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WO 2008/ 040478 PCT/ EP2007/ 008362 M cropunp- oper at ed
drug dosing system The invention relates to a device
i npecting a substance into the human or aninal
wo 2@@&9,“%\%% the medicament to be injected is FehiREP07/008362
. froma reservoir by generating a 5 subatnospheric
Micropyrag sipeeatedigingg ghaingesystamcal s nmust be injected into
the body. This applies in particular to those which
are inactive or are crucially low of activity on oral
The inggniidh Edlatab ite B dSNeS for ifBatiiRe eUbstaAts intB¢he!d8nidh or animal
particular proteins (such as, for exanple, insulin,
body, yheig thermefisamsnd 40 bernieetast is ignoved foshg deserweir by ggnerating a
subatrﬂc?%ﬂ{érl%) r?gé]}[jepodi es or nost vaccines. Syringes,
nedi cament pens or mnedi canent punps are predom nantly
used for injection into the body. The conventi onal
insulin injection apparatus is the insulin_ syringe.
Many pharnaceyticalsinusiehp injestad Hia thekody. aiiis appliefsinipatticular to those
which BREfr@RYve El“‘ér@é}%clz{%ﬁ?\ﬁ%@%c?ﬁﬁ; Sh BER %pﬂiiﬁi%@-ﬁ&ﬁ These
stepw se by 1 ntroduction o he rnsul’i n pen,
pharmesgdiadd inglude iGeantioylar Mewsing (wichss, faysiangss, asealirgtgrowth
if ap.insylin pen is |ost

normofsS JEeier el A iR Gtes BIOL)RAIN. Saibesias @ompt vaccines.
Syringé8ThkARbH Mt Weh8 of 'Fﬁé&ibé}ngﬁﬂé?mﬂ@ %r% gwgf\@%sed for injection

mai nt enance and the universal  aval

into theBodyt ageous, especially during journeys. 20 Insulin
syringes differ in their designation and graduation
according to the concentration of the insulin to be

The conveftiond thailiniljeCtiod Bppariud istheadmbula dyrkga. ThikMek been used
fromvials or else fromthe prefilled cartridges for

since the start af ipewin thewary kil desiin reesyd iybaes beemdlispléiced stepwise by

. i j uphe i.njections

oo YR85 Bl B b0 B R 0B Bl S8

presenb irdyi@sedbie, eg eif aariyswiingsert RdostrWafective, dhawhe uBé® bK many
. the syringe. The  directly visible insulin dose whic

diabetifgn gABANARADNIDRHIBEERS. Tsslsegiqm fiigm madniggance and the

1nivar |hi o ' gﬁ\k:n‘t Q mt'\npi \I :1| ﬂ\ ir‘ . t ed.

universgiSatatifly D86 arGeaR Wheboll BBt ulfbREl 0.

for error-free admnistration with insulin syringes.
on apparatus which is now ve

. 30 _.A further injecti [ ry _-
Insulin Gy HRgsS ﬁ'géa'%ﬁh&ﬁrfﬁe%wfmra grrduatiap aerairing torfhe concentration
of the iFSUIRPS Begu%éhe, 4Gk Pﬁ OG?WﬁHHu‘ﬁn ] B‘eaﬂgkéﬂ R&th&F #3m vials or else

which is the 'size of a marker pen was developed In
from thehwefilR2G0BIdpE8438irRalIN ERASOTHIE 08363 it Rossible to mix different
types of insulin and reduces the number of injections necessary. Particular care about
freedom from bubbles is necessary when the insulin is drawn into the syringe. The
directly visible insulin dose which has been drawn in makes it possible for the user
easily to check the amount of insulin injected. Nevertheless, skill and regular use are

necessary for error-free administration with insulin syringes.

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

especially in Europe is the insulin pen.

This medical apparatus which is the size of a marker pen was developed in the
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md 1980s and is enployed mainly for nore intensive
insulin therapy. A substantial innovation corrpared
lin syringes is the use of an exchangeab
WO 2%%692%# container. This container, also d ﬁT@”2907/008352
carpul e or cartridge, is filded with insulin when
mid 1%&%@%@ emplolyed mamiofysfot [mafe fraadsws lmaudslerthwpynﬁ@ubh‘anhal

novg Rtk pREP Bl ReBiE it 508 Cof FRB EpaRetaus ficament

contaifehiTeNESontAMEE NAISH hlldd) Repilenbrehritiige FE eRed 4thafsulin when
dose on adnministration of the insulin. An i nj ection

suppha@l@yﬁm mfa@ammw@m igtp therinsigin pen befjose usenWhen the

pon 3Bk BB KR A S MR s
parentéesidnjeotidreof ﬂh@l pregeledtddndssd e ativiigstratidresidie idd\fin. An injection

mechani sm uysual ly consists of a rigid plunger stem 10
and rejgase ARCkRYSA geriasaigsid uEportbe wﬂ@ﬁlcngarﬁ Hiestorcstrake wish

advanéé&ﬁgﬁﬁrbq%te ro‘?‘% prdeél]rzg EI'} : %ﬁr&?e@{uﬁd ?ﬁ%éégs:@g o{agelected dose to be

dehver@dsptmstabl targem tiesue.tTree oachanidgeusualytdoasistd ef & figid plunger stem
P mechanismforma unit prefabricated by the
with ar B HGIRl (B Cogisd ARG Ta 6 BarOROT SGePRLFIaKE.cr ¢ he
cartridge is enptied. Reuse of the 15 netering
mechanismis not intended. In contrast to
Insulinpresfsadrei divided inderdispasabiabh@ reumable onde |hitive easedf disposable

ones. (S ReRoB ! B Aglrnodt RISt S tbeekdicnler brine
manufséardr i msm&p@sfed OfoGoti @RePIIRCCartritRRe8 Urfifliel RelRe of the
nmodel , twsti ng or sliding the plunger stem wh

meterigg ﬁﬂﬁqh@ﬁ&bﬁhﬁ potaptanderntp @prﬁmt i@ prefabricated pens, neueabie pens

t [ d, out
make {E}:SELAUIEAEINS e U3 TS, e 3 4 800, the piunger
stem nstjst(blel r@ﬁaofedtlh’ﬁ} PlegigringaifionTahidRkESs pmaabﬁéﬁkﬂlhg on the
to the daily use and the_high mechanica

model stm M%tln%ru@m@h%giu neer pemswhile simlianeouginacieating a special
func n.,thh ﬁﬁ 9’1 ll@mfﬁ%r-ﬁgmewtﬂ@ &‘t n rrlérnnrtl{l\%tr% g‘aﬁﬂ%l l@Ietl)y the user

manual ' pens, e USer 'exerts a force Wt € tin

- becaugeomalftnetionst bay.istickintiofthe plumget stenanday basur occasionally owing

etern1ne uratlon nd progress of the
to the dajlydise h%}“@gﬁF?%ﬂﬁ”K: iS{N§SSseni aut omati c i nsul in

pens, use is preceded by a manual tensioning of a

spring which storesS the necessary energy for

Reusablejipsulinopensd aretfuethac divided injeectanaal 3m<iasemiah&omatlc pgns In the
inj ection

case o n@gaa@eas egh%ﬁﬁétp g)&? § géorgg?vylﬁ'gtﬁg Hoer ig, ﬁgf[uagfethe lnjectlon

_button éﬁé@ﬁ@dét‘érrﬂﬁfe%%@'dL{F§ﬁt§r§an§%ﬁ(fgﬁ"e%)ﬂ?%Gin%cﬁacﬁégéoﬁrast with

medi cal netering punp in punp I's
semlaub@mb@ imsalin gensauseis pmcededi |bqua ohamedi teamentng(m‘ ebsprmg which

dm ni stered and.a renoval

stores C@&*éﬂa@ewgyégz@ 858[@6@8 actuan mjegtion 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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3 used to operate a continuously operating nedical
metering punp which is affixed to the patient's body
operation. A nmedical netering punp is
WO 2@@)3{\914 4f%d for delivering a nedicanent in solRGTEP2007/008362
form5 continuously over a p¥ol onged period (for
used temmda{re ei comiraloosty dieratimy tresiics) ntelediey eualp whighis hffixed to the
. Ages rreterln%apurrpisto be differentiated
patienhg pe MdUHng&D@r%i r froman injection device such
as, for exanple, a syringe or a nedi canent pen such
as, for exanple, an insulin pen. Wth a nedi canent
A meqmah m@epn@pumﬂswonﬁgnmda‘m dahv&]fngaa mesiiaraerenin solible form
vered w

continiiai BEF s Sd5piedip2654 ok egnmPlarteid e dBaRabtestin tp severa
hours)6 @ lﬁéﬁi@ﬁﬂﬁleté}ﬁgopdmb% % Bt ﬂiﬁ'é?éntnéf@@%'e?élﬁ% rTgartlcular from an

nmedi canment delivery by neans of a nedica tering
lniecti%d@vm%uc:fmas foir exanphe, syeyringst ome thedidanperdipesrsicheas, for

examiE A rBhut BEn iRt tns REBh il BBy ke Thior a

medlcérhehﬂistdeheérd@b/wmﬁlﬂ Festttige |ﬁ5h@¥?|oh e foebrdrhyie!l ¥ess than
ime of input. Continuous medicanent i nput

| on

1 Secc’ﬂéqglt@ 88 secands.ct knf0 seeendsepto f dg2rainutes. a di sease
t han nonconti nuous input of the medicanment. Insulin
punps are generally enployed for type 1 diabetics. WO

ConttnﬁGOﬁh&Qﬁda’%ﬂemaMIveheby areansj ofcet mmcéewe@m@/pmpm@sqﬁe
bop dEVIﬁg in which 20 the suction punp
d 'Sadvaaf@ﬂgtt 8t pdicat BEabheme s pro s ske oftieUreedhraugh

rejecticH | iéé%tlbﬁs bt dt%d"y %@ﬁ%rﬂﬂ%t@%f‘ﬁ@bﬁla{&la? Bpﬁﬁlﬂ*es by the cannula,

moni t ori ng si‘gnal processin
over thel rettivolyi Iong timpoakinput. mnsnubuamaﬂca'?henmﬂpuﬂ requires a different

neatmbE8Phot Fu 4 Borane DRI RS b Bl r s efleSheh fnsuir
pumpsE€ tmeealy eﬁﬁ?mp@dw@?éqrd.ab@ﬁégs to a jerkily quick

and thus pain injecCtion result. 25 In the
i njection device of F2321903, the pharnaceutlcal IS

f h [ . .
wo 2098 T30 deTHbEE pRTRBEIRL s S3UBEHEE BEA Shitiandadonn which
the sudtiBalpumes & opéf@téiﬂ'@%b&n@éhzﬁﬁéél%pﬁﬁgtf@a%eamé‘h?édh%mcal drive is in

toward one another. This apparatus is al so subject
this cageynehameaablei tecentrok maenitsringpand gignaldrrooessing by engans of

electrofE TR K 5 Slmefe L ast kinBREF |- par dufihiaosdigal can be

adminigtbied emytsﬁm@ﬁiebhmﬁrcnl testeki. qhedlise ¢ffa melchasical dprind@noreover

20081040478 PCT/ EP2007/ 008362 4
leads to a jerkily quick and thus painful injection result.

In the injection device of F2321903, the pharmaceutical is removed from the reservoir
by subatmospheric pressure. The subatmospheric pressure is generated by mechanical
movements of parts of the apparatus toward one another. This apparatus is also subject
to the restricted range of application of a purely mechanical system. In addition, people
with reduced mobility or muscle power will be able to use this system only very

restrictedly or not at all.
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The device according to the invention can therefore
be enployed very much nore flexibly by conparison
the known prior art, crucially facilitates the
WO 2@0\?’@694’6&1 process for t he patient, can be addpt/&EfP2097/008362
a sinple manner to receive deservoirs of entirel y
The deli¢é at:@cmjllr@elsitge lm\aﬂrﬂnlonfcagrthdre‘ftmeEmmwﬁafmv rerch) more
. .is anenable tq ntrol and 5 ponito el ectronic
ﬂebehéﬁgf:e%oaﬂﬁgn%ﬁh{fﬁswowarpmﬁaﬂ éé'dﬁjﬁli)f {%%6'534@% ihegigiegtion process
for thePXARAABANa0 SABIHE SRR FANHBARS e8B! BSEABKE BF entirely
e Invention thus relates to a device for injecting
differeat dedigh aise fiom diffehenthoasufaoturars) nalamdradye to control and
monrtogwn‘qmgllga @Ets%yegé%% %Stgqjgl@?q]re%aetgﬁ o qprges%}dse' ot:are’xchange and
can bd 6@Fafdd uRdst reincle RERoIMEChani sm which is attached
betvveen a reservoir froma) and an outflow |line from
and d) a conmponent which is suitable for

.in ectjon i.s functional | 5 conpegt
e g5 P8 AL Bl e SRR i RRER i or animai
body, ¢@ngr$mgrht§yar@tlve power. A device consists of one
or nore conponents and serves a particul ar nedical

Blir pogiéleast AN ae$e¥OINaand nj ecti on of a substance into

‘b:)‘e h%ﬂarbr‘?ﬁo:%%{{ﬂ&wk?ﬂ%fr ?i‘S rggg}?,g Sl 29, LRS! St's

of one Or nore elenments and Serves o comply with a
tyechmaqalmpmemamim micais attaohetlibmtwedn Buaséivoir fiotn a) and an
technicg| if ég relates to a transfer of force, work,
energ§7’u thiony bng Hpm bk apdt ance), data and/ or signals,

W f ¢
? orage of a sul‘a’\g{%m,%:sg%@écsﬁogf Se 0 é)Iir]dn Edr?atg f%rﬁfgﬁﬂa"y
f unct connected dd anexitifowe dhe iffonn b);rel ates to the input

out put information. by of. to the user of the
whereifiityS BUR meenansTHEINER BmObs BpWEE { e uoer of the
devi ce. A conponent may be for exanple part of a
techni cal apparatus which provides a parti al
A devidaueensisgis of @ne@rauomqmpwm@tawd&sarvém cartmulasfmedieal purpose,
. a S. nent.i.s.,fo exa reser
in partipgBE frbetion ot BIPEARE idid i by Ay ASAE R &mpgonent

consist® T dnetANaerd dBmENPARY ise e toébd?ﬁ& GAtfe techiRfIRI 8Snon-technical
for exanple, insulin The exchan eable cartridge

functione frction is deshnical ighralategitaa ranstesef forcaawarkeanearay, material

o1 SR s e A TG AR o or e

storagé eﬁb Bub&ianee) W@ﬂiﬁ;e ofSinforaevios eAff@ﬁctI@imlnﬁ)@tebhn&:al if it relates
Furt her exa es of technical onents are in

to the m@ltgcémytgume opmapgp@(yg)f/tgd;lg@gger of the evice or of a substance by
or to the user of the device.

