Description Medication delivery device and nethod of assenbling a

nmedi cation delivery device The present invention relates to a nedication
del i very wovon@odwmp t he adm nistration of a dose of a diPaF/EPR@/oesanpl e
insulin, where different dosage sizes can be set. Here, it is inportant
that the size of the selected dose is clearly visible for the user. WO
2004/ 078239 A 1 discloses a nedication delivery device with a drive
mechani sm for setting and injecting a dose of a nedical product. The

medi cation delivery device conprises a housing wherein a dose dial sleeve
i s di sp@eseriptivie dose dial sleeve conprises a dosage scal e, which indicates
a selective dose of the nedical product. A dose can be set by rotating the
dose dial sleeve with respect to the housing. The sel ected dose can be

I nj ect ellledicatiba daliveryeddvicd and ineétheddfemsenibling d medidatidonradliveiy éevicen of
the nedication delivery device. US 6,001 ,082 discloses a nedication
delivery pen having a magnifier for magnifyi ng dosage nunerals. IS an
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conprises an optical systemw th a magni fying | ens, wherein the optical
systemis constructed such that the optical path | ength between the
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I ndi cat¢@pissd hiHduskig Whérdimeli dcde0dial sleeve is disposed. The dose dial sleeve
comprises a dosage scale, which indicates a selective dose of the medical product. A
dose can be set by rotating the dose dial sleeve with respect to the housing. The
selected dose can be injected by the movement of a drive sleeve in a longitudinal

15 direction of the medication delivery device.

US 6,001,082 discloses a medication delivery pen having a magnifier for magnifying

dosage numerals.

20 ltis an aim of the present invention to provide a magnifying device for a medication

delivery device so that an indication is clearly visible for the user.

For this aim, a medication delivery device comprises an indicator element having
indications and a magnifying device which is located over an indication position of the
25 indicator element. The magnifying device comprises an optical system with a
magnifying lens, wherein the optical system is constructed such that the optical path
length between the indication position of the indicator element and the magnifying lens

is enlarged.

30 An enlargement of the optical path length means that the optical path length for light
beams propagating along an optical path from the indication position of the indicator

element to the magnifying lens is larger than the direct geometrical path length



elenment to the magnifying lens is larger than the direct geonetrical path

| engt hbet ween the indication position and the magnifying lens. As a result,
t he i nci cOce1agies of the |ight beans on the magnifyi RGTIEPRIANEINDCI fi ed
such that an optimal magnification factor can be achi eved. Thereby, the
magni fyi ng device and, in particular, the optical system generates a

magni fied i mage of the indication |located at the indication position of the
i ndi cator elenent. Preferably, the nagnéfled i mage is | arge enough so that
it can conveniently be viewed by a user< The indications nmay be marKkings,
synbol s, characters, numerals or the like and are, e.g., printed on the

Zulr f acbedweendhe indicatias pesitige and the raagnibArg less. dstdrswinthe insidensei cat i on
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i ndi catrhagnifioatidn factef cdrhbe detikgeds Tabrebih the nidymifyimedoficé hadsiel ect ed dose
I's indicated. Thus, the indication position is a part of the dosage scal e
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patﬁ | engt h, ens can be posi |one cl ose housi ng o

medi catermugtieda theit yt ceveareveniiently e sieffadchyatusengni fi cati on factor can be
achieved. If the lens was positioned in a distance fromthe housi ng which
equal s the geonetrical distance, the thickness of the nedication delivery
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e.g., if the indications indicate'the size of a’'selected dose

i nsul | re.gepsintéd on ¢he suifdge of tenpdicatageldnfedrdr ent anounts of insulin units
delivered out, while the dinensions of the cartridges and the pen shall

renmain the sane. As an exanple, cartridges with 80 insulin units and

cartri dgespféried éthbdthimeht tH8Ini&didaforrdaliveryldevidecdprided 8thotdfy,
sel ected dose can be i ndi cated by dosage
wherein a dose dial element having a dosage scale is disposed. The magnifying
device is located over an indication position of the dosage scale where the size of the
selected dose is indicated. Thus, the indication position is a part of the dosage scale
15 which is fixed relative to the housing of the medication delivery device, but moves

relative to the dosage scale.

By an enlargement of the optical path length, the lens can be positioned close to the

housing of the medication delivery device while a sufficient magnification factor can be
20 achieved. If the lens was positioned in a distance from the housing which equals the

geometrical distance, the thickness of the medication delivery device would be

increased to a higher extent.

This can be of importance, e.g., if the indications indicate the size of a selected dose
25 and if insulin pens with cartridges comprising different amounts of insulin units are
delivered out, while the dimensions of the cartridges and the pen shall remain the
same. As an example, cartridges with 80 insulin units and cartridges with 240 insulin
units are available. In the first case, the selected dose can be indicated by dosage
numerals with up to 2 digits, while in the second case, dosage numerals with up to 3
30 digits are required. If the sizes of the cartridges are identical in both cases, the dosage

numerals comprising 3 digits may have to be depicted in a smaller font size. Here, in



nunerals with up to 2 digits, while in the second case, dosage nunerals
wWth up to 3 digits are required. |If the sizes of the cartridges are

i dent i calworowabsegases, the dosage nuneral s conpri si ngP8THiPIMWA46AY have
to be depicted in a snmaller font size. Here, inorder to achieve a

conveni ent readability of the dosage size, the nunerals are magnified by a
magni fying lens. In a preferred enbodi nent, the optical system conprises a
mrror. Preferably, the mrror is suitahle for reflecting |light beans
emtted fromthe indication position of the indicator elenent towards the
magni fying lens. As an exanple, the mrror may be formed by a reflecting
sur f ace opderdo@obiens aconegnipet easiabiity obthe desage sizeahestumerals 8s&i ng. | n
one enbodi nent, . the nmrror the lens are integrally formed. As an
exanpl ef“‘i%{'}e%\}aﬂaagaﬂ'egi‘?f%a transparent elenent. Alternatively, the
mrror may be |located at an inner surface of a casing of the magnifying
device and the lens may be a separate elenent which is positioned at a

front f etagreteedeghptiment. the/ppiical systenpremprises acmifae egferaklyethe
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that a imdicatbr ekmeritgewatdd the maghifgihgtlees.i ndi cation at the indication

position can be viewed through the window. As an exanple, the window is an
opening in the magni fying device. Preferably, the magnifying lens is

| ocat ed pi 1 ; g t L0l i | al s
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amrror is.in h? corqi]ect orientp?tit%n so that ir{%cfan be read. fromthe
out 59 de 2rpitealBIiormed, APRFFRAMRIS hEYiMaY PERATSST 3 HangRATeNt ElFPele of
the I ndingRidtivelye IR nitbr hidy béHeRéd AP aR Adr UMHAdRI &F.a E&Ing ¢k e SUr f ace of
the indicator el'ement 1s the surface, where the indications

magnifying device and the lens may be a separate element which is positioned at a

front end of the magnifying device.

