
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
6 March 2008 (06.03.2008) PCT WO 2008/025772 Al

(51) International Patent Classification: Valby (DK). HANSEN, Michael, Ejstrup [DK/DK];
A61M5/24 (2006.01) A61M 5/31 (2006.01) Sasserod 41, DK-5462 Morud (DK).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/EP2007/058932 kind of national protection available): AE, AG, AL, AM,

AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA, CH,
(22) International Filing Date: 28 August 2007 (28.08.2007) CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,

(25) Filing Language: English ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,

(26) Publication Language: English LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

(30) Priority Data: MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,

06017857.1 28 August 2006 (28.08.2006) EP PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(71) Applicant (for all designated States except US): NOVO ZM, ZW
NORDISK A/S [DK/DK]; Novo AlIe, DK-2880

(84) Designated States (unless otherwise indicated, for everyBagsvaerd (DK).
kind of regional protection available): ARIPO (BW, GH,

(72) Inventors; and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(75) Inventors/Applicants (for US only): ELAHI, Ramin, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

Nateghi [DK/DK]; Erantisvej 4, DK-3330 Goerloese European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
(DK). SMITH- TORRY,Jonas [DK/DK]; Boyesgade 55, FR, GB, GR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL, PL,
3.tv, DK-1622 Copenhagen V (DK). JAKOBSEN, Niko- PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
laj, Eusebius [DK/DK]; Strindbergsvej 66 St., DK-2300 GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: A MEDICAL DELIVERY SYSTEM ADAPTED TO BE LOCKED AXIALLY AND UNLOCKED ROTATIONALLY

(57) Abstract: A medical delivery
100 system (100) comprising a dosing

assembly (104) and a container
(102), wherein the container (102)
is adapted to be locked to the
dosing assembly (104) through a
pure translational movement and
unlocked from the dosing assembly
(104) through a pure rotational
movement. A dosing assembly (104)
and a container (152) suitable for use
in the medical delivery system (150).



Published:
— with international search report
— before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments



A MEDICAL DELIVERY SYSTEM ADAPTED TO BE LOCKED AXIALLY AND UNLOCKED

ROTATIONALLY

FIELD OF THE INVENTION

The present invention relates to a medical delivery system comprising a container and a

dosing assembly. In particular the present invention relates to medical delivery system

wherein the container is adapted to be locked to the dosing assembly through a non-

rotational movement and unlocked from the dosing assembly through a non-translational

movement. Moreover, the present invention relates to a container for use in the medical

delivery system and t o a dosing assembly for use in the medical delivery system.

BACKGROUND OF THE INVENTION

Generally, in order to provide superior medication delivery devices which are likely to be well

received by particular groups of patients, a greater diversity in drug delivery systems have

been launched to the benefit of patients. As the number of commercially available delivery

systems increase, numerous different types of medication holding cartridges or containers

are distributed. Most of these types of containers differ in various aspects.

Each medicament container may be filled with a particular type of medicament selected from

a large variety of different medicaments, but also different kinds of the same class of

medicament (e.g. rapid or long acting insulin) and different concentrations of each particular

medicament may be accommodated in the containers.

Moreover, different container volumes may be introduced in order to customize each

container, and, thus, the delivery system to the needs of particular users. Variation of

container volume may be provided by changing the length or diameter of the container.

These modifications usually imply corresponding modifications of the dosing assembly of a

medication delivery system, so as to provide a particular stroke of a driving element for

expelling the medicament from the container or to provide optimal dosing precision. Further

discrimination between different medicament containers may be occasioned by the design

requirements for each particular delivery system, such as required sliding friction of the

piston accommodated in the container.

In order to discriminate between a larger variety of available containers, numerous container

coding and coupling systems have been developed. The following mechanical coding and

coupling systems are known in the art:



US 5,611,783 relates to a pen shaped syringe comprising a distal part which may comprise

an ampoule and a proximal part containing a dose setting and drive mechanism. The

proximal and distal parts have interlocking bayonet coupling means. Protrusions may be

provided to form a pattern ensuring that a certain distal part may only be used in connection

with a certain proximal part.

WO 03/017915 Al discloses a cartridge having a distal end provided with a mechanical

coding. The mechanical coding has the form of a circular protrusion where the circular outer

diameter is dedicated a specific concentration of insulin contained in the cartridge.

US 5,693,027 discloses a plastic top for adapting a standard cartridge to a chosen syringe.

The plastic top may be provided with means for keyed engagement with corresponding

means in a syringe to keep it unrotable when mounted with a cartridge in the syringe. In

some types of syringes such keyed engagement between cartridge and syringe is further

used to ensure that only a certain type of cartridge is used.

US 6,648,859 B2 discloses a drug cartridge assembly for use with a reuseable pen body

assembly of a medication delivery pen. In order to eliminate cross-use the pen body

assembly and the drug cartridge are keyed i.e. they may be threadedly engaged by

corresponding threads and grooves, bayonet threads, and grooves, snap fits or a pair of lugs

that mate in reverse Luer-Lock manner. The mating members are selected so as to prevent

cross-use with other assemblies, e.g., the pitch of the threads may be angled so as to mate

only with one another and not with other assemblies.