A component may be for example part of a technical apparatus which provides a partial
function in rela-tion to the overall function of the apparatus. A component is for example
a reservoir. Reservoir may be an exchangeable cartridge comprising a substance (in
particular a medicament such as, for example, insulin). The exchangeable cartridge
may be suitable in particular for use in an insulin pen or ancther device for injecting a

medicament into the human or animal body. Another example of a technical component

is a device for pumping or a pump. Further examples of technical components are in
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5 particular syringes, needles, plunger stens,
netering units, nechanical displays, tubing, seals,

teries, notors, transm ssions, electronic
WO 299%‘}948%3 el ectronic menories or el ectroni c PCT/EP2007/008362
controls. A purpose in conndttion with the technical
particdlay syeges, hae@lndepiungerbﬂemsnrrmielﬁrirg:uhim mmmmays fubing,
foli. UId rom one place to anat rppse is
seals, figteub DRl GANTHESCES: HEGTRgC AN B, &R ergHes o
electr@hr& esafryRl A phﬁ’p@éb pUdrrRmibh Bfth the %cma%%ro@% irtbS@ed to be

be injection of a nedicanent into the human or aninma

in partimdgr. tha neveroerimf ligaid temcmenplece tb ancther.dehapoglose is for
onent s |n ord

exam@%@%ﬁge%ﬁy%@wﬁégﬁnr? ?%la&{ehfé M a\GSEY fogn ouﬁow line. The
purpoS&RECAIL® Belifiebfdn of & n@tﬁé@h@nﬁnﬁﬁl’h@%}m@rﬁ] oPhnimal body.
conmponents which is suitable for transmtting force,
wor Kk, energy, materi al (substance), data and/or

A comf)bﬂgﬁﬂ r?ragham 3131{@%9 lﬁlt Wéﬂﬂggfv‘%ﬁﬂgﬁ@ﬁi&%f)f g]roré3 6%1@?' €

compar@nteitt drder fagtemply, witle agwirpgse togietRiri AdechrialldoRkaeifon is for
a toothed wheel, a latch, an interlock

the like)
XA ArROTNBCHE BT PIRPONPHE WG t31iable Tet egamidng dorce, work,
energy, "i‘r%t%rlé! @‘Sbi%ﬂxéi g%gér \%glﬁﬁr@)'?ggjngrlisfs Lﬂﬁ%ﬁnq%éﬁd&ﬁé B BY Rhnected
for exemsrp!erwmh m@rﬂmrmid:oapizmg]tasﬁlxmi meohamealmc&mtrorh @mﬁgnscrewmg,

e M S B et Wb AFS S G hSSs mt
wire, aﬂ%p‘licﬁﬁwa@\ﬁ&éra radi6 PR, é@@%ﬁop{@drﬁ?{e}@ aﬂ@t BE8m or the like.

present an [ ow 1 nput ~ and/or
substance. The external shape can be produced by

R N X R T T M —

and in W @@ﬁb@t@n@e&ﬁﬂ@ﬁﬂh@ul@ﬁé'IrqwdArsréﬁ%éé%i TheSvdl@the is closed fluid-
nple an insulin cartridge for use in an insulin

tight tOptéﬂ OUt?rﬁi%dﬂOWﬂV@l’s aceess iputerdinge frenvaeimedretpiasey and allow input
andior i A Bk TGRS Bhae E iBlghf y processig

er Wt

glass, devalqe s altmiaam)rorpidticeUhatest AN betheoudhhs pBHBRItaE
ani mal body. Inter alia, subcutaneous, intranuscular,

membraRe o\ A$aY ClosHreaBUEsReIids MTEXamme antingulinagartridge for use in

tion are known. Subcutaneous injection takes
an in J[:?e‘h -
Sdhﬁ ce underneath the skin and is relatively easy to
carry out, not very pai nful and can be undertaken by
ent hi s I ntranuscul ar I| ection takes
|

inrectm@ 15 258 nieelughom O sbstances Wd%?"&]?'éaf @r qyidsBY mgans of cannula
togendlh 7 SHENGR o RATBIRIGA 14| B F(DERLARE p pon it
the hurhan pazeimoaishddy) éder ala ts&ibe&tamleaue mtrtahmmu@r intravenous,
intracutangg g %%%t?agrltrggfatrr e(t:t%noar%q(n%v\\/ne Subcutaneous injection takes
place underneath the skin and is relatively easy to carry out, not very painful and can be
undertaken by the patient himself. Intramuscutar 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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WD 2008/ 040478 PCT/ EP2007/ 008362 6 In intracutaneous
i nj ection, a pharnaceutical is passed directly under

e dermis. In intraarticular injection, aliquidis
WO Z.OHPMO&& into ajoint. Injection of a subst anRE TIFR2007/008362

the human or ani mal body isBbto be distinguished in
In intrpautanealiainjéatiom, 'arphamdnceumi of passesltm&toagwdéhﬂm@rm:s n

intraaBishi g aEots AU IAdTR) i Adenby BecHoet § BRstenae info the
humaf dP @R ABSERNE 3 beSigir iHddOR#arbtidr ﬁ@rﬂ?ﬁﬁ&{ld@loﬂ

one or nore technical conponents for noving |qU|
substane qughmaMcamenhpmmB, sritdfesioh or kaotires dyrd of continuous

ent | be conposed of at |east one punping
SUppI%%}ﬂﬂ Peé)r‘f rgfcegttal nE’Q?t one further component 10
whi ch supplies the punping conponent with drive

energy or nmy consist thereof. A punping conponent
A pumpsmeg a@ﬁﬁh@l%fuﬁdlgmlnmIMlstlﬂgaqﬁI@nagmrmrmigcgrejaal components

or B T SR S SRS YR may e

comp@ﬁeo\/@f e oneLrhBingUonsyEHEM: Bndbf 8t RSt be Mt cobfponent

punp nechanismin the sense of this invention may
which .SHepLﬁaeethgtpur@@égg comapqnanh Wiy driverfsnan or Bey ¢ansist thereof. A

pumoi{ ookt 88550122 g R RS, 4 g or o
piezoedectecallyi opprated ptﬁnpoMurtbmdlﬁp@mmemadsmpphetsfthe pumping
onponent or via which a techm cal apparatus
compdRR yRF B s o D e el A ROkt he
punpi ng conmponent. An interface relates in this

connection in 20 particular to the nmechanical
A pumponeeharnism infthe kensk of/thisimxEntial maytisclbde adleast one pumping

{ f ti t t
compdfRRLAY i atidiion FGRrERS S BT P B hmprer avhish an
extern8fly ptdienPiéERhial pPRARE or gRRERtRY mbfe BHIEPES b8 connected to
punp driven by an electric notor. ™ Such an interface

the puenpirg ceropaaer! erada adiicna tﬁd’lrd@i@paﬁcﬂtpaw dengrating motive power

C ontacts to t.ransfe
can be SR B RbRR coehdpl L PoRdEt ASL2e 10 b8 235} E%bon
particudet to2he hwcr@mmp kennédtiod) (ﬁQhé ideivaRhaft df & 18shEMBPIparatus for
present if it is not a constituent of the device

generatmrﬁwwée poweelo theranpargius\nate whichgergretas feipurapitgaction, of
the pur&g& @gct!i}ﬁ‘)gné gg%%lﬂ? El?,‘r’]\fto‘é ?Fé@gged %;’é%ﬁﬂ ggv?ri b&%célbgt?% motor.

Such dreioterfazal alstmndlﬁ:!édﬂmeeﬁ@rﬁicalmold%fﬂhdcﬁésswr?é@.h#@i élektrical

ener at i ng notive power such as, for exanpl e
contach @cgantectide densfey "ﬁfQH@ﬁ’Fl@haﬁI’ﬂt? 206 éianas.tAn epRaratus such as,

for exaﬁlﬂl’ﬁm ’ afe%fFRPfr‘S’EEP is ke éﬁé%lle‘%eﬁ’{ fF Hl?é Hgt RUBRstithEnt3R the device

appar at us “an

from thei autsetguitsh prbvided ealipsafuientdl yn eajmrt@be heig fegettierswith the device
for exanple by a spatial distance between the
ina furgglﬁgagmggggr vrq&ﬁ?ssowgggerfa es aftached to the technical device therefor. A

technical apparatus for generating motive power such as, for example, an electric motor
is functionally connected to the pumping component, for example a tubing pump, if
technical apparatus and component can be distinguished as respectively separate
apparatus units, for example by a spatial distance between the apparatuses. This does
not stand in the way of functional connection, which can be maintained for example by

tubes, wires, long-distance couplings and the like.
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not stand in the way of functional connection, which
can be maintai ned for exanple by tubes, wres,
I -di stance couplings and the |ike. WD 2008/ 040478
wo 2&@&%&3&%7/ 008362 7 A technical apparatus fdfCT/EP2007/008362
generating notive power, such as, for exanple, an
electric notor is coupled to the punpi ng conponent,
for .exampl.e fbtUb aratu

A tectyfiol S6B8Te Por el RO MY 1% PR B s BB ARG "an electric
motorss B&lpﬁ@@@@ﬂf@ﬁ)mplﬁgoéorﬁpmﬁpﬂo? eamphea wsg pem;:y if the two

simul taneously and only together as assenbled unit
appargihses gppeat, iaar @ﬂnmetéfone\&an eiaterigness as asinge @@@er@ue, for

oxam LBy ROl 40 RURTB g GBI Sy

exanpl e a tub| ng punp) when the drive rmvement of

the shaft of such an apparatus is converted 10
The capnechian of thateshploel appriatis @@m@@rtbeénoﬁmmfwgexample

an el EOARER < BB 80 AL Bl S HERLDN  gramplo

tublngs;nwmt))a/vhémm&t drveamovemeat bf the siraft dfasucexanaprarhitusdd converted

Jinka rel egsabl e coupl s between the shaft
by suiigpla kENgIcA Qwﬁfgeﬁm%@be aihgtﬁy@pm CPﬁl@ogﬁaff inteyd pumping

action O hPHiiRb SRR Sunlcéol-erl'ﬂ@ciﬁ%ﬁ? er : e(?smeng{b(?trg?or such a

sense of this invention may in a pre
functlomtahsmmwubnaarp[ﬁupexagnplerﬁxedélnkagm ohralsagabds emiplings between

t her . w t gnent i,di n drive, ener

the shoft 8E st foielRRpa o rR b eiekol heghiniRRégpatbonent.
in the formof a notor- drlven punp. 20 The punpi ng
conmponent of an invention as descri bed above can, in

The pynemeghegisim in/the sesesof teisrigvantionrmay inbipigfepedmembodiment
al Ly oper at ed unp.. . .
consmE%iaé)@ rﬂgfcl:’ pglﬁgrgt \ghgﬁ‘?%b%%eh'tg t}%(err i gcagp&enpprowdmg
the drﬂb@bh@ﬁ@ inophietel\sSihtsyratediferm, SWitpaY, 1B SxfApRY PHhe form of a
ear punps, rotating di sk punps, bel't punps,
mOtor*geY,%rhW'F‘@-screw punps, propeller punps and ot hers.
25 A punpi ng conmponent such as, for exanple, a punp
is a machine by neans of which the energy present in
The pumping lmompcmenhof aa$redntiyn fagrdesehibag abeed anh cialprefried drive

Ei t he TI Feﬂﬂ‘ essure of the liquid is i ncreased, or
forms, gPRgEt of 2 rSe/pvgmara aphragR PTPIRS 3 plaao%iechrrpafhsoperated

[ t
pumnp. Hovef 18! G156 poRBl P e o e s RS igen gmes,
rotary pikton| mqnpsi,.gdwcﬂmnm; abtabing kigkepurnps fhelhpanps, dycentric screw
nachiﬂes desi gned for this purpose, such as, for
PUMpseRIARSYIET PUNEE ANAOhBSors. An el ectric notor can

convert

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 energy 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
electrical or chemical work with the aid of magnetic fields into mechénical work. Electric

motors can be operated with direct current, three-phase current or alternating current.
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el ectrical or chemcal work with the aid of nmagnetic
fieI ds into nechanical work. Electric notors can be
erated with direct current, three-phase current or
WO 2§ 8/8404f8 ng current. WD 2008/ 040478 PCT/ EP20(P¢ DERPRSD7/008362
8 In a preferred enbodi nent &f the invention as
Ina pr@éerced bethoadbnes, oftthe imztnitive agalescribed abdve \thagndthve power for

crvind B B TSRS e BSAAREDLBY Pl S5 Bufmare poveer
I |
Cn, B ) 2o E*‘ér“%yh%@;%“;?%g*ﬂ%*sﬁ*é’gﬂ'g“i‘r%?mﬁ%sf% e 2
motor pparaied byiviagonputasniea mbiaopeggteddry ravesfbinkiag anaréwanrcal
nergy,.source preferably used to operate the
energ)é&rrélg%gﬁe. whi ch supplies the notive power, in
particular an electric notor, is a battery, an

accunul ator and/or a solar cell, and/or donestic '
The engjgy eatrcevwreferabppiassrtoaineratedha compenest which, suppligs the motive

powerriﬁﬁﬁﬁgéf%ﬁ%fe&ﬁﬁé ﬁg)gtg.c#ag bgﬁ&ugl ia&%Hﬁﬂr /tﬁf)ar?d/or a solar cell,
and/orssonedutioniuzedrit gwhere approbriaRsfigantditsfemterpe of motion

is inserted between punping conponent and the
conmponent for supplying the punping conponent with

A releégétb' & End PV nnebRaie %g@ﬁﬁ;ﬁdﬁpe 't%{qsﬂ’f]ﬁgr??or s‘?e@ﬁ%] dBwn,

an| cal co nponent rotar
stepprnn;puppﬁyrEammeaﬁGraosﬁmrtrBedfommrrtglramfead)ﬁmdtlon is m:;erted between
nsf ormati on nmeans Xa conversi on of a
pUMPIR SPOHBR] & 1R GPRPHRRTIORFURPIGRG I8 PHERING Component with
motwer[ﬁﬁ,{,é}r ocating notion. Stepping up, stepping down and
synchroni zati on means a corresponding ratio of the
i nput to 20 output speeds or torques In a preferred
At enbodi mentt of, (i e inventi o ghe for g) hich
rangrERIoN 43 MtaRde Egea“oaegl?rc %'83 ‘ERWBO“‘%W yr@?@?%f\” ich a
rotary ﬁr@ﬁoﬁ&ah'ﬁé t%rhélhﬁte@%r&fad&%rrnedTmréné@Matﬁﬁﬂm‘éQ% Slexample
for exanple of glass, of netal articular steel,
convergionrmfruigtaryi mgivminto @dmcmzogtal Ve wertp:lagteqpmeatzm ibtion. Stepping

up. stelBicefin P8V EniaRialBh LhEus BuPShUEISEAR G R oot o

output 8peda 6r Rirqiée previ ously mentioned substances, or
another material. A reservoir in the sense of this

invention is in particular a bottle or cartridge in

ina pr%grr‘ég e‘fi'nbém 'ﬁ‘i‘@?%ﬁé fl%nﬁc?h r?‘rtt%?? g? ﬁ)gg"aente?ﬁm%gp& S 8s

SEervoirs ypes are 6b
describagl absael the Cwehmldb8§ aﬁ(hﬁﬂexﬁ:ﬂe ioitarngall. IMhiPP@ap cah consist for

exampllenosfugglegs %f rirnpgta[f rrr? g]axl%rulla?%?eei aluminum, titanium, gold, silver, platinum,
of wood, of plastic, in particular a polycarbonate or acrylic glass, a composite material
composed 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 pumps from various
manufacturers (e.g. Sanofi-Aventis; Novo Nordisk; Eli Lilly) in the pharmaceutical trade,

especially in pharmacies.
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30 manufacturers (e.g. Sanofi-Aventis; Novo Nordi sk;
Eli Lilly) in the pharmaceutical trade, especiall y
in roaci es. WD 2008/ 040478 PCT/ EP2007/ 008362
WO 29%52@4% ef erred enbodi nent_ of the inventi onPCﬂEé’ZOO?I[}08362
reservoir has a flexible put%r_ wal |l . Liquid can be
In anq’tbaweéerfetbﬁmbodhn@ﬂtmém voiention  the freesavbir éiage ﬂle>ﬂiaie outer wall.

nerati.ng _a subat nd & pressure an
Liauicf P Fert¥ve FRET St it MR TR R Saf ikt
generafitgd Q%u%trﬁ@ﬁar@fk%r@@éur@l dndPthes TR0SIngthé ResdH6if f3hE squeezed
in a pressurized chanber. 5 In a further preferred
by thecagiioni afdhe exicnealraik pragsure @UneiRFESSWE i aduassirzed ahamber.
avai l abl e vessel and/or cartridge in each case
containing or suitable for storing a nedi canment.
In a fu&th@h pPeferdi eatratimesit, Aheresabbiy consisisiaf.a ddniercially available

nponent Cs)referabl y used as_ outflow line froma
vesselr @@@pmrﬁﬂ prRaduéAserentaiaing 9. suitpRlesfog @tﬁﬁmea]fnqdéoament

I rd the reservoir and is
Such %%ﬁ%%ﬁﬁg :r;)éelit%(ggg|9 i \ﬁlﬁs aligned with another end
t owar d the punp rrechanl sm and i s connected thereto.

