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WD 2008/ 040479 PCT/ EP2007/ 008363 Optica
determ nation of the position of the stopper in glass
5 The invention relates to a net pgk/EPR007/008363

WO 20 V@’@rﬂrﬁ. ng the stopper position of a nedicanment

cartridge in a nedical apparatus by neans of a |ight

source and photosensitive sensor surface. Mny

phar maceuticals nmust be injected into the body. This

pplies in particular to 10 those which ar? i nactive

Optical deteaninationaitane posigan 6f thecstoppey ngsiast gmpoules

adm ni stration. These pharnmaceuticals include in

particul ar proteins (such as, for exanple, insulin,
The invaitM i21atbe taramesthot ﬁb:edérermrrsbg theastbphguipesiten ptag.
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photoseH§ﬁ|9e s%hso;‘%hr%é on into the body. 15 The
veéntional 1nsulin injection apparatus is the

|nsuI|n Syringe. ThIS has been wused since the start

i nsul.in ther
vany PSRl DT b aEcTs ¥PRs ASffuar o
those wRER ar8SR&Gival drark Rriasinpiow: ofNeotiity bel cHaBadms'wtra‘t@es These
are at present irreplaceable, e.g. i.f an insuli

pharmatautiasds ineludesn eeariiauar %rﬁtela@(% i der Wfﬂ@'ﬁymsuhr? growth
hormon% 35%5%%??% cgf%% %ﬁé& %)érﬂguéhﬁbd?ﬁébsor Ha8t vaccines.

enan uni ver sal

Syringe@\aktrBMdnt pehs oadrveim:aigenusu mes pee petdomigantingsed for
journeys. Insulin syringes differ in their

injectiondaty #1589Hh and graduation according to the 25
concentration of the insulin to be used, W40 or U100.
The insulin can be taken either fromvials_or eI se

The conﬂ/eonmmmenmmfmjacadn aaparatu@&thtednswrﬁls%urlnﬁiepéf% hagpgen
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stepwisE BY lihF&d L?Jt:oﬁ%f@héh%dﬂmfﬁeﬁeégmélamﬂm@bbﬁaﬁy |N;evertheless
necessary when the insulin is drawn

syringesgre algeresFhidreplaseable, ¢ids iibar iNsydn PeR ’%iﬁ%% C\m?fﬂﬁ:t'ﬁﬁsa“d

k t f
e so BT Rck AT kgl 98°h Ly o 1 g o
mamten%‘ﬂléé inaaheimiversdlidvailabitityrie guivantageeuar @spmbfshrry\g
for error-free admnistration with insulin syringes.

journeysA further injection apparatus which is now very
wi dely used around the world and especially in
Europe is the insulin pen.

Insulin syringes differ in their designation and graduation accordmg to the

concentration of the insulin to be used, U40 or U100. The insuiin can be taken either
from vials or else from the prefilled cartridges for insulin pens. This makes it possible
to mix different types of insulin and reduces the number of injections necessary.
Particular care about freedom from bubbles is necessary when the insulin is drawn
into the syringe. The directly visible insulin dose which has been drawn in makes it
possible for the user easily to check the amount of insulin injected. Nevertheless,

skill and regular use are necessary for error-free administration with insulin syringes.

A further injection apparatus which is now very widely used around the world and

especially in Europe is the insulin pen.
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WO 2008/ 040479 2 PCT/ EP2007/ 008363 Thi s nedi cal
apparatus which is the size of a marker pen was
devel oped in the md 1980s and is enployed nmainly for
WO 200B/00478ensi ve insulin thetapy. A subst antF"z'iT"EP“%/‘](r"?008363
i nnovation conpared with insulin syringes is their
use of an exlchangeabl e 5 medi canent container. This
contai ner, also cal]ed car or cartrid [ .
This meqHCEPRATEING WHSR HHeIEaOLa ST REEDR) WasdEveldned in the.
mid 19@@{%&?&8 gb;&ﬁ%bﬁny o7 ehdrednicnkRetiRgulinpBtApY. Pesubstantial
He pen is operated, a nee I e
mnovatmrecmsatdmbwstiemsuhg siisgenis thiee userafandeehangeable

mecicagSu PR SRS e B ST B AP bR g
insulin WhERaHp ﬁ@&B?"ﬂhé ?ﬂeﬁﬁﬁ%t@i@sarﬂi%lnﬁ@r[d@{antmﬂh%dhuﬂm e before
|nject|on 10" stroke whi ch advances a pl un

use. Wheo@p@pen is operated tar herde @irrceatiegealng d'%f e&@%&%@ge and

achlev%eﬂrgﬁ}?%rﬁf qu?gipﬁi)f%g hgss%tleé&o Hé&é’% a&inﬁftﬁ,ﬁa’gc;mgf ‘([ehe insulin.

An inje¥idraad releasa hednanigim genen'a@eq)dummg}a i0 Jetchen @arinjectioe
stopper stroke. 15 Insulin pens ar IVId into

stroke Wh@bﬁb’@lnée%ﬁd?)“#'é@%racﬁl SoRRIan U, Cp % F‘USQS ihe
prese]e%'tescﬁgéééJ e Q8FFereb hﬁoctﬁé?éﬂgggﬁsﬁﬂad T%@er?@@r‘iéﬂ isriQsually

ani sm orma unit I cat ed

 consistsaifiaf ragd phmgeastiaramthoh:spmﬂ lerigth @Qéﬁﬁp@n@lﬂ@ &0 theheartridge

cartridge is enptied. Reuse of the netering

- stoppey ismis not intended. In contrast to

prefabricated pens, reusable pens nmeke increased
demands on the user. Thus, when the cartridge is
Insulin pbasugeeddlvk:ted into ¢1sgﬁ§@bte§¢r@meﬁﬁg&afewe,semtg@tc@ée,qildbsposable
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ones, 0 SRR oBF REPIUKAR, rERankBt A SR o fEEaEl ™S e
manufathiep afl B Hapessd loy togmh@raaﬂtmha c-,anadgahs énmpmed dReiise of
the netering mechanism This nust, be c‘%r ried

the mekeénng maqa@nﬁmys ppt fendeskdn FepEas!do REe QHE%‘PSr%e“SeF%Jsab'e

I

the plusddragasm RbsHse psthdated o lthe sizetirsg aosatuﬁmrﬂhetakﬂasmiaimj
i nto manual and sem autonnti c t he

dependiamaainaisel (e viRUI0 @RS 418 Brcactsie hE Frmganeousy
actuatnﬁq?a%%‘éﬁ@! furlcliEn i dﬁ HEHHSHh P E:ﬁﬁm%ﬁ'g %@Jﬁugﬁﬁé@bﬁﬁﬁﬁ%ut

aration and progress of e I njection.
very caesinlly agthe meﬁb@@mseuhammatmnsns@. stickieg of th@gﬁumg,er stem,

may ocBGPEPANE N SLBEE LS LR %ﬁd%é@bf"ra% RS
actual injection step,

Reusable insulin pens are further divided into manual and semiautomatic pens. In

the case of manual pens, the user exerts a force with the finger to actuate the

injection button and thus determines the duration and progress of the injection. By

contrast, with semiautomatic insuiin pens, use ié preceded by a manual tensioning of

a spring which stores the necessary energy for injection. In the actual injection step,

the spring is released by the user. The speed of injection is fixed by the power of the

spring and cannot be adapted to personal needs.
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the spring is released by the user. The speed of
injection is fixed by the power of the spring and

cannot be adapted to personal needs.
WO 2080/I0RT807) 008563 | WO 20048 000 163 i S0l 2dRe TIHP20TIGb8363

optical sensor for use in a nedi canent
WO 2084 mo.gu 3 disclones pstapiicalysansan orafsavifiacmegisament

i SRR ShaBE P S PSS g L

posssblle'cﬁmwes’cﬁiéﬁs}?@f i Rparent GteBédtiy warkifdis Thahgheasurce used is
i near or two-dinensional CCD elenents are errpl Oéed 5

an arraasaf.umg M@eéqe@sxbmaf orgmoghigensiopgl L pleseants apegmployed
| measur enent and el ectronic recording of
as lma%ng(?i% ﬁﬁ@h a light source and an optical detector.
The det ector is disposed so that it detects the
amount of lig h% reflected

EP 85&3é9| %’bﬁ@@l@ﬁ@@rﬂe\%e o]_'@gtlp@iﬁpeﬁgueé@eé‘ﬁ @bldtn%effﬁguc recordlng
of a dok: #hts Rint'doAtidahd ah%ti%&lrdéi%tor\'ﬁéggt%cﬁﬁﬁs a@posed so that

scl os an apparatus for adm nistering a nmedi canent
it deteownwuoml mgnomtsaéhgbir refibetedrhyy avsytingthiashl therretegiad amsmnt of
| ement and/ or te of o eration of a container
light is (eéa’rﬁd tPﬁ@eém“&\i@g“%u' e "‘been pushed in) can
be recogni zed. 15 The |nvent| on relates to a nethod
for determ ning the position of a conmponent in a
WO 206866635 displasas as afpangius fer mlmﬁiearﬂ@ﬁdﬁeweW@ahgmapﬂsmg

& Sens‘?%@@%ﬂ@"@dﬂﬁéﬁ%ﬁ% eggor{%ﬁael%?ﬂ%@e NG s Iénég%\é%?l er%tlon ofa

contaml@h{’é gsersditiaviee seplangeshud been publeedin) chnrtst fegognized.
I houette of the conponent is 20 generated on the

sensor surface by irradiation of the conponent wth

The in\)éa:nﬁﬁﬁ rél%a?geg Bz ettil?(?d]fc}rl?a%téi"f‘ﬁzﬁlng;%étdo%ﬂloh%ftah&)mponent in a

oué e " Sensor surface are converted by a
medicadéb@ar@lﬂiﬂ:&!&ﬂg rgtravel distance by engross ofi ayra kighttsleerce and b) a

BN N X R I W T
photos&ﬁgwgﬁs%r%ﬁﬁcéswhgre%ﬁFétl?lﬁ Shotetta of &M Eémponent is.

C unit, ‘one or noré menories, output and
generataandn te siendocesifaaa @ytmamatuenmﬁﬁmcompnn@r&w:b‘nhght from a),

ien S A SR 2R n 358 B R o o o

data—pr%ﬁéés‘?ﬁ% uRittht8 tRé PRERIBhoTthe 8dinpBhEhN@|Ahe todhatraaslidistance.
the carrying out of a position determ nation. 30 The

met hod rel ates in one enbodi nent to the determ nati on

A data prf'ocegsm%ousmtt COonnSIS({S fitrsr{ﬁ/ of hardware components such as in particular

a central arithmetic unit, one or more memories, output and control devices, and the
technical connections between these parts, and secondly of software components
such as, in particular, an operating system, and a program for controliing and

evaluating the carrying out of a position determination.

