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device and to a drug delivery system conprising both

t he i npl antabl e i nfusion device and at |east one
extracor poral conponent for cooperation from outside a
patient's body with the inpll#ed i nfusion device. The

i nfusi on device according to the present invention is
particularly suitable for long termapplications, i.e.
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irritation. While in some cases the syringe or delivery catheter may rest in place
in the body tissue for days or weeks, this may cause fibrosis to grow and build
up on the part of the needle within the patient’s body including the needle’s exit
port, thereby clogging the exit port and preventing drug delivery. Similarly,
where the syringe or delivery catheter rests in place in a patient’s blood vessel
for days or weeks, this may cause thrombophlebitis, which is a form of
thrombosis caused by an inflammation within the blood vessel. Such
thrombosis formation may clog not only the needle’s exit port but also the
entire blood vessel.

The use of implantable drug delivery devices for long term applications has
also been suggested. While skin irritation is not a problem with these devices,
they still suffer from the drawback of fibrosis and thrombosis forming and
building up on the drug delivery exit port. Therefore, the long term use of such
implantable devices is limited,
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buil ding up on the drug delivery exit port. Therefore,
the long termuse of such inplantable devices is
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distributing liquid in a patient's body conprising an
i npl ant abl e punp adapted to punp the liquid and an

i npl ant abl e val ve device adapted to direct the liquid
punped by the punp. Various2dgplications are
suggested, including the use of the apparatus as a
drug delivery device, the valve nenbers of the valve
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tip end of the infusion needle to penetrate any
fibrosis when the device is inplanted in the patient's
ISactymanyt of thadhverition nf usi on needl e and the drive unit
are desi gned for inplantation in the patient's body.

O her ngonents such as an energy source, a_control
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conplete the drug delivery system However, it is
preferred that the af orenent i oned corrponents be
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egra remal nl ng conpohents o
t|p end of the mfusnon needle to penetrate anyf rosis when the device is

implanted in the patient’s body. At least the infusion needle and the drive unit
are designed for implantation in the patient’s body. Other components such as
an energy source, a control unit, a data processing device and/or even a
reservoir and/or pump for the drug may be extracorporal to complete the drug
delivery system. However, it is preferred that the aforementioned components
be implanted as well and, theréfore, belong to the implantable infusion device,
most preferably forming an integral part with the remaining components of the
implantable infusion device so as to be implantable as a unitary piece.

The infusion device according to the present invention may rest at the
implantation site over a long time either for single use or for multiple use. For
instance, where it is likely that a patient will suffer an allergic attack, such as
heavy allergic reactions affecting e.g. the respiratory tract, in the near future or
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i npl ant abl e i nfusion device so as to be inplantable as
a unitary piece. The infusion device according to the

wWEe@3mestsed nventi on may rest at the inplantati oPCHEP®06/010349

over a long tine either for single use or for multiple
use. For instance, where it is likely that a patient
will suffer an allergic attack, such as heavy allergic
reactions affecting e.g. th@ﬂﬁbsplratory tract, in the
near future orpossibly only within a year or tmo, t he
i nfusion device may be inplanted in the patient's body
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I'ng material 1 n respect of penetrations
resulting from

While it is imaginable that the outer wall be opened for allowing the infusion
needle to pass therethrough, it is preferred to arrange the needle for
penetrating the outer wall. For that purpose, the outer wall may be made at
least partly from a self-sealing material in respect of penetrations resulting from
the infusion needle. While the entire body may be made from the self-sealing
material, it is advantageous for stability reasons if the self-sealing material
forms at least one window area in the outer wall, the window area being
positioned for penetration by the tip end of the infusion needle. The window
area may be formed by a self-sealing penetration membrane which is
preferably integrated in the outer wall by press fitting it into the outer wall.
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the infusion needle. Wile the entire body nmay be nade
fromthe self-sealing material, it is advantageous for
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at | east one window area in the outer wall, the w ndow
area being positioned for penetration by the tip end
of the infusion needle. The wi ndow area nay be forned
by a sel f-sealing penetrati&47menbrane which is
preferably integrated in the outer wall by press
fitting it into the outer wall.Typically, the
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It I's preferre | so di spose the drive unit
entirely within the body of the infusion device so
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tomt abbysifrequent pensatetion of the same portion o the blood vessel would
cause irritation and after a while penetration would become difficult or even
impossible. Alternatively letting the infusion needle rest in place within the
blood vessel would cause thrombophlebitis followed by thrombosis. Variation
of the injection site by laterally displacing the rieedle at appropriate times may

overcome such problems.

For this purpose, the drive unit may comprise a moveable carriage on which
the infusion needle is mounted for lateral displacement of the tip end of the
infusion needle. The movable carriage may e. g. comprise a turntable and/or a
shuttle bus, such as in'the form of a slide.

Preferably, the drive unit is configured so as to laterally displace the tip end of
the infusion needle each time when said tip end is advanced and/or retracted.
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of the injection site by laterally displacing the
needl e at appropriate tines may overcone such
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conprise a npveabl e carriage on which the infusion
needl e is mounted for lateral displacenent of the tip
end of the infusion needle. The novabl e carriage nay
e. g. conprise a turntable &m¥ or a shuttle bus, such
as in the formof a slide. Preferably, the drive unit
is configured so as to laterally displace the tip end
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infusion liquid will be contained in the reservaoir. The reservonr may be arranged
separate from the body of the implantable infusion device either for remote
implantation within the patient’s body or outside the patient’s body. In the latter
case, the external reservoir may be connected to the implanted infusion device
via a stationary conduit. Refilling an external reservoir is generally easier than
refilling an implanted reservoir and, therefore, this is advantageous where a

substantial amount of drugs will have to be administered to the patient.

At least a section of a periphery of the reservoir may be made from a flexible
material permitting volume changes of the reservoir by deformation of the
flexible material as infusion liquid is filled into or drawn out of the reservoir.
Thus, the reservoir may be of balloon type. The flexible material may comprise
a polymer membrane. A bellow construction is preferable having pre-bent
crises to reduce long term degradation.
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separate fromthe body of the inplantable infusion
device either for renote inplantation within the

w@atorestses body or outside the patient's body. PCTEP1D€6/010349

| atter case, the external reservoir may be connected

to the inplanted infusion device via a stationary
conduit. Refilling an external reservoir is generally
easier than refilling an i npMdnted reservoir and,
therefore, this is advantageous where a substantia
anmount of drugs will have to be adm nistered to the
patient. At |east a section of a periphery of the
reservoir may be nmade froma flexible materi al
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MM &6 th® FeRPVdir RrmisiBart 6rXRE BOUY of the infusion device, at least a

section of a periphery of the reservoir, such as the self-sealing injection port
and/or the volume change permitting flexible material, may at least partially
constitute the outer wall of the body of the infusion device.

While the reservoir may be compressed automatically or preferably manually in
order to inject drugs through the needle into the patient’s body, it is preferred
to couple a pump between the reservoir and the infusion needle for pumping
the drugs from the reservoir to the infusion needle. By means of the pump, it is

easy to measure out an exact dose of the drug.

While the type of pump is not critical in the case of extracorporal use thereof in
connection with an external reservoir, one specific type of pump is particularly
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subcut aneously in the patient's body so that it is
easily accessible for refill by neans of the syringe.

wob@restske reservoir fornms part of the body of P€TEP2006/010349

i nfusion device, at |east a section of a periphery of
the reservoir, such as the self-sealing injection port
and/ or the volunme change permtting flexible materi al,
may at |east partially cons?#7ute the outer wall of
the body of the infusion device. Wile the reservoir
nay be conpressed automatically or preferably nanually
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The pump and/or the drive unit for advancement, retraction and possibly for
lateral displacemént of the tip end of the infusion needle may be actuated
manually. This is particularly practical where the pump is provided
extracorporally separate from the implanted infusion device. Where the pump
is implanted along with the infusion device, it may be actuated by mechanical
remote control or, more preferably, by a pressure sensitive switch arranged so
as to be manually operable when implanted subcutaneously in the patient’s
body.

Preferably, manual actuation of either the pump or the drive unit
simultaneously causes actuation of the other, i.e. the drive unit or the pump.
For instance, the pressure built up by the pump may cause the drive unit to
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nmoves, the piston being coupled to the valve device so
as to slidably displace the first and second val ve

WOoreenesses el ati ve to one anot her as the pi st onPCDERHNG6/010349

Wiere the infusion needle is disposed within a body of
the infusion device, the punp may al so be contained in
the body of the infusion device or it nay be separate
fromthe body of the i nf usi 87device for renote

i nplantation within the patient's body. The punp
and/or the drive unit for advancenent, retraction and

E \§asric%|ftﬁg Im%s&ﬁtngﬁalle aqfds\gh@ﬁﬁréqﬂfusgfn Iﬁcﬂﬁd BFQ b@@ﬁi d@fwered

on nee ma be ctuate manual
papuglk theatip gng chthe reddlednse the patiant spody. fﬁ'ﬁd&fﬁ‘éﬁé’d‘* relief in

g—?@ Brv@\ﬁ fbw asr%ﬂ%%tp?ni; r&@tﬁ&&eéln@ﬂ\t&ﬁb@ﬁ’s loﬁfetl'%bﬂlhe
evi ce ere the IS inplanted al an Mﬁth

infegien @ﬁeelévﬁcfa%hap'qgg?tesee H&PHYP ﬁv le'to be
IREMIIG disphicedlupdh, eah faelv i @‘n@ér&lﬂnworbptractmres sure
sensitive switch arranged so as to be manual |y

oper abl e when i npl anted subcutaneously in the
prastéazhof reabaal\actudtioh of e pumpeandidr ditveutint, ghlegst e metor

