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WD 2008/ 040478PCT/ EP2007/ 008362 M cr opunp- oper at ed
drug dosing system . The invention relates to a
device for injecting a substance into the human or
ani mal body, where the nedicanent to be injected is
renoved froma reservoir by generating a 5 ,

WO 2008404R%dBheri c pressure. Many pharmaceuti caf ETIkR7047/008362
injected into the body. This applies in particular to

- Micrdphoyeopraied dwe dosiagtsyseénbr are crucial ly |ow of

activity on oral adm nistration. These
pharmaceuticals include in particular proteins (such
The iAgentiod el ledevidesinr m;ectsgg @vﬂdbstlaﬂc@ mttvrm@el&.uman or animal

interferons), carbohydrate
body atbeNigdhe EediamrIL o géé‘?ﬁ?ﬁ@ disg "ﬁ% ‘%geé"gﬁetﬁ’tge“erat‘”g @
ment punps .are predon1nant|y used for
suba gglo E@% the body. The conventional insulin
|nject|on apparatus is the insulin syringe. This has

' en_use e f F AR
Many> qnﬁxc?@tg:@%[ gigkig }ni;éeen fJ th é}ggg‘slﬁlée Qe\[}{gég uggﬁmcﬁ’[’ét’ to those
whicH dveli8gatvbiop @ré)értthyllm of aa:twﬂp nn oA admnaﬂsﬂra;tioinnThese ,

B s o e e
horrn&'?érﬁg GlebM&on&y) Qaﬁfoﬁ%rﬂﬁa@é’s RYg. FRBYris afsbiodRss drrmost vaccines.

ination Wt sul1n pens. The freedaom f
Synngm mmmmtmwStM@M¢%¢f§alluWr¢ Rrdonpigan "used for injection
vantageous especially during journeys. 20 Insulin
into ﬂ%%/'? es differ in their designation and graduation
according to the concentration of the insulin to be

The comueRtisnl 5S4 B1SS0P ABRPEE 1R FENKGSERPE i e Phgn used

smce't!‘il? Qﬂa‘rﬂ%ﬂﬂ%%n tHeYapy MRk eSsiin raeeabYdrebéen msf;ﬂaded fepaiie by
insulin and reduces the nunber nj ecti ons

mtrodueﬁmsefah? insidin iepuapedallydn SeFnany 3"‘?"?3@%’%‘?’ prges are at
presepﬁléreg élgng%ﬁ gz Msdﬂ?ﬁﬂer{ EQ‘?O '&? Héfe@tn}é aﬁ& %)@uééﬂ many

e dire VISI 'e 1nsulin dose whicC

daabeh@gslnhmﬁbm@itmmwﬁtm smmsem Tp&ms‘saeldbm ftan maietengrge and the
easily to check the anDunrltmgf Rsulin Jgekgm ed.
"‘_””Né{/é\’qll@@l"%'§ adyRiEgeany 558 Hee By Ecessary for

error-free adm nistration vvlth insulin syringes. 30 A

further injection apparatus which is now ver
Insulimswmgasaijﬁaf in eeindesignation ansharateatiop qcﬁcrﬁd}%%éh‘? §°‘P‘%%’é‘trat‘°“

of the lnsulflnltg b used MQO%QQWO%A'Q% %Pgﬁ %’@QQ [ATIAGR ore #om vials or else

from the prefi !!ed cartridges for insulin pens. This makes it possible fo mix d:fferent
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 insufin injected. Nevertheiess, 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 worid and

especially in Europe is the insulin pen.

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



md 1980s and is enployed mainly for nore intensive
insulin therapy. A substantial innovation conpared
with insulin syringes is the use of an exchangeabl e
medi canment container. This container, also called, ' :
carpule or cartridge, is filled with insuli _

WO 200904478y t he manufacturer and is i n'serte&%zpﬂgmc%sz
insulin pen before use. Wed the 5 pen is operated, a,

mid 1B andds employetheaiskyfbr mgrelinknsie insidindaprapy .oy ubsiantial

i Ll
mntéiﬁérggﬁ%odrgﬁ%{nﬂ(gmmggrnﬁi,ajgﬁmld or bmgidfgbeisiﬁﬂpe with ?mswin when

[ Ct S i ch _advanges a unger pr,. sto
supplied b hecmanuipgiyeerand ig duResiedimg i lnseleen ek gg‘{‘)-g&’he“ the
pen %§8§ﬁt%dﬁear Ghd é%g%é%efhé %Egﬁbpcfji% 8tiBe CEHﬁd%%ﬁﬁvaﬁtBﬁlﬁgxes |

consit s a rigli unger stem

 parenteed] ijbctioandg the preselestesidisepn administration pi hgdisitigppainjection
stroke. Insulin pens are. di.vided.. o) )

and Rlagssaecaisnt SriFioes o the MirtebRah e SRASERKE @ith

advahééd & Eﬂ@@eﬁ&%tbb@emﬂ@é bagridgeciranzases trepraselacted dose to be

prefa

: _ abriCated by the manufacturer and ar%?gtégo ed Oof -t
. deliversgdntndhe taraehtissie. e MeChaRISMUSHAY FUF!S gﬁfp Yiger stem
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ol itir a5 288885) o

. -t ctiges PRRREEP YR
* with 7 o e BB B A e sed

demands on the user. Thus, when the cartridge is -
changed, th | unger stem r t.ed i he.
Insuig:t EN; dyg&d&pﬁ#&sq&pﬁaﬁ% glﬁgg g&%g@ﬁ%g@ etﬁ% Ic%%@ gfnﬁltgﬁ%sable
onesp&lartriBye b Hid ARteHngShedhargsrh fienph unigprefabresatathby the
si nul tanéousl y-actuating a specjal Fu‘?ctl on_i.n gte
pt{pé:]tr euse of the

manufasturar sgdiese HigrPsed ofiaosthan sftehe Sartrdeq ISP

el i P sy Mmur e sdstoane, e

makeointcregsto delmandaohythe seemBus Hehel e crETHas iscdianged, the plunger
~stress. Reysabl.e i nsulin- akg. f i M

stom S B eSS o By A T e 06 Rpa one

moddTBsHRMistRBIYT slidiRg the plungéestesn whil@sioritanedushhactbiatigea special

to actuate the I'njection 25 b thton and I;thus csfully by the u

functigatie i meterpaenerliarisron! bin &‘ﬁ? OFFBYECSHL VRl carciully Dy She Liser

the bRk R, B ddut BSddsidhally owing
a a

manual tensi'oni ng of

L USE 1S y

. {o thesqiiyngevdridcthe $igit sechhricaleiwssary energy for

injection. In the actual injection step, the spring
is released by the user. The speed of injection is

Reushbiaesin g8 2pe Aatherdiditied Fits heguanshdsemiatitobetic pens. In the
adapted to personal needs. 30 . V@g : S
case pbuBhoAlpETGPDE ERP Goero gdaee with Bedingsr ipaatugte the injection

- butoff 3 WY BBE U LAROER heProffes et B8 Len By Sonirest, with

semidleinatid insaliepens yserip pracededfhiygumedualdensiening ef # griag which
'stc)rtasrrtl:"klov;l;I S&%@Q&w' er}le?g%!/ Po?liz%eét?c{nr.nln 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.

EP 1045146 discloses a medical metering pump in which a pump is attached between a
container for a liquid medicament to be administered and a removal line. The system is
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5 continuously over a prolonged period (for exanple
fromabout 10 m nutes up to several hours). A nedical
netering punp is to be differentiated herein in
particular froman injection device such as, for
exanpl e, a syringe or a nedi canent pen such as, for
WO Rz 7san insulin pen. Wth a nedi cament PBE&ifER2007/008362
- previously fixed amount of 3@ nedicanment is delivered

usgdﬁééégégéﬁé;ﬁiggﬁﬁuousg?odgpaﬂn@%é@gmm@fﬁn brfip @ubidids effixed to the

1 secon 1to 30 seconds, Ito 60

‘patiesThodisdunmgtaperation? ni nutes. Conti nuous nmedi cament

del i very by neans of a nedical netering punp has the
~di sadvant age that nedi cal problens nay occur at the

A meSickBreterinapuinp . @nfiglredfighisliepringtd sedicesent brevlufe form

the body, contam natiop, of the t eri.al i.nj,urije
contimpushieoves Fiiplanded DRt (o1 RXamAIG PRARPUF 0 gup thip g fo several
N i& 'éH{bLnl' é | GanEdeicnstbd hefsi [resarficular from an ‘
houréclﬁg eerdé%p%é}eat lHf{sféegirnan_ ?or a di seaségfahan‘
injectitombavits suchus, forpuampfe, AryTngRIPEA Magicamand pen suglapdor

! || | f i abat.i _
a8 o SO D) O YRRy et
' medidarsdiatis aBIdesd @Rhins sWUrcime @ thegegion bf,dor pample, dess than

operated by a nechani cal spri force. The mechanical
1 secghdlybta &0 peronHe T EX80 SASINERHAILA B ATKERR r of

moni tori ng and signal processing by nmeans of

el ectroni c conponents and software. The result

. Contihtersemidicamehttielivephloy meeas of a anediGah meserngmump bas the

st DB RS D R AL PSSl B e

rejectRitrelbblitnssrithé bbdi{,rdoﬁtstminatiogesﬁihe megeridl or inhuies by the cannula,
i njection device of F 190 t he ,phar naceut | I.S 4
over theeiptusY fave e of b0k S DEAPABEBRERH effites Fdifferont

. treatnﬁ%rgﬁgﬁﬁ%rﬁ-fgpg Fdhat MRS PHSHAORLINIRBSMILE of theanbeitament. sulin

I cal novenents of parts of the apparatus toward
pumpeaee geoetally enipioyeddppapatl abeficsl so subj ect to the
restricted range of - application of -a purely ‘
mechani cal’ system In addition, people 30 with )
WO 2006/00842mabidriboys 2 injection deyiowby nwiahk obe sublian deyiassip which

NS SCERCIRTEANE MITE: A S R A
this c2 i REEShIY & Yorft nBRtdRinG! e éﬁ”f' Fvbc_égﬂﬁ@by swans of

wth the known prior art, .crucia fTacilitates the
electroni eohipomepisaressoftware: e fstitdhareofdaabe rigapeeiical can be

.a_sinpl nner to « | VB A I Qi i _
P FEBE gt a8 Byt IRPLUE L B ity poreoer
leads 6 ajammpBliek bRdeRm paihfukinfeotioniresuii ng by el ectronic

systens, is suitable for data acquisition and data

exchange and can be operated urider renote control.

In thegﬂgﬁﬁe@é\gﬁn@ﬁsﬂwwwﬁﬁm@a&ﬁm 8embli6d Romdhe reservoir

i canent pen for injecting a previously .
by sulbatressphenciptesstiren Tivediubaimaspharic Riasstress ggneratest oy mechanical

mnutes iptq the human or. ani oAl ; iSi .
ool S LSBT B B 208 o s
to the FRSificRAlrbhg¥ot ApSifatic® of 8 pussp meashanitaloysia)n. lmaddition, people

with reduced mebility or muscle power will be able to use this system only very

restrictedly or not at all.



c) a punp nmechani smwhich is attached between a

reservoir froma) and an outflow line fromb); and d).

a component which is suitable for injection and which

is functionally connected to an oufflow line fromb);

wherein the punp nechanismis driven by notive power.

A devi ce consists of one-or,nore conponents and

serves a particular medical purpose, in particular -
Thenglexies @ecoming subke anveatipmtcant tereforehe cempleyagivery much
md1e dexilshp ebyC @maﬁ%n Q\ﬂ!hstlfet Rn&\Wm QRr Qirt, NBruciafy ga8INatkes the

in&dRrediofre i (8 TREnh cal 1, AdEEN 7 2 Shpte,magper fo goeive
regesyeitse of tentely r diffefant desigror@leo ﬁn@nkdtﬁ@r@ﬁgyanufacturers) is

anfEnadld & céﬁtb'cﬂsérﬁﬂﬁﬁmtoﬁﬁ% %yaélgétﬂim@'s ﬁéhﬁs,, id BRitable for data
t.he structure and

acgwa?*aa@nﬂfd%aa %ﬁ%ﬁ“&ﬁ@é‘ %%%F?%{a o‘f” eﬁf%?ﬂ%t‘?"&ﬁ""'
function is not technical if it relates to the input

In @ﬁe QipBEt opfhe' [ﬂ%@éﬁﬁﬁv@rﬁhdw thftfretlé’ p%\ﬁdétﬁﬁrm&ﬁlcéﬁ@nt pen for
or . 0

SR PP N LHEBREN ) 068 aTicRRaR LR d etpadd 2 minutes
inte dehhiimah cappemalthestyworoprigin@intereaiaa partial function
in gel atéﬂ@aét%ﬁeh%s@r‘b%fraéﬂldfunc“ on of the apparat us.

