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MEDICAL DEVICE HAVING USER FRIENDLY CONTROL INPUT

The present invention generally relates to medical devices adapted for managing medical
therapy as well as components for use in such devices. In specific embodiments the inven-
tion relates to medical delivery devices and components therefore adapted to provide ease of

use in a cost-effective way.

BACKGROUND OF THE INVENTION

In the disclosure of the present invention reference is mostly made to the treatment of diabe-

tes by delivery of insulin, however, this is only a preferred use of the present invention.

Conventional delivery devices for delivery of liquid drugs by means of subcutaneous injection
typically have been provided as devices such as pen-shaped devices having a cylindrical
form-factor. The cylindrical form-factor approach has mainly been chosen due to the particu-
lar use of cylindrical drug-filled cartridges. While the cylindrical form-factor generally enables
design of slim devices, this form-factor typically has short-comings as regards device length
and available surface area for presenting information to the user, e.g. by means of a display

device.

To overcome these problems, delivery devices having other form-factors than the pen-
shaped form-factor have been proposed. Examples of injection devices having both the cy-
lindrical form-factor as well as devices having a non cylindrical form factor are disclosed in
WO 98/10814.

Typically, the operation of the device is provided by means of various push-buttons and/or
rotary selectors, e.g. a rotational wheel or drum for selecting among a plurality of different
dose sizes. Some delivery devices, for example motorised dosers or infusion pumps, typical-
ly employ push-buttons instead of a rotary selector in order to dial up or dial down a dosage
amount of medicament or a flow rate or in order to adjust other user selectable parameters.
However, rotary selectors generally provide for a more intuitive operation and rotary selec-

tors may be provided as well also in a motorised delivery device.
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Generally, from a users viewpoint there is a wish that the delivery device is as slim as possi-
ble in order to provide for a compact device which may be easily carried about, i.e. in a shirt-
pocket or the like. In the device shown in fig. 3 of WO 98/10814, for rotary selectors which
rotate about an axis parallel to a flat surface of the housing of the device, the reduced di-
mension orthogonal to the flat surface may lead to drawbacks as regards operability of the
rotary selector. The diameter of the rotary selector may simply become too small to provide
for an ergonomic grip. This may lead to difficulties in setting the correct dose. Other flat de-
vices, such as the device shown in fig. 3 of WO 01/87386, propose to include a dosage se-
lector which rotates about an axis orthogonal to the flat surfaces of the housing. A similar
configuration in a device utilizing a flat flexible medicament reservoir is shown in WO
2006/003130. However, such design of the rotary selector may lead to compromises in the
surface area on a flat area of the device housing which otherwise could be made available
for presenting information. In addition, such design may present other drawbacks as regards
the space needed for coupling the rotary selector to the drive mechanism and/or to encoders

in the device.

Having regard to the above, it is a first object of the present invention to provide a medical
delivery device having an operable control member which offers increased operability regard-

less of the particular shape and form-factor of the housing.

Generally, in order to provide medical devices combining user selectable parameters by
means of one or more operable control members with a compact and pocket-friendly form-
factor, it is a second object of the present invention to provide components for a medical de-
vice which allow for a compact design according to a non-cylindrical form factor without being

associated with the deficiencies in operability often found in prior art medical devices.

DISCLOSURE OF THE INVENTION

In the disclosure of the present invention, embodiments and aspects will be described which

will address one or more of the above objects or which will address objects apparent from

the below disclosure as well as from the description of exemplary embodiments.
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In the above as well as in the following, reference will be made to drug injection devices,
however, the present invention may be used in any device within the medical field in which

similar situations of use give rise to similar problems.

It should be noted that the appended set of claims corresponds to the below second

aspect of the invention.

Thus, in a first aspect of the invention a medical device is provided which comprises a hous-
ing and an operable control member arranged relative to the housing, wherein the operable
control member is movable relative to an exterior surface section of the housing for altering a
parameter relating to the operation of the medical device, wherein the operable control
member comprises a belt-like structure arranged to move along the exterior surface section
of the housing by means of a sliding movement in a direction along the extension of the belt-
like structure. The section of the housing where the operable control member is located may
include a non-circular outer surface and the belt-like structure may be configured to slide
along the non-circular outer surface whereby respective portions of the operable control
member change radius of curvature as they move along the non-circular outer surface of the

housing.

In a second aspect of the invention a medical delivery device is provided which comprises
a) a housing adapted to accommodate a drug in a drug reservoir, the housing having an ex-
terior surface defining at least one non-circular section, b) a drive mechanism for expelling
doses of the drug from the drug reservoir, and ¢) an operable control member arranged at
the non-circular section of the housing, the operable control member being movable relative
to the non-circular section of the housing for altering a parameter relating to the operation of
the medical delivery device. The operable control member comprises a belt-like structure ar-
ranged to move along the non-circular section of the housing so that respective portions of
the operable control member change radius of curvature as they move along the non-circular

section of the housing.