Ha%utgt%pn)r\{%efa‘ I?’ﬁeqﬁét}?f" nHRI' Be %mﬂédaé‘%o?tﬁl éfe&ﬁé'aﬂﬁls magnetlcally

he dri've unit o
oneisctrPOTagnALeal AT the SYTIR &R fEive, gnibor fagen Ygeacaly

ABYafiAY tife E@rﬂpd&"ﬂd}@r dHViet urdiQ Rebfarabsy, tihe molbisiabranged dbre
and wheéen

BRalins Sithe’ P puBRobha Ve waRMEERY sgind Sifhaneoys
aouiatioh loé thay @bsyi.e. thel drfe unit ortbe pump. A Moter mewalso be
préw&gd ot dc ﬂ%t%h %aﬁi%tﬁ@r%r#efﬂ‘&oﬁ%@rﬂﬁg bt cﬁttﬁé‘ﬁ{fu&Bﬁ

SFoN Kee hani cal ” st epper may cause
idefi¢ei on needle to be laterally displaced upon each
advancenent and/or retraction. Instead of manual

t uat f th d
Fhedr e ot if G e Ot RrseBrt st i0f g A *’Jajhat
feﬂ‘{pl&*ééﬂie’rgv a>|tthe; thmgmhabmww and eitheer tautoragticadly deanisior
actuatin

RIS S0P aHz)y el uat i rglf H:drflj a%?r)rt)ﬁ’é}'tgygbf Edrgy or dlrtectly uses

drive un
Bueli enefdyyto activatath® pum arlvgngéanfi&r otharpart ofgheiinfraien
tgéﬁhcféiﬂgﬁe%?[jg v &Sy 8teriAs sUCRETt ePYoSsMIS thied part of the drive
unit also formlél.sa part of the motor, e.g. in the case of an electromagnetically

actuated drive unit.

Where the motor forms part of the infusion device and, therefore, is implanted
within the patient's body along with the infusion device either separate from
the body of the infusion device for remote implantation within the patient’s
body or contained in the body of the infusion device, coupling elements may
be provided either for conductive or for wireless energy transfer from outside
the device to the motor. For instance, the motor may be arranged for being

wirelessly driven by an external electromagnetic field.

An external energy source for use outside the patient’s body, such as a primary
energy source or a battery, in particular a rechargeable battery, that may be
mounted on the patient’s skin may be used to provide energy to the pump
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actuation of the other, i.e. the drive unit or the
punp. A notor may al so be provided for actuation of

wW@roo7051563 ener gy consum ng part of the i nfusiPCI/EP2006/010349

device. The term"nmotor” in the sense of the present

i nvention includes anything that enploys energy other

t han manual power and either automatically transforns

such energy into kinetic or9¥draulic or another type

of energy or directly uses such energy to activate the
punp, drive unit and/or other part of the infusion

dev ce,_and dru dellv
soof ErRB Lnenugriany Sthi ST Do i bithedntusion.
aevickeTmoenergy sogreei may frepartiselavbe gnnnected to the at !east one

%c?tgl; ftﬁ%wﬁwg‘?tﬁééé’cdg}ﬁ rﬁ’%}rﬁg AK éXt%rﬁH?'eherd‘OrﬁfLﬁcé R wireless

usi on devi ce. and
eneraf oansfen rgav bpladapted tRicreats apiestesasl fighd, ch@gpn

%ﬁé@ﬂ%n’fﬁdﬂ%tlh field, Ald4rieBld f|€EiV¢rC&e<ﬁhI:zh¢Te|cﬁexaafédté afwav@ signal,
t he bod f the infusion devic

iSHPM 478 ﬁ‘%ﬁﬁfqui%eﬂctweﬂtw&ﬂ?“éavﬁos&ﬁ T contained in

t he body of the infusion device, coupling el enments my

Qﬁ%@rgqg? %ﬁg . ig U@relés%!y t?%‘#éri'ﬁ%%yoethgrm{gggnt% frﬁhﬁ%ﬁ device, a

ran e devi e notor.

thnsfqnsurwdewce frer transfarmieg theewtielessiydtnstarraskenegay into
\@lé'c%tllceéﬁér)éyqﬁéwsg PP&M@&H @Gcﬁrt%lsfcﬁhﬁﬁé Hev'ed nee;bdeeerably

ext er na source for, use outsid
sapiERktobaaged dreaty diikr THH patiapt 8 sk Soiarpavplzede
bﬁété@ée/and fhtepagf\bmmldfaiss@ bewhanghaliraestoatrireg gevichand the
nted on b d
SR T P re g bide BRRARET S PS8 ve uni ¢ and) or Cany

ot her energy consum ng part of the I nfusi on devi ce.

H‘?eﬁ&@@g%ﬁ%s‘f'& GBVicéd fbrWFéléQJérﬂarrg‘P@raﬁ@f@ﬂﬂ'@hﬁﬂ\etéhergy

feast one mptor for actuatin se, conpon
ARUESR 211G TG GIPTESIMEENS 57 h § UL BRCIF SRR B or
%pflﬂ etaﬂ aé@ﬂirﬁagiﬂatleﬂe&f mdierfiatilety; osincuditonathe

Rl PapoD e diey Seye b el Gyt o Bb'ddapled to
aepetatemayagéts fidkd.cAlso, the snargmwwssmgﬁan devwerf@r wheless
%F@/trbﬁﬂm ﬁw‘:‘ag%sédéptté@féséeﬁ{e?&g dnitfAcaimRIAMhedvireless
energy may also be transmitted by the energy transmission device by at least
one wave signal. Such signal may comprise an electromagnetic wave signal,
including at least one of an infrared light signal, a visible light signal, an
ultraviolet light signal, a laser signal, a microwave signal, a radio wave signal,
an X-ray radiation signal and a y-radiation signal. Also, the wave signal may
comprise a sound or ultrasound wave signal. Furthermore, the wireless energy
may be transmitted as a digital or analog signal or a combination thereof.

Instead of or in addition to an external energy source, the implantable infusion
device may itself be provided with an energy source. Such energy source may
be part of or may be contained within the body of the infusion device.
However, it may also be provided separate from the body of the infusion device
for remote implantation within the patient’s body.
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transform ng device for transformng the wirelessly
transferred energy into electric energy may be

w@e@viskses Such transform ng device is preferabtHEP2006/010349

adapted to be placed directly under the patient's skin
So as to mnimze the distance and the anmount of

ti ssue between the transform ng device and the energy
supply means outside the patd/@At's body. An energy
transm ssion device for wireless energy transfer from
the energy source and/ or energy storage neans to the

SHERTrB el PEel el e et RN Sty P e o Bhgmeans,
sheh eselagng- hfeabasuensel,@mraelrefeeatﬂmancheheé@toeﬁé\egy

%aﬂﬁﬁﬁﬁorm thsaa@:ﬂﬂ& ot Qelﬂﬁ?gér%tr ezf’bléTEFQE‘i‘?eHtSlyfth@I d.

e energy transm ssion devi for wreless
eneurgylatarnem @rseﬁwebearsaa@eé@ﬁﬁal @f&q{@f acapagitor.
el ectri cal f| eld. The wirel ess energy may al so be
transmtted y the gener transm b t
PG, CBHBITR iR A coRTV G4 R i e eg flom o
@he&trv @ﬁa@m&tdwcel\amelc&ltgea!eyuceno Ithesla cuy natlatog asdy loepravfided
E? (ihg\/g@{; R bL ac %E%ul%{og'?%m oatﬁYﬂieS{hiel ;f‘atlehg%moéy APRh:th8Qevice

et %9 a mcrowave
$§ igmeibnted in thi patigay's body ndimilasly, mara@yuméﬁtat MeN COMmpTige

@Bﬁ%ﬁ)@elﬁﬁ@nﬁ P RoRHGRRle ant) &OwirbIBSs ¥Rgy SUPPR! toTBY at least

ri'se a sound_or ultrasound wave signal .
pretrReionsf the ipHisioN deYieks energy may be transmitted as
a digital or analog signal or a conbination thereof.

d
F A T e
pctvatibecofthe matar, érie pgsfeed te erovdie A cenpynitton ﬁ@etrﬁﬁﬂyg
F’ﬁ Qfal'egstqd\e%ofmyﬂb@cm%@Ma%FsB'H% ddaa tBewtref thlefimp,

usion device. However It may al so

éﬁé‘ﬁﬁr"é‘ﬂt@"ﬂr’%ﬁrtylﬁhﬁbwrw CPH%"T‘W&EWB?I tg@\}" Hélopdfewce and,
rvﬂ'i'@?b ghe a&ha@tr&tum ani ibteirfaltol @xpehalaniergy bmaye Suap even be

w581t 56 650G S13R bR s i iRt Ynf PR/ B 6 SRR G ne
maaém‘saimkiwldum naeda;rsubhttfca‘t thg hepr@@@amraoumt of4nedigime will be
%ﬁmnisfeg&é rgt aP&‘oPHafeetﬁﬂé“ir&S%'lse AuRSRESE althihistkdtRn will

accumu I ses rechar geabl e battery and/
supsientigly, relieve he patient. g y or a

