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DESCRIPTION

TECHNICAL AREA

[0001] The present invention relates to a medicament delivery device and in particular a
device capable of delivering multiple doses of medicament with the same or different dose
sizes.

TECHNICAL BACKGROUND

[0002] There are on the market a large number of medicament delivery devices such as
injectors having a number of different features and/or functions to be able to deliver a certain
dose quantity to the user in a safe, reliable and reasonably simple and intuitive manner.

[0003] One drawback that many delivery devices suffer from is that the number of
components tends to increase dramatically when the number of functions and features are
increasing, where the functions could be any or several of mixing, priming, penetration,
medicament delivery, withdrawal and covering of the injection needle.

[0004] The added complexity regarding the number of components and their interaction in
order to perform the desired functions may make it difficult to actually have a reliable
functionality without undue precision and tolerance demands and or expensive choice of
material, which of course adds to the cost of the medicament delivery device.

[0005] Some attempts have been made in order to try to keep the number of components on
reasonable levels and yet have a reliable device with a number of functions. The document
WO 2005046770 discloses a medicament delivery device arranged with a dose setting drum
that is threaded onto a threaded section of a plunger rod for setting a dose. Dose quantity
indications are arranged on the dose setting drum. However, in order to obtain an injection
operation after a set dose, a number of components are required, for instance for preventing
the dose setting drum from rotating relative the plunger rod. Document W02006080893
discloses a medicament delivery device having a threaded plunger with a pre-tensioned
compression spring for injection and two nuts screwed onto the plunger. The distance between
the nuts corresponds to the size of a dose and the front nut acts as a stop element for the
translational displacement of the plunger during medicament delivery. The device also
comprises an activation element, which is the needle sleeve.

BRIEF DESCRIPTION OF THE INVENTION

[0006] The aim of the present invention is to remedy the above mentioned problems and to
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provide a functional and versatile medicament delivery device that yet is capable of utilizing few
components.

[0007] This aim is obtained by a medical delivery device according to the independent patent
claim. Preferable embodiments of the present invention form the subject of the dependent
patent claims.

[0008] According to a main aspect of the invention, it is characterised by a medicament
delivery device comprising a tubular distal housing having a stop wall and a first distal end wall;
a tubular proximal housing having opposing proximal and distal ends; a medicament container
arranged inside said tubular proximal housing said medicament container comprising a collar
with or for receiving a delivery member, a medicament chamber in which a volume of
medicament is enclosed, and an axially slidably and sealably stopper; a threaded hollow
plunger rod having a first proximal end wall being in contact with said stopper; a spring force
means pre-tensioned arranged within said plunger rod between said first proximal end wall and
said first distal end wall; activation means arranged to be movable between a non-medicament
delivery state when said activation means are engaged to said threaded hollow plunger rod
and a medicament delivery state when said activation means are disengaged from said
threaded hollow plunger rod; and dose setting means having a second proximal end and a
second distal end, said dose setting means being threadedly arranged to said threaded hollow
plunger rod and arranged to be rotationally moved between a stop position when said second
proximal end is in contact with the stop wall of said a tubular distal housing and a set dose
position when said second proximal end is at a certain distance from the to the stop wall such
that said certain distance corresponds to a certain dose; and whereby upon activation of said
activation means from the non-medicament delivery state to the medicament delivery state,
said threaded hollow plunger rod is linearly displaced due to the force of the pre-tensioned
spring means such that the dose setting means is also linearly displaced from the set dose
position to the stop position.

[0009] There are a number of advantages with the present invention. There is an advantage
in many aspects that the dose setting is performed by rotatably displacing a dose setting
means along a threaded hollow plunger rod while it is held stationary and that the subsequent
medicament delivery is performed by a linear movement of the threaded hollow plunger rod. In
this way the number of components needed for both the dose setting and for the medicament
delivery operations are reduced in comparison with conventional injectors.

[0010] The threaded hollow plunger rod is used both for holding the plunger rod in the
stationary position during dose setting and for setting a dose. According to the second
embodiment of the invention, the holding of the plunger rod is obtained by a number of flexible
tongues engaging the threaded hollow plunger rod, which tongues can be moved out of
engagement by a release button. This solution also reduces the number of components.