The conn on cap be uce by convent. onal

A COMpORRBLRTE i VdHg §U W@r W“e’fb@e“@fc‘ﬁ ofe having a cavity.
This cSﬁrWleﬁt |s@]i@h§€ withebik B téWé(r%tthBQﬁsér‘}bﬁ InB9s connected thereto,

angl ng on and 15 ot her technicians.
and ls‘ahgnedm\ﬁ‘dhcarmdtheneemrh;ovmmdhbqaufm: medhéniem arad ts afnnelsted thereto.

The oqriegigR ﬁa“% oRnEge b oy Eora chihEriGoRuBife &t Workpieces
such Y JREHE! F0Iney, V\%'Iﬂﬁng?lqmtmg Q@%Wrc‘ifamﬂ'lh? on, ﬂanglng on and

accur at el f|tt| ng connection can be effec
other @ﬁbﬁl@@nﬁaﬂe @%tfbw Hne gxnpalng berfotrned fregeparsiof thezmesvn@lr by
f
lnsertqu@ta éa%ﬁ%hﬁgﬁ%g%ﬁ%bélﬁ%\ég P%Lgmﬁ@%gga\%c%a‘%l B qugr% ﬁer&?’on fo the

pump Wdhnnendopa@ﬂadaﬁ@rmca@saw aried mémbtelylﬂttmgmmﬁtet:mn can be
to the reservoir or any adagter necessary. The

effectegtloy,pBREPyiatq @xteﬁgalébﬁﬁ@@tqfé e ERFENIref f ect ed by
appropriate external shaping of the punp nechani sm
It is also possible to use as outflow line for

The owiflawyihe cantlikbwise be formeddifremogarof thiel ugmpatkechahism, by inserting
i arti cgl ar steel 25 al urP num or of

Jetal ,
a CaV'&ﬁ%@tﬁt@h?ﬁ B%‘f“y AREHedUGRG @pjagcuratgly TBHRG Foracting thdle reservoir
or anyad?japigdrﬂé&@lss&ﬁv‘]‘hé éﬁ‘,‘&hfﬁiel:ysﬁt%&&me%trgﬁrcah%{?%ﬁﬂg%@gy

romt reservol cavity usu
appromydte egtercall shaipappof {hlegurop nesthiaorsnofit isteso pt)‘s$:bw tbiuse as

e reservoir 0 the pu hani sm a y. ot h

outow o B eeennte Subulst skt sduprameds ghineld nparicular steel,
alumnnﬁ%éi & ;ﬂastTc!‘Sr SUAAtAY hgiidlS functional when the

subst ance,
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
to 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

particular a liguid, can be removed from the reservoir therewith.
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particular a liquid, can be renoved fromthe
reservoir therewith. WO 2008/ 040478 PCT/ EP2007/ 008362
10 A conponent for injecting a substance as conponent

WO 2Q08/04@4¢2vi ce according to the invention Cor%(;n:E&EfquﬂOOS%Z
a preferred enbodi nent in pdPticular of a cannula. A

A companaot @ridedivensibstapca abaompenestdf dewldvide according to the

. tusuall ,Errade of . et al ed.%.% §t eel .. 51 stfai nl ess st eel,

INVentps) ‘?R”%ﬁﬂﬂs? PrefPHEH Ry OdimgaT KHprEFUleRar _ SARGYIE | s
frequently sharpened by grinding at an angle. The

cannul a may be pointed and/ or sharpened at one end :
A cannifld is ppsatitially athwalowt megdie mdnichbigtusuallyrayadg efoneial (e.g. steel,

. [ d d/. d t nds. The . cannul a
st 2 IR0 SIARTAETE SREA BN oy M) Sharponcd
by gri:ﬁﬁrﬁ@@hﬁﬁ@hﬁl@cme@annﬁlﬁ mey abdntedErRBd shahpen®RBS08E end and
ich the hollow needl e can be arranged for exanp

whi ch I
blunt a{yhey gtharegdeputtit may dep kg mt@d &N af@rp%atabqu %nds. The
cannufii Hond ST s S0y i sFEEAETERR RS, o cxamole,

plasticdry meamd iof auiont theuriowTieedle aan WeaareaTgeeisior Bxample by pushing or
functional interaction with syringe, a pen, a

screwigg offe AHBRAICRIERRRAARIUSSHEN Sy {OTEHATHEE €2 FYingeh & medicament pen,
. ¢ | o i _
in part{éﬁréf%?ﬁnsﬁl% pETDY ﬁ"e@ﬁc@/@ﬂ c%g?allh%roéf A n{d R BRENt pﬁ{erﬁp. The

e human or animal b ameter of t
cannulessemeain(fercieona intdrantionavi)h & syrisgmld yerstaapeshpior another

medic%rfpléyglll]%gg%ﬁgg%Jéipr\gRmu?g&ggaé%,ztgn@np%%ﬂqasﬂgglyg%ﬁﬁd ﬂnqgn gr into the
humar®f afima88g¢ = 0.5 nm 27 gauge = 0.4 nm). Anot her
paranmeter for characterizing the cannula is its

| ength. Typical |engths of cannulas are 40.-mm 30 mMm

The dighefet I dhe Eallp feRE B iatbORR TG st B prin oauoe

(18 gadgy =CE2inmel Rdemugh < edsing 28 gRigect D@ ien;CENGANGHE 0.7 mm;

for checkin nmoni toring and/or controlling the

23 gauggrmpPfgmng = £ nen: 2 heaugepdhé memrether parameter for

charac éﬁf%grl'ér 2 rt.ath%JPéJ !&@%néﬂﬁﬁﬁ@@:{é&éﬁg&% 5?#%%!%53&%%55 Fﬁm, 30 mm,

urt her preferre e 1-nvention,

25 mmt Bemirg 6hmircamd dthardengthel udes a fl ow sensor to
determ ne the anmpbunt of the substance which is

renoved fromthe reservoir and/or the anount used
n 2 pré e gt O HEChA 40 A O 308 fcast o
electronlvecempynent ¢omglosuking, haoniteceigvendior @sdrodimgrthepumping

pI ovi d(fjgd; o . . . )
compohent and/or the component which supplies the pumping component with motive
power. In a further preferred embodiment of the invention, the technical device includes
a flow sensor to determine the amount of the substance which is removed from the

reservoir and/or the amount used for the injection.

The invention further relates to the production of a device as described above,
where
a) a component to 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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b) a reservoir is provided. (This reservoir may
conprise a pharmaceutical in liquid form for

le_insulin. The reservoir may, however, also be
WO 2(¢$/84847840478 PCT/ EP2007/ 008362 11 pr esentP¢ WEP2007/008362
enpty form; c) an outflow lilne fromthe reservoir is
provi du@sentdny empMApromechani smis provided; e) a

cqmponent for injecti a substance.js provided; 5
19 post| BEOY eI PSSR IRPHsR: 6) possi bl y
alect rapimpaABRRARShSs besvigé®r age and/ or data
processing and/or data transfer are provided; h) the

ifdi vidieempeoeritiot iertingas sdksiarediscorpvidel; to g) are
j£0i ne r iy.e tional unit. 10 A
thchn?pc&gg%g\égﬁlgyg%nc%Fk R'g)vidé%ghe invention is

)i t alpossitdy elestoniceonsparwss fdrughagefanaror RRRAFRIE4SIng and/or
which is suitable for injecting a substance into the
human 4&ta Hanater aB%EVJV’%QASi di ng the gastrointestinal

trg act .4 fndi\ﬁdﬁ’é’lsc%nggﬁle‘?ﬁ% Do SHCH iﬂ%@% 2’@1 UPs fohhed together to
adm ni'ster preferably pharmaceuticals ard In

part i @iNeaa fundionahunil5 The present invention further
relates to a nedical apparatus for injecting a

phar maceutical into the human or ani mal body,
A techRREPHEVES GcbAidfiig & iha ik i Qi ' i
oe to f) or cgnsi Stgl %'g \%r%ol ;fdgllrig%gy‘rt?%? fg?é}ﬁdéb%ﬁélt%vﬁ%uem of an
apparatys sthichuisrauitable foo ifjgcting) a subsisoce irdadime hiiownmraminabbody

.- | east,_one further conmponent: .20 b) a conpopent for, .
avoidif SR I UTEL I RO WiauhiFh SRatRp administer
preferdbly P_ﬁéhﬁé&emka% SdRopEtubeinsdligset ting the anount

of liquid intended for injection; d) a conmponent for

di spl aying the anount of |iquid intended for

e prb A5 gyt FAPRSRE Bl B2l gz o

pharmaceutizal imts theohurhbe dredimacioddyd @vhgeisinciatrdiiaghe féllowing
the invention described above. This nedi cal apgaratus
B

constityaris alda f) o eonsiing wiaellyepraiilvehthedollipwing: canstitugaima) to f):
fcl?r a base element for mounting at least one further component;
b) a component for removing air bubbles from the liquid intended for
injection;
c) a component for presetting the amount of liquid intended for injection;
d) a component 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 and/or 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 external technical unit

which is appropriately configured for the storage and/or processing of data and/or
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storing and/ or processing data and/or signals. 30
Thi s nedi cal apparatus includes in a further
referred enbodiment in addition an interface for
WO 2008(A40418 i ng data and/ or signals to and/ or f rRfTHARP2007/008362
external technical unit whilgh is appropriately

signals.ddfichpam edtchosl {bdenishlarmigeagndhsist for ezaspiangf @Pmmther with
and/ or WO 2008/ 040478 PCT/ EP2007/ 008362 12 Si g

SOﬁW&S%HHS ateceiherrarior i Aarage a[]gvo[r pl’i%%ﬁ5§t5’r95‘? Gata @Pd%r signals
which %ﬁ@ﬁgh@m?{ed%fgrﬁé@géﬂ%{ t5J software installed
t he g nd

reon tor t’he stora or processing of data
Such amdddical supgamtss compcihesirea prefesnedtanetbdiyeat mediitah particular a

long-aB54 8RR 2R Gch sk NP LR, Can %tCEirﬁ?noﬁp bgEaploged'to inect an
insulin| ﬁﬂ@arﬁ@&l‘af‘g Ié&'&jﬂa@fn@aﬁaﬁfrta Hri-A&irigmslis and can

accordingly be enpl©oyed to inject an i1nsulin, in
Such paradical lepparmtioogmpdses it ancther paefemm errmﬂdumgnt GLP-1 and can
uch [

accordyi3Y ererppdiey FudRekliRe GHERT- ebbh £ Bcebpparatus comprises in

fuﬁhem@f&rﬁbm@hbo@w@ﬁn_o%ﬁdx 08 danl aﬁé@:brmﬁ%lgb%dsed%qme@t Lovenox.
nmedi cal apparatus conprises in a rther preferred

enbodi nent Lovenox and can accordingly be used to

The mtaﬁic?ﬁéepl nvenoé%cor&gﬁggﬁgﬁweﬁﬁé‘n ank FIQ%:?% acf?‘n%?ﬁlr gbug%:,ai such as,

t9 01N COHpPTi Ses arna su€
in particalapaintukn lfer exdample! in Mnd@btlwaﬂﬁhm—amlhg)ﬂﬁﬂﬂGng arLovenox

in a regVAI R AICSTRPEHIIGHIS cans B PRGT ROATPRGAHSBA PIChIcan be
m;ecte%frhgﬁﬁé‘ OPO éfgié?ﬁﬁﬁdaé%rﬂﬁﬁg@é tt?’%inVEﬁh@rp RREM His corigectlon

I nvention I'S” cdonnectl on
preseqmnreselutlom or stﬁpﬂ!nldmg on thelsplabifitynipetwavidriod tb@ lsubstanty under
havi or, of the subst ané:] er differen

d'ﬁere?teﬁ?ﬁlf’reé@w%%Pr%s&%ﬁ?% g%'ﬁ%l Pr 6%%'“?'@0?"0@9%&9”@'“0“3) as

susper%@r’i Bgﬁaﬁgqﬁ“h&bi@na‘ﬁ)d éﬁlly |ﬁ'é,§ﬁ’@ﬂ§rhp'°l'h‘ér HRRHdckutichl for injection
qui d artly in solid form The phar maceut i cal

by meeﬁrm oﬁ thpemedloal aﬂgaramsmoo’rdmgéo tfmjlnaanhcapgmyafm be prov:ded ina
nven

resenGE B3V DaTPoRR MG 19RTB TR p Ao RRGRBaPE! cyRERges the

pharm8&tRBRFORNdFO! 4158 fiRBePéhdthBeMBFRbtidesad nqlﬂd%glch%s for
form and a further chanber conprises a |iquid such

examplgs water with oaMfitheut addienaisueh 6 mﬁﬁmmn%@msawes stabilizers,

acids, ok, Skt SrdanibRBRerB FAEA1E B5Re bEHn b Flfphprmaceutical,

it is coBafriceintdirrCddlailedbrrh MEhiBhakemsiadt iferedxample Uysa device which
converted into the soluble form This takes place for

makesdhe spparatipn £f dhs, chempirr ¢ hetwagtdbetharyapeutiaal hselid form and
the llql}a@ ?0? %Q%ﬁeswgf‘etrwgﬂnéMe %6\5%%% q'u?c?tfo} Exafl bl'eqmétghn&an come

into contact with the pharmaceutical. The pharmaceutical can be converted into the
soluble 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 to the invention, where
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25 the liquid (for exanple water) perneable so that
the liquid (for exanple water) can conme into contact

i e _pharmaceutical. The pharmaceutical can_be
wo 2%%@&’25% into the soluble formby further nRGad{FR2007/008362

such as shaking, stirring, rféciprocal notion or the

lake dhashelesrent fdemoustingiat leashkes furthersepygraientis provided;
tween the ch ers per nmeabl or. another. devi ce C
en 7 o RheRaR 8P rPERg A ittt raftiGe uidlersiRager inection

the usgphroligé@re it is 30 then injected. The

invention relates in a further enbodiment to the

pHoducd fempenent feearesettingpiberamasnt eidae figuid gnteoded dor injection

[ nventiggpo\l.(}‘\@aare WD 2008/ 040478 PCT/ EP2007/ 008362 13

a) a base &'€tent for nounti ng at | east one further

anponessmpsnitdMitie trm 6) a dispripieRelidé@r renovi ng

air bubbles fromthe liquid intended for injection

i® pr dvFeERongnt i e fasBhele relepse meskapisyistrrevisrdunt
t heyl Laui d i L i [ - ' s

