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WD 2008/ 0404771PCT/ EP2007/ 008361 Peristaltic
m cropu havi ng an exchangeabl e punp head The _
WO ZDHGI@A{J#gIﬁ) relates to a devite for injecti nP@T/EP2007/008361
pharmaceutical into the human or ani mal body by neans
of a sinply and qui ckly exchangeabl e notorized punp
Peristgldigdniceonviny hawae micewiiapgrabimmimpbendj ect ed into
the body. This applies in particular to those which
are inactivated or crucially lose activity on oral

The irvention sdlatesitorn daies orphjacims e ?tmia@rﬂ%edftlnfal m@@tﬂdlnhuman or
or exa e, Insulln,

i ééoi(cul ar proteins (such as }
ammaE@ Ry msansia simrle pnd aeik)y exchapgpgdieanetorized gump head.
heparin), antibodies or nost vaccines. 10 Syringes,
medi canent pens or mnedi canent punps are predom nantly

Many pbedndceuticajsent sioe injéated irto tios pod THkhis apyike inqiticular to
[ ﬁus is . the insulin syring

: insulin.injecti on appara t he _syringe. -
those WHich arddnabialed SuChifUY @Ay onatral adminairation. These
I . 0 . . e .
P e e B R T SR ouin, growtn
hormosspdoieslergns incaldolmdnate Nev g r hdped rieg santibpdigsgersmestevaticines.

. present irreplaceable, e .g..if an insuljn pen is |ost
SyringBs, HdlsarepL PeRRaT HelicaBaN R R graIp et Banihy used for
injectictORid hatbcdy. Wi th insulin pens. The freedom from

' mai nt enancé and the universal availability is
advant ageous, especially during journeys. 20 Insulin
' inges.differ. in their desigpation and graduati o '
The cof(BhER i ulih el Abnereli sha<tiln 3 iade FIVE begdeen

used sieedhe WOt 6f insADtheFABY,iIE Wak eéﬁed@?ea%kt?éerﬁaibﬁl%]@ed

fromvials or else-fromthe prefilled cartridges for
stepwigehby intipdustian of Hiasingeiire pen: esnesiallyie Gesmany: Nevedhalass,

vk B Sl PR bR R L PG

necess
are usdulibp hemyi diabetivssinaoynbifgtion With imsiihipenss THE &eedbi fom
.. the syringe. The directly visible insulin dose which
m_alntepgﬁc the universal Agailadbility isyadwaniagequss especialbeduring
i asily to check the anount of insulin injected. -
journey& .
Nevert hel ess, skill and regul ar use are necessary for

error-free admnistration with insulin syringes. 30 A
h is now very wi dely

isulin S0EARS PP s i Sttt Forminete et e
concenl A L0 RARs B TECLE 058 800 1o BE o e
from vialsrpr elsedromitné préfidlednmreidiges dosinwelin psnd. iThig heikepyt pdssible
to mix ,.d?#gr%a? R/tpieglof insulin and reduces the number of injections necessary.
Particular care about freedom from bubbles is necessary when the insulin is drawn
into the syringe. The directly visible insulin dose which has been drawn in makes it
possible for the user easily to check the amount of insulin injected. Nevertheless,

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

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

especially in Europe is the insulin pen.

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

mid-1980s and is employed mainly for more intensive insulin therapy. A substantial
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i nnovation conpared with insulin syringes is the use

of an exchangeabl e nedi canent container. This
WO 2008{04i04€7, al so called carpll e or cartri dgdPCTAEP2007/008361

filled with insulin when supplied by the nmanufacturer

and is inserted into the insulin pen before use. \Wen
innovalien gemparedopiEh Hsedin syringesiisdhpiuse of entaxehsegddhig

[ c nd,,achi rent er.al

mectdi Shpki ThlY S0980BL QS URYES RAE SR &1 Bloe i god wir

nj ectTo
tnsuhmv‘zvh"eh%upbﬁed by thé\manf £$h1ep Bndislinsetea #ftotRE g Pen before

Vaﬁnerat es during the injection an injection stroke
use. ViReR e iscereratgsl, @fg%adf%plegtt&ﬁow@rseiahn@ﬁ@kccﬁrtheucagedge and

r s ed
ccnio AL HRHSER BRI SALERAA el QbSO TLANBIGTY! i
An injectiingird! pllemgemeshenisi géhaﬁte@\tﬂ.rrm@thb @ijgtthon an injection
corresponding to the cartridge 10stopper stroke.

stroke| Waigh PRVRRTRS APHINASY OASIPRPRE B! HiesistidBPandrepUsesdan | e
presel@@%% ciqu% bR &!ﬁﬁfer&f irfth W&?@éﬁls‘%f]gﬂ I@é Efeecﬁgb sﬁt Q?lz%]!y

e neter Rani smtorm a
cons:s@ot:hegmiulﬁgmtstem wihananverall lepgthecbredspopdirigerthe cartridge

the cartridge is enptied. Reuse of 15 the
St‘-’pp%’n?&ré’i‘?ng mechani smis not intended. In contrast to

prefilled pens, reusabl e pens nake increased demands
on the user. Thus, when the cartridge is changed, the

Insulmmam@"e divideq mjetdrﬁmsnabter aind Eewaabteooneme Iis ther casegof disposable -

- ones, %%qa\xﬁr@gfe dtfwe;rﬁlé ?’lﬂgl ac @r?rll gt g Fq%élcaged By the
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 manufsétardrtaresed |§p@§éd1@¢tb§§th@r %ﬁéﬁﬁ'@' cdritighi o ﬁm;ﬂleﬁh Reuse of
ery

nmet eri ng nmechani sm Thi's nust be carri &d out
the medefing mechamgm isenal drtended dosentrast toryrefi H;adspem geusab!e pens

make iﬁ&#e%@é{? gieﬁ] o%aclalf yh%ﬂ@%éraﬁésgﬁ%ﬁkﬁ’rté\%c%ﬁw‘éﬁcg %hgﬂgecll ythe

plungessreexs sest bBeusabled infisthkl stafing posftien! Thishakes pwicded
into nanual and senjautomatic pens. In the case of

. dependigg @aIthe nadel ; by twisting exslidiag the pilpgenstem white simigtaneously
: actuatug@ taasl‘b‘e%?atl 'Furfcﬁﬁnﬁﬁ th h’rae%hr? n%:éhéﬁ@gﬁmé Fﬂ%’t be carried out

m-nes ura Ion a

very careifuég biy tine uBgr beMU%malmetMnS?mgaSteﬂ{m bﬁtheﬂ;ﬂuhgér stem
pens, use is preceded a manual_tensioni ng

f
may 0C~§HF PERpSIpRAY dyipade the, éawa@%% 3ad ;;h%h@hgyemﬁmcal stresses.
injection. In the actual injection step, the spring
is released by the user. The speed of injection is .
Reusaltflé jrelilibpenserp dughendivided :aﬂormaguaimdcwmemd?ﬁatlc pens. In

the casiBraiial PEREcgHctor CBTtAg BURON i RganIpRtyate e

in}ectloﬁ%i}?cbﬁ ‘é%l'tﬁ gﬁéﬁmg“ tHe 8N eaﬁ%iﬁb@re*s@ o?%in?éct%fﬁ By

del 1 ver y or th
contrast evith mmmtwmabc drmutin gielnsy useis prebeded: bmacmanual tansionmg of

ies, the tubin hei ng di stj nguj shed by
@ sprin {BER AIBoRC8 MRSy R BIoate it Al miecton step,
the sprih§li$MaBAsel by the dser. The speed of injection is fixed by the power of the

spring and cannot be adapted to personal needs.

DE 19 745 999 discloses a compact tubing bump of particularly small construction.
This tubing pump is said to consist of a delivery head, a drive for the delivery head, a
revolution rate controlier and other components and accessories, the tubing pump
being distinguished by the pump heéd being easily removable with the relevant drive
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fromthe housing and being repl aceabl e by an
identical, simlar or different assenbly. A great
di sadvant age of thi.s arrangenent is that the punp
head can be renoved only tggether with the drive from
the housing. This nmeans that routine exchange of 5
the punp head to majintain-treatnment which is as clean
from thadoasingtand beinpdeslaseabledycdys idepticalnsionire AT diteranigssembly.
“inpractical . I'n one aspect of the invention, there
is provided a device for noving |iquids which

A grea@ dmﬁwaﬁtagemalmmmﬁglemﬁnt lignthait eopwrag hetadsaaspes cemoved
this device consisti ng 1],Ol nt er aI ia of at | east

only tog)etlpr,yﬁtrbﬁhe dsivedroradae higpging. This meansthaj royfing gnge of
the pu&ﬁ)’ f?x%m{ ﬁ)erﬂ%g\\fﬁﬂ tf%‘atltnléﬁt MRicPist %Qﬂ%eﬁ‘) ?ﬁ(ﬁ‘ﬁs@dtld@@ §s@ble is

Iqu i'S conveye e reser 0| r;
costly,djcarvenianit aebdeipracticat; wher ei n the punp head is
equi pped with detachabl e and reconnectabl e interfaces
to the notor froma) and/or to the reservoir from b)

In one ?‘%ngégf oﬁtﬁeﬁr‘i‘fén‘ﬁ%ﬂt e & GoideRl £ 8ebit® %ﬂ%owa@ I:h[]ld%ﬂﬁhlch

odi nent of the invention, there is provid
comprige\d plarowmeutisalrig dissobrest @rsuspesded faron éhrssiaymmts@img
¢ F tlI;)er and serves a particul ar purpose. The purpose
inter a a #eePPled by a particular type of use. One purpose
may be for exanple the use for injecting a
phar maceutical, in particular injecting insulin into
a} eigoleinan or ani mal 25 body. In another enbodi ment of

t.h ntion, the interface between the punp head
b) gr{gs%"q/éﬁ’hotor functionally connects the two parts.

c) alpuinp nead iveieh icamrechy Bie indtwelfres a) bad bywaeand obivhich the
t he notor being converted-into punping work. The
Hedigris eaRvexad ¢ &f the rewAryeEe be suppiied with energy

r Preference is given in this
o EoparseRs.

on on ration by nmeans of a battery (for
whenerrgtre ;nu;repmades leaugpeil veith detab;zalnleaam reCodoeeisblec

RACEaR0 IHEmoRen B A ADAT ByheEereter Tigpt B Bagpr i5'the contro

ebg’ﬁgzmgymghpg)_work serves to convey liquid 3a

In one embodiment of the invention, there is provided a device comprising of one or
more components connected together and serves a particular purpose. The purpose
may be fixed by a particular type of use. One purpose may be for example the use

for injecting a pharmaceutical, in particular injecting insulin into the human or animal

body.

