Description Medicanent ldentification System For Milti-Dose |Injection

Devi ces BACKGROUND Fi el d of the Present Patent Application The present

pat ent appbi20alizesa4i s generally directed to drug deli veryTd®reioesi4oibr e
particularly, the present patent application is generally directed to drug
delivery devices, such as pen type drug, delivery devices. Such devices
provide for self adm nistration of medi &i nal product froma multi-dose
cartridge and permt a user to set the delivery dose or set a single fixed
dose. In particular, the present invention relates to a dynam c

i dent i f Descriptiorsyst em for such injectors where the user can easily
determ ne or distinguish the type of nedication contained within the
cartridge by visual observation and will receive a reinforcing confirmation

of that \ddehehdigehiific:ond®ydted KdraviakiiDede HPsQioreDEVIBEs The present
application may find application in both reseftable (i.e., reusable) and
non-reusable (i.e., non-resettable) type drug delivery devices. However,

aspegt s of { ntion may be equally applicable in other scenarios as
wel Ig BaB(?l%g@%d rﬁ@n type drug delivery devices have application where

regul ar injection by persons without formal nedical training occurs. This
i's increasi n?I y common _anong patients having di abetes where sel f-treatnent
enabl es Figlg BT Bia Peasest Pateny ical@@% ect i ve managenent of their disease.
Pen-type injectors are well known and all universally use sone form of
cartridge capable of delivering nultiple doses of a specific type of
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| asting insulin gﬁd a second injector contalning short acting insulin.

Cl ear | ymédicingl progoct fsom & owitsdese pattiidge snd pekmi\e wsario setthlendalivesy t ai nty
dose or set a single fixed dose. In particular, the present invention relates to a dynamic
identification system for such injectors where the user can easily determine or

15  distinguish the type of medication contained within the cartridge by visual observation
and will receive a reinforcing confirmation of that visual identifier during the act of dose
setting. The present application may find application in both resettable (i.e., reusable)
and non-reusable (i.e., non-resettable) type drug delivery devices. However, aspects
of the invention may be equally applicable in other scenarios as well.

20
Background

Pen type drug delivery devices have application where regular injection by persons
without formal medical training occurs. This is increasingly common among patients
25 having diabetes where self-treatment enables such patients to conduct effective

management of their disease.

Pen-type injectors are well known and all universally use some form of cartridge
capable of delivering multiple doses of a specific type of medicine, such as human
30 growth hormone or insulin. For a number of end users of such devices (typically
patients being prescribed medicines) several injectors are needed to dispense a
number of different medicaments. For example, diabetic patients may need one



what nedicine is contained within which injection device. This is
especially true for elderly patients, particularly for those who are

vi sual | y wopaiwBe44 Al t hough manufacturers of medi canment pCarEPR10@SBI9L
typically use sonme formof identification (lettering, color and/or synbols)
on the labels affixed to the cartridges, this formof identification is
often subtle and not readily apparent t% certain types of users of such
devi ces. One manufacturer has previously used snall plastic chips of
various colors so a user can connect to a portion of the device as an
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ignore or "look through” static indicia. By providing a dynamc indicia
t hr oughovitee end afdlee chdrifige[q assistaptdistingsiishing thet inedicantenis efgain thelseve a
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provi di Rgcaynieiid medicament contained in the device. Some manufacturers of certain
15  types of disposable injectors will color various parts of the device, like the housing and
cap, in an attempt to distinguish devices containing different medicaments, but again
the variations in color are often subtle and not easily recognized by particular users.
One problem with known identification systems is that they are static in nature and the
user becomes accustomed to the indicia and thus ignores the significance of the
20 indicia.

Accordingly, there still exists a strong need to provide users of such devices with a
simple and clear means to determine and distinguish the type of medicine that is
contained in the devices. Moreover, it is important to constantly reinforce to the user
25 the indicia that identifies the medicament contained within the device otherwise the
user will tend to ignore or “look through” static indicia. By providing a dynamic indicia
through vision, tactile feel, olfactory or gustation the user will have a stronger
association with that form of identification as it relates to a specific medicament.