Preferably, the control unit has a data transfer port for data transfer between an
external data processing device outside the patient’s body and the control unit
implanted in the patient’s body, regardless of whether the control unit is
contained in the body of the infusion device or whether it is implanted within
the patient’s body remote from the body of the infusion device. Said data
transfer port allows for supervising the control unit to adapt the infusion device
to changing needs of the patient. Preferably, the data transfer port'is a wireless
transfer port for the data transfer, so as to provide easy data exchange between
the control unit and the data processing device, e. g. during a visit at the
doctor’s. Most preferably, the control unit is programmable to further increase

its adaptation flexibility.
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Agai n, coupling elenents for conductive or wreless
energy transfer froma primry energy source outside

wo be7desxze to the accunul ator nay be provi dedP¢DEP2006/010349

chargi ng the accunul ator fromoutside the patient's
body when the device is inplanted in the patient's
body. Simlarly, the accunul ator nmay conprise coupling
el ements for conductive and/i47 wi rel ess energy supply
to the at | east one notor of the infusion device.
Wiile the at | east one notor may be provided with
actuati nl?q nmeans for manual aCtlvattﬁ?in of the noto

r, it
The gpatrak Yt with g yyithaut the.dafa tansighporkgpay, BlﬁPltbGI Rrpyiged
bh@%@itrpbl%ﬁﬁe @a;dl;m{t@d on The pseritisalkin) Bint exténabtsrtrdi @nit has
sed, t 0, cont .o e e unit, an
SR g R SEPessitile etk of A Joirs e SreRefboty
allapted forewidieless eemotel anidro| afithierat deastbnemart enplahted with

%%%aﬁﬂéﬁ& may even be used to control such energy
sour ce. € control unit may be adjusted to the

patient's individual needs, such that the appropriate

Adymtiol Qﬁnaﬁ%r%nﬁ‘@&% ldeviee n@évfbé‘ bﬁd\ﬁ(ﬂéiﬂf(ﬁtw@dlé’isflﬁdds&i@snon
gtma I nterva Aut omatic a

TR kRGP P Fafekmsialfo SR BRRSEaRE, Silariv pgata

aansmidsiaminterfags for Wintlassly manmittipg datd foomdaltside the patient’s

BRALR, & e RELIERTcATa IO 1A SBEARIAY, BF Kl Siidea
Angplramaemreiess hentsaltsignal 'asd/@odyta tranfanigsien SNaf coUnBtisRPNe

bbheCBidnentibmel v{'ailecs‘??ﬁag% %ﬂ'\d Blgftbleomm CFPI)r ) Hémbmatlon

f dev
i e sy BSOS TR Aot SB LR
dﬁﬁn@ﬁa? 8&1 ¢hetgy & traunsitted to avd makdrofisr hetansetbe costrol
the contro I
SioRRETRY bRt R ARy Srahd o8 kit breray
siganktherelyoserving as a/aaurweaqu signalifer th@cﬁlgltalmf apR@gchenirol
Erﬁﬂaﬁwre pafti@fark? tRY QHtFR sRARY nidg iR LirehaenLs, Bﬁéé’ée&fd/or

e control unit .and the data processing device, e.
mﬂllﬁgiedwpgﬁafeda%'gwe doctor's. Most preferably, the
control unit is programmable to further increase its

SRR P SRS S oy et
parameters relevant for the treatment of the patient. Such parameters may be
either physical parameters of the patient and/or process parameters of the
device. For that purpose, at least one feedback sensor is provided for detecting
such parameters.'For instance, the feedback sensor may be adapted to detect
one or more parameters related to any of the following: kind of blood cells,
drug level, glucose level, oxygen level, ph level, flow volume in blood vessel,
pressure, electrical parameters, distension, distance etc.

The feedback sensors may be connected to the control unit and the control unit
may comprise a control program for controlling drug delivery in response to
one or more signals of the feedback sensors. In addition or alternatively,
feedback data may be transferred from the control unit to the external data
processing device. Such feedback data may be useful for the doctor’s

diagnosis.
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extracorporal ™, e. g. nmounted on the patient's skin.
An external control unit has the advantage of being

weamhyisexcessi bl e in case of any failure. |t PGI/EP2006/010349

preferably adapted for wireless renote control of the
at | east one notor inplanted with the infusion device.
A control signal transm ssion device nmay be provi ded
for wirel ess transm ssi on of2/éh extracorporal control
signal to an inplanted nmotor. Simlarly, a data
transm ssion interface for wirelessly transmtting
data fromoutside the patient's body to a control unit
i npl anted inside the patient's body may be provi ded.
%@ilﬁfusnbh elevidephediscaossetrablove, mapbeamglaotediat the patient’s

&88 %’E%L,% omﬁq E%r lag&%n?gefm% an&%}?onagﬁhgnﬁﬂgloﬂ%%ce or

tlpartabéredibrie the patamslajodome ctrcthomlmlghg hetherasopge choice
WiPS e lhg%ldrpdéﬂge 5@@9”‘&@'}‘@&@5” ‘sh%la?@@(y%lur%mous In that

transmtt For 1 nstance, the co

spgm ane waighbarauedhahit maydeRrefasakle 4¢ iRt t’t%'af% dgvice
Wlﬁr@éombhﬁel?ﬁfﬂé@)‘eéﬂr‘%}ﬁbs it heigBDe GRfioUIIT rafll thecr@sen@ir in

W ehdrer iy, = eneclsnfen By ERiSRTohgh gBH Efnected

Viaetidieay the haseev@indiagrbeasuitablelid¢hiswdse.at ed si gnal .
Apart fromor as a part of the control unit, feedback

may be provided o araneters rel evant for the
Aiteenativaly, 8$ dtmeswf ghaye, theiefusieardavigeemnay hgyjmpanted

%P%%lgégégpwar a@@bg?t?n@ﬁﬁ& ﬁﬁﬁlaﬁfatnbh%déé&ée?ﬁh? podéibilities of
ice. .Far_tha
%?é%sscﬁv@r%@a@g&Ea@ém‘fef%ﬁ“ﬁ?%&‘/mfe'af YSI SRR T 8”
@Nﬁh(é@@bﬁdgeb&fmneﬁobf thesirag deliverp sys$tesd Bdsrk refilispthemay
be adapt.ed t 0 d
é?ﬁfrv?' h{gu? ﬁ%{m@&son QS g?(gﬁ@{ﬂ% &glrr@gﬁ%ﬁh%oq ﬁé&flgvet 0
geonetatingd tweugh m@@wnt evlin is pubstantially faqﬂdwe@dwh%t &

Rrasdn RSRelis uﬁ?l%ﬁ?édf&vbc@b@fébﬁél?%y Ransof ﬂ’feSr,epIemshmg ‘
di st ensi on,

ance ensqrs
SRR TS SE8 VPR EBORE T M YIEBrE R BRBr I PL2 oy
PeEEteSeinad @Bt S 0shquld peamdeestoodtavedver nhatidegending upon
Qﬁé Eiyr?uerstErqcéseg’rRlogasr?oF fhe infusion device may be placed in the

abdomen or thorax and other parts subcutaneously.

Depending on the individual treatment, it may be advantageous to implant the
infusion device within fat tissue or intramuscularly or adjacent a blood vessel or
the gastro-intestinal or urinary tract, such as the patient’s kidneys, so that the
infusion liquid will be injected into the tissue, the muscles or directly into the
blood vessel, gastro-intestinal tract or urinary tract. The advantages that may
be obtained by a proper choice of location of the infusion device are various
and may include better resorption of the drugs when delivered directly so that
the drugs will act more quickly and/or may be delivered at a higher dose.

The various aforementioned features of the invention may be combined in any
way if such combination is not clearly contradictive. The invention will now be
described in more detail in respect of preferred embodiments and in reference
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one or nore signals of the feedback sensors. In
addition or alternatively, feedback data may be

wo ean®sssy ed fromthe control unit to the exterCHEPIIAS/ @10349

processi ng devi ce. Such feedback data may be useful
for the doctor's diagnosis. The infusion device, as
di scussed above, may be |nplanted in the patient's
body at various |ocations. ¥W#7 instance, inplantation
of the infusion device - or a part thereof - in the
patient's abdonen or thorax m ght be the proper choice
re the infusi N devi r r S
Feeacsampanst B Rali®s fgefhinhiadateahiba diafic Vacus,
ehﬂuodlmemaynm,ebpcemrm @r emhanﬁﬂcannlesmucﬂhmmb@ﬁtlon or
frbl ht
BB Eftp Py SN o SRErRReneR §1 88 dekicer D
However, a subcutaneously positioned injection port
connected via a tube to the reservoir may be suitable
in this case. Alternatively, as discussed above, the
i nfusi on device may be inplanted subcut aneously.
Buikt Deseription ofrtheDrawedingsn | ncreases the possibilities
of wireless energy and/or data transfer between the
I nfusi on device and an extracorporal conponent of the
fiauge dshpwsraystegtiy sechanied infugion| davirg agsarding &9 4 brst
bRy Al of te @Rldn@Bnor t by nmeans of a repl eni shing
needl e penetrating through the patient's skin is
substantially facilitated when the infusion device is
Frpurantstdwsithe irifasiendelice dBfiguransliagratrimeaticafly evifhsstimeg
neqﬂ# d|¥pe reservoir may be filled with a vol une of
MIULE®™Pi quid of a predeternined doste. It should be
under st ood, however, that depending upon the

du%‘ g‘%lfhﬁ%eascrﬁgé/ s&ﬁfotnaWIe\Pvrlﬁ d difisk g’ PR cHAVEACcHRY bty

ace n.the abdomen or thorax an er Fgr&
SmBERaRIR BeT9n daé'ﬁ%ﬁa?we"&qtot%%e*%%sle\w 8htent ,
ifvemBiynpbe advantageous to inplant the infusion device
within fat tissue or intranuscularly or adjacent a
bl ood vessel or the gastro-intestinal or urinary
Figre 4 showts aplan ivievpaf & eart'of the fiesien deyce RAFigUFR3, located

aB algéhpglbld gtueqsém Il be injected into the tissue, the
muscles or directly into the

Figure 5 shows a cross sectional view of a penetration membrane made from a

composite material.

Figure 6 shows a motor-driven infusion device according to a third

embodiment of the invention.

Figure 7 shows a motor-driven pump unit suitable for use in connection with
the embodiment shown in Figure 6.

Figure 8 shows a fully automatic unitary infusion device implanted
subcutaneously adjacent a blood vessel.