The method relates in one embodiment to the determination of the position of the
stopper of a'car‘[ridge for a pharmaceutical and in particular to the determination of
the position of the stopper of an insulin cartridge. The movement of the stopper of a
cartridge for a pharmaceutical such as, for example, insulin within a medical

apparatus (e.g. insulin pen, insulin pump) corresponds to the delivered amount of
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~ stopper of a cartridge for a pharnmaceutical and in
particular to the determ nation of the p03|t|on of
the stopper of an insulin cartridge. The novenen
WO 200B049438per of a cartridgé for a phar nace?n@TbEa?ZWéﬁoam:;
as, for exanple, insulin within a nedical apparatus
pharméd%—:m@lcal Mdbinfingish of ih&qi»o%qmnfpétopmmemmh‘simh@ea
del i vered anount of W) 2008/ 040479
medicabepperonis euEsks therRlPrRsayes & fontilandmaatodhe selivered

wamounhglept‘?%édeﬁﬁcé’lf(e‘;tj %’Qﬁlﬁ in a cartridge when a

apparatus i s op rated therefore serves to
control and nonitor the delivered am)unt of

v RS TS B T B B o
compoﬁgﬁ‘ﬂ WhigR i9had of BTREsHhg WBVieB bysmeard oﬂfvhicthe amount of

sting device by nmeans of which the anpunt of
pharmqnjmznaueme delivered tsepreskt. Jémse@omﬁomreiswhlchvmp@rt of the

t, which
ad Justh\giagglgﬁgn@ cgpglgt '8 par meg éﬁg Gf s%a% g?&(.lrn@g Rg&"%gﬁ?re
rectangi%’fa%%llaté eGhaga Qhapébﬁﬂ logticers) pmjﬁntmdmlsbia}meﬁmtﬂy
hérs) projection which is fixedly 10 conn ctaﬂ 9
Rde ffiusting

conneqtmtcaﬂ]agdmﬁgng@w@% agf viviph mp\f.%\r@geth%wﬁ

sovice g Pt b1 Rg PSS SHBTacHRE A oz grassnano
moverﬁdﬁm@ of tHehsilhelukbte aii@fggtrtdmrﬁaen sarfasalisf tmmertsd doyribedasal
y the data proceSS| uni t

procesgharinidam Neamog s rerTaeraled & b SefER e Y fruin). The
adjustlr?qjggzﬂzé @tl%vﬂhé%d@ert\bﬁeh sy dMN fheds W@' @inpBnek along a travel

he conponent along a travel 15 distance. The
distanceeThednethbdtrelteminea furthe @mbodivenhisdetegnination of the

.. determnatjon of the Sitio f ;
positor g oy oat AP AL 7 BRRTPoR L obTF Bgfiiide Rlepd unit
conver!é"lhb préPBYS et bR BY h Phalnasedticaribé. d@fveied into a

pharmaceuti Cal to be delivered into a novenent

movemmboﬁanott@npomﬂﬂeﬂbtodiﬂlwﬁéfhet plearpasestiedlul e £¢edo thi is

cconnecif’[e%ﬁf‘j ;sglg(itc{‘n’)(;icﬁ% of ﬁgﬂgfci (J))Z goe rH %rd%f{@% :I"}Jah)é grﬁ%:ceut,cai cartridge

and se@@\idl%dﬁ@@t]ﬁ@r RafesBeoo ty tHe m@@éémmgrmem‘rthmmtdnyi thetrblease
e presenting nmechani sm-and the re#
t%e position of the feed

mechamﬂh’&mﬂ@l’\’ﬁf BWQJI@W'V@CQUWQGHO FeteraNBaRG T al

[
it GRHREALERIAD 4 1% PRI Paf i Bl eRtoplich dament oo
geometritafyghaped ﬂir@a*&ﬂrhehezogaf bodooet ati piaiel yvhs:rlmpé"atedly connected
t hree- di nensi onal body or f]at pl at whi. c
to the fprtaaity WOBTRIA GaoSondfes PUelin : GRREangndhe sensor

surface;gﬁ glﬁ§?899 tH8 £ é(%(?]BBU?%%H@tﬁéﬂ&@@?ﬁfﬁtﬁ%gﬂaﬁliﬂ‘ﬁx§§ﬂf@r

ace. I'S case feed device is th
compoh\@ﬁt@@ng\laltmmmadﬂop fixes the

To carry out the method there is use in a further embodiment of a data processing

unit which is integrated in the medical apparatus, i.e. is a constituent of the medical

‘apparatus. In a further embodiment of the method, the data processing unit is

operated separately. It is possible to use for a such a separately operated data
processing unit for example a PC on which a program suitable for operating the
method of the invention is installed. Exchange of data and control signals between

medical apparatus and data processing unit must then take place via suitable



10

15

20 -

25

30

conmponent along a travel distance. To carry out the
method there is use in a further enbodi nent of a data
processing unit which is integrated in the nedical
WO 208p/040478s, i.e. is a consthtuent of the nedh &HP20§7/008363
‘apparatus. In a further enbodi nent of the nmethod, the
conneclial »AAReSRSSidrgasiin pairicutme cabledopepeiictse rgdiollin k$ or via data
possible to use for a such a separately operated data
carrerssr ocessi ng unit for exanple a PC on which a program
suitable for operating the nethod of the invention
is installed. Exchange of data and control signals
In a furtietrwestod imedt oﬁﬂhea’pp’shcait, as apediudaand/er eders (fagfasissing or

dispersaty £PRGRHDBRIRST B6 oL P eI Y] e byaoly fres

the cor@%ﬁérﬁ@!d’ﬂ ga ¢abbEdiseMediddsthettiar Whlﬂkmm/rabw fixes the
ata carriers. In a further enbodi nent of the

componetttalang ariraxpbdistarseaant] e hatesensifverSansen §EIAge-or
5 dispersion) is attached between the |ight source
and the hol der which novably fixes the conponent

The ligl fABc@ cbhgvelind piefereed anbodimémienfiiod desthethiofn LED row.
novably fixes the conponent alo a tdr t ange
The LENEW eygh s sensiaive, o abiorealr | i indviiea i of e LED
e | r
row meyHHEch S0 Ry afoR” i S AR, Eodfiging lens, in
particulefaeyiinadcal lehd, husyebb edachdth betw&.ﬁn/ﬁheLLeED repangfthehe

compor%ﬁp%%ﬁg?sﬁep% haye ab%gﬁtgqmgfeé{ RG r]eeﬂ('%]g Whlcﬁarﬁ?y flxes _

the corﬁb&ﬁ’éritgﬂi akral/BNGistdiRy: be attached between the LED
ow an e conponent whose position is to be

det erm ned, or the hol der whi ch novably fixes the

en a vel
i R b O el ) BT Gppdrud it 4l Spyrce.
anotheF @[%bbtiﬂﬁéntscﬁl#tﬁé ﬂqeth@d laBet gt icgboestatenby aof lebbetwo hght
t hod, | aser generated by at |east two

source$ a@gned Sldar‘ﬁb’@d%th@ﬁé%ﬁ%‘l“QBt Baydn @@mcuﬂiﬁrsbq efer 1 ght

may in particular be red. 20 In another enbodi nent of
the nethod, the sensor surface consists of a row of

In anotBér &RBedinsE B the hestead Shemboa&ﬁé&rcm@bﬁa raw@ED
i ne-scan canera. The _arran écbglkes | ace for
arrangaske@Rics eleBaGiSasHet BankE e3AMPIE. theCROHR 8 ath%'aﬁEﬂ ghe

arrangeg‘ﬂ%t\r/ tgﬁé%gﬁaﬁzleﬁéb g%%@me-rglﬁﬁﬁ SEBEMGe B GBI B S fare or
rectangular area. These sensor elements may have a wavelength-dependent

sensitivity which is greatest in particular with red light.

The invention further relates to a device for carrying out a method according to the

invention in one or more of the embodiments as described above, where this device

comprises at least

a) a light source (e.g. an LED row giving a normal or diffuse beam; or the
individual LEDs with normal, large or small aperture angle; or the light source
generating white, blue or red light; the light source generating laser light in

white, biue or red color inter alia) and
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"~ sensitivity which is greatest in particular with red

light. 25 The invention further relates to a device
for carrying out a nethod according to the _inventi

WO 20D8/0e9d78r nore of the enbddi nents as descr?%@@%%’chaﬂ%%

b)

d) &

where this device conprises at least 30 a) a |ight

5 PIR? Wiiclgfixed) nhdRblpalogigwd trgvel disianes, ocordponeside.g.
beamm or the i ndividual wi t h .nor mal | ar,ge or

slorPEr el phameacavical C%Ff@%é of |P6Ht0f§'6% MederingbABYise ohg
i‘}@d S Fpgﬁﬁat&f in &Erﬂc‘u@?tof ahhﬁsu!!rgﬂfén P WaReOfaRe Bsed LR of a

aser bl ue or color inter alia)
afedxowaaﬁ@r&ammmrzsgrt@umrﬁpsmme@araesaha)bgm@ hol der

m@{kﬂ%h ) Xi%(/@ Sg}%gtgrt {%‘E&EO@? }etaﬁgfﬁjlgggeurﬁé gﬂ%ﬁgeglengthwise in
S%Wdr%ean QfeaP@'d. OEDlMR-sRIresaMarages sensof e&ments with

medi cal apparatus, in particular of an insulin
wavqalang’thatﬁemme\héean@hvlty Of sansitly gree %ﬁﬁﬁ‘ﬁ‘iha‘{’ﬁ]%e rl?"ﬁe or

%ﬁ{ﬂqﬁula{? an inslin pen inter alia), and 5 c) a

b tive sensor surface (e.g. sensor elenents
Aldaf pritck SIRE tuhi (88y. icdmposedvafen lmmennmfcea‘a"e(;ewmg 3D,
I'i ne-scan canera); or sensor elenents wt

orvl @nigime e peih 1R OSERET MRy Slgm Soainoping Hp for
%Iﬁf?} gétthg“cbﬂtrm gﬁ?ls bl the cQﬁnecftﬁg éiér&@h@s BPethedihdividual parts

ocessin an i nmput unit
foRjethiea ity operatiag @rogrhﬁw wldtpragra;m |f®rm1@.it|lailngrih8 sepRer

S RTPo T aara onesobs st find Bhapfgiift o
bS%’uHﬁ e &ﬁfésbonﬁﬁ@eédiﬁbor\ﬂéﬂtha@@@mban@ RIlQERM the time-

programftor eval uating the sensor surface in
depertdent change;cuﬁheaaﬂdﬂ@uette@mg herenser awaace and establishing

B8 b A Tl s o

dependent change in the S|Ihouette al ong the sensor
surface and establishing the position,

the ‘
Rbeidatp piesessing eyionay hg @bw&m@h@qnsﬂwt Qg#é? medical
rocessin n he
G S Y B2, RSP mEgsL bbps
iﬁ?éijgrﬁféd @dtpPredarsinglbeit 26mipniseg nraﬁmzlcmn@tlpn @resprating
uni rises in this connection (%Jo?rat
system an a program for carrying out the posu efte rmlnatgon according to
the invention. If the data processing unit is operated separately from the
medical apparatus, exchange of data and control signals between medical
apparatus and data processing unit takes place via suitable connections such
as, in particular, cable connections, radio links or by movement of data
carriers. A particularly suitable separately operated data processing system is
a PC with operating system installed thereon and with a program for carrying

out the position determination according to the invention.

A device according to the invention in one or more of the embodiments as
described above can be used to assemble a medical apparatus which is
suitable for administering a pharmaceutical (e.g. insulin, heparih, growth
hormone, interferon, vaccine, antibody inter alia) into the human or animal

body avoiding the gastrointestinal tract.
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system and a programfor carrying out the position
determ nation according to the invention. If the
data processing unit is operated separatel fro

WO 2088040479 ppar at us, exchangé of data and coREF&P 5300 7003353

signal s between nedlcal apparatus and data
processing unit takes place via suitable connecti ons
such 25 as, in particular, cable onnec s, .radio
ThaeestiopydsibalheSgte e & ek pEpges BF nbBic’a
gﬁéﬁﬁ&é&ﬁ%%&#"érﬁ%ﬁhrﬁ‘?ﬁﬁf BEHUMAPBH@, @He Badciical apparatus
rocessing s emis W th operating system
corsipakingdntehelizon and with a programfor carrying
out the position determ nation according to the
invention. 30 A device according to the invention in
8% BhsdBlefhetit féhﬂo@ﬁm@amtsso@@teamm chegoabaye
can be used to assenbl e a nedi cal apparatus which is
suitable for adm nistering a pharmaceutical (e.qg.

bﬂ%{éﬁﬁhi%ﬁ?@@hgger%ﬁ \gftrtg gfrprp 1)51”5’ P?cepltiglg %%a Eﬂ%rrmaceutical
ani@g. c’ahﬂdge)avme;ﬂe e tdveptasé poithe eatihaal dm apper oNbce

20081040479 7 PCT/ EP20071008363  The |nv ntion
addvhich ifaglpged Buigrlightdy 3 SlopPREEWh 0P fyng @gaﬁ%ponnected to a

| nj ‘Fﬁﬁﬁ%}%’[%ﬂﬁﬁ&%ﬁﬁﬁ@ légllﬂéqlnarfoee ibwé}rbriﬂﬁé%ﬁlai id ®rthected to

cal ar at us rrprl sin
| ntaea:araiulaaﬁd at)roagbardectelaaté]starfo@rcalmqum@d avt o