30 The invention solves the above-described problems by providing a dynamic
identification system to a multi-dose injection device where an indicia of the
medicament contained in the device progressively appears every time a user dials a



identification systemto a nulti-dose injection device where an indicia of
t he nmedi canent contained in the device progressively appears every tinme a
user di alwoadogBesdhi s dynam c identifier can take the formpedioosisor,
tactile, lettering, snell, taste, |abel or conbination of any of those
forms and is preferably located on a part of the device that "appears" each
time a dose is set. This dynami c identification systemcan also be used
with one or nore a static identifiers, such as a | abel or colored band, to

provide the user with a clear and sinple visual and/or tactile form of
i dent i f goag. iThis geramicudentifies ¢ao dakenthecionmaifroetbri tactilee letteringe snetetasteand
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having a helical groove along an external surface of the inner body, and a
di al sl eeve di sposed between the outer body and the inner body. The di al

sl eeve SWHUBIARY an indicia of the nedi canent contained in the device.
Because the dial sleeve is rotatably engaged with the helical groove of the
inn body, when a dose is set the dial sleeve is rotated with respect to
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away fromthe outer housing to dynamcally reveal the indicia to the user
of the deviceds providgtwaetstienwechafismmheomeseas @ body iavd &¢iet sleeve hd heutiar

surface_pf th Lal sleeve n. i, anment wiith a, cal | | ow.a user of
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cont ai nirificia t6 Rty & rhedleaden@it GREdAinelwigliothetrug delivery device. The
15 indicia is hidden from view when a zero dose is set and is at least partially exposed
when a dose greater than zero is set.

In another embodiment a dose setting mechanism for a drug delivery device is
provided where the mechanism comprises an outer body, an inner body having a

20 helical groove along an external surface of the inner body, and a dial sleeve disposed
between the outer body and the inner body. The dial sleeve contains an indicia of the
medicament contained in the device. Because the dial sleeve is rotatably engaged
with the helical groove of the inner body, when a dose is set the dial sleeve is rotated
with respect to both the outer body and the inner body and the dial sleeve is translated

25 away from the outer housing to dynamically reveal the indicia to the user of the device.

In one embodiment of the identification system, the outer surface of the dial sleeve can
be pigmented with a color to allow a user of the injection device to visually identify and
distinguish the device as containing a specific type of medicament. In another

30 embodiment, the indicia can be letters that spell a particular trade name of the
medicament. Likewise, the indicia can be raised letters or symbols such as geometric

patterns or Braille characters.



enbodi ment, the indicia can be letters that spell a particular trade nanme
of the medi canent. Likewi se, the indicia can be raised letters or synbols
such as gwommeiwisgsspatterns or Braill e characters. Singl eponr/BEPRdtbiopiser col or s
or designs can be used on different devices to allow a user to associate a

particular color (or visual design) with a specific nedicanent. For

exanpl e, a green colored dial sleeve cotil d desi gnate short acting insulin

and a yell ow dial sleeve on another device would designate |ong acting
insulin. The terns "drug"” or ..nedicanment”, as used herein, nean a
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15  wherein in a further embodiment the pharmaceutically active compound is useful for
the treatment and/or prophylaxis of diabetes mellitus or complications associated with
diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as
deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,
myocardial infarction, cancer, macular degeneration, inflammation, hay fever,

20 atherosclerosis and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically active compound comprises at
least one peptide for the treatment and/or prophylaxis of diabetes mellitus or
complications associated with diabetes mellitus such as diabetic retinopathy,

25
wherein in a further embodiment the pharmaceutically active compound comprises at
least one human insulin or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or exedin-3 or exedin-4 or an
analogue or derivative of exedin-3 or exedin-4.

30
Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin;
Lys(B3), Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human



Lys(B3), du(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28)
humani nsul i n; human insulin, wherein proline in position B28 is replaced by
Asp, Lys,wbeujo/idads40or Al a and wherein in position B29 LysTmeyolomstepl aced
by Pro; Al a(B26) human insulin; Des(B28-B30) human insulin; Des(B27) hunan
insulin and Des(B30) human insulin. Insglin derivates are for exanple

B29- N- nyri st oyl -des(B30) human insulin;YB29- Npal mtoyl- des(B30) human

i nsulin; B29-N-nmyhstoyl human insulin; B29-N-pal mtoyl human insulin;
B28- N- nyhst oyl LysB28ProB29 human insulin; B28-N-pal mtoyl- LysB28ProB29
hurman i isulinphurBa0-iMsutin: biecsin PTolirs2aLrasERM B2dimreptaasd WABBU-Noé,Iem t oyl -
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car boxy hrepilindee -B3dEB(MR3A)indreDds 21 ) Huraad insulin and Des(B30) human