3 o ejeitee DRI UGS afbdtiib 8 G i @nihi i oribed

e) a cabapeneptovided;he form of a rel ease nmechanismis

provi ded; f). at |east one_technjical device according )

B Y s inellio o eoretiuedls moete) b oes agseppRied degivermfunctional

g) thegndividual constituents froma) to f) are

assenbled to give a functional unit. The invention

further relates to the use of a nedical apparatus

. dj to t ' ti for.t hyl axi
The ing&Et e SigtESto 4Re Sk AL & mAtiebl SRpeAbivATo o 9 fhe
inventiBAdyr thbprophBRiBsarRforthe IS &NE BiseBss %nd/orldggftun_ctri]o? ﬁg the body

phar macol ogi cal activity is dimnished or | _
by megns of aisHbsienrce athasegarmegelegical aptivityris diminished or lost in the

I el ohyqr nucl.ei c_aci r.a
gastrofIRaE A SALR LR I B B fpefydiatd. o
nuclei@acigtdr eherotinee Examplée of slichsubdtahedd gekihddling, growth hormones,
i cyt oki nes, heparins, nonoclonal antibodies,
interfergnse iR eLking, syiRkdrass hepatns.anoneglenalaniibodiesgattenuated
pathogeib!di 2 Ah@RAnCIBSY gl ' Endiamhenl a medi cal

appar at Us accordi'Ag'to the 1nvention relates inter
alia to the treatnent of diabetes, the

admi nistration of insulipn, G.P-1, an interferon, .
The us&r{ﬂ,ﬁ medical apparatus according to the invention relates inter alia to 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 invention is used for the therapy of the human
or animal body in particular by si.rpplying a substance such as, for example, insulin to
the human or animal body.

Supplying a substance can take place by injection such as, for example, by a syringe or
a medicament 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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hor none, heparin, Lovenox or a vaccine. 25 A nedi cal
apparatus in the sense of this invention is used for
the therapy of the human or aninmal body in

WO 2688404B4Y8r by suppl yi ng a substance such as, PGT/EP2007/008362
exanple, insulin to the hufdn or ani mal body.

A medicppppiangiua isinhsatioclar eamppakaup facejebling thestbstance into the
such as,,.for exanpl by .a syringe or _a nedi canent

humaB ol ’anméi Vi ggp%sgﬁe is%grﬁge?,ﬁtr is _ss%jppf[grfugp apapparatus for

injectib$&bbh PEBRafdrt®es duchms, &% é)@n?ﬂé,it %‘?Lr%\ﬁliﬁ BEh"Medicament

place in a continuous manner: and i's
pens deslitalg ishediofis donnaand ifey wartdusnpurposdreasd aseobibinable on the

iavention. WO 2008/ 040478 [ EP2007/ 008362 14 A
markel TRl HRa0 e s G0 PRI Ga PHRC BBl f or

i njecting the substance into the human or ani nal

body. Besides the syringe, it is possible for such an

The bagspalesman of armedigpkapnasatuscsuss as, ey canplat ap&sulinEen is

: e n i nsul i n.. Medi canent ns.are ...

nten@ to bfar e OReF rafitor P dla® FRrVEN G0ERRhesBEEEnghE Tris

shapeanay bbtfat earhgleaslondite stmit@rivet pbn,conay ablurdSsquare, rectangular, in
manufacturers (e.g. Optiklick, Optipen, q)tlset_?a. The ]

the shagg of apaggrdimen hingash epgnaipp ar ielescopicallyss/lapgible. The material

_ i ) ; . ;
ot ne GOTBLS ) B O b3 o BORIAoLS, MRRAALS ot wood o
ceramighdpe.mdimting shapempayebieinfariorex dapé elerhemtgadans that this

compaigt 5 e Satiafe bros FIeme T PaacR g o potip BT T the
resuitiﬁg?h%%ﬁééﬂiaﬁﬁb@fu§%é(ﬁpﬁirWs?:r oThe material of the

out er casi hg may be ‘nmade m one or nore plastics,

fromglass, netal, wood or ceramc. The nounting of

a.c onent .in.or on a base el enent .reans. that thi .
every Rafifo RO B b indit B afuS T oa s R mign 18 ease Rbgperation in
order tbindlkeseshdiatfEfie ise pbSsiblee TRelARL rRdirMent is f?r display of

agf)ar atus ready for use. 15 Every insulin pen nust

the presglgcied daserand ¢f the gmaustreemaining indhatcadnidge. Brsssettifg of the
co Wol | q ngd. fault-free use.

dose, SRERApEMobib: 1 kR 1BLEng RS & WareBibLis s Smre

perceptib® ipy RReheridedsibis Thingafety idigiremumaris88R PariBulaPfrom the
the cartridge, The setting of the dose, and

limited pepegtongrRrgcitiesofialfesht yba odigbetes patientsd nor eover
be made audi bl e, 20 perceptible by touch and visible.
This safety requirenent arises in particular fromthe

Besidekiinsuliacharer witihhieediesppaoidmpioyed ferl idsillnythbyssy ae needle-free
.. .. diabetes lgati ents. Besides insulin pens wth needles,
Injection) Y5 B FEHCRbEXIMBIR ofihe wep 4 negrle-fiae injectionewystems is the

Injex injection system of R&sch AG. With this injector, extremely high pressure is used
to shoot the insulin through a microneedle into the adipose layer of the skin. An elastic
spring which is tensioned manually before injection stores the necessary injection

energy therefor. The injected material is in this case distributed homogeneously and

conically in the adipose tissue.

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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I njection systens. A current exanple of the use of
needl e-free injection systens is the 25 Injex

| 0 i system of Rosch AG Wth this injec
wo 2@@#@%&(@?@ hi gh pressure is used to shoot the é&tl@P?@O?]OOS%Z
through a microneedl e into ffe adi pose I ayer of the
punclyrisite. Risasivastages copinaigd withceeriventiendiioidio peasuarbyed to be the

transf%ﬁgefﬁﬁg Iﬁ%}él éfgrsrbeﬁei c?ﬁn%@e gﬁ%& sar ?’tlv éyelca:t}:gegﬂpgss of the
appar@tasealdd e inbluiskoh difdﬁﬁgéﬂémls&mé@tbr teasibsiaLlthe lsPruﬁ%i .

adi pose tissue. 30 A non-negligible advantage o
apparatus is the needle-free | nj ection of the

Insultrgé‘\grhﬁol Bl &frg‘f‘mﬂ%@hg%y ﬁ@g{ cgjrﬁﬁlgfeqf%g%fﬁatlc infusion

systemmrmo@tmmummbduham@tdm in mhon@éﬂi%hﬁ I'Elgey hpechpmoximately the
uggs |(gb @%I on of the WD 2008/ 040478

size 0 F‘t*?'/gﬁ RAGHBIG e WEMpRRTEE tly; rutherpadyy whRttzapdiag insulin is

in JecteEQHRﬁIg‘ﬁda )Sﬁ‘?\fh%t%’%?%tflﬁé;hbgﬁiél lotReH ih hPSRA iMbaMe @ufa%egﬁs tissue

he ftTran nsultn 1nto special cart
accord]ltgatcctblma'ogtameirgsetwyghe patisst. fﬂhettlaek oﬁﬂmanatﬂlu*spumpds to imitate

v oo LB B b P38 R 3 KRR vl
withouS¥&ingGssie RY rdiftilitg tReHRIRL %h&o@é’%ﬁ%ﬁdé‘ed’—l%ﬂ %bﬁfiol Because of

SySt ens for continuous subcutaneous | nj ection of

the contﬂwusmndméqptae!e@wpbf ohinstlire Iﬂyesehieu meb havefadsantages in

prtn 3P B 50 5B e TSRO 5 s

greatlydl‘[ds @OQQB@ With ¢resaiie uinib tHeﬁiathccbrﬁb@nééié f@Mbﬁjmﬁiatzons in
tissue according to the program preset by
blood gla¢eshte.g- TR&liakailes gyith %@rcpn@mqeﬁ ES@W;N pbewnemm avlich can be
Y,
contlfs I EAPAEY MR Q0D hglhr e BTG
that whednl met[nsmlegsumlyeisi ihterilpted ovlintg tsevithof a0 frediih eegervoir in the

Becau e of t he conti nuous and adapt abl e . N
human?ms& $eU%7Si TREIAROHC JeFANIErRITRISAY S6eL UMD AYES are avallable in
varicu@chh mﬁéi ar“ra‘tag‘l{rafﬂer%o'ﬂe'dwgﬁgeeé‘ vﬁtﬂq\kthﬁg |Iﬂ£‘tcln\[4t=tlljl&'§ have

and y routine varies great
becomp estatiisbediduning ribe Iteohqmalrﬂevhlepamnttlo arminmnkmathe ifisulin pens

it e Bt e N S obasy i latr s

movedcfﬂrr!a ﬁ'ﬁ)toﬁ@mérpb[hﬁsei‘"‘stbhmcOnV_ent i onal nmethods only
increased effort. One disadvantage is that when

the insulin supply is interrupted ow ng to the | ack

Oving BB REAAT o SFEte bt e WA B B 5 G v

providedM@ith alhRyd AumBaF bsECUTBE SRS if @J’i’tﬂéﬂbr[fl‘bﬂe%f‘ﬂ)e @ from
apparatuses wth syringe-Ilike contai ners have

malfungiiansnite sedous spreeaences Howeves tis daks cm@t/maqmrtbat responsible
and an |cﬂp%?y B9 0“ %et Qgpéra u%l IISQJ n%r&%ssary

On the basis of the current injection apparatuses and further technological development
in medical and microsystems technology there is an evident trend to completely
autornatic miniaturized medicament metering systems. Further development might go in

the direction of implantable and exfracorporeal medicament metering systems. The aim
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with needles, the insulin is present in a reservoir
W th noveabl e stopper. The latter is noved by a

not or -driven plunger stem OasMng to the conple
WO 2008/948¢78 and continuous delivery of insuli n,PéﬁJé%/PZGO'”OUs?’GZ

~ punps are 25 provided withl8 Iar%e nunber of o
of impiardabletipsdingpuanss Isntodreteihea dapetin kem tha daily éjedtiaonef insulin
. functions with seripus consequences, However, this
withodf3s g G izAt hb A a R E O R ci pat or Y use
of the apparatus is unnecessary. On the basis of the

~current injection apparatuses and further )
Insulin penmareoeprentrats /vl bprassentiderpenemis 3l safaty features in the EN

150 sELEREY RO CARPLE RGPS Bl G tRuBN B SRS o e
insulin@dréidges aispenBeedias! Tiss hdauidlgommetie speghtioyof & pen is thus
irection of inplantable and extracor poreal

the d )

substapiigily yrdatm et dndepensiest ehthe madeldprihgnisetos/ 040478
PCT/ EP2007/ 008362 16 of inplantable insulin punps is
to free the diabetic fromthe daily injection of

The contentsi of theBN 8@ stdrelane dd 608 wiesae tiaie relatesr todhsulin pens, insulin
. Insulin pen e concentyr

_,apparatus on the bod . [ t
cartridghS eng neeslem is Nereby BiRIRSSVAREOTBaTleq It B IPSST disdipgLre by
referefidd, 5 | SO standard 11608. This |ikew se includes the

geonetric/material properties of the insulin
cartridges and pen needles. The handling and the

v S e R P - A B R o
pens d¥thé REEDS MaRuRdcUNes drHel RRRZBoN @ etdtiste FH Bi@Splé She

_insulin pens, insulin 10 cartridges and needles is
designedipaigr @E‘pm targef axwpsdehidrgni eldere pppRisprRecause of the
requi RS 56 ERY oG SHBIRL 31ph8 HBRUAEREES Bls EIMBEHR pricutar o

the injedtidnv@echarismadnd the neisdseumetalEac The ebse séhtor and the dose
] reasons therefor are for exanple the 15 desjgnation
display gre gnost pebiect i fapngmis praUiemenis and resuielrom the general

o peanle) . Bacause of. the  requirenents of the EN | SO
des'gngﬁ’gjérf?r”ﬁ T1608°°R “é“"air']’??“e“r'ences are confined in

The egsantialciuhatioriad eldrhent afj @Tinisolin pen ivthesinjeation tehanism. It
rele mechani dose

détemalp%\?,ﬂ%e/tygg & ?Selgn?f '-s[lh?g?%'b ghg 3*%5%%&% M?ﬂ“de_r 'E@Eﬁ?ﬁ%%gfﬂs?'gﬁi‘%nism and
of the 85k E&SHIdr, ‘f’ﬁéjméclﬂgg%ﬁ? %ﬁglaté@ﬁb%s%ﬂﬂggéét' heto > lector

respective nod he essenti al tional elenen 7
with thefinjentiomenéigy deriveddrarhdéhe ngleasé arecimaoisemindoran linjection stroke of
e and si.ze of

determ,nes the t th n_gnd the C
the stogger ngroarBopel BiseeTas PTG SgET AEctidne injection
mecha%?én?%?%ﬁrougﬁ% MBS pRahehRSighhe dose preset on

the dose sel ector
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 rigid (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, belt and chain drive, hydraulic
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with the injection energy derived fromthe rel ease
mechani sminto an injection stroke of the stopper in

rtridge. This energy is transnmitted eit
wo Zgﬁﬁggﬁﬁét o the injection 25_mechani smor thr %ﬁPaZOOYIODS%Z
not | on- rmdlf¥|ngtransm33| . It is technically

fraﬂSf@é%i@ﬂbP@lﬁ*%qi BREMISH e MokeEmIYashinit heﬂwllsmé cgfrently

Commghﬁalw t stemto vary in form In the insulin
pens curren y avail able on the market, solutions

vvltharlgld(eg t hreaded 30 spindle, toothed

rack) or, a flexihle (e, curved toot hed rack, curv
The degiag sebiiogn o B ﬂsafa)ar@éfq fehire aactie JerceasnarHican the kind of

pen, |9||‘E‘%fsaB%9 rbbﬁd@gaéétg@ g%ﬁ‘%ﬁarﬁ% p{p%ﬁ%g {fireaded

pl unger stem (e SCrew rrec ni sm
spindles ow otihgdiraniksior CAODIROARIMBATAME tRETIhERE @08E &@&&ﬁﬁ aﬂbngle of
t
rotatlopﬁqn%gpaﬁélﬁaltﬂ?lb%ﬁgsgztﬁ;{r)rgg;{n ‘iﬁﬁ on). g d(ﬁq rg,t(fervoces and is
transrrﬁffé’dj bg@hﬁsedﬁ@wt%?é\@ %ei‘Pu'aHFs'n%‘ﬁn@fto H@d ':qbﬁfsdtl?%g ng?ctlon
| exi e varé/jl wi del y and epen
meChE{Sll?ﬁEr&ndltraﬂSf@r@L%?h tethseinjastiodissips abl e pen. Pl unger
stens enpl oyed are threaded spindles or toothed
racks or conbi nati ons of the two. In t he dose