15 In a preferred embodiment, the magnifying device comprises a window for making a

magnified image of an indication of the indicator element visible from the outside.

This means that a magnified image of the part of the indication at the indication
position can be viewed through the window. As an example, the window is an opening

20 in the magnifying device. Preferably, the magnifying lens is located in the window.

In one embodiment, the indications comprise numerals or characters which are

depicted in a mirror inverted manner.

25 By this way, the image of the numerals formed after the reflection of the light beams at

a mirror is in the correct orientation so that it can be read from the outside.

Preferably, the window is inclined against the outer surface of the indicator element at
its indication position.
30



are depicted. Accordingly, a user's |line of sight through the w ndow is not
frontally directed towards the indications at the indication position of

t he i ndi csibap1odogssent . |1 n one enbodi ment, the magnifyi ngCaiaPR@e/0)498ui t abl e
for making a magnified i mage of an indication visible fromthe |left hand
side of the nedication delivery device. As an exanple, a w ndow of the
magni fying device is oriented to the left hand side of the nedication
delivery device. This enbodiment is nost convenient for a right-handed
person. Usually, during injection, a right-handed person will hold the

medi cation delivery device in his/her right hand and will | ook onto a side
of the Ifed ¢he puterderfagerf thieindieatoTriennentis the purfaegdviergethefindigations
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an al t eginsited eowwardedhamidicatidres ae@e ihdicatioflPosrieni of tRE iRTIESGr SsHenthat a
magni fied image of an indication is visible froma right hand side of the

medi cation delivery device. Here, preferably, a w ndow of the magnifying
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a | ef t -daindiichtioardsibledirom thelleft hbednsdé oatheomed®ativardelidemi device. hi s/ her

| eft hand and will | ook onto the right hand side of the nedication delivery
device. Furthernore, a nethod of assenbling the nedication delivery device
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mount ab&QiveheaBite ¥ RisAedr rigHt #And and will look onto a side of the medication delivery
device. The term “left hand side of the magnifying device” relates to such a line of
sight. By the term “visible” it is meant that the indications are not only visible but also
readable.

15

In an alternative embodiment, the magnifying device is oriented such that a magnified
image of an indication is visible from a right hand side of the medication delivery

device.

20  Here, preferably, a window of the magnifying device is oriented towards the right hand
side of the medication delivery device. This embodiment is most suitable for a left-
handed person. Usually, a left-handed person will hold the medication delivery device
in his/her left hand and will look onto the right hand side of the medication delivery
device.

25
Furthermore, a method of assembling the medication delivery device with a magnifying
device is described. A medication delivery device with an indicator element having
indications and a mountable element forming at least a part of the magnifying device
are provided. The medication delivery device comprises a receptacle which is located

30 over the indication position of the indicator element.



out as separate elenents and the user or a pharnmaci st can nount the

nmount abl e el enent at the receptacle. Here, the user or pharnmacist can

opt i onal Iworzouwv3ishe nount abl e el enent such that a magnipCira®2éomesoof t he
indication is visible fromthe left hand side or fromthe right hand side
of the medication delivery device. In one enbodi nent, a nedication delivery
devi ce conprises two wi ndows which nmay be openings in a casing |ocated over
an indication position of the indicator elenent. One of the windows is
suitable for making a magnified i mage vPsible fromthe left hand side and
the other one is suitable for making a magnified image visible fromthe

ri ght hBrefembly tbe nedicaten dalivasny devidevand thixriacetalie elemeant gre delvetedi ng
conpri ses recept acl e r an .elenent of the optical system Furihernore, a
rount appdt & SRETENE Slefpe e BBl e madR! R metblalite ! <

del i ver g@nsuiit aMihe Feceptadle. HBREL thE disePbp phBANEEST B8h spidndIyaholiRethEagni fied
image is visible in a selected one of the windows. Preferably, also a

maski ngmMeuaine slemgel sucky at aunagnified imagesfithe indicatinn lﬁa@&gﬁgf@méhe left
non-use ' ' . t he magni fying
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el emrent of the magnifying device fornms the optical system As an exanpl e,
the optjcal system conprises a transparent el enment, where the magnifying
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hand side of the medication delivery device. Preferably, the casing comprises a

receptacle for an element of the optical system.

Furthermore, a mountable element comprising at least a part of the magnifying device
15 is delivered out which can be inserted into the casing such that the magnified image is
visible in a selected one of the windows. Preferably, also a masking element is

delivered out, which is suitable for masking the non-used window.

In one embodiment, the mountable element of the magnifying device forms the

20  magnifying lens.

In a further embodiment, the mountable element of the magnifying device forms the

optical system.

25 As an example, the optical system comprises a transparent element, where the
magnifying lens and the mirror are included, and which can be inserted in one of the

windows.

In a further embodiment, the medication delivery device is delivered out with two
30 windows and two complete optical systems such that the size of the selected dose is

visible through both windows.



wi ndows. Thereby, a confusion of the user by the existence of two w ndows
or even by the existence of two magnified i mages of an indication can be
avoi ded. W@ 2810/098%6Per enbodi nent, a nedi cati on del i ver y PEEEPZIINP46A1 a

nount abl e magni fying device is delivered out. In this enbodi nent, the

medi cation delivery device has a receptacle for the magnifying device which
is located over an indication position of the indicator elenent.

