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WD 2008/ 040477 1 PCT/ EP2007/008361 Peristaltic

havi ng an exchangeabl e punp head
wo 2@1@@%@% relates to a dewqce for injecti nEEgﬁEPZQOTIO%%"
pharmaceutical into the human or animal body by

peristaliE g hyhoTad g oM reHhGSe BUFEEEE "be 1 cctea
: into the body. This applies in particular to those

whi ch are inactivated or crucially |lose activity on
The inyenfjoradtas 4@ pslaving forHie@ingsh Rhadpacautical istq W@I hygean or

anlmaI: lﬂ%%%h%gp@ %rsq gﬂ;ﬁén(ﬁ QH&RI pexch ré%%}?,g'met(anzed pump head.

rmone
car bohydr at es (e g. heparin), antibodies or nost

vacci nes 0 Syringes, dic t . pens or pedi canent
Many BRAreacatliods SHAHIIRHCIL B1s HaPOdY. e PRI IR Py ddar to
s
those B o R e I A R O AR NS Thee
pharmatwttcad}a‘ inchusielin pattieiapyotdog (quh. amfare})emple,eiasslin growth
pl a ed |ntrod tion of th

b
hormo RS, nfeeRuR ) GapREYdRrSs e gl ggst vaccines.

Syringé&¥, rmﬁgi%énﬁin? p@hs B Maméﬁﬁ&hﬁﬁ§§% Sred%rrgnahtfy @éed for
insulin pen is |lost or defective, and are used

injectioneinie Wiedbeiy. cs in conbination with insulin pens. The
freedom from nmai ntenance and the universal
availability is advantageous, especially during

The canQBhRtiG):d -inﬁﬂlnhﬂédﬁ@rﬂa?pﬁéﬂaﬁ%% tdefrﬁsﬁﬂlnleynhﬁéj This has been
desi gnatl on_and graduation according to t

used sgerdBastart PHiRsYIn thasapwdwtingstid rereniyears kern displaged.

stepwi%@ﬁm ﬁ%ﬂdgﬁgﬁ%{f‘ Ig%mgsglrfﬁﬂeﬁg %?({c:al y|'ﬁ§1 e n&eﬂlrevglitﬁgless

syringasekesati freparssirbplacesivlenex. uf drf mselnt pery pelosodr d&sfeulh\ren and
g reduces the nunber. of i njections necessary.
are usqug Y

A ARalcS BoRbINAUHBHNRSINGRAS 480 f@eedom from
mainteASA&S 8AE Xh%{]"ﬂﬁgef’s}é? al ARt i % éd?érﬁﬁ?eoué“e%géﬁ%l!% H un;]ré%

Syringe. Irectly vis e I nsufin dos

journeyseen drawn i n makes |t possi ble for the user easily
to check the ampbunt of insulin injected.
Neverthel ess, skill and regular use are necessary

in kOfi t Itpges.
Insulin ?egﬁg\@éé et fr?fheﬁ‘ﬁ@s"@r?étfoﬂ érﬁg‘?r‘é‘dhﬁttd)r‘i‘ﬁéé:dral to'tAE

further injection appa 'S now very
concenuahiehyoflﬂ%msahmtmbetdev\blﬁchré,h‘cDO dhecnsdin gan be taken either

from vigl, @pire T HLNg S i sATFkIgE (b Eralla 6tsy O sueabt 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.

This medical apparatus which is the size of a marker pen was developed in the

mid-1980s and is employed mainly for more intensive insulin therapy. A substantial
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m d- 1980s and is enployed mainly for nore intensive
] I ] herapy. A substantjal WO 2008/ 040477

WO zéﬁlﬁé@-ﬁ%ﬂ/ 008361 i nnovat i%n conpared wt Q'I;{§5|Z9971008361
syringes is the use of an exchangeable medi canment

, ont ai ner jis. 60 tai ner, .also ca ed ca

innovei3 rigred W nEfl Siges RIAS RS L AR S ChBHTRE by

medichRRniraontbRel UTISE canthihsr, bRgesdiied darbde bheattnaye, i8 filéd with
before wuse. Wen the pen is operated, a need

insulingieer 84PRiies Ryctie mgnafaskurer ane s aetted ije tla@\msslm pen before
oso. VO U B o LR b B RLT U5¢ Ao ano

achievee|zaseterat ¢fjatiiGnobiheesrateleciédr ddte dd‘lédmmgteéﬂc@lrbf&ﬁe insulin.
I njection stroke which advances a plunger or stopper
An 'm@qﬁ!OﬂW@M&H@Sﬁd@@cmswmawﬁ@ U“ﬁBéB% irdegtien fohedtion

stroke% g?%awﬁﬁc%% 4 EMQEFS]’ Eﬁ}rpg)g' it h%sdé‘?tnd-épem W&Lﬁ@ﬁﬂe

sual consi unger
presefemted aidselte hegtdeliveredimpotid taggetctlsehe Tree tridotigaismlOsually

. stopper, stroke. I nsulin pens ivided into )
consisfy %@%Qaﬁ RiuRgRy ﬁieﬁs\gish anaesl eRoTyRorasRONging to the cartridge
stoppefisipReabl e ones, the cartridge and the netering

mechanismforma unit prefabricated by the
manuf acturer and are di sposed of together after the

ootk 80 B isnBES%y Plushile G54 it ko otposable
ones, PeNStridgE SRl the RABR rinGBKEChAHIA SRS a‘iﬁﬁﬁﬂ@ﬁaﬂ?i&afébeby the
user. Thus, when the cartri dge i s changed,

manufwturﬂj@ndsarerﬁlmedoef tpgeinecelier thacartrigeds @mntwgl Reuse of

e el B i 508 n SRR b TSt pn

make iacreastdeausids ommw@éemghas Spiean te ¢artiiigeds changde, the
net eri ng mechani sm_. This nmust be carried out 20 very

piungeg stesn mys) beyretragtadsiato E@oﬁagegrmsﬁmc f hisrigkes place,
depen&b\}; oK ttﬂg r{?{g}dél l%t'éﬂ br §f(|j§|ﬁ% {?MHQQF &{] gﬁﬁ@g PRt Neously

actuatiag laeamml fu:R&mabltbe imesteting mmjh@nm This st bdicandadiout
sem autgmatic pens. .In the case of

very C%{aﬁmbyﬁﬁﬁysef Eecweer malfupetons, £ sicking ef meplpna@eﬂem
may odcr %E&é@éﬁa!%k@v@é tbth& ‘E!%dl)zgsé’ Yht e ﬁﬂﬁ} %{éggamcal stresses.

et erm nes ration progress "o

i nj ection. contrast with sem automatic insulin

ens, use |s nual ten |on| of a
Reusa@ﬁﬂ?ﬂﬂ”h&ﬁwﬁ? 8wg%ﬁ@853@gp omatic pens. In

the caéendﬁﬁéh@é] elne fﬁéeugéﬁé;@rtsl é‘fcﬁ&é w&g tﬁ§ ﬁﬁﬁer {seiSREI 1R

is rel ease by the user. The spee jection is
injectiohibudionmnd thas pi&xkemn:oﬁs ttih@duablpnr@dawdgmsmﬂthe éjection. By
e%da ted to BEr onal need 30.
contras i semiautomatic insulin pens use is 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.

DE 19 745 999 discloses a compact tubing pump of particularly small construction.
This tubing pump is said to consist of a delivery head, a drive for the delivery head, a
revolution rate controller and other components and accessories, the tubing pump

being distinguished by the pump head being easily removable with the relevant drive
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DE 19 745 999 di scl oses a conpact tubing punp of
rtlcularly smal | construgtion. This tubj LS
WO 2008/8494 Tconsi st of a deliv ry head, a dri VE&JEBEEQJ’R)%?’G"
delivery head, a revolution rate controller and
ot her .co ents _and accessori the.t ybi ng..pu
from 15 Gsi6 SN U FRECBP iR B S i) SIetAGD BTt assembly.
renovable with the relevant drive WO 2008/ 040477 3

PCT/ EP2007/ 008361 fromthe housing and being
A great disadysaisibe dhjhisrarrangemerdlis theit the prmerhegics ¢asr beyremoved

onty BT g ot onodh S BEHCRL Phisdbete™ Bl FRBETRRance of

the pug Redd® MbintSinftremmchewhiisis . clddn andeesptic Hepossible is
routi ne exchange of 5 the punp head to maintain

costly,tipeevesint @vddmpractigal.cl ean and aseptic as possible
is costly, inconvenient and inpractical. The
invention relates to a device for noving |liquids
The inwéntidh etutps te e devigeeiomarairid Bqlids whiadh eerapriesla pharmaceutical
suspended forncl this device consisting i nter lia of
in dlssakvenéﬁssusw%s forp thyp demiceLansiding dnter atg ohabigapt
head which is driven by the notor froma) and by
means of which the |liquid is conveyed out of the
a) mawmetorpi r; 15 d) control electronics; wherein the
pu head i s equi pped with detachabl e and
b) taerggﬁ%’& able interfaces to the motor froma) and/or

c) %Opdrhﬁ hegd wm@m s érﬁ\%ﬁ lg) tHRNGYoRr fidtn Bl 88 BYtmBENs of which the
electronics fromd devi ce consSi sts of one or

fiadid !e@ﬁp‘dﬁmﬁi@m&fﬁh@(w%&fwuget her and serves a

ar r.pose. The purpose may be fixed by a
d)g FPF%?§F°$§%e of use. One purpose is for exanple

whéreén tieepdrAp hedideas eqitppdpkiat deeertbleaind ic@opasttablel ar
injecting insulin into the human or, ani nal body

25
lnteﬂ@@eﬁsrﬁ@ &g awiofermendier todhe resemoiafien h)ea'h‘ﬂprO the control

elef:t%‘r%éfrﬂ Y connects the two parts. This functional
connection 1 nvol ves the novenent of the notor being

converted into punping work. The not or can for this
pur pose be supplied with energy in various wa

A deV"FQ @‘P’é’?'cétﬁ(% ong qjirpare sompaRents @ﬁﬁ@%‘t’tﬁg fogeihgpar tSF’B/ﬁ’S a
partlcu?ef éﬂg NS e)ﬁhrfiﬁéé ‘?ﬁr%/aﬁ)é ﬁk?&; 82@ ﬁalﬂéﬁapﬁylpe of use. One

ns o nmestic cu
purpose is for example the use for injecting a pharmaceutical, in partscular injecting

insulin into the human or animal body.