B29- N-(wcarboxy ept adecanoyl ) human insulin. Exendin-4 for exanple neans

Exendi ningUiind9) , a peptide of the sequence HHis-Q y-
A u- @y Thr - Phe- Thr - Ser - Asp- Leu- Ser-Lys-d n- Met-d u-d u-d u- Al a- Val - Arg- Leu
- Phe-

| I'e- G uinsupinlderiveies derfofeyartble BRO-NsatyriStyyl-Ge g (B3 09-HohtarPingufti; (BB N- NH2.
Exendi n-4 derivatives are for exanE)I e selected fromthe faoll ow ng I |st of
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g(gﬁgl L?@I&T(la@ |ﬂasﬂ1|nTrB3Zg-7ﬂ)(&5hthbéﬁe9}§P‘?8dlU@W}jﬁé‘s@@@) hdfhan iREERS Birgoﬁfiu[ Asp28]
carboxyheptadecanoyl) des(B30) human insulin and B29-N-(w-carboxyheptadecanoyl)

human insulin.

15 Exendin-4 for example means Exendin-4(1-39), a peptide of the sequence H-His-Gly-
Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-
lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

Exendin-4 derivatives are for example selected from the following list of compounds:
20
H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
25 des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
30 des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39); or



des Pro36 [l soAsp28] Exendin-4(1 -39), des Pro36 [Met (O 14, Asp28]

Exendi n-4(1-39), des Pro36 [Met (O 14, |soAsp28] Exendin-4(1 -39), des Pro36
[ Tr p( O2) A0 20apR3844Exendi n-4(1 -39), des Pro36 [ Trp(O2) 2oT/HPs@bspas]

Exendi n-4(1-39), des Pro36 [Met (O 14 Trp(R) 25, Asp28] Exendin-4(1-39), des
Pro36 [Met (O 14 Trp(Q2) 25, |soAsp28] Exgndi n-4(1 -39), wherein the group
-Lys6-NH2 nmay be bound to the C-term nus of the Exendin-4 derivative; or an
Exendi n-4 derivative of the sequence H (Lys)6-des Pro36 [Asp28] Exendin-4(1
-39)-Lys6- NH2, des Asp28 Pro36, Pro37, Pro38Exendin-4(1 -39)-NH2,

H (Lys) 6edd¥oB6 (83e28htueadinad(289), Exendi n- 4(1 -39) - NH2, H Asn- (G u) 5des

Pro36, P 3 8 LA74(1 -39)-NH2, d Pro36, Pro37, Pro38
[,rAngS] dr@%ﬁg?’&@f’g é@%{%ﬁ%&ﬂgg) I—IS (Lys) 23 des Pr 31836, rgr 037, rgr 038 e
[ Asp28] dggﬁdggim@ﬂ(o)w),e\@ggq)@@wu& 4 gg)n (d u)5-des Pro36, Pro37, Pro38

Asp28] Exendin 39) - 6- NH2, 6-des Pro36 [T 2) 25, Asp28
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I n r Pro37, Pro38 [Trp(QO2)25, Asp28
Exeniglnd%%’%@%gﬁﬁ@?)&Sﬁslsﬁ??g'zg?@q' 'e‘fsﬁ%r%%, Pr 037, PrE)38pETr|)o(oz) 25',O !
Asp28] E{eerﬂib36ﬂrb(@3%5 Wspi@t}ﬂimaﬁ -4@c3B)7, Pro38 [Trp(Q2)25, Asp28]
Exendi n- 4( 1- 3923 Yd\j g ) 6-des Pro36, Pro37, Pro38 [Trp(Q2)25,
Asp28] éﬁér?dpﬁ WetO3d4 T(Q@Q,%)a NKQDZ%%M@ (1-89%es Pro36, Pro37, Pro3s

Trp(Q2 L 6- des Pro36
et (0 T AR BAT eI R P25, PO pURp fondiha i o) ye) & des Fro
wherein the group -Lys6- NH2 may be bound to the C-terminus of the Exendin-4
10 derivative;

or an Exendin-4 derivative of the sequence
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,
des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,

15  H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,

20 H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

25 H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,
H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,
des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,

30 H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,



des Met (O 14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1 -39)-NH2,

H (Lys) 6- desPro36, Pro37, Pro38 [Met(O 1 4, Asp28] Exendin-4(1 -39)-NH2,

H Asn- (Awp2ethes9édn 036, Pro37, Pro38 [Met (0 14, Asp28] BxemprovoA§lol

-39)-NH2, des Pro36, Pro37, Pro38 [Met(O) 14, Asp28] Exendin-4(1

-39)-(Lys)6-NH2, H (Lys) 6-des Pro36, Pro37, Pro38 [Met (O 14, Asp28]