Preferably, the user or the pharmacist ¢an nount the nagnifying device in a
preferred orientation, such that the size of the selected dose is either

visible fromthe left hand side or fromthe right hand side of the
medi cat 'bHE$E| GapEpyadeqsidag emnaert G e defivened %@HWHH@ oRghef hean

el ement wafydvipe mqeb{{ YA ROnfRWFEr LS. bmﬁﬂte%téﬁ'c%opf\ﬁé WArgo%%i g%@gwm

the indicator elenent conprises two I Tdicat T on posi

i ndi cat thenexisteincemfswbndagrified irmages ocﬂeplmdnedtlwnbah bepavdidedi ewed through a
w ndow oriented towards the left hand side of the nedication delivery
device and at the other indication position indications nay be viewed
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delivery device. As an exanpl e, ose | el ement conprises

scal es, dekicelis Helnerad wftf set tovvards a longitudinal direction of the

medi cati on del i very device. At each dosage scale an indication position is
| ocated. The receptacle is |located over the indication positions such that

for eacth fid embdldiRenOthd hredi@tivn déinenfa¥iiee hdshe ré@ﬂéélélfaﬂtr@%égﬁmﬁg

| ocated over the appropriate indication position and a correct iInmm
i ndi cat fevice svhjemis @P@ d overart lmmqaélpnm@ltmrr eﬁth@rmdl@tatmmlemleet ri%rgf&rfaplyng

of ‘the IR Hrifle Bt gl My Baahadh RS upE8t Saphred Beulen™
del i ver guctothdt hige s sfanerklattéd dosy nsd@tfh@ranab@waﬂn tthia IER ¢ aMaEIdE Y iBm

device will always | eave a free opening in a body of the
the right hand side of the medication delivery device.

Preferably, in the embodiments, where an element of the magnifying device can be

15 mounted in a preferred orientation, the indicator element comprises two indication
positions. At one of the indication positions indications are depicted which may be
viewed through a window oriented towards the left hand side of the medication delivery
device and at the other indication position indications may be viewed through a window
oriented towards the right hand side of the medication delivery device.

20
As an example, a dose dial element comprises two dosage scales, which have an
offset towards a longitudinal direction of the medication delivery device. At each

dosage scale an indication position is located.

25 The receptacle is located over the indication positions such that for each orientation of
the magnifying device, the magnifying device is located over the appropriate indication

position and a correct image of the indication is generated.

In a further preferred embodiment the magnifying device is mounted such that removal
30  of the magnifying device from the rest of the medicament delivery device disables

proper use, especially dose delivery, of the medicament delivery device.



medi cament delivery device through which i ndexes of the indexing neans, for
exanpl e an indexing sleeve, are visible. Due to the optical system the

i nf or mat i WO 20108008368 di rectly through this opening and t RETIERR@OMBL60DN Whi ch
shoul d be displayed in the nmagnifying device nmay be different. Al so, a
nunber of indexes may be visible through the opening, in which case it
becones uncl ear which of the indexes refers to the dose currently set.
Renoval of the nmagnifying device will therefore probably result in setting
and injecting wong doses. This may | ead to severe physi ol ogical effects
such as_hypoor hyperglycema in case of an insulin delivery device.
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medi canent delivery device conprises at |east two body parts, e.g. half
shel | s, difgdlydhrpughethiagpenipg Anddbei intormaties whieh sheeld b displayed igrthehe at
| east t eaedl cappnt ' : ' ' l.pent ,
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t he at theasgening ibevhiclpaase it menﬁsnunecleahwhltmdyf thﬁynallaté; mhttoahegiostﬁeast
may not be |l et roper transfer force alo the | oad path. |In bot
Cases. SHRIGsetaReBvar of Hie Medntane He iR MISher<os BOLAT eSS .
hs an Shd@iinginRing s, 9l iy 168G 15R80LIVBIBICEYICEPREASIRRA J6 hASAT a
support for parfs of "drive neans of the nedl canent I very devi ce. noval
of the oryperglycennialevicase of an insudin deliveerdédeel to an interrupt of the
for%e flux so that the load path is inconplete and dose setting and/or

delhi very will be inhibited or to the |loss of the connection between drive

nmeans an@abrMyent! dF thE ke i8e niatiéameht HBReH HeQiceRRTE rBmoval of the
magnifying device therefore significantly increases the safety of the medicament
delivery device, as a dose delivery will be completely impossible after removal of the
magnifying device.
15
Preferably, the medicament delivery device comprises at least two body parts, e.g. half
shells, wherein the magnifying device forms a connection means for the at least two

body parts of the medicament delivery device.

20 In this embodiment, removal of the magnifying device results in a breach of the
connection of the at least two body parts. Therefore, the body may fall apart or at least
may not be able to properly transfer force along the load path. In both cases, however,

a use of the medicament delivery device will be impossible.

25 As an alternative or additionally, the magnifying device preferably forms a support for
parts of drive means of the medicament delivery device. Removal of the magnifiying
device will then either lead to an interrupt of the force flux so that the load path is
incomplete and dose setting and/or delivery will be inhibited or to the loss of the
connection between drive means and body. In that case, parts of the drive means or

30 the whole drive means may fall out of the body.



the whole drive neans may fall out of the body.As an alternative or
additionally, the body may have at | east one weakened area, e.g. a weak

i nk, whiwb 208/008560ral | y supported by the magnifyi ng deviPCE/ERnehogh i s
desi gned such that the body tears apart while renoving the nmagnifying
device. Therefore, the magnifying device may advantageously be provided
wth features to support or initiate tearing apart of the weakened area of
t he body. Such features may preferably he one or nore protrusions or one or
nore hooks fornmed in or attached to the“magnifying device. Al so, a materi al
connection between the nmagni fying device and the body in the area of the
weakenefis paralteragtiveeorsaddiignaly, the hpfy onax have at lkastapedveakensddesr lged

bef or e, ct. ; th iy : 0 and/ or the
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W 'l begesignedpaciettiatithemothecael Apumt Wgildetmiovirg thesnaynifying dehpe,
considered in conjunction wth the acconpanying drawings. Figure 1 is a

per specW%@leieeWQ)maS”Wﬂﬂgcg@M%WlQWQRQHSL%@@ @tﬁ@\(lggﬁj mithefeatiygB i ng
device.  Ei P - . ) Lo .
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scal e. pieferablylbe sn_afopgmcsrp(ejmb:tmeiovmb?v arfe arsm tabke fortledd Npasryatldmrje@ieto f
conprisjng two _nmagnifyin evi ces.  Figure is a cross-sectjonal view o
Lhe. magiErRARNERY RewCs: AlsoyaBatsriategupecton Betvaesne BAOBHYIAG dsYisgeAnt al o
conpri s ' e medi cation deliver
de\r/r})ciasﬂlfg\%\a)c%%gqﬁggg% ?fﬁ{ﬁgee(é;%g%g?g%g%%\fbﬁ&‘@ﬁgwngdl cation delivery Y
device 1 conprises a housing 2 with a front part 23,wherein a cartridge

t t.ai ni di .odyct _.is di . _Through_ a needle unit
(no® sHavi ot BEfisF AopHETTHE HesBHRCTP(orE. mAaBaci omPENTLHP dovi co 1.
the magnifying lens and the body and/or the drive means may be provided by laser

welding or bonding.