In a third aspect of the invention a needle magazine is provided, the needle magazine being
adapted for storing a plurality of injection needles for use with an associated medical delivery
device. The needle magazine comprises a) a housing adapted to accommodate the plurality
of injection needles, the housing having an exterior surface defining at least one non-circular

section, b) a needle mounting space into which each of the injection needles in turn may be



10

15

20

25

30

35

WO 2012/164097 PCT/EP2012/060451

positioned for coupling with said associated medical delivery device, and ¢) an operable con-
trol member arranged at the non-circular section of the housing and being coupled or cou-
pleable to the plurality of injection needles, the operable control member being movable rela-
tive to the non-circular section of the housing for moving the respective injection needles rel-
ative to the housing to enable the respective needles to be positioned in the needle mounting
space. The operable control member comprises a belt-like structure arranged to move along
the non-circular section of the housing so that respective portions of the operable control

member change radius of curvature as they move along the non-circular section of the hous-

ing.

In accordance with the present invention, an operable control member shall mean an input
member which may be touched directly by a finger of the user of the medical device for alter-

ing a parameter related to the operation of the medical device.

By the arrangements according to each of the first, second and third aspects, a solution is
provided wherein the operable control member, regardless of the specific form-factor of the
device housing, may be configured to provide a large exposed area enabling easy gripping
or touching by the hands or by one or more fingers of the user. This provides for easier oper-
ation in manipulating the operable control member relative to the housing. At the same time,
relative to conventional devices having a cylindrical control member, the internal space des-
ignated for use by the operable control member may be reduced offering more design free-

dom and ultimately enabling a more compact solution to be provided.

A guiding structure may be associated with the housing of the device, so that the guiding
structure supports and guides the operable control member along its longitudinal extension
along the exterior housing surfaces. The guiding structure may both comprise guiding ele-
ments to guide radially inward facing surfaces of the operable control member as well as
guiding elements arranged to support the operable control elements along the edges thereof.
The guiding elements may fully or partly be provided by one or more sections of the housing.
The guiding structure thereby defines the shape the operable control member assumes at
least along the portions of the operable control member that is exposed, i.e. that is accessi-
ble by the fingers of the user. In some forms the operable control member defines geometric
surfaces adapted to engage the guiding structure to prevent the operable control member
from moving in directions transverse to the direction of movement, i.e. along the longitudinal

extension of the operable control member.
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The guiding structure may along the length of the operable control member include stretches
assuming linear sections as well as curved sections wherein parts of these sections may de-

fine paths having constant curvature.

The belt-like structure according to the first, second and third aspects may be configured to
be at least partly accessible and manipulatable from the exterior of the housing of the re-
spective devices enabling the operable control member to be touched by a user’s finger
along a section of the operable control member, this section being longer than 5 mm, alterna-
tively longer than 10 mm, along the direction of movement. The operable control member is
adapted to be operated manually by a user using his hand or one or more of his fingers, to
cause it to move relative to the housing such as by sliding the operable control member rela-

tive to the non-circular surface section of the housing.

The operable control member may be designed to follow a path having a shape which sub-
stantially corresponds to the cross sectional shape of the surface of the housing section ad-
jacent the operable control member, either on both adjacent sections on each side of the op-
erable control member or, if the cross sectional shape of the two housing parts differ from

each other, on a single side only.

The housing of the medical device may be so shaped and sized as to allow it to be held in a

hand and to be easily carried in a pocket.

The operable control member and the adjacent housing sections on either one or on both
sides of the operable control member may include a substantially flat surface (e.g. a top sur-
face) having larger dimensions in the direction of the extension of the operable control mem-
ber (i.e. along its direction of movement) as compared to the neighbouring sections of the
housing (e.g. the side sections). Such relatively large top surface may be used for presenting
information to the user of the device by means of a display device, such as an electronically

controlled display device or by means of a mechanical display device.

Further additional aspects of the invention according to each of the first, second and third

aspect of the invention will be discussed in the following.
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A single or two or more operable control members may be arranged on the device as the
case may be, whereby the individual operable control members may be used for altering and

controlling separate respective parameters relating to the operation of the medical device.

In some embodiments, the operable control member forms an endless belt. Such endless
belt may fully encircle the circumference of the device so that the operable control member
may be accessible all way around the device housing. Other embodiments may include
stretches which are partly covered by housing sections of the device. In still other embodi-
ments, the operable control member is not endless but may be movable back and forth, such

as between two reels.

The operable control member may be formed as a resilient band. Alternatively, it may be

formed as a series of interconnected links analogous to caterpillar tracks.

Regardless the type of band or chain of links, the operable control member may be config-
ured to form an external gripping surface having a serrated surface profile. In addition, the
operable control member may be provided with visual or tactile indicia such as numbers,
numbers provided as a scale, icons, directional indications such as arrows, Braille or the like.
Also the operable control member may include portions of a specific colour or be coloured
fully. Colouring may be used to designate the type of device for a specific parameter, such as
type of medicament etc. for a medical delivery device, to differentiate the device relative to
other similar devices designated other medicaments and having an operable control member

in a different colour.

The operable control member in form of a flexible belt typically offers a larger grip area com-
pared to conventional control members such as wheel type dose adjusters. The width of the
belt may in some cases be increased to compose a major part of the device, resembling a
way of operation analogous to a gas-handle of a motorcycle. In alternative embodiments, the
operable control member forms a series of parallel raised bands which are raised relative to
the adjoining housing sections. In such an embodiment, the housing section may be formed

so that strips of the housing section are merged between the raised parallel bands.