Detailed Description of the Drawings
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bl ood vessel, gastro-intestinal tract or urinary
tract. The advantages that may be obtai ned by a proper

w@beo8156F | ocati on of the infusion device ar ePUEEPIING010349

and may include better resorption of the drugs when
delivered directly so that the drugs will act nore
qui ckly and/or may be delivered at a higher dose. The
various aforenentioned featl#84 of the invention may
be conbined in any way if such conbination is not
clearly contradictive. The invention will now be
described in nmore detail in respect of preferred
enbodi ments and in referenceto the acconpanyi ng
drigwverigshowsyastrictly mai¢ahadisal, mMaeratexeelly ahydiremeghamioal,

SRRSAINEVi e Waﬂ%d%ﬁﬁputgﬁgo&rly @K&‘Mﬂﬁfbn‘t"@lsﬁﬁﬁ UG he

conbi nation or exchange I1s clearly contradjctive tq
tinsianadeice $Qmetisese peedlad haxipgtic gpd @f Tiand 2 Et‘?'%??d at
Qfsfduam Qﬁcgh\h@ﬁés Ellﬁt-ifafﬁdﬂugSMW%ryaeﬁt pbre Bl mgam@m@amhged for
i.nfusi on devi ce accor. to a odi men

RSB R iy an ekl i Bapeladty fon 672
FdriyerenitlDdi agrammatically with sone nodifi cati ons.

Figure 3 shows a cross sectional view of a strictly

nmechani cal , conpletelg i mpl ant abl e i nfusi on device
aﬁmﬁpﬁfgetfaie&ﬂ@eﬁﬂ@hﬂj Qamsdisiateabedfo amexiracRrRPTHRUMP P.

FOHE © i sSENEtiGalID IsABwWHI A ah 17 d!l@'éne@fmtrhéhv W%V§I|ﬁlfhe

d

G e o ST S £ S o B B

reernthe ﬁﬁ&erﬁt&dﬁaftrotﬁnmmp:lamd&snate/eﬂmn’esemblr RFﬂc;g.lld be Beparate
IR ke LR Uy AR I e 2. 1n

ment he i n
rtbe embrdiment pliiputen].thosvsves!s r@sﬁo@ﬂw@qrﬁp Edn manualy;

V\&n%ﬁ]?f&%l@%’%dﬁ%@f af RWAtdM 1Fln9Hé forfn ofh Bistén a:dséwgsto
pump the %l#ltjs?gr?%lagldufpc;r% al}é er\llcr)}ﬁ rougﬂ Bgi tovrvgr&s needle 1.
Instead of being manually driven, the pump could be motor-driven, and the -
motor could be automatically controlled so as to deliver a certain amount of
drugs at certain time intervals. Reservoir R, pump P and/or other components
of the drug delivery system, such as the aforementioned motor, automatic
control for the motor, etc., may alternatively be implanted along with infusion
needle 1 and drive unit D. Other modifications are possible and will become
apparent upon further consideration of the embodiments described later in
reference to Figures 2 to 8.

In the infusion device shown in Figure 1, as the pressure is increased in
reservoir R by actuation of piston 10, this will result in a displacement of needle
1 against the force of a spring 5 of drive unit D. Thus, tip end 2 of needle 1 will
penetrate any fibrosis having built up in front of the infusion device. When
return spring 5 is completely compressed and the pressure exerted on the
infusion liquid by means of piston 10 is further increased, a ball valve 6 will be
displaced against a second return spring 7 which is stronger than the first
return spring 5. That way, as long as the pressure is held at a sufficiently high
level, infusion liquid will be pumped from reservoir R through tube 4, hollow
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subcut aneousl y adjacent a bl ood vessel. Detailed
Description of the Drawi ngsFigure 1 shows a strictly

wore@hasiseanl , nore exactly a hydro-nechani cal, PCf/EB10061010349

devi ce inpl anted subcut aneously under a patient's skin
100. The infusion device conprises a needle 1 having a
tipend 2. Tip end 2 is closed at its distal end and
has a lateral drug deliveryl5%dt port 3. Needle 1 is
arranged for |ongitudinal displacenent within an
open-ended tube 4 upon activation by a drive unit D

Tub S
asedad PR R sty Bt Beind iOtol Bl Uptni fadiure
Mebseabalbealdeﬁlvglﬂe:bbserdueetnyem!ysprlmgs $ aad dnbod thesnneedle 1
E@P@gr’ét%c@z@w its ﬂ’\l’g]tlarl 89539'5505\‘\" A hldu?% ysi on lPI quid to

vered to t I's part” of punp
Al ternatively, reserv0| r Rcoul d be separate from punp

Phé Rt bEVHERGHhE Gutdryuptale offnéledléls a‘hﬁ'tﬁ@hrﬁfﬂr's}drfﬁl‘f@mulb@ 4
ure 2. odi ment wever ,

Bkl e sotiston s ' eretERtanY JOREE BB reans

of an actua]Eor_ll in the formof a piston rod so as to
u e in

L A NG o S L

bk @apulmed: asithe reduot ofrthel priuehpressir etﬂﬁ‘é’ thﬁtcmsscﬁ?m'@ln 313

AHLQEAL 5hk!the CRINS'BLIGH PP tyiicd thfdebh YEEdR |§ pa1h@iely small,

anount o rugs at certain tine intervals.

Righprgpsusg vl baveinee eé%rﬁ%ﬁ'e?ffigf 15 PenRiral agy gEHS\Fe?'iﬂ to

%yérzcaﬁ?e t;h'écﬂbtuaﬁeréét?\gafoﬁcfet%rﬁméﬂuﬁm gprimgy ®and ault eanhierafore
ntro or (0) et c

S foet rouenstiperierits B sURY ufkt 198 MldiyHepafited |
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escr | ater in reference to Pure é§
thﬁimq)aptwra:ee%q{amwdrcpgﬁﬁgorid @etrﬁedb?t e ecti“e'
pPEIsaASATH the dritFe chs¥isiseRidy oBdrivealinioD aold, thust be siBstantially
ﬁ_lhl s Wil result in a displacenent of needl e 1 agai nst
e orce of a spring 5 of drive unit D. Thus, tip end

2 of needle 1 will

This is shown in Figure 2. Drive unit D comprises a piston 8 to which needle 1is
attached as shown in Figure 1. Piston 8 separates a first chamber 9a in front of
piston 8 and a second chamber 9b behind piston 8. While the pressure in first
chamber 9a corresponds to the pressure exerted by pump P, the pressure in
second chamber 9b can be kept at a lower value.

For instance, chamber 9b could be filled with a compressible gas. In that case,
return spring 5 could be dispensed with as the compressed air would already

create a needle retraction force.

It is, however, difficult to securely seal a gas chamber. Therefore, second
chamber 9b is instead filled with liquid, such as the infusion liquid, and the
liquid may be urged into a flexible volume 12. The flexible volume 12 could be
of simple balloon type so as to fill up without exerting any strong counter force.
Alternatively, the flexible volume 12 may comprise a gas chamber separated
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penetrate any fibrosis having built up in front of the
i nfusi on device. When return spring 5 is conpletely

w@ovposssed and the pressure exerted on the i NPUFER2I906/010349

liquid by means of piston 10 is further increased, a
ball valve 6 will be displaced against a second return
spring 7 which is stronger than the first return
spring 5. That way, as |ongl6d47the pressure is held at
a sufficiently high level, infusion liquid will be
punped fromreservoir Rthrough tube 4, hollowneedle 1

nd the. ne Xl t 0.t he ient'.s
e el £ 2 S 0L b PSS BRLLSRL b0t
gpiting B capld by dispeased! with émthi¢ tese. needl e 1 wi || be
retracted to its initial position shown in Figure 1.
The fit between the outer surface of needle 1 and the
instead sfithe dlexible volume 1, greondditdd reay wme@hsegprtd @W“bef

98 Vi J?Ne%eﬁvow THUR! Pk nkEQd ﬂ.egwwacédn.qb’rd vs.lncm.J dlspsied

note t hat he force acti ng on need nce th? 1
e

Fampsergndehases Qbdherpahiscangiyit 1r3dm9crtes€)rf’v°fr ag [a5d1eed
B Reufed W‘&ebh@ofife@@m @@m@ﬂoﬂiqo‘d widexd dralvn fEbmaesdrieir R

r oss, sect.i ical, inf needle is
? H?h&SPQ“@Eﬁ%PCKHﬁéEe%?é%?ﬁvg rgﬁT have to be
exerted in order to penetrate any fibrosis and to

%Ye? @oHFmtplTeaﬁ(ﬁer ef\?(ﬂ?ﬁ. bOIRSanRY ihR) thebatiRRt §88dyalong

ore advant ageous to construct drlve

with driyesupihDiangineegits Lieithet ramateghereobar ehasthgle uaitdf
fyesip®g in front of and behind the drive unit. Thus,
when the chanber behind drive unit Dis kept at | ow
pressure, such as anbient pressure, the force acting
Fiyune 8ddhews avmrhletaly ireplaotadle, stridily medtnidal offusine device to

t.yal r f V.
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R/ﬂ\ chfs g%egllﬁé(%%qgsgé/ct %’fﬂﬁ genettnlé%oﬁro?%sfkib%nis'ﬂln%eﬁéﬁbq'e
The mfusnon device can thus be refilled with infusion liquid through the
polymer wall portion 16a while being implanted subcutaneously.

The other wall pdrtion 16b is rigid to provide some stability for the individual
components contained within body 15. A window area 17 is formed in rigid
wall portion 16b and a penetration membrane 18 is sealingly press fitted in
window area 17. Penetration membrane 18 is made from a self-sealing material
in respect of penetrations resulting from infusion needle 1, which infusion
needle is arranged for penetrating window area 17.