R R R R e e n

cartridge), where the receptacle on the one hand an
upper orifice 10 which is closed fluid-tight by
)t @pleehnishl compeneniria the fam ¢f %iﬁﬁde@@@aarﬂlémacorﬁpwg@pn the

stem ,and, on,t |
cormediat £ 5B St Al drocE iiEy 8 e
cartdishdroak@nabé otferthamd 4 sl widt whh;h Bﬁamactoﬁtlon of a
novi ng the stopper by the plunger stem 15 c)

t ecelensal transipsrbaamey it whichy AOPeRn Plosat Hﬁ@?ﬁ.ﬁﬂss%a

CoMEEFLRUSFRoL%, 11888 ol MRH DBt e
on méeral betheldrtmackatchl imiah appraegriate tewensettudthe plunger

of a release, transfers the anpunt, which has been
pr ST a0l RSIPRPYSF a

“d) a technical component in the form of a metering device for presetting the

amount to be metered of the pharmaceutical,

e) a technical component in the form of a dispiay (mechanical or LCD
display) to display the amount, which has been preset by the metering unit

and is to be administered by the medical apparatus, of the substance to be

injected;

f) a technical component in the form of a release mechanism for starting up

and carrying out the injection comprising in this case also the removal of

air bubbles from the cartridge before carrying out the injection, which
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metering device (e.g. by fixing an angle of
rotation), of the anpbunt to be 20 netered of the
pharmaceutical in an appropriate novenent of the
WO 2008049479 stem and of stopper; d) a techni AET/EP2007/008363
conponent in the formof a netering device for .
Pr eg@itionagy Ebeprisedurdevice becorgingriedhefnviehtion in one or more
phar maceutical, 25 e) a technical component in the
f orofths embarispenty iREEAPO¥E- LCD  di spl ay) to
di spl ay the anmount, which has been preset by the
metering unit and is to be adm nistered by the
A medibBidhgRiratap ettt tgpe of intdne sbediamrd in paitisulair iy g fegm and
30 f) .a technical_conponent i.n the .formof a rel e
functionet RRAFINRSH Q1ald PRG SHEFDIReY RIFHioR Rl 2B ey phefmaCeutical
L ech cm;‘{.‘rm | SHledr8rdn| eardtibedy ifter akapval  of
©g. h%{arrﬁbgbg{kgs rc()jr%h%‘lt' eelt:fgrroh ik/g%(gﬁ%efore garryiﬁ%}oout
the injection, which WD 2008/ 040479 8

PCT/ EP2007/ 008363 .. addi t ] | | i '
i o b e AL PP bR 3008 fEone
means ?c?f"é%gﬁﬁﬁ Bh8/Rpreesindastachayer sidnaedandbt kppbome irterface
of this"type is in one enbodinment in particular ir .
for transhitting dataand/ob siangads ioan@er A %extﬁmqiéfﬁpwcawnﬁ which is

. , | o - o
configuf gl g5t the 3B Fal it fibheRing br B dttforaigra_ecLl | o
anti body inter alia). In a further enbodi nent, a

Such MRS ASEP TSRSV BPHAES F iy OB 028 O the

-] and at |east one interface 10 for
medma?'g%ﬁ%lﬁ%ﬁﬁ.i ng data and/or signals to and/or from an

external technical unit which is configured for the

Said e TEERETL N s e s Eabr At Shst b sterino
and/orggﬁ,%%gﬁ\tb'dété Bkl S§mlofs inBaullefedi cal apparatus. 15

xternal technical unit may consist of a PC on
which a program for storing and/or processing data

A medi%:lzg\]lda/poprargtlugrfrzil lo%e'osr rhcr}rsetc?tJ thg%‘escribed embodiments can be used to

“inject insulin (normally acting, Iong—actihg, short-acting) or GLP-1 or Lovenox or

another substance.

The invention further relates to the production of a medical apparatus in one or more

of the described embodiments for injecting a pharmaceutical into the human or

animal body, where

a) a base element is provided for mounting at least one technical component;

b) a receptacle (e.g. cartridge for a medicament,rin particular insulin, heparin,
GLP-1, peptide hormone,.growth hormone, Lovenox, vaccine, antibody and
the like) is provided,;

c) a plunger stem is provided;

d) afeed mechanism is provided;

e) a metering device is provided;

f) a display is provided;
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A nedi cal apparatus in one or nore of the described
enbodi nents can be used to 20 inject insulin ,
(normal ly acting, |long-acting, short-actin or GP-1
WO 2068/0404780x or anot her sub8tance. The inveﬁbTbEPZOOWOOS?»G?»
further relates to the production of a nedical
g) apprRiaskusedhmniore ioprovidesl; of the descri bed

h) ﬁgbﬁ%gllygﬂﬁggér{a\%%ﬁla? tg%qg@qﬁ g ogSﬁ)é@@a%}dém N c?g?sing data
. Qﬁ@fé‘r%&% 4 ;;’%;BF L, é*fedh‘ﬁﬁ:%tl uﬁﬂee beghve Cirﬁlnch |s configured

Conpo receptacie (e.g. cartridge for a
fezditorampand/or prqzassingudaia and&r |aignal$bequrnrﬂv1ded1p 1,

) Biobey e S TBtte ks e o ITHEES oV eEH T e
égv%'dirﬁerﬁ’t%% qlagkribedl adoleeslprmad@ni smis provi depl

. nmetering device is provided; f) a display

j) theondivtial vonstioensAoum @) o DETE BeUPleshivE e ad}!n%t'onal unit.
rel ease mechanismis provided; h) possibly electronic
constituents (e.g. neans for stori ng and/ or
Pﬁ@mtﬂgaﬂﬂ)@?@tusmdbmr ne taothal isvéticanckrobe Usemlrapartlcuiar for

technical unit, e. a PC, which is co ur.e
&hemrc)ﬁgylam/@d/ﬁam@é%@« olf diseasafursr @ﬁﬁﬁ‘ﬁ“gw 05&@ body by
Rl2Rs e, rptférh?ac@uﬁ@é? ey op]gr‘%ﬁn'{ c;%&‘?%@hﬂﬂ/ i5QirhiMeshed or

I'Aventl on 1 n one or nore di nent’'s as
Irzbesmﬂhbq:ﬂasarbmtesﬁirsal aot;isdel asj fortaxampheli thi deatment of
g E Eltuents froma) to i) are assenbled to give a
iGRES st . The medical apparatus according to
the invention can be used in particular for 10 the
prophyl axi s and/ or therapy of a disease and/or
A deviatysingigis iobanefor rheremsaypanenie and sefves praricHes medisa!

prposi R RRTBTRERUBELTY P i B 808 e

compohd§t dorRritsBRéN® br nibirakedrAgnisyandiserves to d:6mﬁfyd.ﬁm adechnical
consists of one or nore components and serves

or non Ffa}fWQﬁJlfla‘rctlﬁﬁdP\cfuﬂCt'qmﬁﬁ%@lc@lﬁf ﬁa@f@te@l}p@ftr@mﬁf%@f feree
work, e?lergay, SHRRHANGEDsEN e, MB N URBD: YgrP, TR nPREnal®€of the
structure andfor form or the storage of a substance, or stbrage of information. A
function is not technical if it relates to the input or output of information by or to the

user of the device or of a substance by or to the user of the device.

A component may be for example part of the technical apparatus which provides a
partial function in relation to the overall function of the apparatus.

A component is for example a reservoir. Reservoir may be an exchangeable

cartridge comprising a substance (in particular a medicament such as, for example,

insulin). The exchangeable cartridge may be suitable in particular for use in an
insulin pen or another device for injecting a medicament into the human or animal
body. Another example of a technical component is a device for pumping or a pump.
Further examples of technical components are in particular syringes, needles,
plunger stems, metering units, mechanical displays, tubing, seals, batteries, motors,
transmissions, electronic displays, electronic memories or electronic controls. The

meaning of purpose in connection with the technical device is intended to be in
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conmponent consists of one or nore el enments and serves
to conply with a technical or non-technical
function. A function is technical if it relates
WO 2008046488 of force, work, 18nergy, materi aIF'CTJ'EP20074’008363
(substance), data and/or signals, the maintenance of
particuleR ehe2fovbirient uf kgud dioom oﬁemwtotdrthrom@epwpoae is for

substance, or storage of inf t A f
examplggtennedrhy, maying H4u ¥piwee ff?)&ngﬁl%gqn”}ﬁ%‘[:fo & ng-ﬂ%l‘”%ﬂhe

purposé %{ oRb! b%r\yf&tl&ﬁ of 8 rﬁQ&can%‘ﬁ'E |rﬁ(§ tﬁé"ﬁuﬂﬁﬁ'o?%n%alo@ocﬁy

the user devi ce.
conponent may be for exanple part of t he technlca

A compagiogt Tt 00 TP URrbIref FoATHEA PoarTs § e Sp S b o
compoﬁéﬁfE%‘SFH r§ cﬁg{?@mm Sur%o‘sé%@é’tﬁélf A 8eRRicYPEdnridYion is for

be an exc ange cartrid ge conpri Si ng a subst ance
exampl(eumcqmesotuouloécompm@ntmwéwh I8 guiiakls forf tornseniting f@rce work,

eneoy, BRI} B 2RI RO o BBt 3 o0

connec@&i/fo%xﬁaﬁfplé wat%a:tnera:gamdaed@mm@ma fixat @nédt@rimaﬁnonmctlon
ani mal 30 body. Another exa atec

(gluing cesmpwingnfiveinc V@bﬂ@er@frfhﬁdﬂfﬁ r?g’fOQFh%@ ‘ﬁb‘ﬁ%‘ 3 '@i&Ptﬂfér
mterlocgéﬁ(?%rgs % r%[ﬁtatll C\K}i?é C§,1| i & raBidARL LUl ar
r stens, ‘metering units,

eiectrorlﬁi@ghéﬂ’tt fial, élllgnﬂ lae@’n drube fige. seal s, batteries,
not or s, transm ssi ons, electronic displays,

electronlc menories or electronic controls. The

tnjectiog‘?é{HenigltrBEu&#HrPQfsﬁjﬂsrﬂaﬁéHéﬁﬁCﬁdr@éhlzw dthiquite B\esRRAahE A a
Ice 1s Intended to be in W 2008/ 040479 "10

cannul POHRRI00TH S08RES0r fpuaptmr@ajlyanomwah@\@mﬂ siEh ps fuparticular

a pen 1@93%%”%&%% ¥| ﬁ' raa%r aﬁ!ﬁ%ﬂ ods iritpdrmuscular

lntraver‘icﬁﬁ:e"r\’fpédutérféoﬂ@ A1 intrawrtiduner. injEion Mme Subcuadrepus
be 1njection of a nedicanment into the human or anj nal

injectiob dakes Page vodpmesin thﬂaS}leéméldﬁ ﬁ@éif‘é@iy PASKIG eRRK PR NOL very
painful eaﬁ,ﬁ@r {0 J]eé‘tagﬁpgg{q@eo%%{% thﬁué&ﬁlé’rr ifRICHOR takes

place lrﬁQ%ﬁ%gétlénSinﬁefg?éate‘EX@R@|eG:|saircmmwmﬁs soclobsciomeaampias,

which is suitable for transmtting forc
painful padegieal ininarthisl is Lsuply aﬂé@jtak%hg aiISta\ﬁ) &ﬁéﬁ\?nous

f

rieciof BB FITF o RIS o gy 12 2
in :ntra&LﬂEHe@% m?emhe!rf]vl ag:harmmeem@i IS/passieidrtk';lagﬁy andehthe dermis. In
reertsUE e o e B sto i sy Tashih 8 Phs EFtg o ne
human 3P anfPhABJIL TRYBE  Fstirigtlishedin! fa#iduI RoRsh HitrddiRtibhks a

substance through a medicament pump, an infusion or another type of continuous

supply taking place over a certain time.