Delivesebfebbhedisimantiakesipladeobpbped ﬁg@ﬁﬂjrﬂﬂrdk@e éﬁbethe
e is preset with the aid of deten evi ces and

oS
resulting displacemeant gy tha sloegae rﬁhes@ﬂ@unh@‘dmm defivesedi depends on the

m;ectl(;nog&(ﬂ%gr neg{esm%é}n%lﬂ@a%ﬂr%t%gcﬁf: tﬁ% cgﬁﬁaggnfcig\@g%‘o\?glge egrors, air

bubblesrau ptest cmrpl@tely agesved icacdyrdanes ity rﬁgmﬂacﬂumr@%pm cations
di spl acenent of t

and fh%ﬁfi\gg‘“g@ Werard 43608 u%?éqnqqmn dfige ey @t alé%qew@ pufficiently
long tlrhg%hohﬁi @égllé‘ﬂe ) 8’& nr‘ijohﬂ:ﬁ' tbUnSLRPh s%&?f?%%%bﬁée.snormal

he cartri 0 av dosage errors,

pressurmef tmdlmhévelhyammﬂm stoppercin rtluiana&nd@e.h
manuf acturers' specifications 15 and the EN | SO
standard 11608. In addition, after delivery of the

The reéé&éir%r MeSHEdS RN [Mso k’éi’@@reﬁ'tﬁ%s%%?ﬂdge?ﬁlf@bh&é@ﬂe
ady state, I.e.

to elapse in order to0 ensure a ste , .
construpdipneind funekicnal strottura of theqmedlcambnteie@x Rt furfctiohe which can
t

th trid f
ve distRGERREN b aPeb e idrL ATy 8 LSRR ninstiph o Peapedigament,
then a tB8vefing AMELIHH EndaThaap @ édU?fﬁthﬂﬁét[o%ttbl{ﬁé hﬂjsctﬁfn $y¥fem of the
medi cament pen. Partial functions which can
medlcacﬂn@itunﬂgu|T§1ﬁe:dota¢tltfﬁf@c&@nn%@ph@vedrby the ICQt‘trfggaas a whole, i.e. by

c Lonfor e nedi.capent., .then a .. .
sonoeR BN Pl SR AL Eo RO R bR emgntis
conferrb &yl the etdpper, alihasdidpladirl with the aid of the injection mechanism and
brings about a change in volume in the cartridge. The coupling function to the injection

system finally is produced by sealing means (e.g. sealing disk).

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

additionally necessary.
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medi canent pen. The protective function is achieved
by the cartridge as a whole, i.e. by stopper, glass
ngd sealing disk. The conveying function_for the
WO zﬁégﬁéﬁﬁg%t is 25 conferred bé the stopper, wi€hER2007/008362
di spl aced with the aid of tAB injection mechani sm and
In the ijeetipn meehaniamckeoegding o Wi invention tthe reedicandoie(e. gHbrough

. . ' functiop to the injection syst finally is .

msuie] 8 BB R s Sebilia® PloFgr B G ietigh gydnaniom,

but bydhired®ding anRehs aaeick. PR pLededsd Rabéked BetWddh cartridge and
the injection energy is 30 applied by a drive

_.__.pen), . ; .
injectign pysteihardifdatba praviiadait appmprigireinigangspl y and

¢ . _ T _ _
The pGBRBles 94T pEhfodb b BERRuL Yo BET RE airdkRaoptash with the
medicamehtd.g.nnmaglim tisingiving rideetd avidnz Requihgnemdistanentreduced
_ge. . throurglh insuli n%__i s conyeyed not. by di spl aci ng
OrgaNT LY TRy bisgmB BRIy InteR Bliat B APRiEAeN ehifis fogdonal

princigh, Hdﬁﬁ%@ggq‘aﬁgbl%s%. . rﬂ?%g%&'g #ég§$£?%@ﬁgh&%@eeﬁnt gontainer) are

I nsert etween ca ection sys
altered By tormiparipoowithed contdntiappl medicanerit pearfoaitgsctioh (Elye an insulin
unp devi ce can be.provided with flow sensor. It is
pen), HaEalSP G URASNCSERCH PIRSSHES afieen Whnp e Medipament s shcked out
thus giving rise to additional requirenents such as
reduced organismcount, sterility, bisconpatibility
Insulinjaarigidgas iservecas ppplary aetiagiod farithe niedicarentidind must satisfy high

i abl .Q...the liquid .
st PSSR B RARA 5 Sr bEBrlh B8 Fugmiiopo e
accurae) P AbESGE ant B b RIBAMEWith @iedr cREDSRIRAITIREBN IS0 standard

i njection (e\jv%i an insulin 10 pen), because a
r

116083, js sonespsies wih Brasegendiramestsanmheaseiesibaifeedamentasaspects
and th% g%ég&tlﬁ%gil%artbﬂﬁlgédnﬂe%g@@{iéﬁ WHARSSt ﬁrﬁ{é/(i%sggliilgg%ﬁhﬁng%the shape of

canent and nus
the carsidged dihespharhisgeutitaltimpetraehbittydifimhashriade anstlikeyise be
of the cartridge in relation to the accuracy of
ensuredosage and conpatibility with other conponents. The
EN |1 SO standard 15 11608-3 is concerned with these
requi renents and descri bes the fundanmental aspects
The cadridgeseogeisieita phablityef subedmponsits LThe pringipahond is the cylinder

il ricting.th f . .
of phargitei g s i B e uRIt A GHBBrRadsPBITpedp insuin. Before
filling, 1RBduriae8 UaMB/ of thk %mlﬁgergﬁ lljrpgleﬁ)téy% silgél}gﬂbqion. This surface

cartridges consi st conponents.
treatmamaegudarcihesslidogeand brdakasydyi fodes ofdhe stoppercinotsasas the

| ass with high,neutraljity and chem cal resistance to
acourafy, f fosdesand PGS e dipSOIVIRD ofit PSS GaNS =S PR a long
storagetiineNURE degredTBf SUEShiRMtcH EbredlBicEah 9B cohRE SRR ¥ level of
treatment reduces the sliding and breakaway forces of
the frictional Sorepp &if the sloppaseslimideing set by the sensitivity of the insulin to the

silicone.

The cartridge is sealed at both ends by elastomeric closure parts, the stopper and the
sealing disk. Crucial points in this connection are the demonstrated mechanical
impermeability in various pressure situations, and the microbiological impermeability 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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accuracy of dosage and reduces the dissolving out of
glass constituents during a long 25 storage tine. The

siliconization correlates in this
wo zgﬁﬂhg@‘ﬁ%n with the level of the frictional EGT@DSZOOWOO%Q
of the stopper, alimt bei ﬁa set by the sensitivity
of the insulinto the silicone. The cartridge is

pen gEALE LN HBLEBt, AR SRR FGOTUDE IBET i 0For v

cartridgbiilstocibenalgelt tigsies. T Helyeard evbfst, rjastatkerwﬁ@gegatb strlct

ability in various pressure situations,
reqwr%fﬁ@ﬂiﬁr%%ﬁselt%@ real|fup aFEflthPﬂ@PLt"B p%}lga@h%d .qmly through
coopePé%Ea?r n%fﬁnﬁg‘t\fvg\%gmpgz 'M%e rf‘%: ggﬁ%{ Laécaﬁtnﬁ;oé {R/’Fuc‘h is ground

at botlpands ene whith tsrmtsreal oarrmdgesaktamhtﬁenapmenmpamtm grinding of

cannuGIReKeS PSpSIHOE TRRHIRIL FLD ifpie6geoeogaPa s BRiENtaly painless

for the Tgﬂ;ﬁié'nt Qn@‘&au@és bhfy sll ﬁf fléékl,%g(%rhﬁéé’ 8hhfﬁtﬁdfi‘é\9§Fa§$élﬁsﬁi§eW|se the
hey are subj ect, e cartridges, to st
cartrldg@@aahmrérstkss p@afae@ w:thhet exehsite fregmendatiany Tois isten obligatory

. insulin s.achi eved.only thr h 5c erati on of
roquirg g UER R ARPer o st Cofi PuRERBErELiRlRIS0 when the
needleVBiréfuiasly ¢haHHED. Fie BtMHRNSGacHFemtiste bisFet o ﬁ}m'if t on the
cartridge attachnent piece. Optim zed grinding of
insulin@@fnul as nakes it .possible for insertion into the
target tissue to be substantially painless for the

patient and causes only slight tissue damage on

Even mamdeemt; sho@i signs bk@whs whidhere sparddly dghiée Qﬁ‘the“@(e after being
sk is pierced without extensive fragnentation hi s

used twg Of MY tm%q dhey §boqlgdmvpghgw§s wecchakeedpdter each injection for
reasod\?h"ﬂg‘;srtélﬁgﬁ'i |tgfnl tgﬂr%éég nggfgrhméybdg&rﬁ% ca&ﬁr Ial\(qﬁr%over, air

gets intt ﬂmoctarhr'migepf theee ans tﬁmpe:atlirer\mrlhtlbns;nrvmbl& equaﬂwbauses dosage
n. en if en needle ns of wear whjch are
errors. Jihis. @ ISMpPEtBCREIGa 1 Q6 T8rK GRS WRyto 15 MIgbat fqienter the

cartridgg. nore times, they should neverthel ess be changed
after each injection for reasons of sterility. In
addition, crystallized insulin may block the needle.

aver into the cartrid t

Micron eSS & syfeltiof 8 PitiBsTotai SEhGIPAY Sot indloES i desion,

- productibh Qlige ard Hﬁ/esﬁgéﬁiffptglf IO Sy EEARIMIEH nRMipuIdR éﬁd treeétoamounts

~_ causes up to 15 pl air to enter the cartridge
of fluid i @h@mme}ma@%%s@@loawswtj"sémemnﬁ offramdsymittertsmm. Microfiuidic

systery 0B PR T ey Pk B, R rlfRSring anc
analysigNénd hetalorea@iont technology. These microsystems may have dimensions in
the millimeter and centimeter range because it is the amount of fluid and not the size of
the microfluidic system which is important for practical use. In addition, such systems
show significant differences from conventional fluidic systems because of the small
amounts of fluid and often small system sizes. Miniaturization is accompanied by a
change in the behavior of the fluid flow because surface-linked effects and electrostatic
and 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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of fluid in channel cross sections with di nensions of
froml pmto 1 mm Mcrofluidic systens are enpl oyed
in nmedical technol ogy, biochem stry, cheni cal
WO 2808/048478ng and 25 anal ysis, and ni croreacti oRCT/EP2007/008362
technol ogy. These microsyst @@ may have di nensions in
so that e yatel noteopnparabieceitit comtetionahgempeceants én the mactcheector. For

. —amount _of flujd,and nqt the size of th Lcrofluidic
this e B S R RSt P Tstior S ShIPUSHacEN et forsiderably
increa@8dhé id@RenSHRS ob Il @M all SHtaNS 19 BHHHBANheHHYSRE®IMeEShemistry of

from conventional fluidic systens because of the
the pagiieles and mpuiacgestto bedransandedfimdhtherminiateyzitiom ofimiesafluidic
[;aturization is acconpanied by a 30 change in the
Con“xggﬂggior of the fluid fl ow because surface-I|inked
effects and electrostatic and electrokinetic forces

. domi nate. New approaches are therefore necessary for

Micro pHepsdeayvedhe tastoaumetesingayrly shalbarpeuntsf iliguidorith at the same

e LSS TROTE 3ot GERPMTY e Mg o
pump neskastisel of pHysical effé¢ts twHieh hragniy\¥On200R&A% MM b mena in

PCT/ EP2007/ 008362 20 so that they are not conparable
MAacrofEQRIC (NG Ml @ EBRFRIMANCS. the RUTBPHHER Segtiddied intedwo groups,
8 . . .
those B e a3 Ihi R ¥ i Hlcrdsconic principle of
actiondi nensi ons of the overall system In addition, the
physi cs and chem stry of the particles and nol ecul es
to be transported limt the mniaturization of

A !arg%?%nﬁrliéﬁ 8f theop PP enfehsy abhitdle B{"_gpﬁl_erlﬁéf e Ef‘%tbbtﬁaﬁéry model

) tering very small anounts of |iquid
have rgigradisplaeemeaiownpeuthe evuiesentafier istegratianxintr agbmplete fluidic

' [ . The mniatuyrization of the kes .
systerfiafE B ST rogPn By BefRia R sn e aBic B iimum delivery
pressupb SiRfptRRAt s8letfiomeatcriRGAdubeifeh BRh Atfe oBSt-Bffective production,

consequence, the punps can be divided into two

reprodyeiblfhand stails deliyarn paepgsties simplollioppod rapustoessia relation to
i 1k t i ' i nciple,of th QM
perurhl REREAS 95 BLof B ASARPLSL AL SERB B% pfiooning

sectiorodeals dnhewith alge cohstradlionadret phodeds lactid® of A& odisplacement
The requi renents for

Lcrodi spl acenent punps.
pumpsmzl@@@ £Pngist sunsdentiallypiithiee ynits, aipump ghamken @ ggteator for
moving 829871 it GBI, TR BHBEERE T Ming procoss

is dividediibtertwe phraesdin thet frctishiphage| thecadtistet eakirja®ethe chamber
roduci bl e and stab] e del i ver

roduyction, re \
volume, aHiaESPhelicBIeSSHTe I8 RIgaHRer- B GerThiL 5 THoked Spiopgh the
intet. If the &@%ﬁalﬁ'émeﬂgﬁh%é}lﬁg %%ﬁhatgpho(/éé‘ﬁpﬂ% %;po%lité.rdilje}fti&?gmd
rel evance to this work, the follow ng 20 'section
reduceddhé syolume ofittehpurhp cbandteruthe dnidds gpumpbel @it aidhé pamp through

f o i spl. . -
the outfet. The rvgﬁlfles mta&%ﬁﬁgés a directed liquid flow throughout the process.