The belt can be designed in many ways. The belt may for example be moulded in a polymer
with a shore offering flexibility. Alternatively it can be 2K moulded by different materials sim-

ultaneously offering rigidity and flexibility.
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The flexible material could be rubber or a rubber-like material. Such design will provide a rel-
atively high friction which may offer improved grip during operation and anti-skid, e.g. the de-
vice do not skid in the hand during operation or the device do not skid when laying on a slop-

ing surface.

The operable control member may be formed by a first material having a first set of material
properties at least partially embedded in second material having a second set of material
properties. At least one material property of said first and second sets of material properties

differ from the corresponding material property of the other.

The first material may be a low friction material having lower friction than the second materi-
al. As parts of the operable control member made of the first material may be adapted to
contact and slide against a guiding structure associated with the housing the choice of a low
friction material for such parts can be used to provide increased performance as regards op-
erability of the operable control member. The low friction material may also define structures
for maintaining the operable control member in close proximity with the guiding structures.
The comparatively high friction material may increase grip when touched by the hands or fin-

gers of the user.

In addition or alternatively, sections of the operable control member made of the second ma-
terial may define a radially inward facing surface and a radially outward facing surface,
wherein the first material are more rigid than the second material and wherein material por-
tions made of the first material protrudes from the radially inward facing surface and/or the
radially outward facing surface. Comparatively rigid protruding elements which protrudes ra-
dially inwards may be used for enabling accurate coupling of the operable control member to
components in the interior of the device, such as by mechanical engagement or to provide
accurate electronic sensing of movements of the operable control member relative to the
housing. Rigid protruding elements which protrude radially outwards may for example be

used for visual and/or tactile indicia.

In accordance with the above mentioned second aspect, the medical delivery device of this
aspect may include an operable control member which is coupled to the drive mechanism of
the device so that moving the operable control member relative to the housing causes a dos-

age to be set for subsequent delivery of the set dose.
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In certain embodiments, the operable control member itself defines a dose dial scale by hav-
ing a series of dose scale markings disposed on or within surface portions of the operable
control member. The operable control member may further include a thread that engages a
corresponding thread associated with a dose window arranged with respect to the housing.
In some embodiments the dose window is fixedly arranged relative to the housing whereby
the thread of the operable control member engages a thread that is associated with the
housing. In other embodiments, the window is linearly movable relative to the housing where
the thread of the operable control member cooperates with a thread associated with the

movable window.

In certain embodiments, the dose scale markings are arranged along a helical path on the
operable control member. In such embodiments, the pitch of the helical scale markings may
correspond to the pitch of the threaded connection between the operable control member
and the thread associated with the window. In some embodiments, the scale markings are

merged between consecutive overlapping portions of the grip areas.

In particular embodiments, the operable control member define grip areas extending in paral-
lel with said helical path, wherein the grip areas are adapted to be exposed to be accessible
from the exterior of the device to enable a user to directly manipulate the exposed portions of

the operable control member.

In further embodiments the operable control member defines a minimum dose stop surface
and/or a maximum dose stop surface that each are configured to cooperate with a respective
counter stop surface associated with the housing to prevent the dose setting adjuster from

being operated outside a predefined dose setting range.

The operable control member may also couple to a separate mechanical dose dial scale for
operating the mechanical dose dial scale relative to the housing as the operable control
member slides relative to the housing. Various different types of mechanical dose dial scales
described in the art can be used for this purpose, e.g. one or more elements having dose in-
dicia provided thereon. The elements may be planar, cylindrical or flexible film type scales.
Also the mechanical dose dial scale may comprise one or more belt like structures having

dose indicia provided thereon. Still other dose dial scales may be used such as a clock dial

type.
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Alternatively, or in addition, the medical delivery device may comprise an electronically con-
trolled dose display wherein the operable control member is adapted to operate the electron-

ically controlled dose display for setting a dose.

The operable control member, whether or not provided as a dose setting adjuster, may in
certain embodiments be configured as part of a position encoder configuration which pro-

vides input to an electronic control circuit.

Various other parameters than dose setting may be designated to be controlled by the oper-
able control member. For medical delivery devices, a non-exhaustive list of suitable parame-
ters could include one or more of the following: a fixed dose setting operator for selecting
amongst a plurality of fixed dose sizes, various parameters relating to electronic information
such as time setting, navigating in a logbook of stored previously injected doses, selecting

items from a list of entities etc.

Moreover, if the medical delivery device includes a needle magazine comprising a plurality of
injection needles which may be used sequentially, the operable control member may be used
for selecting new needles from the magazine, such as by moving the needles from respec-
tive storage positions to a needle mounting position, whereby the selected injection needle

may directly mount to a needle mounting structure of the medical delivery device.

Such needle magazine may be an integrated part of the medical delivery device or may be a
separate entity adapted to be coupled to the medical delivery device. In some embodiments,
the needle magazine may be provided as a cap member that is adapted to releasably attach
to the main housing section of the medical delivery device. The cap may then form a first part
of the housing of the medical delivery device whereas the housing part that accommodates
the drive mechanism may form a second part of the housing. The operable control member
may be provided on one of the first and second housing parts and be adapted to operate a
parameter associated with a particular function within that housing part which carries the op-
erable control member. However, the operable control member may be adapted to operate a
parameter associated with a particular function within the other housing part which does not

carry the operable control member.
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Still, as mentioned above, the medical delivery device may incorporate a plurality of separate
operable control members each being provided in accordance with the present invention as

described herein.