A cannula is essentially a hollow needle which is usually made of metal (e.g. steel,

stainless steel, gold, silver, platinum). The end of the cannula is frequently

sharpened by grinding at an angle. The cannula may be pointed and/or sharpened at
one end and blunt at the other end, but it may also. be pointed and/or sharpened at
both ends. The cannula has at one of the two ends a usually conical attachment

made of, for example, plastic by means of which the hollow needie can be arranged
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Injection is the introduction of substances in
particular of liquids by means of a 15 cannul a
ether with syringe or functionally conparable

WO 20@@%)4%7§uch as in particulldr a pen into tReTHRAAP7%P08363

ani mal body. Inter alia, subcutaneous, intramnuscular,
for exaniple dygnshing drtcrawingaoreo ezsmadigal mpea”atua sugheas, for example,

injection i s known. Suybcutaneou ecti
a syringp e EHTET TR ThRALRH R ZAd T U RTLA Veripa Q’aeéﬁ cpgtainer or
a medlﬁﬁr‘h@ﬁt ?M‘ng L cHBhYIa frleY W fuﬁBﬁb@'ﬂﬂb%d&iBﬁ%ﬂﬁéﬁ@?nrﬁg’e a
e patient hinmself. Intranuscul ar injection takes 20
pen, a plisnpeori artather md@abap@rﬁw giitehlecior this psiresges o regmove or

for exa pai nful periostea
SUpNyaﬂFﬁWiﬁo?}ﬁ@n ?“Obﬁagﬁ%gﬁgx by nedlcal staff.
| nt ravenous |nject|on takes place fO||OMAng
venepuncture directly through a vei

The dnametea@ﬁtrmmla (pdeinabaianeipnas Hﬁ%@lb’t $té%ﬁd lnéﬂﬁh@s@@age

di rec he At i
(18 0ol 552 ip P850 L 1y 655 21 dee £ DY ARG 420400 = 0.7 o
23 gagbﬁf} @6trhen 26fgagest sy mmE‘ZTf ghge Eled n2\). mrlrﬂheloparama’raxr for
i's to be distinguished i ular from
charactaeinsdie CPoRUIGHS J4angnahveceteBals o SRBbN R ARA mm,
30 mmgggﬁln}}fﬂ? nﬁrﬂf@%rﬂ%rﬂf ofpBPicMefind Ype of continuous

aki'hg place over acertain tinme. A cannul a is
essentially a hoI | ow needl e which is usually nmade of

metal (e.qg. steel., 30 stainl ess st ee I i
A medigE RIS oSBT S ERriana e chra gt fpgiahts o the
human S anraREshdyy Bakidedithe s3tingd, iRRPSsIbIE forcarnrfapBratlss for
poi nted and/ or sharpenéd at one end and blunt at the
injectioptthde @medidamenttparnesual as faesunpleean diwligmen. Medicament

pens o R B oy R e TR B 3r 80 She BB ole onthe
marketfi@im 48608 @anpfaadtitess beygn@@tishokf Opitibeh, Obtisdthl | ow

needl e can be arranged WD 2008/ 040479 11
PCT/ EP2007/ 008363 for exanple by pushing or screw ng

Every .Rél}:‘ﬁ n@emgl's{:@cll lﬁgﬁghfén{ggsn ?étﬁheﬂ?enté H Te@élﬁﬂpioeeaseaof

n particular an insulin

operat[mih omeﬂaﬂmmms&mfe mdtfaUIMeemse rossEde c'ﬁmebﬁsnpmawlrement is
The cannul a ser ve fcw onal interaction wth
for dlsp@xr ofiife preselaelrd thg Afpeint reining nhmg:a%ﬁr[?ge The
s8lshouRHRrdovar b
i RS S S s o
made ad:ﬂmt@t;mrce;ﬁtutﬂ@ bydenciubad (ésittler hlais safetyreequilenegnt arises in

partnc:u[gfpU A %lei agd pﬁzﬁcegq]crb Qaéamﬁ%ggf ﬁlﬁ]eﬁyé%rp%a% gla?oege%nts

ZSgage:OGnm 25 gage = 0.5 mm 27 gage = 0
nm) . Anot her paraneter for

‘Besides insulin pens with needles, also empioyed for insulin therapy are needle-free

injection systems. A current exampie of the use of needle-free injection systems is
the Injex injection system of Résch AG. With this injector, extremely high pressure is
used to shoot the insulin through a microneedle into the adipose layer of the skin. An
elastic spring which is tensioned manually before injection stores the necessary
injection energy therefor. The injected material is in this case distributed

homogeneously and conically in the adipose tissue.
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10 characterizing the cannula is its |ength. Typical
| engths of cannulas are 40 mm 30 mMm 25 mMmm 8 mm 6
nm and ot her | engths. A nedical apparatus is_in

WO 20p8/0404#Bar an apparatus fd€ injecting the s‘a—BlsﬁPa?erD%%
into the human or aninmal body. Besides the syrin

A non- héglI9$bl9@Sisalbﬂagefaﬂth|Slﬂpipamtuapmﬂttea1em1¢@‘ea injgction o the
injection to be a nedica en 'S

medicasHpNEICTR i s BE e e b Bbun bl
for msd(l)lﬁtéétﬁﬁlh%%h QF I AP nekald-RHS iftERASRScRdds affection of the

‘ on the market from vari ous manufacturers
punctufeesite. Dmaid\tdnltages @pen pempatm M@étcpnvay’@qﬁl mﬁ,lumgqenﬁemoved

o bo o385 BTFT O S5HSPORD0E 8 B Broer s

of the z{p@iélrétugr 6 HESinBR&/IPbEurthBeab@ssorie € fritessieningitie spring.
di sp ay of the presel ected dose and of the anmount

remaining in the cartridge. The setting of the dose

i RGSOTRLES RSl 0GB s PSR

system\élf@; @d)r&inul}h]ts %ub@l#tﬁhEPUSWB%tmmﬂmmhrs dheiy mave approximately
particular fromthe |imted perceptio

the sizopiia IgArElpEaoK BN Ee Sorp REFBATETTY 98 st B IREaRiNg
insulin RS d fhr gﬁgé%%tthé’}laﬁgn(? méé)ﬂ‘ﬁglcfcgfed iRSHE IsRintiREY thiBY

Are feed! e I'njection systens. A current exanple
cutaneots titauelsecooding etedilhepfcngarem pieset by thespatianisT hgtaskyd the

insuiin pirRes? MEate B pRFgR BreuGar Bovl DL detPedeRs g reduce

the b!o@@gidc%%ghé\rélttﬁutw%@ bEiry arieed Ir@gulattthtarnﬁo@ﬂglpcsge with
the skin An30e|ast|cngﬁr|n whi ¢

closed-apsidormedroleRredusg dfdhe continjaits auhadaipble &Lﬁ)@ly of insulin,

oo GEGETAIaSEH TAREHRY Rt i
ot SPGB ol ety 'z@;mﬁmy o

compensdte faplgegavariationstfblopdbalieose 0 IRjARRGSH Wi e Rl ﬂ?éonounced
oGPl SRR A e ons i

increasedreffurs (Oral dieadvaritagd d thad mhenetbd irsuflinespiphyj iedntieonpted
precl udes infection of the unct ur e si

' te. .
owing 1DitBa dRHRTRToIESVIE FESEBHRA M UTAR BRYErREVE R MAtRRlic n
deranggﬁ%%t ma@’c?&:u?’ Ibeum‘?phﬁ'@ stdraRvhRab8fin ‘i/ﬁr‘?ousl"ﬁalé:hhl%al nto

cartridges, conparatively | arger mass of
conflgufrét&)rfsp padappsaratases wita synogeélke woofaifersthsae become

estabhsg]ce;x:f %ﬁr?r%gl%%t{agé@%;gln é\?ﬁrllq) 0 % ﬁg/ zréllpa t%g';ggfwggltﬂgnﬁl)gﬁlmh.
needle@Uh8TRUIR i Br&h a reservoir with movable stopper. The latter is

moved by a motor-driven plunger stem.

Owing to the completely automatic and continuous delivery of insulin, the pumps are
provided with a large number of security systems in order to protect the user from
malfunctions with serious consequences. However, this does not mean that

responsible and anticipatory use of the apparatus is unnecessary.

On the basis of the current injection apparatuses and further technological

development in medical and rhicrosystems technology there is an evident trend to
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systens for continuous subcutaneous injection of
i nsulin. They have approximately 10 the size of a
cigarette pack and are worn permanently on bo
WO 2088@40488ting insulin is /'Rjected through Paé@?f'ﬁ?&%élo‘)%“
and a needle located in the skin into the cutaneous
completdl§ aumnasiomitiiagrized nhediparognameteregesyshyms hreurther

Corso oLy T by S e LIS LD BB
meterinrggs[d}éf&ns,tﬁ?e ?ln‘?%‘f" irﬁbl‘éﬁl%?tﬁ‘e IrRVigh pulifs iwitd i}gétth@ﬂaﬂt@tic from

to regulate the bl ood glucose with
the dailylimeetibrl obipediircaithoul theBwesiioevedr amextedidl iphaaiausarg the
adapt abl e supply of insulin, these punps have
body. advantages in particular for people engaged in _
sporting activities and whose daily routine varies
greatly. It is possible with insulin punp therapy to
Insulin peng areseercanbiate i e espental Qf@gnpwmba%aa@%%@&,@?és in the

e.g. .in tdh CS WM. L r ;
EN 1SCjAane,Fl R THfE plide i R R m e R aR A TBRe s of
the insulinl darthidgl s 2thdi i pasdids eTi@htndiDueant SedveaTatie of 8 pen is
that when the insulin supgl¥ i S i nﬁ@l‘eelrru&t ed owingto
thus subsfanfialkuriforaand sifqRenfeePVBeMPHel AR IHAET body,
severe netabolic derangenent may occur. Insulin
punps are avail able in various technical

The comtents gitthatdN IS0 siandappditBusherevhisirelaies Hyiasiiikpens,
sl ¢SRS B85S Ry SRR o YRR 0 e

disclosﬂ\"ett@ Pcrapedl es, the insulinis present in a
reservoir wth novabl e stopper. The latter is noved

by a notor-driven plunger stem Omng to the

conpl et.el y _aut ti ] i .
i the B3GR Y YHFTRL 0, SRR el Bokoe found n e
pens of@he $8AYNS Markifséierers The resonisahprefvreart fohexarsple theom
30 malfunctions with serijous consequenc?e; Hovveverf
designatigndot@ierenttarass grewrs (ddissh sldarly navpleinBeerysg ghpe
R e L
particulbehthelinigttiah methagismp aedithe neleesé omichansm. The dose selector

m crosystens technol there is an evident, trend t
and theyio S Pl oas A Vel asso s asBABAed My Testf from

the geng@igﬁg@nc%ﬁdgﬂs@ﬂ%étﬁé% i{a"PRBYeIMet eri ng syst ens.

opnment mght go in the direction of
i npl ant abl e and extracorporeal nedicanent netering

syst . ..The aimof |nplantabl e .insulin |5
The esqarie! LRETERALAPET PLAY TR 5 T SR TRgptani . 1
determihBS e Bpd ddPsieldiend BBH dn thBAesitih 6Ptheridhse mechanism
appar at'us on the
and of the dose selector. The mechanism translates the dose preset on the dose
selector with the injection energy derived from the release mechanism into an.
injection stroke of the stopper in the cartridge. This energy is transmitted either

directly to the injection mechanism or through a motion-modifying transmission.