Yet another prior art system is described in DE 201 10 690 Ul.

It is an object of a preferred embodiment of the present invention to provide an alternative to

the known systems. Furthermore, it is an object of a preferred embodiment of the present

invention to provide a medication delivery system with a large number of possible coding

geometries.

Additionally, it is an object of a preferred embodiment of the present invention to provide a

locking system wherein a container is locked to a dosing assembly through a first movement

and unlocked through a second movement which is different from a reversed first movement.

Furthermore, it is an object of a preferred embodiment of the present invention to provide a

coding system wherein the user experiences substantially the same operational

fastening/coupling/locking movement when the container and dosing assembly of a

predetermined medical delivery system are coupled/uncoupled (locked/unlocked) to each



other regardless of the specific choice among sets of compatible container/dosing assemblies.

Additionally, it is an object of a preferred embodiment of the present invention to provide a

system having a large number of differently coded containers/dosing assemblies while

simultaneously obtaining a rugged system where the possibility of mechanical failure is

minimized

Furthermore, it is an object of a preferred embodiment of the present invention to provide an

intuitive fastening mechanism for fastening the container to the dosing assembly.

BRIEF DESCRIPTION OF THE INVENTION

In a FIRST aspect the present invention relates to a medical delivery system comprising:

- a container adapted to contain a medicament in a chamber defined by the container and

a slidably arranged piston which is movable in a distal direction towards an outlet so as to

reduce the volume of the chamber and expel the medicament;

a dosing assembly adapted to be fastened to the container, so as to allow a driver of the

dosing assembly to move the piston of the container in the distal direction;

- wherein the dosing assembly defines a first fastening means which during fastening of

the container to the dosing assembly engages a second fastening means of the container,

the first and/or second fastening means being shaped such that the container is adapted

to be:

locked to the dosing assembly through a translational and non-rotational movement

between one of the container and the dosing assembly and at least a part of the

other one of the container and the dosing assembly, and

unlocked from the dosing assembly through a rotational and non-translational

movement between one of the container and the dosing assembly and at least a

part of the other one of the container and the dosing assembly.

In the context of the present invention the term "medical delivery system" shall be

understood as any system capable of administering a medicament-containing flowable drug.

Examples of medical delivery systems are infusion pump applications, dosers, pen-shaped

dosers, motor-dosers, and automated syringes such as the AutoPen (TM).



The invention is applicable to all kinds of medicament delivery devices capable of delivering a

medicament to a user from a container which is adapted to be coupled to a dosing assembly

of the delivery device. The delivery device may include any delivery device for

transcutaneous, subcutaneous, intravenous, intra muscular or pulmonary administration of a

drug.

As used herein, the term "medicament" is meant to encompass any medicament-containing

flowable drug capable of being passed through a delivery means such as a hollow needle in a

controlled manner, such as a liquid, solution, gel or fine suspension. Representative

medicaments includes pharmaceuticals such as peptides, proteins (e.g. insulin, insulin

analogues and C-peptide), and hormones, biologically derived or active agents, hormonal and

gene based agents, nutritional formulas and other substances in both solid (dispensed) or

liquid form.

The chamber of the container may be defined by one or more sidewalls of the container and

the slidably arranged piston. In most embodiments at least a part of the container is ring-

shaped and defines a cylindrical cavity in which the piston is received. The distal end of the

container may comprise a seal for penetration by a cannula so as to allow a medicament

contained in the chamber to be expelled through the cannula. The distal end of the container

may be adapted to be attached to a holder holding a cannula. As an example the distal end

of the container may comprise a thread adapted to cooperate with a corresponding thread of

the holder so as to allow the holder to be screwed onto the container.

The container may be provided as a cartridge holder adapted to receive a medicament filled

cartridge, the cartridge having a slideably piston arranged internally and a piercable

membrane for closing off a fluid outlet, where the cartridge is removably of fixedly

accommodated in the cartridge holder. Alternatively, the container may be provided as a

closed reservoir having a medicament fluid contacting the container wall sections and having

a slideably arranged piston arranged internally and a piercable membrane for closing off a

fluid outlet.

The outlet of the container may be adapted to cooperate with or be defined by a cannula or a

needle or a needle hub or an infusion set, or any other fluid communicating conduit adapted

to provide fluid access to a medicament accommodated in the container.

The driver of the dosing assembly may comprise a piston rod adapted to move the piston in

the distal direction. The piston rod may comprise an element which is more rigid than the

piston and is adapted to abut at least a part of and preferably most of the proximal facing

surface of the piston whereby a force applied by the piston rod to the rigid element is applied



to a larger area of the proximal surface of the piston than if the piston rod had engaged the

piston directly.

In the context of the present invention the terms "depression" and "projection" are only used

in connection with radially extending members/elements/means, and "indentation" and

"protrusion" are only used in connection with axially extending members/elements/means.

However, "depression" and "indentation" shall be seen as synonyms and "protrusion" and

"projection" shall be seen as synonyms.

The container is adapted to be locked to the dosing assembly through a translational and

non-rotational movement, such as a pure translational movement. Additionally, the container

is adapted to be locked to the dosing assembly through a rotational and non-translational

movement, such as a pure rotational movement.