Needle 1 is connected to a piston 8 separating a first chamber 9a in front of
piston 8 and a second chamber 9b behind piston 8, as discussed above in
reference to Figure 2. A return spring 5 and a ball valve 6 with a return spring 7
are also provided. Openings 19 are provided to connect second chamber 9b to
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For instance, chanber 9b could be filled with a
conpressible gas. In that case, return spring 5 could

wheoodiossensed with as the conpressed air woul dPEI/ER2M6/010349

create a needle retraction force. It is, however,
difficult to securely seal a gas chanber. Therefore,
second chanber 9b is instead filled with |iquid, such
as the infusion liquid, and?4% |iquid nay be urged
into a flexible volune 12. The flexible volune 12

could be of sinple balloon type so as to fill up
%%eg\f%ugﬁ I%\)éefnétl v(/]lg%ﬁa H‘%él er%%%Pg |§%Imtdqﬁ Ig& c‘ﬁgmberrrga plston 8 may

dspetinfusiey ligeg from eetfansiahameberiSguhtpugh erandrgs t%@ﬁ%er
f r

i R e e R e S TR L e

flexible volune 12, a conduit 13 may connect second

¢Hé"ﬂ5*ﬁ@d’su9é3anﬁr§tha€ﬁt%r\%l i§ |rRrea'|§|éldSng r]!'v'éems ofeplumplP te6mprising
ed,fro

3 'sths S smodfiate trianimeds FREaPFAR SRGRALoRE RS
ilnarﬁnarlyebctaateteiobu.tsy\ buttms Aakturetspring Qprsengesap urgqmsdon 10 into

W'slrlmg o@ tg}{ﬁ %ﬂ%f@@&%‘gwﬂﬁvw&% gimcl dd %%hg%gfon

IBt o secon ear and reservoijr
ROma;h @8owmnamc@enu23ta@dﬁmee>ﬂmnmg 3 sb'apg%ﬂ' aishottidistance
dbby&a Wauting 2and vigedbRtch 1(Fists’ﬂ§5b|g%mhgeﬂ hereof or as
a single unit, if desired. Figure shows a conpletely
i mpl ant abl e, strlctly mechani cal infusion device to be
'rrﬁphrafnmed devhreushameninHigure Tfanttiatisvasfolibws ovhen entasged

R e

: upvmm@muaaluuttmed1 apsinst ﬁla:snfmgefpeqeyoffrptqreapmm 20. Due to

lfIB n‘%'ﬂ'lét?o?nlﬁzqn ﬂ%vx)"ﬁéésa@@ AJR Y |ﬁf§§|oh3|qfuﬁcﬁé,<<brhbiﬁe8¢n fbst

ow for volume changes occu W
.chfr@@ter S with ot g Pack g [eS56Yqi $hrpgg f'é’%?fe*"‘ﬂ? Gyt wil
ReG &/ pRtornBivethi ridedvdl edwardls seihflowaada MZ)while lexpellipgdnfusion

hgwd%gnrﬁtfrﬁ%{)llpﬁghagrfnber ﬁrggbﬁgkﬁﬁnﬁgqgllrﬁo rgg]&vbﬁfWW%
tpiwtonl §is inhits e pwhorwand ppeh bhgan 18és pieisked éeYVﬁgfurther the
TR sARE RSt 818U INeventually rise to a level sufficiently high to
overcome the spring force of return spring 7, thereby opening ball valve 6 and
allowing infusion liquid to be discharged through hollow needle 1, the tip end 2
of which has meanwhile penetrated penetration membrane 18 and any fibrosis
built up thereon. Upon pressure release, ball valve 6 will immediately close and
return spring 20 will urge push button 11 back into its initial position while
simultaneously drawing back piston 8 with infusion needle 1 into its retracted
position. Return spring 5 could be dispensed with and merely serves.as a safety
means. The flow passage 21 is needed to allow push button 11 to move further
up even after piston 8 has reached its starting position, thereby drawing
additional infusion liquid from reservoir R into first chamber 9a, which
additional infusion liquid compensates the amount of infusion liquid delivered
to the patient during the injection cycle.
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The other wall portion 16b is rigid to provide sone
stability for the individual conponents contained

waewrdosiskbdy 15. A wi ndow area 17 is forned i nPET/gP906/010349

wal | portion 16b and a penetration menbrane 18 is
sealingly press fitted in window area 17. Penetration
menbrane 18 is nade froma self-sealing material in
respect of penetrations r es\®¥44 ng frominfusion needle
1, which infusion needle is arranged for penetrating
wi ndow area 17. Needle 1 is connected to a piston 8
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provi ded. Openings 19 are provided to connect second

chanber 9b toreservoir Rso that when the pressure is
IrPadfiflon fo fher silvanbiagiaat rétaging capaBiliey ofiddpeLinit D, the drive
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baperatix displazing thie tmcbnftthpm@‘gslone\eeqﬂ@ gn é*sesmrélcuhr
EHb%HJrﬁQW L?r@ 4,3 §f§9l¥l@@§§r¢|p@’of"§i@ﬂqat‘éfal@léiil’éﬂ%d:’means is

onpri si ng I ston ormed as a unitar
ame\aat Mﬁf%ParI'EUiaﬁ'Yt predigy i§ prountaden @ tyrpt %’é? agwﬁuv\owsh
Pétbfa%ﬁ,; meuh@etdm éiﬂi’ulldiﬁbra@veﬁ% ME&dogdW@Epmlshdlﬁlblo

s in on snhown n
FieBergesre. 4 spidunRaaes parRl TPt ordheRde’) fo perate
odthsd guide istracie 28 decurelyxfixedapeigichyafl poatiom hgle of guter wall
ﬁg.%;}:oﬁjb ?aarfb%ﬁ'\m%yset?a{;ﬁgl'lﬁirf]?gugén nBedd € RuRiesbin2 740l be

rrange usi on devi ce “shown in

Bliglecdn gufci%muc@wg 28arichiheerky. latgrally displace Eusion needie 1,

MHRH ARESONSH M c bRt ddige Histhtidhibl @Pntablea?s Withinhsrcaldrn,
the @4 ent may press down the push button 11 agai nst

ng force of return spring 20. Due to flow
constrl ction 22 in flow passage 21, the infusion

Ll'hgtéirl #)?@6 L ngd s{r[]ctfﬁH]% V\ﬁlﬂﬁ YHe é’é'%chleH Wﬁ{or%ld@%l in

erv OW pass

eelgéorptasFignresd vﬁetswennéﬂ@wﬁg ?@M\flﬁ‘éﬂ W%’%&HU&M& 2§7se“’e to

\g(mdeeglﬁa@sid wehrba% W &HeOdhtirk Guide drrmreeBisbrefepebed 9b
t'hr ough eni.n

prlvancbrost ep rp giprAldn R TRFElh QP SUpPLES 28 Kioun

fdesighed to phavide ten different injection sites through penetration membrane
18 into a blood vessel 200 located adjacent penetration membrane 18. Where it
is desired, the trajectory of guide structure 28 may include a return path 28¢ for
guide pin 27 to return to its starting position shown in Figure 4. Such return
action will be caused by a return spring 29 fixed to the rigid second wall portion
16b.

It should be noted that all components of the infusion device shown in Figure 3
may be made from polymer material although it is preferable that at least
infusion needle 1 and return springs 5, 7, 20, 29 be made from an inert metal.

Figure 5 shows a preferred embodiment of penetration membrane 17 in the
form of a composite material. The same material can also be used for the
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pressure in first chamber 9a will eventually rise to a
| evel sufficiently high to overcone the spring force

wobrooresiish spring 7, thereby opening ball val vVECBERI906/010349

allow ng infusion liquid to be discharged through

hol | ow needle 1, the tip end 2 of which has neanwhil e
penetrated penetratl on nmenbrane 18 and any fibrosis
bui It up thereon. Upon pres¥#® rel ease, ball valve 6
will inmediately close and return spring 20 will urge
push button 11 back into its initial positi on while
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phopelfips i rmpecthf PeRetrANeaH iBE o HSIAR NPRCE | gur e
? furtherfcoLrprl sfes nmeans for |aterall y di spl acing the
I t i .
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I'n a circul ar roove
mldlsq@@wd bereirsbelorumner bererbined god agerﬁhﬁnwf wgvere this is
3’3’?32"%?!‘%3"*”"2’3@ deheerrqeﬁd{eam i mgufw@wm sdHelmatically,
re secur
TP GPTeslt EPRaT] derr B g apFh i 199 are part o
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e infusion ne I'ateral displacenent
causes rotation of turntable 25 within circul ar

A pump P driven by a motor M connects a reservoir R with an infusion needle 1
mounted on a drive unit D within a body 15 so as to penetrate upon
advancement a penetration membrane 17 of body 15. A fluid conduit 4 is long
enough to compensate for the advancement of infusion needle 1. While drive
unit D may be activated hydraulically by forces generated by pump P, similar to
the embodiments discussed above, a separate motor may be provided to
actuate drive unit D. Alternatively, motor M may be designed to actuate drive
unit D and any movement of drive unit D may cause pump P to pump.