It is technically possible for the injection mechanism in the shape of the plunger stem

fo vary in form.
In the insulin pens currently available on the market, solutions with a rigid (e.g.

threaded spindle, toothed rack) or a flexible (e.g. curved toothed rack, curved
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5 body. Insulin pens are concentrate in the essential
ergonom ¢ and safety features in the EN |ISO standard

11608. This |ikew se inclydes the geonetri '
WO 205804847 Bes of 49 i%éﬂ?éﬁidoa}/ooazw

the insulin®“cartridges and

needl es. The handling and the operation of a pen is )

compres8idrhspringy) desint havd jecnme esiablinled. (H8pe passiblegronfigarations
el for the user., The conten t I -

such aSFelSteartk RBO8’ e (0 Drr o ap sty PR BN cRgln drive,
hydrauli®@&Hhémissfir, cbdprRE wikniiesidhpard sothenebyeexpiresabylin pens

i ncorporated in the present disclosure by reference.
currentiyscammeneialjeavajigbld. t he pens there are sone

consi derabl e differences to be found in the pens of
the various manufacturers. The reasons therefor are

The debigh st@itwiseoftthe rigiteshd@ fiakiblentypevadi widedyeand tapged on kind of
_groups (children, elderly peopl ggg. Becaase ‘?f tﬁ\e ded

pen, L.c; seiAARBRD T GISRORADENPETSE IR SRTGF S FrogYed AE threaded

s.pindlelg Lﬁré@%’aﬁ@ﬁ Sl & &&aninggg?%ﬂf #2 0 i e @sd %Ié&@r,ean angle

on mechani sm an e rel ease nechanism Th _
of rotatibpsenresdpeating toghd dose isl presativmdtbl thy aid ef defent gevices and is

s S e SRS SRR AR b LS Rctor

mechafRAEAnd RRsBeneatintdl thé weticatrold. enent of an insulin
pen i's the injection mechanism It 25 deternines the

type and size of the pen and the design of the

. | hani f . .
peiverk G i e ke CPRE oy B R A DREl sy dRg an the
resulting®ligsbesmeht &F thBestbppeac Themneneatt gy ligeididetide fedotericmels on the

rel ease mechanisminto an _injection roke,of the _ .
injection SEBRBrAne NeleBRRl AT OF ISRy ToG S SRS egrors, air
. : | T . . ’
supiof it he AFEY SRl Sartien Derhamagos
specifidatiohsiaval thy FM$SOMtendard 1166081 iy eddition, aftrideaiivery ofithe liquid,

~the shape of th | unger stem to vary in form In
a sufficerdyipRa e sionld be IHER o SFnselp aRigo HisUia piclpady state,
i b Ples ' id gl i h el artridge. |
o o RO 0 ik i et 8 e
rack, curved WO 2008/ 040479 14 PCT/ EP2007/ 008363

There ar F ?cfggéé) hﬁscgéj%rﬁ%ﬁ ?chfﬁq%rﬁgg % Qg %SHﬁdSS')tiﬁﬁ&ér?&%%e
construction and functional structure of the medicament pen. Partial functions which
can be distinguished in this connection are firstly a protective function for the
medicament, then a conveying function and finally a coupling function to the injection
system of the- medicament pen. The protective function is achieved by the cartridge
as a whole, i.e. by stopper, glass body and sealing disk. The conveying function for
the medicament is conferred by the stopper, which is displaced with. the aid of the
injection mechanism and brings about a change in volume in the cartridge. The
coupling function to the injection system finally is produced by seaiing means (e.g.

sealing disk).

In an automatic medicament pen (e.g. automatic insulin pen), the injection energy is
applied by drive with subsequent transmission. An energy supply and control unit are

additionally hecessary.
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such as tel escopic plunger stem (e.g. screw
mechani sm belt and chain drive, hydraulic
transm ssion, coupled transm ssion) are n

WO 2008040473 nsul in pens currehtly comerci al P&ﬁgpb%ﬁ%oa%g
avai l able. 5 The design solutions of the rigid and
flexible type vary wi dely and depend on kind of pen,

In the i”iﬁ?ﬁpaﬁ%’ abl"ser{l%r%gg in itosﬁw%sigpéﬂid%e%eﬁ{ GfheSt @M through

( _ ed® spindles or toothed racks or
insulin) @Qjﬁlrﬁiv@?é? easbpHidpecdrment dfithe boppes by se¢artt ofan mjection
angle of rotatio ' [
mechanre i b S Eae ThE b UG8 TS nEgr between
i LEfcs SR BRN aphoFiakh fterfaces.
crvido EEFRIREAGE, Ble AR e ke pmathoraces
transfornmed into the injection stroke. Delivery of

The pury Bees £ag Tenir o FASE b AT B PRBC TG0 PR il e
medicartﬁ%rgtp..@% indUliR, HIRUGINGfride i dditalal veyeenietesdsh as reduced

‘ injection stroke and the internal diameter of
organisr leeuohrsterildy dhisaampadhitly ddieagbderrors, air bubbles

must be,coppl etely r ed, i : it -
on o i4ibe SR Lp B b AP ISR @i by
pressurelﬂtf?tj%- méﬂitclaﬂﬁllrit icontaidry eae_dfhéﬂevfdryycwﬁparﬁ@ﬂ wihiad, a
sufficien ong_tine d be. al | d '
A AR T e e
atmosphcgrict5}88&5I%Lﬁzr%e$q9hér?H@%‘éﬂ%nﬁgnttibgué{&?@ﬁ[ in the
cartridge. he reservoir tor the nedi canent (al so
referred to as cartridge) influences the

. t ti f ' ) .
nsuln S A B BB PR P HE el ling st et
high stafiSidsNgHisSBRMed b tH GinroisRaet aeouraty of thstaridge in relation

protective function for the _nedicanent, the

to the aconaeyydindpgagecanchaompatipiiyavithy ofeg SGRIRANG o6 BNOL SO

standarciJ :'? g% Q&gjgﬁ%tg'o g?]rﬁ%ds\m% Ay reggfg%ﬁ’f%;ﬂ/.{sfﬁz@ Bbs@fibs thee

. I"on 1S achi cartridge as
fundameglta\{(ﬁgp%ﬁts aed tkm/géb@?pﬁfal/nmtaﬂal doosjruatioh wéhbung
‘ i sk. e conveying function for __the nedi capent is
unnecessertyiesEirting theshapgmhéhe CW“%Q?-@%E? W&&Hg%‘]t h the
) e ™ol L 1) ' : ; j bri ngs about a
'mpe”“%%@ﬁggfPﬂ§8%#ﬁ%§§ﬁ%E?HQE@E????gggﬁg%he goupling
function to the injection systemfinally is produced

rhe caSeaoh B B R PR T P s v

cylinder BEBharrh86e itk P §lasQRvif BB heutrality and chemical resistance to

insulin. Before filling, the surface quality of the cylinder is improved by siliconization.
This surface treatment reduces the sliding and breakaway forces of the stoppér,
increases the accuracy of dosage and reduces the dissolving out of glass _
constituents during a long storage time. The degree of siliconization correlates in this

connection with the level of the frictional forces of the stopper, a limit being set by the

sensitivity of the insulin to the silicone.

The cartridge is sealed at both ends by elastomeric closure parts, the stopper and
the sealing disk. Crucial points in this connection are the demonstrated mechanical

impermeability in various pressure situations, and the microbiological impermeability
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applied by drive with subsequent transm ssion. An
energy supply and control unit are additionally
necessary. WO 2008/ 040479 15 PCT/ EP2007/008363 |n
WO 200B@4oaygct i on mechani sm adéordi ng to the iRUEARM)7/008363
t he nedi canent (e.g. through insulin) is conveyed
to all or@% s 1694%9 Aseess afudhe isheraat p@msn@rértae @ﬁamm;m
ction chani sm but by introduci ng.
aznowatde\sthmerfmeep ang tbie nuower f |pn9@‘itltf%€aobfé't3\ﬁ@@ﬂn$ diok with a
cartridge and injection systemand is to be provided
i th appropriate interfaces. The punp device can be
provided with a flow sensor. It is in direct contact

with the nmedicanent, e. insulin, thus, giving rise
Pen needie@cajetat@"ﬂaldlmabw%%ws@cmﬁioa%d ieaiidedhe iR Ut of the
terl I
coriacGO e E b, BRI Y et d6c
requ:reMﬁdt@bb@?us(eethg rebhigntiionality opthesissulan pen tshachieved only

d
througtCoRRATOERT: PLE At BRI bie HBPOIE DRI ¢ SalhUIg hich
is grour'uﬁ‘%’t‘ hith vﬁﬁya PRARNSE Bt FHR ca?fhﬁ@é BR8ERBeRl 88 ®ptimized
I'ses en e nedi canent is sucked out. 15 Insulin
grinding af t;ammigas neakesdt pessibie far ipspdiokdgiontgertaiget fssue to be

substarfalyedive: ErdngpRces shEr i g EREE et Pt an

withdraWal bgbﬁt | RRwidd thEeaRfieyes aexliny derIQpRredttiwithout extensive
wi th ot her conponents. The ENO I

fragmeataaundafu:smaosat(kgia@rrsmwwetq&%ﬁél%%'m%’%{mﬁ@&éh%the

cartndgéagrgwg li?é: %Qg&%&t%% (HRAAE Hedly @%H@gﬂﬁ%ﬁg%ﬂaﬁg& The cartridge

construc ey
aﬁachnh'ék&%ﬁ@@eﬁémdr}és@efﬁmmcmﬂgambailrsbape of the cartridge.
The pharnmaceutical inperneability of the cartridge
rrust | i kewi se be ensured. The cartridges consist of a
Even if Wl‘?&l dﬁé/s ?ﬁovﬁ an%'m%@é}tﬁhlcﬁ%?e E[:ér'&%lyif’%lbfé”t% thé eiyB&after
maceut i cal ass W th~high neutralit
bemg u@@d twbemm@e tirnss, shaypskotid r%larhl'i@hﬁssrbe eefnged after eacx

filling, the su [ it I
neci g sabers S8 ot 20800t o S S FLUTE oli
MoreoJe?déﬁF sé’fs iR Skl dritRigeNetHre akavaipdrat e vaahtibme which

|ncreases the accuracy of dosage and
equallyr@d:lseesiot;hge dimeso| Trusg adempefatyreskangsopisanly &t sauses up

alo S e time. The degree of
to 15#%@ "ﬁ“E ?@ﬁfﬁ%nc%’%fq% ates in this connection with

the level of the frlctlonal forces of the stopper, a

limt being set the 30 sensitivity of the insulin
Microfiuidicshg asubseoimm o microsystems technology and includes the aesign,

cannul

production, use and investigation of microsystems which manipulate and treat
amounts of fluid in channel cross sections with dimensions of from 1 pym to 1 mm.
Microfluidic systems are employed in medical technology, biochemistry, chemical
engineering and analysis, and microreaction technology. These microsystems may
have dimensions in the millimeter and centimeter range because it is the amount of
fluid and not the size of the microfluidic system which is important for practical use.
In addition, such systems show significant differences from conventional fluidic
systems because of the small amounts of fluid and often small system sizes.
Miniaturization is accompanied by a change in the behavior of the fluid flow because

surface-linked effects and electrostatic and elecirokinetic forces dominate. New
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The cartridge is sealed at both ends by el astoneric
cl osure parts, the stopper and the sealing disk.
Crucial points in this connection are the
WO 200gmangyoat ed nmechani cal  it@perneabi l ity i PGBERAKT7/008363
pressure situations, and the m crobi ol ogi cal ‘
approa#ﬂ@@%f@%‘ré}‘bfgé’ nd 2003404 48sikh, FreBuERZPArd @B8REerization
0 a organisns 1 n long-termtests. Further
of microfrpdictcampgrents, . @r RidroRUMAS AN rPENaPIso WABICeNsEHH FERIIY

. farces and the nb of pu S.. O [
donsit 158 et e SR e SAES 3L 8 P Somparani
with coﬁi/érﬁﬁﬁ%bk;@m pREKER tREPIRYE detior. Ftordristrbasomsaxternabut
of the cartridge into the target tissue. Thegtﬁée

actuatcssibfefrequéentivt emploayed and atdijess considgraplytincreas

. requirenents, be el £ eal i [

amenci RSOOSR ARHRS nd bR bl e

particlebidl MBlceanmasanert sandgwtoteedit theomirsatsirisaiidn af mamolidic
which 1is ground at both ends and which is set in a

~ compogeittsr i dge attachment piece. Qptimzed 10 grinding of

cannul as nmakes it possible for insertion into the
target tissue to be substantially painless for the
Diabetdainetints araldisarderdn oviligh te iy isiitseli enabledgarreduce and

i t hd | [ Li kew [ Jq
N WO —
glucoselir ﬁ%@rfnh%atgﬁ?c;??ﬂé TS @éﬂés BRI HRIFEThe bRssrugiact$elevel is

y of th cartrid st be ensured_al so

continuntisly Keipé copgidhiwltsinT raajmvaiimsdggﬁgu@dngw a1 pagamol).
., 15 attach ' fii fit . - -
o iy oL 55 FREGACY B9 ot 1804 5 Bt

scarcely visible to the eye after being used two or

, nore tinmes, they shoul d _nevertdhel ess be .changed . after
Diabetesamiellitys|scliegnasecoriterdakiadiend By Bygansgf apppopriate laboratory

Adi t Qe | G0 RNb| BLesked b apragt fvo
appara%%ﬁ/bé\ggé\lfeé@gﬁ)?}dge@ggcl)én{%%‘w@ugg%ri dge 1 f tahere are
differerit @¥pasiahs ireond@r i@toofiven thehdiegnogiqual | y causes dosage

errors. Thus, a tenperature change of only 15 K

causes up to 15 pl of air to enter the cartridge.