In a fourth aspect of the invention a medical delivery device is provided which comprises a)
a housing adapted to accommodate a drug in a drug reservoir, the housing having an exteri-
or surface defining at least one non-circular section, b) a drive mechanism for expelling dos-
es of the drug from the drug reservoir, ¢) a dose setting adjuster for setting the dose to be
expelled, and d) a dose dial scale comprising a series of dose amount indications arranged
in a helical configuration, the dose dial scale being arranged at the non-circular section of
the housing and being movable relative to the non-circular section in accordance with opera-
tion of the dose setting adjuster. The dose dial scale comprises a belt-like structure arranged
to move along the non-circular section of the housing so that respective portions of the dose
dial scale change radius of curvature as the respective portions move along the non-circular
section of the housing. The dose dial scale further includes a thread that engages a corre-

sponding thread associated with a dose window arranged with respect to the housing.

In a fifth aspect of the invention a medical delivery device is provided which comprises a) a
housing adapted to accommodate a drug in a drug reservoir, the housing having an exterior
surface defining at least one non-circular section, b) a drive mechanism for expelling doses
of the drug from the drug reservoir, ¢) a dose setting adjuster for setting the dose to be ex-
pelled, and d) a dose dial scale comprising a series of dose amount indications, the dose dial
scale being arranged at the non-circular section of the housing and being movable relative to
the non-circular section in accordance with operation of the dose setting adjuster. The dose
dial scale comprises a belt-like structure arranged to move along the non-circular section of
the housing so that respective portions of the dose dial scale change radius of curvature as
the respective portions move along the non-circular section of the housing. The dose dial
scale further defines a minimum dose stop surface and/or a maximum dose stop surface that
each cooperates with a respective counter stop surface associated with the housing to pre-

vent the dose setting adjuster from being operated outside a predefined dose setting range.

In some embodiments a medical delivery device according to the fifth aspect includes a

thread connection as defined in accordance with the fourth aspect.
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Further embodiments of a medical delivery device having the belt-like dose dial scale accord-
ing to the fourth and/or fifth aspect may include any of the further additional features dis-

cussed above in connection with the first, second and third aspects.

As used herein, the term "drug" is meant to encompass any drug-containing flowable medi-
cine capable of being passed through a delivery means such as a hollow needle in a con-
trolled manner, such as a liquid, solution, gel or fine suspension. Further, “drug” is meant to
encompass mediums for nasal or pulmonary administration. Representative drugs include
pharmaceuticals such as peptides, proteins, and hormones, biologically derived or active
agents, hormonal and gene based agents, nutritional formulas and other substances in both
solid (dispensed) or liquid form. In the description of the exemplary embodiments reference
will be made to the use of insulin. Correspondingly, the terms "subcutaneous" and
“transcutaneous” injection or infusion is meant to encompass any method of transcutaneous

delivery to a subject.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be further described with references to the drawings, where-

in:

fig. 1a shows a side view representation of a first embodiment of a medical delivery device

having an operable control member in accordance with the invention,

fig. 1b shows a side view similar to fig. 1a but where the housing has been partly cut provid-

ing a view of a mechanism coupled to the operable control member,

fig. 1¢ shows a perspective end view of the embodiment shown in figs. 1a and 1b but where

an end part of the housing has been omitted,

fig. 2a and 2b show embodiments of an operable control member configuration adapted for

mechanical coupling to a device mechanism,

figs. 3a and 3b show an embodiment of an operable control member configuration adapted

for position encoding,
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fig. 4 shows an embodiment of an operable control member providing tactile indicia,

fig. 5a is a schematic representation of a further embodiment of an operable control member

configuration having a skewed grip area,

fig. 5b shows a perspective view of the operable control member shown in fig. 5a,

fig. 5¢ is a schematic representation of a cross sectional planar view of the operable control

member configuration shown in fig. 5a,

fig. 6a shows a side view of an embodiment of a needle magazine having an operable con-

trol member and an associated medical delivery device,

fig. 6b shows a side view similar to fig. 6a but where the housing of the needle magazine has
been partly cut to provide details of the needle magazine associated with the operable con-

trol member, and

fig. 6¢ shows a perspective view corresponding to the view shown in fig. 6b.

In the figures like structures are mainly identified by like reference numerals.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

Figs. 1a-1¢ show different schematic representations of a first embodiment of a medical de-
livery device having an operable control member in accordance with an aspect of the present
invention. Fig. 1a shows a side view of a medical delivery device in the form of an injection
device 100 for use by a patient for medical self treatment, the depicted device being the type
of device which generally in the art is referred to as a “doser” device. The device 100 is
shown as a cartridge-based device incorporating drug reservoir in the form of a piston
equipped cartridge 110 having a pierceable septum which covers an outlet portion 115 of the
cartridge 110. The pierceable septum is intended for cooperation with a replaceable subcu-
taneous needle (not shown) allowing a user to mount a fresh and sterile needle before each

subcutaneous injection. At the initial stage of use, the piston of the cartridge 110 will typically
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be arranged at a proximal end of cartridge 110. The piston is slideably arranged in cartridge
110. In order to expel the drug contained in cartridge 110 out through the attached needle it
may be forced towards the distal end, i.e. towards the outlet portion 115. The injection device
may further include a cap (not shown) which detachably mounts relative to the distal end of
housing 101 for protection of the contents of the cartridge 110 and eventually for protecting

an injection needle which may be mounted on the device.