In one embodiment, one of the container and the dosing assembly comprises one or more

radially extending coding projections adapted to be received in corresponding radially

extending coding depressions of the other one of the container and the dosing assembly, and

the container is prevented from being locked to the dosing assembly unless the radially

extending coding projections and the radially extending coding depressions define

predetermined coding geometries.

The latter embodiment improves user safety as only predetermined containers may be

attached to predetermined dosing assemblies. Thus, the dosing assembly may be designated

to be used with a predetermined kind and/or concentration of a medicament and containers

accommodating other concentrations or types of medicaments cannot be attached to the

dosing assembly.

In one embodiment the radially extending projections may be moved axially into the radially

extending depressions, such that upon further axial movement, the projections are moved

out of the depressions, whereby the container and the dosing assembly are free or

substantially free to be rotated relative to each other.

As the container and the dosing assembly are locked to each other through a translational

and non-rotational movement, the radially extending coding projections and depressions

need not be designed such that the depressions are wide enough circumferentially to allow

the projections to be rotated about the longitudinal axis of the device, while being received in

the depressions. This increases the total number of coding geometries (defined by one or

more of the circumferential position, the radial extent, the circumferential extent, and the



axial extent of the projections/depressions) as substantially no slack/gap between the

projections and the depressions is needed.

The system may comprise a further level of user safety by comprising one or more axially

extending protrusions adapted to be received in corresponding indentations in the other one

of the container and the dosing assembly. Moreover, the container may be prevented from

being locked to the dosing assembly unless the axially extending protrusions and the axially

extending indentations define predetermined coding geometries.

In one embodiment the container and/or the dosing assembly may comprise a rotatable

gripping member which may be operable from an outer surface of the device so as to allow

the container and the dosing assembly to be locked and unlocked from each other. The

rotatable gripping member may be adapted to be rotated about the longitudinal axis of the

device in order to cause the first and second fastening means to disengage. In one

embodiment the rotatable gripping member may be rotated less than one revolution in order

to unlock or lock the container to the dosing assembly, such as less than 90 degrees, such as

less than 45 degrees, such as less than 30 degrees, such as less than 15 degrees.

Furthermore, the rotatable gripping member may be ring-shaped and at least a part of the

ring-shaped member may encirculate the container and/or the dosing assembly. A centre

axis of the rotatable gripping member may coincide with a centre axis of the container and/or

dosing assembly.

Alternatively, the rotatable gripping member does not encirculate the container and/or the

dosing assembly and only a part of the outer surface of the medical delivering system is

covered by the gripping member. As an example the rotatable gripping member may

comprise a radially extending operator which when rotated about the longitudinal axis of the

device causes the first and second fastening means to disengage.

In order to prevent accidental unlocking of the container from the dosing assembly, the

rotatable gripping member may be axially movable between a locked and an unlocked

position, such that when positioned in the locked position the rotatable gripping member is

prevented from being rotated about the longitudinal axis of the device and when positioned in

the unlocked position the rotatable gripping member is allowed to be rotated about the

longitudinal axis of the device.

Additionally, the rotatable gripping member may be adapted to be maintained in the

unlocked position by moving the rotatable gripping member axially relative to the dosing

assembly and/or the container.



In one embodiment the container is locked to the dosing assembly through a translational

and non-rotational movement, such as a pure translational movement, between the rotatable

gripping member and the other one of the container and the dosing assembly. In the same

embodiment, the container is unlocked from the dosing assembly through a rotational and

non-translational movement, such as a pure rotational movement, between the rotatable

gripping member and the other one of the container and the dosing assembly.

In a second embodiment the container is locked to the dosing assembly through a

translational and non-rotational movement, such as a pure translational movement, between

the container and the dosing assembly. In the same embodiment, the container is unlocked

from the dosing assembly through a rotational and non-translational movement, such as a

pure rotational movement, between the container and the dosing assembly. The rotational

movement may be a relative rotation between the container and the dosing assembly of less

than one revolution, such as less than 180 degrees, such as less than 90 degrees. In a

specific embodiment the rotational movement is between 5 and 45 degrees, such as between

15 and 35 degrees, such as 15 degrees, such as 20 degrees, such as 25 degrees, such as 30

degrees.

In order to allow the translational locking and rotational unlocking, one of the first and

second fastening means may define at least one radially extending fastening projection

adapted to be received in a corresponding radially extending fastening depression of the

other one of the first and second fastening means. Each fastening projection and depression

may extend radially inward or outward during the coupling or uncoupling procedure. The

container and the dosing assembly are locked for relative translational movement when the

radially extending fastening projection(s) is/are received in the corresponding fastening

depression(s). In particular embodiments, the radially extending fastening projection(s) or

depression(s) is/are provided in-between two of the axially extending fastening protrusions

or indentations forming the axially extending coding geometries.

In one embodiment one of the container and the dosing assembly encirculates the other one

of the container and the dosing assembly when the container is fastened to the dosing

assembly. In this embodiment the encirculating part may comprise a fastening projection

extending radially inward and the encirculated part may comprise a fastening depression

extending radially inward. Alternatively or as a supplement, the encirculated part may

comprise a fastening projection extending radially outward and the encirculating part may

comprise a fastening depression extending radially outward.