The interface between the pump head and the motor functionally connects the two
parts. This functional connection involves the movement of the motor being
converted into pumping work. The motor can for this purpose be supﬁiied with
enérgy in various ways. Preference is given in this connection to operation by means
of a battery (for single use or rechargeable) or by means of domestic current,
possibly through an interposed adapter to adjust the voltage and/or by means of
solar cells. The pumping work serves to convey liquid out of the reservoir. For this
purpose there is an interface between the pump head and the reservoir. This
interface is designed so that the movement of liquid to convey the liquid out of the

reservoir can be started, maintained and stopped by appropriate operation or control
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30 possibly through an interposed adapter to adjust
|ltage and/ or by neans of solar cells, The '
wo 2@&&8%&@&0% serves to con\‘?’ey liquid out o G {EP2007/008361
reservoir. For this purpose there is an interface
bet.ween t he pu h and the reservojr. This
of the AgtdF ABar PuRbORE G d T R 1AL NSy EraRisIapes e
connekBoPENVRNd bBaidsighdtioms l@H-tIghe THRS 8 % 9iifth&raRtdPRice between

started, maintained and stopped by appropriate
pump bpad &ndarendiol eleetrooicsWonzooBfase sewes to transmit sensor data, e.g.

from aifeld SRS (enhetPuedensf dk8{s, SR Ale oL bRy 38R%rs. to the
controf 8leaR6hiceNThs neifacd magatdvangteleetrikal, idptit e Wirehiss

_There is a further interface between {)un‘g1 head and
configurstiopol he ceptreloripeisonich can batuserde énaigtajie the eperational state

of the %é%%@a 38R0l %fﬁtl] g Y2 ribhO B At OWs ;@%Zegchange and

ure ‘sensor, Se-sensor " or
processirpoff sperbiting Hatbbetoniencthe aagiotis compeneitag tiodaitange of

. mpy have an el ectrical, optical, wrel ess ) .
mforme%%!? pRdingytsplating do dmusen ordneritorsis dNaERl preratieg fuactions

andof'E%\ifélg"i’tjl RelhfiSh RPSlAtdpnal state of the apparatus, the

coordi natron of the various constituents, the
exchange and processing of operating data between

The ek oS IR b s SRaE S T s PR TEIFE e
electrdhfis B ABHRNSHS by aéﬁqi:[;cgh%_uy HAdapecrsyf redddLible bRd

relation to the user. The interfaces of the punp head
reconnestatie hir gualificationdorreasyrretsasezand cannsetion eelatesi to an

I roni e .distinguish bei ng .easi |y and
averack Firb i oGS P M BSHARY BB 0RE!ni0n Wion may
have bgealindluded. Simpl®releasy of Heciatefazad cafmresifead fet! Biasple by
to an 15 average operator of the device who has

disenggging thadiaytsy by Pressirg apd stbseaugntiyHolaing thepertselnshifting a

over, 4B ASlcc BT S0 L8A56 EhullIBAcR8Ra%3 5alEging

mechapises,sampalso byuriseeswieg) Hecoudiagionghé ke [Binigte cbiynection of
..shifting a, lever, sliding a sljide button, or

the intgffaces; Q?g' takp plaguior sxample by euskingy Sliffing. twistiengagement,

: api ' 40l |
sorowifFEHPCaTRGE, 1Ly B, RREHIlr o PREHEL ol i ana
connegiiomos dointarfanapdaéstbyn paditutay,whedn dilewge anvd sbnnection takes

engagement , _SCrew , .coupling on, .clicking on,
place TRV g 9 PESEPOLPUAREEN PR EMeipTi o Bisice oot of a
PO e e I S I bR B the
movemgnta of thel admsg, heoidslandbyr fingerayi ng t he physi cal

strength of a person (e.g. a patient, nmenber of the
nmedi cal staff), in particular resulting fromthe 25

The inVERRARYNSisH in & Prefeffed dMBBtimAELPS dbli8&IsSdescribed above, in
which the pump head is exchanged after operation (i.e. actuation of the device) for

another pump head.

The pump head is replaced in particular every time, or else every second, third,
fourth, fifth, sixth, seventh, eighth, ninth, tenth time or at longer intervals in each case
after use of the device in a cycle of “switching on, maintaining and switching off” the

pump head for operation. The pump head is changed whenever the pumping
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The invention consists in a preferred enbodi nent of a

device as descri bed above, in which the punp_ head is
WO 2008/R404€0 after operation @ .e. actuation 8&%’55’2007/008361

device) for another punp head. 30 The punp head is

capacrggglgaﬁl%%t r_:nspgua *gﬂﬁl:%rf;sec}{‘%%wh%rleﬁaﬁﬂ letﬁ q\gon )(/:Ieanlmess

and/o@h@hﬁ!himﬂﬂnrﬂlhnbéreéﬁrhm%lﬂ@lo@fca@brdé?ﬁgﬁé (foﬁb%r‘r‘lﬁlesln'rﬁedlcal
each case after use of device in a cycle

treatrmesig)t ibiei punp headshatlsl be nlga@g&d seduariiynge ofvery tlh@ or every
d for operation. The punp head is changed
Seconmﬂeeeﬁ?a "Y$%¢ punpi ng WO 2008/ 040477 5
PCT/ EP2007/ 008361 capacity declines. Especially in
cases of use where value is placed on cleanliness

The inyenfiasy cansdstainn priurierupreiarast embevredl @ @aice as described

o ' .
aboue FLET 6l SAIPARekABE A orbipheER: 3} publir
needldﬁoﬁmafcaﬂ\(@eyﬁ\ reite thaludee atamiula$esudbly Thade oveetdl pihrough
consists in a further preferred enbodi nent of

which hguid @& 938 cgaks iniraded aba§@ratfeﬁ el of e buman s agimal body,
and a ?@Pfﬂﬁ?\ﬁc{%@h‘%s E’&a‘&ﬁgﬁ o tg@ %ggé;‘f?ahﬁu!& %BPQR/ mQS@?F?Whlch

cal use. needl e i a cannul a
the needleecanfbereffiaby to brsynigge, aatieten, gunddical ;gaap,caimémoament
jected o ated i.nto/ out of ehu nor

pen (b P APRIIA T RRAARDR S cH's SOAEdanted B Ihe pump
head sePResGh daifoutanior ifeditd 1% | ﬁl@eﬁ@ed"ﬁ‘bﬁﬂhe?@@er@@f?@é@

can be affi xed to a syrlnge a catheter, a nedical
insulin pueparationeidic thegmgmap en ageng. badysul i n pen) or anot her

nmedi cal apparatus. The needle carried by the punp

head serves in particular for injecting the liquid

The in@itionesbrisistsn & eutiesrirsRirfed @mBodinkd1i Wf aMevice as described
preparation) into the human or aninmal body. 15 The

above, invdtieh e oty cansists oha MiEtaTeetoprA MmisTosptenisslistingnished by
smal e85 601887 BGEPEN 3 AR oIl i BENBP6.5 ang

1.5 cmdirst l'tsﬂﬁell'ghhs(behWeeﬁm landi1n% a&i. F0micrbirbtdeogtibe irsthe device
between 3 and 0.5 cm its width is between 0.5 and

accordpCEogRe ARETIOS 9 @agﬁ@l in BaistlgEOn @ slegiamagaetiadrive.

m cronotor for use in the device 20 according to the

invention is based in particular on an
The lmtdmloh rcomgitein & fulthergrefBned embodinment of asievice andescribed

h%r preferred enbodi pent of a device as descri bed

above, m whzc the reservoir consists of a commercially available cartridge for
receiving a medicament. Such cartridges are available for various pharmaceuticals.
Known cartridges (also called vial) are those comprising insulin of varying type {(e.g.
slow-acting such as Lantus or fast-acting such as Apidra or normal-acting such as
Insuman) or amount (e.g. 100 L.U., 200 |.U., 300 I.U., 500 1.U., 1000 [.U. or another
amount) as solution or suspension and as mixture of different insulins. Insulin
cartridges (insulin vial) are used for injecting insulin, by means of syringes and
insulin pens, into the human body or for continuously supplying, by means of insulin
pumps, the insulin to the human body. A manufacturer of such insulin cartridges is
Sanofi-Aventis in particular. Commercial supply of insulin cartridges Usuaily takes

place via pharmacies in most countries.
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above, in which the reservoir consists of a
! .2l |y avail able cartridge for receip\
WO zm.ﬂgé%t . Such cartri dgeb are avail abl e PﬁﬂEE?PWQUS%"
pharmaceuticals. 25 Known cartridges (also called
. Vi al e.t.hose .c | Si ' L ryinp . .
The infiftigh &gt 188 ERE Rt SBRUMi ot delth hfBGseipec
aboveai®h WBicH tife AGuit YomBdrisastihagins ThB isulinl presemmagbe of varying
amount (e.g. 100 1.U., 200 1.U., 300 1. U., 500 I.U,
type (e.gogow-agtingrsughAsleantus gb (aftECcHRY sbehes dipigia or normal-acting
' ] ofy @i fifi e tin i ns.
sueh o 1a8Aah PO AHELAS S fo £phi2ofl 19380 U038 | 05 1000 LU or
anotharrgmsuinthgs isokibhror sogparsios aotl ssymixigesofaiiterant insulins. The
) . insulin _pens, into the human pody or,_ for contjnuously
insulingay Pgioh @NIMs! QRSN 8T B AraditedbY SERSHS MBRPUWSHIOM i n to
t he human body. A manufacturer of such insulin
cartridges is Sanofi-Aventis in particular.
The inGemtiver reiates sati ysebf & dsuicenn caetarindgresofdse antbodirakets as

doscr SRR bS5 e TR T Mooy, Sucn

substafeB3 M Farkibul@r MsUliR® sBLBbS bF 8¢ sAERORKIAR Mn Hiedion in this
devi ce as described above, in which the liquid

connecimmpisite be disiinguishedTingariean fromprapent thmygtga pofmp. On
. ' t (. .. Sl ' uch

e 258 Yo AP B R D 2O, o

60 sec})ﬁ%ﬁﬁ@g%ng@ris%ﬂf@%gg@-cﬁ-a elicamént péddelg. UhsulidQen), usually

. , .U .U or 5 another anpunt) as
as preyobslyifisad detabvalpeis iThe rapdicament Reqcemsss igta satasftwith the

[ |k T i ' f..ani i.gi
vty oS et UL A 5o A i B R Ran pumo
over a lagireerivd (from 66 seofumicisauetal hoursyendrthewedicdmiehigpump is
enbodi nents as . descri bed above for injecting a
usuallysgfirghedde hao8d¥he human or ani mal body. Such a 10
substance is in particular insulin in solution or as
suspension. An injection in this connection is to be
The invBrdionrfgdhshethies tpdid produation tbandewpmel ip dner@uygbresof the
punp, On, injecgtion, the substance is introduced to
embodffﬂgﬁfﬁ&ﬁﬂ%w'lﬁﬁﬁ abWRoMef§ e (e.g. 5 to 60 seconds)
by neans of a syringe or a nedi canent pen (e.g.
insulin pen), usually as previously fixed total
a) wohotoejs Jloyidesli canent pen cones into contact with
b the 15. bodgoo ly during the direct injection. A
) 8UFSENAELS POVIRSHI i ed by a nmedi cament punp over a
c) bYIESs hesd iPdrovideyn 60 sec. up to several hours), and
t he nedi cament punp is usuall%/ attached to the body.

d) theeindivickrat iconstitueniseacooeding ée aj to charepsernledio gives
ﬂg\g/ci.Cﬁ Ii n.gne or nore of the 20 enbodi nents as
PHE bove, where

The assembly of the device according to the invention to give a functional unit

means the production of a device according to the invention in a state ready for
operation. The functional unit of the device according fo the invention is able after
operation starts in particular to remove liquid from the reservoir through the action of
the motor-driven pump head. This removed liquid can, in a further possible use of

the functional unit, be injected by the latter into a human or animal body.
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The infiiRn @
the huirfanestdriial Pody, domisiepi¥erffifa 30 operation. The

a) a notor is provided; b) a reservoir is provided;

wo 2P < ccor i ng 1o %) to ) are assERIEA207/008361

give a functional unit. The assenbly of the device
ac ordiigarto the invention t a functiona

i ] | i )
oPisaled B 3Pnatitd I oBectinty pRBfpageltical into

functional unit of the device according to the
invention is able after operation starts in

a) t%ﬁ{gdsgr#g ?ﬁd/‘o? renove liquid fromthe reservoir

roug e ‘action of the notor-driven punp head.

b) Ehi@jgmﬁn@vmdchémgmoc Faselttihgpar diiduet oprspHirsadsatiedl to be
the tunctional unit, be injected by the latter into a

Helivared bydhe ragdisalgpprangusoandionos77 7
4 Q08361 The invention also relates to a
©) r%e%g%@g?%gééogr atus for injecting a pharnmaceutical into
d) ahreldaspanechardsmrfat sthethg up enprcasiying outtties irdédtona) a
housi ng and/or 5 b) an adjusting nechani sm for
presetting an anmount of the pharmaceutical to be

whitlR U RPN KoilpFisEE Gt flst BREYe? Sacc@Ftﬂﬁ?"Eo fhe iflvention in one

di splay and/or 'd) a release mechanismitor starting up

or raore efdheydmbpdimentshas depatidadoabovEd which additional ly
conprises at | east one device according to the

invention in one or nore of the enbodi nents as

A nélRBEd] 1 2pperal8 Y& infRctiBg laGHarmRiRaLAEA! Is frp;spariuamgﬁhipréa. Pens

pharmaceutical is in particular a pen. Pens are
arejinown inmpasteulacior ajesting inaglacinsigini penll insulin psos iare

aveflhlkin BRRH o el e Aple O A A PR R Fpp are the

- Opfidiiek, Optipen Ped, Oplidat @ iRswin $3d sldthenthain0fdcturarpens

of other manufacturers. A housing is the outer cover
of such a nedical apparatus, which may include a
r D
ANBLERGEE ifofBPoafaRTdcl ARHICEERSER. i eyt -
protectied capadepassitinge on dise debigncdhphicssimgrmeag beasade of plastic or
ifice r wi ndows, includes ap inner, cavity and ]S

o -
me‘?[:i'? ‘é‘ﬁ!ain Feelongaigys ,Hgglp@]y ERESeS (RoERe®s. ortfices or

win@SWRARERLEs an inner cavity and is suitable for receiving and positioning

further components.