Although the embodiment shown in Figure 6 may comprise one of a great
variety of reservoir types, a particular reservoir type will now be described. The
volume of reservoir R shown in Figure 6 is divided into two sections by means
of a membrane 60. One section is filled with gas whereas the other section is
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groove 26. The principle of guide structure 28 wl |
now be described in nore detail in relation to Figure

W@ 200ReS51563 ent fl aps 28a, 28b within guide struPt/ER2088010349

serve to guide guide pin 27 through the entire guide

structure 28 upon repeated advancenent and retraction

of infusion needle 1. Guide structure 28 is designed

to provide ten different irjogti on sites through

penetration nmenbrane 18 into a bl ood vessel 200

| ocat ed adj acent penetration nenbrane 18. \Were it is

desired, the trajectory of guide structur
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Bhy. cﬁrmw:zhunﬁ Grdetermiriesche figvechariod tween TSN e cles as
SO thé]‘ éﬂ#‘\rt of ﬁf&é?m) rl Fif o BB n‘PjHEt%H |ﬁfbat|%%;ﬁ't|\éh!"§body upon

Iaer I Nl ng ume in seal i

s infuien PYle Ingiend of M@éﬁ%ﬁé&mf@%wa%% P Qntrdl unit C
BRd eidtal Ml Gavaan duntadts gly Be/povitred thg)LEgh/ﬂhecskBi 100. Also,

B g nin; G0 e intentEd pleigr/ Ry Rk PENFER bag¥ Sontro
aoit €& is pinefieeakdy prcrggallrmyaiﬂe ILr@m olitsictecthd p@tleat ‘sbe@y. either
QHFe%ssﬁ_{)@Qﬂr&ldH |?¥ %nt%gt%[ s BaRLaItW bRshdravafigdrafion of

rise a prura ayers. Quter shape-giving
mg/@ntno}amﬁra@fce?dam P ‘é’?ﬁﬁﬂl"i%@%méi“l’?r con and/ or
pol yur et hane, S|nce such materials can be produced to

B‘Z%(iqlﬁgr{) f%ﬁgl%lrs g?r]o léw? |h?n Béﬁ%%ﬁecg e%ftlvefwutch for

activating motor M may be arranged subcutaneously.

There are various ways of providing motor M with energy. For instance, energy
may be supplied from outside the patient’s body either for direct use by motor
M and/or for charging an accumulator A, such as a rechargeable battery and/or
a capacitor. In the embodiment shown in Figure 6, an extracorporal primary
energy source E transmits energy of a first form through the patient’s skin 100
to an energy transforming device T which transforms the energy of the first
form into energy of a second form, such as electric energy. The electric energy
is used to recharge accumulator A which provides secondary energy to motor
M upon demand.

In general, external energy source E may be adapted to create an external field,
such as an electromagnetic field, magnetic field or electrical field, or create a
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Figure 6 shows a fully automatic embodi ment of the
i nfusi on device according to the present invention. It

WO 2000051563 under st ood, however, that manual | y oper/EPm®d6/010349

el ements as di scussed above and autonmatically

operating el enments as di scussed herein bel ow may be

conbi ned and i nterchanged where this is possible. The
overal |l drug delivery systetiWd4h Figure 6 is shown
schematically, wherein all conmponents di sposed
undFrneath the patient's skin 100 are part of the

i npl ant abl e i nfusi on devi ce whereas the conponent
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f 2 Y nihtale@ribliWdrgpndui t 4 is Tong enough to
conpensat e ?or t he advancenment of infusion needle 1.

Wiile drive unit D may be activated hydraulically by
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SeViEa Ay BEiseH; TP 454 fe&%%ﬁ?%f'@a&%%r S?ﬁar?g‘g’d be
deairguletbrt/a actuate drive unit D and any novenent of
drive unit D may cause punp Pto punp. Although the
enmbodi ment shown in Figure 6 nmay conprise one of a )
gheaneugyrsignal con alssses vend talygsanit goEr!signgl gf the control unit
CaS\A R opribtéRRodlilation @MHLe it §¢ Bighar regd@leso bfwbetier the
reservoir R sho ,|gF|g}gre 6.|%d|V|ded.intl tgg .
§€€'t9ydﬁ§'aﬂ9m|‘%e£\q‘§’"8 SSIY e P s e enesgY SGnR) Hsrebly serving
fa:b|a|hcﬁ_&idhiW5VQ§i|§naMfer tedigitd ooahelogsentriobsignalf Mdred
wi th i nfusion liqujd. Lnf.usi r :
e g sl oty o A FLRIbre; bt qrCh ook e
modipatedisédriahg needl e. When reservoir Ris inits full
state, the gas section is at anbient pressure or :
over-pressurized. As. infusion liquid is dr fro
Fisise Jsmowa oies serianal Heror ot pyrie Upaan sl pe used
timeo@RectidAGiitiOthevdrtdngdesraahewneéh Giguaerbi Ems npotespumm unit is
i.e. to a,negative.relat] j the
sxfRns IS Bt IF VI SHOT2408 A apRREBiel BupPiinic
mlistlosid thewsimgiay kecernptpyselin copnegiiop withhtherRigeet iaygntion as
RAGK The PY6F- IRt EdBprises a valve pump assembly, wherein a

membrane pump P and a valve pump device 30 constitute two main elements
of the assembly mounted in a cylindrical housing 31. Valve device 30 includes a

first valve member in the form of a ceramic disc 32 stationary mounted on and
fixed to housing 31, and a second valve member in the form of a ceramic disc
33 facing and touching ceramic disc 32 and rotatable relative to stationary disc
32. A motor 34 is mounted on housing 31 enclosing ceramic discs 32 and 33.
Motor 34 includes a splined motor shaft coupled to corresponding splines inan
under central hole in rotatable disc 33 to allow disc 33 to move somewhat in an
axial direction relative to motor shaft 35, although disc 33 follows the rotation
of motor 31. On motor shaft 35 is mounted a stop member 36 and a spring
washer 37 that exerts a slight amount of pressure against disc 33 to urge it
against stationary disc 32.
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reservoir R Motor Mis wirelessly controlled by a
control unit Cfromoutside the patient's body. Control

wa@rior/o8seet er mi nes the tinme period between i nfRGI/BP2006/010349

cycles as well as the anmount of infusion liquid to be
injected into the patient's body upon each infusion
cycle. Instead of wrel ess comruni cati on between
control unit C and notor M22§4f vani c contacts may be
provi ded t hrough the skin 100. Also, the control unit
C may be inplanted along with nmotor M In that case,
control unit Cis preferably programmbl e from outside
the patient's body, either wirelessly or through
Qahwn iucclmaapmp rAemagariecd 2dhaovarpbe pay kinandfirgemtaren
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ST A5 RSP GRS G158 B SOBR TR an axia
eiretion sdativeetobpumyy shaft Btleninepl shaft 61 éatneuatedeintaar nal

;alncgzla%smastug %aﬁ%e%fn? ES? %Efi d??tgﬁgrtlérg ug laﬁlanal Hﬁg&?&ﬁ \ﬁnth respect

electrica awave
¢o bhll-hearmg é#eiﬁweoaiwgmat@d sme@EE»mmwﬂmvé §1 gmﬁnd past

'69“ Heaﬁhe?)ﬁ%nd%%regys ﬁduﬁ@%w wsagg&eyémeﬁ fia§t cHAAWEI 380f
éa%ure % act as sol a gél but g to t he
sEationa disc ;eed@fp%%hgmbﬁa yhdgRm
source E. Energy transform ng device T may aI so be
WI%H %%t&rom{ lrsargtsaftﬂrg%temgﬁg%' hfoves up and down. As membrane
47 moves up and down, rotatable disc 33 connects first channel 38 alternately
to second and third channels 40 and 41 so that liquid is either transmitted from
second channel 40 or third channel 41 to pump chamber 56 or received from
pump chamber 52 by second channel 40 or third channel 41, respectively. In
Figure 7, first channel 38 is shown as being connected to second channel via
opened channel 46 so that second channel 40 receives liquid through first
channel 38 from chamber 56.

The particular material selected for discs 32 and 33 is important because the
selected material must be able to function using very fine tolerances without
such discs sticking to one another over time. There are several materials
available on the market that are suitable for this purpose, e. g. ceramic or
ceramic mixed with other materials, such as carbon fiber.
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changes into electrical energy. Instead of an externa
primary energy source E, an inplantable primry energy

wG@ouwroe15E may be used, such as a regul ar | ong-PCT/EP2006/010349

battery instead of accunulator A The energy signal
can al so be used to transmt control signal of the
control unit C by appropriate nodul ati on of the energy
signal, regardl ess of wheth&¥4The energy is
transmtted wirelessly or by wire, the energy signal

t her eby servi ng as a carrier wave signal for the

i gital | . sj Ly, .
Fieire Bsnus DRyt it 3t FRdhyaatity s diiebaith fiegitusion
depice theitey amdtﬂaat:eld/ driiggmadnd #l cpmponergh oftheainfusimsdevice

ti d
B SsRR Rt M af plf Bond SEETHELb O scitadtofi ol
$hapedwitba-pleng amrts'qrswamadﬁéﬁereﬂwoa blaad; \tﬁéaeh 200
?@é?ﬁt’aﬁ#@l%gé v@séel@@d ptrgﬁrrf%tté‘ﬁ{e BSEYP1 8! ink Snfdisioml RSAEE shown in
herei_.n may d In connect| on wWith the present
|Frﬁ#’éﬁ§|'%ﬁe%”\ﬁ%‘}’$h ama MR EneRAHENG A SKIn 1&%“@% eigg
Vraplatdtsubcasfisiakly, Skieloeicovarshetiaanafpenf thadibcahaped
val ve punp device 30 constitute two main el enents of

Pﬁé C4ssenbly nounted in a cylindrical housing 31.
Val ve device 30 includes a first val ve nenber in the

frlﬁ)[éggﬂf e@ﬁfeef &Th6 qt'eaco wihBblARRIK iSPAR LEHri08 UAR®. Upon

a second val ve nenber in the

retetipopf H‘%’é’f@ﬁg@ thestip end pﬁ@ﬂ‘trﬁgoraﬂaeqlede/m"ﬁg%eekam%v

QI&@ Wihdend1g %&!}ﬁtb Ip@smehaa lpV&lithéSbI%bU%aﬁel 2005M03e.