The container or dosing assembly may comprise one or more radially extending fastening

projections such as one or more than one, two, three four or five. Additionally, the container



or the dosing assembly may comprise one or more radially extending fastening depressions

such as one or more than one, two, three, four or five. In one embodiment the radially

extending fastening depressions extend through a sidewall of the container or dosing

assembly such that the depression defines an opening on both an inner and outer surface of

said sidewall. In another embodiment the depressions extend into the sidewall and defines

only one opening in an inner or outer surface of the sidewall.

During locking of the container to the dosing assembly, the fastening projection may be

biased into the depression so as to lock the container to the dosing assembly. In most

embodiments the projection(s) is/are in a rest position when engaging the depression. Prior

to being forced into the fastening depression, the fastening projection may be biased away

from its rest position due to engagement between surfaces of the container and the dosing

assembly.

In order to allow the projection to be biased away from its rest position the first and/or

second fastening means may comprise an inclined surface. In one embodiment the inclined

surface is provided on one or more of the fastening projection(s). The inclined surface may

define a normal having a first component which is parallel with the centre axis of the medical

delivery system and a second component extending in the radial direction of the device.

When an axial force is applied to the inclined surface, the fastening projection is forced away

from its rest position by being moved radially inward or outward depending on the design of

the medical delivery system.

As an example the container may comprise a radially extending fastening projection having

an inclined surface which when the container is moved towards the dosing assembly during

fastening, engages a surface such as a rim of the dosing assembly. Upon further relative

axial movement between the container and the dosing assembly, the radially extending

fastening projection is moved away from the rest position due to the axial force applied to

the inclined surface by the dosing assembly.

In order to allow the fastening projection to be moved radially, the radially extending

fastening projection(s) or depression(s) may be provided in-between two of the axially

extending fastening protrusions or indentations, whereby the radially extending fastening

projection is provided on an axially extending protrusion. It will be appreciated, that the

thinner the axially extending protrusion is radially and circumferentially the easier it will be to

move the radially extending fastening projection radially.

When the radially extending fastening projection(s) is/are received in the corresponding

fastening depressions, the container and the dosing assembly are locked for relative



translational movement. In order to unlock the container from the dosing assembly, the

fastening projections must be moved radially outward of the fastening depressions. This may

be achieved rotating the dosing assembly and the container relative to each other. In

embodiments comprising the rotatable element, the rotatable element may be rotated

relative to the container and/or the dosing assembly in order to achieve that the fastening

projection is moved in radially out of the depressions.

In one embodiment the one or more of the fastening projection(s) define a second inclined

surface adapted to engage a surface of the corresponding fastening depression whereby the

fastening projection(s) is/are forced radially inward or outward when the container is rotated

relative to the dosing assembly. The second inclined surface may define a normal having a

first component being parallel with a tangent to an outer surface of the medical device and a

second component extending in a radial direction of the device. Upon rotation of the

fastening projection the second inclined surface will abut a surface of the depression whereby

the projection is forced inward or outward depending on the design of the medical delivery

system. The rotational movement may be a relative rotation between the container and the

dosing assembly of less than one revolution, such as less than 180 degrees, such as less than

90 degrees. In a specific embodiment the rotational movement is between 5 and 45 degrees,

such as between 15 and 35 degrees, such as 15 degrees, such as 20 degrees, such as 25

degrees, such as 30 degrees.

In order to lock the container to the dosing assembly, each of the first and second fastening

means may define a depression. The depressions may be provided on an inner or outer

surface of the dosing assembly and the container such that when the container is locked to

the dosing assembly, a cavity is defined by the two depressions. In one embodiment the

depression of the container is defines on an outer surface and the depression of the dosing

assembly is defined on an inner surface, and, thus, when the container is inserted into the

dosing assembly, the depressions may aligned so as to define the cavity. In an alternative

embodiment the depression of the container is defined on an inner surface of the container

and the depression of the dosing assembly is defined on an outer surface of the dosing

assembly which is adapted to be inserted into the container.

Moreover, in order to lock the container to the dosing assembly by means of the two

depressions, one of the first and second fastening means may further comprise a locking

member which is radially movable in the cavity defined by the depressions when the

container is fastened to the dosing assembly. When the two depressions are aligned relative

to each other and the locking member is positioned in the cavity defined by the two

depressions, the container and the dosing assembly is locked against relative translational

movement.



Each of the depressions may be defined as a circumferential groove defined on an outer

surface of the container or the dosing assembly or as a groove defined in an inner surface of

the container or the dosing assembly. Each groove may define at least one surface defining a

plane transverse to the longitudinal axis of the device, such as a plane being substantially at

right angle of the device. In one embodiment at least one of the grooves defines two

substantially plane surfaces each of which is substantially at right angle to the longitudinal

axis of the device.

The locking member may be C-shaped or ring-shaped, e.g. by defining a cylinder or a torus.

The locking member may comprise two substantially parallel surfaces which during use are at

a substantially right angle to the longitudinal axis of the device.