Exendin-4(1 -39)-(l _ys)6-NH2, H Asn-(d U)5 des Pro36, Pro37, Pro38

[l\/Et(O)14 Asp28] Exendin-4(1 -39)-(Lys)6- NH2, H Lys6-des Pro36 [ Met (O 14,
p(Q2) 25, Asp28] Exendin-4(1 -39)-1 _ys6-NH2, H des Asp28 Pro36, Pro37,

Pr 038 [ ketlys)d-des Rroday2sy, Ek@%ﬁal[l\ﬂem@ﬂ%g’)snﬁﬁklixen@nﬁﬂ65936(Sy$3)|6d362 Pr o037,

Pr 037, - Progs (e oo BR S 0SaINskD B atn B Bl TR RR by o6,

Pro37, Rme88 [Met (O 14, Trp(Q2)25, Asp28] Exendin- 4(1 39) - (I _ys) 6- NH2,
H-(Lys)6 des Pro36, Pro37, ProSBéél\/Et(O)l 4 Trpd( Aspz& Exendi n- 4( S1
-39) - ( Hybyss-sep PreBaiMel(@)14.50rake2)250 A6 P28t Beem |P141§1}§9|_)1W§@
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hor nones or ul ator active £d§r0§§<£w and t ant agoni sts as listed in

Rote Li ;H’ésné@ U)potsss, @?@p?é@ eé(@ﬂ%nﬁ%@?éﬁﬁ P8O FrpRdippt(A;

Lut r opi Bg) {pppongonadot ropi n, Menotropin), Somatropine (Somatropin),
Desnopr esgl n, Terlipressin, Gonador elin, Triptorelin, Leuprorelin,
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or a sul(%gq\mz,e. g. a poly-sul phated form of the above-nenti oned
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-
39)-(Lys)6-NH2;

15 or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned
Exedin-4 derivative.

Hormones are for example hypophysis hormones or hypothalamus hormones or

regulatory active peptides and their antagonists as listed in Rote Liste, ed. 2008,
20 Chapter 50, such as Gonadotropine (Follitropin, Lutropin, Choriongonadotropin,

Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin,

Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a
25 low molecular weight heparin or an ultra low molecular weight heparin or a derivative
thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a
pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.
30
Pharmaceutically acceptable salts are for example acid addition salts and basic salts.
Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation



pol ysaccharides, and/or a pharmaceutically acceptable salt thereof. An
exanpl e of a pharnmaceutically acceptable salt of a poly-sul phated | ow

nol ecul arwoebghtssdaepari n i s enoxapahn sodi um Phar maceutrceaiprbyioasmept abl e
salts are for exanple acid addition salts and basic salts. Acid addition
salts are e.g. HCl or HBr salts. Basic galts are e.g. salts having a
cationsel ected fromal kali or al kaline,®e.g. Na+, or K+, or Ca2+, or an
anmoni umion N+(R1 )(R2)(R3)(R4), wherein R 1 to R4 independently of each
ot her nmean: hydrogen, an optionally substituted C 1-C6-al kyl group, an
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Because the indicia on the dial sleeve does not appear until the user

begi ns Mark&ublisgipgCompany efsiPn, Pas U-$-Aor 962384 i Fpcydpeedia afo t he user

during @@ G TeRRASI a constant rem nder and reinforcenent system
t hat great%méle%l?:rldé}gsgg tﬁgéi'hance that the user will renmenber the

associ ation between the identifier and the specific nedicanent. In yet
othfé enpodi nents, the ind'b ia can be i.n the formof a unique taste when a
pat 1@nt NNRERECEHCalY ACCEPERIRSOIXRIES ARG (PVRIMPIEAWIERIEF: s eeve can transmit
a distinctive snell to allow a user to distinguish different injection
devices. O course, taste and snell can be conbined on the dial sleeve as
wel | . Thes eeusablenjecionaidvicesauitangpigesalde cadridges; itispsetesresftottayeghesent
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the cartridge. Because the indicia on the dial sleeve does not appear until the user
15 Dbegins to set a dose, the indicia, as it progressively appears to the user during dose
setting, acts as a constant reminder and reinforcement system that greatly increases
the chance that the user will remember the association between the identifier and the

specific medicament.

20 In yet other embodiments, the indicia can be in the form of a unique taste when a
patient licks the dial sleeve. Alternatively, the dial sleeve can transmit a distinctive
smell to allow a user to distinguish different injection devices. Of course, taste and
smell can be combined on the dial sleeve as well.