The injection device 100 includes a housing 101 having proximal and distal ends. The hous-
ing 101 accommodates cartridge 110 and accommodates a drive mechanism (not shown)
configured to drive the piston of the cartridge 110 during an expelling operation. The drive
mechanism furthermore provides for setting a dosage amount which will be expelled upon
subsequent activation of an injection button 140, the injection button 140 being arranged at

the proximal end of housing 101.

An operable control member in the form of a flexible band 150 encircles a section of the
housing 101 at the proximal end of housing 101. In the shown embodiment the flexible band
150 forms an endless loop. The flexible band 150 is adapted to slide relative to the housing
101 along the extension of the flexible band 150. In the shown embodiment, during a dose
setting process, the flexible band 150 may be manually gripped or touched by a single finger
of a hand and turned in one direction relative to housing 101 away from an initial position (the
zero position) in order to dial up the dose amount. In order to dial down an initially set dose

the flexible band 150 may be turned in the opposite direction back towards the zero position.

The operation of the drive mechanism will not be discussed further herein but may incorpo-
rate any suitable mechanism being able to drive the piston of cartridge 110 towards the outlet
portion 115 of cartridge 110. One non-exhaustive example of a drive mechanism suitable to
be used in medical injection device 100 and in combination with the operable control member
configuration in accordance with the present invention is described in WO 98/57688, this ref-

erence being incorporated herein in its entirety.

Housing 101 further includes a window or opening 102 which provides visual inspection to a
mechanically based dose dial scale 170 arranged internally in housing 101. Dose dial scale
170 includes various printed indicia, such as numerals, printed thereon, each indicia corre-
sponding to the respective dose sizes that the dose setting part of drive mechanism is de-

signed to assume. As will be described below, the dose dial scale 170 is operated by means
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of flexible band 150 as it is turned relative to the housing 101 during the dose setting pro-

Cess.

Fig. 1b shows a further side view of injection device 100 where a part of the housing 101, for
illustrative purposes, has been cut away to allow partial inspection of dose dial scale 170.
Fig. 1b further reveals a gear wheel 160 which rotatably couples to dose dial scale 170 in a
manner so that these two components rotate together. In the depicted form, the dose dial
scale 170 is provided as a helical type dose dial scale which is so mounted that it moves axi-
ally as it is rotated relative to housing 101. Hence, each single dose indicia on dose dial
scale 170 may be aligned with window 102 in accordance with the dose set by means of the
flexible band 150.

Fig. 1¢c shows a proximal perspective end view of injection device 101. In fig. 1¢, the injection
button 140 and the most proximal part of housing 101 have been omitted in the drawing to
allow inspection of details relating to the flexible band 150 and its mechanical coupling to the
dose dial scale 170. Flexible band 150 defines a radially inwards facing surface which de-
fines a number of teeth 153 adapted to cooperate with mating teeth of gear wheel 160. As
the flexible band 150 slides relative to the housing 101, the teeth of the flexible band 150 in-
duces a rotational movement of gear wheel 160 accompanied by a corresponding rotational
movement of dose dial scale 170. Hence, a desired dose size is easily selected by way of

turning flexible band relative to housing 101.

In alternative embodiments, the dose dial scale may be provided as an odometer type scale
having separately movable rings which in combination provides the various dose amount in-
dications. Also, the flexible disc type dose dial scale disclosed in WO 01/87386 may be in-
corporated in a medical delivery according to this invention. Furthermore, electronically

based dose dial indicators may alternatively be used.

The drive mechanism may be coupled to dose dial scale 170 or gear wheel 160 so that the
rotational movements of dose dial scale 170 cause a dose setting adjustment of the drive
mechanism of device 100. Alternatively, a separate gear wheel (not shown) additionally cou-
ples to teeth 153 of the flexible band 150 so that the dose setting adjustment of the drive

mechanism is transmitted directly from flexible band 150.
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Fig. 1¢ additionally reveals the form-factor of the injection device 100. In the depicted embod-
iment, the proximal section of housing 101 is designed having a cross sectional shape which
is approximately oval. The housing sections adjacent the flexible band 150 include guiding
structures 104 adapted to support and guide the flexible band 150 relative to housing 101,
e.g. by guiding the interior facing surface 151 of flexible band 150 and/or the edge sections

thereof.

Fig. 2a shows a more detailed view of flexible band 150. The internal teeth 153 of flexible
band 150 are molded in one piece and integral with the remaining parts of the flexible band
150. The external surface of flexible band 150 comprises a plurality of protruding ribs 154
which offer increased grip during operation of the flexible band 150 during the dose setting

process.