When the locking member is provided in the cavity defined by both the depressions/grooves

such that a first part of the ring shaped element is provided in a first of the two depressions

and a second part of the ring-shaped element is provided in a second of the two depressions,

the container is prevented from being removed from the dosing assembly. Accordingly, the

locking member must be moved out of one of the depressions in order to unlock the

container from the dosing assembly. Thus, in one embodiment the locking member is

adapted to be moved between a first position wherein a first part of the locking member is

located in a first of the two depressions/grooves and a second part of the locking member is

located in a second of the two depressions/grooves, and a second position wherein a part of

the locking member is located in the first of the two depressions/grooved and wherein the

locking member is not located in the second of the depressions/grooves.

In order to allow the locking member to be moved between the two positions, the locking

member may be adapted to contract or expand radially upon relative rotational movement

between the container and the dosing assembly, when the container is fastened to the dosing

assembly.

In one embodiment the locking member defines a substantially C-shaped element having two

end surfaces which when moved away from each other circumferentially causes the C-shaped

element to expand. Accordingly, the container and the dosing assembly may be adapted to

force the two end surfaces away from each other circumferentially so as to unlock the

container from the dosing assembly. Thus in one embodiment, each of the container and the

dosing assembly comprises a radially extending abutment surface e.g. defined by radially

extending knobs, each of which engages a corresponding radially extending surface of the

locking member such that upon relative rotation between the container and the dosing

assembly, the abutment surfaces of the container and the dosing assembly apply an



oppositely directed circumferential pressure to the locking member causing each of the

radially extending surfaces of the locking member to expand or contract.

The locking member may define one or more curved surfaces facing in a proximal or distal

direction of the device. Each of the curved surfaces may define at least two non-parallel

normals each of which having a component which is parallel with the longitudinal axis of the

device, when the locking member is located in the depressions of the first and second

fastening means. Similarly the fastening depression(s) of the container may define curved

distal or proximal surfaces, each of which define at least two non-parallel normals having a

component which is parallel with the longitudinal axis of the device.

In a SECOND aspect the present invention relates to a container suitable for use (adapted to

be used) in a medical delivery system according to the first aspect of the invention.

It will be appreciated that the invention according to the second aspect may comprise any

feature and/or element of the invention according to the first aspect. In particular the

container of the second aspect may comprise any feature and/or element of the container

according to the first aspect of the invention.

Furthermore, the container may be adapted to contain a medicament in a chamber and a

slidably arranged piston which is movable in a distal direction towards an outlet so as to

reduce the volume of the chamber and expel the medicament. The container may comprise a

fastening means defining a circumferentially extending depression and a ring shaped locking

member received in the depression, the ring shaped element being radially movable in the

depression. The circumferentially extending depression may be provided on an outer surface

such that the depression extends inwardly towards a centre axis of the container.

Alternatively, the depression may be provided on an inner surface such that the depression

extends outwardly and away from a centre axis of the container.

In another embodiment, the container may comprise a fastening means defining a

circumferentially extending depression and a radially extending protrusion, the protrusion

having a radially extending abutment surface where said radially extending abutment surface

is at least partly aligned axially with said circumferentially extending depression. Again, the

circumferentially extending depression may be provided on an outer surface such that the

depression extends inwardly towards a centre axis of the container, whereby the radially

extending protrusion extends outwards away from the centre axis of the container.

Alternatively, the depression may be provided on an inner surface such that the depression

extends outwardly and away from a centre axis of the container, whereby the radially

extending protrusion extends radially inwards towards the centre axis of the container. In



both instances, the protrusion may extend from a bottom surface section of the

circumferentially extending depression.

Moreover, the container may comprise one or more radially extending coding projections

and/or depressions. Additionally, the container may comprise one or more axially extending

protrusions and/or indentations.

In a THIRD aspect the present invention relates to a dosing assembly suitable for use

(adapted to be used) in a medical delivery system according to the first aspect of the

invention.

It will be appreciated that the invention according to the third aspect may comprise any

feature and/or element of the invention according to the first aspect. In particular the dosing

assembly of the third aspect may comprise any feature and/or element of the dosing

assembly according to the first aspect of the invention.

DESCRIPTION OF THE DRAWINGS

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

Figs. 1-5 disclose a first embodiment of a part of the medical delivery system,

Figs. 6-8 disclose a second embodiment of a part of the medical delivery system,

Figs. 9 and 10 each discloses alternatives to details of the first, second and third

embodiments disclosed in Figs. 1-8 and Figs. 11-14,

Figs. 11-14 disclose a third embodiment of a part of the medical delivery system, and

Figs. 15-19 disclose a fourth embodiment of a part of the medical delivery system.

Fig. 1 discloses a part of a medical delivery system 100 comprising a container 102 and a

dosing assembly 104. In the drawings only a part of the container 102 and a part of the

dosing assembly 104 is illustrated. As an example, the container of the present invention

further comprises a chamber (not shown) defined by the container 102 and a slidingly

arranged piston (not shown), which chamber is adapted to accommodate a medicament to be

injected. Sections of the medical delivery system of Fig. 1 are discloses in Figs. 2 and 3 . Fig.

2 discloses section A-A' which neither extends through projection 105 nor through coding

projections 107, and Fig. 3 discloses section B-B' which does extend through both projection

105 and coding projection 107.