S _nount e
R SN YN R AN
shafable thepé@rdback arat foethzmetitnag ispln erebwilhpaass thragh window
Clgryt ﬁ'.n&%ﬁ angler PLataRh & hﬁé:tlo%gar‘ e 8&'115 QY HaiSSH u$f%sfoﬂ

axl a Irectio ative to not
@nadlte Raill rmttm@egntedﬁhg@pmswt% b%ﬁh@arvwé blaadayqssal 240 when it

DiPfandéd ﬂ%ugﬁtvﬂhdé\ha:fdmﬁﬁbmm Ressdl 200 sHolHepoorelbisdrts

Slo Sl B s st SRR G GEA By s bl 2roun

Again, the interior of body 15 may serve as reservoir R. Alternatively, reservoir
R may be provided as a confined chamber either within body 15 or, preferably,
with a section of its periphery constituting a part of the outer wall of the body
15. If such peripheral section is made from a flexible material, such flexibility
could compensate for any volume changes in reservoir R. However, at least an
injection port 61 should be provided to allow for refilling reservoir R.

A pump P connects reservoir R with an infusion needle 1 which is mounted on
a drive unit D for both longitudinal and lateral displacement.

Pump P is driven by a first motor M and drive unit D is driven by a separate,
second motor M. Alternatively, a single motor M may be used to drive both
pump P and drive unit D. Also, as described above, actuation of pump P may
simultaneously cause actuation of drive unit D. Alternatively, actuation of drive
unit D may cause actuation of pump P.
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agai nst stationary disc 32. Punp P includes a punp
menbrane 47 that can be any kind of nenbrane.

woe@hesEd y, nmenbrane 47 is a netal menbrane, POF/EP2006/010349

exanple a titani um nenbrane, or a type of coated
plastic material for achieving long lifetinme and

avoi ding diffusion of |iquid through menmbrane 47 over
time. An operation device, 24¥Zh in this enmbodinent is
i ncorporated in the valve punp assenbly, includes a
cam sl eeve 48 which has a cut-out groove with two
opposite cam surfaces 49, a cam wheel 50, which
rotates in the cut-out groove pushing agai nst cam

&Hbﬁg@isﬁ&bélctgery\?ﬂhid plﬁlo‘ﬂgﬁ@tcsklafﬁly theltwonrutotsdd with endrgyy
I SC , m_whee IS ' I
33T LIRS, BT Lty GARYREL 8 3Lk

insteal afdonedifecdatteyy Bot ati ng di sc 33 via a splined
shaft 57 that is coupled to corresponding splines in
an upper central hole 53 in rotatable disc 33. Tmﬁ
Gegbeirbere. 3 sentel wtiplis Pgvidaddaecoptral thewamigirrg M. In the
%mml 4 bnt .ﬂwc}?«?h g%rrligbrecarcea%rbgmf eliﬁbiogeammmml oshafitside
. Punp, sha i s mounted in_an encapsul at.
B4 pata s agvehy e of T P IR PG B CRFe oI G Vi€ s0. Data
ércmtg'edretwieteh thedaagirotessing devieead0 and Bantrdawét Gis
. t .
BB iR g e Dol uphafris bR IloRa for
etelessly ranstoittiiemeate frops oytsids theiratignys Bpdy tathegaptrel unit
Y B0t E41REB8Y nvgﬁe ﬂh‘?é’lﬁ%h fRRIAHtRALs didn, EBsIrd® FaFtharnbre, data
e Vv

rotating, menbrane 47 noves up.and down.  As_ nenbrane
exchRnass B R BIe TN padh 45 alee19 SR HBEPE EIaTrom
@baﬁgahlniee taldaty ;:smt:ed;s]ng deee 80.05whdddtaimay iobladeelata a@the
an SO at, liquid s e : ]

SarsefeahR ot himbprBLiiRiod EERERGhed. Aling status
6 reservaic Bianddhe liken punp chanber 52 by second channel

40 or third channel 41, respectively. In Figure 7,

AL M e R R T
4Re eptRIdHAENT shawrdintfigoredh- fsi platedcihanlobd 38ssal @AD to detect
%@gﬁ) rgéciaq ng;l'qh ?{ taSIHng gf;%ﬁg%% é}%l fed % 885@8’1 Jrﬁ’lr C gh& h¥ight
be used by a corresponding control program to prompt an infusion cycle.
Alternatively or in addition, the physiological parameters may be transferred to
external data processing device 80 and help the doctor in making a proper
diagnosis. Eventually, the doctor will then use the data processing device 80 to
adapt control unit C in accordance with the physiological parameters provided
by feedback sensor F. Any kind of physical parameters of the patient or process
parameters of the infusion device may be sent back to the control unit and the

control unit may control the infusion device according to the resuilts.

While Figure 8 shows the third embodiment of the present invention with the
infusion device being automatically driven and all components of the infusion
device being contained within outer body 15, it should be understood that one
or more of the various components may be implanted separate from outer
body 15, such as battery B, or even outside the patient’s body, such as control
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avai | abl e on the market that are suitable for this
purpose, e. g. ceramc or ceramc mxed wth other
materials, such as carbon fiber.Figure 8 shows a third
enbodi nent of the present i2%dition with the infusion
devi ce being automatically driven and all conponents
of the infusion device being contained wthin an outer

body 1 h [ i
Seviaeds SRR PO oA LZRY 8 PSP SER TR FUELE o

et 9odvRl Entpaef@rdﬁlybédachmebr&@m clbsx proxdimitly h@ordnpdyents not

ff Wsi on devi in E 48 i
e BT o S § iR Sy BT Bty of the
ifoygoimgeembobimuents @o ospht beslifierer00 covers the fl at
surface of the disc-shaped device. Infusion needle 1
is mounted on a turntable which is part of drive unit
A mgibed pbiratingna bemandaing At sibPUMAl By impipnding agw one of the

' J!fd%'dégcﬂ'l?&ijin%s]oﬂ\hé\hcé@m% patiedit'alblody @barigisek teosteps of
whi ch 'g?$$|%$oned proxi mate bl ood vessel 200. More

part|QHm' 'hf usi on needle 1 is nounted on the
t-ur ntfedd- elss&htmg at proper bcatibh forrmmpdanitatiarhef theinfoaiok devite

or s tip end will pass through w ndow
t@FtﬁgBQné ne angle. Due to the inclination angle,

t he tnlacieatheinfusiondpine Abeaid prapekilpgatien: apknet r at e

t.he QFPMIS?%?MQ%@%‘(M Her DlRehene o te idflldiomhesvitd. is
advanced through wi ndow 18 into bl ood vessel 200.

Hol der 90 supports bl ood vessel 200 during penetration
allgsingjtee kinmayfdr hestamm:iheludé\gatuni,ngt tapingrard pther sfiitable

btgglirl)lgg?ﬁ giru\é%na(?e\)' ceesrg‘r V%' 1Sed ¥ %@Lﬁﬂ%bﬁﬁk‘ﬁn the patient’s

provi a confi ned
dhadyeor mtlmmfnt tiﬁsgy ot mtmmu?guéafrb/r gbq:eyse l'g,\;istql,a(‘@dsaé&qqe@ﬁa blood

C\fes%%]ﬁ&@@rfbpt?'\gédﬁng‘:iﬂé'iﬁfhéibh ﬁauﬂi dlﬁarcttly@rﬁtotthé cﬁb‘@l@t’ ng\lbldod

suc ction
Fine 3 91 1634 BReoFHaGGH PEAPer BROR 12T *?’F?&P%%ma"ses free-
Qﬂ]ﬁﬁi:lﬂﬁgttﬁe fexpeative blobdvessdl andedadimg thesiefuston dévice adjacent

}_{?'\Afh qjv?sose!i %tblf%]d b@és%?ha?%@r? bt s@cured ti%'ﬂhéjm*ﬂ?slon device

reservolr
by means of the holder 90 connected to the infusion device.

Alternatively, the infusion device may be placed within or adjacent the patient’s
gastro-intestinal dr urinary tract. In the case of placing it adjacent the tract,
again, it may be secured to the gastro-intestinal or urinary tract by means of a
holder connected to the infusion device. As a further alternative, the infusion
device may be placed in the patient’s thorax or in the patient’s abdomen.

Where the infusion device is placed adjacent a blood vessel or adjacent or
within the patient’s gastro-intestinal or urinary tract or within the patient’s
thorax or abdomen, the steps of cutting the skin, free-dissecting the proper
location for implantation and placing the infusion device at said proper location

may comprise:
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A punp P connects reservoir RMth an infusion needle 1
which is nmounted on a drive unit D for both

wo oovgiosise nal and | ateral displacenment. Punp PPCBHEP2006/010349

driven by a first notor Mand drive unit Dis driven

by a separate, second notor M Alternatively, a single

notor M may be used to drive both punp P and drive

unit D. Al so, as described 28j0¥e, actuation of punp P

may simultaneously cause actuation of drive unit D.