An adjusting mechanism makes it possible to preset an amount of a
pharmaceutical which is to be injected later. The adjusting mechanism can be
operated mechanically or electronically. The adjusting mechanism is designed so
that the preset amount of the pharmaceutical can be corrected until the actual

injection is carried out.

The display serves to represent the preset amount of the pharmaceutical which is
to be injected. The display can take place in the mechanical way or in the form of
an LCD display. The release mechanism includes any removal of air bubbles

which is necessary before carrying out the actual injection, and the starting of the

injection process up to completion of the injection by appropriate actuation of the
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An adj usting mechani sm nmakes it possible to preset an

wo 2fllAbaRt 3 W8l ng mechad sm can be  opels UFPE0071008361

mechanically or electronically. The adjusting
hani ' desi t hat ,th t t of
e aT LB AL R eadn e mesival cbpa i pred R e
invieRtiSE Macdripfsy hisedoRdtispily err]tﬂbﬁ Blsplaygerves to

represent the preset anount "of the pharmaceuti cal
Thatirgloritae seeomeor ajfietherdiisptag nislpe aged dnrapikeeryitae eurrent

' ' : £ g0 th [IF -
st b s TRAB S Pt i o3Pl afffubmmping.
tereperature bglbbes leveheeh Sush REdISSIBG MYa P RIr @kanmpis Fafregent the
out the actual injection, and the starting of the
pragreecel 1he ipesties by means danpragresmbat the i nj ection
by appropriate actuation of the WO 20081040477 8
PCT/ EP2007/ 008361 notor and/or of the punp head. The
A medicaledppEppiasaisude atibed dibogetincludes in mpesfeired engyodiment at
rise a second di s?(I)rga/rPor further displays.

Th
'eagfo? & msangHer sfodpe@rg cpesiey dataspna(or ﬁ’ﬂ?aﬁeaﬂgé‘ale%t
oné %téﬁé’ée?ﬁﬁ'?ﬁan%?@riﬁ% Waehnd/Bt @?ﬁ%lsoqo ARFoPPORA B Sernal
d e n, e.g. residua

uring t injectl anount remai ni ng,
tecBnicahpeit aaamsestinglfocesemplevadla BCoon Shioh apdigsainder s@ying

o 3RS BGRB8 B

and/8F prddeed dabPuRdioRelgndes in a preferred enbodi ment at
| east one neans for storing and/ or processing data

and/or signals, and at |least 10 one interface for

ferring dat / L. gnal s insuli
A rhg e i R iRt o B ERs KEpAPUBL HrRELAR ipouin
or GCPonominehafin RUGH T @xafiphe, IWendRATIRe indulla @58} BE a long-
data and/or_ signals is installed, which is configured

acting, gshE-acing) armiyed desHindRftaanarorlbradingriasydlin afsanimal or

B Al GPO i 95, HESF P RRH Gt gy gonete
mahipotation, and imashe frothechoaniifes sdioti@noxsushemsiorsul i n

may be a | ong- acting, a short-acting, a m xed
insulin or a normally-acting insulin of animal or

Thd WSt égﬁéﬁt&’é ae&grdmg Hha3V AR iR o8 YrSHore of ts
conventi ohal ly or by genetic Tnanipulation, and nay

embedimentheah bernsed far tw priopbylacis and/petierapy o8 diseese and/or

dysgfndchiéalé)f glsg Bg)ayt/ %?/ rﬁggr?sr gll g %u%gtatnp:ee V\Ifh%\é%ngr{a?'rrr]}alc:glog[rclzgl' activity

is diminished or lost in the gastrointestinal tract.

The medical apparatus according to the invention in one or more of its
embodiments can be used in particular for the treatment of diabetes, e.g. by

administration of GLP-1.

The medical apparatus according to the invention in one or more of its
embodiments can additionally be used for administering a peptide hormone (e.g.
glucagon, thyroxine, pituitary hormone, hypothalamus hormone, leptin inter alia)

or a growth hormone (e.g. human growth hormone).
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enbodi nents can be used for the prophyl axis and/ or
' f a disease and/or, dysfunction o
wo zé)é}&hgg%?)of a substance whdse phar macol ogi %ﬁﬂﬁp%géfmossm
activity is dimnished or lost in the
nt e tlnal tragt. The I ar at
The G rRb PR eckRBg Ime TR s E EprY s

en@;@b@ﬂérﬁt@ﬁﬁéy ﬁﬁtheb%euﬁe%@ tbﬂad@iﬁhtslteﬂ'ld ﬁépér@f (d.88%0w molecular
treatnment of diabetes, e.g. by admnistration of

weghbhepatin) amEork@venaX. appar at us according to the
invention in one or nore of its enbodi nents can
additionally be used for adninistering a peptide

Finatiy,rthe enédic@ apmﬂramagmttordlﬂﬂg'tmtﬁmﬁverﬂidmfhtca’reyor more of its

hor none, ot hal amus hornone, leptin ipter alia) or
emRogimsith Cﬁﬁﬁ}%‘ﬂfe%? minisiana yaesn® (#er heney deggbvaccine;

vac iS04 ?réaﬁngméfﬁﬁﬁ%%o%gpes HiEnpe %o?lel'ngéallt%rrgbles,

apparat us accordin é 1nvention i one
tetarfug, MOoentg)mug#nnmmmyodéﬂmehey diseass®hi¢mala)andicrtfer

aciaRaRe 2atipodlari(§ 9. Mavoriamtar POlHgRal Sabadks B fgdting o

badtBri&l VirdY BiddtRIm, UYsRRBtOH of PieSrthund SysteMDafbBNESncer inter
can be used to adnminister a vaccine (e.g. |ive or

aliagjead vacci ne; vaccine for the treatment of
i nfluenza, neasles, nunps, polionyelitis, rabies,
tetanus, whoopi ng cough, inmmunodeficiency di seases

“Thé Hvehtioh fithetelRés {Pthe mEdLcticH 674 ABdRH 'a?ﬁﬁl*a%s for injecting
nmonoc| onal or pol ycl onal antibodies

g.
a P%‘?@’ﬁ@@#ﬁlcﬁ ino e bempa or @nigakkady, whee i on,

a) Igﬁ; mﬁa’ls 9\9{1?&%_ i mune system allergy, cancer

e invention further relates to the

b) mnadjedtingrmethanismds pabdvidep & ptaset Anramaeyrief antharmaceutical
phar maceutical into the hurran or anl mal body, where
ey 'Séorb&gelwsr%bysmn@@&a BPPaRRIER| ust i ng
c) g‘%ﬁéﬁ%%l‘&l dow ded to preset an anmount of a
Y

har'na ical "which is to be delivered by the

d) He"dleaab m@@m’mﬂmss pojvidedi spl ay i s provided; d) a
se nech smjis prov e) possi bl y

€) BP%% W&{?@r%ﬁgPP?Uéﬁ 5 aé"?é’rﬁ\"%g’d

f) atleast one device according to the invention in one or more of the
embodiments as described above is provided;

g) the individual constituents from a) to f) are assembled to give a functional unit.

A device consists of one or more components and serves a particular medical
purpose, in particular injection of a substance into the human or animal body. One
component consists of one or more elements and serveé to comply with a technical
or non-technical function. A function is technical if it relates to a transfer of force,
work, energy, material (substance), data and/or signals, the maintenance of the
structure and/or form or the storage of a substance, or storage of information. A
function is not technical if it relates to the input or output of information by or {o 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 a technical apparatus which provides a
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f) at |east one device according to the invention in
one or nore of the enbodi nents as descri bed above i
WO 2?)9%’9?’%67 g) the indivi dual¥Uconstituents fP&ﬁ/E?2987/008361

f) are assenbled to give a functional unit. 25 A
partialdietich B Cha s PUeril UBaen THrBaPPRE S

A comlth@ﬁf( is 38r SfarApRUPARPESr. IRE2ridIemBY BrNa® Ex@iiriiRlable
bod One conponent consi sts of oné or nore elenents

y.
cartridgaossrisdsg a @ubeﬁmm (ini particulaes mpediehment such as, for example,

u n. A funct.i is t al 1f it
insuinflofhig ELHHTERaple Rt 8y B b L 7 st in b
insulindres @ﬁothéﬂ@é\h@élep‘&)mje@ﬂh@a&ﬁdﬂ:@ém@hﬂlﬁﬁb the hiMdan or animal
mai nt enance of the 30 structure and/or formor the

body. Apethegexampie elipiechical componenhige devicaf@rpppiog.or & pump.

“Fu rtheﬁ' %QngpPéét 61‘%9@!% @F&J)ﬂxg.ﬁérgé fag% h';[ %ﬁjt gulg? 8 ﬁ’ng} nleﬁglléts

orna

plungetgvarns, mete)fngaJrﬁw;)ﬁi@h@ﬁidaYd@platye, fubingss Géal@]‘ béﬂh@nes, motors,
devi ce. A conponent may be for exanple part of a

transmygsipns. @iget %ﬂlﬁp@sml\é@mpmeweﬂeﬁ extyosioerels. The

unction o the appara nponent
partlcullarrthemmmemt ofdigieid/ioom. or@}slecedm anoter | t@nalpurpose s for

exampgeaﬁﬁa rgg]e blngjvlq%g?%ﬂlrghgﬁ\{oiconpr%ﬁlanl%égrvy{gﬁ;ﬂ?'ggutﬁéwqme The
purpodet®l ialo bd e &rew ﬁﬁﬂl@arﬁéﬁtﬁﬁﬂo@ﬁé HiRYarPSr St Bbay.

in particular for use tn an 5 insulin pen or another
device for injecting a nedicanent into the hurran or

i mal ._An
A comBidT8 raa B Gonnaetiidh SRR RrgRet B b more gl
compof¥ateiherdef tol @APlyGAth & PERSERNMogetice. A Rediiddl @Bhaéction is for
syringes, needles, plunger stenms, netering units,
examplgea kaRNediondplgrapenents %@trs siable, Top enemitiag force, work,
enery b (L BEL SR inBL SEERT e et b

connedted formgkamiplp wipasaedcharticd @@Gbllr‘igl aipienl ieehimicAiniaralection
device is intended to be in particular the novenent

(gluingpgcrewing, diveting Yadinkpge er the Hﬁfﬁt adgothed whegt Rolstch, an
e from a
intertocktheals WR|cRalle Wil B Do EArkadeduse Bl Shicn 2
electrolmagnetie fieidoa light deemdorctedike. i nt o t he hunman or ani nal
body. 15 A conponent may be connected in a technical
manner to one or nore other conponents in order to

InjectionQ8Rhe/ lrmdd@cﬁor?%rf BO5§aheSE iR %ﬂlcﬁlér‘%ﬁhﬁhﬂf‘%l b)é means of a

connection iIs exanpl € a connecti o onent's
cannulategetheswilisyabye of ﬁmatloaaﬁym@mpa@bmdempemck as in particular

a pen IF#PetI}]g AL e“ ajlgaé., Uby ?nq %lia Osl;% gut%ﬂgé)gg ;ﬁ{rgrrﬁ‘alscular

intravenous, mtracutaneous and intraarticular injection is known. Subcutaneous

meanlﬂi of) @@%@%QQ&)HQ@&% wiRid féchh%@l?%iéﬂ@e léﬁﬂ[éﬂo%td' tBrbet ‘ﬁ

injection takes place underneath the skin and is relatively easy to carry out, not very
painful and can be undertaken by the patient himself. Intramuscular injection takes
place into a muscle. Since greater risks exist in this case, such as, for example,
painful periosteal injury, this is usually undertaken by medical staff. Intravenous
injection takes place following venepuncture directly through a vein.