The dosing assembly 104 comprises a first fastening means 106 defining a groove-shaped

depression 108 and comprising a C-shaped rotatable element 110. Moreover, the container

102 comprises a second fastening means 112 also defining a groove-shaped depression 114.

In Fig. 2, a first part of the C-shaped rotatable element 110 is provided in the groove-shaped

depression 114 such that a radially inwardly facing surface 116 of the C-shaped rotatable

element 110 abuts a radially outwardly facing surface 118 of the groove-shaped depression

114 of the container 102. Furthermore in Fig. 2, a second part of the C-shaped rotatable

element 110 is provided in the groove-shaped depression 108 of the dosing assembly. Thus,

as the C-shaped rotatable element 110 is provided in both the depressions 108,114, the

container is locked axially to the dosing assembly. Accordingly any attempt to move the

container 102 axially in the distal direction 120 relative to the dosing assembly 104 causes a

distal facing surface of groove-shaped depression 114 of the container 102 to abut a

proximal facing surface of the C-shaped rotatable element 110 and a distal facing surface of

the C-shaped rotatable element 110 to a abut a proximal facing surface of the dosing

assembly 104. The radial width of the rotatable element 110 is smaller than or equal to the

radial depth of the groove-shaped depression 108 of the dosing assembly 104, whereby the

container 102 may be unlocked from the dosing assembly 104 by moving the C-shaped

rotatable element 110 radially outward into the groove-shaped depression 108.

When the radially extending surfaces 122,124 of the C-shaped rotatable element 110 are

moved away from each other (circumferentially), the C-shaped rotatable element 110

expands radially. This may be achieved, by rotating the container 102 relative to the dosing

assembly 104 about the longitudinal axis of the device, whereby the projection 105 will abut

one of the radially extending surfaces 122,124 while the other one of the radially extending

surfaces 122,124 abuts a surfaces of the knob 109 of the dosing assembly. Further rotation

causes the C-shaped rotatable element 110 to be moved out of the groove-shaped

depression 114 of the container 102, whereby the container 102 is unlocked from the dosing

assembly 104 and is free to be moved in the distal direction 120.

In the embodiment of Fig. 1, the radially extending surfaces 122,124 are defined on bent end

parts 123,125 of the C-shaped rotatable element 110. In other embodiments of the C-shaped

element 120, the radially extending surfaces 122,124 are defined by end surfaces of the C-

shaped element.

The container 102 and the dosing assembly 104 also comprise radially extending coding

projections 107 and radially extending coding depressions 126 as may be seen in Figs. 3, 4

and 5 . The coding projections 107 and the coding depressions 126 are provided in a

predetermined pattern, such that only containers and dosing assemblies having the same



pattern may be attached to each other. This increases safety as a user cannot accidentally

attach a container with a wrong medicament to the specific dosing assembly in question. In

order to allow the container 102 and the dosing assembly 104 to be rotated relative to each

other - when locked to each other - the width of the coding depressions 126 increases in the

proximal direction of the dosing assembly 104, cf. Fig. 5 .

Furthermore, in order to allow the C-shaped element to be received in both groove-shaped

depressions 108,114, a proximal end 128 of the container 102 defines an inclined surface

130, which during insertion of the container 102 into the dosing assembly 104 causes the C-

shaped element 110 to expand radially. Upon further axial movement of the container 102

into the dosing assembly 104 the C-shaped element 110 is forced onto an outer surface of

the container 102 and finally received in the groove-shaped depression 114 defined on the

outer surface 115 of the container 102. During receipt of the C-shaped element 110 in the

groove-shaped depression 114 the C-shaped element contracts radially.

In order to allow the projection 105 to be received in the dosing assembly 104, the dosing

assembly 104 comprises an axially extending track 132.

In the embodiment of Figs. 6-8, patient safety is increased even further as the dosing

assembly 104 comprises axially extending protrusions 134 and the container 102 comprises

axially extending indentations 136. Only containers 102 and dosing assemblies 104 with

matching indentations 136 and protrusions 134 may be fastened to each other. In the

embodiment of Fig. 6, a proximal facing bottom surface 138 of the indentation 136 and the

proximal facing surface 140 of the projection 105 are positioned in the same or substantially

the same axial position. However, in some embodiments the surface 140 is positioned

proximal relative to the surface 138.

In the alternative disclosed in Fig. 9 the C-shaped rotatable element 110 is positioned distally

relative to the radially extending coding projections 107.

In Fig. 10 the C-shaped locking member 110 comprises a bent end 142 and a non-bent end

144. The bent end 142 is received in a passage 146 whereby the bent end 142 is allowed to

move radially. However, in some embodiments the bent end 142 is retained in its most radial

position. When the container 102 is rotated counter-clockwise relative to the dosing assembly

104, the projection 105 of the container 102 will abut the non-bent end 144 of the C-shaped

element 110. This causes a radially extending surface of the bent end 142 to abut a surface

of the passage 146 and the projection 105 to abut an end surface of the non-bent end 144,

whereby further rotation of the container 102 causes the C-shaped element 110 to expand

radially. In order to move the non-bent end 144 out of the groove-shaped depression 114 of



the container, the projection 105 comprises an inclined surface 148, which causes the non-

bent end 144 to be forced radially outward when the projection 105 is rotated counter

clockwise.