A conponent is for e.a reservoir,. Reservoir nay
be Bh exeiaApELET oS gt S o f Bt
(i ncpar ta puingr mechesisrawbich is attactes] bétweearargsiesyoir from a)

i nsul i N)an TQﬁo ﬁm%ﬁCﬂ& ridge may be suitable

articu or use. I.n g ul.i.n en o
voviibe: 18 EoTRpBE: HRIH I SIRbIn R GED ATdwRRn figctionall

ani mal bozhnecbioreaT owRawiine from b);t echni cal conponent
' her exanpl es
| whbfeuﬁtrﬂﬁ rﬁéﬁhéﬁ(&)ﬁﬁ?}éﬁ%ﬂ\%{ﬂe@ rHHﬂ%joc'f\HéF.
2008/ O40478PCTI EP2007/ 008362 5 particular syringes,
A dedcl esnsipisusigare st eme cubpipmnients and Bervasea: ipartiouddr medical

pmﬁyo§8| ﬁ'yéartlitHﬁ'r '?@Fcﬁ’&fe‘loﬁa Q%%Eﬁ"{cb‘%ﬁto ﬁﬂﬁ‘lan or animal body.

r-ansm §si ons ectronic ectronic
OngehamPRENs Copfistst ofopne: OF FIFe @l%me'ﬂis ﬁ’lﬁﬁdp'%ﬁ\éeer tp comply with a
technmaemt nanteghhitat fuactlem i furetion &tecknical if irea@sdoadransfer

rbd) Rk C%‘rh]& Y, @af@?ﬁéﬁ”&hsﬁ%%& qﬂgféféﬁdTPPnQignals the

ace to an els
maﬁ‘é@“@f&? By th%\ﬁf'i‘r@tlﬁel ?Qﬂj%f@fﬁ] @FrethP rarager gg@r §épstancs, or
stopayeodit ififoprvatibmeA fuiittion s potstectiviyalad it reldtes itmitecinpotnorafutput

of ﬁf&?ﬁ%’tlgﬁ 5r ljorH':Q Jsg?opwggfl?v?ée prl"'%gugﬁﬁxce or t? the user

gPone may be connec ni-ca
Of’@ﬁ &¥ICenore ot her conponents in order to corrply with
a pur pose together. A technical connection is for 10

A G B R et of %ggqsmrﬁ%:ﬁfpgarat&s ichBHbiides a

par@lghﬂygpmfw)relai@ndo Ahripwrral feedipg of Teearraipuiieftoompanent is
for iéﬁaﬁ@wseéﬁiv&@m@s@mf ayibe am BrsHamgeable d2@vidhe REmpasing

hani n
a SR i i fdiaE & ®%§tcaﬁ12ée B, B Sl Jnsuyr. The
exchangeable Qﬂﬁt”ﬁl@éﬁiﬂbgﬁ swiable in Papouldar|focusg mean isulin pen or
ancﬂﬁéﬂ @@Mc\éaftﬁgwéiﬁngaa rdiieameRk intdnthel AGMaANBORRIME! body.

r _the i reservoir is
Aniihet Piafpls. g sgaw?aﬁr iberhl B 2 vids BRBLRifo %2 pump.
Furﬁmrmm@%eﬁec nealktampmgnimamghinch a substance, in
particular a liquid, is enclosed. The volune is
closed fluid-tight to the outside. However, access
routes into the volunme are present and all ow i nput
and/ or renoval of the substance. The external shape
can be prnrilinnd by processing
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20 gl ass, netal (e.g. alum num or plastics. Access
may be through a perforatable nenbrane or a screw
closure. A reservoir is for exanple an insulin
cartridge for use in an insulin pen. Injection is the
. introduction of substances in particul ar of Iiﬂuids _
WO bpogreeouysof a cannul a 25 together with syri f§el/BP2007/008362
- functionally conparabl e devbce such as in particular ,
pa-rtié’ul@e%nhﬁéé? HeBgicRUpRAgET sté@fé, ktehioglynitd, meshaalcabdisplays, tubing
subcut aneous, intramuscul ar, intravenou ' :

 seal$, hattaries, mstramnisﬁpnmﬁleeqﬁ@m%ﬁiswse@%’%ﬂni&r@emﬁ% or

ool S RHERA SRR (gl ebsoblasactoces pento o e

P e 2
exariale §RUEcyy T8PAEE i R Soe BT T Bfif @tk finé The
P e e Al Stal T i avenous.

i njection takes place followi ng venepuncture directly
Acorltnﬁ&i?%ﬁ?%%ﬁe: 4 L %%@E%Qﬁléﬁ%ﬁyf P8R0 4f %f@_@@eﬁ

ous 1 njection, armaceutical Is

 compureasdndrdares bymphdeih aiperabserivgathem Al technieal cparadien is for

~injection, a liquid is injected.]i[
examl & CoNGRLaN ok cotTpensmis iy 5 P R frdrirSirtting forpe, work,
ener®P Watbdal (QutRearfbe [ d18 BhslesighalspRtid caupanerits can be connected
“Y'ntroduction of a substance through. a, nedi cane

. for exaumpgle viea m@h@migai @Upgmg,tqugedtrg;%@ i:c.akggﬁq _ ugllg'ng, screwing,
, rivetiﬁ@@f%%@%!o?%é’{j@%g? Mﬁelac?wﬁgéﬂ 2iidicH, ldMBntefloBikifidans, a metallic

IS a Ional - unit consisting of one or

wire, BRrdptitaomicgaldes ampdibdink sarf eleciomagrptici figlil, @dlightheam or the like.

punp nmechanismin the sense of the present invention

may be conposed of at |east one punping conponent .and B
A res;éh:oﬁrtis LRARGuiISMS by Eekf@ﬂﬁt al ?Eﬂ%@_ﬁ@hﬂ ifembl wiiurmemoddeas therein

e punpi ng conponent with drive epergy._or" . AP

and it hisihea Supareas, In PRISGHEI AJOErBGRERECS < TeoYolds fpfigse fluid-
- : inBRe VBHWIMR: 8fe @esent and allow input
mhti#@%%%ﬁi%@é’%\%ﬂ%%rgg%e ounD. A furt her ‘Zronponent _ P
and/orbmbvsiuf e sshdthmcep Thpiexteredsbene aen e txodiced by processing

ool Bl o WAL B0 ) B4 b e

memblgsﬁblbﬁl% Srew eRSLUrE PeradeRpirg far@xpmpienan imsdlin cartridge for use in
addition interfaces to this punping conmponent, via

an inswiingienan external ly present technical apparatus for

generating notive power can be connected to the

punpi ng conponent -or via which a technical apparatus .
Injecticn is &N Rireductiprof substanoee i patticijar @‘dluplC_@dJytru_eQnﬁeof a cannula
togetﬁ%m%g]gyr%%g?q% ?L?rrl]ct;tionéﬁ]y w%gétfa%%edév%e%u%ﬁ ésr]n'plahﬁu!ar a pen into
the human or animal body. inter alia, subcutaneous, intramuscular, intravenous,
intracutaneous and intraarticular injection are known. Subcutaneous injection takes
place undemeath the skin and is relatively easy to carry out, not very painiul and can be
underiaken by the pafient 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.
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20 particular to the nmechani cal connection of the

drive shaft of a technical apparatus for generating

notive power to the apparatus part, which generates

t he punping action, of the punping conponent, such

as, for exanple, a punp driven by an electric notor.
woSech/oao47st erface al so includes mechani cal IREE&ERR007/008362

and possibly required el ectrgcal contacts or contacts

* In inkSclBABSISR] ebﬂér? rd‘ﬁﬁa‘rﬁﬁce&iﬁiaﬂzsqméé@f disdcip @hder tAB dermis. In

appar at us suc 25 for exanple, an electric notor:
mtraagueaiammﬂqnya pq@@eﬁtmeq%ed intq g igiw: Inieckiom st A sukstaNnGsy Info the

t he deyj b t

rum e G5 By Rrve st Rhebih paficRaelto fitroduction of

subsi@r\ﬂectﬂrdughaa ffnemaemnabumpnm nfusien ot anodvan type eficbatimigous

- attached to the techn cal device therefor. A

supRitfocRIPCR BR3¢ t!'inegener ating notive power s'uch -
as, for exanple, an electric motor is functi onaIIy

connected to the punping conponent, for exanp a
A pum;bmaghamﬁp is & furgdionalcinli comsistpe af a9’ NG t@@hﬂﬁﬁrﬂ &RMponents

for %ﬁ@r E;[ud Sﬁhfe %gﬁ%%c@n&&ﬁ?@ﬂﬁé ééél%é ¥ﬁa fhl%gﬁé%rg tma_fﬁgtéon may be

com;b@e(ﬁﬁmt tdaet a@@pnaipirwmﬁdnwt doréef atdeem taadiriher ch@mponent
-of functional connec

qtl tﬂ c%nbermn%ﬁﬁ} ng
which shpBles b SUPIHE GEBPORT et dy ARyt e R PieD
pum@ﬂg cbhﬁ)ohbﬁﬁs forAe)Ja%‘r‘ﬂTé‘ b%&hmé@ﬂﬁfpaﬁiaﬁhfa@l‘n GETE Riar POmp or a

power, such f or exanp an electric not or
plezoeéetﬁn@qillyemetateﬁ PEN ﬁﬁuﬁgerc@m@ﬁmt which sugpiiasihe pymping

* comicRnk B 4% chbrdyfiph PR ARRRI SR HRRARG 0L P s,

for 5 exanpl e can be noved only simultaneously and
~only together _as assenhl.ed unt The. conn i on .
A puiRehe AT s chdTs GBI el AR ie4rE pE hupreing
compidridht SH@IPARIITSh Rk&fddel Go TS pinping doripohee a:*alwmch an

connected to the punping conponent (for exa '
externally nr@sgufrtgyhmrﬁwm fo enEUAIRG OtHP PPW@%P% cgpnected to

e op i TBORHE B i EA BEEA S PpBueitit abiotng mothe power
can Betaupteddianthe paradng ompﬁn&dteAp untpnfa@ relahqmnélms connect-on in

particilindo tamatocbamra R ok B AFEREHTol #lectER dpgrus for
gene%{tmb% WerG8YRe bpSsraRel pvere wHidtegasredibs @fe fuping action, of

I Ving techni cal apparatus and the shaft of the

the ppmmmgrg)mmmnﬁewch a5 forrexap e SRR AR Bynan plecisiefaelor.
‘Socnly ek SRR P8R A0 EBBD Bl corc

contacost dfml’cams ltdntfan sfemmﬁcsrm(;atmpr dahacand@rtslgaaf&r Ax appm@hgysuch as,
in co etely 1 ntegrate or
for exaRIRCAN BieRTBMalon SHSWAIY BTG St AEnsivEy The devie
from &%@HQ&@ tg pr%mde'avs%f%éeﬁbrﬂ@ i pddrith pe heta%getﬁ@m:m the device
r

erre ive forns, consist of a tubin

ina ﬁmcmphalaganwtma 5 cwrpntsriseps ettprhng mﬁh%w@%w@gjem@ﬁherefm A

techngéf\géﬁér B{ﬁTfBg geﬁ%%? BQ ?r?c?tlv@ éﬁw%}tsg% bt 'f@l{‘%}a% éean electric motor
is fun@ﬁcﬂfa!l?%ﬁﬁecté@&@th@@uﬁp&ig qmmm&tmenb éd)rtenauma ’rubmg pump, if

eccentric screw punps,, pr
technmabanwrﬁ@%rép@mﬁf’ﬂ%ﬁa@"g{é d*ﬁ@?g“@f‘wﬁﬁsées%chﬁﬁ% S?I%afafe
SRS BPbarbflsds. This d
appard qwrﬁ&l S ncr aseg%aglgiﬁi??ﬁ?ﬁ%é%c hani cg akflisBs. This does

not stEndi irethet\nay pf fsstioral cbnnéaion;, winak da8 Hervaiataingd, fooexample by
i neti.c ener is also t he liquid. It is
t”best WH?S 0888 CWIIEE?%Qﬁ%@eﬁgchm cal equipnent is

avai l able, to achieve a directed 30 transl ocation of
‘the liquid. Mechanical work can be furnished by
machi nes designed for this purpose, such as, for
exanpl e, electric notors. An electric notor can
convert electrical or chem cal work with the aid of
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WO 2008/ 040478POT/ EP2007/ 008362 8 In a preferred
enbodi nent of the invention as descri bed above, the
notive power for driving the punping conponent is
generated by an electric notor. Such a notive power

can, however, also be furnished for exanple
WO 2008#840e¢Bl notor, a gas engine, a notor opeP%é@P%‘}G”OOS?’SZ

vapor pressure, a notor ope?ated by transform ng
mechani cal energy, or the like. The energy source

At B e TR B g B8 lr ik i, i ot

o'?f%t il coipoieat! b examplea ditiig purapj 1athe two
mot '#{Up?gj?g?@ sn?lcc current (vvherpe app riate vi
appaaatuwmfp@emﬂpr ¢ canetipn Vs BRIYET S, ?%@émei%%%%r@fus for

cxarfS i A8 B T B5 90 ] osboR Rt i
type of not i on is inserted bet_v\gen punpi ng conponent

The GRORCARGIVES [FSRBIcal TepRELR O el o B o REERT §Rimple

an el@ﬂ@ m%t(ﬁ %H&ﬁalf@@ﬁﬁ%&éﬂ toﬁﬁegﬁﬁf;bﬂwgﬁonwimr@ht gor example a

tfiron can be transmtted or transforned. q
tubm@’ lparmb whenthodrivemeyement @fiaﬁﬁh@ eLRHABRAS Fpagtug is converte

{
by sqrtg%lgﬁ%/(ggn\gﬁl ﬁ%ﬂ%&:{hﬁ% ?né}g%xéer%gﬂ]tgé 1?4? Ebl'n}%@hent into aa[%umplng
actio ¥NeRMpies campomentsSaitatde te@ﬁpmbnqmgeﬁag membefsqf@r such a

e SRS BT PP RS b
the shEHIthE %h?rﬁg‘fé&ﬁuc%? a?ﬁé@msbﬁiﬂ fleaweft of the: pusssing component.

as an in e outer wall. This wall can consi st
~ for exanple of glass, of metal, in particul ar steel,

The R"j‘dl(grg%nmrégﬁ}rﬂ%lhtiﬁméjggns%%f‘%hls%\{e‘ﬁ%m n%'y% b HERerréd efbodiment

SticC articular a polycar bonate or
consx@&ﬁf}d plﬁnglhg%smpamenmvbmh fiepresert padthewifo 8 sgmppnenieproviding

e OBy P e S B4, B BB Py o of

motor‘ﬁﬁﬁ feﬁ,t '%J s in pa_rtl cular a bottle or cartri dge | n
I C % pharmaceutical is stored or can be stored.
Reservoirs of. these types are obtai nable for exanple

o 'nsﬁé,ﬂﬂgﬂggeg{t:% ¥ LA GSRnkigh %%sbfbéd%ﬂvb%aﬁelﬂ%réﬁerred drive

The RUTRINY M varl ous O manufacturers (e &’
formsSatmdist-ohwenbing puiNgy, @ diaplliaghy puEnp oL a plezpeleatrically operated

phar maceutical tr a%?e megcpdet%natl lL_YSE betl&pg‘lz)%ﬁg,eﬁs’fﬁn pumps,

pump. However, it is also poss
rotary piston pumps, gear pumps, rotating disk pumps, belt pumps, eqcentric screw |

pumps, propelier pumps and others.

A pumping component such as, for example, a pump is a machine by means of which
the energy present in a liquid is increased by furnishing mechanical work. Either the
pressure of the liquid is increased, or kinetic ernergy is also given to the liquid. it is thus
possible, when suitable technical equipment is available, to achieve a directed
translocation of the liquid. Mechanical work can be furnished by machines designed for
this purpose, such as, for example, electric motors. An electric motor can convert
electncal or chemical work with the aid of magnetic fields into mechanical work. Electric

motors can be operated with direct current, three-phase current or alternating current.
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WO 20081040478PCT/ EP2007/ 008362 9 I n anot her
preferred enbodi nent of the invention, the reservoir
has a flexible outer wall. Liquid can be renoved from -
such a reservoir with flexible wall for exanpl e by
generating a subatnospheric pressure and thus causing

wo bhes/bgseigvoir to be squeezed by the action fCT/BP2007/008362
external air pressure or thg pressure in a.