Fig. 2b shows a second embodiment of an operable control member according to an aspect
of the invention suitable for use in a medical device. Again, the operable control member is
formed as a flexible band 250 which here is depicted in its relaxed state assuming a circular
shape. Also shown is a transmission gear wheel 260 cooperating with internal teeth 253. Ex-
ternal ribs are formed in a shape offering directional guidance to the user for signaling a par-
ticular direction of movement. Also in this embodiment, the flexible band 250, when inserted
into the final end-product, may be adapted to assume a shape corresponding to the desired
form factor of the device which typically will be non-circular. Again, the shape of the flexible
band generally corresponds to a guiding structure associated with the device housing of the
particular medical device in question wherein the guiding structure engages an internal fac-

ing surface 251 of flexible band 250 and possibly also the edge sections of flexible band 250.

Figs. 3a and 3b show a further embodiment of a flexible band 350 which is shown in an op-
erable control member configuration wherein the internal teeth 353 is adapted to cooperate
with a position sensing arrangement adapted to detect positional movement of the flexible
band 350 relative to a housing section of the particular medical device that flexible band 350
is incorporated into. In this example, an optocoupling device is arranged to sense the internal
teeth 353 so that one or more emitted light beams senses the number of teeth 353 that
passes between an emitter and a receiver of the optocoupling device. Such arrangement
may for example be used in a medical delivery device, such as a motorized doser, where the
operable control member is part of a position encoder configuration which provides input to

an electronic control circuit. The flexible band 350 may for example be adapted to monitor or
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control a dose setting process. Other suitable applications may include the flexible band 350
being used for adjusting other parameters of the device, such as during the setting of an in-
ternal clock, browsing through a logbook of stored dose information etc. Other types of posi-
tion encoders may alternatively be used utilizing principles other than optocoupling, such as
principles using reflective optical signals, magnetic fields, inductive fields, capacitive fields or
electrical galvanic switch signals which either cooperate with elements formed integral with
or on the flexible band 350. Alternative position encoders may also be used which cooperate
or associates with an element in mechanical engagement with teeth 353 or other structural

members associated with flexible band 350.

Fig. 4 shows a further embodiment of a flexible band 450 which are formed by a 2k injection
molding process. Here the base material of flexible band 450 may be made of rubber having
a number of injected molded pieces 455 partly embedded therein. The in-molded pieces may
provide a greater stiffness than corresponding structures made of the material of the base
material. Here ribs 455 provide both additional grip friction during operation and provide addi-
tional tactile and visual indication of the ribs. The visual indication may be further improved if
the colors of the two materials differ from each other. Additional in-molded structures 452,
one of which is shown in fig. 4, may be provided to obtain further mechanical advantages.
For example, in-molded structures on the interior face 451 and/or along the edge sections of
flexible band 450 may be provided, the in-molded structures being adapted to slide against
the guidance structures of the housing of the associated medical device. In such configura-
tions, the material of the additional in-molded structures 452 may provide a reduced friction
compared to the friction of the base material of the flexible band 450 and hence provides for
a flexible band structure which offers a smooth sliding movement of flexible band 450 relative

to the device housing of the associated medical device.

Fig. 5a through fig. 5¢ show schematic representations of a further embodiment of an opera-
ble control member configuration in a medical delivery device which incorporates an opera-
ble control member 550 configured as a dose setting operator having a mechanical dose dial
scale 570 associated therewith. Fig. 5a schematically shows part of a housing section 105
which includes a cut-away portion 106 adapted to expose a portion of the operable control
member 550 allowing the user of the associated medical device to operate the operable con-
trol member 550 by manually forcing the operable control member 550 along the arrow indi-

cated “A” relative to the housing section 105. The housing section 105 further comprises a
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window or opening 102 which exposes one or more of the symbols forming the dose dial

scale 570 for visual inspection.

Fig. 5b shows a perspective view of operable control member 550. Operable control member
550 is in the depicted embodiment formed as an endless belt comprising a series of articu-
lated links 556, 557 that are interconnected by joints 558 so that each pair of neighboring
links 556, 557 may swivel relative to each other around an axis defined by the joints 558,
said axis being parallel to the arrow “B” shown in fig. 5a. When assembled in the medical de-
vice the endless belt assumes a flat configuration. Operable control member 550 defines a
grip area 555 that extends circumferentially in a substantial helical configuration approxi-
mately two times the circumference of the endless belt. As apparent from figs. 5a and 5b, the
grip area 555 is skewed relative to a direction orthogonal to the axis defined by the joints
558.

The internal parts of the endless belt exhibits a number of teeth 153 adapted to cooperate
with mating teeth of a gear wheel (not shown) of a drive mechanism (also not shown) to me-
chanically transmit the movements of the operable control member 550 relative to housing

section 105 to the drive mechanism.

The operable control member 550 further defines a thread 560 running along the skewed
grip area 555, e.g. running in parallel. Thread 560 engages cooperating thread sections (108,
see fig. 5¢) of a guiding structure formed in or associated with housing section 105. In addi-
tion, or alternatively, the side edges of the grip area 555 cooperate with a guiding structure

associated with the housing section 105.

The dose dial scale 570 is disposed in a band-like fashion next to the grip area 555 and
hence extends parallel to the grip area 555 merged between consecutive overlapping sec-
tions of the grip area. In accordance with the particular relative position between operable
control member 550 and housing section 105, selected ones of the symbols of the dose dial

scale 570 are viewable through window or opening 102.