25 These as well as other advantages of various aspects of the present invention will
become apparent to those of ordinary skill in the art by reading the following detailed

description, with appropriate reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
30

Exemplary embodiments are described herein with reference to the drawings, in which:



description, with appropriate reference to the acconpanyi ng draw ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS Exenpl ary enbodi nents are described herein with

r ef er encewbdQotosgirawi ngs, in which: Figure 1 illustrategcakpaswasgenent of
the drug delivery device in accordance with the one aspect of the present
invention; Figure 2 illustrates the drug delivery device of Figure 1 with

the protective cap renoved to reveal the cartridge hol der containing a
cartridge nedi canent, where the dial sleeve is extended proximally fromthe
housing in a dose setting condition revealing a color indicia on the dial

sl eeve; Fidwearlellgstrateaenratrangenhentdf tige deld delrveryidevice infaceorganee withi the t he
protectiyve cag gﬁﬁﬁved to i SVE | the cartridge holder containing a

cartri d&@e@ég g £ PR PG00y al sl eeve is extended proximally fromthe
housing in a dose setting condition revealing a text indicia on the dial

sl eeve; and Fi.ﬂure 4 i|llustrates the drug delivery device of Figure 1 with
t he profégrevellgsimtes fis daig eelivenedevica®f Eigureildyih e Bertectyst camiangpwed
cartgid [ - ' I Q] [ r t he
nous? g e hEREE a0 Be! il 2 o8 Bat Metiban gt whiehE 1 blal sleeh

i ndi ci aigpexteheed pedximlateirem PeTidudity PESGREE SEONgRInelitidn@vealing gwokorl,
there is shown a drug delivery device 1 in accordance with a first

ar r angefishgia N HRSia) R4 i nvention. The drug delivery device 1 conprises
a housing having a first cartridge retaining part 2, and dose setting
mechanism4 . The drug delivery device may be a reusable drug delivery

devi ce &iguktdelusitatesltlye drugj dgloeaptievide wd Firire Viewigh they padectBye asmensabEde
device it is ant an injection device that is ohtained from:the,

il actereRab i calitisd dfer et ERss candoes mlCaBeTeIbiiad S iohsieexe
medi campngxtah&d prdimialN trof tHESbEHE M a UBsEXBamyt @hdittierelediitgaidy be a
fixed dose or a settable dose, but in either casé it is a nmulti-dose

devi ce. ingi¢ipostthertialsleeves andrt ri dge retai ni ng neans 2 and a second end of
the dose setting nechanism4 are

Figure 4 illustrates the drug delivery device of Figure 1 with the protective cap removed
15 to reveal the cartridge holder containing a cartridge medicament, where the dial sleeve
is extended proximally from the housing in a dose setting condition revealing a design

and/or a tactile indicia on the dial sleeve.

DETAILED DESCRIPTION

20
Referring to Figure 1, there is shown a drug delivery device 1 in accordance with a first
arrangement of the present invention. The drug delivery device 1 comprises a housing
having a first cartridge retaining part 2, and dose setting mechanism 4. The drug
delivery device may be a reusable drug delivery device or alternatively a disposable

25 drug delivery device. By disposable device it is meant an injection device that is
obtained from the manufacturer preloaded with medicament and cannot be reloaded
with new medicament after the initial medicament is exhausted. The device may be a
fixed dose or a settable dose, but in either case it is a multi-dose device. A first end of
the cartridge retaining means 2 and a second end of the dose setting mechanism 4 are

30 secured together by connecting features. For disposable devices, these connecting
features would be permanent and for reusable devices, these connecting features
would be releasable. The drug delivery device could also include syringes or other



secured together by connecting features. For disposabl e devices, these
connecting features woul d be permanent and for reusabl e devices, these
connect i ngof2essp@s woul d be rel easabl e. The drug del i vecy/mpesmioos74epul d

al so include syringes or otherdevices that have a dial sleeve, plunger, or
ot her setting nenber that the user trag Iates outwards, pulls or pushes, or
cocks, including pre-filled single dose€“devices. In this illustrated
arrangenent, the cartridge retaining neans 2 is secured within the second
end of the dose setting nmechanism4 . A renovable protective cap 3 is
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vi ewabl e through the wi ndow or lens 14. To set a dose of nedication
contained within the drug delivery device 1, a user rotates the dose dial
grip 12In {ns dstratedarranganaerts the eartridgecietainmasnieans Rds sacuied withiade wi | |

beco b t |
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Figure itelwwblywteinea asmwg@bdﬂdoencaoﬂdstalendmi a2Cartrfdgehvetamidggedrt gel i very
device 1. This exposes the cartridge housin . As illustrated, a
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housing 6 has a distal end 24 and a proximal end Preferably, the

cartri dggaggem&nt dad 24 of the cartridge housing 6 conprlses a groove 8 for
attaching a renovabl e needl e assenbly however ot her needl e assenbly
connection mechani sms could also be used. If the drug delivery device 1

conpri Sg?lﬁerzelﬁﬁétwtbb%élméo%él delgergaidvidedgef prgwe kit bevetr®s remowsiraml Y
connected to the dose setting nechanism4 .