Irj a &r@iei'géﬁn@ﬁﬁgdlﬁ%glwie{he iventiBn @s bHELBeR ROes ahé %tiye Plcx\;/ver for

reservolr consists of a commercia

| drivimythiel rlphiing vempehertrislgeneretedthyi afgdedtric awidr. Suglea motive power

containing. or_syitapble for storin ' : h
can, oMo ARORE IRk SRR RYa e bl O gE AR enpite! e
motd? bgéﬁa’té%g\’ vESShrasseeld hevrloppeitéd Byiransfeseny aigchasical

on aving a cavity. This conponent is aligned with
energnerdémilitcowar d the reservoir and is connected _

thereto, and is aligned with another end toward the
punp nechani smand is connected thereto. The

The &®ngpebines prefordidy psatioceriy twenreperianh whichsupetas e motive
- techni ques for r kpi.eces such as, for i

powas! GiRERCLRIN SIgCTE Feh e Dairea Lo B Ry ora solar ool

and/c}ﬁo%?x%éﬁadaﬁ Hebe AbPRbribRoMA tapsrmanhe out flow

e
ine may also be fornmed frompart of the reservoir by
inserting a cavity into such a part and produci ng an

- saccurately fitt] ( e . i
A ol RS b LBESEPE ot USRS
stepphe e cdynehrontatibe oefdrdmnetbrioingaplype of metien isdnegited between

shapi ng of the reservoir., 20 The.outf | N : ,
pumeik Sopgenet gr R gomPone st i REg e ferfiBrgnt win
motivelodwserting a cavity into such a party and produci ng

~an accurately fitting connection to the reservoir or

any adapter necessary. The accurately fitting

w | i ' hich

A raSISERR PR G ioa e RN INCARBHARREALy AShAS DPknich o
rotarysetias can bbltenshiitted botrarstamside Teenstasmeation Bweens farexample

or,a tubing made af netal, | art.i g : ) .
convesigR; 6 @nq)g‘}qry g:lloqcﬁnd-g‘rﬂ %Rca?z'ogprf gﬁg%rhé@%%@&@rﬁ%@ﬁ% m?ﬁgn Stgppzr}g
up, st%gbifnlg,:%wd A% BAfcHRdnikdtioprMainscavbiraspohting ritio siithe diput to

for fenoving a liquid fromthe reservoir. The cavity
outpul spagds/omtasiuescyl i ndri cal shape. The connection of

the outflowline to the reservoir, to the punp

mechani sm and any other conponents is designed to be
in a pMfefredicthbddihenibsf thainvestipoisthb fem ditbe teahhicaldéviegas

dosorpa AR AR s B RSB E e VB ot o
examPfe G0 40 heBRCHSrEANA1A88 388 midum, titanium, gold, silver, platinum,
of wood, of plastic, in particular a polycarbonate or acrylic glass, a composite material
cofnposed of one or more of the previously mentioned substances, or another material.
A reservoir in the sense of this invention is in particular a bottie or cartridge in which a
pharmaceutical is stored or can be stored. Reservoirs of these types are obtainable for
example as insulin cartridges for use in insulin pens or insulin purnps from various
manufactlirers (e.g. Sanofi-Aventis; Novo Nordisk; Eli Lilly) in the pharmaceutical trade,

especially in pharmaéies.
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Suchop magisAmerH 19 PeiRably

A conponent for injecting a substance as conponent of -

the device according to the invention consists in a

preferred enbodi nent in particular of a cannula. A

cannula is essentially a hollow needle which is
- usually made of netal (e.g. steel, 5 stainless steel,
wo?gbgﬂmdg#g/er, pl ati num). The end of the car rBRGEERP2007/008362
- requently sharpened by gri.rding at an angle. The : :

cannul | iot ' ter wall.
in e i e e R TP ES 1TV SR RIERoR had BIeRMMS outor vall.
Liuniaﬂtt%jreﬁmﬂl/efd I‘froﬁdﬂ sngres mtém\toimitfh fkl@ltiids waltfier elg@mmqa Ry

nas at one of the two ends usual | Lcal .
genesalingh FbAimeaRReHR f?refS%ffe&?Q?erse?aLbﬁ"ﬁ‘sffﬂg24’%*3"0&%*&%%9 gqueezed

| by tq‘g};ﬁcglgn o A HieBrlisSueadt the priseargdrd pressisizadphaember.

pushing or 10 screwing onto a nedi.cal apparatus
such as, for exanple, a syringe, a nedicanent pen, in

Ina @%gg@iﬁ#@%%ﬂ#g R PeSe‘?YdTP&Sn%%’E‘?&Fa EqRtaidaly eﬁfailable

e cannul a serves in functiona

' vessbNRI&csdrpidgwin baeh syve cuydainiagpe syitable lonstasinganvedisament.

nmedi cal apparat ys tgui,ta | e for the purpose, to renpove .
_ Hi'Br into the human or ani mal
body. 15 The di aneter of the cannula (external

diameter) is usually stated in mmor in au%?ha&lS .
| ;rg@[ﬁ?v;ty.

( | g
A cogipugentprafepablyrisedag autflowding formg reserveih gl

.- 22 gau = A I = - - N ‘ ot
Tris 3584 g glloried Vi o BRY L o reXcf @y Bandockedtnoreto,
and i6RAgREH ®ith ahothet kad taward|the pamipt methanimand’ igptopaected thereto.

| engt hs of cannul as .are 40 . 7. .
The @NARCHARICHA B PIY oopie el o et s, for fripieces
suchgér%gfder'l'é‘kﬁﬁ'ﬁ)'l‘é? Qiuitd wdigiRE Mivsiingdsurewing| clampligomfiahgiagton and

ectronic conmponent for checking, nonitgring . —
othertrdiniciaosntheooutfiay lnaadLAp? #@%@?{%&%&H Pagrﬁ%ﬂ%ﬁ fegﬁ%’o"‘ by

RSS2 A T s oty o

pump FRxchanient éramy ddeptérasicnssa. Ty aemrataly|ftlingcoaneriinn can be
sensor to determ ne themaqr/T{%L{Bt ogde’ Oﬁle subst ance whi ch
effectad Dearrrenriate SHg R itPe 5 "t he amount used .

for the injection. The invention further rel ates

to the production of a device as fd,qejscri bed ahbove 30, i
The outfiow ling can dlsewisadstforaed He Rart gf e PuppJpechianism, by inserting

L ovhdeds b YBkihg'a %Ecﬂ i ing tihAedRHH IR Feservoir
a Ca‘ﬁw‘%h‘ﬁP ias‘%aa'% épﬁ_%&%@%‘ﬁ?ia?a _'i ﬁé???}hﬁ‘."g foram f-or
or an?@a{qg{e? neassiary. THhacouestetywfiiting cennectiowearebe ehecfed by .
ap'prc\)j/p\%ate g%%a%a?gﬁg&%/o i ?i’lzeoggr{‘ig%gg’c %nilmln. it is also possible to use as _

outflow line for example a tubular structure or a tubing made of metal, in particular steel,

aluminum or of plastic or of another material.

The outflow line has an internal cavity which is suitable for removing a liquid from the

reservoir. The cavity usually has a cylindrical shape. The connection of the outflow line

o the reservoir, to the pump mechanism and any other components is designed to be

fluid-tight as far as possible. The outflow line is functional when the substance, in

partiduiar a liquid, can be removed from the reservoir therewith. |
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present in enpty fornm); c) an outflow line fromthe
resérvoir is provided; d) a punp nmechanismis

provi ded; e) a conponent for injecting a substance is
provi ded; 5possibly a flow sensor i-s provided;

g) possi bly el ectronic conponents for storage and/or

wg@ggg[ggows& ng and/ or data transfer are prd?EEEG’ZOOTIOOS?pBZ

the i nd| vi dual constituentsi@gs described in a) to g)

| A co?r(é)% Fﬁléé A5 Lh&ibstahcl 2% @oAipbHERF eftadevidtl ccbiidifg to the
ni ca evi-

e according to the i nvention is.
investitrnt aiisistd inra prefermsdeerabodmest intnadistlaspf asaapyar at us
which is suitable for injecting a substance into the
human or ani nmal body-avoi di ng the gastrointestinal .
A cahh@glis eééerﬂhéi!yp@ﬁﬁlldﬁr Beddit vhaidh uaimalgppadeatdirsctab (e.g. steel,

StainfrgBHeabl GRid leeh, PRANE TS St v ihuenty fagrpened
by grrlrgcl @%ﬁ%ﬁj ‘f?f @e Rl EaHnus H‘%S{%Lﬁ}lf{f&f ahdﬂ’b@é’ﬁérﬁ@néﬁ at one end and

into t uman or ani nal Cﬁ
blunfcail’(m biengnd riugiit ragy alspibe fainipdandgr éhﬂﬁa@w aipaih gnds. The

 cambf il g N S SO M o,

plastitiby Paahs BNRHICH theRblicw npaiie btn be@bpagebiop enamplef hoyr pushlng or

removing aifr bubblesfromth I|%§ {éklntended t
screwing oot gmedggal abpaf BiE: P Ty RYRe aalpﬁgﬁ@men pen,

in pafticuldr &4 ifsdiftpRpd g%écﬁéarhéﬂat%hté?ﬁhr or a medicament pump. The

- cannula serves in functional interaction with a syringe, a pen, a pump or another

medical apparatus suitable for the purpose, to remove or supply a liquid from orinfo the

hurnan or animal body.

B The dlameter of the cannula (externat diameter) is usuaily stated in mm or in gauge
_ (18 gauge =1 2 mm; 20 gauge = 0.9 mm; 21 gauge 0.8 mm; 22 gauge = 0.7 mm;
23 gauge = 0.6 mm; 25 gauge = 0.5 mm; 27 gauge = 0.4 mm). Another parameter for

characterizing the cannula is its length. Typical lengths of canrt“iae are 40 mm, 30 mm,

25 mm, 8 mm, 6 mm and other lengths. -

Ina preferred embodiment of the invention, the technical device includes at least one

electronic component for checkmg, monitoring and/or controilmg the pumping

~ component and/or the component which supplies the pumping component with motive

p'ower' In a further preferred embodiment of the invention, the technical device includes

a flow sensor o determine the amourt of the substance which is removed from the

reservoir and/or the amount used for the mject:on

The inventioh further relates fo the prodnctitm of a device as described above,
where ‘ :
a) a component fo receive a reservoir is provided;
b) a reservoir is provided. (This reservoir may comprise a pharmaceutical in

liquid form, for example insulin. The reservoir may, however, also be
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d) a conponent for displaying the anmount of liquid

intended for injection; e) a conponent for initiating

the injection of |iquid; 25a conponent consisting of

one or nore of the technical devices according to the

i nvention described above. This nedical apparatus
WOIi200B810de878 n a preferred enbodi nent at |east RAVERZHHZ/008362

for storing and/or processing data and/or signals. 30

Thi's b&aHt irf@ @), ncl udes in a further
prefe?ﬁgd en‘oodlis’?rft=.\yﬁi¥:J in addition an i nterface for

t r@)nsmr’:trt¢U@M&ﬁ%ff§ﬁ%§ﬁe%ﬁr@@iéls§r‘?‘6 %ﬁad/ or from an
extern i s appropriately

r'}fl gﬁgr%%ﬁﬁ Cﬁ%hls s r(\éj\(ﬁe&%d/ or processing of data
_ar@)/ or ad&ﬁlﬁﬂ'%iﬁ#@ﬁjést?@r&i m@&meﬁ.‘z signal s.

- Such an ex rq;@o t echni.cal drw?lt may consist for
extanpl PO§FIDY oW S5BEHT PIRY % of t war e i nst al | ed

t hpr eonokeibivtdiectfdrit asfpamshtOfor plopaRsandigr ¢ta @ado@ssing and/or
and/ or ‘signals which are transmtted by a nedi cal
appar atdata transBercarepraddedal apparatus conprises in a
pr ferr

Tos ol KPR} EPRL iR ab Bookibel b} fih 3o itk together o
accordlgﬂ@la/fnbleh@mjlm;ted toinject an insulin, in
particular a |long-acting and/or a short-acti ng
i nsulin. Such a nedical apparatus conprises in

A technREDBSvieS 8Erding t§ 'ﬂ’@ﬂk/@ﬁl’dn iSstitdbl@fit example as constituent of an
accordi ngly be enpl oyed for Qflaecu ng G P-1.. Such a

apparsids wdiichap saitaile §0Ydﬁﬁ>§Ff'95§§UP ACY 1t hehugiasy rar”ééaa' body
. isfleh Yin BEpABAL thAdminist
avoi il B SREDHRIPAE G 1 AchRE ORI n BBHSEE b Rdministr
prefetdisly phammicenticals mpdiis eartgulahfnseliceut i cal such as, in -
“particular, insulin, for exanple in |ong-acting or
. short-acting form GLP-1 or Lovenox

. The present invention further relates tp_a_me’dical _appa’ratus for injecting a

' pharmaceuticéf into the human or animal body, comprising inter aiia the following

constltuents a) to f) or consisting wholly or partly of the following const:tuents a)tof)
a) a base element for mounting at least one further mmpenenf
b) a component for removing air bubbles from the Ilqmd intended for

injection; .
c)  acomponent for presetting the amount of liquid intended for infection;-
d) a cbmponent for displaying the amount of liquid intended for injection;
e) a component for initiating the injection of liquid; |
) a component consisting of one or more of the technical devices according

to the invention described above.

This medical apparatus includes in a preferred embodiment at least one means for

storing andfor processing data and/or signals.

This medical apparatus includes in a further preferred embodiment in addition an
interface for transmitting data and/or signals to and/or from an exteral technical unit

which is appropriately configured for the storage and/or processing of data and/or
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in a reservoir. Said pharmaceuticals, and all other

phar maceuti cal s which can be injected by neans of the

apparatus according to the invention, are in this

connection 15 present in solution or, depending on-

the solubility behavior of the substance under
wo3iohipuants t enperature or pressure conditi onsPGTEP2007/008362

exanpl e storage conditions) gpas.suspension or partly
signa3 S aP?éc*nhBéaI ﬁhiﬁmax%ﬁgét%r Shpie of a PC together with

phar maceutica or 1 njection by neans of the nedical .
softegrpamsialiest thereon domigetsiorepe andioe pocessinggf dats gngder signals

vi ded i reservojr _having two or nore separate

: WhiCE[?g%‘H@PW“\%ﬂg’V@ mgdica é‘?ﬁ%?m%‘onpri ses the 20

SucPBMdER Ubbaalus dbresised it aprfeasd embbuinidne insaliyih earticuler a
" conprises a liquid-such as, for exanple, wat %r vgth,_ :
g[y@ﬁﬁmp oyed to inject an

. iéng@c’@im 8R&/0r 2 shert-acting insylin agd capy peydn

insullt], FESEr ALY ERn %ﬁh?la" r st%?t’é{:?m%ﬁéﬁﬁr?' al cohol s, -
or gani ¢ er a

ni ¢ solvent's I n ia. Beforeé injection of the _
Suctph aretizb apparalus dompirses dnaeothetpreferedtaibasiynent @L.P-1 and can -

ook Bl PR LSRR BB oo ma

furth®NFERREAEHSRIimbAt SeVdrdx atpaaadedBinglybd dspd @ ifjeot Lovenox.
- exanpl e water) perneable so that the liquid (for .
exanpl e water) can cone into contact with the '

he PRBTR RS b BEBRE ORI s aBo TR PELRI o o,

in patsﬂr?aldr,rigsulimt far Ekagm}[]}_ie imdbmi-ach mhoafaabng fore, IGLEE 118y Lovenox

. € Sa gevi ce I.CN_MAKE W

i & PRV PR S: 251 SRR B b PR Ran be

injectediblyahband dTehe hpparatis Mycoming & thediveatioonarefin tie connection
user, before it i1s 30 then injected.. Thfe i nvention

presang Insselgtiorhoracepprdiag oB o apHBNY teiavinpotine GtiBTPBRE pder

R R G A

suspénsiomoupdrtiy i lmuid ead padlydn solid fesin. Tompbareracentical for injection
ovided: b t i Ng..aj N
oy Bl ol P RBERCApoF o K RIS 50 2 provices n

. reserGSIPRAVIGH twd OF mBFe separaftgchidrebaspuindre ohetchamberoomprises the

intended for injection 5is provided; d) a conponent
phanmagauiealin Sicbiora, and g ugiheeCmReT Gelmprisss 2 IgfSHRB AE: for

_exami)l% m?eﬁﬁf@mlﬁncﬁgdgﬁéﬁs @ﬁ&l’ﬁ‘ﬁé‘%ﬁi’?@rk?ﬁoﬁé’,ﬁiﬁé §ativals, stabilizers,

east one evice according to the invention )
acids alsastss alcbbeld, @ienis saventsintetaalia. Before injection of the pharmaceutical,

it is converted into the soluble form. This takes place for example by a device which
makes the separation of the chambers between the phannaCeutica] in solid form and
the liquid (for example watér) permeable so that the liquid (for example water) can come
into contact with the pharmaceutical. The pharmaceutical can be converted into the
sd!ubie form by further measures such as shaking, stirring, reciprocal motion or the like
by the same device which makes the separation between the chambers permeable, or

another device which is suitable therefor, or by manual actuation of the user, before it is

then injected.