Other features will become apparent from the following detailed description when

15 considered in conjunction with the accompanying drawings.

Figure 1 is a perspective view of a medication delivery device comprising a magnifying

device.
20  Figure 2 is a cross-sectional view of the magnifying device of figure 1.
Figure 3 is a top view of a dose dial element comprising a dosage scale.

Figure 4 is a perspective view of a medication delivery device comprising two

25  magnifying devices.
Figure 5 is a cross-sectional view of the magnifying device of figure 3.

Figure 6 is a top view of a dosage scale comprising two dosage scales.
30
In Figure 1, a pen-type medication delivery device 1 with a magnifying device 4 is

shown. The medication delivery device 1 comprises a housing 2 with a front part 23,



medi cal product can be injected into a patient's skin. The front part 23 is
covered by a cap 22 which is renoved before the injection. In a rear part
24 of thewbaumimgse8 , a dose dial el enent (not shown herex/EpesupRI&HSING a
dosage scale is disposed. For setting a dose, a user rotates the dose dial
grip 36 which is connected to the dose dial elenent. Thereby, the dose dial
el ement carries out a rotational and a translational novenent in a
direction opposite to the longitudinal direction | of the nedication
delivery device 1. The longitudinal ditTection | is defined as the direction
fromthe dose dial grip 36 at the rear part 24 of the nedication delivery
devi ce Whemsimadartidaer{setisikown) @oraatalrtlm@afmedlcaén@d@rrzt tshdispesad. Thueugha of

devi ce el Uit Bt HEniBKAEE A tng ity g R ahY e Bl RLE Ny BEb Y e,
pressi ngeditaPprodlics pande ihjecteanin®o 4, pdtiatd@ken. i Thd frbMcifd 23 Theovsred Hpa
view the size of the dialled dose 33 through a wwindow 4 1 in a casi na@44 of

the madif 92 Miiefeisi regnayed befere e w@cztwnwhyaw@aanartﬂﬂe«grtae healstngo?, a

housi n t @%ﬁ e el ement which is
attgch il eleﬁLetn?rqgﬁtsélh\r?gv%h&émcgﬁﬁ‘s%éij orFt g?errgsg(?\}???%%g device 4 has an
upper part 441 which extends away fromthe housing 2 of the nedication
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deIiverlé/ device 1 and a | ower part 442 which is adjacent to the housing 2
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ari ghtmbaerajledt pea sioactidss uapd)sylte mjhhledgngmq:ahnal directionrliaftibe nzedieatiqgrer son

i h d ice.l ip his/ ri ght d h that
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ori ent eflaf g he trﬁ)@FeSé}rba?( D %ih@m.&;t% aél.\)@nseeeke'ﬂowd?a%é hégdleThe
term"left” hand sid t he pe relates to such i ne

unit at the front end of the front part 23 of the medication dellvery device 1. Such a

pen-type medication delivery device 1 has a central axis running along the longitudinal

direction |. By pressing onto a dispense button 21, the dose is injected. The user can
15 view the size of the dialled dose 33 through a window 41 in a casing 44 of the

magnifying device 4.

The casing 44 may be an integral part of the housing 2. Alternatively, the casing 44
may be a separate element which is attached to the housing 2.

20
The casing 44 of the magnifying device 4 has an upper part 441 which extends away
from the housing 2 of the medication delivery device 1 and a lower part 442 which is

adjacent to the housing 2 of the medication delivery device 1.

25  In this embodiment, the window 41 is suitable for making the size of the selected dose
33 visible from the left hand side of the medication delivery device 1, which is most
convenient for a right-handed person. Usually, during injection, a right-handed person
will hold the medication delivery device 1 in his/her right hand such that the longitudinal
direction | of the medication delivery device 1 is oriented from the person’s right-hand

30 side to his/her left-hand side. The term “left hand side of the pen” relates to such a line
of sight. By the term “visible” it is meant that the indications are not only visible but also

readable. Here, the numerals occur in an upright, non-mirror inverted orientation. Thus,



of sight. By the term"visible" it is nmeant that the indications are not
only visible but also readable. Here, the nunerals occur in an upright,
non- m r r owoi2nwas3sd ori entati on. Thus, when the person | eclrgErorwoodche

| eft-hand side of the nedication delivery device 1, he can easily read the
di al | ed dose through the window 4 1. In another enbodi nent of the

medi cation delivery device 1, the magnifying device 4 and the w ndow 4 1
in particular, is oriented such that a #ﬁft-handed person can easily read
the sel ected dose 33 through the window'4~1. In this case, the window 4 1
Is oriented towards the Q%ght hand side of the medication delivery device

1. Usuawhgen thepsrsominpkg qrde dbe lefi-handside effberaadication deliveny\davwcalbvhee 1
in his/ I %ﬁp ’ [ h side of the nedication
del i veregég\??@%r : %‘uegﬁ'gp%(ggé\ns%m@ubn%hlésvga@?vevﬁt{]gd towards the right hand
side, the selected dose 33 is readable. In Figure 2 , a cross-section of

the magni fying device 4 according. to Figure 1 is shown. The _magnifyin

devi ce M AROthgE embpdiment ghtheraedisation debvety dpviee 1othe magayagdleyica ¢ 3 1
in i C .5 4-ndi T Il

m r\rAj;ri %Ug?lﬁ%gﬁé\ﬁkeggl gpéxﬁrihgﬁldéblr rﬁ?&gﬁ%s gﬁgﬁ%%%?éﬁ%@ﬁéeégﬁ%e%éﬁ&e.
Due to tdes thecdelétiet ddse 3B Heodglaithewamdow 430 rtiss aase, ntheavndowes1 sur f ace,

the mrraor-inverte uneral s of the dosage . .scale 3 1 y have font sizes
whi ch aPEeRigd GHirds e b thqfw@demq% TReeaian 9elb'@w"5§ulcsy1-twfémj'§ea left-
wi t hout bEEHMNi ' i [ ' f at
cast 3" EMIBIPEISrGIti He hedi b aiioly dblife) MRITSIRT I haRY HAGeE
t he dosagt theaight hahdcside iof theomedicationadealiveat devide d . VWiaers tree windnw dbve ment
in direct) 0 sj,te.tqo the l.gngjtudinal direction | of,6 the nmedication
del’i er9”%%%828“’%?8%%%%9hﬂm%?'ﬁgn{hﬁo%?'?&&ﬂ d\?feo:%é {shréea&@g’?ge scale 3 1,
the part of the dosage scale 3 1 is present which indicates the sel ected

dose. The magni fying device 4 is |located over the indication position 32 of
t he dosgg@gygafzea cross-section of the magnifying device 4 according to Figure 1 is shown.