[0011] These and other aspects of and advantages with the present invention will become
apparent from the following detailed description and from the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the following detailed description of the invention, reference will be made to the
accompanying drawings, of which

Fig.1
is a side view of a first embodiment of the present invention,
Fig. 2
is an exploded view of the embodiment of Fig. 1,
Fig. 3
is a side view in cross-section of the embodiment of Fig. 1,
Fig. 4
is a detailed view of a modification of the embodiment of Fig. 1,
Fig. 5
is a side view of a second embodiment of the present invention,
Fig. 6
is an exploded view of the embodiment of Fig. 5,
Fig. 7
is a side view in cross-section of the embodiment of Fig. 5,
Fig. 8
is a side view of the embodiment of Fig. 5 added with an auto-injection function, and
Fig. 9
is a variant of the embodiment of Fig. 5 with a dose limiting member.

DETAILED DESCRIPTION OF THE INVENTION

[0013] In the present application, when the term "distal part/end" is used, this refers to the
part/end of the device, or the parts/ends of the members thereof, which under use of the
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
device, or the parts/ends of the members thereof, which under use of the device is located
closest to the medicament delivery site of the patient.

[0014] The medicament delivery device shown in the drawings comprises:

« a tubular distal housing 11; 112 having a stop wall 16; 160 and a first distal end wall 28;
154,

» atubular proximal housing 10; 110 having opposing proximal and distal ends;

* a medicament container 12; 114 arranged inside said tubular proximal housing, said
medicament container comprising a collar 13; 113 with or for receiving a delivery
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member 18; 118, a medicament chamber in which a volume of medicament is enclosed,
and an axially slidably and sealably stopper 20; 130;

» a threaded hollow plunger rod 36; 128 having a first proximal end wall being in contact
with said stopper;

» a spring force means 46; 158 pre-tensioned arranged within said plunger rod 36; 128
between said first proximal end wall and said first distal end wall 28; 154;

e activation means 30, 122 arranged to be movable between a non-medicament delivery
state when said activation means are engaged to said threaded hollow plunger rod and
a medicament delivery state when said activation means are disengaged from said
threaded hollow plunger rod; and

» dose setting means 44; 146 having a second proximal end and a second distal end, said
dose setting means being threadedly arranged to said threaded hollow plunger rod 36;
128 and arranged to be rotationally moved between a stop position when said second
proximal end is in contact with the stop wall of said tubular distal housing 11; 112 and a
set dose position when said second proximal end is at a certain distance from the to the
stop wall such that said certain distance corresponds to a certain dose; and whereby
upon activation of said activation means from the non-medicament delivery state to the
medicament delivery state, said threaded hollow plunger rod is linearly displaced due to
the force of the pre-tensioned spring means such that the dose setting means is also
linearly displaced from the set dose position to the stop position.

[0015] The proximal end of the tubular proximal housing 10; 110 is arranged with an opening
14; 114 on a neck 16; 116, onto which the delivery member, such as a needle18; 118 may be
attached e.g. by threads. It is however to be understood that other medicament delivery
members such as nozzles, mouthpieces etc. may be utilised within the present invention.
Moreover, the tubular proximal housing 10; 110 is arranged with longitudinal openings or
windows 15; 115.

[0016] The tubular distal housing 11 comprises a first distal part 22 having at least one
longitudinally extending slit 24, and said threaded hollow plunger rod comprises at least one
distal threaded ridge 38 arranged longitudinally movable into the at least one slit 24. Moreover,
the first distal part 22 is arranged with external threads 26 on its distal end, Fig. 3.

[0017] The dose setting means 44 is a tubular sleeve threadedly arranged to the at least one
distal threaded ridge 38, Fig 3.

[0018] The at least one distal threaded ridge 38 of the threaded hollow plunger rod 36 is
further arranged with threads 40 on their upper surface, Fig 2. These threads 40 mate both
with the external threads 26 on the distal end of the first distal part 22 and with internal threads
42 on the inner surface of the dose setting means 44, hereafter named dose setting knob, Fig
2.
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[0019] The activation means 30 comprises a release button 32 arranged extending through
an opening in the tubular distal housing just in front of the first distal part 22. The release
button 32 has a lock member 34 engageable with the threads 40 of the threaded hollow
plunger rod, which lock member is moved out of contact with the threads 40 of the threaded
hollow plunger rod upon activation of said release button, Fig 3.