fn another embodiment of the invention, the interface between the pump head and
the motor functionally connects the two parts. This funcfional connection involves the
movement of the motor being converted into pumping work. The motor can for this
purpose be supplied with energy in various ways. Preference is given in this
connection to operation by means of a battery (for single use or rechargeable) or by
means of domestic current, possibly through an interposed adapter to adjust the

voltage and/or by means of solar cells. The pumping work serves to convey liquid



out of the reservoir. For this purpose there is an
i nterface between the punp head and the reservoir.
This interface is designqufo that the novenent of
liquid to convey the |iquid out of the reservoir can
be started, maintained and stopped by appropriate

out of ttmenesénmrr bor trispurposedhefe isten imterfacedreiween lverpump head

_ ad. s .are included h nterfa

and ] Gaskret e Bl Rat Aot duGhah Sa 1 e MG g HediGo convey

the liqdif ‘?fu@ o\‘ ﬁaé‘refséﬁd Yetarl PE SEdrRGE nRahRRI M'EEOBFQQ KR ¥bpropriate
control electronics. This interface serves to

operattonasrsarintrosensor data, e.g. froma fl ow sensor,
tenperature sensor, "glucose sensor” or other
sensors, to the 5control electronics. The |nterface
may have an el ectrical, optical, wreless
configuration. The control el ectroni cs can be used to
mai ntai n the operational state of the apparatus, the
coordi nation of the various constituents, the
exchange and processing of operating data bet ween t he
vari ous conponents, the exchange of information and
input relating to the user or nonitoring of norma
operating functions 10and of safety in relation to
the user. |n another enbodinent of the invention,
the interfaces of the punp head to the notor, to the
reservoir and to the control electronics are
di stingui shed by being easily and quickly rel easabl e
and reconnectable. The qualification for easy rel ease
and 15 connection relates to an average. operator of
the device who has previously read a description
whi ch may have been included. Sinple release of the
interfaces can be effected for exanple by di sengagi ng
the parts, by pressing and subsequently rotating the
parts, by shifting a lever, sliding a slide button,
or pressing a pushbutton to release froma | ocking
mechani sm and al so by unscrew ng, decoupling or the
like. 20 Sinple connection of the interfaces can take
pl ace for exanple by pushing, sliding, tw st
engagenent, screw ng on, coupling on, clicking on,
shifting a lever or the like. Sinple release and
connection of an interface exists in particular when
rel ease. and connection takes place not with the aid
of a tool but solely by enploying the physica
strength of a person (e.g. a patient, nenber of the
nmedi cal staff), in particular 25 resulting fromthe
novenents of the arms, hands and/or fingers. The
i nvention conprises in a preferred enbodi nrent of a
devi ce as descri bed above, in which the punp head can
be exchanged after operation (i.e. actuation of the
devi ce) for another punp head. 30 In another
enbodi nent of the invention, the punp head is
replaced in particular every tine, or else every
second, third, fourth, fifth, sixth, seventh, eighth,
ninth, tenth time or at longer intervals in each case
after use of the device in a cycle of "switching on,
mai nt ai ni ng and switching off' the punp head for
operation. The punp 35 head is changed whenever the

punpi ng
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5 capacity declines. Especially in cases of use where
value is placed on cleanliness and/or the m ni mum
nunber of microbiol ogi cal odgani sns (for exanple in
nmedi cal treatnents), the punp head shoul d be changed

of thé FreAoveid/yy pump heRME MYbidgERarein @y irsthegB dnfefiBes. The
after use. The invention conprises in a further

conngeligns Srfwlféhﬁéi&smmd t@fbeaﬂld@\ﬁlgb Tdereléssa funteer inlsslase between
pum;ﬁrrgg?ré]‘@ 'a@ﬁ c:bﬁjf‘ropgglgetrgﬁ dfﬁ‘iglﬁt%ﬁaé §%Set8 n%?rﬁgggrl]sgr data, e.g.

e for

from arflovusersso, tearparaturé sensdd, Ygloesks: Qénsn‘i?’t &} dthiehsengbrs, to the
or .gas can be injected or aspirated .

Gontrm%lsﬁ%%'%fﬂﬁ@thmaN haYP/R elgelipal, optisald wireless
conf@ﬂ"a%ﬂ ITHISUS SFo I S i %ﬁ B% I?J%%d G nh a% tljfehgperatlonal state

cannul a and by neans o nee e can
of theafip paratiss; theacasyndinagien of thavheoes corstieshts athemxrhange and

[ 0. ] h d |
procdR e Shire atbdnBidteega b dafey F%D{é‘ﬂ%% ShihE s of
mforméh&ﬁérﬁd ﬁ\lﬂuﬂ’eléﬁﬁg 'td‘th%cﬁééig)rtn%ddrﬂ: FriaY Sﬂelfd'tiﬂﬁ‘functlons

he reservoir (e.g. insulin preparation) into
and Qﬁ@ﬁia’iymredavﬁqraﬂo thedsser.15 The invention conprises in a
further preferred enbodi nent of a device as descri bed
above, in which the notor consists of a mcronotor. A

In andther embodimést of thkiimahteRe thdntes ikl of e pE Fead fothe motor,
length is between-3 and 0.5 cm its width is between

fo theore§eam andstocthe aadtiol gleﬁb'pgws dre dlﬁé'ﬂ@@@llzﬂgd ey mdug pasuly and
C aCCo LN
cuiok IRl APIRELRRARE F DA B A0Rg s 8dhtnte

conn@jtmtremmmsam avdrdgecopethriofitentente apphas previdusy read a
further. preferred enbodi ment of a device as descri bed
descrigligpenhiclh My Ve heen Neidrst Stpelesiolgasent the intsriaces can be

oo THEd I orEA i 9 LS, (ko EERIY W Aoy
rotatingh tenpear s, iy cslifing 2bliknenvslidiagtar slitigetsut{cal, o peeddimgla pushbutton
to relgs flord & IRe KB HECHATLTa 8 AR GRSGra¥iNch AP IR the like.
Sim pl?gcoﬁﬁbglr ich &f th@%f@fac@gtc'aﬂga%’ Bfécésfml @%éélﬂ?@ b)PbLi%gE{;‘ Nliding,

twist engagemeranmrhmnmmmmphag crmbhnklmmonr smﬁmeamven oatie like.
n car

simpigFafth 43icdrpSgiu oEdh mERsrh Pals ReparHiGuRr Hhepydiease and

conndtian sakds [Sxeé RBCHitANHe 3 664 Itd)dl b@@@élely By émtﬂ’tﬂm%l Mphysical
bod¥ or for continuously sup %/ neans
strengthgma, person {e.g. a patient, member of the medlcal staff), in partlcular

resultmg from the movements of the arms, hands and/or fingers.

The invention comprises in a preferred embodiment of a device as described above,
in which the pump head can be exchanged after operation (i.e. actuation of the

device) for another pump head.

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

head is changed whenever the pumping
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punps, the insulin to the human body. A manufacturer

~of such insulin cartridges is Sanofi-Aventis-in.

particular. Commercial supply of insulin cartridges

usual Iy takes place via pharmacies in nopst countries.

The invention conprises in a further preferred
capacitydectines Hspetiadly dechses akusiewbeicealuaipplaced enmeaniness

andior RS R R B S BR R BRI s
treatmé?ﬁs)‘ asd p@ﬁl§)' Hth U@ BeAPlafiged %qn@nﬂrsah eaetremmel ohevery
I nsuman anount (e.g. 100 |I.U., 200 I.U., 300

SeCOﬂdItlmB aftenose., U 1000 I.U. or 5 another am)unt) as
sol ution or suspensi on and as m xture of different
insulins. The-insulin may be of animal origin or be

The invieh€gH eaehppised amatfuhaemprcferted Emlbod'ﬁh’@'\tl Of\EEdE’\IImaS described
relates to the use of a dew&e in on

above, impbinibetninag hgad carmirss® AB6YIE- f\J1eq gteﬁfﬁgafh'mec o
needle i%%@{&%?ué@tﬁ nEB&IeﬁHHﬁHef’E\ c%'ﬁ'ng% UEGQW m%'ﬁ!%rbf%etal) through

ance 1s In articu In solution or
which l@giidtisgensambe w@;ectaui @mSpuatemlntdiost afdhadermamor anlm-ai body,

and a rgfmgb%gqn %@gﬁ?%ﬁtta gn gf r@%%%ﬁ%%%%bhrou & which
the nee%:f@ ﬁé@ﬁ’é ég’pﬁél:l 1) ésﬁﬁ%é d bé’fﬁe{e? ImelidA p@%pﬁ@:@@ﬁﬁ‘,}ament

syringe or a medi cament pen g.
pen (e. gnmshltm pﬂB)’l()l’ ancthet m,edw! pPpatatus e necstie p@mﬂd by the pump

head s¢igs 1 PRI P, igdhe AaSal Fet el bl 494 Adoribi
insulin ?F&b?atréﬂ‘&% |ht%tﬁéﬂ‘mméw0p¥nlﬂldnb@d§!a”em punp over a

onger period (from60 sec. up to several hours), and
t he nedi canent punp is usually.attached to the body.

The mv&&ﬁpe gz\éﬁ}pn@tr'g%g r&%rfhgtﬁér %lfﬁ&f Sﬁl%obrﬂ'ﬁ%rw ndgﬁ#&éw@é‘ a8dedcribed

above, e aHIdHRS AbRY @onvlzes 6f &nicrorutor. A migromaitated dldl)wgalshed by
reservoir is provided; c) n}ga head i s provi ded;

small dirsansions |t%'@ﬂgtftjl§d?et\é’8ﬁ§ﬁ angbfdL iR ¢ betwaen ;5 and
1.5 cm %)ndqghéaﬁfgﬂje LR 0% %ARd 3.8 gﬁh?w rﬂl@&meHrh‘gr d&€in the dewce

qevi-ce“accor ing to one enbodi nent
accordinboithe éntantion ti® bgsee irmparntinalar onaln elactromagnstic deve
production of ‘a device according to the invention in
a state 30ready for operation. The functional unit of

The invelifiof Rhi57isd6 R cHuRbef BrféiPed BHARUIASNE &F a device as described
above, in which the reservoir consists of a commercially available cartridge for
receiving a medicament. Such cartridges are available for vaﬁous pharmaceuticals.
Known cartridges (also called vial) are those comprising insulin of varying type {(e.g.
slow-acting such as Lantus or fast-acting such as Apidra or normal-acting such as
Insuman).or amount (e.g. 100 L.U., 200 I.U., 300 L.U., 500 L.U., 1000 L.U. or another
amount) as solution or suspension'and as mixture of different insulins. Insulin
cartridges (insulin vial) are used for injecting insulin, by means of syringes and
insulin pens, into the human body or for continuously supplying, by means of insulin
pumps, the insulin to the human body. A manufacturer of such insulin cartridges is
Sanofi-Aventis in particular. Commercial supply of insulin cartridges usually takes

place via pharmacies in most countries.
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able after operation starts in particular to renove
liquid fromthe reservoir through the action of the
not or -dri ven punp head. This renoved liquid can, in a
further possible use of the functional unit, be
injected by the latter into a human or ani mal body