The magnifying device 4 is located over an indication position 32 of the dosage scale
31 in which the selected dose is indicated. The dosage scale 31 comprises mirror-

15 inverted numerals which correspond to the size of the selected dose. Due to the fact
that the dose dial element 30 has a limited outer surface, the mirror-inverted numerals
of the dosage scale 31 may have font sizes which are too small so that they can
conveniently be read by the user without a magnifying device 4. Preferably, the image
has a font size of at least 3,5 mm.

20
When dialling a dose, the dose dial element 30 and therewith the dosage scale 31
carries out a rotational and a translational movement in a direction opposite to the
longitudinal direction | of the medication delivery device 1. At an indication position 32
of the dosage scale 31, the part of the dosage scale 31 is present which indicates the

25 selected dose.

The magnifying device 4 is located over the indication position 32 of the dosage scale
31. The magnifying device 4 comprises an optical system 5 and generates a magnified
image of the part of the dosage scale 32 which indicates the selected dose. Thereby,

30 the user can conveniently view the size of the selected dose 33 through the window
41. The optical system 5 comprises a magnifying lens 43 which is positioned in the

window 41. Light beams 51 emerging from the part of the dosage scale 32 at the



3 1. The magni fying device 4 conprises an optical system5 and generates a
magni fied i mage of the part of the dosage scale 32 which indicates the

sel ect ed WoO=010/00B®Peby, the user can conveniently view PRE/EPRME/004691 he

sel ected dose 33 through the window 4 1. The optical system5 conprises a
magni fying lens 43 which is positioned in the window 4 1. Light beans 5 1
energing fromthe part of the dosage scale 32 at theindication position 32
are reflected by a mrror 42 towards the | ens 43. Thereby, the optical path
| ength of light beanms 5 1 propagating “t¥lom t he part of the dosage scale 3 1
at the indication position 32 towards the lens 43 is |larger than the direct

geonet rindigatign Hogition Hearrtaflackrd bya@i mifard? tsvwards dhe ssnsehdl Therebgnihess.

Ther eby | t ve one
embodi renfeat Balt! &S bY g RIBAT ANk BRIARG 180 Me R P e ilBE e P e
and ar eatl theahdidatibn pbsitiontIX tonarfiaties |edls 43 |algsrenan the d&ece@écﬁﬁeﬁtdave
enbodi nent, the mrror 42 and the | ens 43 are separate elenents, In a

pr ef er régtangsRAtWeRP the indicalipn PYsitien Berrndithel Igna dshdheeebyp@ suffisientiuns,
the nﬁg%é]”%lgngfﬁa%ﬂ D&k Eﬂﬁﬁ‘éeéi?hlg@d | ens 43 may al so be constructed as a
| ens. ual 'y,

toric a user w I'nto the window 4 1 such that his/her
line of sight corresponds to the normal direction n-| of the w ndow 4 1.

Due to the fact that t wW.ndow s i ncl nedaal st the oute surface
ot he g SPbodiient e BTar 42 modithe e f8ATe sar 91) trgzsp@rﬁ@ 2

not frogdahleyiocardd érthbrtﬁrteng addObF tPr%%Iér‘n%Ht 38 @fariéh% o%r.meh?fiﬁélt

30. In other words, the norma l]jﬁ direction n-| 'S not

par al | einirtart4d acd tetenscdd bee separate dlaneentson n2 of the outer surface of

hgodose dial elenment 30 at the indication position 32. In this enbodinent,
magni f yi ng device 4 does not enlarge the thickness of the nedication

del i veriy gigifered emb@urﬁlrern@qhecrﬁagfhm@g idm3 43 ReagheticO By thAckeaAs NBley. by
reflecting the light beans 5 1 at the mrror 42 and thereby by redirecting

t he optimage quality 6an biedmprgued mederts 43 mayealgp beaanrstivetateas atthec denser
surface of the
Usually, a user will look into the window 41 such that his/her line of sight corresponds
15 tothe normal direction nq of the window 41. Due to the fact that the window 41 is
inclined against the outer surface of the dose dial element 30 at the indication position
32, the user will not frontally look at the indication position 32 of the dose dial element
30. In other words, the normal direction nq of the window 41 is not parallel but inclined
to the normal direction n2 of the outer surface of the dose dial element 30 at the
20 indication position 32. In this embodiment, the magnifying device 4 does not enlarge
the thickness of the medication delivery device 1 in a direction along the line of sight.
Accordingly, by reflecting the light beams 51 at the mirror 42 and thereby by redirecting
the optical path of the light beams 51, the distance between the outer surface of the
lens 43 and the central axis of the pen-type device can be kept small while a sufficient
25 magniﬁeation factor can be achieved. Therefore, the outer appearance of the

medication delivery device 1 is less voluminous.

For the purpose of comparison, a similar magnification factor may be accomplished if

the window 41, where the lens 43 is located, is located such that the normal direction
30 nq of the window 41 coincides with the normal direction ny of the surface of the dose

dial element 30 at its indication position 32 and in a distance from the surface of the

dose dial element 30 which corresponds to the length of the optical path length in