In infracutaneous injection, a pharmaceutical is passed directly under the dermis. In

intraarticular injection, a liquid is injected into a joint. Injection of a substance into the
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connected for exanple via a mechanical coupling, a
] hani cal connection 20 (gluing, scre
wo 25@%7@?*95{? vi.-a | i nkage or t hé like), a toot I?&VI%%%@QP”OOMM
a latch, an interlock neans, a netallic wire, an

ical wave 'd radio Ii.nk | ectro
numag B pfifal BGGH b Be i aisdert R sarRies i it REREHEH oF o
substérftbrtﬂﬂ}i@wl D heficHHESt RMAB San | Irﬂhsﬂé\rﬁ bt éHblfh'ér 8fpd dftsndiBuous
means of a 25 cannul a together with syringe or
SUPP'W%’KW Jaee pyetaepHriireedevi ce such as in particul ar
a pen into the human or animal body. Inter alia,
subcut aneous, intranuscul ar, intravenous,

A canhulbnigessanaiye eolibw ﬁ@écﬁ@wnu@tulsafsuany @eddOBf Mt @Y steel,
Subcut aneous, injection _takes place underneath the

Stam'e@ﬁ|Srﬁe%lngplfﬂssflvar,a@lav@w) @a@yemd)omercgar@u{a isrfegaugatly
snarp A Ao Gt BB kB poncd o

one erfsl age bgmﬂeat e othek endxbuttit maytdiss be ppited uol/cashafmened at
ai nful periosteal injury, this is usually

both ef}aﬁemﬁieaﬁ '-69 hag fitoae dithe fwo Fﬁfj? é‘\}égrﬁ‘éﬂlé Coﬂﬁﬁb@ﬁwe”t

made b¥&SeRAG ;E)I%{ié"ﬁ!k'?ﬂeé(r%“@mﬁi% Yh& hglld\f? Aekid éHrPH@ ié1rr%nged
véin. Ini nt acut aneous 1 njection, a pharmaceuti cal

for exarspledssmeshihg ecsd:rﬁmmgjentamm&mmhagpataius such as, for example

o sy RSAEELA] oh R G B o (e o

a med%@ﬂf’én@‘ﬂ)ﬂw Tllb c%fﬁﬁufa%@r@éé Oﬁ&ﬁﬁé’uorﬁl’ ﬂ“ﬁ@:‘a‘éfloﬁWﬂ'ﬁaé syringe, a

body is to be distinguished in particular from
pen, aipympauaneibar afecical mbgfaiusz suitakle degstha pvspEvLate igmove or

SUDDIVEAJUP@{ y?'{%gipfwg‘?%?’gce ootrha%g,g%@gqﬂl (r:rgnt ISng\oannul a

| s essentl aI I y a hol | ow needl e which is usually nade

steel, stainless steel ol d, silver,
The d'@ﬂ“@i%ﬁirﬂﬂe ca%@ilér(axf@rnqlHﬂéareatﬁﬁmsalaug"y ﬁt@%@@m yn or in gauge

L] b in
(18 gadg8 LPEA b0 Haldoll 8 Pl b1ldE = HE R IPEbAGRE 7 mm;
23 gaugthaheo aemgq Zﬁ@awgehrmw ahrap%bgapge nil@d rarmdl/ Aother p?rameter
Sha ene at bot ends. Tecannua at one o
for thrmteP i7iBo dh@igannyia s its Jendihi mw@tlmthﬁ@ipawiﬁﬁ@ée gp mm,

30 m, 95&"%@@%%6%9?%&0?&% sOf which the hollow

nee e arrange for~ exanpl e by pushing or
scremﬁng onto a medi cal apparatus such as, for

A medgﬁﬁgagqﬁa z%pagtgq%qfa nﬁ&ﬁ%@n{o&? %q.tlngpthg u‘bsf:ance into the
humad’@%rﬁﬁ%‘aﬁédf’%ldé}‘ﬁ s&ﬁﬁgé’ iisSSISsRe frsucHE Ah us. for

interaction wth a sy a pen, a punp or anot
injectiometdi iead negsiicaraentpeiusuGbhbs, fbDBXﬂlth@!EpléﬂﬂpDSldln pen. rl‘ée@cament
pens aﬁé&&gﬁqbﬁ%@ﬁ{ﬁric‘;ﬂus’l fomn E(lanI {O?r\pa(r]iguls rr])tu(r)posre]:g and &re obtainable on the
market from various manufacturers (e.g. Optiklick, Optipen, Optiset).

Every insulin pen must satisfy numerous requirements in relation to ease of
operation in order to make safe and fault-free use possible. The basic requirement is
the display of the preselected dose and of the amount remaining in the cartridge.
The setting of the dose, and completion of the injection process should moreover be
made audible, perceptibie by touch and visible. This safety requirement arises in

particutar from the limited perception capacities of elderly type 2 diabetes patients.
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The di anmeter of the cannula (external di arreter) is
[ tated in mmor in_ gauge (18 gauge =1
WO Zgég@&ﬁéﬁ: 0.9 mm 21 gaugég_ 0.8 mm 22 gePJ@B’EPZ’@UTIOOMM
23 gauge = 0.6 nm 25 gauge = 0.5 nm 27 gauge =
0.4 nmm). Another parameter 20 for characterizing the
cannula is its length. Typical |engths of cannul as

Besidas thshfin ehs with meadi2S 410 eﬁlpﬁmed@omﬁ‘s@ﬁqﬂ%rﬁﬁ\y are needle-free
| engt hs. A nedical apparatus i's in particul ar

m;ectla@ SHBiemss A aentjexemmie of the st rerie-fmedn Jlehbon lawtam is the

i BOA AR S5PAPE Sy LDy, e eZF e

used toahool iRihs i tHFoadh asmictdHecelaind the Afipbss Hiy‘eﬂ opﬂ‘ié skin. An
Medi canent _pens _are suitable in various form an
e'ast!%nrlr&whlﬁh iptansionafdmandabbbeforaisiection stores thamre@essary

f [ pen,
oot oK hEIToITIA ARHIEPESI Rt B i b s Pt
homogermpaiusinamd sonicalheinahe @diposeeasaeof 30 operation in

order to nmake safe and fault-free use possible. The

basic requirenment is the display of the preselected

A non—_?_%éﬁg@%%&\farﬂ%@e %ﬁﬂg&gépﬁ d&”l%'?ﬂe he ll%efrég?‘fr[]%étmeof the

etting of 't
medicamjeettwmm pr saree pasibots r@dmeﬁmwmsyhnboldme irehiloitibh ¢hreshoid

for insfi &iRrialrationy 3 BURR ReddiR cethieFuR prRTAdarfasgion of the

tUPE st R kil Sl
punc ngtsl gﬁl%)!ss‘éﬁvéﬂﬂgébtcbél 47%d ?Jétﬁgf((#y% chggaﬁnoo 8l3ga%tn§5pmved to be

the trapgler @éthe insulin intp special cartridges| the canpar a@'n@ydgr@ermss of the
appardf. At ARn i S b Sfs  ASodRe S 6,

systemis the |Injex injection system of Rosch AG
Wth this injector, extrenelg high pressure is 5 used
|n5”"”t%“’%ﬂ’r°o@'ﬁef frem insulin sytingesugnbeingicommetelil automasictinigision

r
systonPESRAME BRI ieclth of B TR IE Mblimatey
the SIZG eJdi a&sgaryette ipaick ﬁndmreamnq;erhmﬂ‘eﬁﬂ? bn th8®ot)] 8kdGcting
is in this case distributed honogeneously

insulin %&H‘J%W gupygh .arpqth%teaane@s@eqdl@ iqrated m the skin into the
cutaneggg HF@% s %gaﬁvtﬁaﬁﬁggraﬁ BF&Q&E 8?@2{%@%{#&\,\;} ﬁ%trtlgsﬁ(nof the

ree 1 njectio

insulin pomgp ipaonranae theccordisubbe optpyit bbinsglic bl the bahtreiaeno reduce
istration. In addition,

the blopd gfifaoSe Tewel, Brbuiias bsELpblade reRSR herPiagd ghisose with
closed B} EStPoI SBESaudd ?ﬁﬂ\éacﬁrﬁ%éu§9 %Qgta‘%é Eupi%l of i gim

conventional 1nsulin pens prove ans
these mimphbavansdvaniages o0 pariculalr fargraapielgagagedim sporting activities

an wr SRR B eel BT sobeke b PEERY BhpunEiDy o
compeh$§te I8 laR$k variations in blood glucose, e.g. in diabetics with a pronounced
DAWN phenomenon, which can be controlled with conventional methods only with
increased effort. One disadvantage is that when the insulin supply is interrupted
owing to the lack of an insulin reservoir in the human body, severe metabolic
derangement may occur. Insulin pumps are available in various technical
configurations, and apparatuses with syringe-like containers have become
established during the technical development. In analogy to the insulin pens with

needles, the insulin is present in a reservoir with moveable stopper. The latter is
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Insulin punps differ frominsulin syringes by being

wo 26RABATL LS | 1 ot i on of iRsul . They hatt [IEP20B/bos361

approximately the size of a ci garette pack and are

I t body. Short-acting 20 insulin
move%?%nrﬁg{ﬁgtg%hr%wg@eraﬁ%& heter and a needl e | ocated
in the skin into the cutaneous tissue according to

the program preset by the patient. The task of the

Owing tedligicRNpisis M %utpma’fm angh @GO Aelivany 98 insuliphegrumps are
t
providp 3l 2 e B SR S ofeF 17 bR PR Y B3P rom
malfurgitbnemthmérlmusaﬂm&eduém Howevelr, th&@@aﬁmtcﬁweéﬂﬂmat
ti nuous, and adapt abl e supply of insulin, 25 these

resporb% SNRLAHIGRAIGRY Yrfe! the W@@ﬁﬁ%ﬁﬂfﬁ%@%ﬁaa@ e

engaged in sporting activities and .whose daily

routine varies greatly. It is possible with insulin
On thqabmpisbﬁﬁreawrem injectipe appem@tdses drad ’gﬁtheatécﬂmbmmcal n

dovo G A ey AR P TS o
comp|SeiVaitbhiiR mRitDessy fiRldicamdrit méﬂéﬁh@ %‘ﬁr%n@g fFerﬁmer One

di sadvantage is that when the insulin Supply
development mighedo Sothemlinestion quaplaawblefandrextmorpmeai medicament

ever e b
meterESEEERIL 15 Ao IR B e A e S BB edpietarom
the daiainjsdt®ntFehgllipabithanhé aueatod Wasr aANkGPBEPAFHHERS on the

Wi th syringe-like containers have becone established
body. gur | ng the technical developnent. In analogy to the

insulin pens with needles, the insulin is present in-

a reservoir with noveabl e stopper. The latter is WO

InsulinZe08/ 414 @bnceABateCn/ (k28 85t 83gdnomie\eed dxfety features in the
stem OmMng to the conpletely

d
EN ISQHaTIoY @%Eﬁ%p@aﬁt ﬁiﬁw&?sma@ﬂe%h% GBpTEHiRIerial RESperties of
the insﬂmértﬁtfl?es BhQ Ebﬁ%e\ﬂﬂésh The! tﬁi}rﬁ:‘ﬁn@%’ﬁg%e ‘%&J&Fﬁﬁ)ﬂrdftay pen is
n or the u

systens r to protect

thus suttsltarniraﬂyltmufsrmmaﬂd independent oh tex) menebfor thwesrer, this
does not nmean that responsible and anticipatory use
of the apparatus is unnecessary. On the basis of the

The coRtEMtE B tHERABIPBtaARBAT s@@@h@r’éﬂtmyréléﬁg to insulin pens,

technol ogi cal devel opnent i n nedica
insulin ﬂﬂdﬂdg@%aedmeedtﬂsnelm@bn dxpressly ingorpetatienhin theqmeserd

d:sclos é n%J tely automatic mniaturized nmedi cament
HEEE ¥ %@Fgems. Furt her devel opnent m ght go in the
direction of inplantable and extracorporeal

medi canment netering systens. The aim of inplantable
In the dasiagn phtheurgns there are sepetdvasitiestldeidiffdreness tonee fwindyin the

pens ot@egﬁﬂéﬂ%@ éﬁ%ﬁg@?ﬂké&n Wp% ggggo r% shf%ereef{a:e)(ﬁI a}“eofo\?%%m%ﬁ]e the
designation for different target groups (children, elderly people). Because of the
requirements of the EN ISO standard 11608, the differences are confined in
particular to the injection mechanism and the release mechanism. The dose selector
and the dose display are mostly subject to ergonomic requirements and result from
the general design conditions of the respective model.