In Figs. 11-14 the dosing assembly 104 comprises a rotatable gripping member 150 which

when rotated relative to the dosing assembly 104 causes the C-shaped element 110 to

expand. When the projection 105 of the rotatable gripping member 150 is rotated relative to

the projection 109 of the dosing assembly 104, the C-shaped element is forced to expand

radially whereby the container 102 is unlocked from the dosing assembly 104. In Figs. 13

and 14 the container 102 comprises axially extending indentations 136 which are adapted to

receive axially extending protrusions 134 of the dosing assembly 104. The protrusions 134

and the indentations 136 are used to improve patient safety as described above.

In Figs. 15-19 the first fastening means of the dosing assembly 104 defines a depression 151

adapted to receive fastening projections 152 defined by the second fastening means of the

container 102. In the embodiment of Figs. 15-17, the depressions 151 of the dosing

assembly 104 extend through a sidewall of the dosing assembly 104, such that the

depression 151 define openings on an inner and an outer surface of the sidewall. The

fastening projections 152 comprises a first inclined surface 154 which when the container 102

is forced in the dosing assembly 104 abut a rim 156 of the dosing assembly 104, whereby

the fastening projections 152 are forced radially inward due to the inclined surface. Upon

further relative axial movement between the container 102 and the dosing assembly 104, the

fastening projection 152 is received into the depression 151. Due to abutment between the

distal facing surface 156 of the projection 152 and the proximal facing surface 158 of the

dosing assembly 104, the container 102 is locked to the dosing assembly 104. Upon relative

rotation between the container 102 and the dosing assembly 104, the projection 151 is

forced radially inward due to engagement between a second inclined surface 160 of the

container 102 and the surface 162 of the dosing assembly 104. As shown in Fig. 19 the

container may comprises axially extending indentations 136 between which the fastening

projections 152 are provided, whereby the force needed to move the projections 152

inwardly may be decreased, as only the material provided between the indentations must be

bent in order to move the projections 152 inwardly. The container and dosing assembly of

Figs. 15-19 comprises coding projections 107 and axially extending tracks 132 for improving

user safety as described in the aforementioned.



CLAIMS

1. A medical delivery system comprising:

a container adapted to contain a medicament in a chamber and a slidably arranged piston

which is movable in a distal direction towards an outlet so as to reduce the volume of the

chamber and expel the medicament;

a dosing assembly adapted to be fastened to the container, so as to allow a driver of the

dosing assembly to move the piston of the container in the distal direction;

wherein the dosing assembly defines a first fastening means which during fastening of

the container to the dosing assembly engages a second fastening means of the container,

the first and/or second fastening means being shaped such that the container is adapted

to be:

locked to the dosing assembly through a translational and non-rotational movement

between one of the container and the dosing assembly and at least a part of the

other one of the container and the dosing assembly, and

- unlocked from the dosing assembly through a rotational and non-translational

movement between one of the container and the dosing assembly and at least a

part of the other one of the container and the dosing assembly.

2 . A medical delivery system according to claim 1, wherein one of the container and the

dosing assembly comprises one or more radially extending coding projections adapted to be

received in corresponding radially extending coding depressions of the other one of the

container and the dosing assembly and wherein the container is prevented from being locked

to the dosing assembly unless the radially extending coding projections and the radially

extending coding depressions define predetermined coding geometries.

3 . A medical delivery system according to claim 1 or 2, wherein one of the container and the

dosing assembly comprises one or more axially extending protrusions adapted to be received

in corresponding indentations in the other one of the container and the dosing assembly and

wherein the container is prevented from being locked to the dosing assembly unless the

axially extending protrusions and the axially extending indentations define predetermined

coding geometries.



4 . A medical delivery system according to any of the preceding claims, wherein one of the

container and the dosing assembly comprises a rotatable gripping member and wherein the

container is adapted to be:

locked to the dosing assembly through a translational and non-rotational movement

between the rotatable gripping member and the other one of the container and the

dosing assembly, and

unlocked from the dosing assembly through a rotational and non-translational

movement between the rotatable gripping member and the other one of the

container and the dosing assembly.

5 . A medical delivery system according to any of claims 1-4, wherein one of the first and

second fastening means defines at least one radially extending fastening projection adapted

to be received in a corresponding radially extending fastening depression of the other one of

the first and second fastening means.

6 . A medical delivery system according to any of claim 5, wherein one or more of the

fastening projection(s) define a first inclined surface for forcing the fastening projection(s)

radially inward or outward when the container is brought into engagement with the dosing

assembly during attachment of the container to the dosing assembly.

7 . A medical delivery system according to any of claims 5 or 6, wherein one or more of the

fastening projection(s) define a second inclined surface adapted to engage a surface of the

corresponding fastening depression whereby the fastening projection(s) is/are forced radially

inward or outward when the container is rotated relative to the dosing assembly.