|l ens 43 and the central axis of the pen-type device can be kept small while
a sufficient magnification factor can be achi eved. Therefore, the outer
appear ancEOoabiwdedsepedi cati on delivery device 1 is |ess POTEPRIVOMBLI6OFOr t he
pur pose of conparison, a simlar nmagnification factor may be acconpli shed
if the window 4 1, where the lens 43 is located, is |ocated such that the
normal direction n-| of the window 4 1 coincides with the normal direction
n2 of the surface of the dose dial ele nt 30 at its indication position 32
and in a distance fromthe surface of "te dose dial el ement 30 which
corresponds to the length of the optical path length infigure 2 . In this
case, tiguraiZ Inthig gAseethermirtascaaner prutted gnd tb@ag’@t bﬁ@mﬁ(ﬁ!mﬁﬁérﬁqfﬁéhe
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unaccept able high extent. Figure 3 is a top view of a dose dial elenent 30
conpri ShRJINg Qf@éﬂi&é“%léﬁﬁénqefseqLﬁ‘éWeﬂﬁhl%h@‘l@@@ﬁ&l sts of numerals 34
whi gh are depicted in a mrror-inverted manner and are arranged helically
on the surface of the dose dial element 30. At an indication position 3 1
of the Figaegd isadbe view of &ldoseudialelbmisht iBﬁcbampﬁimgg tahdosagjecsdatel 3do3kei s

resent, The nunerals 34 are depicted such tha ei.,r magnified image 35
Denor atdePadl SRS 8RE3IStS PETURRESs SAWEIDI e RARIGH 1a Bd KRS HEHOR | ent ed
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the term"visib nmeant he nmagni | mge 35 appears I n an
upri ghtmdnahenppsrblpnlmweﬁmecﬂaﬁagerﬂcaie an, thmnuneealt%rlndtqahegéhb(sélemed of

h di del d , th d 4 ted
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adapt e
left-hand side of the medication delivery device 1. Here, by the term “visible” it is

meant, that the magnified image 35 appears in an upright, non-mirror-inverted

orientation.

15
In an alternative embodiment of the medication delivery device 1, where the
magnifying device 4 is oriented such that the selected dose can be viewed from the
right hand side of the medication delivery device, the orientation of the numerals 34
has to be adapted.

20

In Figure 5, a medication delivery device 1 with a magnifying device 4 suitable for a
right-handed or a ieft-handed person is shown. The magnifying device 4 comprises two
windows 411, 412, whereof one 411 is oriented towards the left hand side of the
medication delivery device 1 and the other one 412 is oriented to the right hand side.

25 Inapreferred embodirhent, the size of the selected dose 33 can be viewed through
only one 411 of the windows, while the other window 412 is masked. By this means,
the user can not be confused by the fact that the dose is simultaneously displayed in
several windows 411 412, Preferably, the medication delivery device is adjusted to the
user such that for a left-handed user the selected dose 33 is visible only through the

30 window 411 oriented to the right hand side of the medication delivery device 1 and for
a right-handed user the selected dose 33 is visible only through the window 412

oriented to the left hand side of the medication delivery device 1.



In Figure 5, a nedication delivery device 1 with a magni fying device 4
suitable for a right-handed or a ieft-handed person is shown. The

magni f yi iyjoqewvedsed conpri ses two wi ndows 4 11, 412, wh@CEgP2@a004911 i s
oriented towards the left hand side of the nedication delivery device 1 and
the other one 412 is oriented to the right hand side. In a preferred

enbodi nent, the size of the selected dose 33 can be viewed through only one
4 11 of the wi ndows, while the other mﬁ?gom14 12 is masked. By this neans,

t he user can not be confused by the fact~“that the dose is sinultaneously

di spl ayed in several windows 4 11 412. Preferably, the nedication delivery
device is adjusted to the user such that for a | eft-handed user the
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maski ng el ement is delivered together wit nmedi cation delivery device
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window 4 11 directed to the left hand side of the medication deli
devi ce 1 shievld e praskedk Alternagtivelyn the mq:¢attcried¢dy@|ry:elBVIoe Hamdﬁmyeplenatee 1

At 14 no TR T 1o BaBET B or Rt TrEing Wuae? ABEndi The FRIVINE 5775 &

Cr 0ss- sekimeritab onetf thé wihdowaanif yipg devi ce accor di ng to F| gure . In
the casing 4 , two optical systens 501 , 502 are disposed. Each of the

optical systems 501 , 502 conprises a mirror 421 , 422 and a magnifying
lens 434,18 94s aldl8sIRABLENAIWew of the magnifying device according to Figure 4. In

the casing 4, two optical systems 501, 502 are disposed. Each of the optical systems

15 501, 502 comprises a mirror 421, 422 and a magnifying lens 431, 432. The magnifying
device 4 is located over two indication positions 321, 322 of two dosage scales 311,
312. At both indication positions 321, 322, a part of the dosage scale 311, 312 is
present which indicates the selected dose 33. The magnifying device 4 is positioned
such over the indication positions 321, 331 that light beams 511 emitted from one

20 indication position 321 is reflected by the mirror 421 towards the lens 431. Thus, the
size of the selected dose 33 can be viewed through the window 411 oriented towards
the left hand side of the medication delivery device. Light beams 512 emitted from the
second indication position 332 hit the mirror 422 and are reflected towards the second
lens 432. Thus, the size of the selected dose 33 is visible through the window 412

25 oriented towards the right hand side of the medication delivery device.

Figure 6 is a top view of a dose dial element 30 comprising two dosage scales 311,
312 which have an offset d in the longitudinal direction | of the medication delivery
device. Accordingly, the indication positions 321, 322 have the same offset d. Both

30 dosage scales 311, 312 comprise numerals 34 which are depicted in a mirror-inverted
manner. The numerals 34 of the first dosage scale 311 are depicted such that their

magnified images are readable through the window 411 oriented towards the left-hand



device 4 is |located over two indication positions 321 , 322 of two dosage
scales 3 11, 312. At both indication positions 321 , 322, a part of the
dosage scabeoB/dise9312 is present which indicates the secemreadosel 33. The
magni fying device 4 is positioned such over the indication positions 321
331 that light beans 5 11 emtted fromone indication position 321 is
reflected by the mrror 421 towards the lens 431 . Thus, the size of the
sel ected dose 33 can be viewed through the window 4 11 oriented towards the
| eft hand side of the nedication deIive?@‘device. Li ght beans 512 emtted
fromthe second indication position 332 hit the mrror 422 and are

ref | ect sidetafiiae mediertionedelivery davice3 Acoaudingtyhéhe hzemesalstHeoktblesacenddose

33 is visible thr h th i.ndow i ent owar ds, t right d side
of the HEtAiEs (AR R wbRPRT Rl YAl b8 R BBk 26 A HHagBB o7
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the longitudinal direction | of the nedication delivery device.