[0020] The device is intended to function as follows. When the device is delivered to a user,
the threaded hollow plunger rod is positioned in its distalmost position, whereby its threads 40
mate with the external threads 26 on the distal end of the first distal part 22. This design is to
ensure a positive and stable initial connection when the dose setting knob is threaded onto the
tubular part.

[0021] When a user is to take a dose of medicament, a medicament container 12 is placed
inside the tubular proximal housing 10. The tubular proximal housing 10 is then connected to
the tubular distal housing 11, Figs. 1 and 2. The dose setting knob 44 is then rotated clockwise
until the first proximal end wall of the threaded hollow plunger rod 36 makes in contact with the
stopper, during which operation the release button is in a medicament delivery state in order to
allow the forward movement of the plunger rod due to the force of the spring force means. The
contact point is then set as the start or reference position. The release button 32 is then
released to a non-medicament delivery state whereby the threaded hollow plunger rod is
locked in this axial position. The user now sets the desired and prescribed dose by turning the
dose setting knob 44. Due to the interaction between the internal threads 42 of the dose
setting knob and the threads 40 of the ridges of the threaded hollow plunger rod the dose
setting knob is moved in relation to the first distal part 22 from its stop position to its set dose
position. The dose setting knob 44 is turned until the prescribed dose is set, as can be
indicated by suitable indicia on the first distal part 22 co-acting with indicators on the dose
setting knob. After this, in the case of an injector, a needle is attached to the neck 16 of the
tubular proximal housing 10.

[0022] The patient then positions the delivery member at the intended medicament delivery
site, in the case of an injector penetrating the skin with the needle, and activates the activation
mechanism 30 from the non-medicament delivery state to the medicament delivery state,
whereby the lock member 34 moves out of contact with the threads 40 of the threaded hollow
plunger rod 36, such that the threaded hollow plunger rod becomes free to move linearly
towards the proximal end of the device due to the force of the spring force means 46, which in
turn causes the stopper 20 to move towards the proximal end of the device, whereby the set
dose of medicament is expelled through the delivery member. The medicament delivery
terminates when the second proximal end of the dose setting knob makes contact with the stop
wall of said a tubular distal housing 11, wherein said stop wall is an annular ledge of said
tubular distal housing. The medicament delivery device is now ready to be removed from the
medicament delivery site.

[0023] A modification of the first embodiment is shown in Fig. 4 where a resettable dose
indicator 50 is shown. The resettable dose indicator 50 is a tubular sleeve comprising dose
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indications 52 around its outer circumference surface and comprises a distal end and a
proximal end. The resettable dose indicator 50 is arranged around the first distal part 22
having a first axial position where it is rotationally locked with the dose setting knob and a
second axial position where it is rotationally released from the dose setting knob. When the
dose setting knob 44 is turned, so is the resettable dose indicator 50 until the prescribed dose
indication 52 is aligned with a reference indication 54 on the tubular distal housing 11 as shown
in Fig. 4.

[0024] When a dose is subsequently delivered, the threaded hollow plunger rod and the dose
setting knob are linearly moved together towards the proximal end of the device due to the
force of the spring force means until the proximal end of the resettable dose indicator comes in
contact with the stop wall of said a tubular distal housing 11.

[0025] Due to the linear movement of the threaded hollow plunger rod, the resettable dose
indicator will now indicate the previously set dose even though a dose has not yet been set. In
order to reset the dose indicator, it is moved axially in relation to the dose setting knob to the
second axial position where it becomes free to rotate in relation to the dose setting knob. Thus,
the user rotates the resettable dose indicator until it is put back to the first axial position.

[0026] Figures 5 to 7 show another embodiment of the present invention. The tubular distal
housing 112 is arranged with a number of openings and on the inner surface of the tubular
distal housing 112 the stop wall 160 is arranged having at least one longitudinally extending slit
125. The threaded hollow plunger rod 128 comprises at least one threaded ridge 139 arranged
longitudinally movable into the at least one slit 125.

[0027] The dose setting means 146 is a dose setting drum being threadedly arranged around
the at least one threaded ridge 139, and being accessible via at least one first opening 148 on
said tubular distal housing 112.