The essential functional element of an insulin pen is the injection mechanism. It
determines the type and size of the pen and the design of the release mechanism

and of the dose selector. The mechanism translates the dose preset on the dose
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body. 15 Insulin pens are concentrate in the
nt i ergonom ¢ and safety features in ¢
WO zgé%gééﬁﬁiar d 11608. This | {[Eevvi se incl udes PtcﬂgEPEBIOﬂOO%m
geonetric/ mteri al properties of the insulin
artridges d pen needl e dlin nd.the
seleot§uth e Miestion oy Serva, Lot By ReFR oL TANTE fHip g
injectibr 8RS 8EtHe QbppEEintRE ebrtfidde.tTies ehefgy |E@ra'ﬁBﬁutted either
contents of the EN I standard 1160 ere this
f th SO dard é}mh
directly & Heelpjacon meghanisya s thropgs @ mﬁti@qulﬂg@str@mmssmn-
needl es i s hereby expressly incorporated in the

present disclosure by reference. 25 In the design of

It is tetacaiBNsodsiisee forathe isjedtort Argherisabinethdishbeeefties pluager stem
be found in the pens of the various manuracturers.

to varyriRdofBasons therefor are for exanple the designation
for different target groups (children, elderly
peopl e). Because of the requirenents of the EN I SO
In the Bisatinlpeds tLGEAY bheilablé bartes cesrkeat, soltiohs mett a rgid (e.g.

ovochoiil ol eSSl (o ST ML S
comprréée 1 uﬂ%ﬁpb%) rﬁé’?ﬂﬁ = ‘BEEFS%%SI ishedubi rb?ét,n Q%nflguratrons

e genera esi gn conditions of
such asdslescopicplungkristerfiie. gessmw melchioism, |hﬂitaarncb¢m dtivef
hani sm

hydrat@]gtt@rr]%lrjrhégo ,ﬁcg)ult@%cipr %Cptérl)%\?etrmﬁ W@:’Pyﬁ’ﬁd” trpl%rnsulm pens

currenﬂﬁébﬂﬁné%rdll @vakaase nmechanism and of the dose
sel ect or. e nechanismtransl ates the dose preset on

t he dose V\D 20081040477 14 PCT/ EP2007/ 008361

The dSES&Rtiofd bRl oils BB Hddite ﬁ}b [ Sy @&%‘frdfde%%np% the kind

of pensrt@rrgasable peheorogefifddigen. ﬁlhngereﬁteﬁ@yemployé@@smrtremied
either directly to the injection nechanismo

spindleseiiggihas 1Asks &R sﬁam"rqlmg qf f1a bi9-dgi iy dose plactor, an angle
of rota %EB%@%&&%@H@%@% (E%%egirrs [:}Sr g%t]' W'jtﬂg%ala?ig c%?ﬁl%#@]‘ﬂ 'd%q‘c'eg and is
transritted bysubsequesn Scraw merhbyisasaihd bdotheo geaes toghé djection

solutions with a rig eaded spi ndl e,
mechanissh RBd traaskgrmad iRiq rr@x:%@c%o@ é?ref@cur ved t oot hed

rack, curved 10 conpression spring) design have

become established. O her possi bl e configurations
Delrvewhhasndechbmenbiakep Iprlm@lny spmrﬁy(rrg an irgecton stroke and the
resultrng 8rspﬂicemen? of heagir(cj)prc)qur‘:Jl Iﬂua amount of liquid delivered depends on the
injection stroke and the internal diameter of the cartridge. To avoid dosage errors, air
bubbles must be completely removed in accordance with manufacturers’
specifications and the EN [SO standard 11608. In addition, after delivery of the liquid,
a sufficiently long time should be allowed to elapse in order to ensure a steady state,

i.e. normal pressure of the liquid and relaxation of the stopper in the cartridge.

The reservoir for the medicament (also referred fo as cartridge) influences the
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



10

15

20

25

30

hydraul i c transm ssion, coupled transm ssion) are not
in the insulin pe currently co '
wo Z‘f@bﬁﬁd’e. 15 The design sofutions of the '@i’%bgb\él%oomm
flexible type vary widely and depend on the kind of
en, .i..e. reusabl.e n.or prefille :
as a Wi o, i pIopRRT et Rpelanl “Beliig ARson: opbuBiE uncion for
the medCariie®is eORRirRRtl bp e stbppde vinieh isldispiacediagR the aid of the
selector, an angle of rotation corresponding to the

injectiorogechgnigieard biingh abaet airbange teradpmnede e eartigas- iTohe

counlfd AR LRSI SR TBAIENL Al moens (o
sealing HRR} {0 mrRtLtbMatic nheditanent pem (syr akiemabelinsidinypenf), the
.. .the nedicanment takes place by specifying an injection
injectiaf} pRREYahapplird by adiivei with aikncueahEApsTHissiane An energy
T : | QUi i vered depends on
SUpplﬁ@o&ﬁﬁfoégpﬁgﬁg%?%@%g Qg%eal it ernal di aneter of
the cartridge. To avoid dosage errors, air 25

bubbl es st _be conpl.etely renoved in accordan wi t.h
I the (HRTIPA SRR SeOTdiTg It TEVaiion: e ERKED S dndh toush
insulinf il ROPDY Wiplacting e SRRSP by s & drfinjocfion
mechapisiey butdyentodiecing st purdp devisee Theipuep deviemis ipseded between

carvia§h b TolbR S0 5L BB I S Re TR Bl o fese
The purh Aelied chh RSprAiddd WaIRh flow baesteer id inedirect contact with the
construction and functional structure of the

medicarpeink grb sylion thusegivingl isedraddginnalrrasremaiis puch as reduced
organigrd AP WiSARY diocdNbsusAPRGer bpg are firstly a
pro nciion he

ct’i've or medi canent, then a

On apslizatien ioh thi$ Eureitional pimekiplenatimgrausoeariablew(ef guirtheiliquidt o
the injection system of the nmedi canent pen. The
pressupe #t BietnodicAtedt Contaireraart alvgdty GRRPIFENWiEyE wWo
converfftg! %%g‘fjc?al?nérﬁ pgeng’o'?'f’rﬁQ&%no 83 %h in@ﬁlir?‘pf_ﬁﬁ')? b&caliseéfa sAY-
stopper, glass 'body and sealihg disk. The conveyi ng
atmosherict pressdrerarisiesevinerdircamedicansent en$eckedduly t he
stopper, which is displaced with the aid of the
I nj ection nmechani smand brings about a change in

Insuiin}f%('gﬁ"iﬂﬁeé Beb/eCas |'Ei|tnr::1i[rf| Sckalqi‘ﬁg T MBS ArRNmUSE satisfy

I Njection syste InalTy 1s produced by sealing
high steedards( €hig.retee fd thegdidiesis)anal aceuraay vbive ¢artridge in relation

oo TSR A BB SUE BTG e T8 e 150
standafd/ I??r@@t?‘-@rlé chh8aIBdSH P the AT DREMYENtsSAHRPH¥sRibds the

control unit are additionally necessary., In the
fundanietjtecaspestaandt e gaometmalimajetial conetroeiismvitaeut t he

A R

impermddtfity bPthe cartridge must likewise be ensured.

The cartridges consist of a plurality of subcomponents. The principal one is the
cylinder of pharmaceutical glass with high neutrality 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 stopper,
increases the accuracy of dosage and reduces the dissolving out of glass

constituents during a long storage time. The degree of siliconization correfates in this
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mechani sm but by introducing a punp device. The punp

WO Zggg@gﬁf‘zjdl nserted between, cartridge and }[&ﬁ&gz%ﬂmossm

is to be provi déf with appropri
interfaces The punp device can be provided with a
conneﬁhan gvé e IeVéel 81‘ Jﬂ]equﬁ |8lh§l f)%ﬁegogtt@e:tﬁ@\gptpgg lﬂrait being set by the
sensitiedidf teNRsulieiHeesRdYfe. such as reduced 15 organi sm
count, sterility, bisconpatibility inter alia. On
applicatlon of this functional principle, nunerous

he oYF L eRe B N EA I Sar ORI UGl A, s tappgy anc

the sealing drskecmcmqﬂoumedh esigeohnegivr ae thﬁjd@mm@ﬁa(éd mecaenical
i nsulin pen), because a sub- atnospheric pressu
impermgepbilly iRfaROUR @reRsHre situalionss 28d ék%m"ér@blokmcaﬂnmerrﬁeabihty

I r

o all GRS ToRE1A BB ELIRRY PSR 385 W
allowabtd stoppet forédrearnt trensimbat oﬁpwwtare;s affthé Bealray disk egid a

n relation to the accuracy of dosage and
cannU@npat i bility with other conponents. The EN | SO

standard 11608-3 is concerned with these requirenents

and describes the 25 fundanental aspects and the
Pen neggdesars s’@lrilaltﬂisposm!emmctaemmmiyed forguide the insulin out of the

cartriolf R FHBEL ISR | T BBy 5P CPHECBRe P

reqmréﬂﬂléhts' Bdeawse ﬁ}é’ Podft Wéh&tﬁﬁ]ahﬂ}hﬁ tRalirigulif %ﬁ i§ QBRie§Ed ‘%Iya
urality of subconponents. The principal one is

througgcsoeperai@@rofélﬂe pra companentaiThgl readievconsisis g a cannula which

ut,r [
s orodBEA0 e UaPAEh ol 53 SR Mo, qppmizec
grlndlngsoﬁ dapnaisstnlles itlposeibie firiimgbriion hits tisitdrgstetissue to be
atment reduces the sliding and breakaway forces of

SUbStaPHé”BéP%‘BI@éﬁ for chatient angiFaUaes ORbcSHgbt tigpisdamage on
withd ré&ﬁ?[;‘{%ﬁ?a Hﬁ@e@béfﬂe\éﬂéﬁﬂ o%#esecgmg O?QSIS é)‘? ?H \itho0t Extensive

fragmesitiiao Aihisisi amolbligatetyategairemenh beca\ﬁ@e&ﬂ@SM@éﬂ#é’éblﬁ@ of the

PCT/ EP2007/ 008 connection with t vel of
cartridge must g’ﬁa‘?”SPEﬁcg@éod‘f’ herh eshepsieds regu? i ¢ %@ﬁﬁgTerartﬂdge

aﬁach@%g% @i%ce%% Stds! & fith f{?Bg%H@:r@uﬁﬂ'déﬂ to the silicone.

artri IS sea at both'ends by el astoneric
cl osure parts t he stopper and 5 the sealing disk.
uci al ts i.n thjEs con tion are th

Even o ASeq 87 SHOWSIAAR PLAPS MASE FrE5RITaY Viipie i fhg eye after

being PSREMY 6r I%bFéJ%'e%nﬂweyaé}Q)uid“ﬁe\'i@rﬂ{&@ésolﬁéJghﬁﬁ’éed after each
inperneabi ity to al'l organisns in |long-termtests.
injectichulior neasains sl steriity. dmadtdﬁlcnnr enystadlizesdxinaulin may block the needle.
Moreover, air gets into the cartridge if there are temperature variations, equally
causing dosage errors. Thus, a temperature change of only 15 K causes up to 15 4

of air to enter the cartridge.