Accor di #8Y¥ige *t he i ndi cation positions 321 , 322 have the sane offset d .
Bott?s dosage scales 3 11, 312 conprise nunerals 34 which are depicted in a
mrror-inverted manner. The nunerals 34 of the first dosage scale 3 11 are
depi ct eMaguiffingddvidd¢iandvagdichireshtidatigesy deice dadapbe ddvignaghtd disabiendow 4
11 oriented towards the | eft-handside of the nedication delivery devjce 1.
Accor di PIPEr UsReesRRfiall dosdglivancolsibednadiganiadit detvery deviceby Teregy

such th kit IfA-e4l i mages 35 are readabl e through the w ndow 412
orient e@%t@\%gbg%'ﬁtgﬂfgvﬁeg t - hand side of the nedication delivery device 1.

Magni fyi ng device 4 and nedi canment delivery device 1 nmay be designed to
di sabl e_proper. use, especially dpse delivery, of the medi canent | i ver
devitoe  Bye FlrRicAat ASRiray Aiilet L g Riiser b 19at i BoRcRaimer . hath SRRy
devi ce AyiaMMBbASEUtRE driftjed BEHPARYs Rk r@in ﬁwémaﬁ}f\lf{dn@@v’iq% S%oxd al ly

consecutive arranged body rings,” wherein the nmagnifying device 4 forns a
connection means for the at least two body parts of the medicament delivery device 1.

Additionally, the magnifying device 4 forms a support for parts of drive means of the
15 medicament delivery device 1. Removal of the magnifiying device 4 therefore leads to
an interrupt of the force flux so that the load path is incomplete and dose setting and/or

delivery is be inhibited..

A connection between the magnifying lens and the body and/or the drive means may

20  be provided by laser welding or bonding.

One exemplary embodiment of a medicament delivery device 1 designed to be self

disabling after removal of the magnifying device 4 is shown in Figures 7A and 7B.

25  Figures 7A, 7B show the medicament delivery device 1 after removal of the magnifying
device 4 (not shown). The removal of the magnifying device 4 leaves open a housing
window 601 through which the optical path of the magnifying device 4 to its display

window 41 is normally led.

30 Removal of the magnifying device 4 also leads to a partial destruction of the body 2
where parts of the body 2 will break away and leave open a hole 701. The part that

broke away was part of the holding structure of a drive mechanism of the medicament



connection neans for the at |least two body parts of the nedi canent delivery
device 1. Additionally, the magnifying device 4 forns a support for parts
of drive weanw/wBssvhe medi cament delivery device 1. RemPCRIEPGOI0MBI1

magni fiying device 4 therefore leads to an interrupt of the force flux so
that the load path is inconplete and dose setting and/or delivery is be
inhibited.. A connection between the magnifying | ens and the body and/or
the drive neans may be provided by |aser_wel ding or bonding. One exenplary
enbodi nent of a nedi canent delivery devive 1 designed to be self disabling
after rempval of the magnifying device 4 is shown in Figures 7A and 7B

Fi gur es delverysleyican! + Mrem BpWingsliructare obahagisingiasert a3 troughwhigh e t he
magni f yi i The: . 17 i fyi Vi 4
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the magni fying device 4 also leads to a partial destruction of the body 2
wher e pépyio%f"ﬁ%g“b989yg-mjll break away and | eave open a hole 701 . The
partc t hat broke away was part of the holding structure of a drive mechani sm
of t%e medi canment del i very device 1, here a holding structure of a housing

i nsert 8#8thehembgHiménmtcdhawreinf lbigse7Aland 7B pagmdfithe driveenbchemism &revited ©
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the bodyody but Buk 6 tIeETAgiriBdn 8 0hA d;d;ﬂsel\ rq?s@Fﬂgg of B c?(gcgs‘{et wilhe the drive

mechanismare free to fall out of the bo er enbodi nents the drive
mechani §npesgibleot fall out of the body but due to the interruption of the
IoaldQMpat h, a dispense of a dose will be inpossible. Qher inplenentations
are Wthin the scope of the followng clains. Elenments of

Other implementations are within the scope of the following claims. Elements of
different implementations may be combined to form implementations not specifically
described herein.



different inplenentations may be conbined to forminpl ementati ons not
specifically described herein. Reference signs 1 nedication delivery device
2 housi ngvQ 2010498368n 22 cap 23 front part of the housi n§CTAPREAN04$art of

t he housing 3 indicator elenment 30 dose dial elenment 300 indication 3 1, 3
11, 312 dosage scale 32, 321 , 322 indication position 33 size of selected
dose 34, 341 , 342 mrror-inverted nuneral 35 magnified i mage of indication
36 dose dial grip 38 housing insert 4 ,ﬂ§01 , 402 magnifying device 4 1, 4
11, 412 wi ndow 42, 421 , 422 mrror 43,431 , 432 lens 44 casing 441 upper

part of casing
Reference signs

1 medication delivery device
2 housing
5 21 button
22 cap
23 front part of the housing
24 rear part of the housing
3 indicator element
10 30 dose dial element
300 indication
31, 311, 312 dosage scale
32, 321, 322 indication position
33 size of selected dose
15 34, 341, 342 mirror-inverted numeral
35 magnified image of indication
36 dose dial grip
38 housing insert
4, 401, 402 magnifying device
20 41,411, 412 window
42,421, 422 mirror
43,431, 432 lens
44 casing
441 upper part of casing
25 442 lower part of casing
5, 501, 502 optical system
51, 511, 512 light beam
601housing window
701 hole
30
d offset

| longitudinal direction



442 | ower part of casing 5, 501 , 502 optical system5 1, 5 11, 512 |ight
beam 601 housi ng wi ndow 701 hole d offset | |ongitudinal directi onWWHAT IS
CLAI MED 180 2010/083568di cati on del i very devi ce conpri si ng: PER/EPALO OO

el ement (3) having indications (300), a magnifying device (4) |ocated over
an indication position (32) of the indicator elenent (3), wherein the
magni fying device (4) conprises an optical system (5) conprising a

magni fying |l ens (43) wherein the opti Cﬁ| system (5) is constructed such
that the optical path |ength between T € 7 ndi cati on position (32) and the
magni fying lens (43) is enlarged. 2 . The nedication delivery device
accor di W§A B IS GV &E,Dmerei n the optical system (5) conprises a nmirror
(42), that is suitable for reflecting |ight beans (51) emtted fromthe

i ndication position (32) of the indicator elenment (3) towards the

magni f yi.mgmeticatioh3delivery détiee medprigingn del i very device according to claim
1 or 2, wherein the magni fying device (4) conprises a wi ndow (41) for
maki ng 2D ingépater egmeandi §e) hadng digationy )i on (300) of the indicator

ceor di g ep igiecs fTIoaRe8 N o indicaiall poRRid3P) BRREDNERY ORIVER, o
surfacg3pf the indicator elenent (3) at its indication position

wherein the magnifying device (4) comprises

an optical system (5) comprising a magnifying lens (43) wherein the optical system (5)

is constructed such that the optical path length between the indication position (32)

10 and the magnifying lens (43) is enlarged.