Dlabete%\ée@ﬁrqeﬂ%ﬁlé‘is%é §%Hni1°' ngeﬁ Wb@?u@sa‘%@él%éﬁtﬁ@ﬁ in the blood

ogy an e ‘design, 25 production,
plasmats&eeadd thegexed galuiedn abfeast onesyj Seingliasied pases:
mani pulate and tr ampunt.s, .of uid in channel
a) f@ﬁﬁggg’g@tglﬁﬁ%s%’?ﬁé mrﬂgnﬁsqrél?? 'BQH_J rom1l pmto 1 mm
b) 't’g\(bsggﬁn}das@tﬁ/o%ﬁk. § BbteR BERIRBRIFTHaH giot ghrsiseal
echnol ogy, biochem stry, chem ca engi neering and
@nall giscase atetante teatpadili bmni@d r08gYI/drhese
c) &1083 %‘? csbtseenﬁ A ®¥moli or 200 mg/dl associated with severe thirst

(polydipsia), frequent urination (polyuria) or loss of weight.

Untreated diabetes leads to elevated blood glucose levels which may lead fo various
symptoms and late consequences such as, for example, polyneuropathy,
microangiopathy, macroangiopathy, retinopathy, nephropathy and others. The risk of
late damage from diabetes is less when the nonenzymatic glycation of erythrocytes

(HbA1c level) is lower.
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have dinensions in the mllinmeter and centineter
range because it is the amount of 30 fluid and not
the size of the mcrofluidic systemwhich is
WO 2008R04ant for practical ugg. | n-addition,PGUEP2007/008363
systens show significant differences from
bt i opal Ldig a &b ersmBilobd glucose
Diabet AR SR b Hhg acpHS P RRA TRt T Bk o
level mm/rm abici caaﬁs extend ahowe MHawi reg/dh;asaoelﬁtmb@lth gxeegsive acidity-

b
MRS v
mfectloﬂg MiEeCof tB’S%lWH 808 04RAI %ldohPEblER 30 hebBe8Bm3ulin

proaches are therefore necessary for the design,
dosagqaroductlon and characterization of mcrofluidic
conponents, e.g. mcropunps and sensors. The constant
energy density of the actuators results in their

A distirRHbRW rizdle! bet@ees Sypd1aitdidihuys and tymd 2 dmbm&eabh éype/\ﬁi th
conventional conponents in the

For t
- diabetasdhetis asxakgalde iBs deficpreya %mftg‘% éfugﬁ'{t ppd éW%F"B? B{j's

erably increase the dinensions of
possml?r?@%étbé'ﬁgﬁsy@é%g" In addition, the physics and
chem stry of the particl es and nol ecules to be

Type 2”@@?@5&% § daréét@g}zg%gg@rsnr trlrl1 i tnlss%gsg g{{)nlaﬁé?af eﬁétfyecinsulm
deﬂmeﬁ(tg) ei‘ggét?ed Q Sésicin dRil bl@}?éétédtirﬂtlﬁlrmm@le@étd: measures and

riately use any, or sufficient, amounts of
tablets. Insulin replacesuentrréguandyiecemasonacespadiuringdhg coyese of the
fromthe blood into the cells of the body. The bl ood
9 ucose level is continuously kept constant within
narrow limts (60-100 ng% or 3.33-5.55 rmol/l) Thi s
takes place through the interplay of the t

Type 2idighdtes handegpmeagywidespsess diseass pﬁ%qulpagw) yin mdus&a?zed
T

Type 2ldedtesush beasftetieslyabunteratiddedas exdrase tmlmlﬁg mdtdlabet;c
occasions in order to conflrmtht‘e:J %@%}P%SS:@ f
measuBisaBepesiatheaiming at weighidedictian, &g e O

type 2 @?B?ie& ;518 or%téd?ﬁléﬂé?ﬁg suBh 3R r@4GRRAS atc'é?oose

east one of the indicated cases:
blguama)asf §ﬂf.dr1ytu rb!ﬂ ogldazpnecase others 0T herapy sy lmg@m@/rmceg?ary

wen 15 BRGNS P oM T PTG e e g wi
sufficiefRf pgmar@{c‘él by means of said measures.

Various insulins are available for insulin therapy. A distinction is usually made
according to the duration of action or chemical structure. An analog insulin has

different amino acids at individual positions compared with human insulin. The

properties may be changed thereby.

The rapid-acting insulins include human insulin and various rapid- and short-acting
insulin analogs such as glulisin (proprietary name: Apidra), lispro (proprietary name:

Humalog) and aspart (proprietary name: Novo Rapid).
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_action lesmiafhaﬁél)ﬁr@@rﬁw @GJ insylig

25 c¢) bl ood glucose 11.1 nmol/1 or 200 nyg/dl
associated with severe thirst (polydipsia), frequent
‘urination (polyuria) or |oss of weight. Untreated
WO 2008@aeugs | eads to el evat edgbl ood gl ucose |IRUEIEP208i7¢008363
may | ead to various synptons and | ate consequences
- hudfan insulin with an
Slow o B o e o
action es»epm@qbay imyeutrabpmtamm hapesion s Rinefinsylsangarriipesingn

etes is. n. the ne
analogg sgeh e dAEne PR nerany: TENEEIRld SoByoRh &hidbename:
Levennhs PCT/ EP2007/ 008363 Di abetic coma is a -
I fe-threatening acute conplication of diabetes. The
bIood glucose | evel may in such cases extend above
asso Y marhlhet he
Aiso usg B i g Py 2 g g i SRR L4 R AR e g !
i nduced inter alia by infections, intake of too nuch
carbohydrat e, al cohol abuse, or incorrec nsu

Mixed inedlingeConsisdiof @i rABid-aFfinds Nfwiand Alleien Aqing 'HBLé'{rbE'
varlousarﬁg(lrf%%%og gh8B61 3463{75% BYADoL 5EIehehssukBene usGalthsulin

te Thsulrn’ Iciéency fromthe outset and
therapyt meat avaysibe aqossplied oplrggwat Helemminationd @5 thgeblopd glucose
Type 2 diabetes is characterized by a reduced insulin

level. sensitivity and a relative insulin deficiency. Type

2 diabetes can usually be treated initially with
dietetic nmeasures and tablets. Insulin replacenen
In conventouarinsulindbetanys am@égggmwdﬂfm@xe%@%Uﬁ% @J%rfteq gefixed

L i T e

therap@ﬁ?ﬁéﬂ' dﬂgbeﬁc%ﬂm i s easﬁ ci basiasdpplyds iehyu@demﬂegaledtm‘lded-
€ i n cause. pe. 2 dligete can

PRk qiven ﬁﬂﬂl&oaﬂaf at meal
di abetic nmeasures, especially aimng at wei ght
reduction. It is also possible in the case of 20 type

2 diabetes to enploy oral antidiabetics such as, for

Contlnlgqxqastngmq@arfﬁ%{gg%ﬁ@ f% i@g@? {]gei%]lﬁxlafq?l% rpp] |§ §u1’tab£e namety
for typeg13 8%3:%%& THORRUlR S ﬁ ﬁﬁﬂac%dlﬁﬁ’ﬁ@ da@gé‘di wﬁ@%é‘@odﬂaﬂgﬁfsmail

I'n or near the normal range wt
pump. The pump is permanently present on the body. The msuhn is supplied through

times.

a catheter with cannula. The insulin pump usually delivers rapid-acting insulin at

small equal intervals over a prolonged period.

Glucagon-like peptide 1 (GLP1) is, alongside glucose-dependent insulinotropic

peptide (GIP), one of the most important representatives of the incretins. Incretins
are produced as hormones in the intestine and regulate inter alia the blood glucose

level by stimulating insulin release in the pancreas.

The amount of intestinal hormones produced depends on theamount of
carbohydrates taken in orally. The GLP1 level increases much more after oral
glucose intake than after intravenous administration of glucose. It has been possible
to show by investigations that intravenous infusion and subcutaneous injection of

GLP1 in type 2 diabetics leads in many cases to complete normali_'zation of the blood
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sufficient permanence by neans of said measures. 25
Various insulins are available for insulin therapy. A
. distinction is usually made according to the
WO 2008/0a04pg of action or che@Dcal structure. PRTHERAMF/008363
insulin has different am no acids at individua
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éA’HE B%rdfie mkyasul ins and recently inhal ed
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glucose level. In conventional insulin thera %
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~times. Continuous subcutaneous infusion of
nsulin by nmeans of a punp is suitable namely 20 for
type 1 diabetics.. The insulin is not injected but is

Short S35t et Posbod 2oy BATBeRB e U e years
by ad nsu%xﬂcﬁfjoft@’f Qug Qvasainﬁ%'ﬂ?%b@éméﬁi ot SadBVen pithitgries before it

in punp usually ivers rapid-acting insulin.at
becames paksibleqogirodute ST4 by gesetiamaniubatifsdnpéited.

acrom

Interferons are produced as tissue hormones by human or animal leucocytes,
fibroblasts or T lymphocytes. An interferon is a protein or glycoprotein with an
immunostimulating (e.g. éntivira!) or antihormonal effect. Interferons are divided into
alpha-interferons, beta-interferons and gamma-interferons. interferons are
obtainable from various manufacturers for indications such as viral diseases

(e.g. SARS), cancer, multiple sclerosis, hepatitis B/C, hepatitis C.

A vaccine is a composition produced biologically or by genetic manipulation and
comprising inter alia individual proteins and/or RNA or DNA fragments and/or killed
or attenuated pathogens (e.g. influenza, SARS, poxvirus, pathogens of measies,

mumps, rubella, poliomyelitis, pathogens of whooping cough).
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i nvestigations that intravenous infusion and
subcut aneous injection of G.Pl1 in type 2 diabetics
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ici hvsRlA-gR concentrations over only about 1-2
suﬁmeﬁﬂ;ffgféh IA 598«{ ution-in the direction of a persistent
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devel opnent of | onger 5 acti P I '

The pofysEaTATE B BRery naye i Ry iR S 8be 660 and.
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Heparifilg@rbydbiauing tbemithren(diGH) andtit jacsal¢ratiog timipactiygtion of

~ STH is a_ peptide hornone with 191 am no aci ds. :
activatest gpauatian flgﬁf{:é?- place in the anterior pituitary

under the control of somatotropin- releasing factor

(SRF; GHRH, GRF) fromthe hypothalanus. STHis
Lovencxalzoutrelyn 45 clexaps sisry commasoiaty pvailahia phgimagaytical

Reduced producti on aof or redu £ .
T T G e
active iﬁgl%‘ﬂfiééﬁ i¢ Bn@lod Y oW lecuddr WEgBERhE garirSheitt adinetudese-

" caused by growth hornone deficiency has been treated

responéerelatioreage arconstantlyhigb hieavailelilityon of STH. It was
initially obtained fromcadaver pituitaries before it
becanme possible to produce STH by genetic.