The actuator principle and the construction of the valve unit are substantially determined
by the required pump parameters, i.e. the pump output, the production process, the fluid
properties, the energy supply and the permitted size. The two functional units are

coordinated with one ancther and influence the operating properties of the pump.
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punps. These consist substantially of three units, a
punp chanber, an actuator for noving the fluid, and

I nit to control the direction of flo
WO 2@9%‘%87& ocess is divided into two phases. V#QHE%ZQOT’OUS%Z
suction phase, the actuator 2dn| ar ges the chanber
Imporiesit paEamatess feitappapsing ang pelesiing miropumge eee thexmximally

ool U U BB Bt

opp03|te direction and reduces the vol une of the
chanber. The fluid is punped out of the
Sensqr’ﬁ F*@G@Wrmt Py singl @temlwleowmsiqahmeaﬁwm@t@es into electrical

measﬂepﬁég{t %?grialsqwhfé:hfér@’i’eféltﬂ%rﬁ HORYhek Q&eme%?@s?rheﬂgmlb iquous way

r'nci & construction o
which umoftera,rlﬁjtswbﬂba@ssaily )hnéat e\mmcrmmtnc senduyrstane divedrd setstantially

rret ers, out put, the production
into N&g:g’ég Wesqr]slg;ir %I sey,eotgé}qtqagghe R "%fﬁﬁ?; @&‘GBUMJ"@Wt of
substdrit® PRSHJ hebrtefied (bR drh8s Eé‘&gﬁ Jets nlﬁﬂhé.siﬁgﬁossm[e with the

coor at ed wth one another an uence t
aid of epemtagra‘(glgprmipterasoestaaf thiehtetgd wvoluma\OHECIO & i6d4tedt in particular for

2 /008362 21 1 t t f
meterigg faghe, A eaGRSers B Rk sEa (6P BreqRcRanc e
conceﬁ@é‘ﬂmﬁi’éﬁ@r@adu%@b%téﬁce@e de@étﬂe@b?%‘ﬁﬁﬁﬁt@mugeé bV&&Nsors to

rate. Sensors transf ormp ]%/SI cal chem cal
determjne theyptlain relation teotheuaint oftthe presand veirbdnowe\air the following

S I L T R V.

but not necessarily, linear. Mcrofluidic sensors are

di vi ded subst anti al l%tﬂ into two groups. Flow sensors
Flow sgppgie Gan reetievedailidhgraid of &aw@@hxsyc%#awbmh e utilizable

even in %@%i@??ﬁl?%@lghggr g)llﬂgﬁlrh\‘rflfpl”[ ﬂltéemﬁ{agﬁﬁ%eﬁ%%t H¥BeR8ing on the

measuramegt ateting, Jlowt rdtes asther taage fidne atfewalanotitersrap telsoaie
ortant in particular for 10 netering tasks.
m'”'“te@@ﬁfﬁgﬁnm@éﬁ@&% SHERft-r ast detect the presence and
the concentration of various substances, nolecul es
or ions in the fluid, e.g. sensors to determ' ne the
Ina th@mﬂallympeﬂrla’md Ttow sensdre adempefatuhe signekierfi¢éd i rakheating element

M T TR e U e N
calcul 8¢ tHref8in U@fHé’Héle%Yﬁﬁéﬁ{eahﬁi’&j hﬁrkixiﬁr? tirthd h&ﬁ% Bistance
only through the

even in nacroscopic applications o

coveredi ni at uri zati on. Depending on the neasurenent
nmet hod, flowrates in the range froma few nanoliters
up to some milliliters per mnute can be neasured. 20

DiabetéQ niellithe 18 disoreeeinakgighithe Wod§ s Bself %étﬁmbﬁidﬂc% and
nal is fed by a heating elenent into the |iquid

aPPFODnta Ha6 any, deswdicieat, aypounisyf ingulinpkasaliniseregeited to transport
glucosc-ar tﬁr%ng jthe"‘b[%%&?nt%%ﬂe cells of the body. The blood glucose level is
continuously kept constant within narrow limits (60-100 mg% or 3.33-5.55 mmol/l). This

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

Diabetes mellitus is diagnosed 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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cal cul ated therefromon the basis of the neasured
signal expiry time and the distance covered. 25

i nmellitus is a disorder in which the '

wo 2‘%§gﬁéfﬁabl e to produce and appropriately lﬁ’ﬁﬁﬁéﬁ}owooszsz
or sufficient, anmounts of iA8ulin. Insuliniis
requi red to transport gl ucose fromthe bl ood into

ovoole35osflsie e R S8 ur SRS TSR i B o

plasmé @Rcd&ds ﬂ‘@%t@fed&a%e i S5e880bid bf théhhgicateakesep! ace

t hrough the interplay of the two hornones insulin and
a)  desinegelpod gtiaoisabef Ssnmsil P 136 ing/di agnosed after

b) tb%‘d@ %Qé’ﬂmgﬁoﬂfs rOJd &5??5@2 @ﬁ? Rt ory

appar VR ood evel nust be

Q@ﬁaegt&ﬁsemoletadc@&est)w\m.dlrﬁﬁﬂleoﬁzomﬁ@ﬁﬂl ons in
order to confirmthe di aanoa s. WD 20081040478

c)  plondsisoeye dodammold or RPRwag/dhassadiated withsaveee thiish{polydipsia),
EeBehhGindde @;'oﬁ@?@?op E,\é;glofrwg st ed in the bl ood

pl asma exceeds ated value®in at |east one of
the i ndi cated cases: a) fasting blood glucose - 7.0

Untreagrg) lg{albg?églgggggg e% ﬁgecgl%logp gﬁ%gge%e\ée ewf&%&%&é&aad to various
symptérﬁ's, eranse é:ﬂﬁ%genéé's dudHRY/ fbr ekar%B% %B(yﬁbu@palﬁhmd

glucose 11 or 200 associ ated w t )
microasgicgraghy, hnacyoaoglopgtlwpsetayopathy, e@\oempahmy apd others The risk of

ol yuria). or. | oss of wei ght 10Untr d.ia
ate deie Mo HinBtes &5 sk oty Mk aadenadlia e YiPufh Rl Shitficaeytes
(HbA1E el ik d\ger. synpt oms and | ate consequences such as,
for exanple, polyneuropathy, nicroangiopathy,

macr oangi opat hy, retinopathy, nephropathy and ot hers.

Diabet] hcg)rf)]%ﬁéé%%eﬁta rc?%f%nﬂWe cogiﬁier%ﬁbg@ﬁ)gtels ?Eﬁﬁlﬁﬂi glucose
level rriat?/\fiﬁ|shch&:abé%ﬁdenﬁ%li@\@bﬁwﬂln@MﬂBama)c%ted with excessive acidity in
e-threateni ng acute conplication of diabetes

the bloeﬁ&stﬁt@w@o%doai% bliakalie ¢Hna ¢en h@deegf:@m&@f@“aﬁewe?ecﬂons
intake éf)fg)g) ﬁ?éﬁ l:a[)tﬁfrﬁ@?é’rét SRk éb%eccgﬁﬁbéfﬁe&%éﬂhhyddgggé he

net' abo caci'dosns) etic coma ca
induced inter alia by infections, intake of too much

A dtstiqu{ggggmaz%t betwaele%otggtle 1ac?l gte%ran &8& Ir2€(§: abete% uIlnI tgpe 1 diabetes
there is an absolute insulin deficiency from the outset and treatment is possible only
with insulin dosage.

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

disorder.

Type 2 diabetes has become a widespread disease predominantly in industrialized
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
measuree, especially aiming at weight reduction. it is also possible in the case of type 2

diabetes to empioy oral antidiabetics such as, for example, acarbose, biguanides,
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A distinction is nade between type 1 di abetes and
type 2 diabetes. In type 1 diabetes there is an

I insulin deficiency fromthe outset _
wo 26&%@9%& is possible only with insulin dos?g‘ngEPﬁ@woOS%z
2 diabetes is characterized?By a reduced insulin
sulfongkirea. wlitazopeaantt ethes. dihievapy wsingiimsulings decessaenefen the blood

T 2..di abet es val ly be treated initi.all VWt
aucosh Bt ARRERe B Yet it dedtant I RE0A B R aafateht
permahefds Bptrhyameesas neargsary during the course of the

di sorder. Type 2 di abetes has becone a w despread

di sease predom nantly in industrialized 30

. . L . o : . _
vare\HEY e SPHTEBLLP ol BloBly S AR SR8 Hale sccorin
to the baratbhesftactieh yr chenticd] atuetirbyAr xanigsasiiinathay difepd amino

. di_aa_et' c. neasures, especially aimng at wei ght .
acids aidagvidughPOFIHONS camparesbwith HugaminsHin. ciwerrepettipsanay be
ighetpes to enploy oral antidiabetics such as, for
changgd)i(a I g§ acar bose, biguani des, WO 2008/ 040478
PCT/ EP2007/ 008362 23 sul fonylurea, glitazone and

O TS VT O .
insulingh%iétj%réﬁ’dh A9 PRAsH (bRoptisidiyGlné: A;ﬂﬁf‘:—g?ﬁh%?& gﬁ)x:?)?rigﬁa?‘?%ame:

sal d nmeasures. 5 Variou$ insulins are av bl e

Humalpg) anéagpan (piegrigary nans: NaveclRapid).i s usual |y nade
according to the duration of action or chem ca
structure. An analog insulin has different am no

Slow-aR8ihg Br ktdrRSidvacting inD@Rist4reNsPEORRAINEHUWAnBUIBRIth an action
insulin. The praoperties may be changed thereby. 10
extendegby Rpiteal AEoteAyne heapders)] 7ine infelling /ad vareus insulin@nalogs

: Co orf s . el | U _
such af iR, (b ieraAnfiadidcl oitiSh ahd asliib $BpfagrgRane! EBverin.
(proprietary name: Hunal og) and aspart (proprietary
name:. Novo Rapid). S|lowacting or extended-actin
Also uses i ippdlingther fenRuxedingwineednd raegntly inGaled Ksulins.
action 15 extended by neutral protan ne hagedorn),
zinc insulins and various insulin anal ogs such as
Mixed wisaligs oengist afa ragtiduagtingiresulih amdus) exteddedoeting insulin in various
.. Copr,i y ; ir Also used in insulin
mixing rR . 2B B HE (SR, Sb3056 rRiekES 97 il cisulh therapy
must ajwWiy4 bé“écc%ﬁp%ié@%g)n%gg'dr'@%Ié?ﬁ'ﬂﬁéﬁd <X the HRRY 'Iggééé‘%ve[.

I'nsul i n and an ext -acting insulin in vari
m xing ratios. 10/90% 25/75% 30/70% 50/50%

mxtures are usual . lnsuljn the . st .al.ways b
In convzehanaliRpdi Py i e EpAHALRTBiveddps s Bigegd at fixed
times. Bloé #€nsiv¥ @bnventional 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

times.

Continuous subcutaneous infusion of insulin by means of a pump is suitable mainly 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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In conventional insulin therapy, a defined anmount of
mxed insulinis injected at fixed 25 tinmes. Mre
' [ conventional insulin therapy is e
WO zg&&ggﬁfﬁ@ntly for the therapy of type 1 di gﬁie(? 2007/008362
In this case, a basic suppl¢*is ensured with an
cathet@kwethd?@@nu@cmh@nnstﬂgwump Ustgly Yeliveds sapidpsictinainsiulig at small

equal gﬁg&gﬁ{o&g}% Ulorddbcdidieny addi tional Iy at meal tines.

I nuous “su taneous i nfusion of insulin by

means of a punp is suitable mainly for type 1
di abetics. The insulin is not injected but is passed

Glucager-gke ﬁgpﬁ%i& (@J«_P&)mlcpnqﬁﬁﬁ,glucqrﬁ%dggqmerg insulinotropic peptide

(1) SEETRTRE b B BB AR S By procuced

as hor%rmtlheheemtmttrie arahreguiate Thier ahs the biopdguceseaéyel by

ivers rapid-acting insulin at small equal
stzmulqaqngemg,gpgr% e i Pcﬂ%’ﬁ@%ﬁf period. ducagon-1like
peptide 1 (G.P1) - al ongsi de gl ucose- dependent

i nsul i notropic pepti de 5 (A P), one of the nost
The amopot ofdntestieplressunasipreducdd dégendsoorethiensmoumicsfetarishydrates
nones in the intestin

taken ol the (e yeldndiases BB graknate agtelSgse intake than afer

mtrave?bh%d@ﬁ:h!%%ah@ﬁ BF gﬁhcbgé @ H8s ibeehfsBRNS AW By %vestlgatlons
anount i ntesti nal hornones produced depends” on

that Intammusaﬂft@mm gubcuisneaus infaaionion G intypa Redighetics leads

i mer 455818 YRR A hE T buB L RSB, b o
GLP1 kﬁﬁhibﬁ@ﬂ wWHDRS b lveey BRors fimi BY dipRpesibeplidaResY (DFE-|V).

i ntravenous i nfusion and subcutaneous injection of
Subcuignepus injeglipn of @l-BAcandsaintain ffechvemiapnmaneensenyations over only

e I
about FZRFEA JBITRPiA B HRoGior] 3Fa BpcM offt B GEY midht be
discovetabid irt theeddvglatinpenitof dyhgeapdcticig el P dnbldge-dr\éise ibhibition of DPP-
ubcut aneous injection of GLPI can maintain effective
IV by aé@'ﬁ‘ﬁe'éfdﬁ?i%ntratl ons over only about 1-2 hours. A
solution in the direction of a persistent effect of
GLP1 m ght be discoverable in the devel opment of
GrowtH bogeonexcaicrsyubStdhaesaiviigh stimuidtearowth ini Hunoansg fanbREls and
har ceuticals. 20 G owh, hornones a .
plants. {0, BRAEP R A I GRBIAN DOVITR Aaa otoRingattie) and
aq%dg pyexanpl es are somatotropin (human),
auxin ov“ggb?g‘rrczat%(ﬁ@gm (cattle) and auxin and
gi bberellic acid (plant). Somatotropin (STH) is al so

Somat SRR Sd i R0 AL CrEL et e RiE st B S AT HCH) and
growth HbkmimeNGHAC BAH ik peptidd BBrmone with 191 amino acids. Production
takes place in the anterior pituitary under the control of somatotropin-releasing factor
(SRF; GHRH; GRF) from the hypothalamus. STH is absolutely necessary for normai
linear growth. Reduced production or reduced response of the cells to STH resuits in

short stature. Overproduction results in gigantism or acromegalie.