The invention relates in a further embodiment to the production of a medical apparatus

according fo the invention, where
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10g)the indi vidual constituents froma) to f) are

assenbled to give a functional unit. The invention

further relates to the use of a nedical apparatus

according to the inventor) for the prophylaxis and/or

therapy of a disease and/or dysfunction of the body
wo]z@ogmg;mm]s of a substance whose phar nacol og?ﬁ:'ﬁdEPZODT!ODS?:BZ

act|V|ty is dimnished or l.agt in the

gagy r oi NLESE biBRent foRfilou nﬁ#@ bt RaSipetianss domgopent is prowd od:

exanpl e a protein, carbohydrate, a nucleic acid or
vakki nea c@nmrmré@raem@u@g aiihybbles desn Kediouissintanded for injection
growt h .horm i nterferons, interl eukins,
cyt oki H%Em\’ﬁ% arl ns, nonocl onal anti bodi es,
atg)enuaf @:dnm{eim@:mﬁesﬁﬁmg thal amoheof the mqusﬁentgnded for lnjection
i nfluenza) and others. 20 The use of a nedical
appar ati®BfoXEeHi di ng to the invention relates inter
'aI at JPﬁp& dmi ni stration
)I nsg“(E &%@I@gﬁoﬁ?ﬁ @g?igg% %’E}gﬁeﬁ hor mone,
heqjar i & colppomeok indhe forvmeta rricassnechasisint is praygediat us

th f .t {

o oo BRREEt e aRel R hB R b dosgrpes
fup?Ly@EgV@ﬁﬁybsﬁaﬂce such as, fO{ exanpl e, insulin
o the human or ani mal body. ing a substance
O B e B R el T BS Syynctonal
a syrigpgg or a nedicanent pen, in particular an -

insulin pen. Supply by an insulin punp differs from
30 injection-by:taking place in a continuous manner

The BJ5htioh iR Bl L) R o A Rpb MR AcBrdifly 1 he

ron
inventioA8410A8 HrEM P00 3! @%ﬁéoﬂafldlﬂeamchmajr d@tpﬁmacmrusf the body

by g S ebAAIcS WA caiteh e B ARG fegfdn e

| gastréi\‘lfééﬁﬁﬁl’ trehct. S@cipé’§§béihﬁcé Erfoﬁéb@‘dinpﬂ@a%ﬁtﬁt@fnab%oﬁ%rate a

I njection to be a nedi canent pen such

nuclem@m@bea vancmaslaxampipé of sueftsidhsianses ﬁ%@sﬁfif@, gt fogmones,
B AR B b SRR, M

-pathogens of Gpdliinetitdns @, iipftienzalmd staels.

. The use of a medical apparatus according fo the invention relates inter alia fo the

treatment of diabetes, the administration of insulin, GLP-1, an interferon, growth

~ hormone, heparin, LovenoX or a vaccine.

A medical apparatus in the sense of this En\_/ention is used for the therapy of the human

- or animal body in particular by sﬁppiying a substance such as, for example, insulin to

the human or animatl body.
Supplying a substance can take place by injection such as, for example, by a syringe or

- amedicament pen, in particular an insulin pen. Supply by an insulin pump differs from

injection by taking place in a continuous manner and is to be distinguished from an

injection in the sense of this invention.
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The base el enent of a nedical apparatus such as, for
exanple, an insulin pen is.intended to nmean its outer
casi ng, which al so decisively determ nes the shape.
This shape may be for exanple elongate simlar to a
pen, oval, round, square, rectangular, in 10 the
woizbg@@m,ngan egg timer, hingedly openable or PCT/EP2007/008362
tel escopi cally coll apsible. 1{4he material of the outer
A m&@éé!%p%u 5 uﬁgﬁicﬁbpﬂh @iﬁﬁa@tué’fﬁf ﬁ‘ue&ltiﬁgthep@bsfdmmmto the
nmet a or ceram c. The nountin a
humanmpenm! bbdy. Gresitpsah® s¥@ngs, drie RESSRIA i syﬁlgpnlqﬁpgratus for
1njec?81[1Tq1Eem !%os %gf) fﬁrgn éu{&pt&efok?%iﬁmﬁleegﬁméuﬁﬁ Péﬁ hashedment

resu
penPRBHURAMIS ifi eathusiform ane forhariBusyriosssi bindg amembtm@ble on the

sati sfy nunmerous requirene | ati ease of
markgpEPR VaSRUP RAGRRTTAE (ke RER SR PP Pec use

possi-bl e. The basic requirenment is for display of the
presel ected dose and of the amount renmining in the
The basa eled@et ofrmmesielai appprefustswsh @sser exaple oA iNeHiiRpER s

mtengﬁg eCt é%’rrc%{e%o@%uél oggﬁgigé.{l 3{I%§mgﬁeg€fherﬁhape This

shapdah&} e Ecﬁ%xhﬁ@l@@bngatemﬂaMOwen cudlaround psruiahe, rectangular, in
limted perception capaciti
the SapRbet &8 oA G NRRE PRRae ot [9eeRaRa AP BT g materal

of th@bﬁfér EQBHQ}S‘I%% HePaliB$dm Bné B? hriRiDY pRESc) fef @ady, Q%tal wood or

jectron ens. A current exanple .of the use
cerann@e dhe mfmmmg n]’ acompeneptingfdn & beseelomeniynaans that this

-com[@ﬂppgt | on {?g tg%se%%r%ghté% dé%&é‘ tc#?rbsba% Je?éfﬁé%ﬁwn the

Suré 1's use oot t e Insulin

resu!tlﬁg ml’taﬁa baranRraedtgformise. t he adi pose |ayer of the.

skin. An astic spring which is tensioned manually
before i nJ ection stores the necessary inj ection -

SRkakiiReldibn to chbé of tion in”
Ever{ gzggﬂ%f)%l? ?’F@E%ﬁﬁ Remefbiacieegdir it teldtion opera ion in

onogeneousl y_and coni cal |
ordemtdurpai@esafemdéault}ﬁeauﬁ@rﬁmﬁﬁlgla an B|b@Slammea§‘é*f@rf0fﬁnglay of
h
tno RPNl 1 PR A ST 42 Bl P soting ofhe

dosePayd bethpletieabf ﬂ?ﬁhh}@bﬁmr@ prddassshomld rdopeoven @almade audible,

percqap%g@nllgé’t@glgﬁ :388 (yﬁilgﬁ aﬂfr‘s Ish an%?r%meen{ ér?s%s' in Jpgﬁlchlgpfrom the

llrm’ce%| %ﬁﬂﬁ@g&%gg 2POELAPRRRL diabeRypatistte, Site.

ntages conpared Wi'th conventional insulin pens
proved to be the transfer of the insulin into spécial

. .cartrid )
I e T
- injectici sylsBias. Wbtﬂﬁaﬁﬂlﬁ(aﬁﬂﬂ& ofthe ugesofiriendipdmgsingcliresystermis the

rioe oS 655 A E T RO PSS R ressure s o

to shé&hﬁ&fr*sﬁﬁn ‘Birobé}z Wl didronERSNe RRY eAPoRSi AR of theldkih. An elastic

tte pack. and are worn permanentl|y_ on
spring h.eudmdyensahmdt macuam)efnmmqq:tlpg sforgelbe dgcesRany ieciion

orer§ RS, TR RSB B bl APARIE rMBetia ana

con:chl’i}emﬁflélaﬁrﬁoseﬁbguéaSk of the insulin punp is to
imtate

A non-negligible advantage of this apparatus is the needle-free injection of the
medicament, which in some patients reduces the psychological inhibition threshold for

insulin administration. In addition, needle<free injection preciudes infection of the
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 movadrhyta mpterdrve

10 the continuous output of insulin by the pancreas
to reduce the bl ood glucose |evel, but w thout being
able to regul ate the bl ood glucose with closed-|oop
control. Because of the continuous and adaptabl e -
supply of insulin, these punps have advanta j

WO pe0a/04047& for peopl e engaged in sporting a%ﬁsr\ﬂrz‘??%%?moagﬁz
and whose daily routine vari®es greatly. It is ~ :

puncl98 $ith) Biswdantdgesuwompapehpith kenesyiona) issip EREAPEVEgrio be the

transisTah geq BEULG T19 SIS ROUMERE. EIRA Db RO e o

_appa?aﬁﬂs,%oétﬁ@tér?c?]éi@r%%ﬁhéﬁm’é@ﬁﬁasﬁ@i tensibhing sheospringwi t h

I ncreas fort. One disadvantage is that when the:
insulin supply is interrupted owng to the |lack of an

3

systéﬁﬁé;rii?@@éniﬁrﬁ@b@'FQBd;ut&Mdsgujeaﬁcbrﬁn@nSLéindTb%pm\@tQ%%X‘
" with syringe-like containers hav PR
size @it igpTelRatIcH @F‘éﬁée PRET PRI O ﬁeeﬁg(;%egﬁ?.ﬁ qeging insulin is
injecﬁﬂ%:%éh L0 dih8el Afdh nBediBNGcatbd n theskihdsip theutansols fissue

I'S preSent I'n a reservoir wth _noveabl e stopper. The . .
accotditg ferthe programdpresetbyribe patigpt @ﬁtaﬁlﬁlﬂ@'@rm?ﬁ&ﬂu%%“g imitate

to.the compl et el v [.C. mtd IOHRE [, but
the oG Rout B ESHITHL HE ket ciamc e oo '%?‘?ge“e"e )
withodtB&iR abie@alé' l'atart_hey:écbcei_@ﬁcfvs&)wiﬂecios@-ppgtc@atro& goause of
- ser frommalfunctions wth serti .
e csous bR L8y SR SIS RS aces
Pt B o S o by o e, e
greatlyuittié polssiblerwﬁbnl ieg«u%&m@#@fé@h@@@&"&#ﬁ@ﬁé&% vafjgions in

. m.crosyst {i%g%l‘, ' E}y&% o8 HWR\WHEABInchO®NehiEl® can be
bloo@@%?%%&@ﬁﬁ%@%& |cfe‘?ﬁ}é I at u@i%gd rred?ﬁcarrente netering .
controlisd @i cofusritibral-meiods oplyawith incipased eifonh Qnpdisadvantage is

that %e@tghggﬂﬁ%ﬁ?g'p@@! i% S}tél(?éftgﬁg)%%{eor tgfg %&%%ﬁlinsulin reserv?iet in f[ite |
hum%p&ﬁfﬁégégré RCLEEIRAAAGERERE ey oofuri Inplilanpuahpeare available in

7 nsul’’n punps Is. to free the diabetic fror the, daj | o
varicimijestnicahcariguresions2nd 2PRAIBIUERS WHB SYHAS- a@”&ﬂ”efs&a"’v

be@&ﬁ%&éﬁ#g%@@lﬁﬁﬁ@ Fhese tggglrélg?ll RApmdhe Uh laRalg fo HeSnsulin pens

al ‘ergonomic and saf et _
with faliel €se insulirhie rbberB( atrasriueid with 6TB/eaiei stopaske sslgtler is
i ncludes the %e netric/material properties of the
da‘é‘égeo{ Ben needl es. The handling and
the operation of a pen is thus substantially uniform
and i ndependent of the nodel for the user. . The
Owing dm thencaemplitehhauBratis@ns: GRdRHeUS, FET iR nE pumps are
.relates to in ' o b i e aBér from
provifigt B2 e AT by SR ay St raano procatpe @ |
malfReas e Vit issAbns toreseouenadse Hemeyer, thia doke ndiadeam that responsible
the pens there are sone.considerable differences to
and aséicipgtond usa of Kie fRAKAYE 13 HRPYES°8Ys manuf acturers.

The reasons therefor are for exanple the

in
ately the .