Areas SAREBHE 10?9 M.dvBndR8Pe the primary prophylaxis of deep vein thromboses,
therapy of deep vein thromboses with or without pulmonary embolism, therapy of
unstable angina pectoris and of the so-called non-Q-wave myocardial infarction, and

thrombosis prophylaxis and anticoagulation during hemodialysis.
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Interferons are produced as tissue hornones by human
or animal |eucocytes, fibroblasts or T |ynphocyt es
An interferon is a protein or glycoprotein with an
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gama-interferons. Interferons are obtainable from
vari ous manufacturers for i.ndications such as viral
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device ppg @ Ng-8¢aLENSOTy. cowpox), attenuated |ive vaccines
with attenuated viruses or bacteria (e.g. MR
vacci ne, yellow fever, polionyelitis) and dead

The hgfwtasxmm@somptnbes imeatl assaialbemiiivels@nifli sy ghying a diffuse

beam, g:pl gbﬁ fg)%v gén@%ﬁg%& 8}} Egg)éswﬁh gﬁ}%ﬂ ape §5€9 agbl@fdrgﬂmgsog}'%e with

conver§iHg b CRRe Iﬁ‘@b&é/rﬁdertshﬂ!ruaedtﬁ embyunmsoammamawammwt lens
coagul ati on. parins consj st qf case

with waa[et@matdeﬁgn@@w@myl%(méx@%dgmﬁ F?‘é‘a ral range)..
D-glucuronic acid or L-iduronic acid. Chain |engths
consisting of 5 units may be sufficient for

To reduud iheascyl ratiiation, 4i@s Ene ppoieys acrbalr ofcandolbehing thepeantydge.
have a nol ecul ar wei ght of between 4000 and 40 000.
Besi des unfractionated heparins, use is al so nade of

thORAGEE JeRRRN. Mae Wilkbustte
The Cahﬁ%é ﬁ%ﬁﬁm@rﬁ{wta‘f% &?bgﬁﬁjégg Oé.’g He arq&%s are not
consistalo$ patifali shacdmmvs ed g:amplaherﬁf@mma@ the gtapnsut Aflerdthe patensity

*moasu ot SRR -S4 Wbt BRPE B s Ot

to the F‘(‘i‘ %b's‘féﬁbé%rbd%ﬁlorﬁ@tds\téﬁélﬁegmﬂ appmné&,cwﬂvsare by
Lovenox (‘al so known as clexane) is a conmerc

determimirad thebpiaelstvehiola ceeibriow a cgﬁeﬂhb%ahtaﬂswthwsmlé companson)
phar macol ogi cal |y active ingredi ent enoxaprin sodi um
The

The recognition system is suitable in particular in injection pens for measures for

metering and determining the amount administered.

The measuring apparatus consists of ‘the three main components of light source,
line-scan sensor with slit and evaluation electronics (figure 1). Light-emitting diodes
with an aperture angle of about 6°, arranged in a row, are used as light source. Thus,
with a suitable arrangement it is possible to achieve a uniform illumination of the
cartridge which is necessary for edge identification. A slit is present between the light
source and the cartridge to improve the contrast and accuracy of measurement. It is
necessary in order to compensate for fluctuations in brightness at the sensor due to -
differences in refraction of the light when the cartridge is full and empty, and in order

to avoid stray light through total reflection on the glass cylinder.
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20 active ingredient is one of the |ow nol ecul ar
wei ght heparins with a |inear dose response reI ation
and a constantly high bioavailability. Areas
WO 2008Hi4047Bon for Lovenox ar @3the prinary prdﬁﬁﬂ%&?@%ﬁow%
deep vein thronboses, therapy of deep vein
t hronboses with or vvi t hout pul nonary enbol i sm

t herapy of 25 unstabl e angi na pector.i
The lingscealsesgonars Dl ef h%%@:arxel&‘»a\{?"t. ﬁf@feitdﬂsgﬁnceaﬂégf 5 pym and

comd RSP SR RTER Ao onsa e fgeo o

sensorE&ﬁ)ﬂﬂ@hﬁm@ﬁmiemﬂGgh’olntméiatrmasgnalsgNPameavaiues depend on the
ansi |l um nation of

intensityiIGNERG NG MPUPD I THE SEROLPERERYES ok e gRer
values Wftjﬂsaeg%%th%)h'@@ ﬁtoaéﬁ’krﬁér‘féce @ cRafidtibR & agERIdE. Dark

consists o t source, slits, a cartridge with
areas, tigcimthe cewplete dmﬁ@vlbehmmamt@mohavqa valie neajrero in

ce conprises,in
this cas WY ORG e DB LGN T1F T R YEIRsB s about
2 ms, drid@he\¥vialltoR!df tﬁ@@ﬂﬁéﬁ&t@l@g{ﬁoﬂgemgﬁbfé oTJm@ gengdrisystem
converging lens. The |line-scan sensor used

a CCD
is therdforesindbasasanéthe laborary meds! shipldrd by being presen‘f in the

B
the Lalslibvsoltwerer &5 edipiat programairoessbebahe Belnssdiredata and

cartridge. The cartridge is transillum nated.] -
caloulafsissine StaoRaTHARIR With 50y csridenifagPr AR . The dock

mtervalci‘ép %h%hﬁatﬂ? tf?%%{dﬁer?%ﬁ%ms apdut2Reh8 asheadpws ted

Intensity measur ements of the
computingl puwéu af theensasureinerd ommier tlmeéatadr@amlz@l@n élﬂﬂween

oo L e 20 S 15 B PB4 0k o
conveyﬂﬁ &%t @b@c&ﬂ?ol@dﬁﬂ'térﬁﬁ@ o€ BoflSrelie) emarigy trad stopper

ness (threshold conparison). = The recognition
pos;’tlom;}rﬁo amolsmetnotcamrétty A pharactaristie siloyeijeswith &he pial optical

asur.es, for t
effects gBfreltgoartnesionie el Fipdift § ML T2 Themalslh
describleReiffEreRE dISBiLL OABTHM fe sy bdtivgbh filed end,emmwrmawmder
sensor with slit and eval uation el ectronjcs %{{@%@ gwing to

is evident. inLadgitiorarthe distarbgineas at the tap and apeet e
the cargﬁﬁgtgedmgt aAnged i rdedibatit. erihs ﬁ%k@% d diBlertlbR €

necessary in the edge identification and the division of the cartridge into a plurality of
regions. The greatest accuracy of measurement is in this connection achieved in the

middle region of the cartridge because a homogeneous glass structure is present

there.

Figure 1: Characteristic intehsity distribution on the glass cartridge with parailel
incident light

Reflections occur at the shoulder and end of the cartridge due to curvature and
inhomogeneity of the glass and impede threshold identification. The stopper position
is identified in three steps, of compensation for clock interval deviations, of edge
identification and of calculation of the stopper position with correction of optical

effects. In the first step, errors in the intensity value owing to clock interval deviations
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with a suitable arrangenent it is possible to achieve
a uniformillumnation of the 30 cartri dge whi ch is
necessary for edge identification: Aslit is prese

WO 2008048479t he | i ght - source24nd the cartri dRCT/E P2907f003363
i mprove the contrast and accuracy of neasurement. |t

are corhSend2@SEB§ ey commpataten temedpenstane ofnmg fo hhietus&tofm]s
in brightness at the sensor due. to ferences i

measurﬁ@f&ﬂi@pmﬂw@‘ﬂ demiatipng i thereack H%efé'a’rfr’f? tgei gtegtion time of
up to 2?7[{%? %&fﬂﬁgﬁécﬁﬁ% eg\{eglsvzt‘t’l‘gﬂﬁ %éré?ﬂldnhﬂﬁﬂoﬁ heiferght
br.ghtnmoé@éﬁshaaem@mvme cfaneba torepsraaied by

measurmeéf’hgﬁtggglﬂ%@tg%?clmﬁlrgﬁégﬁo [%Cl)%ﬁl itaézf &:Fe@upﬁ ghe effect of

pixel no?éé B? lé%? r@ 1h ie S8EAAd 8188, thENedddtoARSRNEIhinE@ by threshold
sensor convert the incident |ight into
Jdent[ﬂc:eitlent The ahgbir@Baldsbstmhl@tgm weflause 1deeavsda elear meparation

betweoh dhe shoate Bagioh B s Parbrepa LEREM Bt hlifted region

In this c,%édﬁ{é fdt 8fgS réédltstfﬂ)rﬁ'ﬁhé ﬁb@ltlbﬂ@ﬂﬁ@pi&bl&h{l&&@é brgltoess is
el ectronics. Dark areas, hﬁgqi in the conpl ete, shadow

the flrstttelheriaielDWea sntayppa%y fokrel, Bireshald uEne, é%‘ﬁo%f?‘%ﬁ"ﬁ"?f‘ lStq'ﬁt%fmmed
oy the FRest R AR BLR At R RRGH i e e R SRORT

threshdld'® Isdthveer elvb ikels,belposiion isdesérrieed Biéntegrudation,
system 10 is therefore in g?: gase of. thlet ?ar%\tgyth
simultapeetesty SRPEVIEHNGyeseiuign Bf SsRE9s RoFiHEn. I tgRENGEFP: the
I{%&t‘ E{kﬁ: S5V dJR¥%. B is necessary for
stoppe lﬁ}glﬁe é%t%ga(%trh%%%l t he Lab%?éw software. An ry
this fo difflenenédtepdiemmaing oo ¢es steppehposiénsor dat a and
cal cul ates the stopper position with an edge
identification algorithm The clock interval for
1) lﬁ%gié'naf é%etéiﬁrt?o@méﬁr tHROStbbp&NpoditiordRaiHiciftetifon e basis

sult of uting power of the neasurenent
af dhp poeitiontdféhelfroat edmsPhesmaéﬁnW@t AeasHreBwshs 6F0hnd
PC, and ,the.inten tte. The netering
W%@QQdﬁﬁ%tn%%mgﬁeo%%%lyé'ﬁt@ﬂg%\%bg are controlled in
terns of software by converting the stopper . position
into a volunetric quantity. A characteris

2) Isidansideetregignth thﬁé‘t(t%f@ﬁﬁl‘fi@ptIﬁ; ggerd eé'f% osition of the

OB 08 OB BB G i s

it 3RO @ﬂrﬁpcﬁfdhr@tdﬂ@@ﬁtfi@&huﬂenfélphx&d and enpty
glass cylinder is evident. In addition, the
di sturbances at the top and end of the cartridge,

3) lﬁ"@aﬁg{dr&; ,{%é@ﬁ ﬁ%é bbgggn%?‘ﬂ?&féf' eo?eeof%ﬁé istopper is used. This

ecogn hi's es a ferentiation necessary
ne@ul'télm 2 dgmsudantinf ecat ofom smrgte pixel widih of apouifo4 pe. For
cartridge into a H}lrallt
error-free fransmission topger posmon it is likewise possible to use the

width of the stopper.

When switching between the individual regions, the measured width of the

stopper is used to assist in avoiding jumping over the stopper position.



regi ons. The greatest accuracy of neasurenent is in -
this connection achieved in the 25 m ddl e regi on of
the cartridge because a honbgeneous gl ass structure
WO 2008/0#0438nt there. Figure2b Characteri stiRCiTfr#Y7(08363
di stribution on the glass cartridge with parall el
Dedoniptiog i thd figire80 Refl ections occur at the shoul der
and end of the cartridge due to curvature and
i nhonogeneity of the glass and i npede threshold
Figﬂlr%ept 5bh&at ée}%'fbm-%??deﬂtfww stBESeL p&ttion Bwitritrmevaiugton
in three steps, of conpensation for clock interval
electmried)i ons, of edge identification and of
cal cul ation of the stopper position with correction
of optical effects. In the first step, errors in the
Figdir%tff@hérécfé?ﬂsﬁs iBh&ig distribuask ohnhegkdls etetridaki witispd@liel
08/ 040479 24 PCT/ EP2007/008363 are conpensated by
incitbreceohfigitter . I n normal operation, owing to the use
of a nmeasurenent conputer, deviations in the clock
interval and in the integration tine of up to 2 ns
occur. The result thereof is, even with the sane
“illumnation, different brightness values on the
respective pixel, and these can be conpensated by 5
nmeasuring the actual integration tinme. A further
possibility is to reduce the effect of pixel noise
by averaging. In the second step, the edges are
determ ned by threshold identification. The
bri ghtness distribution in figure 1 shows a cl ear
separation between the shaded regi on of the stopper
and the bright, directly illumnated region. 1In this
case, the first edge results fromthe position of the
pi xel whose brightness is 10 the first to be below a
previously fixed threshold. The second position is
determned by the pixel position with a brightness
val ue which is above the threshold. If the threshold
is between two pixels, the position is determ ned by
i nterpol ation, sinultaneously inproving the
resolution of the edge position. In the third step,
the stopper position is calculated on the basis of
the stopper edges. It is necessary for 15 this to
di fferenti ate dependi ng on the stopper position: 1)
In region 1 at the start position, the stopper
position is calculated on the basis of the position
of the front edge. The maxi num neasurenent error
corresponds to the single pixel distance of 64 pm
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20 2) In cartridge region 2, the stopper position is
afforded by the position of the front edge and rear
edge. The maxi num neasurenent error in this region_is
WO 2088040432 pm correspondi ng6to hal f the wi ®GT/EFP2907/008363
pixel. 25 3) In cartridge region 3, the position of -
Sanofi-hbenti€peuedarnalGiriel st opper iBEWHEE/03Bhi s resul tr. RS
In a neasurenment error of a single pixel wdth of
about 64 pm For error-free transm ssion of the
stopper position it is |ikew se possible to use the
w dth of the stopper. 30 When swi tching between the
i ndi vi dual regions, the nmeasured width of the