The mi/mta:rmd:dmprlsmhnda fuether pfefehied embediment ofa deving atsoi@crlbed

above; RVRGHATE B AR RS A Bt raeRG PrAvan T B gy P4Ring
type (9 USbR%HARE/sRENR %@La’%ﬂu@gf ﬁé%ﬁ—bﬁﬁhg‘@@é‘rﬁ% Apidraror normal»actlng
presetting an anount of the pharmaceuti cal

such a@dhﬁ;maahowmh@t (eedi A . ldp@@ﬂdtl-hsw%hbl’/ o'iOQt:;)Ua 1000 L.U. or
d/ |
e R G B RRT TS TR F ABE e

insulinGREPbe A anphall #RM 0PBE pﬁiﬁd’udéel mcgataticnganiputdtien.

i nventi on in one or nore of the enmbodi nents as
descri bed above. |In another enbodi nent of the

The |n{l<%¥t%ﬁt lle?eﬁ {ﬁ%dus@‘l)f QBB@E@E@?&? Fr)ﬁédr;rj.e%gttlﬁé‘ Enfbodiments as

ar rraceu |ca ens are known

~ describvéd pbave fonlirgectingy a Isnbetahceg\td:?nlhmhuh"ian dri avsmiai hoqbprﬁuch a

I I
SubstanAa i InPATdAG ST EhEeIgIomor AS SHEPREIO; AN {JReon in tis
| A f
conne P 1 8 S IR her il Rim g KN FF0 g Or
injectiomiemsulbstance tmnh’odgcec‘atctih\e mgtyewittin aeshost tirvedh.ga 5 to

60 secBaRs) B peIbAD 2oryT e TCTGHEATIT REN4P Ry TRy " el

as pre\ﬂf)ué’lgéﬁbﬂ (Eot‘éf vcﬂﬁh@ Thtmbgidahlent pas comet! ipodsact with the
usual | y conprises recesses, orifices or

body qmmdmm therditast eme@tmn Ansubstanae is supalied by @ madicantent pump
over aﬁc?r?geérvde?lgd?ﬂonp S5 's&%: OL?;') chsé\}érrélrheorurg)?ERSQEQWedlcament pump is

usually attached to the body.

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

embodiments as described above, where

~a) a motor is provided;
b) a reservoir is provided;
c) a pump head is provided;
d) the individual constituents according to a) to ¢) are assembled to give a

“functional unit.

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

use of the functional unit, be injected by the latter into a human or animal body.
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251 n anot her enbodi nent of the invention, an

adj usti ng nechani sm nmakes it possible to preset an
anmount of a pharnaceutical which is to be injected
| ater. The adjusting mechanism can be operat ed
mechanically or electronically. The adjusting

In anBBEPAMISIRIMEnEESIhaNAk RNt faRlinkNE eagr'h%a%b’ Q?%lﬁfusoifor injecting a

t he pharnaceutical can be correéct unt i e. act ual

pharmﬁp@d;ttdad) intd ¢he humiascbramimabigody) camgrrising ietdradianent  of

the invention, the display serves to represent the
preset anount of the pharmaceutical which is to be
a) B lesshth ardver di spl ay can take place in the .
mechani cal way or in the formof an LCD display. The
b)r enagliustingameshanismdar presettingsamaynoushol/die paraiaceutioal to be

b carrying out the

? ﬁ%fﬂ%}etﬁplrﬁ)%d@gl gﬁ%ﬁé%& %@Bﬁg of the injection
c)paaﬁaslswapdtoﬁ conpl etion of the injection by

appropriate actuation of the 8 notor and/or of the

| - dparfglersgdneaianisre dorcaipringpi andsamyperat e inieetinn;

i nvention may conprise a second display or further
di splays. The first or the second or a further
which @idditiomaity bemlpsieels ableraspoae ell&t/lcblmcotd’ m@tti thet iatvgstion in one

of the para ri ection, resi dual
Or g et tﬁg CH@‘G”%I %f’%ﬁ%ﬁ‘gé cQj’leucose IeveI etc.
Such a dlsplay may for exanple represent the progress
of the injection by nmeans of a progress bar. A
In gt erabgdiment s e idesrtidr wnatimbappurhume‘sr mye@tlng a
eferr d ,enbod t at t one neans_for %
RGP B T iC dat & Parar e S HAPEN TamdHist 4T dag iecting
lnétﬂmr(%s}unhq:fé‘n?%\suiﬂf pérﬁ@ﬁl‘fé ﬂélla'bﬂa Fﬁl%r%rﬁ‘fé@lé%r ExbEéSof insulin

to and/or froman external technical unit (consisting

. pengrcussemtiyion the raatket are thisi @nticliclsr Ogtipen Poe, Qpitsdtagd insulin
'pe\%ﬁ%%&h&g'ﬂgﬁﬁégﬁ-&%’%ﬂ a and/or signals is installed,

ch1's con to store and/or process data

and/ or signals:
In another embodiment of the invention, a housing is the'outer cover of such a
medical épparatus, which may include a protective cap, depending on the design.
The housing may be made of piastic or metal. It usually has an elongate shape,
usually comprié,es recesses, orifices or windows, includes an inner cavity and is

suitable for receiving and positioning further components.

In another embodiment of the invention, an adjusting mechanism makes it
possible to preset an amount of a pharmaceutical which is to be injected later.

The adjusting mechanism can be operated mechanically or electronically. The

- adjusting mechanism is designed so that the preset amount of the

phérmaceutical can be corrected until the actual injection is carried out.

In another embodiment of the invention, the display serves to represent the
preset amount of the pharmaceutical which is to be injected. The display can take

place in the mechanical way or in the form of an LCD display. The release



151 n anot her enbodi nent of the invention, a nedica
appar atus as descri bed above exists in particular for
injecting insulin, or G.P-1 or a heparin such as, for
exanpl e, Lovenox. The insutjn may be a long-acting, a
short-acting, a mxed insulin or a normally-acting
insulin of animal or human ori%in or one which has
mesbanispr gludles asyriemevabelfair hublhlep whighhistnecessary before

o R B, PR P S i o

compiegbhidithe Mjstiendy dprepeétel dctustidvostithent s can be
used for the prophyl axis and/or therapy of a disease
and/ or dysfunction of the body by neans of a -

" substance whose pharnacol ogi cal activity 25is
di m ni shed or lost in the gastrointestinal tract. The
nmedi cal apparatus according to the invention in one
or nore of its enbodi nents can be used in particul ar
for the treatnent of diabetes, e.g. by adm nistration
of GLP-1. 30 The nedi cal apparatus according to the
invention in one or nore of its enbodi nents can
additionally be used for adm nistering a peptide
hormone (e.g. glucagon, thyroxine, pituitary hornone,
hypot hal anus hornone, leptin inter alia) or a growth
hornone (e.g. human growth hornone). 9 The nedi ca
apparatus according to the invention.in one or nore
of its enbodi ments nmay further be used to admi nister
a heparin (e.g. |ow nol ecul ar weight heparin) and/or
Lovenox. 5Finally, the medical apparatus according to
the invention in one or nore of its enbodi nents can
be used to adm ni ster a vaccine (e.g. live or dead
vacci ne; vaccine for the treatnent of influenza,
measl es, nmunps, polionyelitis, rabies, tetanus,
whoopi ng cough, i nmmunodeficiency diseases inter alia)
and/ or for adm nistering antibodies (e.g. nonocl onal
or polyclonal antibodies for treating a -10bacteria
or viral infection, dysfunction of the inmune system
al l ergy, cancer inter alia). I n anot her
enbodi mnent of the invention furtherrelating to the
production of a nedical apparatus for injecting a
pharmaceutical into the human or ani mal body, 15where



10

15

20

25

30

a) a housing is provided; b) an.adjusting nmechani sm
is provided to preset an ampunt of a pharmaceuti cal
which is to be delivered by the nedical apparatus; c)
a display is provided; 20d)y a rel ease nechanismis

rovi ded; e) possibly electronic constituents are
mo&«w\déwcp f the pamp b@@g %méétﬁa&@p%@wff@rélagﬂﬁ@e

v ol R3% SEcd i Gy M TuRRRIsABRL = 2s

OVE 1S provi

" Thé fidt v theasecmaiseii & fathics dﬁspbany m)ayttre tﬁs)ech’toere@mﬂb thexlcurrent

ive a functional unjt. devi. conS| of

~to
-StaWeC%é'Pe RBPEraleTHYHRA e Mﬁf“@@r@@s resigal Ay rfema'”'ng’
P

tenﬂﬁu éét{ban, c@ﬁ‘&&%sl%v%l' é{ﬁuﬁg{aﬁ %‘rﬂt%?w%f @Qar?ib[earepresent the
progregsafdhe irjectisbyg mefansrd agprogress tmremsnt S and serves

to conply with a technical or non-technical function.

A function is technical if it relates to a transfer
A nﬁgdnf:é! ra‘b%ara?tgs WRldeschBeA @ovaMdRided in(Bpleséae embodihént at

/or signals, the nmaintenance of the structure

|eastrm1&)meaos fierostoting astér ayecessing é@u@sarﬁiﬁ@re&g@alswaﬂ ayleast

B

techﬂcélhﬁnﬂﬁ;@hs@ﬁng lier shearhgle oifa PC on Widi@htaaﬂ@grm f@tf stbeing
he user of the device. 35 A conponent may

ancﬁ&m@%%a&;@éﬂ agdfos signatsais 'aﬁﬁﬁ%ﬂﬁ@cm watﬂué%(i‘ fpgtore |
antﬁﬁ @,%f %%g\ g&,lopgglrngsrel ation to the overall

e app us A conponent is for exanple
a reservoir. Reservoir may be an exchangeabl e

o G S 2 AL SRS i s e
ex@é G ggﬁﬁz@lmr%r‘:%ﬁééﬂngﬁsm oP &L5UH (R e mpﬁfd“n' é§J k&

In an [N pen or anot her evi ce

- exdamplect ovenox. FFbénnsuiMayrh@catdm@ zmjmgnacahostmcrmg bcmiyed

Anot her examl e . of hn,@lﬂn cal

sl OrsaApI TigGRO HiRTHIN AP SR CELUAGAICE g o BoF g hes
beeﬁfﬁﬂ%‘aﬂ@@& %oﬁ{}@ntidhdﬂ?rdr'b@ﬁe@fetléﬁéﬁ] giation e Q%P/ be in the form

pl unger stens, nmetefing units, ani cal di splays,
ofaa@utngxprsewmsmatterl es, not ors transm ssi ons,
el ectronic displays,'electronic nennries or-
el ectronic controls. The 10 meani ng of purpose in

Th%ma;aw iaPPaitt$ abberdirgrfantheahvaltionda dne dritherdsfdtst o

ein

embodiments can be used for the prophylaxis and/or therapy of a disease and/or
dysfunction of the body by means of a substance whose pharmacological activity

is diminished or lost in the gastrointestinal tract.

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

administration of GLP-1.