On the basis of the current injection apparatuses and further technoiogjcaf development
in medical and microsystems technology there is an evident tfrend fo completely -
autoratic miniaturized medicament metering sysiems. Further development might go in

the direction of implantable and exfracorporeal medicament metering systems. The aim
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15 designation for different target groups (children,
el derly people). Because of the requirenents of the
EN |1 SO standard 11608, the differences are confined
in particular to the injection mechani smand the

WO ggbﬁﬁg@ -f@chanl sm The dose sel ector and thep@qmazeg-,mo%ﬁz
ISplay are nostly subject g ergonom C requirenents

. d |t .f th

L R e S

with@ft tiROnb&S 1t wéarenetisridneppaiaeaiorothebedpani sm 1t
deternines the type and size of the pen and the

desi gn of the rel ease nmechani sm and of the dose

{nsuiﬁ'ﬁﬁé‘rg} A6 coﬁP@ntFﬁ& SRR h RS 86 it RRd dafdy Féa@&%k éz‘i’ the EN

ose sel'éctor with the injéction energy derive
ISO $tmpdardi 608! Bras kewishantlgdied egeametig/metdrehpopedies of the

o 8405 HRPRE, E56PoPORE R cEBRHRY 5 pons v

subsfERERANLSIFOreY arldih@sgn deritof tHenmodsl ifdnthegser. ansm ssi on.
It is technically possible for the injection

mechani smin the shape of the plunger stemto vary in

The (f;c%gﬂts lof eIh?N 15SU AR RENS 6@9%?%?& tis F‘é@fbé ﬁ:birz%uﬁm pér'?@ insulin

utions wth arig hr eaded
cartridgesehe neeaﬂes fechibreby kXpeasshy lﬂd:@@ﬂ@%@ ipdhe pr@@ntﬂér@ciosure by
fe t oot hed rack, curved conpression spring) design have
refergfi®ome est abl i shed. Cther possible configurations

such as tel escopic plunger stem (e.g. screw

bel t d ch hi v
In e Getla0 PDiPPmes SRS FOTH koL D AT a5 Beappdip the
pensdf 8SR rﬁi@ﬁﬁarﬂﬂéc’cﬁ@% O¥188 rdd¥ohb ehdrereH hié"fop 8Rample the

current conmerci ally avail able.- The e3|§
designation rqrrmfferenttta@et iagpupse(ebildneaxeigedy pwée)« pgangesethe

d f
e SERTH S0 85It RoPRR e b UR T dER Bl o
the w@@tnﬁdhﬁ@crmmm ehd €k rackse mecbamtmnﬁne dose séled;theatndx@e dose

‘the dose selector, an a e of tio
displasaeIpERCIUREE b PrRonedus Frlitgtt ug tavalomihe ganeral

deq,gq%ﬁ.mhoquﬁmpangﬁ;@ rhhaas m tted by subsequent screw
ani sms and toothed gears to the injection

The asschtialifigmtiandl elerest of arinsulin oep ircthpripjeeiiangneghanine. It
deterfines 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 selector
with the injeétion energy derived from the release mechanism into an injection stroke of
the stogiper in the cariridge. 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 to
vary in form. | |

In the insulin pens currently available on the market, solutions with a ngid (e g. threaded
spindle, toothed rack) or a flexible (e.g. curved toothed rack, curved compression
spring) design have become established. Other possible configurations such as

telescopic plunger stem {e.g. screw mechanism, bel and chain drive, hydraulic



10

15

20

25

30

Delivery of the nedicanment takes place by specifying
an injection stroke and the resulting displacenent of
the stopper. The armount of liquid delivered depends
on the injection stroke and the internal dianeter of
WO 25@]@%47@ dge. To avoid dos_age errors, air bpgwlz_epszgg?mgggsz
nmust be conpl etely renoved accor dance W th

transs'ﬁiﬂgéri: r‘?cct ﬁ&%g?f?n%ﬁﬁg acf) | '(g]%’f‘émgjﬁ)geg Jge F\% \)E%]hggns currently

commemallgiavat!&méfl cientl y “long tinme should be all ovved
to elapse in order to ensure a steady state, i.e.
normal pressure of the liquid and relaxation of the

The @és?}g%m!lcﬁhsttﬁ%é RBldr drDRTB & bRl WRie! éﬁkﬂ défend on the kind of

ament (also referred to as cartri i nfl uences

_pen, theregeatai@@@ﬂ|oudﬁp@ﬁafdﬁ@eﬁunghapmwapm%a@fthfq@ed

spmc{j@fsdc%ﬁggﬁﬁrétd rgtg& of¢ ﬁrﬁﬂ)rﬂ tidrs U QB thﬁ};@ﬁr‘sﬁ%’mr, an angle of

i ngur'she connection are
rotatipm cbresporaiifguiodhe dosé ds prelset withd treoaie of detehéde\aces and is

v B B ToL, TR Ol 0T UL SRS

mecrﬁhmahav@néféﬂﬁéd o ise ﬁ\ﬁéﬁtlaﬁ%d'ché/ the cartridge as a
whol e, i.e. by stopper, glass body and sealing disk.

The conveying function for the nedicanent is 25
DelivEYrhd ﬁgedﬁblkéﬁjiéehg 1MARASES o Eliryingy 4t i o6 rHddhd e
resultn’rgaahgnlacmmﬂ afithe istopiplee. Ter ambdufef lidghid dedlwbd wegpends on the

ok B S5 08 SRS S i B, i

bu bbi@%@s’i'ﬁ%rﬂonﬁﬁéte(y&eﬁmv@d ti® ﬁB&cbr@ahdf&with apefciu rbhsespemf cations
ection ener by a drive wt

* and th, BRUGGLEnd AT 108 i Ten @iter Hoivemspl e dRtide 3 suffisiently

ong 5B 1 GReR IR PRSI oV sten st o nomna

pressoectidhe diquidcror miaxgtioo of the stappertin the carlidgeedi canent
(e.g. through insulin) is conveyed not by displacing
t he stopper by neans of an injection nechani sm . but

The ré&36ridit fRANE R@ichnisHTakle Yefetred Th @s RURREIH\L@NCES fhp '

i nserted between cartrid and i nj ect| on %gst em an
constiugtion apd fycdienaksinigung qi%m Blsdicament Rear i élsfumstlomé'vhlch can

v BRSSPSR DY 94y Bcsuld O SBTRP R fament

then 4 torsreying fngctrorsmd Bnalydd couplinb fwm:qlon e ﬂmﬂmﬁcﬁm lay&tem of the
bi,sco

e S LA BB e S o AR 4 o, . by

stoppé¥, g HRly SMENRIMHG dek! Tﬁb'c@ﬁvémga‘ﬁmbf@ for e hedicament is
pressure in the nedicanment container) are altered by

confewserrpithe sioPRET. Wvikch riipleceshwith ﬁ'%ﬁ'@éﬁﬁ?ﬁ infpeon mEChamsm and
o UE S AR e FoHb 8305 e c-bBERAEn b o ocon

‘systeraditklyl lsqu’oduced by sealing means (e.g. seahng disk).

In an automatic medicament pen {e.g. automatic insulin pen), the injection energy is

applied by a drive with subsequent fransmission. An energy supply and control unit are -

additionally necessary.
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Insulin cartridges serve as primary packaging for the
medi canent and nust satisfy high standards. This
relates to the dinensional accuracy of the cartridge
inrelation to-the accuracy of dosage and
O SeFakadid ity with other conmponents. The EN b8PEP2007/008362
W st andar‘i(?I 15 11608-3 is conce aned wi th these

g BB TR oY e ERF T o PRahY M RERIfRRC S throuen

msuiilnm eceseasd hyt hedisplacigrige Bh@psh b encahs bhan (lmetttrolndgechanlsm

he pharmaceuti cal ernmeabi ity of the cartrid
but by AR BUTBEIGUSy | Ba PUTE S eclaﬁff%%ﬁ&ag%eh@%% ridge and

mjeoﬁtﬁn %«e‘t’%ﬂ%fa%' it Yo 9& mﬁwgﬁfmngﬁ%a@wﬁa@é pal one is

I nder of p ar maceutical glass wth high
The mmu:tf dav:r:ey:aanb& rheded wrthraeﬁwsam it & insert eont@dmathdhe

bbbl ISR LEGTA LS B d LR A g rcuoed

orgariseweest, skeilig), bicompatibiiiyriniak aliayOf eppl&sho:ﬁ of this functiona

I
St opper, |ncre es, the a Curac of do nd reduc -
principlge PUMSERHS Y AHFDIRA (o 1ot H99d FERestre (Rdhe SnaliFa g igontaner) are

alteréd%&gc&ﬁgéﬁé?fn%% é'cﬁﬁve:i@f&%aﬂﬁﬁﬁ%@w%t Eéﬂif %}éétﬁin' (@Q:; an insulin

correlates in this connection with | evel of
pen),thecausoasubabraspbedt pressust a@wwh@ thermedipanagt | l§ étlcked out.
by the sensitivity of the insulin to the silicone.
The cartridge is sealed at both ends by el astoneric
Insulio Icastudgespﬁmé astorienay papleagiag tbrithe niddiceersdrit agd gt satisfy: h:gh

ctondGC AL BPAEL R AR LS COIPCCtl of 10 LI e i eton o e

accur@&@%ﬁ%&g‘é‘ dritPédrapStbiap dithhihéf congiirehegTealEN IS0 standard
nperneabl ity to organisms in long-termtests.

1 16@&&!@ ﬁ@acern@@ Wit ﬁheiﬁ;raﬂugeaﬁ@t& #d ‘F'r%‘sgﬂhﬁﬁmﬁ fupdameatal aspects
and tl*?é gﬁ&ﬁétnggf/ﬁgfseri?ﬂQoﬁé?ﬁxcﬂ&ﬂ%o%%é%&éﬁn%?re%&n&:ﬂ& the shape of

a can
the ce&ﬁ@@éoilﬂéi)&é’@'aécﬁ%ﬁﬁﬁﬂmﬁﬁa&&éﬁblﬁg dbdine cardritigesnastdikewise be
sterile disposable products enployed to guide the
ﬂsul in out of the cartridge into the target tissue.

They are subject, just like cartridges, to strict
requi rements because the real functi onality of th

The carigegescqrsist o8 aalpblysd sghrompaRlish T Riswinal ane ﬁqth@rcy!mder
of ph%ﬂﬁw%g%w?caq gr Ies ﬁ\gma@ggﬂéﬁtreﬁ(g(gngn@ \Fmr::az E&i&gn@? ﬁﬁﬂ@l&ﬂﬂa Before
filling,che Bu'rfdge qaalﬁyaoﬁﬂmrrtyhpdacle lmﬁ:uwemwaﬂxognlzaﬁmmgﬁaﬁ surface
ot BShit2e B S BT el 04 FhobS e e

accur@é}l bﬁHsa@B%rﬂ%é@ée@ﬁbyd@édI\@ obit SIS RIeAR during a Ioﬁg
drawal again.. Likew se, the cartridge sealin

Storag& tsmm Eherflegres@f wilichpigatiax camelatas i thig rermeatipg wit gnthe devel of
the fn!:t?on%nfoqpl%é ﬁ‘ﬂ#‘ugrﬁ?ﬂr%fg @gi'rlttrt?éﬁgggget??‘tﬂg %gn% ﬁ\g of the insulin to the

s:llcomhen t he needl e is regularly changed. The cartrl dge
attachnment piece ensures a firmfit on the insulin
pen_ Even if pen needl es show signs of wear which are

The c&%MEk%eklct &tk @nld By YBGhERE clBsiiRDarts, the stopper and the
sealing disk. Crucial points in this connection are the demonstrated mechanical
impermeability in various pressure situations, and the microbiological impermeability to
organisms in long-term tests. Further important points are the maximum allowable

stopper forces and the number of punctures of the sealing disk with a cannula.
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15 used two or nore tines, they should neverthel ess
be changed after each injection for reasons of
sterility. In addition, crystallized insulin nay
bl ock the needle. Mreover, air gets into the
WO g@jg[?gm iIf there are tenperature variati onpeTWRPEIG7/008362
equal 'y causes dosage errorgg Thus, a tenperature -
change of only 15 K causes up to 15 pl of air to
enter the cartridge. 20 Mcrofluidics is a subsection
Pen péedipe a&ssteﬁiertﬁsptc@abhaqbrogycta ﬁm;jlcmaldud gmidertbe desiligout of the

cartrlfyp o i Fpar oe AT BB AR 167 CPRGP o e

requsFé?ﬁ&ﬁ't@'be%Q%th%%hl RSty ¢Hithe ﬁ%hﬁmﬁe@fs Adhisvel cﬁﬂ@r through
mm Mcrofluidic s_e}/\sterrs are e i n nmedical

,wOpe@érhmf miwqomn@rpﬁrﬁ rihe raasis @%ﬂSff‘éﬁ gf ﬁ§érﬂmﬂa v isground

at boﬂ{]&#c}/ Wﬂf&:ﬂ t%gtﬂrae@ag{ g@;@ eﬁt%%ﬁﬁ%ﬁ?%ce %ﬁﬁ%? gl;lndmg of

m crosys ENt na fAsI ONs 1I'n
cannalad eS| mﬁcbmble fordesdrbicaimetid target tibeetothensulstantially painless

i.d and, not the siz f the mcrofl _
for thiRPHANE @ FRISEE Y St s Gaips, @ wthilfal 550 B kewise, the
cartri8§e Be SR Q5B |99;:hé’|‘t\,‘e§ ivelithioLt 6RBhsitk: Frhgmenesisnf TS an obligatory
: conventional fluidic sgsterrs because of the snall

requiggmeitbecatse the impergcabiiyof shrmrartiggs rerstdieenpured also when the

eIl RLEINEN DR Rl ThESERTRDpEsti et piReSHRIRE o ik Ron the

- insuliepkact s and el ectrostatic and el ectrokinetic forces

dom nate. New approaches are therefore necessary for
t he design, production and characterization of

Evenmgférpﬁééulé& ShevP BIRPB & Wisar hibh dreGicaReliPSsibRdo 3RS Sfter being
The constant energy density of the actuators results

| u'sed two pheElare dmesuthey Hisgneveyipeless be changed after each injection for

reaso%g% i‘@FV ﬁ%ﬁﬂ% cog@gnt | Ona\%saﬂn ﬁ%xtbnﬂfk th@%ﬁ@bewﬁ%over air

conponents 1 nt
gets :amcthercariﬁdge iflihareraradempemtgrervagiatien:s, wdicl @quallg causes dosage

erory ARSNGBl RN GR By TR BoBPAN 8, Aty o e he
cartricfidi tion, the physics and chenistry of the particles :

and nol ecul es to be transported limt the
m ni aturization of mcrofluidic 5 conponents. Mcro

M:croﬁﬁim%é éé?avs%bg@ &ﬁéﬁﬁgﬁos%fe% QhH&B%éﬁ@Hciﬁ%@% Eléélé

W|tha anme’time owpr uctron costs an

- produstm | use»ﬂm:r ina¢stifjation sf onaosyEiemsiwlicht snanipatate and treahamounts

or i T BT E FrotS Rl P S e A B ot
systeis afe @ﬂi}ﬁ@,@éﬁﬁc‘rﬁecﬁ;&memw amdpenlity, desmical éndivgering and

groups, those with adapted macroscopic, and those

analysip + anchmieraraaghien &CWMSEB%Q:WP%F%F%W hgyeidgpensions in
the miifh&2r Bh ggréﬁﬁagﬂalr?% g;éﬂats%%uggo i€ hé BbLiY: GPYidAd AR Rotthe size of
the microfluidic system which is important for practicai 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 electrokinetic forces dominate. New approaches are therefore necessary for the
design, production and characterization of microfluidic components, e.g. micropumps

and sensors. The constant energy density of the actuators results in their output falling,
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15 have m crodi spl acenent punps. The requirenents for
integration into a conplete fluidic systemare the
mai n. reason for this. Besides maxi mum capacity and
maxi mum del i very pressure, inportant -selection

nclude inter alia nore cost-effect pyg/EP2007/008362
WO gpéécf %ogn repr oduci bl e an oSt abl e delivery

so o B ORSrh  n3PREBIL oA LR B RURRERR, -rsfp% fisk, §fotor. For
this re85&Y, st tersvire requBetly einped @na%tﬁﬁﬁsltﬁﬂ&derably
deals only with the construction and nod

incregse the diginsignacs fenevesahpystemy Ezc,éd%%uﬂéﬁ PhYS'CS Cand O chemistry of
R bRFPStion &Mmicrofluidi |
e SSHRIAEN Abltulle s skl iPHERGRTDSton Aot
compmmnml the direction of flow The punping process is
divided into two phases. In the suction phase, the
actuator enlarges the chanber volune, a

Mlcrosﬁﬁlﬁbmpé Hd ©isR 0f Frieiidrihd verP GAHICRRLburRa of idued with tltiessame
sucked through the 25 inlet. In the displacenent

time jsMaRduEt eateand sl RsEemal qlﬁ@ﬂ@@ﬁ%sﬁteemm'@f@e%&lt@ﬂ of the
pump?ﬁ%k%g %Hg Bb;‘?é‘??é{ %hf\éﬁ% vitlichh Bfs A oﬁ&ﬂﬂf‘?ﬁt phghﬁnff—:hé“irg

punp t hrough the outlet.
macmakomc tethholpgpdis e soaseljueaceethel pugopsicdr I@wiwfdeduginm QFOUDS

o B 5 5 U o B R P A gt v o

actioglet ermi ned 30 by the required punp paraneters, i.e
t‘he punp output, the production process, the f|UId
properties, the energy supply and the permtted size.