Microfluidics is a subsection of microsystems technology and includes the design,
production, use and investigation of microsystems which manipulate and treat

amounts of fluid in channel cross sections with dimensions of from 1 pmto 1 mm.
Microfluidic systems are employed in medical technology, biochemistry, chemical

engineering and analysis, and microreaction technology. These microsystems may
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al  owabl e stopper forces and the nunmber of punctures

wo 2§pa/odfa?f ' G sposal e protlicis enpl oyed ¢ & GHERZODRB08361

insulin out of the cartrldge |nto the target tissue.

nave iiisRioRRet Bilimstd n co el FrritoRasd &y T Fhamount of
fluid ahﬁwit ke ies of shaalidrofiedicofsyemiwish BhinGReRet fdr &Bcﬁb’al use.
two conponents. The needl e consists of a cannul a

In adqurb guels systegisoshav slgniisent difesenoeg figm canventional flyidic

a8 L AP B S8l 9408 e
Miniatudzagiin itisgsompanideeby auﬂhshg@ﬁﬁ tHd belppiict ofme fiaid fidvebecause

patient and causes o sli1ght tissue danmage on
surfachilikas &ier s 6l eCHPﬁ@%P?@d aletrakinatic f@@“@ssft?émil’lﬁt? New
appro%t%% érg tﬁ%%i@r%%%%e%?ﬁ&fg?ﬁfeeﬂ‘ééi%ﬁ Ee)aguse %r‘?& ERSracterization
of mlcroﬂpemreampbnemsob d. Inmcﬂﬁaumms andlgensursi Tive censtaneshergy

when the needl.e i s regu changed. The
densitiof fhel sidatoss romtiadninelr SEBULlinGe SO4neh tisy frs nghoqrarable
with ccbdlf@f‘rltlbﬁai%hﬁ cﬁ%ﬁﬂs irf tl'féer?aa&%eéjécﬁér $hPYhis {@é's%notexf@?ﬁél
which are scarce y visible to the eye after ’'being

actuah@earetfmtmntlmmnepioyerbandehamasmbuﬂamvlgnnmeammebe
after each 2 n n for.reasons of
aimen$BRYBF the Ve SHRRrT-Jn 2ok b, Bb psics Sl Aermisty of the
particiés 86# nidl8cu1esth Be traMapeAXe limitthe MiflstuliZdt®nidienicrofluidic
cartridge if there are tenperature variations,
Composgnts.|y causi ng dosage errors. Thus, a terrperature
change of only 15 K causes up to 15 pI of air to
enter the cartridge. 30 Mcrofluidics is a subsection

Diabete$ meiltiue 3y atcisardeemhihbichdbie dody igikdaltiesalibeo gesiuga,and
production, use and investigatlion of mcrosystens
approgm,t@}ﬁ Ul?ﬁrﬁ”fyupéﬁ'é lﬁmtfﬁr@%‘#“tsé’frﬁlﬁwg lpsulin is @auifed to transport
[
oucosS RSl BEERTIAE 12 MALAhTon 0y Sk aio
continuaiicietpttoanstant egthin bBUOWGMIEt o0~ 1@ﬂ1mig°£ aF 3.33-5.55 mmol/l).

] ngi neer,jn nd anal ysi s, croreaction
This tagg R%@e&bgp%g%fggénﬁf@%y jiie eSS DEH)IHaRd glticegon.
PCT/ EP2007/ 008361 have dinmensions in the mllineter
and centineter range because it is the anount of

Diabetes miallitasds diagnobed siteetaking bleodibyrméans di apprpptiate laboratory
I.n additio

apparalfi. ApSeleraod i piieoRe B Fiist beistesied Brcaieast two
differerﬁQi&éﬁﬁb'nQrh@brdér‘tbq".'oﬁﬂrrﬁ)fﬁé g@ngggause of the small

amounts of fluid and often smmall system si zes.
Diabetes mellitus is the term used when the glucose level measured in the blood
plasma exceeds the stated value in at least one of the indicated cases:
a) fasting blood glucose — 7.0 mmol/t or 126 mg/dl
b) blood glucose two hours after a dose of 75 mg of glucose
(oral glucose tolerance test) — 11.1 mmol/l or 200 mg/d|
C) blood glucose 11.1 mmol/l 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 to various
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5 Mniaturization is acconpanied by a change in the

of the fluid fl ow,because surfac
wo 2B5$® ?’Zmd electrostatic agd el ectroki neti C&#@&@@QWOO%M
dom nate. New approaches are therefore necessary for
aracteri i on

' d
symolbfiE 877 I e i HiGioe R RuBh g O SR EM L B oS or s
microé’rﬁ@o%éth?t RAEr RIS cq:)éthgd Q@ﬁnép’atﬁ{/ ﬁé&r@ﬁétﬁ?%ﬁﬂ%tﬁ&%uﬁé risk of

in their output fallin so that they are not
late damagea fmaHn éiab@tew isHesDYY enﬁh@nanewm@m@ivsatiqm eftrsythrocytes

For this reason, external actuators
(HbAT?ﬁg/@ Esaﬁ(é"%h y enpl oyed and at tinmes considerably

i ncrease the d| nmensi ons of the overall system 1In
addi tion, the ¥SI cs and chemstry of the particle
Diabelg, goma) |§@d|f@§hrp@ PG parisrEeRiFatiphiof diabetes. The blood giucose

level n‘glé g?% et &n%eisq:{ka%n | gbgvéd’lfl Qg(? g\e@ﬁd L %Q%&Qﬁﬂt@th %?c(iass:ve acidity

in the blosd| (meiabtbilwactlaboslspmthmapandzmlndmmd/mta"eahart}y
or suf ICI unts o |ns Insulinis

infections, dMasg B bonGirateos BohPhapeonneedertipein

dosagkhe cells of the body. The bl ood gl ucose |level is
contl nuously kept constant within narrow limts
(60-100 mg% or 3.33-5.55 mmmol /1). 20 This takes place

. oL h. th t X jnsyl i n and
A distip IS B MRl Bk Hisbies AL RE R Bhele b vbe
diabeté@lndre i®hAemHsBYItEREN efisRREP FohRtHR diRber éﬂ@fr&atment is

appar at uses. An el evated bl ood gl ucose | evel be

possiblfeprly veth ipsubin dpsage. two different occasi ons | n

Type ?éﬂ?%tetsﬁ%:&ﬁnﬂué&%)é\%e?f%?3&9 dzlggéﬁn gé@ﬁﬁ\h@a ! 'I'aﬁ\% insulin

deficiehbg. Hpeo2l d;aﬁea@sn”earemseel@sm h@aﬁd&hﬁﬁlly thh&jiat%tzaheasures and
| east one of the_ indicated cases: a) fasting blood

tabletsy|ngtis éeplagementiienveny heepmes necensany dedngthacerigse of the

hours after a dose of 75 ng of glucose 30 (oral
dlsord‘ggﬁﬂﬁcose tolerance test) - 11.1 mmol /|l or 200 ng/dl c)

bl ood glucose 11.1 mol /1 or 200 ng/dl associ at ed
quent urination

Type 2 UjgPeiEitiss koo & wHBSRPGHIIE s agod THbidp dulustriblized

counr b8t RoENES $ sRBERS A 59RR) RUERaHD P fPouse.
Type Zgyabeteagzaartda tedivebnsmmieractesd by erRemsse frainingabdiebetic
measuPes %%S%E:.%ﬁy taPrXihg at weight reduction. It is also possible in the case of
type 2 diabetes to employ oral antidiabetics such as, for example, acarbose,
biguanides, sulfonylurea, glitazone and others. Therapy using insulin is necessary
when the blood glucose level can no longer be kept in or near the normal range with

sufficient permanence 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
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m cr oangi opat hy, macroangi opat hy, reti nopathy,

wo 2fIBRPER Y TCcs whnen i ne Tbnenzymat i ¢ gf yERTBR2e0 11008361

erythrocytes (HbAlc level) is lower. 5 Diabetic coma

suln e ST SELER PR REYS PP ARG IRot8 (P BHEHS name:
Humalagpsed h@P rtgpt/dﬂinetéi?&@meaﬁ\&ﬂ/ovﬁié idpxcessive acidity
intheb (et abol i c acidosis Di abetic coma can

be induced inter alia by infections, intake of too

o _
siow-ofYq of BRAME el BBl Ure o In Rl REAEF SAcullT it of
action ekizpeled hyamelitta) peotamin@bagedorn), rzim(yimulins dhdlbatitmss insulin

there is an absol ute insulin de{ ?ieac T
analogg 125 @lardine rﬁ@H?tﬁ%“aB@séﬁﬂué éh ;¢y ik PW@JF%’”B“’E
sage. 15 Type 2 di abetes is. characterized by a
réduced insulin sensitivity and a relative insulin
defi ciency. Type 2 diabetes can.usually be treated

tiall th diatetic, .neasures, and lets
Aiso updtk ) i lebdhai ot TRan S At Corlva Bt Bl nsuins.
during the course of the disorder. 20 Type 2
di abet es has becone a w despread di sease S
Mixed psetiosicansis! of a rafidr@cting insulin @ad avexiended-acting insulin in

varlousaaéﬁ)%lﬁﬁtr'@}gc%n 1 gZ@ﬁgo%@%% %‘75259 g/?s: ﬁ%)\(tgﬁésealreq%%ra? %lqsulin

therapg et bW} b adobmpasicadyregalee deteremihationy sfghamibod glucose
di abetic neasures, especially aimng at weight

level. reduction. It is al so possible in the case of type 2
di abetes to enploy oral antidiabetics such as, for
exanpl e, acarbose, 25 bi guani des, sul fonyl urea,

In con@ritibaabinsuhmﬂwavapygresdeﬂm a'ppuqu)frrgMedsiquﬂllhn issnjected at fixed

Leve

necessar when t he | ucose Iev can no | on
times. l}f@rﬁ@p}?nglﬁe&fmﬁ%ﬁma? rapY iy EMAIYET IGHP Iy for the
therapf ﬁ%@%ﬂ%b@ﬁcﬁ ﬁ@ﬁlsQ:fasgaé HaBRARUY, ?ysis eV%U'réHJﬁnth an extended-
nsulins are availl |nsuI| t her apy

action thisstin iloasaband a wapidhastingaosulind(®ois) ds QIVBg addlttolnelly at meal
. duration of action or chem cal structure. An anal og
imes. i nsulin has different amino acids at individual
positions conpared with human insulin. The
properties nmay be changed thereby. The rapid-acting
Continuos bilpeutanesusdiefuaiomnat insslin by neans.eira pugpriaglidablamamely

for type tf cfnab&ncs e msu%l(r)lolg 418?':91?(370&& %ULP %Tga%%g%%%é %%%y by a small

pump. The pump is permanently present on the body. The insulin is supplied through
a catheter with cannula. The insulin pump usually delivers rapid-acting insulin at

small equal intervals over a prolonged period.

Glucagon-iike peptide 1 (GLP1) is, alongside giucose-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

fevel by stimuiating insulin release in the pancreas.