The medical apparatus accdrc_iing to the invention in one or more of its
embodiments can additionally be used for administering a peptide hormone (e.g.

glucagon, thyroxine, pituitary hormone, hypothalamus hormone, leptin inter alia)

~ or a growth hormaone (e.g. human growth hormone).
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35

particul ar the novenent of liquid fromone place to
anot her. One purpose is for exanple defined by noving
aliquid volume froma resgrvoir to an outflow |ine.
The purpose may al so be in?ecti on of a nedi canent

into the human or ani nal ﬁﬁ?f%’ 15 A conponent be
The gradical aapaiatys aecHINGAP thaientips InRRS §F MIESTdEher

om TRATES o DAY bR S0 ek b RS ol
weighhhemﬁn)mrﬂﬁordmmognts which is suitable for
: transmtting force, work, energy, materi al
(subst ance) data and/or signals. The conponents can
Fin?ﬁ"y %?é‘ a@??mﬁﬁé&%@r%é&ﬁh@&ﬁ@ﬂbﬁﬁh oReWH rho ofdts
I'Xed rrec ani connection 20(gl uing, screw ng
embodietdnts caw ba Usedkagenunistére vadgane (&gt Io@tWe@eewlwwcme

vacigia ok e Aottt i elano e uunes oL Rugl rabtes,

tetdriu@! Whoa?inb fghe ﬁﬁﬁn@hoﬂ&ﬁ:;&héﬁﬁdlsbmﬁiht@mln@ ahbfbr for
i ntroducti on of substances, in particular of |iquids

adripistering aotbagios (& anmenaciopgkeniedlyapaal agmbpﬁlg?é fgF treafing a -
sad S0 SRR o SEAERBLE o P B S PGS or nter

alisgubcut aneous, intranuscular, intravenous,
i ntracutaneous and intraarticul ar i nj ection is known.
Subcut aneous injection takes place underneath the

in %ﬁtﬁ?@ﬂ%@n{eﬂt aF ’tﬁ’eeing ARG fr e@%ﬁl%gotﬁtthe BRS GO of a

can be un e “pat I ent hi nsel
medtichr apperatlsaor imgeitty @ phaakaeseliopl iatetheniunan mnsmlma! body,
Since greater risks exist in this case, such as, for
whefRanpl e, painful periosteal injury, this is usually

r}gﬁ{ dical staff. Intravenous injection
3) 5 sﬁnﬁi@@g@?ﬁdgﬁow ng venepuncture directly through a
b) meuaujustmgu mecimrusrane@mtswdeqi trpiaset aa amwnmf @rharaiaceutical
e di r.ect der the der m
""f?'?fcg‘a'ést? &ﬂl%l'r"ef#@%ﬂ"%wedécql PHB?'@ lr‘%’ i njected into a

c) Ja%%layﬁé‘br%ﬁtde@ln of a substance into the human or
ani mal " body is to be distinguished in particular from

d) arrelesgedoedhanigmas pupddedice t hrough a nmedi cament

f f t
) BiiFBpy Mekilc 5P BUahirarg ol i 2™ 5A Cannul
f) aBlca856Mé dalick stcbedihgto treeitiventidn honsouswat by threade

of metal (e.g. steel, stainless steel, gold, silver,
dimapts andesgibegrahaye is groNifed:i s frequent !y

g) g@ﬁﬁﬁpﬁﬁal %}Sngﬁﬁj Al ot )3(8 PR Sss ngﬁe&chgH'eaa RRY%:tiBRal unit.

or s arpene at one end and nt at the
other end, but it may al so be pointed and/or
sharpened at both ends. The cannul a has at.one

A deviea.goBnes of eyl MyrecepmpanenisEdhifiyes @ particular Redioal

purpose, in particular injection of a substance into the human or animal body. One
component consists of one or more elements and serves to comply with a technical
or non—techni.cial function. A function is technical if it relates to a transfer of force,
work, energy, material (substance), data and/or signals, the maintenance of the
structure and/or form or the storage of a substance, or storage of information. A
function is not technical if it relates to the input or output of information by or to the

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

A component may be for example part of a technical apparatus which provides a
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. | ength. Ty
- Further exgipleso?f teamicrbeorapenerys @ig inpamipyiap symnge

10 made of, for exanple, plastic by neans of which
- the holl ow needl e can be arranged for exanple by

‘WO 2008/040470r screwi ng onto al@edi cal appar at RCEHEEI2083/008361

- for exanple, a syringe, a nedi canent pen, in
~particular an insulin pen, a nedicament container or
partiadfunetibrcianmetatiopdarihe Dheralldtncticn ekhe@pparatusunct i onal

A corRhBhlR Dbl P R ey Wi R AR R R

cartridge cbpsptRiy/a dubktitice (frf avtiedlat BirfedibsmBHIBICHES, 36F 8Rdmple,
body. The di aneter of -the cannula (external dianeter)

insulin) sTiw axchangeahteeeartidaainey bensuyjiabiein(pegtigidagier use ipan

insuli% ﬁﬁ?@égggﬁﬂge iorg%cﬁ_ﬁg %gﬁggig@%hi"g%‘eﬁﬁﬁ%%? animal
body. gagBRr exfmbladd a téeida icopfiohieat Bra 86vite for pumping or a pump.

characterizing the cannula is its |length. Typical-
g neAflics,

puna TGRS P G i APRRIA 3056, baces, motr,

cular a r

_transmisgions, keditomindisplaki srictronidymeBesicdes elecipningmtirdls. The

1S possible for such ap apparatus for 25 jnjectjion to
meanlﬁ@ogpmseamﬂn%@ww&h%&te [cabgaype ¢ In deskigihenin
o ) h e i o y
particu i tne MOV REIR s RBREIr G fori blaER 18 ahBiHef ORUuhRict Rier
example defived by moviranefligoidvaume(feorg.a @seinddin iolgn @gdflowdnge. The

tiset). Every. insulin pen nust, satisfy nuner.o
purposelaY A Bectiorist enaAbio Re SRt P hen gia PRdY-
order to nake safe and fault-free use possible. The

- basic requirenment is the display of the preselected
A compes@tanay bé cohaeaiedunta teshaical mgnher torenear moreigther

* compof s 3P dS8p s 55 pAACOERUEL R3eutliEgnoecton s or

exampRes eBRheAIR dDHedrapEierftd fvhidts isd BtablENios traabRiiting force, work,
requirenent arises in particular fromthe limted

energypEraterali(eubsiapee), tatsand/oesigarlsy Thegempanemte6as be
conned 1 amriBH S 5ol Pkl BoPlie Y b 58 gicariotPection
(gluing] Sdredindmvesing ora linkagel oF &1 lilepmpdsthed vitee!, uskate, an

) needl e-free injection systemis the I njex injection
interlockyseans,of Meblikwie, anariicehwaveglidetaradielink.ae| y

electromagﬂeﬂ{: ﬁgrﬁgéﬁlﬁbgb?ﬁﬁe&%g jgaoot the insulin thr Oxgh a’

ronee e adi pose | ayer of the skin
el astic spring which is tensioned nanually before

- . .injectjion stores_the necessary |njection ener
Injectiopiethe ttrodyalion Rf skbsianses. dn Partiquiand liguids, bydeans of a

cannuld iU W < HNBY P RSP o ARl LbyiED LR a5 ip particular

a pen intphe dunsan or atienal dedlyekftercaliad, subctitznsoons$, intremuscular,

. " medi canent, which in . so atjients reduces e

intrave i AT 4nEOUS AR RU R oK lenﬂ%ﬁn@wgéﬁrﬁwu{taneous

- - " o . - r . I I .

injectioft 4Rt Blab&LABmedth Hilkhihd BESENTel Ry 15aRY R not very

painful Bhd adnéde auisstai@miay e patidntddmselhtinvamuscusoinjectipartakes
_I_@roved to ge t he transfer of 'tﬂ’f{ insulin int? speci all-'

place irda & MUaee s SINCRATEBIRS AFSAB xSt [UF Gase st ass Tarifample,

painful pSABRBEANILTy, Als el PEhHEhARod by HEdDA siAF ISE RIS

injection tesk@si plasy follogdsg bgnepimeurodpeatydhyougin & waini ¢

. i nfusi on, systens for contj.nyous subgcut aneous .
In intrag AR RIGSHON NS BMERMEPRICR| &5 Basiigt A ndpr the dermis. In

intraarticular injection, a liquid is injected into a joint. Injection of a substance into the
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the size of a cigarette pack and are worn permanently
- on the body. Short-acting 20insulin is injected
WO 2obs4oh7a cat heter and a neegdl e | ocated i n RETHEPA007/008361
into the cutaneous tissue according to the program
preset by the patient. The task of the insulin punp

* humah®rtaairhal Haalysis td ®eadistinglishes 0 wapidularfrdm mtraductiyn e

ancreas to reduce the bl ood. glucose |evel, but

p
substyReenbrRUAER M dERBenbPYBR LR R IEUSIRR Ob PBRReR IReoFCatinHous

?%‘%g t ause of the continuous and

suppig %i gé)gﬁ%g cre?t]lgrr} ﬁ@%l in, 25 these punps .have
advant ages in particular f or peopl e engaged in
spor.tin

A canghigis PRSertEly & tESy Breamineh Rl Siads Shesiab{S gosteel.
sta[niés%"g?@é]sé%lﬁ %IWerl ﬁéﬂﬁur‘ﬁ?rﬂ?g S0 SF h ﬁnﬂﬂ% i%'f ?zt[g |
VW phenonenon,

a pronounce

'sharpem}cblby gendibg ad:amztartglé e‘&e/\car’muta) megriig poiatechatdiodsharpened at

o b 5 FORE S (e G AR, B8k
both ehB€. TREKafiul@Raksit Wnkrbiites 8Ly ehés husuBly BYAREI &8Bhment

severe netabolic derangenent may occur.” I nsulin punps
made af, dorametirniaibl plastic bymearss efewhioh ¢k heltow hgediatdaoniss arranged

for exa e AP S adi g Vhls ! Fig i R aRPRERICS0Sh B8 1Brexampte,
a syring8, amaddigament P8R, ihpawlidulamanmsuiin beﬁ%ﬁﬁie@ﬁcarﬁé‘!ﬁ container or
“tnsulin is present in a reservoir wth noveabl e

a med@f:lmmépumm hr-:a‘farewla gervasviedupstionahibteraction with a syringe, a
I
pen, a% Wﬁt %ﬁétﬁgt m ver agngafaﬁng% Bﬁﬂlﬁ;& the %%S;S)%Beglt& réarﬂgve or

supplyr kodid @dnvnot imtcatheahgmaﬁwmﬁma!fb@ﬂcurl ty systems in
order to protect the user from5 mal functions with

serious consequences. However, this does not nean

The drérﬂ@fer oﬁlpé)Eér‘)rR"!ﬁ Q%rr?é?td'lé?h%l%trﬁﬁmsééﬁé( %@ﬁnélm or in gauge

aratus I's unn cessar
(18 gauge Fdn2 nmj E@geageap@ﬂrratru%sgam # Or&dnm 22 gauge 0.7 mm;

tech devel nedic and oSyst ens
23 GaUgB NG Ey%@@q < LRTR0: GoaPUGT St FEmL AR ATaptor
I BHEe
for chagé{'% her eve orgﬁrrlérﬁ% &ﬁ?e@qgo In :Ieh Igll@ersfeg%?ﬁ% ?@40 mm,

30 mmj &plnamt 8lvhra, &mameand ather pengtas. nedi canent neteri ng
systens. The aimof inplantable insulin punps is to
free the diabetic fromthe daily injection of insulin

A med Mblté]:ﬁié‘rafu@s B ErticRibeRy a;ﬂfér&?&’s%f‘ﬁ!ecﬁﬁ@%ﬁ@%uﬁsﬁﬂcé o the

Insulin pens are concentraie In

-human mwumabbocm Gesidasca amm@aaﬁfels;nose@twfpeeuch anrapparatusor

m;ectloaga%?qr, ﬁ@%ﬂ%?rient&%rﬁe%ﬁ%ﬂfége%ﬁr]r%lﬁeap Hé%ﬁ"prpen Medicament

pens aeadilifabfORsyardt sBfmRRIGLE §aridieplipigés BHd e oblBnable on the
operation of a pen is-thus substanti al Ié uni f orm and
Y

market “fr@mgp@mmma@ufaqieram ﬁ@g O@Ilk'ﬁtﬂfe Optigen tiset).