15 adistal end 20 of the medical delivery device 1. ThIS exposes the cartridge housing 6.
As illustrated, a cartridge 22 from which a number of doses of a medicinal product may
be dispensed, is provided in the cartridge housing 6. Preferably, the cartridge 22
contains a type of medicament that must be administered relatively often, such as
once or more times a day. One such medicament is either long acting or short acting
20 insulin or an insulin analog. The cartridge 22 comprises a bung or stopper (not

illustrated) that is retained near a second end or a proximal end 32 of the cartridge 22.

The cartridge housing 6 has a distal end 24 and a proximal end 26. Preferably, the
cartridge distal end 24 of the cartridge housing 6 comprises a groove 8 for attaching a

25 removable needle assembly however other needle assembly connection mechanisms
could also be used. If the drug delivery device 1 comprises a resettable device, the
cartridge proximal end 26 is removably connected to the dose setting mechanism 4. In
one preferred embodiment, cartridge housing proximal end 26 is removably connected
to the dose setting mechanism 4 via a bayonet connection. However, as those of

30 ordinary skill in the art will recognize, other types of removable connection methods
such as threads, partial threads, ramps and detents, snap locks, snap fits, and luer
locks may also be used. The cartridge housing 6 further comprises an inner end face



one preferred enbodi ment, cartridge housing proximal end 26 is renovably
connected to the dose setting nmechanism4 via a bayonet connecti on.

However, we 2bfwsessdf ordinary skill in the art will recegmEreioosfaer types
of renovabl e connection nethods such as threads, partial threads, ranmps and
detents, snap | ocks, snap fits, and luer, | ocks may al so be used. The
cartridge housing 6 further conprises al inner end face28 near the first
end or distal end 24 of the cartridge housing 6 . Preferably, in order to

mai nt ai n dose accuracy, the cartridge 22 is pressed up against or abuts
thi s i n28meatdhé fess eze ormstpk@w adioif yhereartlidgesbousing 6dd¥efarablyi imgondes kani sm
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reset) Wwyegthe drug delivery device 1 conprises a reusable drug delivery
device, the cartridge 22 is renovable fromthe cartridge housing 6 . The
cartri dge 22 may be renoved fromthe device 1 without destroying the device
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insulin, or with a color or with a design or a conbi hation of these three
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24. After use, the replaceable cap 3 ge used to re-cover  the cartridge
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when r eplaeeaRltife cartridge housing 6 the indicia may become difficult to see by certain

15  users or is obscured by the dose scale that is typically printed on most cartridge

housings.

In use, once cap 3 is removed, a user can attach a suitable needle assembly to the
groove 8 provided at the distal end 24 of the cartridge housing 6. Such needle

20 assembly may be screwed onto a distal end 24 of the housing 6 or alternatively may
be snapped onto this distal end 24. After use, the replaceable cap 3 may be used to
re-cover the cartridge housing 6. Preferably, the outer dimensions of replaceable cap
3 are similar or identical to the outer dimensions of dose setting mechanism 4 so as to
provide an impression of a unitary whole as illustrated in Figure 1 when replaceable

25 cap 3 is in position covering cartridge housing 6 when the device is not in use.

Figure 1 shows the device in a zero dose setting position as evidenced by the “0”
showing through window 14. In the zero dose position dial sleeve 40 (see Figure 2) is
hidden because it does not extend in the proximal direction away from the outer

30 housing 35. In other words, the only visible part of the dial sleeve is the numbering
seen through the window 14. At this zero dose setting position the indicia on the dial
sleeve is not visible to the user. Referring now to Figures 2-4, the user has set a dose



cap 3 is in position covering cartridge housing 6 when the device is not in
use. Figure 1 shows the device in a zero dose setting position as evidenced
by the "Ovobowispg4t hrough wi ndow 14. In the zero dose posigre@w/osisal sl eeve
40 (see Figure 2) is hidden because it does not extend in the proxina
direction away fromthe outer housing 35 1In other words, the only visible
part of the dial sleeve is the nunberiﬂé seen through the wi ndow 14. At
this zero dose setting position the indicia on the dial sleeve is not
visible to the user. Referring nowto Figures 2-4, the user has set a
doseof DH78ninits agsndigdiegav\ethelhjosehruribers searbidreugirwindow ddigh haicialow 14.
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sections ma asier to the dynamc indicia to the nost
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surface of the dial sleeve 40 can be. pignented or paipted a uni que col or
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pi gnmented with a CTolor or colors that is associated with a particul ar