The amount of intestinal hormones produced depends on the amount of

carbohydrates taken in orally. The GLP1 level increases much more after orali
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i nsulin anal ogs such as glulisin (proprietary nane:
els lispro (proprieta name: Hunmal o
wo ZQQ%@F‘?)V(& oprietary nane: klévo Rapi d). Sl oﬁ%@ﬁg@aoyoowm
ext ended-acting insulins are NPH insulin (human

glucoéenﬁﬁgR&h%téﬂe?gytﬁa\%%bhg%d?ﬁﬁﬁi% gﬁgn BY IQSH%% ﬁth%s been possible

amne h zinc insulrns a
to showmbyuinvestxg&t&imghasmo’?vamlgé mf@meaﬁ@rslbmtah%ws ;mi?ém;on of
Lant and det e proprietary nane: Leve
GLP1 i B@%Q@Q@HC? f?@ﬂsl A iR GRRESAPECOmPiele ﬂ%@lﬂ“?@i@fhfhfdhe biood

glucoéee@%lt laYpr Pb@?ﬁ'seﬁ)g't (g 4 |@S{nh|bf’t€d P}(’ltgﬁga gﬁﬁ}’gﬂo‘?ﬂime by

consi st a rapid-acting insu
dlpepte:wm‘;tﬂiddsatt‘t/|(l§’Pi—IhéuBubcwtanewm injecdiomof iGIEP T edin ormintain
0 Ly 0 Y
effectly% g%o X 2%}%;5 30/ 70 / 501,%0 3 Tg%%ﬁ%;a,a tgwsn%ﬁ the direction

ofa pér@&%rﬂreﬁé%ﬁ 8f GLPqtrh@WF b@fdlécrb‘%repét%’ﬁw ﬂ]'e;kféé?/léﬁ)é)nké‘t’t%f longer-

In conventional 1'nsulin therap anmoun
actlng@Ll?rﬁme@gsmlﬂfﬁmmuhﬁ)mon etDBeP-M by plxarmnactaurtresls Mor e
i ntensi ve conventional insulin therapy is enpl oyed
predom nantly for the therapy of type 1 diabetics.

Growth hiotthbSe€ afe sulsstaAGECwhltRRI il StefaoWHE th MirhAn&tinimals and
ext ended- action insulin (basal) and a rapid-acting

plants Qe exaRwIeEs§re somaipliepyudiunamabeyinasomeistropho (cattie) and
auxin %ﬂ?e?elli?%md @Wf subcut aneous i nfusion of insulin by
‘ffeans of a punp 1's [

suitable namely for type 1
di abetics. The insulin is not injected but is passed

SomafBE’PH@n@ﬁ *Bys e#%@%ﬁﬁné%th%wesrh@maﬁwwﬁl hermone (HGH)
and gré%ﬂphbﬁﬁoﬁ n‘E;@Hg flfl léggﬁbﬁﬁéﬂor%h% iR Qmm@?c;lds

insulin pu rTvers rapid-acting insulin at
Produdctionl tokes) phiceiin thes aatanomw&mta"prMeo freedontmyl iob domatotropin-

G ycagons L Lk t P1) is, .alongside
releasif S AEEISRECRHBHE: CREM oo MBI HBBiSS T e mpsobiiely
neces$ry fhendral E|h@&0{?mﬁ P?@cﬂ’u@e%?ﬁﬁo%bﬁ@r?oﬁeoﬁ%@d response of the

i ncretins. cretins 30 are produced as ornnn
cells ta HieHireseits ImsharhstatwguOxeeprodueiionatesalts Imglgbnhﬂin or

acrom Eﬂcose | evel by stinulating insulin release in the
Yreas. The anount of intestinal hornones produced

depends on the anobunt of carbohydrates taken in
orally. The GLP1 | evel increases nuch nore after oral
Short spgiupe ogusebhy growthForEPeodeficiagydias been treated for some years

by administration of STH. It was initially obtained from cadaver pituitaries before it

became possible to preduce STH by genetic manipulation in 1985.

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. antiviral) 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
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gl ucose intake than after intravenous adm nistration

It has been possible to show
wo 2@&)\5}@84;6'(4‘32“ ons that int ravgﬁous i nfusi on aE’XOC-WEF'ZOO-I’IOO8361

subcut aneous injection of G.P1 in type 2 diabetics

o a4 AR BSE BB T RE PRI bR s
mumps) lnmlh&ltaedommf/\aelmsa p‘aﬂfoge&b@fwrboﬁm gbugh).

di pepti dyl peptidase |V (DPP-1V). Subcut aneous
i njection of GLP1 can rral ntain effective plasm

Knowf W%ﬁ%%c%%f per ol eﬂ“@%ﬁ?&f‘ live vérﬁ%\t)\ﬁtﬂn

the direction

aﬁenuatwv;rlh@wbrstmﬂmabé g. MMR lvacdaeej/eikmmsﬁ@equdllon@erhs) and
n of DPP-|

dead FHcaiiis &0 1 LSS G Vi R oo et e thereof
(e.g. rWMé?ﬁaSEhaH}aatb%b%%!Q u@eﬁ%ﬂm 8y Ajani mal's and.

pl ants. Known exanpl es™ar rop| n (human),
bovi ne somatotropin (cattle) and auxin, gibberellic

[ | . Kk d
PRSPAER N T W N
Heparih®y conaest 0B eadhl thés afePabh deqhefdaans [Y\l'tghjhoﬁgﬂmr?é%ﬁ@

aci ds. _Production takes pl ace in the anterior
D-glugyirenic @gid olrithironiscacib ithan lerfgts eangistinmphs units may be

. L8l Lag f (SRF;, GHRH, GRF) fromthe
Sumc'%@pfgfﬁg“lﬂ%r?@gpatt@[m is absolutely necessary for nornal
i near grow h. Reduced production or reduced response
f th cells to STHresults in short stature. :
The P@Mﬁ%ﬁéﬂﬁ%@ﬁéwsrf@%ﬂ'&t haye a gnejase s welaht o betwesned18/and
40 00GIRSiAcY A FRAS PRI BUE T BRAHRAS, BRI BRI oight

been treated for sone years by a mn strati
fractiosated hetpawas withi @ nedlegulabwaight df Hbouh mvaanns are not

oo o 5o il s e il
Heparﬂé%ﬁ%?%lrﬂ:ﬁné t&ﬁHﬁthP&ﬁHﬁr‘lﬁ%rﬂy hUH '%Eel%Fatﬁ"@ #iBlinactivation of

| eucocytes, " fibroblasts or T ocytes

activated eapitatian factarsprot ei n or gl ycopr otein with an
i mmunostinulating (e.g. antiviral) or antihornonal
effect. Interferons are divided into

Lovenét (g0 kidwh fagrc%}éiane?@é a doﬂﬁrﬁéfc?éll?rhilaﬁéﬂe pharmaceutgcal

gama-i nterferons nterferons are 30 obtainable from
prepara%@n vilh thephagoacelegisally aclivedingmdiensraxabriasodiunal The

wctive lgfERREFs ot ST g GRNEF kel B S ¥ e ciose-
responseplasioh iapd Epécmhtéﬁ@k/ bigh! eaelkbyiRer by genetic

mani pul ation and conprising inter alia individual
proteins and/or RNA or DNA fragnments and/or killed

Areas of indication for Lovenox are 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.

Examples

The insulin pen consists of a main apparatus with exchangeable pump head. The
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WD 2008/ 040477 21 PCT/ EP2007/ 008361 or attenuated
(e.g. influenza, ,SARS, poxvirus, '
WO zgﬁé@ggg%s munps, rubell ?1 pol i onyeliti s,@%ﬁ%@@ﬁéﬂomm
of whoopi ng cough). Known types are |ive vaccines
: 0 a [ i laccines wth 5 .
main gfpdtan iR TP SRS A 1BRG T e Bbmgrive. sensors,
electroritd andfengrgy speblyoawehiddrimodnted @rRRd; Yige ot figs 3 [t s further

.inactivated or killed viruses or bacteria or
provideg nwitht [nderfacesn e edfternad. apparatusgansad wilel er gtart button and

ot PR NR o 2y s O B e AR v

short perégpli( BBidays). Il Giabpteriaces auitts thet mefin bppaatins eagewith the pen

al .t erpating sequences of D glucosam ne and
needletif@l. ﬂgur onic acid or L-iduronic acid. Chain |engths

consisting of 5 units may be sufficient for

anti coagul ati on. The pol ysacchari de chains nostly

have a nol ecul ar wei ght of between 4000 and 15 40
Exchapgeablgesimzbeatif r act i onat ed heparins, use is al so

made of | ow nol ecul ar wei ght fractionated heparins
The puiriph headodesistarofwei plrhp odhambioart (tbBDQ. pliepRraras aafiéw sensor

. ot .ahsorbed fromthe gastrointestinal tract but
('mpe"%ﬁg'?etsg IR T (B RERGAIRY a7 érwsm%wr heudsing hagyjnterfaces

which BAmdhEY, b saphidibd aRBidbsk Iagg%}gmdjlss). accel erating the

i nactivation of activated C ation factors. 20
Lovenox (al so known as clexane) is a comercially

The flcW 8EhadY if tARAEMBEAIARAL sePLRRGY 3ith WoVidrbdiihts Jn the pump

ﬁ){har macol ogi cal l'y active ingredient enoxaprin sodium
head tmaee isaaniinpeilegmhitirenanibe prasusedtatechoonaine emst dtest object).

WA ins.wth a linear se-_ resp e relation
ris BRI gt 1 a6 JER P BR8N Hoteces
with a Rtegahicpupter whier 88 aimBiAtdghsteBIih MRS Yndi APPUtALS HiP%6). The
deep vein thronboses, therapy of deep vein _
flow sengpb MssAISO We: Presentiine erripigsal trowhich casedt isseither integrated in

; v, t gi na pectoris and of the
the pur‘gg?{:%[al %rgsfe gn%%t\ﬁg%/ezm ocardi al infarction, and

t hronbosi s prophyl axi s and anti coagul ati on during

henodi al ysis. 30 Exanples The insulin pen consists
List of iguresmai n apparatus wit h exchangeabl e punp head. The
Figure 1: Front view of insulin pen (dimensions: about 120 mm x 45 mm x 20 mm)
Figure 2: Rear view of insulin pen |
Figure 3: Individual components of the insulin pen

Figure 4: Interface to the pump head
Figure 5: Exchangeable pump head

Figure 6: Impeller with interrupter
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j le. It consists of,a housing in ]
Wo zmlgg{ﬂggnsors, el ectroni%% and ener gy S\SIEJWEE?QHWGO%M
accommodated (fig. 1; fig. 2; fig. 3). It is further
provi ded with interfaces to external apparatuses, and
Exol startLE_gutton and netering button. The punp
Xpw@é?a" EeTECH YR abl e part and is enpl oyed only over a
tﬁs?” period (1-3 days). It has interfaces with the
mal n apparatus and with the pen needle (fig. 4).
s ExghrBEKARL&siRPNP head The punp head consists of a
punp chanber (tubing punp) and a flow sensor 10
(i Eyeednbeabie porip@Ead Whi ch are accommodated in a housi ng.
The housing has interfaces which can easily be
separchtdydomide) cl osed again (fig. 5). The flow sensor
in this enbodiment is separated into two conponents.
| nCovpI&! §iFAgE comBdtPefthere 1s an i npell er which can be

3
4
5
6 prg%ﬁéq%d at regsonabl e cost (test object). 15 This
7
8
g

e

Jether with the punp head. The rotation
of chififge V\,heel is detected with a slotted interrupter
whi ch |s firmy integrated in the main apparatus
(f cgtriaviewih§Rinddwl OW sensor may al so be present in one
piece, in wnhich case it is either integrated in the
pqumcfbeaCbomfects@:paﬁemmeéxbien@ﬁlﬂmmpﬁﬁd Li st of figures:

[ Front view of insulin pen (di mensi ons:

Fi
10 ab%ﬁ?’“ﬁ%”wai'cﬁ‘?yﬁ?ﬁeﬁh%eﬁ‘ﬁﬂ”mp B°dure 2: Rear view of

|n§,p| in pen Figure 3: I|ndividual conponents of the
i nSUll n pen Figure 4. Interface to the punp head 25
12 Fi Qi¥ifeoppiinfXchangeabl e punp head Figure 6: Inpeller
With i nterrupter WD 2008/ 040477 23 PCT/ EP2007/ 008361
13 Expit@npted on of reference nunbers | Insulin 2 Basic
bodEy (undersi de) 3 Exchangeabl e punp head
le