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

particular from the limited perception capacities of elderly type 2 diabetes patients.
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The contents of the EN | SO standard 11608 where this:
relates to insulin pens, insulin cartridges and

WO 20@8/04@477 s her eby expressl §2i ncor porated i RGTHEP2007/008361
present disclosure by reference. 25 In the design of
the pens there are sone considerable differences to
be found in the pens of the various manufacturers.

mesiagupoli PR NP, 3P SR b e AEROHR e
injectite SPdteins. Beemiéne eQhnmipheof BeUigecsidedcfret getdr §Btem is the
standard 11608, the differences are confined in

Injex irpiac!f]@may&iemtqf Rarshi AGe¥(itholisvisiarden sxremalvthiah pepssasais
' The, d el. '~ 30. - N
used tﬁ%éoa SIH’]QS'Q\% 5@"?9‘?\ % i'i'?@g’%%%?écmm&iqrbg%en Igygxhcgﬂ'h@yskm. An

elastic'Sprmgtwiiclo 1 feheicireaahahudBsbaforeipfettivh etsrestthd hecessary
. respective nodel. The essentjal functional elenment of
injectiemenerguitherefarn The injpetedipatariabis irdlis £388 Gistriputed

“homodsEBh AR ool (AT RIRRER BREE 07" P dose

7 Sﬁ| egtor. The mechani smtransl ates the dose preset on

the dose selector with the injectio _ Jeri yed
A non PBIGIbREHENER OB ARSI SharerApated GlPP e
m‘ediczeﬁ'guizﬁll.1 Wrﬁ%rg@%g{r?%gaﬂ ﬁts%tﬂpg:/és?gfei %s?&hﬁ}o@ﬁ%‘f Mhibifion threshold

ansm r direc ction

- for insutircédmirgsiragiont hr addjtion, mexdleffiresodjetiiom greaiudesninfsition of the

51t is_ technicall ossible for the injection
punctuge siterPisae vanees b Bres] Wi SN R ST $Eng &rgvacto be
the traﬁ%Ebf {2 ih&Qir RS spEciBEtriddes e dbrayaitiodll fargBr hfiRs of the
market, solutions wth arigid (e.g. threaded -~
apparadys, redidethetinausion of &akheraccgssorss for éerfséonjng the sifdng.
t oot hed rack, curved 10 conpression spring) design
have becone established. O her possible _
Insulin pRRtpOdifaE fr@ﬁﬁin’éumhs?’ﬁnge@ I8 BeRigopipleesy asibaaticenfasion
screw nechani sm belt and chain_drive, hydraulic
systemsrfancemtiions, subsuneusriniestion of hisylinrBaydiavenpripdmately

_in.the insuli S ' rei.all vay I
e sizh BB R B SO R A oo Sk
insulin ty/Pfectéd hrolgie bycansted apg ronesd|t hecakédith the giiminto thee
_ reusabl e pen or prefilled pen. Plunger s,ten'% enpl og/eﬂ
cutanegue tispeacraiding ledhe pregram srered by fa paiient. The task of the
. , i nat. i t . I
s A% U 125 85166 bt ruce
the blowdl igluddse |evdl, ibdt withauttbeley ablestoardulate thedbioad gluedsbywith

" subsequent screw nechani-sps and t oot he earglyto?intsr&ﬁn

' cldsédjqupég@mtm{; Because of the continuous and adapta%l 'sup

these pumps have advantages in particular for people engaged in sporting activities
and whose daily routine varies greatly. It is possible with insulin pump therapy to
compensate for large variations in blood glucose, e.g. in diabetics with a pronounced
DAWN phenomenon, which can be controlled with conventional methods only with
increased effort. One disadvantage is that when the insulin supply is interrUpfed
owing to the lack of an insulin reservoir in the human body, severe metabolic
derangement may occur. ‘Insulih pumps are available in various technical
configurations, and appafatuses with syringe-like containers have become
established during the technical development. In analogy to the insulin pens with

needles, the insulin is present in a reservoir with moveable stopper. The latter is
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_ body.

20 mechani sm and transforned into the injection
stroke. Delivery of the nedi canent takes place by

WO 20080404779 an injection strngke and the resPCT//P2007/008361
di spl acenent of the stopper. The anount of l|iquid
del i vered depends on the injection stroke and the

moved miyes matordiravemtpdongdr stbe. cartri dge. To avoi d dosage
errors, air 25 bubbles nust be conpletely renoved in
accordance wi th manufacturers' specifications and the

OW‘”SﬂEB {hlél qwia%? %g@%?eanrﬁk&ﬁgﬂr%h??ﬁg@%g f[‘%%lé)ihvtﬁ@ypd#)ps are

provideld weitte d Ialrgeeduam ofrseondt@frsytstﬂresl s*umreieatcspeﬁet;t tee aser from

re re of th I t f
'ma*fu'eﬂ@r@tvw[kb%eﬂ R Getuppeda ol ot diReas fat

respolﬁél uenc & lﬁ%to@%e?é’oﬁﬁ@%ﬁp%%&@ @ﬁnﬁéﬁés%bﬂ)g e)

struction and functional "structure
of the medi canent pen. Partial functions which can be

On the, hgtisc I S Rt mistonAPREth WRhrLe! Hgioaical

develcﬁﬁﬁé’rﬁ)dh AgedicH %mﬁ[@@@stérﬂgltéahr@wgymb@& ém@ﬁaemrtrém to
ection system of the nedi canment pen.

complpteby e@ magicfroiniatiazed gedinaresidnelering sysiems: |F¢Il@@ef as

coveichrlf gt o8 s ERBR R o8 b AR, rocioament

metermg@fygfern@ Ty dikeofiikaablevihsgliih pemgs sploeeasithy dihbé’hefrom

ard of the injection nmechani smand brings about a
the daily HemtionprsUliravithout ke papd to wear amr%f@aabwnagatus on the
function to the injection systemfinally is produced
by sealing neans (e.g. 5 sealing disk). In an
autonatic medi cament pen (e.g. automatic insulin

BB T i B el e
EN iSG%‘t ncr§ 138851119 d@eﬁlkb%iééq BReRE Yhe Pﬁohg?rhdgﬂﬁgég g mépertzes of

ani smaccor e 1 nvent
the ms(.lbn gartndugemgmd pen rmaeldles) The renuipg eddribe obgration of a pen is

s sohsEARE oot any eBpobil s Bonp BeiEussinnc pim

device is inserted between cartridge and injection
systemand is to be provided with appropriate
The conterds bﬁﬂ‘&EN'ﬁB@ ﬁh&nﬂad:bﬁ@% vherethipralateddd ingulin pens,

insulin ﬁ@ﬁ‘ﬁ@éﬁ%ﬁﬁé ngeaies |ﬁ§1&\|re? rg)?é{ﬁgs gltir\l%qgaorp eé%lnthtge present

dlsciosﬁﬂ@b%r'r@f@%ndeequ' rements such as reduced 15organi sm
coun sterility, bisconpatibility inter alia. On
application of this functional principle, numerous

i the E3HQRLER P sdneld B bt SR RRPAUE b e B AR e
pens of BRMRIHOUS rraémifadm@:@e TheREAsb tHerdBE hicdfor eRatpléthe

insulin because a subat nospheric pressure
designatiarstes d‘rﬁ%ﬂn& taegeteaipupsrighildren sidarbapennle). Becprgeipf the

eaurehifd BERREA TSRO T S B s
partl_cul:iaﬁ kcéri’ér{ﬁa;!ﬂeg;r‘g]lbﬁ enéliEiisemal thaaeldzaae m&thanisn CHié tbsgselector
and the dose display are mostly subject to ergonomic reqmrements and result from
the general design conditions of the respective model.

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

and of the dose selector. The mechanism transiates the dose preset on the dose
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to the accuracy of dosage and conpatibility with
ot her conponents. The EN | SO standard 11608-3 is
WO 2008/04042d Wi th these requingnents and descrRUBEPR2007/068361
25 fundanental aspects and the geonetrical/mteri al
construction w thout unnecessarily restricting the
selectshajth thé injbeticee tergy gerivad &ophdrenmbeasel ronathanism into an

.. .inmperpeability of the cartridge nmust |ikew se he, .
injectighGPEa oF FeSLRPEF UGB AGHHGS o] B EnsroH SrAnsyiied oither

| d;recﬂgg&wngéar&hgpeéﬁﬁnm mh%!ghoawﬁ]dﬁénxrﬂsdim{égﬂ@fﬁrss%.

armaceuti c glass wth hirgh neutralit
chemi cal resistance to insulin. Before filling, the

R o IR IR YT S T —

to varpini 89 and breakaway forces of the stopper,

I ncreases the accuracy of dosage and reduces the
di ssol ving out of glass constituents during a |ong

in ’EheStO .a%e time. The dr? rlee q[ﬁ si | cpni ?,ti on.corr.el.ates
nstlin Pens clfreaty BYATaE oning askeh ot Wi & foig T e
threadb8lsped|ef tobtHRdSi=RRPEF a ﬂéxi'bieﬂéet.?hﬁjr?&i fRIth&Y rddke curved

sen5|t1y|ty of the insulin to the silicone. The )
compreagion isggag) designihade decomeedablished. Bthat pansitie configurations

I r t St.0 ' sk
sueh & BRNESRTer oSSt EBT ghiy HEfLaRIoRdif e,
hydraulienemsihiissien, cargiked traabmigsiey)reabiok empldyediatheisulin pens
ressure situations, and the m crobi ol ogi cal '
currenflygammeeysially @yattablgl | or gani sns in long-termtests.
Further inportant points are the nmaxi nrum al | owabl e
stopper forces and the nunber of punctures of the
The desital solgtidns kf thiet tigid andrflexitde tyi@ Vay widelglawl depend on the kind

steril e di sposabl e_products enpl oyed to guide the - )
of pen;ifs JeH3A ﬁtpeafortm@f"f%gfiﬂ?m-a@ang%%i%ffﬁeemaﬁgs afg ﬂ%%@ed

| spindle-gl?rytoéfr%cﬁﬂélékﬁ oF co%aﬁl&n@%f l@ﬁé tib d888e ldb@e %b][éctﬁ%',ean angle

requi rement's because the real functionality o
of rotafiors abirespading taattd dosdisgeyettwitio thyhaid ad pletent idenicos and is

e b R o e T oS W
mechafiiht bh8 $&raidrAft R tha iﬁfe%tio%trb%.zed grinding of

cannul as nmakes it possible for insertion into the
target tissue to be substantially painless for the

