modifications and variations that
lie within the scope of the invention as defined by the

appended claims.
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CLAIMS

1. An injection device for administering
multiple doses of a medication liquid, said device (1)
comprising a housing (2), a cartridge (6) containing a
preparation or precursor component for the preparation
and having a front part and a rear part, the rear part
(10) being closed by a movable wall (12), a displacement

of which wall causes the preparation to be moved forward

.the other end of the cartridge (6), through which the

liquid exits, and actuating means (16) for actuating the
wall (12) whose forward movement inside the housing is
driven by an actuator (16) at the proximal end (18) of
the housing (2) and adapted to be actuated by the user,
said actuator (16) being able to move between a pulled
out first position corresponding to arming of the
injection device (1) and a pushed in second position
corresponding to injecting a dose of ligquid medication,
said injection device (1) being characterised in that the
actuator (16) 1is ‘able to assume a third position,
different from the first and second positions, informing
the wuser that the injection device (1) 1is ready to
deliver the final dose of ligquid medication.

2. An injection device according to claim 1,
characterised in that the actuator (16) automatically
assumes its third position at the moment when the user
pulls out the actuator (16) to arm the injection device
(1) for the final time.

3. An injection device according to either claim 1

or claim 2, characterised in that, when the actuator (16)
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is in its third position, it uncovers a ring (20) that is
a different colour from said actuator (16).

4. An injection device according to any of claims 1
to 3, characterised in that forward movement imparted to
the actuator (16) by the user is transmitted to the wall
(12) via a bush (22) and a plunger (24).

5. An injection device according to claim 4,
characterised in that, during ordinary use of said
injection device (1), the actuator (16) and the bugh (22)
are fastened together and, at the moment the user pulls
the actuator (16) out a final time before dispensing the
final dose of medication liguid, said actuator (16) is
released and is therefore able to continue its backward
movement.

6. An injection device according to claim 5,
characterised in that the bush (22) comprises a locking
member for attaching the actuator (16) to said bush (22)
during ordinary use of the injection device (1).

7. An injection device according to claim 6,
characterised in that the locking member is a ratchet
(26) having a head (28) projecting into a housing (30) in
the actuator (16), said ratchet also co-operating with a
cam profile (32) on the plunger (24) and ending in a
cavity (34), the relative position of the bush (22) and
the plunger (24) at the moment when the user arms the
injection device (1) for the final time being such that

the ratchet (26) drops into the cavity (34) and is

disengaged from the housing (30), thereby releasing the
actuator (16), which is able to continue its backward
movement.
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8. An injection device according to claim 7,
characterised in that the backward movement of the
actuator (16) is interrupted when an abutment (36) on
sald actuator (16) reaches the end of a groove (38) in
the bush (22).

9. An injection device according to claim 8,
characterised in that, at the moment when the abutment
(36) reaches the end of the groove (38), an annular
shoulder (42) on the bush (22) abuts against a flange
(40) on the plunger (24).



PCT/1B2006/000120

WO 2006/079898

1172

il

\

(i

ol

0c

_‘
AN —{__



PCT/1B2006/000120

WO 2006/079898

2/2

N i
N o
— e “L A = :I_: \\%ﬂ. /L - = .Ill.r a-a
_ — Ilg\\ =
— 1 T = =
7 AT = \ — 7 :
é ot
L Z T4 L \—\—f\/\r\ff\d\frrr ‘M\ﬂ///—’
Yy A Vi \V\ .\ N\MW&W@
or
] ) e
J "B 9 "bi-
-5 5 @_H_ .
7N —
N = = z
N ——————— o e
i P N / \[L
a . % A —F + ya \ 7
F = o 8¢ [ ;
[ 91 zz O¢ 9 82




Intemational application No

INTERNATIONAL SEARCH REPORT R

A. CLASSIFICATION OF SUBJECT MATTER

A61M5/315 A61M5/24

According to International Patent Classification {(IPC) or to both nationa! classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61IM

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the intemational search (name of data base and, where practical, search terms used)

EPO-Internal, PAJ, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A DE 38 24 217 Al (HANCL, PAVEL, DIPL.-ING., 1
6054 RODGAU, DE; NOVO NORDISK A/S,
BAGSVAERD) 18 January 1990 (1990-01-18)
column 3, Tine 25 - line 49

figure 1

A US 4 475 905 A (HIMMELSTRUP ET AL) 1
9 October 1984 (1984-10-09)
figures 1-5

A US 2004/068236 Al (MOLLER CLAUS SCHMIDT ET 1

AL) 8 April 2004 (2004-04-08)
paragraphs [0014], [0042] - [0050]
figures 1-8

See patent family annex.

D Further documents are fisted In the continuation of Box C.

* Special categories of cited documents :
P 9 *T" later document published after the intemational filing date

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but publishad on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an orat disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but
later than the priority date claimed

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered io involve an inventive step when the
document is combined with ane or more other such docu~
meﬂts, such combination being obvious to a person skilled
inthe art.

'&" document member of the same patent family

Date of the actual completion of the international search

29 March 2006

Date of mailing of the international search report

05/04/2006

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo n),
Fax: (+31-70) 340-3016

Authorized officer

Schuitz, 0

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2006/000120
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 3824217 Al 18-01-1990  NONE
US 4475905 A 09-10-1984  NONE

US 2004068236 Al 08-04-2004  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