[0028] As seenin Fig, 6, the activation means 122 comprises:

¢ aring shaped sleeve 126 having at least one button 124 protruding through at least one
second opening 120 on said tubular distal housing 112, wherein said ring shaped sleeve
is arranged around and slidable along the threaded hollow plunger rod 128;

¢ a first ring 138 surrounding the threaded hollow plunger rod and having a number of
flexible tongues 140 engageable with the at least one threaded ridge 139 of the
threaded hollow plunger rod, wherein said first ring may be integrated or fixedly attached
to the inner surface of the tubular distal housing; and

« aspring 142 arranged between the ring shaped sleeve and the first ring.

[0029] Further, a second ring 132 having a number of inclined flexible tongues 134 is
arranged in contact with an inner central wall 136 on the inner surface of the tubular distal
housing 112, through which the threaded hollow plunger rod 128 extends, as seen in Fig. 7,
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and wherein said second ring may be integrated or fixedly attached to said inner central wall.
The ends of the inclined flexible tongues 134 are in contact with the at least one threaded ridge
139 of the threaded hollow plunger rod for preventing the plunger rod from moving in towards
the distal end of the device.

[0030] A dose indication drum 150 is threadedly interconnected to said tubular distal housing
112 by internal threads 151 on the inner surface of said tubular distal housing 112. Said dose
indication drum is also releasibly connected to the dose setting drum 146. The dose indication
drum is engaged to the dose setting drum when the dose setting drum is moved from its stop
position to its set dose position for displaying a set dose with a dose indication from a set of
dose indications, such as dose quantities, on the outer surface of said dose indication drum
through a window 152 on the tubular distal housing 112. The dose indication drum is
disengaged from said dose setting drum when the dose setting drum is moved from its set
dose position to its stop position.

[0031] The first distal end wall 154 may be integrated or attached to the distal end of the
tubular distal housing 112 housing. A torsion spring 156 is arranged having one end connected
to the tubular distal housing 112 and the other end connected to the dose indication drum 150
for rotating the dose indication drum when it is disengaged from the dose setting drum and
thereby resetting said dose indication.

[0032] The embodiment is intended to function as follows. A medicament container 114 is
inserted into the tubular proximal housing 110 and the two housing parts 110, 112 are
connected to each other. A medicament delivery member 118 is attached to the neck 116 of
the tubular proximal housing 110. The user now has to set a dose of medicament to be
delivered. This is done by rotating the dose setting drum 146 through the first opening 148.
The rotation causes the dose setting 146 drum to be rotatably displaced towards the distal end
of the device along the threaded hollow plunger rod 128 due to the threaded connection. The
second proximal end of the dose setting drum 146 is thus moved out of contact from the stop
wall 160 of the tubular distal housing, Fig. 7. The connection between the dose setting drum
146 and the dose indication drum 150 causes the latter to rotate as well, displaying dose
quantities in the window 152. Thus, the user rotates the dose setting drum 146 until the proper
dose is indicated in the window. When the dose indication drum 150 is rotated it is displaced
towards the distal end of the device due to the threaded connection between the dose
indication drum and the threads 151 on the tubular distal housing. Further, the rotation of the
dose indication drum 150 causes the torsion spring 156 to be tensioned.

[0033] The user then positions the delivery member at the intended medicament delivery site,
in the case of an injector penetrating the skin with the needle, after which the at least one
button 124can be activated. This is done by sliding the at least one button 124 towards the
distal end of the device against the force of the spring 142. This causes the ring shaped sleeve
126 to act on the tongues 140 of the first ring such that they move out of contact with the at
least one threaded ridge 139 of the threaded hollow plunger rod. The threaded hollow plunger
rod is then free to move linearly towards the proximal end of the device due to the force of the
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spring force means, whereby the stopper also is moved and the set dose of medicament is
expelled through the delivery member. The delivery is stopped when the second proximal end
of the dose setting drum, which moves together with the threaded hollow plunger rod, comes
into contact with the stop wall 160 of the tubular distal housing. The torsion spring now causes
the dose indication drum to rotate back to its original position. When the at least one button
124 is released, the ring shaped sleeve 126 is moved back to its original position by the spring
142, whereby the tongues 140 of the first ring are free to flex inwards and move into contact
with the at least one threaded ridge 139 of the threaded plunger rod again.