medi camdynamigiingicia ta the most proximalasiction of headiaysleeT@e particul ar met hod or

color used to pignent the band is not critical to the invention; however,
bright colors are particularly preferred for users with poor or limted

vi si on pisavigiede®in FRUFS @ th8 dutdriRirRiceof 3988t erRREeUMEarPbe PigmeMedrorchosen
to specific nmedicaments available for use in the device.
1 painted a unique color that preferably matches or corresponds with the color used to
designate the medicament contained within cartridge housing 6. The dial sleeve can
be pigmented with a color or colors that is associated with a particular medicament and
that the user can easily visualize. The particular method or color used to pigment the
band is not critical to the invention; however, bright colors are particularly preferred for
20 users with poor or limited vision provided of course that there is some connection of

the color chosen to specific medicaments available for use in the device.

As the user is setting the desired dose more and more of the color of the dial sleeve
dynamically appears and is readily noticed by the user. This progression of

25 uncovering more of the indicia as the dose is being set reinforces and reminds the user
about the medicament that is present in the device. In an alternative embodiment a
static indicia of the medicament may be used in conjunction with the dynamic indicia.
For example, as shown in Figure 2, the device manufacturer might incorporate band
50 that matches the color on the dial sleeve on housing 35 as a non-removable static

30 indicia. Alternatively, the static indicia may be removable and added by a medical
practitioner or by the user.



As the user is setting the desired dose nore and nore of the color of the
di al sleeve dynam cally appears and is readily noticed by the user. This

pr ogr essiwo 20fo/smagvering nore of the indicia as the doseTiEr2000i0513986et
reinforces and rem nds the user about the nedicanent that is present in the
device. In an alternative enbodi nent a égatic i ndicia of the nedi canent may
be used in conjunction with the dynanié ndi ci a. For exanple, as shown in
Figure 2, the device manufacturer mght incorporate band 50 that matches
the color on the dial sleeve on housing 35 as a non-renpvable static

i ndi ci aln Wasercirgumstancest Werst theiuser might e aalpr bbnd,ghen &itorsythmikiean by a
medi cal _practitioner or Ihe user.In.those circunpstances ere the user
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to alert the user to the type of nedi canent contained in the device.
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or no ”cﬁﬁ{a’?ﬁé‘d‘ﬁmthbr&’e@iéehe outer surface of dial sleeve 40 can be textured
to tactilely 1dentify and distinguish the device as containing a specific
type of nedicanent. This texturing nay take any form such as a raised
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40. These synbol's preferably woul'd match the synbols used to identify a
speci f i angeisteguisit therdeviesuasi cpntainingiblspesgijicdupe ohmedicaragyl Tdfis texduring
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taste afsd 0sersedr dadlly rebegsiey itC Al exampREST uch tBRIWIFaGNE shown in Figure 4

15 where raised pentagon symbols 42 are located on the outer surface of dial sleeve 40.
These symbols preferably would match the symbols used to identify a specific
medicament and would preferably appear on the label of the medicament. Additionally,
a scent, a flavor, or both could be added to the dial sleeve to allow a visually impaired
patient to associate a unique taste and/or smell of the device to a apecific medicine.

20 Likewise, both coloring and texturing could be also be used on the dial sleeve. In
summary, the indicia can be selected from the group consisting of text, numbers,
labels, tags, geometric designs, Braille figures, colors, tactile shapes, flavors, smells
and combinations of these.

25 Exemplary embodiments of the present invention have been described. Those skilled
in the art will understand, however, that changes and modifications may be made to
these embodiments without departing from the true scope and spirit of the present
invention, which is defined by the claims.



Li kew se, both coloring and texturing could be also be used on the dial
sleeve. In summary, the indicia can be selected fromthe group consisting
of text, worbawssdhabel s, tags, geonmetric designs, Brai lpce/Hr@onssiol col ors,
tactil e shapes, flavors, snells and conbi nations of these. Exenplary