. ati.ent and cau only slight .tissue.d e.on
Deliver§i 3y 1 mgHcUBanhakes piagecsy SHeaMrEr 11 I aogcaiftkg and the
resultidj fibplateRicht 6£thestbppat. TRt AN EofliarNB8svarédBepditisson the
i's an obl |tg?._aeiory requi rement because the

injectionratekesans! hetiptaspal Hemetercdthe icagddasisto peoid sogage errors, air

bubbled i ORI FihBvod il &k Bhnd SAMEECOR (e

specifidatidofbighdpe. ENVSD sthnggr NEE0H.9n agldnions bfiesdelfveneef the liquid,
~which are scarcel ){) visible.to the eye after

a sufficiently long time should be allowed to elapse in order to ensure a steady state,

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

The reservoir for the medicament (aléo referred to as cartridge) influences the

construction and functional structure of the medicament pen. Partial functions which

can be distinguished in this connection are firstly a protective function for the

medicament, then a conveying function and finally a coupling function to the injection
system of the medicament pen. The protective function is achieved by the cartridge
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bei ng used two or nore tines, they should
nevert hel ess be changed after each 25injection for
WO 2008i84070f sterility. In atfdition, crystal PCIéP2007/008361
insulin may bl ock the needle. Mreover, air gets into
the cartridge if there are tenperature variations,
as a waqleali.byby atoppry glassabedyeand sealinthdisk. Ehe m@ymgﬁrue\ction for

f f
the meliEiEns BBt e TR as s PP et Blih tieidef the
injectié n@cﬁé@%bfﬁérﬁﬂinﬁ%ﬁﬂ@ut@ﬂ&hm in@iweesn tiecslerigen The

pro uction, use and investi gatl on of m crosyst ens
couplinghfupistion i thel ime@tlan@yshegaflnamblarnr@dwedf bwsepling means (e.g.

sealing azsgfﬁ%a%l\ﬁ Qrgfa Ct ' Odé’c%rgm% Qﬁ% g@@séetﬁgﬁlg?/é H‘\{sruﬁﬂ};r)éegﬁgtbp

 injectidreghergl e9¥ppikidashe wrge ith altRBgtaht ragsmigsionnAnamérgy

anal ysi s, and microreaction technol ogy. These
supplyrangk syl upi apppdditinaely BRERSSENGNS in the mi |l i meter
and centineter range because it is-the anount of
fluid and not the size of the microfluidic system
In the Mfaictibn insedtapiEn agtoriding for taetinearitions the rlnedm:dchdnt ¢e.g. through

such systens show significant differences fr
insulin}igrPENEYeshapt BY disalacoa)ant Shine,soRISEDYMadnE g injection

e A O S AR s s
cartriddeehay irgectioh styseemlanddsftd) be memded ewtkm;ﬁmopnahenkbdaces

ff d el d
The puininice CONGR RIBHEGICAELS 298 sefiscer b Ran At ety the

medica‘rﬁ‘&\td§§ HyuiiR! PRYGIVIR n@@% GoRRRbERfdatAbMtPEuch as reduced
m crof ["ui di ¢ conponents, e.g. m cropunps and sensors.

orgamgrhe:otrj]ohstaimty @magypaimdﬁytryetoalla he actuators results
that th
on apriGayat Gbir & KPRt e s oREoRBRe b ins ligwd

pressuféiﬁ)rtﬁeSrﬁé‘d:@émeﬁ%oﬁtbl J&Mfére@b&%ﬁﬁiar@@hbmﬂpés are
frequently enployed and at tinmes considerably

converutzmalemgéacaﬁ@n@ Pﬁﬁl’f@ﬁ wisction (e1ge apviesWin perysbecauserd sub-

mos e S BEAR EBR  lofunr  f

m ni aturization of mcrofluidic conmponents. 15
Di abetes nellitus is a disorder in which-the body i.s

Insulin pagddges srivpe @SIBIMRVRAKAENY B Propredikesisnt asd rﬁ%}* satisfy
high stﬁdqajﬁ%.ggﬂ% gé]{a eSathEHthﬁr'n?FlS!bHéP é&racbﬂ(éﬁhie \cﬁidg? felation

ransport glucose Trom

to the aeelityaff dosagd eay. coﬁh}ﬁatmnmpw:’@l stheseorhpasénts SThe EN 1SO
conti nuously kept constant within narrow li

standarighL00B03 iy 00sieT R 9B, eSS FRAy TEmeS SPRIASSCARES U ace.
fundam*epiér%%ge&@%d%%fg%&%etﬂr:amgtérm cORSARABS Wikt | N and

unnecessarily restricting the shape of the cartridge. The pharmaceutical

impermeability of the cartridge must likewise be ensured.

The cartridges consist of a plurality of _subcomponenté. The principal one is the
cylinder of pharmaceutical gla-ss with high neutrality and chemical resistance to
insulin. Before filling, the surface quality of the cylinder. is improved by siliconization.
This surface treatment reduces the sliding and breakaway forces of the stopper,

increasés the ‘éCCufécy of dosage and reduces the dissolving out of glass

constituents _during a long storage time. The degree of siliconization correlates in this
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D abetes nellitus is diagnosed after taking blood by
nmeans of appropriate | aboratory apparatuses. An

WO 2008040477 bl ood gl ucose | evét nust be det ectRRIT/ER2807/008361

| east two different occasions in order to confirmthe
di agnosis. 25 Diabetes nellitus is the termused when
connectien glithdbs devet vt thenkrtonadoices tdfi¢hdbiopdeplaigni being set by the
.Eﬁcegﬂ_ls .the_sgﬁ ed value in at | east one of the
sensitviyof fe@stis isthe§iligol& i ng bl ood gl ucose - 7.0
~ mol/1 or 126 ng/cll b) blood glucose two hours after
“a dose of 75 ng of glucose 30(oral glucose tol erance
The caréidge is skiletl ainpdthends Bogasighdiricajodsire partgl theasepper and

the soppq AR GBIGAIRsENa) N e SRRt clk BT B B giAE Bpotgnica

impermeasiigfinWakiets presSUMPsRIBH ahatite ANEBBIIHISA IMPEfNeability
as, for exanple, polyneuropathy, m croangi opathy,

to all argenisansgn dpar-teym testd. fropheh mperen nepHs laye Hreomekinaing .

atowabRce i B o SRR B BB sbSFRABE W o

~cannuleevel) is lower. 5 Diabetic coma is a

life-threatening acute conplication of diabetes. The
bl ood gl ucose | evel may in such cases extend above

Pon 00 B8 BeriATSRELANERIAILS BNERSNAE GO IE DA 56 of re
cartridge thic eiok tarper tisduca Thigyiané eabjeot) Justilike eketridfed,do stristh
car bohydrate, al cohol abuse ar, iqpcorrect .insulin, 10

requireipeRig decause the Fealifgrrtionaliy sl the npulin Pepie aghigyedh eplys

througR 2 Bob¥Rftiof I 1AL 8E SomidnERRE TheHoRlRS Esndidts'of al Bnfllia which
: sk _

bsol'ute insulind rency fromthe outset an
is grouhdedthonends apdsshibh & satliy avgartridgesadiachmeoms pgee. Optimized
.. .. 15Type 2 diabeteg is characterjlzed, by a redyced
grinding RS B ROEEaRkTS | pSaRlE tor MSeaiar 19 heCiret Hesde to be
substantially painiess for the patient and causes only slight tissue damage on
withdrawal again. Likewise, the cartridge sealing disk is pierced without extensive
fragmentation. This is an obligatory requirement because the impermeability of the
cartridge must be ensured also when the needle is regularly changed. The cartridge

attachment piece ensures a firm fit on the insulin pen.

Even if pen needles show signs of wear which are scarcely visi_ble to the eye after
being used two or more times, they should nevertheless be changed after each
injection for reasons of sterility. In addition, crystallized insulin may block the needle.

" Moreover, air gets into the cartridge if there are temperature variations, equally

causing dosage errors. Thus, a temperature change of only 15 K causes up to 15 ul

of air to enter the cartridge.

Microfluidics is a subsection of microsystems technology and includes the des'ign,
production, use and investigation of microsystems which manipﬁ]ate and treat
amounts of fluid in channel cross sections with dimensions of from 1 pmto 1 mm,
Microfluidic systems are employed in medical technologly, -bioche'mistry, chemical

engineering and analysis, and microreaction technology. These microsystems may
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' compoﬁ%

deficiency. Type 2 diabetes can usually be treated
initially with diatetic neasures and tablets. Insulin

WO 2068/040477nt frequently becbfres necessary dBGTGgP20&7/008361
course of the disorder. 20 Type 2 di abetes has becone
a W despread di sease predom nantly in industrialized

have dimentiohs in theveiligaetengnd mitimﬁfteremgeit@@aaa@l itop &t agpount of

ded h
fluid afig gt el PecB e uatE) Wt e o Raricr R use
In addﬁ?o?bgﬁéﬁ?ﬁ?@ﬁg 'shew §§Hfﬁ€éﬁ¥l ditfer@intb s frodt coRledifibnal fluidic

uctio is al so possible in the case of type 2

systents bbeiuss dof the spiadyarooants af fluig anskoiters seadisyalem pees.

ot GBS0 UL e e URENY HF R fow bocause

surfacg-‘ﬁﬁﬁéc? BfiyctiRen dib&rddtansaad errsekineveforeas dﬁﬂ‘mh@t@gﬁéw
kept Irn or .near the normal range with sufficient

approqmeme thegetoye measssay femihe dasignupeaductign angscharacterization

ns are avail abl.e
of mioggte BB koMo hale I b A co fiant eneroy
densitfdbf bl fuRbrsaeblRS intheihwuith aefallipy! S@thﬂt&heyﬁareanml agnparable
I nsulin has different am no aci ds_at i ndi vi dual

with cqmyentions §omm§ﬂ@dmvﬁ1ﬁnnwweﬁecms Gip this raRsop: egemal es

actuatrg?slﬁr ireﬁt]?gt%? % ar%f/)é{r}}da?r{e ﬂ*ﬁ%& :cgpg?@‘?ﬂ?)z grﬁgéﬂbeatﬁe
d:menéumswf nh@tmyaln@ymemHmuogbnam mwpb:stadqomrmmlsny af the

ame; Novo Rapid). Sl ow or ex i.ng, ...

particlsaid meleaes e trﬁ%wrﬁeff hmﬁghe |"H§'@ Lm? picdfuidic

ffsi on extended by neutral protanine hagedorn) zi nc

stlins and various insulin anal ogs such as gl argine
. (propr| etary name: Lantus) and detemr (proprietary.