A iari@g ‘B?tlcfnutgqlﬁ% ?Pﬁ{gs%ﬂrkﬁﬂ?é@am &t Sah8 Gtayel dF I@J&ﬁaﬁory model

er an nce the operating properties of
havemmdzsp&@eﬁ@@ﬁpUM?EM%W@ﬁ%@@Q@ﬂﬂmﬁ@r&mple’te fluidic

ar ters for_ co r
syscR AR B St R Tl PO B AR cciver
press@f’éi igpbityer sels@ion. crifemsiatiderines bl maophysstestiective production,
em cal or biol ogi cal neasured wtltl e

repro@u@emwtaéierﬁ@&gﬁwfeﬁ% Ig5 gHEPe g:ﬁﬂ%r%qs&eéﬁ inyrelgtion to
pnrmfﬂ"\‘?% !ﬁ?‘ﬁ%H&%’TFBP Poddon@df Hﬁﬁﬂbﬁa&}' RSV ANRY S hff()ﬂ@ the following

ut not necessari l i near. M crofl
sectlcmaalmis sniynwithdihei cu:mtrsqmm @mi madeyof actienot mwrgilmlgcsement

sy P R SRR ITLEE g R g B tor o

movirf] BSL8E EridavAes uriitd cbmtl’@ thé leestiqmsfflow g hwmhmrﬁ@process
ald_of an integrating upit to ascertain t

is dividgd dnfe, twwah@ﬁe$ Jnithp SHetian Phasep Hia Fuatar e*?’afgefdge chamber
voiuni%%eé | esence e d;%ﬁﬂ]r@% pREIEEA Sarfthediid BSuckd Bfdugh the

inlet. In the displacement phase, the actuator moves in the opposite direction and
reduces the volume of the pump chamber. The fluid is pumped out of the pump through
the outlet. The valve unit produces a directed liquid flow throughout the process.

The actuator principi!e and the construction of the valve unit are substantialty determined
by the réquired pumnp parameters, i.e. the pump output, the production pracess, the fluid
properties, the energy supply and the permitted size. The two functional units are

coordinated with one another and influence the operating properties of the pump.
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concentration of various substances, nol ecul es or
ions in the fluid, e.g. sensors to determ ne the pH.
In relation to the aimof the present work, however,
the foll owi ng explanations are confined to flow -
WG%?GQIBHGAL?&w Fl ow sensors can be achi eved w t bctineppasioos362
various physical |aws whi,gh are utilizable even in

Im pcmaaﬁﬁ g?ﬁa?gétg{s%gp E&@éh%gn@ 59]%911[ rﬁh@r@%ﬂd&é n%% the %x;rgaily

achiévable leabRofidelivdrg pregsge ﬁm@dwabafefryemtaanol iters up to
sone milliliters per mnute can be neasured. 20 In a

thermal |y operated fl ow sensor, a tenperature signal

Sendots Er%ﬂsfg)’m%h R Bﬂerﬁlcﬁl@ﬂ&ob@k@! r‘h@ﬁsdrb&'ekhgntftle@\’lht%@ectncal

is detected gal n y a tenper ature sensor.
measuyremenhpigbalsodlict peg winteth e ﬁﬁmﬁewemﬁ@tebaen smambﬂm@ue way

whicg‘gsa%ﬂ%g q}u? b%qe@?ﬁﬂgﬂ} ?’ig}te'g s oty ohc,elséﬂs\% ec{ ﬁ&éﬂ% Eggstamlally
into MBJ grba& fFlomabh@orts@epJa)@uMeranﬂe a@lpr@pm qa.tait{w mnount of :

f t nt f I |
cunef B St AT BL S SL A LIS Rl it

' aid of 8h e dt: atrh?%nﬁ%j)ésce% Heopehl SheRS (hichvig |lmb§rtant in particular for

cont i ntious kept constant within narrow limts
metefigg taghs. ﬁg%rmal sem@rs byzontragldefect tg presaresam Hiee
conok it SR EbGE SRR O B, 038 ISR oo o

de‘temake tl@ bHoledrelaiondatise aifn afpthe gpeseat wollg boweten, yhe following
ar at uses el evat ed bl ood gl ucose | evel nust be

ap
eXplaé'I‘éF@'&? gef %qpﬁgég *%ggwsﬁﬂﬁoﬁrfferent occasi ons in order
to confirmthe diagnosis. WO
2008/ 040478PCT/ EP20071008362 22 Di abetes nellitus is
Flow spesers canlesarhigiad witlethg: aid 6f sanupdthymsaklawe ervmeh erfeeuehzeble

oven') R LEEEBIESALS 0 5 LR AT Blpd 55108 n o

“‘measumarnéht methbﬁﬁﬂmng/rdhesﬁn thbtangd fg:lnmacﬁs\e naml:tmsmrstoea‘anm

se of 75 ose (oral glucose tol erance
thMpggpgrnmE&eEamb%dqeqﬁgg 200 ngy/ di bl ood gl ucose 11.1
nmol /I or 200 ng/di associated with severe- thirst
(pol ydi psia), frequent urination (polyuria)

In a tegrmaly giperated fav sensel afeamnarayre @aa@l ig Eede%@ ae@wﬂg element
into tfpé ﬁ@.ﬁd %%gé?‘gﬁﬁ ley&khsd é@éﬁrb es Suc%tut'é’sé/ glé'ol'él;ﬁ(aaﬂour rate can be

ate con
calcuméq/nmfaﬁmtohﬁhe rhasnsaﬁmlgaz opashyed signal expigy hrpatarryi the dlstance
tirtopathy, nephropathy and others. The risk of
coverpgte damage from di abetes is | ess when the
nonenzymati c glycation of erythrocytes (HoAlc |evel)

is lower. 15 o
Diabetes meliitus is a disorder in which the body is itself unabie to produce and

appropriately use any, or sufficient, amounts of insulin. Insulin is req_uired o transport
glucose from the blood into the cells of the body. The blood glucose level is
continuously kept constant within narrow limits (60-1 00 mg% or 3.33-5.55 mmol/l). This

takes place through the interplay of the two hormones insulin and glucagon.

- Diabetes mellitus is d iagndsed after taking blood by means of appropriate laboratory

apparatuses. An elevated blood glucose level must be detected on at least two different

occasions in order to confirm the diagnosis. -
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D abetic coma is a life-threatening acute

conplication of diabetes. The bl ood gl ucose | evel may

in such cases extend above 1000 ngy/dl, associ ated
- wWith excessive acidity in the blood (netabolic

j sk Diabetic coma can be induced int A I003362

Oﬁﬂ?&%ﬂ‘%ﬁs, i nt ake of too h car bohydr at e?pﬁ?’ren?gw ;

nhiic or incorrect insulin dosage. 20 A distinction

is made between type 1 diabetes and type 2 di abetes.

Diabdt8s niitud isthaheie asédahen itise gicelsielot meansat imthe blood

“deficiency fromthe outset and treatnent (S possible
: plasnamﬁycaﬁdfsﬁ% AERd velde dngeashye of thy ipsieT Fases:

c | ?@g@ el i nsalbdgnysensitivity and a

a) ri%%rtaiﬁgﬁéqdﬁ@g In 2% @1@?3% . 'Igype 2 di abetes can

b}  ubload gudmsetiwodtoeiss afténa dose/olnd mydifaliunose neasur es
and blets, . Insulin.re t f |y becones
n@?f’@g@ﬁ??ﬁgd@ﬁrﬂﬁc‘%#éﬂfo 132'?%&'(?%20?%@@3& Type 2

o)  dbreatdscdiast heeansl/ arpodesgibaskodiatabwith severe thirst (polydipsia),
predom nantly in industrialized 30 countries.
Creneeitiuigation (ohgiiagd 06 IRssE Waidltobesi ty are regar ded
as the main cause. Type 2 diabetes can be effectively

count eracted, by exercise training and diabetic ]
Untreateaksdiabstes éaguisdalievated hiond cucoseileypets waighdnawlead te various

is als ossible in the ca i to
symolging 650 S EohsH A dpt Sl A8 JeRbdntip Cothahbbahy,
micro@f 'b?@ﬁrgi rRicaiamgicieshy, rifdopathy, nephropathy and others. The risk of
. 2008/ 040478PCT/ EP2007/ 008362 23 sul f an {yur ea,
late dgmPgs e diahgtes KAPSS WA e el SR of ervthrocytes

en the bl ood glucose |evel can no |onger
(HbAEgFéE%%?g?énwe%r near the normal range with sufficient

per manence by neans of sai d neasures- 5Various

oioodB3A IS B 5l AR 188 he s gcose

level @y &€ buc cagestheshd abowd 1000 ooéd|, Assoaizéddyith peeddsive acidity in
aci ds.at indivi.d [

e DR oA DR o R B rectons.

intakPGABE $RLdHEIB Mydrate, alcohol abuse or incorrect insulin dosags.

A distinction is made between type 1 diabetes and type 2 diabetes. In type 1 diabetes
there is an absolute insulin deficiency from the outset and treatment is possible only
with insulin dosage. ' 7

Type 2 diabetes is charécterized- by a reduced insulin sensitivity and a relative insulin -
deficiency. Type 2 diabetes can usually be treated initially with dietetic measures and
tablets. Insulin re;;iacement frequently becomes necessary during the course of the

disorder.

Type 2 diabstes has become a widespread disease predominantly in industriafized
countries. Overeating, lack of exercise and obesity are regarded as the main cause.
Type 2 diabetes can be effectively counteracted by exercise training and diabetic
measu're.s, especially aiming at weight reduction. it is also possible in the case of type 2

diabetes to employ oral antidiabetics such as, for example, acarbose, biguanides,
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10The rapi d-acting insulins include human i nsulin and
various rapid- and short-acting insulin anal ogs such

as glulisin (proprietary nane: Apidra), lispro
(proprietary name: Humel og) and aspart (proprietary
Qeyo Rapi d) . Sl ow-acting or extendefogfipih7/008362
WOE@@?lns are NPHlnsulln(h n insulin WlthasiE

sufoByiife ALrPHR o g A §t§Yﬁ%ﬁﬁ$ AL R85 W the biooc

glucHeagidl @ah PHABRAR R epd #118: ndaRhé! dmed darstes with Esuﬁlc:ent
(proprietary nane; Levemr). Also used in insulin

Pem{aﬁ@ﬁ%ﬁ)w HIe@NFOk 8didi ASEAWPS and recent | y inhal ed

i nsul ns. 20M xed insulins consist of a rapid-acting

insulin and an extended-acting insulin in various
Vanamsxmm.@ns ate aeailably 00 Msulbbihessgy. 20diFih%iios Oy 69%lly made accordmg

o AR e b OB BRI B K amin

acidsHtis@sigul I Ritionk tobivedivits hamannssdinnThéd prarytiessmay be
defi ned anount of mxed insulin is injected at fixed

change thesely. More intensive conventional insulin therapy
i s enployed predominantly for the therapy of type 1
di abetics. In this case, a basic supply is ensured
The mpﬁmtﬂmgeusgmnslmu@echusman inssilin iand ¢baeis Nepith@nd short-acting

o BB BB b kS0, A R Faro:

Humaiag}émma@érﬂ@%ﬁr@éwa@mm@ Rapitabl e mainly for

type 1 diabetics. The insulin is not injected but is
passed into the body by a small punp. The punp is

ST (huHath irfduli with an acti
SIOW“%%{’@ %%ﬁ?%‘{é I [%I%%EWESPC{V EP2007/ 008362 coron

extenzed m«mwt:er prfarhinediagedarn), Zine insgling and w@lsugwm gnalogs
t I
such AR ola"GP (PAPLPiAT HrBk: LRtHs B Pl (gl pams: Lvemin.

peptide 1 (GLPl) is, alongside glucose-dependent
i nsulinotro eptlde . P), one of the nost -

Aiso yspstininsinbpeekane et scains and ReeRt PRGOS RUEE1 ns
are produced as hornones in the intestine and

regul ate inter alia the blood glucose |evel by
Mixed insulins consist of a rapid-acting insulin and an extended-acting insulin in various

mixing ratios. 1 0/90%, 25/75%, 30/70%, 50/50% mixtures are usual. Insulin therapy

must always be accompanied by regufar determinations of the biood glucose _level.

In conventional insulin therapy, a defined émount of mixed insulin is injected at fixed
times. More intensive conventional insulin therapy is employed predominantly for the
therapy of type 1 diabetics. in this case, a basic supply is ensured with an extended-
action insulin (basal) and a rapid-acting insulin (bolus) is given additionally at meal

fimes.

Continuous subcutaneous infusion of insulin by means of a pump is suitable mainky for
type 1 diabetics. The insulin is not injected but is passed into the body by a small pump.