enbodi nents of the present invention hqve been described. Those skilled in
the art wll understand, however, that é‘hanges and nodifications may be
made to these enbodi nents w thout departing fromthe true scope and spirit
of the present invention, which is defined by the clains.Cains 1. A dose
setti ngGl@iotsani sm for a drug delivery device, the nmechani smconprising: a
body (35) and a dial sleeve (40) that is operably connected with the body,
where the dial sleeve has an outer surface that contains an indicia (41 ;
42) to identify a nedicament and where the indicia is hidden fromview when
a zero dose is set, wherein at least part of the indicia (41 ; 42) on the
outer sdrf acd dsFse saiting mecéwa@@vrefqrzﬂ)yrugsdeéwgas@@nmetheénmIweat er than
zer o T I n outer
bod 5(3g§ﬁ1tp£'ﬁﬁ}gnnaerggggg§§h%ﬁén8@SL% ?g(gp)s{gyragosv(gﬂ)afamﬁ/lc an ex OZWﬁgI é;lurface

of the bodgrwhedytherdlaltdeevs as aheete dutcetthat comamsmadmé)(aimem td he
outer body and the inner bod where the dial sleeve 6 has an i nner
surface 'qer'i‘élﬂ‘y adneqigameahand é%@é%mf digia isyaidden ifregm V@Mb‘é! 8N grzara&losarier

body; aggy Wr@@%&éﬁ‘ﬁ dddPbeCth@ nﬁ@&ua(ﬁzﬁz Bt Qt‘é}%grféb’éf)? gl 4ide 'fy a

medi cament’ I n t rug Ivery device eret eindiclais denfro

vi ew whé40)as zeposehhsensa dese guaadercihandeem isasetose i s set, the d| al sl eeve
(401 is rotated with respect to both the outer body (35) and the inner body
cau Qng the dial sleeve (40) to translate away fromthe outer body exposing

the indpcia qfhé dosé'v?'s)ett‘ﬁ‘fgf ﬁ]'é%h@#l%ﬁfofséléﬂcnﬂq%o%pﬂs*’rﬁg .dial sleeve (40). 3 . The

dose setting nechanis any of clalns to 2 wherein the indicia (41 ;
42) is eeladerchody @)t aieinmesbpdy dagingta hg“(tiﬂ grexie alongiaerextetrabelidace afs,
geometr tr(fe Orlm%%r %BSy and the dial sleeve (40) that is disposed between the outer body and
the inner body, where the dial sleeve (40) has an inner surface that is,
15  rotatably engaged with the helical groove of the inner body; and
contains the indicia (41; 42) on the outer surface to identify a medicament in the drug
delivery device, where the indicia is hidden from view when a zero dose is set,
wherein when a dose is set, the dial sleeve (40) is rotated with respect to both the
outer body (35) and the inner body causing the dial sleeve (40) to translate away from

20 the outer body exposing the indicia (41; 42) on the outer surface of the dial sleeve (40).

3. The dose setting mechanism of any of claims 1 to 2 wherein the indicia (41; 42)
is selected from the group consisting of text, numbers, labels, tags, geometric designs,
Braille figures, colors, tactile shapes and combinations of these.

25
4. The dose setting mechanism of any of claims 1 to 3 wherein the outer surface of
the dial sleeve (40) is pigmented to allow a user of the drug delivery device to visually
identify and distinguish the device as containing a specific type of medicament during
setting of a dose.

30



Braille figures, colors, tactile shapes and conbi nations of these. 4 . The
dose setting nechanismof any of clains 1 to 3 wherein the outer surface of
the di al wbeewe3skd) is pignented to allow a user of thecdadmrgodekivery
device to visually identify and distinguish the device as containing a
specific type of nedicanent during setting of a dose.5 . The dose setting
mechani sm of any of clains 1 to 4 wher dh sai d dial sleeve (40) has a
generally snmooth outer surface and contains printed |letters, nunbers,
color, geonetric designs or a conbination of these indicia (41 ; 42) forns.
6 . Thebdose Thetdasagetiighanechanism afngnyodf dhimss ta dtwherewhsaididialtsheeveut er

surface the dial sleeve (40) is textured to allo ser of the dru
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any of clainms 1 to 6 where the dial sleeve (40) conprises two or nore

sections that are connected together during assenbly so that the connected
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8. The dose setting mechanism of claim 7 where a first section of the dial sleeve

(40) provides a surface onto which the dose numbers (16) are printed and a second

15  section is pigmented to provide the required indication of drug type.

9. The dose setting mechanism of any of claims 1 to 6 further comprising a static

identifier (50) located on a component (22, 35) associated with the dose setting

mechanism (4) that matches the indicia (41; 42) on the outer surface of the dial sleeve
20 (40).

10. A method of providing a dynamic indicia (41; 42) of medication to a drug

delivery device comprising adding a scent, flavor or a combination of scent and flavor

to a dose setting member or dose delivery member of an injection device accessible to
25 the user before dose delivery.