8 . A medical delivery system according to any of claims 1-4, wherein each of the first and

second fastening means defines a depression, said depressions being axially aligned when

the container is fastened to the dosing assembly, and wherein one of the first and second

fastening means further comprises a locking member which is radially movable in a cavity

defined by the depressions when the container is fastened to the dosing assembly.

9 . A medical delivery system according to claim 8, wherein the locking member is adapted to

contract or expand radially upon relative rotational movement between the container and the

dosing assembly when the container is fastened to the dosing assembly, so as to unlock the

container from the dosing assembly, whereby the container may be moved translationally

relative to the dosing assembly.



10. A medical delivery system according to any of claims 8-9, wherein each of the container

and the dosing assembly comprises a radially extending abutment surface each of which

engages a corresponding radially extending surface of the locking member such that upon

relative rotation between the container and the dosing assembly, the abutment surfaces

apply a circumferential pressure to the locking member causing the locking member to

expand or contract.

11. A container for use in a medical delivery system according to any of claims 1-10, the

container being adapted to contain a medicament in a chamber and a slidably arranged

piston which is movable in a distal direction towards an outlet so as to reduce the volume of

the chamber and expel the medicament.

12. A container according to claim 11, the container comprising a fastening means defining a

circumferentially extending depression and a ring shaped locking member received in the

depression, the ring shaped member being radially movable in the depression.

13. A container according to claim 11, the container comprising a fastening means defining a

circumferentially extending depression and radially extending protrusion having a radially

extending abutment surface, said radially extending abutment surface being at least partly

aligned axially with said circumferentially extending depression.

14. A container according to any of claims 11-13, wherein the container further comprises

one or more radially extending coding projections and/or depressions.

15. A container according to any of claims 11-14, wherein the container further comprises

one or more axially extending protrusions and/or indentations.

16. A dosing assembly suitable for use in a medical delivery system according to any of

claims 1-15.





















A. CLASSIFICATION OF SUBJECT MATTER ,
INV. A61M5/24 A61M5/31

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61M

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

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

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

EP 0 897 728 A (BECTON, DICKINSON AND 1,10,16
COMPANY; BECTON DICKINSON AND COMPANY)
24 February 1999 (1999-02-24)
paragraphs [0017] - [0019], [0034],
[0035]
figures

US 5 611 783 A (MIKKELSEN ET AL) 1,10,16
18 March 1997 (1997-03-18)
cited in the application
the whole document

US 2006/153693 Al (FIECHTER PATRICK ET AL) 1,10,16
13 July 2006 (2006-07-13)
figures 8-10

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents
1T " later document published after the international filing date

or pπority date and not in conflict with the application but
"A' document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
1E' earlier document but published on or after the international 1X" document of particular relevance, the claimed invention

filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on prionty cla ιm(s) or involve an inventive step when the document is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance, the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

1O' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but In the art

later than the priority date claimed '&' document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

3 January 2008 15/01/2008

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P B 5818 Patentlaan 2
NL - 2280 HV Rl)SWlJk

TeI (+31-70) 340-2040, Tx 31 651 epo nl,
Fax (+31-70) 340-3016 Schultz, Ottmar

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



C(Continuatιon). DOCUMENTS CONSIDERED TO BE RELEVANT

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

DE 201 10 690 Ul (SPYRA, HEINRICH) 1,10,16
13 September 2001 (2001-09-13)
cited in the application
the whole document

US 2004/238776 Al (PETERS JOSEPH ET AL) 1,10,16
2 December 2004 (2004-12-02)
figures

Forni PCT/ISA/210 (continuation of second sheet) (April 2005)



Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 0897728 A 24-02-1999 CA 2244170 Al 11-02-1999
CA 2244500 Al 11-02-1999
DE 69810860 Dl 27-02-2003
DE 69810860 T2 20-11-2003
DE 69814265 Dl 12-06-2003
DE 69814265 T2 13-05-2004
EP 0897729 A2 24-02-1999
J P 11104240 A 20-04-1999
J P 11104241 A 20-04-1999
US 5921966 A 13-07-1999
US 5957896 A 28-09-1999

US 5611783 A 18-03-1997 AT 144153 T 15-11-1996
AT 144432 T 15-11-1996
AU 3156393 A 28-06-1993
AU 3156493 A 28-06-1993
DE 69214670 Dl 21-11-1996
DE 69214835 Dl 28-11-1996
WO 9310838 Al 10-06-1993
WO 9310839 Al 10-06-1993
EP 0614385 Al 14-09-1994
EP 0614386 Al 14-09-1994
ES 2095627 T3 16-02-1997
J P 3188704 B2 16-07-2001
J P 7501248 T 09-02-1995
J P 7501249 T 09-02-1995
J P 3258323 B2 18-02-2002
US 5984900 A 16-11-1999

US 2006153693 Al 13-07-2006 DE ]L02004063648 Al 20-07-2006
J P 2006187628 A 20-07-2006

DE 20110690 Ul 13-09-2001 NONE

US 2004238776 Al 02-12-2004 EP 1432468 A2 30-06-2004
GB 2379253 A 05-03-2003
WO 03020361 A2 13-03-2003
GB 2410305 A 27-07-2005
J P 2005501616 T 20-01-2005

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


	front-page
	description
	claims
	drawings
	wo-search-report