[0034] Figure 8 shows an added function to the embodiment described in figures 5- 7. It is
easy to add an auto-injection function to that embodiment. Here a combined needle shield
actuator 170 having a distal edge 174 and a proximal edge 176 is provided. It is designed as a
generally tubular body arranged with an inner diameter that is somewhat smaller than the
tubular proximal housing 110 of the device, such that the needle shield actuator 170 is slidable
in relation to the housing. The needle shield actuator is arranged with openings or windows
172 corresponding to the openings 115 of the tubular proximal housing 110. The length of the
actuator 170 is preferably such that when placed on the tubular proximal housing 110, the
distal edge 174 of the needle shield actuator 170 is in contact with the at least one button 124
and the proximal edge 176 of the needle shield actuator 170 is generally in the same plane as
the proximal tip of the injection needle 118. When a user wants to utilize the auto-injection
function, the of the needle shield actuator 170 is slid onto the tubular proximal housing 110.
The proximal edge 176 of the needle shield actuator 170 is then pressed against an injection
site whereby a penetration is performed during movement of the needle shield actuator 170 in
the distal direction. When a certain penetration depth has been reached, i.e. the needle shield
actuator 170 has moved a certain distance in relation to the housing, the at least one button
124 has been moved in the distal direction due to the contact between the distal edge 174 of
the needle shield actuator 170 and the proximal edge of the at least one button 124 such that
an injection is activated as described above.

[0035] In this context there is preferably some kind of contact between the needle shield
actuator 170 and the tubular proximal housing 110 so that the needle shield actuator stays in
place if the device is positioned vertically with the needle shield actuator pointing downwards.
However the contact preferably is such that the force for providing movement between the
needle shield actuator and the tubular proximal housing is not too high.

For example there could be a circumferential protrusion on the outer surface of the tubular
proximal housing 110 and a corresponding protrusion on the inner circumferential surface of
the needle shield actuator 170 such that when the needle shield actuator has been pushed
onto the tubular proximal housing, the protrusions are forced over each other for allowing
further movement in the distal direction but preventing the needle shield actuator to move in
the proximal direction more than to the contact point of the protrusions. Also the tubular
proximal housing could be provided with two circumferential protrusions and that the
circumferential protrusion of the needle shield actuator is moved past both of the protrusions of
the tubular proximal housing for penetration and injection. When the device is removed from
the injection site, the needle shield actuator is moved manually in the proximal direction until
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the circumferential protrusion of the needle shield actuator is positioned between the
protrusions of the tubular proximal housing, whereby the needle shield actuator is prevented
from moving in any direction, thereby preventing unintentional needle sticks.

[0036] Further, resilient means (not shown) may be arranged within said needle shield
actuator, such that when the device is removed from the injection site, the needle shield
actuator will be forced towards the proximal end of the device for covering the needle.

[0037] Figure 9 shows a further added functional feature of the present invention. Here the
device is provided with a maximum dose limiting member 180. This maximum dose limiting
member comprises a ring-shaped member arranged releasebly and slidable around the
tubular distal housing 112. Further a number of transversally arranged grooves 182 are
positioned adjacent the at least one first opening 148 on said tubular distal housing 112. The
transversal grooves 182 are interconnected by a longitudinally extending groove 184 on said
tubular distal housing 112. The ring 180 is further arranged with a radially directed protrusion
(not shown) co-operating with the grooves 182, 184 as will be explained. Further the inner
surface of the ring 180 is provided with a radially directed ledge 186. This ledge cooperates
with circumferentially extending ledge 188 of the dose drum 146.

When a certain maximum dose is to be set the ring 180 is turned such that the radially directed
protrusion is positioned in the longitudinal groove 184, thereby enabling a longitudinal sliding of
the ring. The ring is thus moved until it is positioned corresponding to the prescribed maximum
dose to be delivered. This may be indicated by indicia 190 on the outer surface of the tubular
distal housing 112 and an indication 192 on the ring or by the side edge of the ring 180. When
the proper position is reached, the ring is turned whereby the inwardly directed protrusion is
positioned in one of transversal grooves 182, corresponding to the dose. When the dose then
is to be set, the dose drum 146 is rotated manually by the user's finger acting on the
circumferentially extending ledge 188 of the dose drum 146. Said rotation causes the
circumferentially extending ledge 188 to move in the distal direction until it comes in contact
with the ledge 186 of the ring 180. It is thus not possible to move the dose drum any further.