14 cironics with LCD (rear side)
15 LCD display

16 Camera battery

17  Interface fo PC

18  Onloif switch

19 Start button

20 Dosage button

21 Contact area of the exchangeable pump head and basic body
22 Coupiing fo pump |

23 Interface to cartridge

24 Interface to needle

25 Needle

28 Retainer between basic body and exchangeable pump head

27 Base part of the exchangeable pump head {outerside)

REPLACEMENT SHEET (RULE 26)
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28
29
30
31
32

33

3%

(

4 Basic body (topside) 5 Cover of cartridge

si ¢ body conn
recei ve the exchangeabl e punp head 10 Retai ner
bet ween basi c body and exchangeal e punp head 11 Mot or
12 Motor coupling 13 Interrupter 14 Electronics with
L @R el fataf thdxBR)geatidpubpPedi@iRtsaly) 16 Canera battery 17
Interface to PC 18 Onloff switch 19 Start button
2 0oveosd geexthatgedite Rtp @dt act ar eaof the exchangeabl e
punp head and basic body 22 Coupling to punp 23
| R face to cartridge 24 Interface to needle 25
Needl e 26 Retai ner between basic body and
e%%ﬂ%ngeable punp head 27 Base part of the
exgEangeable punp head (outerside) REPLACEMENT SHEET
R ' 26) WO 2008/ 040477 24 PCTI EP20071008361 28
BQ&%%QQJt of the exchangeabl e punp head (outerside)
29 ver

part of exchangeable punp head 30 Rotor 31
Raidw&ensor

Fluid part

REPLACEMENT SHEET (RULE 26}
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32 Tubing 33 Vaneedge 34 Flowsensor 35 Fluid part
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08361 Sanofi-Aventis Deutschl and
2006/037 Dr. RS Cainms 1. A device for noving
Sanbhiilefifls MR ENPERS @ phar MacRligReat he Dr. RS
techni ca device conprising at least a) a notor;
b) a reservoir; c) a punp head which is driven by the
. motor froma) and by neans of which 10 the liquid is
Claimg snyeyed out of the reservoir; d) control
el ectronics; wherein the punp head fromc) is
equi pped with detachable and functionally
1. rAedevinederambgingrigidawbichtaynmprsenm pbarmacautiahi, dredfeshnical

devi to the .res Evoir fromb) and/or to the control
SVICEFULPYIAP & 9956 m d). 15 2. The technical device as
claimed in claim1, wherein the punp head can be

exchanged easily for another punp head. 3. The
tac Hhine#T; devi ce as claimed in claim1 or 2, wherein

t.he d 20 conprises a flow sensor and/or
ctgrrpdg%g%{‘;sg?@f the flow sensor. 4. The technical

dgvicpudas Mdzal weidhiindanen by thendtef fremal)mhdlbyt means of which
3claim 1l or. 2, wherein the punp head carries a
needh@ liayig is comvryadewrofdhe rersivels as clai med in one

Qp fga,l},ﬁopg[eg{rg}“gg. 1to 4, wherein the nobtor consists
0

a mcronotor. 6. The technical device as clai ned
whereinntherpeingp head éroof ctIssequpded with detdutrablenaid furesienalbi r

reconﬁ%&q%%o & ggi%%lol ear\r%j[olr r%lrr(}e a gFutjfoir?g&ef Pe%eﬁo?re 1Jr(\)/r|nrb% a%d/or

to the control electronics from d).

2. The technical device as claimed in claim 1, wherein the pump head can be

exchanged easily for another pump head.

3. The technical device as claimed in claim 1 or 2, wherein the pump head

comprises a flow sensor and/or components of the flow sensor.

4. The technical device as claimed in one or more of claims 1 to 3claim 1 or 2,

wherein the pump head carries a needle.

5. The technical device as claimed in one or more of claims 1 to 4, wherein the

motor consists of a micromotor.

6. The technical device as claimed in one or more of claims 1 to 5, wherein a

reservoir is a commercially available cartridge for receiving a medicament.

7. The technical device as claimed in one or more of claims 1 to 6, wherein the

reservoir comprises insulin.
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7. The technical device as clained in one or nore of
j to 6, wherein th reservoir conpg

wo 2Ty | O O e S R%et Erbo0y/ GOSSEE H1EP2097/008361

use of a device as clainmed in one or nore of clains 1

t@, .7 f.0Lc 1 Ri [ ' T
o, IS R An S S B AN O i -
substangedmte the hootem of adiheal bed}. to 8, where 5 a) a notor

is provided; b) a reservoir is provided; c¢) a punp

head is provided; d) the individual constituents as

9. %%rb@ﬁgﬁidmo@% dégigé)fosacﬂ%rrﬁeggiﬁ@ee&r h8re & Msi{%r 1 to 8, where

functional unit. : appar at us
ianj ecta mgtaat ippeovidixkut i cal into the human or ani nal

dy, conprisi.ng inter alia a) a housing; b) an
gjgj ﬁs?irﬁggwgﬂﬁﬂf%‘f#?%r pr ese%ti ng an a?munz of the
9 phargBesubhadd pkvidigy;del i vered by the nedical

apparatus; c¢) a displ at}%; d) a technical unit in the
fdgrm e manidusl sonatiitieals antesnribeddnta) g chipreaagsembled to

carrying out t.he inj.ection; which additionally
conpr 9&‘%53 ﬁqnc{uggg{u%ﬁe device as clained in one or
nore of 20 clains 1 to 7. 11. The nedi cal apparatus

as clainmed in claim10, wherein the display consists
10.  é¢medical apparalis foy injedinmpa phaenagsitical indp B byman g animal
j b [m10 or 11, which conprises at |east
body, %Anr@bﬁ%a%éﬂ?g%]%st ori ng and/ or processing data and/or
&) gnabshowsird;;at | east one interface for transmtting
ggt a and/ or si grgal s to gnd/or from an ext erg?‘l
chnPEAIMFING MGRPAHSMIOE BIASFEINgRN 8BWN6PENENd/ or
Pr ocesafRbcARA( & bS HEMASd bFIhd Fnedh r&ak;
appargtﬁs as anal{ med inlcratlﬂn?lz, v%e?%i%ﬁ’?h%ﬁé’
ext er paisplax:hni cal unit consists of a PC on which a

BS ogr gq‘e(f:t%)r{ica tucl)nritI indhé cgjr/mocr)f 5 aes8s Imne%h%%}s?n ?onrds/’ta(l)rcting up and
carrying out the injection;
which additionally comprises at least one device as claimed in one or more of

claims 1to7.

11.  The medical apparatus as claimed in claim 10, wherein the display consists of

an L.CD display.

12.  The medical apparatus as claimed in claim 10 or 11, which comprises at least
one means for storing and/or processing data and/or signals, and at least one
interface for transmitting data and/or signals to and/or from an external technical unit

which is configured to store and/or process data and/or signals.
13.  The medical apparatus as claimed in claim 12, wherein the external technical
unit consists of a PC on which a program for storing and/or processing data and/or

signals is installed.

14.  The medical apparatus as claimed in one or more of claims 10 to 13, wherein
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signals is installed. 14. The nedi cal apparatus as

WO zg%%gqggyn one or nore of gJBal nms 10 to 13, P’&‘Plﬁ?’Z@D%OB:&M

477 27 PCT/ EP2007/008361 the substance
i ntended for injection consists of insulin. 15. The

the suﬁ@fﬁn@:@'mt@ﬁﬂéﬁ %Mﬁ{e%ﬁoﬁb@hg%% dfin&lidi m 14, in which
the insulin is a long- acting and/or short acting

insulin. 5 16. The medi cal apparatus as clained in

0 1 in ,the. . .
5. i lenle! Frbertiunir sty S FRim 1o herBich tBE guins a tong-
actingehd/dihehofesitiyy in8@MAr at us as claimed in one or nore
of clainms 10 to 13, wherein 10 the substance

i ntended for injection consists of a heparin. 18. The

16. pha?*rfr’%@g;%r géﬁal%tlfgagé ?,%llmgﬁ Fﬂ?rér% §r°‘ rrgﬁé F?E'&lairﬁé)j%gtg‘% 3, wherein

the subbt@ing® thteAd&d foranjedtio e cohsislsaif LR 1t 0 16, where a) a
housi ng i s provided; 15 b) an adjusting nechanismis

provided to preset an anpbunt of a pharmaceuti cal

17. \Q;Hegﬁgbﬁaf Sopsraflfd Ay . ﬁﬂe@zﬂ bhé opﬁ%rg B cRRREMRLUSES, wherein

Ir'splay 1s provi Ease WEChanism 18

the supstance édendgd fuvdsjebtion ebm*shsmﬂachmmt ituents are
provided; 20 f) a technical device as clained in one
or nore of clainms 1 to 7 is provided; g) the

18. MY ﬂﬂoéuét':orf?%?ﬁédi@é]téppéf*at% |hf@%ﬁ’ng 2| ghrh%%ﬁhn@aﬁ fhto the

assenbled to give a unctlon uni t e use
humaroér animsadibody aambaimetciis dneoon rooee ofrclaions ¢d 16) wheme 10

tQ 13 for the. prophylaxis and/or therapy of a
é'l(isea ehoéﬁm%‘s‘ff Bﬁﬁcti on of the body by neans of a

$Ybst aRGRY] wﬁ@nﬁbﬁétﬁﬁgﬁﬁb P@bFaEd & bresiet ¥niafnount of a
dlmnlshed or lost in the gastrointestinal tract. 30

20. TWQGU’Q@C@#’“CQI wiirincig|to Helaliveies by he r@ﬁé{cafammratus;

51, “rASRREY it BVl Car  Apparatus Trom one or more

dh cl airekate rhecHahiémris provided,;

e) possibly electronic constituents are provided;

f) a technical device as claimed in one or more of claims 1to 7 is
provided;

g) the individual constituents as described in a) to f) are assembled to

give a functional unit.

19.  The use of a medical apparatus from one or more of claims 10 to 13 for the
prophylaxis and/or therapy of a disease and/or dysfunction of the body by means of
a substance whose pharmacological activity is diminished or lost in the

gastrointestinal tract.

20.  The use of a medical apparatus from one or more of claims 10 to 113 for the

treatment of diabetes.

21.  The use of a medical apparatus from one or more of claims 10 to 13 for

administering insulin.
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adm ni stering insulin. WO 2008/ 040477 28

WO 2068/daigage7/ 008361 22. The2 se of a nedi CalPéﬂEﬁﬁfd’ﬁODS%']

fromone or nore of clains T0 to 13 for
adm nistering G.P-1. 5 23. The use of a nedi cal
apparatus fromone or nore of clains 10 to 13 for
adm ni stering a peptide hornone. 24. The use of a
22. ke gae chppaedicalsappasaiusieornonenrenote af daims 10td 63 1@

-far . i, stering a growth hornone. 10 25. The use
adm'négégnﬁgxyﬁgg apparatus fromone or nore of clains 10

to 13 for admnistering a heparin. 26. The use of a
nmedi cal apparatus fromone or nore of clainms 10 to 13
23.  f be uss oharmedisalannaaiusearovne 2T maneefwdaimst 1Gto 13 for

admjnﬁg}iﬁigrﬁ%ﬁﬁgéﬂ)%o%pm one or more of clains 10 to 13

ering a vacci ne.

24.  The use of a medical apparatus from one or more of claims 10 to 13 for

administering a growth hormone.

25.  The use of a medical apparatus from one or more of claims 10 to 13 for

administering a heparin.

26.  The use of a medical apparatus from one or more of claims 10 to 13 for

administering Lovenox.

27.  The use of a medical apparatus from one or more of claims 10 to 13 for

administering a vaccine.