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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takes place in the anterior pituitary under the
control of somatotropin-releasing factor (SRF;, GHRH;
r t he hypot hal anus. STH i s absol utely ,
wo Zﬁ@bééﬁ-%n for normal |inear _growth. Reduced PCT/EP2007/008362
production or reduced respoRSe of the cells to STH
results in short stature. Overproduction results in

e B2 e SRRl By o B0l L BREENR
fibroblMe&r G 'bgrmp&dmyl’dsﬁtﬂm&h’tmr@fﬁ isd Protein avegyddprbiet With an
obt ai ned from cadaver pituitaries before it becane

immunassigiueiing - pradivdal) srianhogeeraliesieshmtsiprnsaTeidivided into
/ 7 .
T A A

erbns are ssue
from varioasn hedufdctukers Yoraadicafivory slntraas siralrdidedsesnbag WAFRS), cancer,
) interferon s rotein _or glycoprotein with an
multiple salgrosts; ﬁﬁpﬁtﬂtl &6§28H G viral ) or anti hor nonal

effect. Interferons are divided into 5

al pha-interferons, beta-interferons and
A vacajserizea cotmpotiioonzodicacebibigicediyar dyoisratinabampulBtiomand
comprigtis, B ATpangR ciakBioteid anfor i o LN T mblor kiled or
attenuBRRBYAthb§ei¥ (o.gNRRBENE], BARS AYAGGHRR, bthdgens of measles,

conposi tton produced biologically or by genetic
mumpaziibelia apoliomyelitis 1patboaprs ef whoopingcodphh i ndi vi dual

proteins and/or RNA or DNA fragments and/or killed or

att enuat ed pat hogens (e.g. influenza, SARS, pocks
Knowrviypes ard #td 9aecifed e GEAGN @ocks )ratBhuated gk Maccines with

polionyelitis, pathogens of whooping cough). Known
attenuglpgladruges aribpstafiacie hddMfevaccinweliswidsyer, fotienyelitisy and dead

vaconb U FAEHRAS, 1 KMed 3 PACEPLOLEN VSRS Ber B3R oo

_ ever, po
influendaacholee; bubenricvpladue, raepatitigngd or killed viruses or
bacteria or constituents thereof (e.g. influenza,

chol era, bubonic plague, hepatitis A). Heparins are

Heparind 3t 80BESnBEP W&éﬂ%?ﬁ@( {d’o inhfbit 18P habligfsh.

coagul ati on. f in each caSe
Hepariabtcensst ohig samiueasecalteshathgbequsmesd Dagldicosamine and

D-guckiis SEIAY LokdLEoRG Rt it Bnolh FPRSiG O §pn thay be sufficient

for ant%ﬂégﬁl%ﬂeh'.' ation. The pol ysaccharide chains nostly
have a nol ecul ar wei ght of between 4000 and 25 40

000. Besides unfractionated heparins, use is also

made of .l.ow nol ecul ar, wei ght = fractionat hepar j
The pdfyeioBariis Ebana ARG oo Miaiatl SC0BBRT PEReERE 442D and
40 000N BlesrEQMRftionated heparins, use is also made of low molecular weight
fractionated heparins with a molecular weight of about 5000. Heparins are not absorbed
from the gastrointestinal tract but must be administered parenterally. Heparins act by

binding to antithrombin Il and thus accelerating the inactivation of activated coagulation

factors.

Lovenox (also known as clexane) is a commercially available pharmaceutical

preparation with the pharmacologically active ingredient encoxaprin sodium. The active
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fromthe gastrointestinal tract but nust be
adm ni stered parenterally. Heparins act by binding

to antithronbin Ill and thus accel erating the
WO 2008(040488 i on of activated coagul ation fact orRCTH2007/008362

Lovenox (al so known as cl exdfe) is a commercially
ingredéardiis abt ef fHelomaeladutal weighEpgparinsontiwa fiheshdose-response

. pharmacol qgi cally ,active, ingredi ent enoxaprin sodi um
re'at'ogr?é‘da%f’?%%gv@g i8AHABBET/ EP2007/ 008362 26
ingredient is one of the | ow nol ecul ar wei ght
heparins with a |inear dose-response relation and a

Areas b ngticationyfon L gvemdoaredhegisinanyyorophydass of deaplivelt thoemboses,
faor, Lovenox.are . the primary. prophyl axis of, deep.vein

therany i e SRt P HoRaRa BhOR WiBh BNy sbndBER gy of

unstalfé anbinosdctdris BRA 3F theesdebllsdhoh TR WaRE rifocaidial mkdretion, and
angi na pectoris and of the so-called non-Q wave

thrombgess BFaRhalaXisaad enfiepaguwalipn dwinthiepdialisihhy| axi s

and anti coagul ati on during henodi al ysis. Exanple 10

The follow ng statenents descri be the construction,
Exampiede of functioning and testing of a device

according to the invention in the context of an

automatic insulin pen based on selected exanples. 15

: [ [ ] -

The fol i tpcRlqe SRCi uRl ik Ron foyd of RERRENHE, and testing of a
deviceadcoaling he treaintventigre ireihé ¢comtexdtod antautdwnatiginsulie pen based on

needle jnto the target tissue. This device cones
selectqcﬁf%arap €ct contact with the liquid. The insulin

dosage is intended to take place with the aid of a

sensor. This concept requires the use of cartridges
The ceniial pempasedt efdheqentindhistdasedp ésratadnyy theopenp idewicefwhich

h devi t. 20 d dt hese .
sucks {inBRo S sArEHed GridnBERl iolsh kagede inta the taraet
tissue.STUi¢ Helice RoAFSHIRE aitsctpkdut 9atthe lighid ThedAsiim dosage is
generated with a constant delivery rate. Firstly,

intende o igketiacswith top @id o3 sanseh Thisccaneppt/meuires the use of
corris L AR DA RebE. S0 8 FRATFRL o B2 T304 B AW cevice must

be adapted icothebe edfpohants. deipoviant dimdritoring phidimetetd id #@ suction
the friction between glass cylinder and sto

by , C per.
pressujhap@ baskriessare wWhichrasdbe aearrated Wi A eapstad c@ﬂjﬁ%ﬁyﬁ@te-
process in the pen to be devel oped are also to be
made in this connection. Subsequently, the pressure
Firstly, dhepadridge pprgtie s evhicrsata reldvant in relation to the solution concept are

ascertained. The core of the investigation is the necessary suction pressure to deliver
the insulin, elicited by the friction between glass cylinder and stopper. Where possible,
proposals for optimizing the pumping process in the pen to be developed are also to be
made in this connection. Subsequently, the pressure drop on pumping the insulin to
representative pen needles is to be ascertained. Based on these investigation results, a
principle of action is to be selected for the pump device and then the suitability is to be
demonstrated in a function test. The criteria are, besides the pump output, aiso the
exchangeability, the compliance with medical requirements and the miniaturizability.

Investigations of a sensor principle for detecting the insulin flow complete the section.
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representative pen needles is to be ascertai ned.
Based on these investigation results, a principle of

wo 2868/o8et8si ' 1y TS fo be 30 demonsirated in dPCHERS0TI008362

function test. The criteriaZdre, besides the punp

Cartridgaspand ﬂm isiecline Neegdigsdpgasbeearginatach n@bﬂmnumﬁo‘er delivering
sl PRl e PR TN A L TP Gl Yt e

stoppéhie adnaud:edﬁarﬁ lequilibainp] eftferddes sectip @atwd¥h FROASILAGE A8 force

PCT/ EP20071008362 27 Cartridges and the injection
and thedel o thediorras resyltmorizrradhe @t%meéffmtloumnd therhydrostatic
pressﬂjrgl ‘T}ﬁﬁ es'tdr}g)er nd @Ph%&mﬁﬁ%ﬁélﬁg ch?anEE%réH?Pe%ﬁnédjg\?&y time,

negiecanhgathe@drrmneﬁ}uhty difrthe mtmﬁpa‘rpbycﬂfsa plangert stam ;mmmﬁ Mhe volume
unger. stem force (flthetotal of the forces

t he. p
reductalEihE g HHGT e pRUItE N e sHperAAMesRheric pressure which
mygﬁﬁ he stopper position and the
pumpé“at eI of@giorl\s}u%:e a?éHg]gtegl;gm ned every tine,

Howe\r&fgifém cargriddes ar@rwsrwswmb the pynmp[etdfeac!mn apeordirg/tctthe invention
olume reduction in the

there § g CiFigsan THE PTDES S LSRR | ¢ he
super at nospheri c pressure which punps the liquid
t hrough the pen needle. However, if the cartridges
The follpwi ndephcenditipns miispbe taltemintd secatdor di ng t o
the invention 10 there is a change in the vari ables
in the system The follow ng boundary conditions nust

A subdtmdspliernc prassufes Boproducéd fiibat cariigerwitepitRSIfie®is sucked out.
roduced | n the cartridge when the liquid is sucked

The sudgtmospiterpressyws, Asgpisiered fn as &klplve pressuresisthessetically
- i i mt t
it 03 (23 U AR iy kB EhE Bl L T 5 o of e

stoppemrexiimiéd yo aboutrig 3 bgehiefprédeure diftgrpree.i s limted to
about 7.3 N by this pressure difference. \Wen the
cartridge is free of air bubbles, the stopper speed

When S$eP&NR108%E fdsl i@ berh@?g@g&{ RPeEATInehiQ Gively
N fhe suctg%gn pr essure I% the redi |égn of'dtc{?ggst ar%f(ém vely on the
stoppef fnaflon@md theissictiag préssuseasinl the region fof thee staukirid bl_{ttxon this may

essur S If the cartridge is free of air

be Smﬁ{l%\fﬁr}s ?‘F&E'&%I?r\%?ver'ﬁthég%epends on the stopper
speed and vari es accordingly. 25 The pressure drop
at the pen needle has no influence on the processes

If the crartndg@ ichee of digdubhiash thehilelivery nate plepeotis aotthe stopee speed
[ _dissol ied in the liquid my be evolved as gas due

and Vaf'?)s @ﬁgorg nospheric

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.
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30 pressure. Air bubbles present experience an
i ncrease in volune depending on the hydrostatic

pressure. A very high suction pressure mght |ead
WO 2098/049478n when t he vapor pressure is reacheBCTfrﬁﬁ%907f003352

must be absol utely avoi ded. 280 2008/ 040478
In the G/ ER2007Y 0OFES2UCIRS proceds Hotlv et hygibsiatis presdune and the

stoppghE0S iih s eDer sl RO BICEHIR Provig i argation about

the sdﬂ@lb@iﬂﬂéﬂhﬁa%aﬁhﬁpég%ﬂtﬂfsoéﬂmﬁﬂlé’%f aBH. Likd@ise, statements about the
suitability of the cartridges for this principle of

necesagny sittioni depacike of teapume nievicalsma abidnd Ophm@arq;f the suction

SUcCt i ca of the and,ab
proce§y St he RS, Phri ol SriitRet B¥bsds 20 v g Stamerintopper
frictionPRT fheGBhRIN of thaReArtiAG fricisBeHESsIRNiR) fricBos! Fisd PRBSEfigations are to
stopper  friction in the region of the startin

be camiedqut on asdfisiently fayoe mugbesandmwigh palv@céges@,@ﬁdlge@néb@tches in

a sufficiently |arge nunber and
order ?%@carﬁrwgggqg UIgc”nfferent batches in order to
obt ain informative results. 10 The test assenbly

consi sts of the four mai n conponents of syringe punp,
The teﬁ# asseipbly copgissy of et foeamaieaR@PoRGREs A $YTIRGRBHIMP, pressure

oo SRt S B e

6.1). Tﬂnp stytmlugagammjfram TER| @atbi) movks GUE060 id benrosotdd _bylgﬂicmg and an
njectigh Gegdratas catides ad crg e ParBEr i SorirosPeagl e aid of
the coﬁﬁﬁfté\t 1tq8 d@@@ngé H6F &b @DnIHld ;Yr‘é%ur%%ﬁééﬁ@n %H ?‘eﬂe?ates delivery

f1xed range. To determne th yrostatlc ure
rates withig sufibedsrenger Tosieparmieel trtg/hwmstatISememren@oeessAisensor

.1 . i k t h,..t bln an i nject.ion
suppligd Byt SensBamEad AUSE ot cikeoe Resided Wb abing and
injectiohg8edier preeddsythbi sléaﬁﬁ? d'ishkeof thy daRftgs | Wh@h%‘iﬁé@ﬂy fifed, the

be neasured relative to the air pressure in the

hydrosialic pieggere carpbameasysed relative ta bw ainresspraiaghe sattridge,

vocau A SR W BB, SBThT A2

injectichA&edlgds negrcgiﬁb AJingh $8Msor dupplie dytTACS! BE MitRlel T8LR1410R,
stopper position. This _sensor is arranged par allel to

is useq tpodetepning f@gestwmltm d&és srnser inaraoged paralighto the
| | el
caruiayf SFELHD AELANH PPl o il 2 3 S8R anc

shieldisg loff mmcamage frbe shbiepelightAit debééals mgﬂmuatt@mf the stopper. A
rqgr.am cal cul ates the, stopper position fromt

data alj I8 PredTaM SAICHEIG Webbrerdsaiian ol mIbRiRtawih the aid
of spedifit %[?%glltr%h AR hie? é\ﬂttc?r?ﬁ}ﬁh%ﬁya&ﬁjréﬁfeéﬁ td) 8 -mel'he measurement

nmeas ment I's st ore along wt ydro tatic

is storqut eloagrvatlf the Hydrostic pressess fordurtiibepecpssingent al
procedure follows a fixed pattern. Before starting

t he act ual
The experimental procedure follows a fixed pattern. Before starting the actual

measurements, the syringe pump must be programmed with the desired pump
sequence. The sequence may be composed of the removal of one or more doses with
intermediate pauses or different delivery rates. A new cartridge is then to be put into the
test assembly. The tubing filled with water and the syringe pump are then investigated

for air bubbles and these are removed if necessary. Attention must be paid in general to
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measur enents, the syringe punp nust be programred
with the desired punp 30 sequence. The sequence may

ed of the renoval of one or nore dos
WO 2pﬁ§@aﬁgzéate pauses or differ ent del i very ratééTy\é&gﬂm?’w%ﬁz
new cartridge is then to be2 into the test
minimizdrae tha @eadm@umqnﬁgeﬁyp’qe@@ @Eh/ mmldmneﬁ‘r@ns to the cartridge

are to ¥ A8, PHETABroe: L FRbuleiiBiea & ki fasi B T
measyrehrit mogmmﬁ@cth@te%é@?ﬂﬁwﬁéﬁ@ d?@TétEHg@@Yé&Dﬂ'%ﬁgensor signals.