2. The medication delivery device according to claim 1,
wherein the optical system (5) comprises a mirror (42), that is suitable for reflecting
light beams (51) emitted from the indication position (32) of the indicator element (3)

15 towards the magnifying lens (43).

3. The medication delivery device according to claim 1 or 2,

wherein the magnifying device (4) comprises a window (41) for making a magnified

image (35) of an indication (300) of the indicator element (3) visible from the outside.
20

4. The medication delivery device according to claim 3, wherein the window (41) is

inclined against the outer surface of the indicator element (3) at its indication position

(32).

25 5. The medication delivery device according to claim 4,
wherein the magnifying device (4) comprises two windows (411, 412) and
wherein one (411) of the windows is suitable for making a magnified image (35) of an
indication (300) visible from the left hand side of the medication delivery device (1) and
the other one (412) is suitable for making a magnified image (35) of an indication (300)

30 visible from the right hand side of the medication delivery device (1).



(32). 5. The nedication delivery device according to claim4 , wherein the
magni fying device (4) conprises two windows (41 1, 412) and wherein one (41
1) of thew@i2athdadseds suitabl e for making a magni fied i mMRGE/EPIBP/00f690N

i ndication (300) visible fromthe left hand side of the nedication delivery
device (1) and the other one (412) is suitable for making a magnified inmage
(35) of an indication (300) visible fromthe right hand side of the

medi cation delivery device (1).6 . The ?gdication del i very devi ce accordi ng
to claimb5, having a longitudinal direct?on (1) and wherein the indicator

el ement (SL nprises two indication positions (32) having an offset (d) in
the lon§i @|rﬁ%¢|CGi'¢féd§|l\tﬁfY(dle)/'C@faQQ@édlﬁﬁdpd‘é@'ﬁb delivery device (1). 7

The mdbé?ﬁ‘ Qlo%%ﬁtlﬁﬁﬁf%{iﬁ%gﬁﬁggﬁﬁgrd' ng to claim6 , wherein a magnifi ed

i mge ( is visible through one wi ndow (41 1) and

wher ei nwiheecinttheindicatdo widrdy) (3) @onﬁffised twd.indicatior glostione{3Pehaviagyandevi ce
according to any of the preceding i ms, wherein the magnifyi n13 device (4)
he

i's moun® Eefs@éﬂﬂihﬁaiongg%'\?éldkB@FCttQ'ﬂe(Dn%fgtﬁ?fr?Pﬂ@aH@Qﬂ@BV?W)dQ‘VHQﬁﬁ

medi.canment delivery device (1) disables use of the nedi canent delivery
device (1). 9. The nedi canent delivery device according to claim8, wherein
t he rredVcihemnediebilmedyll\tmryideeio@elaccrmdipgitse:taiat6] east two body parts

wher ei n magni f deV| Cc 4) farm ction means for the Ieast
foo bodysiinet g et aBindRoReNB LS MR TR Sugcon tindh
del i ver 413'15)Vdrfoewﬁ§f=‘é?ﬁ %é‘atﬂé? vﬁHdo@f 4‘?%2Is%a§ké’d. 9 , wherein the magni fy' ng
devi ce forms a support for drive ans of the nedi canent delivery
devi ce (1)
10 8. The medication delivery device according to any of the preceding claims,
wherein the magnifying device (4) is mounted such that removal of the magnifying
device (4) from the medicament delivery device (1) disables use of the medicament

delivery device (1).

15 9. The medicament delivery device according to claim 8,
wherein the medicament delivery device (1) comprises at least two body parts,
wherein the magnifying device (4) forms a connection means for the at least two body

parts of the medicament delivery device (1).

20  10. The medicament delivery device according to any of claims 8 or 9,
wherein the magnifying device (4) forms a support for drive means of the medicament

delivery device (1).

11. The medication delivery device according to any of claims 1 to 10 containing

25 insulin.

12. A method of assembling the medication delivery device according to any of claims

1 to 11 comprising the steps of:

A) providing a mountable element comprising at least a part of the magnifying device
30 (4) and providing a medication delivery device with an indicator element (3) having

indications (300) and with a receptacle for the mountable element, wherein the

receptacle is located over the indication position of the indicator element (3),



11. The nedication delivery device according to any of clains 1 to 10
containing insulin. 12. A nethod of assenbling the nedication delivery
devi ce acwordiong3ie® any of clainms 1 to 11 conpri sing th@CTEPRNIHH469A)

provi ding a nountabl e el enent conprising at |east a part of the magnifying
device (4) and providing a nedication delivery device wth an indicator

el ement (3) having indications (300) and with a receptacle for the
nount abl e el enent, wherein the receptaci& is located over the indication
position of the indicator elenent (3),B)”mounting the nountabl e el enent of
t he magni fyi ng device (4) at the receptacle such that a naﬂnlfled i mage

( 35]2 of BaAQ 'i”@éf‘?dﬂ%@'@é}e elemgndiohthe ARIANYYEG ?e\f'ﬁe%(ﬂ)tﬁé péeeepiante siche
et hod Lt & RpdHie o (35 BF oh bt B3ad)Te Bt SfolEy gt theulefrarl

magni f yside atdvomehé 4ipht band sidecoithgmégication eletivéJevidet(1)A net hod

according to claim 12, wherein the nountable el enment of the magnifying
device (4) forns the optical system(5). 15. A nethod according to claim

14, gwhefgi A rﬁé‘lﬁoﬂ%&bﬁmh& tglc%“‘h of the magnifying device (4) fornms the

magni fyi ng device (4)
wherein the mountable element of the magnifying device (4) forms the magnifying lens

(43).

14. A method according to claim 12,

10  wherein the mountable element of the magnifying device (4) forms the optical system

(5).

15. A method according to claim 14,

wherein the mountable element of the magnifying device (4) forms the magnifying
15 device (4).