1. ﬁ%&ﬂggé @Zﬁgtgggﬁqog) _Sésplq%;i’_{g%g%f? %géqﬁpgﬂgéﬁnn%' r?l%d%\éfépparatus
along ai?[gvggﬁ?s@r?({e 3f3nsgscription of the figures: Figure

Nnsor systemto 1dentify the stopper position
40 t hwlightescairemandn el ectronics) 5 Figure 2:

Characterjstic.ipntensity distributi

et o8 BB e rS g corfindiers A/l ok Byt dstance
2008/ 479 26 PCT/ EP2007/ 008363 Sanofi -Aventis

Deut schl and GrbH DE 2006/038 Dr. RS dains 5 1. A

oet hoal photosdesitveisansey 3UiEaCGsesi ti on of a conponent in
. .a nmedical..appa I r | YieRMS
which ptised gl St triEno B APRy B kB R e Snpb R e geRer
surfacedSyTPRRIRRingBY albhypalem gith lightfrein d), shemthe daiadelabng jo the
_ a ‘phot osensi tive sensor surface, 'Wh#OCTFl con‘grl s(ﬁz
silhouettaibeing egnvpsiesrby 7 fgtaPricessigiint gt rPISEIRNHERE on
f irradiating the conponent wth
Compo'lr\‘%}gh &ﬁg{%% ) [tdﬁsgﬁn%’%e data relating to the
sil houette being converted by a data processing unit

into the position . of

Claims

2. The method as c&alme in clgirrﬁet in which the component whose position is

determined is the stopper of a cartridge for a pharmaceutical.

3. The method as claimed in claim 2, wherein the position of the one insulin

cartridge is present.

4. The method as claimed in claim 1, wherein the component whose position is

to be determined relates to the adjusting device by means of which the amount of a

* pharmaceutical to be delivered is preset.

5. The method as claimed in claim 1, in which the component whose position is

determined relates to a feed unit for removing a pharmaceutical from a cartridge.

6. The method as claimed in claim 1 to 5, wherein a data processing unit is

integrated in the medical apparatus.

7. The method as claimed in claim 1 to 5, wherein a separate data processing

unit is operated together with the medical apparatus.
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conmponent along the travel distance. 15 2. The nethod
as clained in claim1l, in which the conponent whose
ositiogn is determnedl t he stopper of 0%’(?0
WO 205%4%494gﬁar maceuti cal . %ﬁe nmet hod as cl aﬁﬁi@ﬁ# 8363
claim 2, wherein the p03|t|on of the one insulin
8.  The mathoe aslaimesdntonenr ek phaidige 40 &1 WhAEN AR apertu"e is

cl.ai.m nt whose positionis to
aﬁachalsi %&’Féprﬁ%zjgeé&%{)esgf%%?% adj usting devi ce by
means of which the anount of a pharmaceutical to be
delivered is preset. 25 5. The tho ained in
9. Eharmatod R CRHMER IniRec FIRRACRTSS gﬂbgswk the fnt
to a feed unit for renoving a
source %‘E}E&%{Q 5e}e%u ! Ca'ﬁ#ﬁvs

phar mac roma cartridge. 6. The nethod as
clainmed in claiml to 5 wherein a data processing

[ 30 integrated in the ne a aratu
10 e mtba 45 ST Iatpm o VTR e teD PR B ifise beam.
separate data processing unit is operated together
: with the nedical apparatus. WO 2008/ 040479 27
11. ﬁ@'ﬂ@ﬁ@rmm@ﬂﬂm inglaimi wharatdthesndividuabbiEPs abie bED
e of ¢ o 7, wherein an aperture is
“WVha%ﬁ?é%W%U@Qﬁﬁ “and b) and/orb) and c). 9. The
net hod as clalned |n one or nore of clains 1 to 8,
wherein the light 5 source copsists of aq@LED I OW.

12, Tioe rEHGOGES IHAITR DIk WHETEIER RPOVErgiE Igns '3 Reetied

_behmeeﬁ%"ﬁ[?r&ﬁ%g@%ﬂ m beam 11. The nethod as cl ai ned

erein the i ndi vi dual LEDs of the LED 10
row have a smal | aperture angle. 12. The nethod as
clainmed in claimg9, ergin . a converging.lens_ is .
13, Theaatoes Spiaioen el ote- I E Qi SHAKETONEIehs < g yindrical
lens. Method as claimed in claim12, where the converging

lens is a cylindrical lens. 14. The nethod as

claimed in claim1l to 13, wherein the |ight source
14. ener ?hoz?as claimed in claim 1 to 13, wherein the light source generates
red light.

15.  The method as claimed in one or more of claims 1 to 8, wherein laser light is

generatéd by at least two light sources aligned side by side.
16. The method as claimed in claim 15, wherein red laser light is generated.

17.  The method as claimed in one or more of claims 1 to 16, wherein the sensor

‘surface consists of a row of arranged sensor elements.

18. | The method as claimed in claim 17, wherein the sensor elements consist of a

CCD line-scan camera.

19. The method as claimed in claim 17 or 18, wherein the sensitivity is greatest

with red light.
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red light. 20 15. The nethod as clainmed in one or
more of clainms 1 to 8 wherein laser light is
, generated by at |east two |ight sources aligned 'Sidl
WO 20D§/04i0d82 16. The nethod a28clainmed in cl aiF’nﬁngﬁ,WW 7008363
wherein red |laser light is generated. 25 17. The
20. ABENEE idScahygedt & mathed ais aaimeddh ockairmeore efwlaie)s 1to 19,
i wherein the sensor surface consists of a row of
this deviee SREGHISEEIAIPAE| enents. 18. The method as cl ai med
@8 %lci%'!ig?\tlgourweér?d n the sensor elenents consist of a
( I he-scan canera. 19. The nethod as clained in
) a|h e hi’)lclmr V\%ﬂch fikes aicompunest movablyialgng s tepvehdlistance; and
withre i ght.. WD 2008/ 040479 28 PCT/ EP2007/ 008363
90. Aatﬂ’gﬂq,s ngifye SERPY %‘?ﬁa'ﬁrret hod as clained in
gye og dBRS Brebs&ingium, 1 to 19, this device : :
conprising at least a) a |light source; and b) a
hol der which fixes a conponent novably along a travel

I stance; and 5 c¢c).a ph S |4 -age
21, HhaUay oL aibibao SliBel T LA 20 4S5 aRBRE a s
apparaflRAVRRNhAS sGha|g®er Admitigtering@ frarmassetidal img tike human or .
- nedical apparatus which is suitable for
animal fody miveidétg {?@ gesirdntesealttiackl into the human or 10
ani mal body avoiding the gastrointestinal tract. 22.
The use of a technical device as claimed in claim 21,
22. V‘hﬁ!&@e lrmftahechmbalrdemJas chlimed in pgirhi2d, whereaip the
‘ medi cal apparatus for injecting a pharmaceutical in
Pha”“QQQynﬁﬁhﬁﬁ“%ﬁnaninal bod;; thegnechaI appar at us te
conprising inter alia a) a base elenent for nounting
at | east one technical conponent; b) a technica
23.  Acnpdinelnappanatusdof mjentiog aphedesseadical iptorthg human or animal

 body, tBf g Al FhRa s oS Rl A component Tn the form
a

)  a base element for mounting at least one technical component;
o)) a technical component in the form of a receptacle for a pharmaceutical;
- ©) a technical component in the form of a feed mechanism;
d) a technical component in the form of a metering device;
e) a technical component in the form of a display;
f) a technical component in the form of a release mechanism for starting
up and carrying out the injection;

which additionally comprises at least one device as claimed in claim 20.

24.  The medical apparatus as claimed in claim 23, wherein it is in the form and

function of an insulin pen.

25.  The medical apparatus as claimed in claim 23 or 24, which comprises at least
one means for storing and/or processing data and/or signals, and at least one
interface for transmission of data and/or signals to and/or from an external technical

unit which is configured for the storage and/or processing of data and/or signals.
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20 d) a technical conponent in the formof a neteri ng
device; e) a technical conponent in the formof a

di_spl ay: f) a technical c onent in the f

WO 2008( 9rechani sm for start up and cargg}[ﬂ%g%@wm%%
the injection; which additi onal l'y conprises at | east

26. ahe m@uc@@ma@r@tua|a$1e<154alrrnedclnaﬂlamﬂ"rgé5 whereimthetgdernal technical

i oG58, BERRT AR 3¢ BT oo pREA g c

and/org@ﬁa;@gnﬁgb]:@;ppar atus as clained in cI aim 23 or 24,
whi ch conprises at | east 30 one neans for storing

and/ or ‘processing data and/or signals, and at | east

27. ?Hg m%&&@?@%ﬁgt&?% LG RRY iﬁ%r@qo%op@&ac!é 9% to 26 for |

signal's rom an external technica
injectinghh@llin. s configured for the storage and/or pr OCGSSI ng

of data and/or signals. WD 2008/ 040479 29

PCT/ EP2007/ 008363 26. The, nedi cal apparatus as

28. FhehiRHcAI ?‘SL"%JP}’ 22 oléﬂﬂ%rdeihrblélﬁﬁzﬁ"ihwméﬂ tHeeﬁBGillr?@,'a long-

uni t con3| PC on a programfor t he

acting sndiongeshartedabingpnedigis si ng of data and/or signals is
installed. 5 27. The nedical apparatus as clained in
one or nore of clainms 23 to 26, for injecting

29. Tiﬁ]é%dicai%%paﬁt@s BB &l &1 AledaR R UBo RS ofcd | ginteEl3 k26, for
cl ai m 27, which the insulin is a long- acting

injectingfel/drl. a short acting insulin. 10 29. The nedi cal
apparatus.as clainmed in one or nore of clains 23 to
26, for injecting G.P-1. 30. The nedi cal apparatus
30. Hise elatiitadppbaraine asrclamee infonel @i mere2Sf diain®623 fo6, fbb
i njecting Lovenox. 31. The production of a nedi cal
'nJGCf?nGFB@é(PB@&S as claimed in one or nore of clains 23 to
30 for injecting a pharmaceutical into the human or
ani mal body, where 20 a) a base elenent is provided
31.  Tioe praaluntion @f atmediast apperatuscdmclamhed snpomenmore of claims 23

to 30 for injecting a pharmaceutical into the human or animal body,
where

a) a base element is provided for mounting at least one technical component;

b) a receptacle is provided;

¢) a plunger stem is provided;

d) afeed mechanism is provided;

e) a metering device is provided;

fy a display is provided;

g) arelease mechanism is prowded

h) possibly electronic constituents are provided;

i} a technical device as claimed in claim 20 is provided,

j) the individual constituents from a) to i) are assembled to give a functional unit.

32. The use of a medical apparatus from one or more of claims 23 to 26 for the
prophylaxis and/or therapy of a disease and/or dysfunction of the body by means of
a pharmaceutical whose pharmacological gctivity is diminished or lost in the

gastrointestinal tract.



b) a receptacle is provided; c) a plunger stemis
provided; d) a feed nmechanismis provided; e) a

er i device is provided, 25 f) a dis j
WO 205‘5@#0&33; g) a release nechiani smis provi %Q?l%ﬁZOOWOUSS%
possi bly electronic constituents are provided; i) a
technical device as clained in claim20 is provided;

ss. ThelRS R THAU Ao BB FUETER 1A g 29100

treatin®fiabetidi cal apparatus fromone or nore of clains 23
to 26 for the prophylaxis and/or therapy of a
di sease and/ or dysfunction of the body by neans of a
phar maceuti cal whose pharmacol ogi cal activity is
dimnished or lost-in the gastrointestinal tract. WO
2008/ 040479 30 PCT/ EP2007/008363 33. The use of a
nmedi cal apparatus fromone or nore of clains 23 to 26
for treating diabetes.