From the embodiment shown in figs. 5a, 5b and 5c¢ it is clear that the housing section 105
only exposes a part of the grip area 555a so that only a strip section of grip area 555 is con-
figured to be directly touched by the user. Other parts 555b of grip area are hidden inside the

housing of the device.
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Due to the skewed configuration of the thread 560 and the grip area 555, when the operable
control member 550 is operated in the direction along arrow “A” the operable control member
550 is moved along arrow “B” and the corresponding symbol of dose dial scale 570 shows up
in the window or opening 102. Compared to conventional cylindrical dose dial scales such as
the one shown in fig. 1a and 1b, a dose dial scale such as the dose dial scales 570 de-
scribed herein enables use of a larger font size for the symbols of the dose dial scale and

hence offers increased visibility.

Fig. 5b and 5c¢ further show a minimum dose stop surface 561 which extends substantially
parallel with the axis of the joints 558. When the operable control member 550 is adjusted to
assume its minimum dose size setting, i.e. typically where the zero dose indication is aligned
in dose window 102, a corresponding minimum dose counter stop surface (not shown) asso-
ciated with the housing section 105 engages the minimum dose stop surface 561 to prevent
the operable control member 550 from moving below that particular dose setting. Fig. 5b fur-
ther shows a similar maximum dose stop surface 562 which is adapted to engage a corre-
sponding maximum dose counter stop surface (not shown) associated with the housing sec-
tion 105. This prevents the operable control member 550 from moving beyond a particular
maximum dose setting designated for the specific application. It is noted that in applications
where the operable control member 550 returns from a set desired dose to the minimum
dose setting as the set dose is expelled from the device, the minimum dose stop surface 561
and its corresponding minimum dose counter stop surface may act as an end of dose limiter

assuring a well-defined end of dose stop at the end of the dose expelling procedure.

In other embodiments where a dose window is arranged movably relative to the housing sec-
tions of the delivery device, the threaded sections of the operable control member may be
engaging corresponding thread sections of the movable dose window so that the dose win-
dow follows the helically arranged dose dial scale as the operable control member is operat-
ed.

It is to be noted that in accordance with the fourth and fifth aspects of the invention as re-
ferred to above, further embodiments of a dose dial configuration provided as a flexible belt
similar to the operable control member 550 described above but where grip areas are omit-

ted, may be envisioned as well. Such flexible belt dose dial configuration will typically be in-
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corporated within the device so that no parts of the dose dial scale will be accessible by the

fingers of a user.

In accordance with the fourth aspect, such flexible belt dose dial configuration will have a
thread associated with the flexible belt that cooperates with a corresponding thread associat-
ed with a dose window. The threaded engagement ensures that a helically arranged dose
dial scale will be moved relative to the dose window both along a main axis of movement (cf.
arrow “A” in fig. 5a) as well as in directions transverse to the main axis of movement (cf. ar-
row “B” of fig. 5a) as the dose dial is operated. Still other alternatives employ a cam and fol-
lower engagement replacing the thread connection and enabling step wise transverse
movements between the dose dial scale and the dose window, e.g. generally in accordance
with the principles set forth in WO 2008/148864.

In accordance with the fourth and fifth aspects, the medical delivery device may include a
dose setting adjuster, such as a turnable knob which is coupled to the flexible belt dose dial
for operation of the flexible belt dose dial and a dose setting arrangement of the medical de-

livery device.

Also, in accordance with the fifth aspect, such dose dial configuration, optionally in combina-
tion with the fourth aspect, will define a minimum dose stop surface and/or a maximum dose
stop surface that cooperates with respective counter stop surfaces associated with the hous-
ing in @ manner generally similar to the stop surfaces defined by elements 561 and 562 de-

scribed above.

Figs. 6a through fig. 6¢ show schematic representations of a further embodiment according
to the invention. In fig. 6a, a medical delivery device 500 in the form of a dosing device is
adapted to cooperate with a needle magazine 600. The needle magazine 600 is integrated in
a cap defining a housing 601 which releasably attaches to the housing 501 of the medical
delivery device so that the cap protects the distal end of the medical delivery device 500. As
shown in figs. 6b and 6¢, the needle magazine 600 accommodates a plurality of injection
needles 680 which in turn may be used during separate dose administrations. The needle
magazine 600 includes an operable control member 650 which generally works in a similar
way as described in the above discussed embodiments. The shown embodiment of the nee-
dle magazine 600 and the delivery device 500 both assume a generally non-circular shape,

e.g. a non-circular cross section and the operable control member 650 generally assumes a
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shape corresponding to the neighboring sections of housing 601. A radially inwards facing
surface of the operable control member 650 includes a series of holding structures 681 each
adapted to hold an injection needle 680. By operating the operable control member 650 by
means of a sliding movement relative to housing 601 each of the injection needles 680 is
moved along the path of the operable control member 650. In this way, the injection needles
are brought from a storage position and into a needle mounting position which may be de-
fined as a needle mounting space, ready for connection to the outlet end 515 of the cartridge
510. It is to be noted that the housing 601 of the needle magazine may require to be moved
axially towards or away from the medical delivery device 500 for attachment or detachment
of the particular injection needle 680 relative to the outlet of the cartridge 510 to be facilitat-
ed. Once a new injection needle 680 has been selected by means of operable control mem-
ber 650, that particular needle is mounted onto a mounting structure of the medical delivery
device 500 and the needle magazine 600 may then be detached from the medical delivery

device 500 thus making the medical delivery device 500 ready for performing an injection.