29 mnimzing the dead volunme in the system Finally,

The measUramyP RIBHHE CPBKar e wanelaﬁnﬂ.sa@r@s thew tirpesiependently in a
file. Té;gﬁn@'otviyﬂﬁd%?ﬁé%ﬁg?s?@r e AReddreatidrE: éth@ﬁpcfﬂattlc%re%ﬁﬁre is always

o nt conpu er “ac
lndlca@ﬁrneiﬁgweﬂumme aimpressureswithoa negdtivdhsigs enis@ absolgteahydrostatic

pressuBa 43 PHEEIAnER e JL AR Oer TS SOTEFRPORIo apee relative
pressd%@@ﬁ@élﬁﬂﬁ?,@gt:’@r]ﬁ rEBROATERb é!oél bidgsipgdr ostati c

pressure Is always icate atlvetothe air
pressure with a negative sign. The absol ute -

hydr ost at i re e of f €. kPa in € .
Four tAl AR gl G Haso e Pl HABBLSTNRY o¥5iEr 2Py YiSe with insui
LantusPASSat (Gesiinatiodu D438 9DBPa, D53 PAratdvalabie B aivERtigdid the

pressure. 10 Four batches each of 200 cartrldges one

medicamenteonipiner.dy aiatiansdn ke Sling ed thenvarious batches ard te be identified

D053) are
in this g‘%&r Hﬁ% ?é‘g‘?n("\%i%"ﬁgtgﬁérﬂgm rjnégggogéﬁﬁe'm cont ai ner.
Variations in the filling of the various batches are -
tqQ be identified in this way, and a reliable_overall
A total g AfdrERenpsdEesosaTgt out 9510 {1 BagHreraeniBsT e BHMber of

mvesh@@t"eﬁ c%ﬁ‘frﬁi?‘ég v redtidiad cfh NeeWBREHY &{F?ﬂtt)ﬁ of {H?aete@.y %)QE) or15

investigated cartridges was res
items pHr gehies dfinedsomemientshe test, to 10 or 15 |tems per
series of neasurenents. At the start of the
nmeasurenent, a short start-up tinme is followed by an

At the 536t SFaRE nhébéu'ﬂéme%@ St ﬁtgartpuﬁﬁﬁw@ g‘ r bW an increase in the

cartridge. Dependi ng on t st opper Ict1o
suctlorr RrEShAKS mrﬂa& icatindgal Depemrﬂmg m)nttbe %pﬂem fr|¢ﬁme\‘/res reaches

maximlFue el U5 IGYS R0 TR, Boks e sv8BTT o evsltion of
gaseo@ﬁ%dé‘phbh@ oXy@BR eEdi e a YatherTiseTh kﬁréses%?@ Gve ¥ siopper is

formed and previously cgr esent air bubbl es expan
very firly seatedx Newbdfasmedhend prasiously pilesept ais Subbleslexphpd. The force

exerted B} Tyt BRRARE - BB bAD AR bl o ffrane strtng
friction iagbeaecBleec@rhi Otheastd p@ra@)&%ﬁe@;ceb hifh SRRAStatidn and reaches a
short tinme. This is several tines hi ?lher than in the

high sp@@ggp asqt‘@gﬂlyngt ahis iseverdl imeg Highertthan in the guasi staady state of
sliding ﬁ&tl.ﬁbéﬂ}is i) getc‘uf)’ RREF tH@&%BBQF m%%m%ﬂ?ﬁgse %degtetdr}o the delivery
rate. The stopper speed is now constant. In the region of sliding friction there are
observed to be pressure variations derived from changes in the frictional force between
stopper and glass cylinder. After the pump is switched off, the pressure falls and the
stopper ceases to move. In the phase of run-out friction, an equilibrium is formed

between stopper and static frictional force.
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rate. The stopper speed is now constant. In the
region of sliding friction there are observed to be
re,variations derived fromchanges in t _
WO zp{ig@?ﬂ%ﬁgl force between 30_stopper and gl ass&&TlEPZOO?IOOS:iSZ
_cylinder. After the punp isséwitched of f, the
Claimpr essure falls and the stopper ceases to nove. In
t he phase of run-out friction, an equilibriumis
formed between stopper and static frictional force.
1. WOd20ie8 Ok tBnEGTd R BaBBezhunddn ofhaima bhdyAomprising
device for injecting a substance into the human or
i mal2tARRR) CBBITEBEPRIOHY a) at | east one reservoir: 5
on [ firoma); c) a punp
@cha%%ﬁ'ﬁ?&ggﬁ%gﬁwggﬁ@ﬁg&tvveen a reservoir from
a) and pumponedhanismiwigch iattdhedd)eteeen mpresentoinftornla) and an
is suitable for injection and which is functionally
conne "YB”%HOHPJ{Dﬁl ow line fromb); 10 wherein the
R @@Jﬁﬁbﬁéﬂtlmeﬁuymmermmésﬁ;m# which E8nctionally
device as clained in claim1, erein the punp
mec harwosneciedpe iagecutiowdine framad); one punpi ng
heref® onent ang‘ of at | east, one further conmponent which
wnere IR 5 aﬁﬁ%f%@”@&%\bﬁ@ﬂveﬁoi”ﬁ“dri ve energy. 15
3. The device as clained in claiml1l, wherein the punp

mechani sm conpri ses at | east one punpi ng conponent
2. dite e axslaimedin gledg iwhergindhe aymx gchanisyn comprises of at

L L AT L T

pumpicgepopentnt with drise \Wheedy.a t echni cal apparatus for
generating notive power 20 can be functionally
coupl ed to the punping conponent. 4. The device as

3. R dRAbd As Elafthdl In G € WherOR tHH%n?%@HEﬁ% 1 comprises at
conprises a punping conponent and'a conponént I C
least opeppinEsg thmponept agd atstpoaeinteadds vialnineh amextgynall present

technigibaﬁ taﬁg%%}tlgg fc{r{égnﬁgazting? glo i?g \H%gv\rgé i%%n ?ﬁ%ﬁjb%ﬂi&eﬁlglc%ngggted to the
pumpifs EBRPBAENLC BP9SWAichTa @chH%pgpsz 3t BBRERSFY RHORe power

gear punp or piezoelectrical
can be functionally coupled to the pumping component.

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

drive energy as integrated unit.

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

used to generate the motive power to drive the pumping component.
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operated punp. 30 6. The device as clainmed in one or
nmore of clains | to 5 wherein a mcronotor is used
te the notive power to drive the pu
wo 2@@#8%@%%? WD 2008/ 040478 PC]/ EP2007/ 008362 PG 1/EP2007/008362
The device as clainmed in on'or nore of clainms 1 to
7. & hegieyies asdmeddn gye cgdn@r@@ffcéamt%tq:@nwbﬁr@m theggnergy

sourcdRRSHELLABABE R HLKE AMNRo SOANISI S ool LPLYeiB, an

O5r = Eel curren
accumlietod evsciar esli o:fdomiedtla oureaxet. or nore of clains 1 to
7, wherein a transm ssion for stepping down or
stepping up is inserted between punping conponent and
8. R d&\ﬂ@é’%@%@tmfea in SJHB%%@% ch*B?axmé'ﬂd“ﬁ \FI@ E'ﬂtansmlssmn for
with notive vice as clal'me
steppmgp dewforcﬂtap)pmag ]thle nﬂserkmldﬁ@weehrmlmlmsg cmmponbaisandme

IﬂgleXI e quter wall. 10 evi ge as cl ai med
Compqr\?% PROTR PLHPB!“HECOI“I?CH‘@ 8 IYe pRwer.
reservoir has an flexible outer wall. 15 11. The

device as claimed in one or nore of clains 1 to 10,
9.  \itherdavica he Cladsed\nione o oncresifslaimsal toobmwheneid the reservoir has
- V@I able cartridge for receiving a nedi cament. 12.
an INfefRC AUPCE@s claimed in one or nore of clainms 1 to
11, wherein the conponent for injecting a substance
consi sts of a cannula. 20 13. The device as cl ai ned
10.  iThegirvies agsledned it pae o more®f haimsul icndrwheeist ihei regervoir has

anﬂexﬂﬂe Pw pne el ectroni c conponent for checking,
ori'ng-and/or controlling the punping conponent

and/or t he conponent which supplies the punping

%%nponent with motive power. 25 14. The device as
SiGRYICS #S BiREMBH IMBRe oMY P&ifr%a'mst%tol‘ﬁo whsrgin thegservoir

consmt% {) PU6mRI 5!%%93%@ Eghgﬁgé RS r@ g Pinddit&ment.

st ance iS renove romt servoir, and/or
the amount which is used for inj ect| on. 30 15. The
noy e

oduction of .a device as cl ai in on
2. Bhgdaiios Fo St oS of ToreBinBBRC! Bl h ATow (8 component
for injef:ﬁﬁg?é"s%"stdr&eﬂfdh‘éis@@Sfa*&bnﬁul‘é‘?serVO' r i's provided;

13.  The device as claimed in one or more of claims 1 to 12, further comprising at
least one electronic component for checking, monitoring and/or controlling the pumping
component and/or the component which supplies the pumping component with motive

power.

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

the amount which is used for injection.

15.  The production of a device as claimed in one or more of claims 1 to 14 where
a) a component to receive a reservoir is provided;
b} a reservoir is provided;

c) an outflow line for removing a substance from the reservoir is provided;
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c) an outflow line for renoving a substance fromthe
reservoir is provided; WO 2008/ 040478

7/008362 32 d) a punp nechanismis
wo 25@\955528 e) a conponent for _injecting a subst GHEP2007/008362
provided; f) a flow sensor“fs provided; g)
ePlect rdRHAPIDAPRAESNIS PHPVidedr age and/ or data
pLOCESS| . B : rqvi ded; h)
RHe T rardPaBarhasr e dtingrs SERINELSHBRERY o5 o by

dye | i fied senget iBesrotidedgi ve a functional unit. 16.
e us? of a device as clained in one or no

T . re of
Hai nelgctfenia gompengaisdrh Flaaoeand/or feth ripceappa crd(y data

whi ch 4 ' for. adm ni stering a substance into
t he hl}@ns‘%%yrér@?rqlswgﬁabody avoi di ng the

dast r dhatradividoall canséituentd @s déberibeskinad) ta g evé fEnedtogether to
clainmed in_cl %i m %6,. wherein the substance is a
phar mel & 8if3GHONEEURE * The use of a device as cl ai med
in claim17, wherein the substance is an insulin.
19. A nedical apparatus for injecting a
16. piier wsecela device iastalaities inurnenoomosmohelbimbd dy 14 for assembling a

..oris'n 20 a)_a base el enent for nounting.at | east
mecicABNRTB LA Co RyuiahtS Fp B iien SupgEh P o g Raman o
animaPbédpaRhdiag the gasirotddtidl #atit ended for injection; '

c) a conponent for presetting the amount of liquid

intended for injection; d) a conmponent for

i spl ayi < LUl e i eqd f .

7. SRR b USRS ol MERIF A Fhigreo s o

pharmiaogetdalon of liquid; f) a conponent consisting of a
device as clained in one or nore of clains 1 tol4.

20. The nedi cal apparatus as clainmed in claim 19,

18. Wg%&&ﬁ?ﬂéﬁ@éagtcééiﬁ%ﬁtm J m%ﬂ\ﬂﬁf’lﬁﬁ @%rs@tﬁﬂﬂcﬁ% an insulin.
and/ or processing data and/or si'gnals. : e
medi cal apparatus as clainmed in claim19 or 20, which

19, GORBAARBRTSH G SIP0 A RBRTAGRH A i Bnayman or animal
body, dStRPALiAE!
a) a base element for mounting at least one further component;
b} a component for removing air bubbles from the liquid intended for
injection;
C) a component for presetting the amount of liquid intended for injection;
d) a component for displaying the amount of liquid intended for injection;
e) a component for initiating the injection of liquid;
f) a component consisting of a device as claimed in one or more of claims
1 to 14.

20.  The medical apparatus as claimed in claim 19, which comprises at least one

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

21.  The medical apparatus as claimed in claim 19 or 20, which comprises at least

one interface for transmitting data and/or signals to and/or from an external technical
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WO 2008/ 040478 PCT/ EP2007/ 008362 33 unit which is
configured for the storage and/or processing of data -

r..shLgnals. 22. The nedi cal apparatus as [
WO 2ﬁﬂg/cq%g421h21 wher ei n the external  techni cal uéh?’ﬂggoowoog%z
consists _of a PC . The di cal apparatus as
unit wjchy 'ﬁé?@nf'aur@ﬁé‘owh%ia@gﬁfartdfar POCessing of dataarg/er signals.
- the pharmaceutical intended for injection consists
of insulin. 24. The nedical apparatus as clainmed in
22. cThe m&iicaliappabitod as leaimeduih ictaiins2 g whpngin the extdrnaletechnical unit
.Qqr ji] rt-active insulin. 25. The nedi cal apparatus
CO“'%%"?F‘ d in one or nore of clainms 19 to 22, wherein

the substance intended for injection consists of

GP-1. 15 26. The nedical apparatus as clainmed in one
23. ofheweslicH appariatss 49 cteamed in whercginmorehs claimsstoatoc®?, wherein the
h i nt eB e]d f or igéectiﬁn conS|‘;sS s.]c of Lovenox. 27. The
pharmacsitica!i"aignded JOrRIGCEAN CapESATISWE: ¢l ai med in one

or nore of clains 19 to 22 for admnistering a

phar maceutical, where 20 a) a base el enent for
24.  wnmiedipahepperadts anelaimed e cladro o frewhidhsthprinslidés 2 long-

. T renoving air bubbles fromthe

ac“”@&ﬁ?@?rﬁ&év%déam?%r injection is provided; c) a

conponent for presetting the anount of the |iquid
intended for injection 1is provided;, 25 d) a

25, ddmpwedinal rppanadus @ Mobned iiPapIoaYNars of ckiimadd, togd2, avherein the
h
sobsi RS0 i BRSYLA Gty al pope meehen o2
claims 1 to 14 is provided; g) the individual

nstltuets as descrlbedlna to f re.combined to i
26. RICEl RGRATH S HEICBEh DBE OF MOTh.6R CBma 19k daiherein the

substa%@@%t@f\Hédfférqm ﬂSn%EnggfseoféTO\%lngk”B 19 to 26 for the

prophyl axi s an or t her apy I sease and/ or
dysfunction of the body by neans of a WO 2008/ 040478

PF%!;/ ;:I)Erg Sgt?énog g?nzedlcaﬂ apparatus as claimed in one or more of claims 19

27.
to 22 for administering a pharmaceutical, where
a) a base element for mounting at least one further component is provided;
b) a component for removing air bubbles from the liquid intended for injection
is provided;
c) a component for presetting the amount of the liquid intended for injection
is provided;
d) a component in the form of a display is provided;
e) a component in the form of a release mechanism is provided;
f) a device as claimed in one or more of claims 1 to 14 is provided;
g) the individual constituents as described in a) to f) are combined to give a

functional unit.

28.  The use of a medical apparatus from one or more of claims 19 to 26 for the

prophylaxis and/or therapy of a disease and/or dysfunction of the body by means of a
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subst ance whose pharnmacol ogi cal activity is
di mnished or lost in the gastrointestinal tract.

se of a nechani cal apparatus fromo
wo 2&@5’81@&% aims 19 to 22 for _the 5 treatnent EQ?[EPNOWOOS:”&

di abet es. 30. The use of a Afichanical a paratus from
substgge whosmphargiacslegies) apdvibwisoginfggheder lost in the gastromtestmai
tract. adm ni stration of insulin. 10 31. The use of a

mechani cal apparatus fromone or nore of claims 19 to

22 for the admnistration of GLP-1. 32. The use of a

nedi cal appar atus fromone or nore of clains 19 t
29.  fldle ¢$R0T aMAGHRSIGRAAPBArASSS HAM erePF Bosm of ql@lf@%19¢<h82 for the

di cal apparatus fromone or nore of clains
treat 1;115% . .
rea m%é??f;(ﬁl%ge or the admnistration of a growh hornone.

34. The use of a nedical apparatus from one or rmre
o 22 for the _20 adm nistrajion of
ﬁjé}?aﬁ’sr%ggs aTiechRnicaL aPBRrall s Eaae farpw&r%faﬁg a9 a2 for the

admmg{raﬂ@ﬁgfg]fsuﬁ,l]al ms 19 to 22 for the admnistration of
Lovenox. 25 36. The use of a nedical apparatus from
one or nore of clains 19to 22 for the
31 r<Ta1.unsies’ct) aaFnec amc:afjl C!t
i appara us from one or more of claims 19 to 22 for the

administration of GLP-1.

32. The use of a medical apparatus from cne or more of claims 19 to 22 for the

administration of an interferon.

33.  The use of a medical apparatus from one or more of claims 19 to 22 for the

administration of a growth hormone.

34. The use of 2 medical apparatus from one or more of claims 19 o 22 for the

administration of a heparin.

35. The use of a medical apparatus from one or more of claims 19 to 22 for the

administration of Lovenox.

36. The use of a medical apparatus from one or more of claims 19 to 22 for the

administration of a vaccine.