Levem ed ip insu ra ar,e
DiabetRs RtiH A Fserdidn Wi e Eodw?n' el B Y pibigg and
approd}fhf@g ub&SHY] mﬁaéhﬁtan%urﬂs bR MsttiRahsiih isntedliréd &Nfansport

an extended-acting insulin in various m Xing rati os.

glucosd rba0the H6od bt e Lrlyef By Babs mhethieed ghcese sval is

contigbBH et EERBB TR BEERT R 5P B S8hAo
This taR@@ﬁl%Eb'tﬂ%bh'tﬁé %tbfblé%?‘ ef BiRytwhaeddmidnampraid glucagon.
m xed insulinis injected at fixed tines. Mre

|ntenS|ve conventional insulin therapy is enpl oyed

Dlabet(%1 ggné gé’r&cf%‘%dcé@%rptgpg% at%%@ fbl)jtr?f@ sl?Péngt?Sbﬁé‘t% Ialg&atory
apparamsbenplﬁ & aske®Bldoplutosd hashmusabd datsaad dnat ldasy two

insulin (bolus) is given additionally at neal 20

different m:g@smns in order to confirm the diagnosis.

Dlabetes mellitus is the term used when the glucose level measured in the blood
plasma exceeds the stated value in at least one of the indicated cases:
a) fasting blood glucose — 7.0 mm_ol/l or 126 mg/dl
b) | . blood glucose fwo hours after a dose of 75 mg of glucose
{oral glucose tolerance test) - 11.1 mmol/t or 200 mg/d|
c) blood glucose 11.1 mmol/l or 200 mg/di associated with severe thirst

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

Untreated diabetes leads to elevated blood glucose levels which may lead to various
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Conti nuous subcut aneous infusion of insulin by nmeans

of a punp is suitable nanely for type 1 diabetics.
WO 2008204047 in is not injectetB but is passed PRTERPR07/008361
' body by a small punp. The punp is permanently present

on the body. The insulin is supplied through 25 a
sympt@mtsIwﬁdatewtdriseqaanmﬂesasud*h@,ifns&*afﬁpiﬁun@yugw&’lpﬁwys

.. delivers rapid-acti i nsulinp at |l .
microangiqnRaizy. n @?HQOB?{E&)H‘%WP&Q}% BS_SH%DEE@S%%!. ?fihl%s. The risk of

late da?tﬁésgﬁ B6mibABl)is less VBRI ithedizyease gileptodentrythrocytes

I notropic peptide (G P), one of the nost
(HbA1c hpaltiaddwerepr esent ati ves of the incretins. Incretins
30 are produced as hornones in the intestine and '
regul ate inter alia the blood glucose |evel by

Diabetil ¢dth & b He-ihsatehmg fhraesmiplicki pldighetes. TAdkIood glucose
amount of intestinal hornones produced depepds on th

the | .
level mmynosuchicases butepdrahave 10LMoId, svsgriajed Wi excpgsive acidity

oo B4R b HE SRR R 4 AL i oy

 infectidiBs i8R oPRBIhALE chbaHydvatbyalcohesthiugator dmmrtdehinsulin

i ntravenous i nfusion and subcutaneous injection of
dosages P1 in type 2 diabetics leads in nmany cases to

conpl ete normalization of the blood glucose level. A

problemis that GLP1 is inhibited within a very short

A di_stirgitigﬁt ibw&jsib@tqmdndypeepdiaﬁegag 1arM typPR-diahetes. Ipftype 1
ubcut aneous i njection of . can, maj ntain: 1
diabetqs Hieh i@ abrolita aHEn Q@ﬁ?'eaﬁ!r VOE@H&O‘@%@? g egtimght s

2iBOL ML | ! |deection of a persistent effect of
possm%%ﬁ%ﬂb&gy%?%c%%r able in the devel oprent of
Type 2 diabetesas thagciriZedrty agedureddngein sgisiivity énde relative insulin

.. DPP-1V b har maceuti c .10 QWM. QS -
defcieRg LSRRI CAL Pia e BPae A RS S egpures and
tablets@[HEuRh 30018 cetBRMIC QXEHTR IBscomies Aesavsaty @iy thewmnde of the

. bovine somatotropin (cattle) and auxin, gibberellic
disorderci d (plant). Somatotropin (STH) is al so known under

t he names human growth hornone (HGH) 15 and growth

hornmone (GH). STH is a peptide hornone with 191 am no
Type 23§ihB6tesFaRbigohn atiliesprebadahsdasetiredemnirantigin industrialized

pituitary under the control of somatotropin- .
countriee] @ueieaingalack of essrcisazppgiobesfy) aeTsaf as the main cause.

hy.pot.hal anus... STH | _ AV .
rype 2 MABLEE AR IR AL R O ESERE ol 9 Sbot
measufids, EBpeemlly sintingBEWightedsction. dhisraisspadsible.in the case of

Overproduction results in gigantismor 20 acronegaly.
type 2 diapetesicsempEY AL AUSE: (R XTI RGBT has

. bgen_tre f Qr Ik [ f
viguanES, bl ie flsa3BE O Fest TSI BiicPinsii & ncoBssary
when the il dlucbes Rvel pars sivlibegérbekeptic er et the nprmed range with

. mani pulation in 1985. 25 Interferons are produced as *
sufficient pereanen¢rohe aRAPSHRf AR BIC3sHISRI | eucocyt es,

fibroblasts or T |ynphocytes. An interferon is a
protein or glycoprotein with an i munosti rmul ati ng

Variou$ hsiiling &iré wiaible for instlimthensmalA disfirction is nseallemade

are divided into al pha-interferons, beta-interferons
accordineiodhmAAIRTERH RSO SHRTBICREF AU, Ansgiainy MRl as
. ..' . . f H i T 1 . .
aiferei i bHARY 8 BB EA bU5fichs' Binicied At HiMad eliA<The
properfiéd Aia9beschdreyeat fherebyB/ C, hepatitis C.

The rapid-acting insulins include human insulin and various rapid- and short-acting
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A vaccine is a conposition produced biologically or
by genetic mani pul ati on and conprising inter alia
WO 2008/040421 proteins and/ or1®NA or DNA fragP@WEP2007/008361
and/or killed or attenuated pathogens (e.g.
i nfluenza, SARS, poxvirus, pathogens of neasl es,
insulinnampsgs sudiedd glulipiol (pmm@tartyl rrampaABidgeNkswb (Wm@aptaﬁg name:

cough). Known types are live vaccipes (e.g. cow pox),

| Humalegy éﬁGeﬁsééﬂl(PRP@r\?%ﬂ@é%e Weve Bagidi-enuat ed viruses or

bacteria (e.g. MWR vaccine, yellow fever,
polionyelitis) and dead vaccines with i nact i vated or
Slow-ddtinbent extendeelsactiingtiastlérs a'ed*ﬂPleIdnmliint(bantm inbdireeith an

action gicT sy N oraiaguea ReeSdem SySitnes apduarls hsuin

o TR N g5 e
Levememd D- gl ucuronic acid or L-iduronic acid. Chain

| engt hs consisting of 5 units may be sufficient for .
anti coagul ati on. The pol ysacchari de chains nostly

- Also ugéﬂ’ f iRsTR BRYARY aleBild iAbuReS MReReddiy, ﬂ'ﬂféléeﬁméglms

‘Besi des unfractionated heparins, use is also
rrade of |ow rml ecul ar weight fractionated heparins

. ' l.ec f ¢ 0 i.NS. L
wixed g B SEetf bl nthadis R bbb PR PR i
variou®midAgraticy. ¢ 0B P2 HTEES, %d/X’O%"BD@O%ﬁ]lﬁQtesba’rebjsﬁu@! n@sulin

to antithronbin L1l and thus accel erati ng

therapy st ewaysdre aeceppanigddy r@ga@md@ﬁmﬁn@%ﬁ@@he plpod glucose
Lovenox (al so known as clexane) is a conmercially '

level o Vailabl e phar maceutical preparation with the

phar macol-ogi cal |y active ingredient ‘enoxapri n sodi um
The active.in edl ent | s one of t ow
In convgatigRa! ingwiy ih %ﬁnqdn%tapuab% Q;s%%ﬁ'@ '%é’u%@’f?e@t fixed
[
times. Mdfle ﬂwt?r%l\?é ?gﬁv% ot@ig%? iR Y ﬁt#aﬁg id é loﬁﬁgﬁﬁgﬁggagtig ffor the

I ndr cati on oX are t rimary “pr
therapyjefetypeeﬁ diabaticariho thes casbea bpyicafuppbep ensured Wit abesdédasnded-

action (st frasal i BUETHRNG BAOPoLiTe <V EARHgonaly ot meal

times. NON- Q wave myocardi al -infarction, and thronbosis
prophyl axi s and anti coagul ati on durlng henodi al ysi s.
mai n apparatus is reusable. It consists of a housing
el ectragni cs and

Cont:n%ﬂpccg}%le?g@dm%é H%l‘?l?rzby ineqrniSé)(% 2pump és s%?aet{!%/iamely

for typd $ didHdtiesr TS 91\§uﬁﬁ‘i’s Hbi RjdciéE blies Pasted Mrbeha Bbdy by a small
appar at uses, and - wi a start button and neterin

pump. Boe pemp rsr;@rmampntiwdeswt@ndhgﬁwabme mulmamumgled through

a atneFAFAH S0 TR RS 5 O A et el
small eﬂﬁﬁﬂhﬁar@lh%ve% -prolonged period. -

Glucagon-like peptide 1 (GLP1) is, alongside glucose-dependent insulinotropic
peptide (GIP), one of the most important representatives of the incretins. Incretins
are produced as hormones in the intestine and regulate inter alia the blood glucose

level by stimulating insulin release in the pancreas.

The amount of intestinal hormones produced dépends_ on the amount of

carbohydrates taken in orally. The GLP1 level increases much more after oral
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Exchangeabl e punp head The punp head consists of a

punp chanber (tubing punp) and a fl ow sensor 10
WO 20081=i04gy neter) which are2acconmodat ed i n RCTVEP00F/008361

The housing has interfaces which can easily be
separated and closed again (fig. 5). The flow sensor
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plants hlgﬁlgwﬁ%§3}n‘f)lé) g?é §5r%gtso'tl%%}n (human), bovine somatotropin (cattle) and

auxin, gibberellic acid {plant).

Somatotropin (STH) is also known under the names human growth hormone (HGH)

‘and growth hormone (GH). STH is a peptide hormone 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 normal linear growth. Reduced production or reduced response of the

cells to STH results in short stature. Overproduction results in gigantism or

acromegaly.

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.