The pump is permanently pfesent on the body. The insulin is supplied through a
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stinmulating insulin release in the pancreas. The

amount of i#ntestinal hornones produced depends on the
anount of carbohydrates 10 taken in orally. The GLP1

| evel increases much nore after oral glucose intake
WO% g i ntravenous administration of gl uses@pidor/onsss2
as’ been possible to show b§ | nvestigations that

cathgBHy i EAR0Ta' Blaifistth PRLrRIREH RARRH b RLEGEEIs A at smail

cases

equal MEValsS ek Rblbagsd parief. the bl ood gI ucose IeveI A

problemis that GLPl is inhibited within a very short
time by dipeptidyl peptidase |V (DPP-1V). 15

Gluc% ﬁé@%ﬁ?&& {%!?ffo) i rhi@rfr %Iu%@%b H@ﬁé?h%hﬂlnguifr%@hbi@peptlde

ns ove y about 2 hours
(GsP)s @hatcfcbhre most thodianbmnrwerﬁatn@spé ithest @c@ms éﬁcr@ﬂﬂs afe produced

s Sl b3S FAE s ISR PBER, ot o

stimuRititl iMs Bl relasaae ¢y paadréas. 20 Growt h hornones are
subst ances which stinulate growh in humans, ani mals

and pl ants. Known exanpl-es are somatotropin (hunman),

- The m%%%f%ﬁ@&fr%i ﬁ@ﬂfg&re{gﬁ@hﬁh@éd é@ﬁer@é’ﬂﬁ"ﬁh@%ount of carbohydrates

erellrc acid Somatotropin (STH) is al so
takerklnmm[iy,r ﬁ@er@&ﬂﬁbiavahmsraasaamtgziumm after e @lLceepijntaikeithan after

rntraxrfggggﬁ]\é‘%mgt t@g oefpgﬁlgépsgt E}?s tDzQI?ﬂ g%@? éiéagsls%w@mv&tfggtrons

that igtPaVRINORE ifflisibh faﬁd)&ubﬁd@hebb@;rﬁ@mbn@lf GbP1 in type 2 diabetics leads
somat ot r opi n-r el easi n fact

in manEaRon & FRMERIRPOTAIZRIoN g %\eﬁ%%g'rr%%f@sis‘é@yf&f%?ﬁem is that

GLP R ifRbitdd gr?ﬁrh a%ér%honﬁ%ﬁ’él Bﬁerﬂypﬁagrrﬁépt@r@s@ Y, (@rdra-qw

response cells to 5TH results in
Subcutaaeoue injiien rﬂf Gt snmaddaint ff eiChVQgP'@ﬂﬁﬁrC@ﬁ@QirfratfﬂnS over only

abouf) ERHEEE A Sotutih EYRS LB B § PR ON I PPHIRDe

discoaetaibiti r&ttheﬁe%ioprheﬁﬂ' of lohfjevactingnGLP ahial;ogsr bt e!rsra ahibitiomof DPP-
cadaver pjtuitaries before it becane possible to

IV by phgrTieeeWieRAShy genetic manipul ation in 1985. WO
20081040478PCT/ EP2007/ 008362 25 Intel-fel-0ns are
produced as tissue hornones by human or animal -

Growihdukiotytessire slbstabres whichrstimulgiegrewtjx is dumans, animals and

et RAE 6 A S30Sc, FS SAha At e nd

auxinefntagibbérefie iy @lentpre divided into 5
al pha-interierons, beta-interferons and

gamma-interferons. Interferons are obtainable from

Soma &F éﬁ 2S”ﬁﬁ5‘iéfaq§6 Hﬁ@wﬁ uh8br 1h%q"|é?ﬁéé ﬂﬂﬁaﬁgﬁﬂvtﬁhoﬁhéﬁé (HGH) and

. cancer, multiple sclerosis,
growth @pamoneeé B). CSTIH @@apeptrge bormonawith 187 janiao acids. Production
asi,iion C

e SHTRST AP SN D S B sdBBgh B et
(SRF;PERIRM; fBRB)WémfthBN@p@ﬂha@st Sidredsohhely aecddshhefdr anrmal

at t enuat ed pat-hogens . fluenza, SARS r% CSKI‘?—I
lineargrowit. Reslired e L@Fl%@ééfr%sce ﬁwseﬂiﬂsﬁr pefisto STH results in
short BRRMYRbHbSuctBArBOYENH RdaBipBl AdoRRYSRY. -

Short stature caused by growth hormone deficiency has been treated for some years by
administration of STH. It was initially obtained from cadaver pituitaries before it became

- possible to produce STH by genetic manipulation in 1985."
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Known types are live vaccines (e.g. cow pocks),

attenuated |live vaccines with 15 attenuated viruses

or bacteria (e.g. MVWR vacci ne, yellow fever,

polionyelitis) and dead vacci nes with inactivated or

wo%ﬁd&f@éhd'?’fsr uses or bacteria or constituents tmer@EH2007/008362
| uenza, chol era, bgbonic plague, hepatitis

Heparins are substances enpl oyed therapeutically

to inhibit bl ood coagul ati on. 20 Heparins consist of

Inierf’efbn%aﬁ'b lp@c&t&&;ealdsarseaé hngnsm%!e;nbe@aobr Brighal &mtkanytﬁe, , '
ucuroni c ur onli.c ac
forotiaie oF TARENSbHTR, Ay MSTERT S e aiE of b ol Wit an

gO. bfisctcihgdrisokPsrel divided int
lmmlﬁ%hrﬁﬁ%ﬂH{;z% léak?m\{rgﬁoﬁtghgﬁ&gmen 4000 an% 25 40 aed o

alphz0i0terfeBons, beta-intsfeions an@g@@mﬁrﬁﬁ@rﬁf@ns Jgleripeong)age obtainable

from %&@s&%ﬁgﬁfg’gﬁfgg?ﬁﬁﬂlﬁ%‘ﬁdr&@%éhre%c\gi?ggééﬁgeéq@[{ﬂ?%) cancer,
multifle lscrbssis tepalitioBlC, H‘@pgtiw €oi ntestinal tract but nust

~be adm nistered parenteral ly. .Heparins act by binding
to antithrombin 111 and thus accel erating t he

A vadcﬂ%% lV@irh rtﬂfn Febhya BigiogRadybaby gﬁnétaﬁmgh@u aﬁﬁn and

Lovenox (al so known as cl exane) is commer c
compsisiag inler lia mmeﬁé proteias andis R4 b E)I% irﬁgmﬁ@ts anbior killed or

B T

mumps#)gubdizs poliorayeliiis, pathopend ofwhadpingitairghei ght
heparins with a linear dose-response relation and a
constantly high bioavailability. Areas of indication

Knomfnc’tﬂrpésoéféqiﬁ)é BicBineh §e Bl toRpbcks)) alisHiates Ihef vatemes watn
nboses, 5 therapy of deep vein thronboses w

aﬁenmteﬁ dgpsmpm@ge M yaqaing, é(&&l"%fe‘{?ﬁsﬁ Bmge}tls) and dead
vacci @wﬂﬂ %(lg{ P%rﬁlgd%rugé’:?msﬁa&@hé 69c&%t@h‘(@ﬂ%mof (e.g.

ocar arc and t hronbosi s prophyl axis an
mﬂueﬁﬂ&lcﬁ;mg'al Mbcnmn plbagua,dwdmﬂbsiﬁé\l ysis. Exanple '

Heparins are substances employed therapeutically to inhibit blood coagulation.
Heparins consist of in each case altemating sequences of D-glucosamine and

D-glucuronic acid or L-iduronic acid. Chain length consisting of 5 units may be sufficient

for anticoagutation.

~ The polysaccharide chains mostly have a molecular weight of between 4000 and

40 000. Besides unfractionated heparins, use is also made of low moiecqlar weight
fractionated heparins with a molecular weight of about 5000. Heparins are not absorbed
from the gastrointestinal tract but must be adrrinistered parenterally. Heparins act by
binding fo antithrombin Il and thus accelerating the inactivation of activated coagulation
factors. ' '
Lovenox (also known as clexane) is a commercially available pharfmaceutical

preparation with the pharmacologically active ingredient enoxapri'n sodium. The active
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10 The foll owi ng statenents describe the

construction, node of functioning and testing of a
devi ce according to the invention in the context of
an automatic insulin pen based on selected exanples.

ntral conponent of the pen in this 8362
WO%@E}%@)% the punp device \Ag ch sucks the Inggﬁ%#ﬁ){}'{!ﬂo
t

of the car e and injec |tthro h the
ingrefhon 0T PG FreeHlat b s B ulreen AGSG smepse
rel atlﬁﬁ%hé%tcdﬂs‘%elhﬂ&hﬁgﬂz bﬂ)ﬁkf&ﬁlabﬁhe i nsulin dosage is _
intended to-take place with the aid of a sensor. This
concept requires the use of cartridges and pen.

Areag g? %g%%ﬁ,%i forg.ga%% nbP g 588?1% d[ﬁ{rﬁé}? ﬁ?éségﬂg%xfnép c(’;f;]‘dg%f S\feﬂ?thp&ﬁﬂoses

therabypo Uéamtreudlthmmstbmswgtmmmﬂm peiraonary dmbslisen tberapy of
ressyre and backpr sure an be gener.a
Uns‘tf’g) %%'P@F%H?C‘i?é‘ﬁu%r%f %P%‘Caga %‘?“‘@“W?\ﬁee BF‘T‘rPfa:]j Hga*%o“ and
thmnﬂfo%aegsrbbﬁﬂamﬂ'am AiRosGUANAGuriny Heth@dikigsist 0 the
sol ution concept are ascertaine The core of the
~investigation is the necessary suction pressure to
Exangg%iver 25 the insulin, elicited by the friction
et ween gl ass cylinder and stopper. Were possible,
proposal s for optimzing the punping process in the

he S hip o u AR eR Ry B B SufESi Bl anatestiog ot
ciev;c@ %Eb%d 8 hk M HRNYS tHELEIRSE B ah iavuerRat ine@ml Bm tb:%ed on
be ascertai ned. Based on these investigation
select@lse@xar@ﬂeg principle of action is to be selected for
the punp device and then the suitability is to be 30
denonstrated in a function test. The criteria are, .
The d@esriatimnpdmem lmﬁme)perpintthisa’ta&‘e it farmerdiyahg eabipl davice which

oo SPGB T PR LTI 8 6 e e

tissu Mihcddlice Eohed ﬂt@(dideﬁgcdrh@ctlvﬂmthe MglidoThe mllretiesagaﬂs
section. WD 2008/ 040478PCTI EP2007/ 008362 27

intendegt ortpligBacaith He 46 0B 1SPBROT dBIH COBCPRITRAATes the use of
cartru‘éée%g %ﬁcﬁqgér? H éziﬂ%gtéc?ﬂ% ¥ bierbfia ﬁl‘gbéﬁf‘e&'dﬂ the ﬂﬁH%} dBvice must

I'ng on opper pee € pen need
be addpmuietbethesmpohenist Immntanit dinzehsiondipamn meders [@rg thausbction

ress s E8orsr S0 e 4y BEDoLE ! VRS epBhER BONER e

stopper friction and the hydrostatic 5 pressure. The
st opper position and the rate of  advance are

Firstlyy dheeantinge ppppjtias wich gegyrede@nh i &ei?éloeaﬁﬁ?%g@mﬂﬂﬂ gqnpept are
ascer%néd1 Shal e ?th@%vg%@ea%w@ﬁ{e dﬁé h&’ﬂlcﬁﬁpre-sr&?re to deliver

ol Ure reduct cartri hi's case
the msalsn,l letisitéchby the fssrcrpem hewm@asa:cwmsw@smww\ﬁmﬂ@Qoss:ble

he | d th
ool S D B BRSPS o o
made@ﬁ €95 dbAsedtnt S@lbb@é{tﬁfﬂtllyoﬂle]&eéﬂﬁé QrdSod paimpiigethe insulinto

he variables in the sySstem The follow ng boundary
repre@em@{ﬁi\{a mn@wes freta @(gﬁqﬂa@@dag@@%pn these investigation resuits, a

principle of action is to be selected for the pump device and then the surtabiitty is to be
demonstrated in a func:tlon test. The criteria are, besides the pump output, also the
exchangzability, the compliance with _medical reqmrements and the miniaturizability.

Investigations of a sensor pn‘riciple for detecting the insulin flow complete the section.
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A subat nospheric pressure is produced in the
cartridge when the liquid-is sucked out. 15 The

subat nospheric pressure, also referred to as relative
pressure is theoretically limted to 101.03 kPa with

ternal pressure. The maximally acti p@ﬁgﬁmﬂﬂgggﬁz
WOQ?GSTQG f‘isopper is limted tgyabout 7.3 N by t

di f.f
e
insullrh ©epBadingparthd r.:rc;ppeoap@aﬂamdwmes;mtﬁmrepmemrewhbn the

t he reglon of the_start friction, this
stopRerks ROGNERd BN Qaydibsilet f ﬁg d3 sehrw rstﬁP@ ghe ié'rmaﬁf stem force

and fg@%t& S%Re r&ﬁég Euingrém QH@ Qio%ﬁer fibGorfighd MRy Bclﬁdr@étﬁtlc

epen S on the stopper spee and vari es accor
pres@feTHee ﬁoemposstmnmchﬂwetrh@ Pertivaeeripe deiermmiped every time,

i nf | uence t
negigstig A Fan PR BSRer Yyl B8 siGldhr s plbiif TH votume
redudtiy rb@‘reﬁé@’tﬂd@é i ghig @ase ussulite in tre sieaitmospherid pre8fure which

pressure. bubbl es present experience an increase - .

pumﬁ?*‘rﬁ?é‘%#ﬁ“@é’ﬁ@%‘?’ REN&XCHRe hydrostatic pressure. A

 HowdRkir meqiérrﬁagéé 8 DEEPRHA hdTh@Hipik BRHtdh ARUIdiRG tMhe invention

when the va pressure is reached. This nust

theredbaaihangs in taemadsbles inihes8em40478PCT/ EP2007/ 008362
28 In the investigations on the suction process, both
the hydrostatic pressure and the stopper position

 The folswihg ®oundsy congitibns ey batekeminkrateduno provi de

i nformati on about the suitability of the cartridges
for this principle of action. Likew se, statenents
A surﬁd@r%&pﬁ dﬁ?@@s@ﬁé@é Yrodeebd Wﬂ@&%@ﬁrﬁ%& whientthe iQuams sucked out.
- device and about- optim zation of the suction 5
The gubstresspherie presspee.rletereteried faas midtiveipipesurasie theoretically

of "the's I'on and s
stoppéhi liniteesthiapaut D13sN dyahisprbssuradifieeehc@ut on a
sufficiently large nunber and with cartridges of
di fferent batches in order to obtain infornmative

Wher 88WakBidad & #dieof 8% buBBREMPLYSIENIS sBbsd 8bpdhe: &QUisively on the
mai n conponents of syringe punp, pressure sensor,

‘stoppeplrictian aseé thapsuction pressureelnehe regnm of the staringiiriction, this may

. The syringe punp from
besn%%f\o&g’.wg L%F?Q%E%els(% onnected by tubing and an
injection needle to the cartridge and can be
prora,dad.otrolld thtead
I the EaRARE R S Ve S gRPSnE n istaper spee

andv@ﬁ@éﬁ&d&&n@@d generat es delivery 15 rates within a
fixed range. To determ ne the hydrostatic pressure, a

pressure sensor
The pressure drop at the pen needle has no influence on the processes in the cartridge

with this principle of action.

The air dissolved in the liquid may be evolved as gas due to the subatmospheric
pressure. Air bubbles present experience an increase in volume depending on the
hydrostatic pressure. A very high suction pressure might lead to cavitation when the

vapor pressure is reached. This must be absolutely avoided.