Other non-exhaustive examples of needle magazines suitable to be used in combination with
the operable control member of the present invention is described in WO 2009/016161, US
5,829,589 and US 2002020646. In such needle magazines, the operable control member is
adapted to move relative to a housing section of the needle magazine and may be adapted
to move the plurality of needles of the magazine, either simultaneously or one by one, so that
respective ones of the needles are brought from a storage position and into a needle mount-
ing position in a needle mounting space of the needle magazine. In accordance with the dis-

cussion above, the said housing section of the needle magazine may be made non-circular.

In line with the invention as set forth above, the invention is generally applicable to medical
delivery devices, regardless of the kind of administration route for delivering a beneficial
agent to the user. Also, the invention may be implemented in both injection devices of the
non-motorized kind as well as motorized dosers. As regards non-motorized injection devices,
such devices both encompass manual injectors where the user directly delivers the neces-
sary mechanical energy during the delivery process as well as spring assisted injectors
where a pre-stressed or user strained spring in part or fully delivers the necessary mechani-
cal energy during the delivery process. Further, the invention may be adopted to be used in
connection with other medical equipment for controlling a parameter associated with the op-

eration of that particular medical device.
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In the above description of the exemplary embodiments, the different structures providing the
desired relations between the different components just as the means providing the de-
scribed functionality for the different components have been described to a degree to which
the concept of the present invention will be apparent to the skilled reader. The detailed con-
struction and specification for the different structures are considered the object of a normal
design procedure performed by the skilled person along the lines set out in the present

specification.
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CLAIMS

Claim 1. A medical delivery device comprising:

- a housing adapted to accommodate a drug in a drug reservoir, the housing having
an exterior surface defining at least one non-circular section,

- a drive mechanism for expelling doses of the drug from the drug reservaoir,

- an operable control member directly manipulatable by a user and arranged at the
non-circular section of the housing, the operable control member being movable relative to
the non-circular section of the housing for altering a parameter relating to the operation of the
medical delivery device, wherein the operable control member comprises a belt-like structure
arranged to move along the non-circular section of the housing and wherein respective por-
tions of the operable control member change radius of curvature as they move along the

non-circular section of the housing.

Claim 2. A medical delivery device as defined in claim 1, wherein the operable control mem-

ber forms an endless belt.

Claim 3. A medical delivery device as defined in claims 1 or 2, wherein the operable control

member is formed as a resilient band.

Claim 4. A medical delivery device as defined in claims 1 or 2, wherein the operable control

member is provided as a series of interconnected links.

Claim 5. A medical delivery device as defined in any the previous claims, wherein the opera-

ble control member forms an external gripping surface having a serrated surface profile.

Claim 6. A medical delivery device as defined in any of the previous claims, wherein the op-
erable control member circumscribes the non-circular section of the housing and is manually

gripable all the way around the non-circular section of the housing.

Claim 7. A medical delivery device as defined in any of the previous claims, wherein the op-
erable control member is coupled to the drive mechanism so that moving the operable con-
trol member relative to the housing causes a dosage to be set for subsequent delivery of the

set dose.



10

15

20

25

30

WO 2012/164097 23 PCT/EP2012/060451

Claim 8. A medical delivery device as defined in claim 7, wherein the operable control mem-
ber couples to a mechanical dose dial scale for operating the mechanical dose dial scale rel-

ative to the housing.

Claim 9. A medical delivery device as defined in claim 8 , wherein the mechanical dose dial

scale comprises one or more belt like structures having dose indicia provided thereon.

Claim 10. A medical delivery device as defined in any of the previous claims, wherein the

operable control member is provided with indicia.

Claim 11. A medical delivery device as defined in claim 10, wherein the indicia forms a dose

dial scale provided on surface portions of the belt-like structure.

Claim 12. A medical delivery device as defined in any of the previous claims, wherein the
medical deliver device further comprises an electronically controlled dose display and where-

in the operable control member is adapted to operate the electronically controlled dose dis-

play.

Claim 13. A medical delivery device as defined in any of the previous claims, wherein the
operable control member is formed by a first material having a first set of material properties
at least partially embedded in second material having a second set of material properties and
wherein at least one material property of said first and second sets of material properties dif-

fer from the corresponding material property of the other.

Claim 14. A medical delivery device as defined in claim 13, wherein the first material is a low
friction material having lower friction than the second material and wherein sections of the
operable control member made of the first material are adapted to contact and slide against

a guiding structure associated with the housing.

Claim 15. A medical delivery device as defined in claims 13 or 14, wherein sections of the
operable control member made of the second material defines a radially inward facing sur-
face and a radially outward facing surface, wherein the first material are more rigid than the
second material and wherein material portions made of the first material protrudes from the

radially inward facing surface and/or the radially outward facing surface.
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