Interferons are produced as tissue hormones by human or animal leucocytes,
fibroblasts or T [ymphocytes. An interferon is a protein or glycoprotein with an
immunostimulating (e.g. antiviral} or antthormonal effect. Interferons are divided into
aiphé-interferons, beta-interferons and gamma-interferons. Interferons are
obtainable from various manufacturers for indications such as viral diseases

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

A vaccine is a éomposition produced biologically or by genetic manipulation and

comprising inter alia individual proteins and/or RNA or DNA fragments and/or killed
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conpartnent 7Cartridge 8Cartridge view ng w ndow
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exchangeal e punp head 11Motor 12Motor coupling
or attélated pathpigens 14 . adiucozac SARS, Ipok @RIy, pedtogande)f measles,

~15LCD di spl.ay 16Canera batt 17lnterf e to PC
mumH el PRl YD BRL RO SHICSPERSE vt ¢ on
21Cont act area of the exchangeabl e punp head and

basi ¢ body
Known types are live vaccines (e.g. cow pox), attenuated live vaccines with

attenuated viruses or bacteria (e.g. MMR vaccine, yeliow feve"r, poliomyelitis) and
dead vaccines with inactivafeq or killed viruses or bacteria or constituents thereof

(e.g. inﬂtjenza, cholera, bubonic plague, hepatitis A).

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

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

sufficient for anticoagulation.

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

40 000. Besides unfractionated 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 enoxaprin sodium. The

-active ingrédient is one of the low molecular weight heparins with a linear dose-

response relation and a constantly high bicavailability.

Areas of indication for Lovenox are the primary prophylaxis of deep vein thromboses,
therapy of deep vein thromboses with or without pulmonary embolism, therapy of
unstable angina pectoris and of the so-called non-Q-wave myocardial infarction, and

thrombosis prophylaxis and anticoagulation during hemodialysis.

Examples

The insulin pen consists of a main apparatus with exchangeable pump head. The
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of the exchangeabl e punp head (outerside) 28Cover
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electronlcs ancp %ng?g\{/asrz]t?pﬁ gare%c%o?n“n%&?a ecri (? S Fl uhg Eaﬁg 3). ?t is further
provided with interfaces to external apparatuses, and with a start button and
metering button. The pump head is a disposable part and is employed only over a
short period (1-3 days). It has interfaces with the main apparatus and with the pen

needle (fig. 4).

Exchangeable pump head

The pump head consists of a pump chamber (tubing pump) and a flow sensor
(impeller meter) which are accommodated in a housing. The housing has interfaces

which can easily be separated and closed again (fig. 5).

The flow sensor in this embodiment is separated into two components. In the pump
head there is an impeller which can be produced at reasonable cost (test object).
This is changed together with the pump head. The rotation of the wheel is detected
with a slotted interrupter which is firmly integrated in the main apparatus (fig. 6). The
flow sensor may also be present in one piece, in which case it is either infegrated in

the pump head or separate therefrom.

List of figures:
Figure 1: Front view of insulin pen (dimensions: about 120 mm x 45 mm x 20 mm)
Figure 2: Rear view of insulin pen

Figure 3: Individual components of the insulin pen
Figure 4: Interface o the pump head
Figure 5: Exchangeable pump head

Figure 6: Impeller with interrupter



Clainms 1. A device for noving liquids which conprise a
phar maceutical, the technical device conprising at
WO 20084340474) a notor, b) a rex®rvoir, c) a puRSTHEBE007/008361
which is driven by the notor froma) and by neans of
which the liquid is conveyed out of the reservoir;
and d) control electronics; wherein the punp head is
Explagdijoi ¢F pecbndnlifibeebet achabl e and functional | y
reconnectable interlaces to the notor and to the
1 reweivoir. 2. The technical device as claimed in dai m
1, wherein the punp head is further equipped with a
2 deﬁaﬁ'é'PP&bWEde%iHE) reconnectabl e interl-ace to the control
3 Egg*ﬁﬁ'j nics. 3 he technical device as clained in
6':’ 'ﬁp erein the punp head can be exchanged

4 oBra [mggﬁh%g Esurrp head vv!thou.t using a tool. 4. The.
t eChNI C device as claimed in one or nore of clains

5 1 dofer ShcattB@cBhfdethée punp head conprises a flow sensor
and/ or conponents of the flow sensor. 5. The techni cal

6 delatiige ampadmantmed in one or nore of clains 1 to 4,
wherein -the punp head carries a needle. 6. The

7 tekMAd%al device as claimed in one or nore of claims
1to. 5 wherein the notor consists of

8 Cartridge viewing window

g Basic body connector to receive the exchangeable pump head

10 Retainer between basic bedy and exchangeale pump head
1 Notor

12 Motor coupling

13 Interrupter

14 Electronics with LCD {rear side)

15 LCD display

16 Camera hattery

17  Interface fo PC

18 Onloff swiich

i9 Start button

20 | Dosage buiton

21 Contact area of the exchangeable pump head and basic body
22 Coupling te pump

29 Interface to cartridge

24 Interface to needle

25 Needie

26 Retainer between basic body and exchangeable pump head

27 Base part of the exchangeable pump head {outerside)
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a mcronmotor. 7.The technical device as clained in
one or nore of clains 1 to 6, wherein the technica
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cartridge for receiving a nmedi canent as the
resetvoir. 8. The technical device as clained in one
or nore of cIainB 1 to 7, wherein the reservoir

conpri ses he technjcal device as chinmed in
ﬁ@eé?”WﬂFém$W@EP5PWEPTm@@”%m‘ﬁhereln the reservoir

separ at fromthe punp head, in
H%WBpa feXCﬂalﬁea’gppmnehgonprlsmg the notor and the
cRdid;r ol electronics. 11The production of a device as
claimed in one or nore of clains 1 to 9, where a) a
mMpbRy 1S provided; b) a reservoir is provided; c) a
punp head is provided; d) the individual constituents
asutigscribed in a) to c) are assenbled to give a
functional unit 11. A nedical apparatus for injecting
aVpleadgraceut i cal into the human or aninal body,
conprising inter alia: a) a housing; b) an adjusting
nﬁ@ﬂ%ﬂﬁ%nwfor presetting an anount of the
maceutical to be delivered by the nedica
Eﬁ“ﬁ Bus; c) a display-,
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d) a technical unit in the formof a rel ease
mechani smfor starting up and carrying out the
injection; -with additionally conprises at bast one
device as clainmed in one or nore of clains 1 to 9.
12. The nedi cal apparatus as clainmed in claim1l,
wherei n the display consist? of an LCD di spl ay.
13. The nedi cal apparatus as clainmed in clainms 11 or
Clat whi ch conprises at | east one neans for storing
and/ or processing data and/or signals, and at | east
one interface for transmtting data and/or signals to
1. andd @tk FPILRR 1§Hs SRBREn R HnGlacdiidal, tlchital dvice comprising
- configured to"store.and/ or process data and/or
atlegs§nal s. 14. The medi cal apparatus as clained in claim
13, gywhergidprt he external technical unit consists of a
_ PCtgn whi ch g program for storing and/or processing
dat®¥ andoP™“Sfgnals is Stalled. 15. The medical o
appar at upua® Hebaivied is driven ey e meiseirof afhal tysmddnstad which the
14, wherei.n. the su?t:sttaog%e ri ntr‘?ndgrgd for injection
consi st_é’qw S CREYAYPR o1 &% fhe redi cal appar at us
as dj| ai medoldecidrgsm 15, in which the insulinis.a
| - act ol Ly . . 0 7
wher@ By Ao Bher M okl KRG rocorhdegbfierices o e
motdrand tp tiedesewiner ei n t he substance i ntended for
i njection consists of GLP-1. --18. The nedi cal
~apparatus as clainmed in one or nore of dains ii to, )
2. 14, Thetashrsehdaviproasseiiagddn eidm; T waeTei fe PUre Peddtiurtien sauipped with a
deteRi Pl fecthedbRaRaaE Yo the BhtotelelRRicRr oduct i on of a
- medi cal apparatus for injecting a pharnmaceutical into
the human or ani mal body as clained in one or nore of
3. ¢l aimetechdcat devideGs k@B B claim 1 or 2, wherein the pump head can be exchanged for

another pump head without ué.i_ng a tool.

4. The technical device 2s claimed in one or more of daims 1 o 3, wherein the pump head

comprises a flow sensor andior componerts of the fiow sensar.

5. The technical device as claimed in one or more of daims 1 fo 4, wherein the pump head

carries a needle,

8. The technical device as claimed in one or mare of dlaims 1 to 5, wherein the motér consists of

" a micromotor.

7 The technical device as claimed in one or more of claims 1 to 8, wherein the technical device is
designed to exchangeably accommodate a cartridge for receiving a medicament as the reservolr,

8. The technical device as claimed in one or more of claims 110 7, wherein the reservoir comprises

insulin.



a) a housing is provided; b) an adjusting nmechani sm
is provided to preset an anount of a pharnmaceutica
which is to be delivered by the nedical apparatus; c)
a.display is provided; d) a release nechanismis '
provi ded; e) possibly electronic constituents are
provided; f) a technical deice as clained in one or
nore of claims 1 to 9 is provided; 9)the individua
constituents as described in a) to f) are assenbl ed
to give a functional unit.

2] The technical device as claimed in one or more of claims 1 o 8, wherein the reservoir is provided

separately from the pump head, in parficular in a unit comprising the motor and the control slectronics.

10.  The production of & device as claimed in one or more of claims 1 to 8, where
' a) a motor is provided;

b}  areservoiris provided;
) a pump head is provided;
d) the individual constituents as described in a)fo ¢} are assembied to give a functional
unit.

1. A medical apparatus for injecting a pharmaceutical info the human or animal body, comprising
inter alia: ' | '
| a) a housing;
b} an adiusting mechanism for presetting an amount of the pharmaceuhcal to be
delivared by the medical apparatus,
c) a d;splay
d) a technical unit in the form of a release mechanism for starting up and carrymg out
the injection;
which additionally comprises at least one device as daimed in one ormore of clairms 1 o 9.

12. The medical appatatus as daimed in dam 11, wherein the display consists of an LGD
dispiay. '

13. - The miedical apparatus as claimed in claims 11 or 12, which comprises at least one means for
storing andfor procassing data andfor signals, and at least one interfacs for ransmiting data and/or
signals to and/or from an extemal technical unit which is configured to store and/or process data and/or

signais. '

14, -~ The medical apparatus as claimed in claim 13, wherein the extemal technical unit consists of a
PC on which a program for storing andfor processing data and/or signals is installed. o

16. The medical apparafus as daimed in one or more of claims 11 o 14, wherein the substance
intended for injection consists of insulin.
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16.  The medical apparatus as ciaimed in claim 45, in which the insulin is & long-acting andior short-
acfing insulin.

17. The medical apparahxs as claimed in one or more of daims 11 to 14, wherein the substance

mtended for injection consists of GLP-1.

18 -“The medical apparatus as claimed in one or more of caims 41 1o 14, wherein the substance

intended forrinjeotion consists of a heparin.

19. ~  The production of a medical apparatus for injecting a phafmaceuiical inio the human or animal
body as claimed in one or more of claims 11 fo 18, where ' ‘

a) a housing is pmwded _ '

b) an adjusting mechanzsm is provided to preset an arnount ofa pharmaceutlcat whzch'

is to be delivered by the medical apparatus;

¢ a display is provided,

d} a releasae mechanism is provided;

e} " possibly ekectmn{c constituents are prowded

f) a technical device as claimed in one or more of ¢laims 1 to 8 is providad;

g) the individual constifuents as described in a) 1o f} are assembled o give a functional

unit.