10

15

20

25

30

suppl i ed by Aktiv Sensor, nodel AUS 1.0 bar,

i kewi se provided with tubing and injection needle,
pi erces the sealing disk of the cartridge. Wen
correctly filled, the hydrostatic pressure cart be

I elative to the air pressurelnthe '
wo ?E?%fpfl@%?g because no | qU| flow takes pl anGT(]Ei?%OGOWOOSISGZ

tubing and the capilla i‘j in the 20 injecti
!nthﬁéré\msggmons@@ﬁh@ﬁyp%on pLOck H’s@ﬁé‘é@" 6%9"@64”6? andthe
stopﬂ_ér%sliﬂb‘h mgﬂ?@ﬁiea@%%ey &eQ%ﬂdé@tﬁﬂhﬁzﬁ@lrﬁér&%n about
per position. This sensor is arranged parall
the wﬁebwrctfrﬂnejg@tramSﬁasthw prénsinle of aetiopf Li emsepsiatements about the

necetsl%élrrg/SI A g%%a%f 8&2'2%‘%%% de@ c&%‘uggb{aﬁﬂ%gt t'zgﬂiotqhmhgfsuct:on

procésd éh@liettieem@de tﬁatzsjlﬁrmpmmort%mdammo&cm thetelastnrpemgﬁtapper
- cal cul ates the stopper  positi framthe

frictio rhe fieoian & e %@ﬁeaé%@ﬁn@% ﬁemstfﬁﬁtonaﬁge imvesigations are to
be caREEOREbAL SQIWICY&FEQ e%ﬁhﬁr—ﬁ%‘hd%ﬂtﬁ &r@i@g@%f diff€rent batches in
nmeasurenent 1 s st along wth the hydrostatic
ordeptoeﬁﬁanenfbonaﬁwneﬁsits processi ng. The experi nent al
procedure follows a fixed pattern. Before staffing -
the actual measurenents, the syringe punp nust be
The REDgssRMmY condidts o thelRsit rreth pompoiiithts efjsiginge pufitfe pressure

o SRR ) TRGR S e SRS by Bffre (e

6.1). #ﬁb's‘frﬁﬁg‘e PQR\?%O%T@@‘G% Trh&HES 5&@06&@'@:0‘1%&@(1 Byttubmg and an

assenbly. The tubing- ed wi wat er
lnjecfmfdnecﬁﬁe wma@étrlﬁlmnércentbeewogm@eﬂ gatﬂ @@nwledawth the aid of
the cRBIeESIt AdHER R B L Bal R I abLurB P ERARRYand/JeheRib OBalivery

e pai n genera
rates 2(@thn Q44d 3&MB. FR2QK@MINS it hpBosialc pressnig, Bipseshagl sensor

h | he .f 1 uid.
supp{ep bR BHIASERRIGEAEbALE DI ATIKERS MHodicEr B hb g e
injectidiEfodiffe Stidrcbethe SbalinBRISEORNE CHRMdGL) SVRBIASHTEIIG Miled, the

conputer actuates the syri ng g)ntgp and starts to read
hydrastriicqurseite sag e measwed felative ibpairpresuamtbaveriigoe,

vecal o8 B Ry 0ReS LS T AR RN el B e
injectiydieslials medligibls W liness sehsarysipplied b)aﬂ'A;il_)ri klcgtmads! TELR1410R,
a.ne ve Si

s use) G BPabng 1o SOBRPLPRTIdN | Tis dansoh Airaead FrleLlo the

cartn@@é hhd A48 alBESUEEH BESDOBES CrirdhReshblirEwlte pafall¥Hight and
essure of around 39 kPa in relation to nornmal air

shielding sEiiescartrige diom patbians dgbia#kleiiciptie sihpuetianidbe simper. A

data %%#sg@o%{)g %h%%@gt%%% ot p?%g%&sﬂ{ﬁg@% E&%@%He&é‘wﬂh the aid

of speifit 4lgbtithmiandinesrpolgtive MMGammhumm tocEintirai Tiee measurement
eé{latlons mt%efllllng ZIL various batches are

is stofesl glang withithe h¥drasiatiGRressiAs fordHANS! RFRFesHI% overal |
statement nade possible. 15 A total of 44 test series
were carded out during the nmeasurenents. The nunber

The expeiimest pgmedatrec&ﬂiows@gf@@d\wﬁeﬁafm@wé@rtm@ theyadualof
meashipétboperitr bR 3504 ProbPafhen v FRBIeRRE pump

sequeTtRRs Thewefiendd agte masedmf&mmm@lan of brevedmbye doses with
increase in the 20 suction pressure in the cartrid
f) be%ut into the

intermgdkaiadianges AT diHereRtdeheeryirpicst cﬂ’?w ‘f"rﬂr@gﬁ’é%

- test a%ﬂiﬁ}”ﬂ{é‘k%ﬂ?ﬁq ﬁlfedJﬂuth ater AifPihel umbeafr‘e ﬁaénrln@éb%gated

system and evol ution o gaseous a nnsp eri c oxygen
for airtrdibies and thesbere rémovedifpeessaang Asteation Mmushbe paisbpgeneral to

is very firmy seated. Newy formed and previously

present air bubbles expand. The force exerted by the

.external air pressure slowy sets the stopper in

notion. After the starting 25 friction has been

overcone, the stopper experiences high accel eration

and reaches a high speed in a short tinme. This is
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30 stopper and gl ass cyl'i nder. After the punp is

switched off, the pressure falls and the stopper

ceases to nove. In the phase of run-out friction, an

equi libriumis fornmed between stopper and static
wWo boogbaogad force. 30 Cainms: 1. A medi canent pRemEPIBO7/008362

injecting a previously fixegganount of a nedi cament -

I

mmlrWtzg{y fﬁg#pe}lﬁ%fnign% ?1 %eﬁ@%ﬁ%ﬁ%ﬁf%@?ﬁl \I/(lj]o Ih'&?ﬂr l%c)%ngﬂi @' cartridge
are tobeenade. fThemeasiesmenboamiiend)e stagepAtrtee Bamestmmmﬁhe h

mea%{sj?%tet qu)]ne]ﬁtétgf ?%\ﬁg [%sathra)es?/gﬁ%% h%rgﬁégﬁ] 'ﬁ%ﬁe‘tﬁ r-egg the sensor signals.

The Bidbb@Rhef plograinesinvens &dlsivhbis Bint Stdrus etdne il dependently in a

10connected to an outhow line fromb); wherein the

file. Touimriee Haqéﬁrﬁﬂnri@goﬁndﬂ@ﬁ:r%%ﬁrﬁ@ﬁqwae pydrostatis pressUpR e always
md;c&%d%%'tﬁ@?o ffh% z{irl Blesdre e Wi 5 gﬁgatﬁ\%@m@&‘ i TRERARE War ostatic

I'ses punpt ng conponent
pressafre af fdrexatnplen@0 kBetihéve catrpigedhts odredposds b aqassltfhe relative

onen Wlth drive .ener 3. The pen as
pressife PRaR A DA Pr A Bre P TR s s hani smy
conpri ses at | east one punpl ng conponent and al so has

interfaces via which an externally present technical
Four halehes eash pb20¢ sadrdges ghadilied with digiee wataseand three With insulin

Lanh S GRS 126k B0p, B e orﬂ%g&n@?ﬁﬂbﬁ'@%
medicarhéniecopbainer. wanabma‘ inrtbe ifiling ldf $hecarplue datahéstase fo be |cfent:f‘ ed

in thid’ wgp A% 5 PORRIES overall statement made possibie.

A fotal of 44 test series were carried out du ring the measurementis, The number of

- investigated cartndges was restricted, in view of the duration of the test fo 10 or 15

iterns per series of measurements

At the start of the measurerhent; a short start-up time is followed by an increase inthe
suction pressure in the cariridge. Depending on the stopper friction, this reaches '
maximum values of up fo 93 kPa. However, leaks in the system and evolution of
gaseous aimosphericA oxygen reduce a fuﬁher rise in pressure even if the stopper is
very firmly seated. Newly formed and previously present air bubbles expand. The force .
exerted by the external air pressure slowly sets the stopper in motion. After the starting
friction has been overcome, the stopper experiences high acceleration and reaches a
high speed in a short fime. This is several times higher than in the quasi steady state of
sliding friction. This is set up after the stopper movement has adapted {o the delivery
rate. The siopper speed is now éonstant. In the region of sliding friction there are
observed to be pressure variations derived from changeé in the frictional force between
stopper and glass cylinder. After the pump is switched off, ‘éhe pressure falls and the
stopper ceases to move. In the pbhase of run-out friction, an equilibrium is formed

between sfopper and static frictional force.
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4. The pen as clained in claim1, wherein the punp
mechani sm conpri ses a punpi ng conponent and a
conmponent whi ch supplies the punping conmponent with
25 drive energy as Integrated unit. 5. The pen as
claimed in one or nore of clains Ito 4, wherein the
punpi ng conponent consists of a tubing punp,
di aphragm punp, gear punp ogﬂpiezoelectrically
Ciﬁﬁgrated punp. 30 31 7.The pen as clainmed in one or
e of claims 1 to 6, wherein the energy source for
t he conponent: for generating the notive power
consists of a battery, an accunul ator, a solar cel

1. or mafigaTentmﬁnrf@nm}eosngsgwcps@fy fixed @maupkef 3 Wfaﬁ@msm
‘ . P . EHTEY
witly A Sefond kastesdtiae HIREE of el BRR TR '

pugpi NgaaesPenerésarsl;t he conponent for supplying the
puns)i ng conponent wth .rmtI I ve, power. 9.The pen as

cl & ned?fﬁﬂwofdﬁ@reﬁuwgn%t‘f _“?ﬂ‘é?’rrs 1 to 8, wherein the
reger V%ﬁ%ﬁ?%éﬂhaﬁ%ﬂ%@ﬁ iPhitcAtd B5tweah a redfvoil fremRgand an

as cl ai n one or nore of clainms 1 to 9, wherein

t he resautiloi indfemabif | exi bl e outer wall. 15 11. The

pen, as clained in. one of.. - Glnal - Qi
e s pRaPpl N s B for ictoR BB which 4 fnctonaly
avai | ablgreatetinh ageutivw iredeimwbpg a nmedi canent. 12.°
The pen as clained in one or nore of clains 1 to 11,

- wheygieths pUTR ERcHANSHYAEIVER bY A8 P‘i’l“ijera subst ance

consi sts of a cannul a.
2. The pen as claimed in claim 1, wherein the pump mechanism comprisas of at
ieast one pumping component and of at least one fuﬁher component which supplies the _

_pumping companent with drive energy.

3.I The pen as claimed in claim 1, wherein the pump mechanism comprises at least
one pumping component and also has interfaces via which an externally present
tachnical apparatus for generating motive power can be functionally connected to the
pumping cormponent, o via which a technicat apparatus for generating motive power

can be functionally coupled to the pumping component.

4, The pén as claimed in claim 1, wherein the pump mechanism comprises a
purnping Componént and a component which supplies the pumping component with

drive energy as integrated unit.

5. The pen as claimed in one or more of claims 1 to 4, wherein the pumping
component consists of a tubing pump, diaphragm pump, gear pump or piezoelectrically

operated pump.

6. The pen as claimed in one or more of claims 1 to 5, wherein a micromotor is
used 1o generate the motive power fo drive the pumping component.
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20 13_ The pen as clainmed in one or-nore of clains 1
to 12, further conprising at |east one electronic
conmponent for checking, nonitoring and/or controlling -
t he punpi ng conmponent and/or the conponent which
suppl i es the punping conponent with notive power.
14.The pen as clained in one or nmore of clains Ito

13, conprising a flow sensqr, to determ ne the anount

of the substance which is r%m)ved fré)mthe reservoir
7. anBicopen #reclaimsghn ORRICEINGre OLEaINS bio §.yeceindhe engyay source

for tqﬁégﬁiq;%ﬁpgo?%ﬁéﬁh éts%fﬁféepc%er% §s@fof &l Hktasy, bh%ccummator

one neans tor storing and
a solF esEsSdonestatarrant/ or signals.~ 32 16. The pen as
claimed in one or nore of clains 1 to 15, which
conprises at |east one interface for transmtting
d S 5 Iy ansmission for
e e B e sy e
stepa:ngldownmr ata@smgnga 1eﬁnamea b@h@ﬁmﬁ@@mp@mp%@?’f amg dhe

compatasfioc PbRD o TofbonBASE RokFadoTt T

.claimed in one or. nore of clains 1 to 17, mhereln t he
. at least one 10 reservoir c Iises s
8. selhecpasgay 'P‘e'ﬁiﬁdhé OFE Sl FUB R &5@ thﬁv&? 8%%‘?6‘%? has an
mfie)ﬁlﬁl%l&ﬁ P- i nterferon, heparl n, and vaccine. 19.

€ product |on of a pen as clained in one or nore of
clalns a)a conponent to receive a reservoir is-

|ded 5b) a .reservoi r -
10. I| BT 2§ g “qe %&qrgﬁiglgw ?cfge reg @ﬁi\}%?"éé&%‘ﬁ‘ hasa
flexile QUi @y, d) a punp mechanismis provided; e) a
conponent for injecting a subst ance i s provided;

11. The pen as cia;med inong or mgre of glaims 1 to 10, wherezn the reservmr X
consists of @ commercially available cartndge for receiving a medicament.

12, The pen as claimed in one or more of claims 1 to 11, wherem the component for

mjectmg a substance consisis of a cannuia,

13, The pen as claimed in one or more of claims 1 to 12, further comprising at least

one slectronic component for checking, menitoring and/or contreliing the pumping
component and/or the component which supplies fhe pumping component with mofive

power.

14.  The pen as claimed in one or more of claims 1 to 13, comprising a flow sensor (o
determine the amount of the substance which is removed from the reservoir, andfor the

amotint which is used for injection.

15.  The pen as claimed in one or more of claims 1 to 14, comprising af least one

means for storing andfor processing data and/or sighals.
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f) a flow sensor is provided; 20g)electronic
conponents for storage and/or data processing and/ or
data transfer are provi.ded: h)the individual
constituents as described in a) to g) are joined
together to give a functional unit. 25

3

16.  The pen as claimed in one or more of claims 1 to 15, which coﬁzpriées atleast

ane interface for fransmitting data and/or signals to andfor from an external technical

unit which is configured for the storage and/or processing of data and/or signals,

‘ 17.  Thapenas daimed in claim 16, wherein the extema!rtechnical uriit consists of a

PG,

18. The pan as claimed in one or more of clalms 1 to 17, whereln the at least one

reservoir comprises a medicament selected from the group consisting of growth

hormone, insuiin, GLP-1, interferon, heparin, and vaccine,

19.  The production of a pen as claimed in one or mare of claims 1 to 18 where

a)

c)

d)
e)
f)
)

f)

a component to recalve a reservoir is provided;

2 reservolr is prowded
an outflow line for removing a substance from ’zhe reservoir is prawded

3 pump mechanrsm i5 provided;

a componeit for injecting a substance is provided;

aflow sensor is provided;
electronic compenents for storage and/or data processing and/or data

transfer are providech;
the individual constituents as described in aj to g) are joined tcsgether o

give a functional unit,