It is to be understood that the max dose limiting member 180 may be locked by a locking
member more permanently after the prescribed max dose has been set, in order to make it
difficult to change the max dose, which is of particular importance when for example children
are to use the device. The locking member could comprise a pin or a screw that is forced
through passages in the ring as well as the housing and held in position by friction or by
threads respectively, which locking members are difficult to remove without tools.
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PATENTKRAV

1. Leegemiddelafgivelsesindretning omfattende:

- et rarformet, distalt hus (11; 112) med en forste distal endevaeg (28; 154);

- et rarformet, proximalt hus (10; 110) med modstaende proximale og distale
ender;

- en leegemiddelbeholder (12; 114) placeret inde i det rorformede, proximale hus
(10; 110), hvilken laegemiddelbeholder omfatter en krave (13; 113) med eller il
modtagelse af et afgivelsesorgan (18; 118), et laegemiddelkammer, hvori der er
indesluttet et volumen af laegemiddel, og en aksialt forskydelig og teetnende
stopper (20;130);

- en gevindskaret stempelstang (36; 128) med en forste proximal endevaeg i
kontakt med stopperen;

- et fjederkraftorgan (46; 158), der er anbragt forspaendt i stempelstangen (38;
128) mellem den farste proximale endevaeg og den forste distale endevaeg (28;
154);

kendetegnet ved, at

det rerformede, distale hus (11; 112) yderligere har en stopvaeg (16; 160);

at indretningen yderligere omfatter aktiveringsorganer (30; 122), der er indrettet il
at kunne beveeges mellem en ikke-laegemiddelafgivende stilling, nar
aktiveringsorganerne er i indgreb med den gevindskarne, hule stempelstang, og
en laeegemiddelafgivende stilling, nar aktiveringsorganerne er ude af indgreb med
den gevindskarne, hule stempelstang; og

at indretningen yderligere omfatter dosisindstillingsorganer (44; 146) med en
anden proximal ende og en anden distal ende, hvor dosisindstillingsorganerne er
anbragt i gevindindgreb med den gevindskarne, hule stempelstang (36; 128) og
indrettet til at blive drejeforskudt af en bruger til en stopposition, nar den anden
proximale ende er i kontakt med stopvaeggen af det rarformede, distale hus (11;
112), og en indstillet dosisposition, n&r den anden proximale ende er i en bestemt
afstand fra stopvaeggen, séledes at den bestemte afstand svarer til en bestemt
dosis; og

hvorved den gevindskarne, hule stempelstang efter aktivering af
aktiveringsorganerne fra den ikke-lzegemiddelafgivende stilling til den
legemiddelafgivende stilling forskydes linegert som falge af kraften af det
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forspaendte fjederorgan, saledes at dosisindstillingsorganet ogséa forskydes lineaert

fra den indstillede dosisposition til stoppositionen.

2. Leegemiddelafgivelsesindretning ifalge krav 1, hvor det rarformede, distale
hus (11) omfatter et fgrste distalt stykke (22) med mindst én langsgaende spalte
(24), og hvor den gevindskarne, hule stempelstang omfatter mindst én distal,
gevindskaret ryg (38) anbragt forskydeligt i leengderetningen ind i den mindst ene
spalte (24).

3. Leegemiddelafgivelsesindretning ifelge krav 2, hvor
dosisindstillingsorganet (44) er en rarformet basning, der er gevindforbundet til

den mindst ene distale, gevindskarne ryg (38).

4. Leegemiddelafgivelsesindretning ifelge krav 1 eller 2, hvor
aktiveringsorganet (30) omfatter en udlgserknap (32) anbragt streekkende sig
igennem en &bning i det rorformede, distale hus lige foran det forste distale stykke
(22), hvilken udlgserknap har en lasedel (34), der kan ga i indgreb med den
mindst ene distale, gevindskarne ryg (38) af den gevindskarne, hule stempelstang,
hvilken l&sedel bevaeges ud af kontakt med den mindst ene distale, gevindskarne

ryg (38) af stempelstangen ved aktivering af udigserknappen.

5. Leegemiddelafgivelsesindretning ifalge ethvert af kravene 2-4, hvor den
yderligere omfatter en omstillelig dosisindikator (50) anbragt omkring det forste
distale stykke (22), og som har en fgrste aksial position, hvor den er drejelast med
dosisindstillingsorganet, og en anden aksial position, hvor den er drejefrigivet fra
dosisindstillingsorganet, og hvor den omstillelige dosisindikator omfatter

dosisindikationer (52) rundt pa dens ydre periferioverflade.

6. Leegemiddelafgivelsesindretning ifelge krav 1, hvor stopvaeggen (160) er
indrettet séledes, at den har mindst én langsgaende spalte (125), og hvor den
gevindskarne, hule stempelstang (128) omfatter mindst én gevindskaret ryg (139)
anbragt bevaegeligt i laengderetningen ind i den mindst ene spalte (125).
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7. Leegemiddelafgivelsesindretning ifelge krav 1 eller 6, hvor
dosisindstillingsorganet (146) er en dosisindstillingstromle, der er tilgeengelig via
mindst én fgrste abning (148) pa det rgrformede, distale hus (112).

8. Leegemiddelafgivelsesindretning ifalge krav 6 eller 7, hvor
aktiveringsorganet omfatter:

- en ringformet basning (126) med mindst én knap (124) udragende gennem
mindst én anden abning (120) pa det rarformede, distale hus (112), hvor den
ringformede bgsning er anbragt omkring og glidbart langs den gevindskarne, hule
stempelstang (128);

- en farste ring (138), der omslutter den gevindskarne, hule stempelstang og har
flere bajelige tunger (140), der kan ga i indgreb med den mindst ene gevindskarne
ryg (139) af den gevindskarne, hule stempelstang; og

- en fjeder (142) anbragt mellem den ringformede bgsning og den farste ring.

9. Leegemiddelafgivelsesindretning ifelge ethvert af kravene 7-8, hvor den
yderligere omfatter en dosisindikatortromle (150), der er gevindforbundet til det
rarformede, distale hus (112) og lgsbart forbundet til dosisindstillingstromlen (146),
saledes at dosisindikatortromlen star i indgreb med dosisindstillingstromlen, nar
dosisindstillingstromlen bevaeges fra sin stopposition til sin indstillede
dosisposition for at vise en indstillet dosis med en dosisindikation blandt et sast
dosisindikationer pa den ydre overflade af dosisindikatortromlen gennem et vindue
(152) pa det rgrformede, distale hus (112), og séledes at dosisindikatortromlen
frigores fra dosisindstillingstromlen, nar dosisindstillingstromlen bevaeges fra sin
indstillede dosisposition til sin stopposition.

10. Leegemiddelafgivelsesindretning ifelge krav 9, hvor en torsionsfjeder (156)
er anbragt med én ende forbundet til det rarformede, distale hus (112) og den
anden ende forbundet til dosisindikatortromlen (150) til drejning af
dosisindikatortromlen, nér den frigares fra dosisindstillingstromlen og derved

nulstiller dosisindikationen.

11. Leegemiddelafgivelsesindretning ifalge ethvert af kravene 7-10, yderligere
omfattende et maksimaldosis-begreensende organ (180) anbragt lesbart og
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glidbart omkring det rgrformede, distale hus (112), og som er udstyret med en
begreensningskant (186), der samvirker med dosisindstillingstromlen (146),
séledes at dosisindstillingstromlen (146) hindres i at blive drejet forbi en
dosismaengde indstillet af det maksimaldosis-begransende organ (180).

12. Leegemiddelafgivelsesindretning ifglge krav 11, hvor det maksimaldosis-
begreensende organ (180) er indrettet med et radialt rettet fremspring, der

samvirker med noter (182, 184) pa det rgrformede, distale hus (112).

13. Leegemiddelafgivelsesindretning ifelge ethvert af kravene 6-10, hvor det
yderligere omfatter en nalebeskyttelsesaktuator (170) indrettet til at kunne glide pa
det rarformede, proximale hus (110), hvilken nalebeskyttelsesaktuator (170) har
en distal kant (174) i kontakt med den mindst ene knap (124), og en proximal kant
(176) beregnet til at blive presset mod et dosisafgivelsessted, hvilken
pressevirkning af nélebeskyttelsesaktuatoren (170) virker pa den mindst ene knap

(124) og derved aktiverer dosisafgivelsen.
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Fig. 3
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