Al ternatively, actuation of drive unit D may cause

actuation of punp P.A |lon i fe batter rovi ded

Fo. SIS theiB A Hatiss & MRRTHRD dninegPtient s Brkat Pue y,

%Bd@ﬁféhmﬂsagﬁfg, a Yarels asedle roe@hal‘r@ea}ﬂeeof@”stlﬁﬁlanonmedheinto
nst ea . A

S5 ebdamenr vy 3R e Wil gt Sy L PR hifayin -

Mas! n t he enbodi ment shown in Flgure 8, control unlt C

s pr.g qyﬁglﬁ romoutside the patient's body by
means o?% xte%nal dat a proceSS|ng device 80. Data

exchanrgatingetleast anedrensr Hrprek s kpghelepwardsghg mdoper
Wg{,bgl unit Cis preferably wirel ess through an

ant ed .data transniss interf ce for wrelgss
£ An ST OS5 T8 EAICE e S AR drfaraera el he at
tldust ooatrro@br wwwdrdSCsaibdubcatian, be by wire through the

pat i egtur‘ng I%Eatugﬁsér{om Furt hernore, data exchange

'S pr rectional so as to also allow data
tr an§npelynrmwthennfws@@rdezvme arrpart theeeaf 4 saigrleeation; thgpugh the

Q?\@a‘éﬁoﬁ@tro% tﬂ?&% hr@yeda?éftb WeksigAiRtHsKid e

per formance of evi ce, nber of infusion cycles
performed, filling status of reservoir Rand the |iKke.
Foeiristdrice] te rdesivoir R malibgulaecdd ihuhé bbdomealandiesraa cavity in

| ee\(/jv?ag%%scretp é)gtfc&?\é\%ltgn]atlv%!pb{ q\r} essg\daézvg‘%; ?lsgéjﬁfvghér?of

phyls aslﬂuﬁglasarvqya? aney be émpBotat e seigenariawhigh gase the
QI%\'%F(QJ'r aBBbnirtal A4 |gbﬂgﬁed3ﬁ)r¥mé3theqnﬁgfdrﬁ§mwbﬂﬁe proper

cont r ol ro ramto p an i nfusion c

MpqadipAYIINB e BRtIqTH s&%ram%ﬁbdm@"m% Pﬁ?%ﬁfé&ﬂhe skin and

Wé&ﬁ‘é\td&lﬁs of tiegueetctaresf suchedd hyoseutieg rald atatpmeferably
ﬁgg |nEgedewce 80 and hel p the doctor in nmaeking a

Replenishing of the reservoir R preferably comprises the step of injecting a
volume of infusion liquid through an injection port connected to and/or
integrated in the beriphery of the reservoir.

One or more of the following elements of the infusion device may be implanted
remote from at least drive unit D and infusion needle 1:

- motor M for actuation of drive unit D,

- energy storage means B to provide motor M with energy, comprising at
least one of a battery, a capacitor and a rechargeable battery,

- galvanic coupling elements 90 between either external energy source E
or energy storage means B and motor M for transmitting energy to motor M in

contacting fashion,



di agnosi s. Eventually, the doctor will then use the

data processing device 80 to adapt control unit Cin
Wawolsiente with the physi ol ogi cal paraneters PCDEP28E010349

by feedback sensor F. Any kind of physical paraneters

of the patient or process paraneters of the infusion

devi ce may be sent back to the control unit and the

control unit may control thgy/anfusion device according

to the results. While Figure 8 shows the third

enbodi nent of the present invention with the infusion

devi ce being automatically driven and all conponents

of t r«qulf?ﬁsmgwhn@l@{ﬂ%@tbédﬁ@teeéﬁpanﬁw afihenmeterMer energy

Ref¥gd meank BS&OABtH 1O extBSHPEENP dniah@ten@@ SVurEBE orof

th t
R O S B R Vo AP A AR
mahuﬁmkmﬂmbddyuomuch as control device C. Al so, punp

Pand/ qr. cted separately to
outerc8 %8 fg&?%{% era'ﬁ&"Q@gn@hed thereto in close

pr oxw\meth?SS aDengotrensroisaion argeesivinganednsshown in Fi gure
8 m g uba tH?\‘%ﬁﬁss?én Qﬁér@é'de%gvdnrélé's@%ﬂ%{an{tlﬁg%ta frﬁmd

foreg ogkg nbodi nent s, or H% erent. A nmetho
Sitarpa %B’%eﬁﬂﬁaﬁeb@P@QtBFOHH%\W' | by inplanting
any eswiakk bssalFpve descri bed infusion devices in a

patient's .b es of cutting the
sklnre$?%@rgq§gﬁﬁﬁﬁﬁ5% 'W&Sﬁ@'qugggplon f or

npl émjectioropord 61 forerefibingsherestevdice wi t hi n t he
patients body, placing the infusion device at said
proper |ocation, and closing at |east the skin after

pl acement of the infusion device. Cosing the skin may
for instance include suturing, taping and other

sui tabl e techni ques. The infusion device nmay be placed
subcut aneously in the patient's body or within fat
tissue or intranuscularly. In case it is placed

adj acent a bl ood vessel (200) for injecting the
infusion liquid directly into the circulating bl ood,
the step of free-dissecting a proper |ocation for

i mpl antation conprises freedissecting the respective
bl ood vessel and placing the infusion device adjacent
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the bl ood vessel. The bl ood vessel may then be secured
to the infusion device by neans of the hol der 90

wa@oennestsexl t o the infusion device. AlternativePgT/EPie6/010349

i nfusi on device may be placed within or adjacent the
patient's gastro-intestinal or urinary tract. In the
case of placing it adjacent the tract, again, it nmay
be secured to the gastro-id&41inal or urinary tract
by nmeans of a hol der connected to the infusion device.
As a further alternative, the infusion device may be
§%§®= in the patient's thorax or in the patient's
hen. Wiere the infusion device is placed adjacent
a bl ood vessel or adjacent or within the patient's
ast rQ- I r ' tract or wthin the
gatiéﬁyhﬂkﬁﬁﬁégﬁé%?mgﬂggﬁgﬁy the steps of cutting the

ski n; Bndefugionsieediend) hadng adipesnd @oandon f or
I mpl antyadrivenuideh) Rbasle8do tMEinfutiors heddie vl @eraded dbd

proper l.ocation may c ri se, where the infusion _deyjce.
i's i mpPAKERENG ﬂ‘% erﬁ‘g?’P e infusiongpesdiefo %ﬂbeg??g%?“y%ms's
i nser t iwHenath¥aleo k2 i @nplanatedrin anudtieet's byge, of gas

i nflation. needl e j : rax: A2
fillPAG B ndedif 58 E’Fﬁ%?ﬁ"iggﬁ‘@i?Jf'%&?hﬂﬁ'ﬁ@é“{a?"°ﬁr’”a
cut t ipatent'kegdyhol e, inserting at |east one trocar

t hrough the key-hole towards the proper |ocation,
advanci ng one or nore nedical instrunments and a canera
through the at |east one trocar towards said | ocation,

- dissecting said | ocation, and supplying the infusion

[ h f . id | | :
N L R e

e 1 NnCl si In
ski n.wiffom aiboslyd hG)eqf thérdeviee aithahe tiR engyofiibe pfusien regdle

t he %Pl%ﬁ??@ & pdsBgAKr SN doltBr WAR (Y8 JHSsird R

above. ernatively, the infusion device or part
thereof, such as the reservoir R may be inplanted by

@pen ThligRkion ddvisdbicdlaife® aviidrein the infusion needle is arranged for
penetrating the outer wall.

4. The infusion device of claim 3, wherein the outer wall is at least partly
made from a material which is self-sealing in respect of penetrations

resulting from the infusion needle.

5. The infusion device of claim 4, wherein the self-sealing material forms at
least one window area (17) in the outer wall, said window area being
positioned for penetration by the tip end of the infusion needle.

6. The infusion device of claim 5, wherein the window area is formed by a
penetration membrane (18) integrated in the outer wall by being sealingly
press fitted into the outer wall.

7.  The infusion device of either of claims 5 to 6, wherein the self-sealing
material is made from polymer material.
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thorax or abdomi nal wall is opened for placing the
i nfusi on device at the proper |ocation within the

W 20705563 t hor ax or abdonen and, afterwards, PREGEHEBWDE010349

and ot her | ayers of tissue are closed, such as by
suturing, and are preferably sutured in |ayers.
Repl eni shing of the reservoir Rpreferably conprises
the step of injecting a vol é¥#7of infusion |iquid
t hrough an injection port connected to and/or
integrated in the periphery of the reservoir. One or

re the.fo e el i.on. devi ce.
e BRI A A B 75 o] et B 8o
i nf udeast oneaplymar setented friont the group &f imaterddls doinpeisingi gilicon
D engidfolpdrefR@e. means Bto provide motor Mw th
energy, conprising at |east one of a battery, a
capacitor and a rechargeabl e battery, gal vanic
@uplThednfiskyredéecOF 41t oretdingi4 (e, whdreinithb semeedihg
sourc

.of . d M f
C andTRErR s Py R AR aT e Rie Bbnt acting

fashion,wirel ess coupling el ements adapted to connect

&gt hefrherimu‘%rcin'\é&[icee&ecrlgx'\ §LOh&YMm fﬁ%@é?nﬁsﬂ% rpg’tren?l:(i%r?&prises

extracor poral primary ener gP/ source tran_sm .
ener ¢y 1835t eng puter share-giving lagaeldd) anhe selesedingsalt material

bot h (17p)n@ntfired Asthinefuséy 18yer. - control unit Cfor
controlling motor M w rel ess energy transm ssion or

recei ving nmeans, the data transm ssion interface for

Vi1t el Tées hfustomadesicet fi abajrd 83, avliareim th# selfsablirdpsaft material is a
procg%%f,si ng device 80 to control unit C, feedback

sensor 'F, - reservoir Rfor holding the infusion

liquid, and injection port 6 1 for refilling the
reservoir.CLAIMS 1. An infusion device, conprising

12. The infusion device of any of claims 1 to 11, wherein the drive unit (D) is
configured for advancing and retracting the tip end (2) of the infusion
needle (1).

13. The infusion device of any of claims 1 to 12, including claim 2, wherein
the drive unit is entirely disposed within the body (15) of the device.

14. The infusion device of any of claims 1 to 13, wherein the tip end (2) of the
infusion needle (1) is laterally movable for variation of an injection site.

15. The infusion device of 14, wherein the drive unit comprises a movable
carriage on which the infusion needle is mounted for lateral displacement
of the tip end of the infusion needle.

16. The infusion device of claim 15, wherein the movable carriage comprises
a turntable (25).
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- an infusion needle (1) having a tip end (2), and - a
drive unit (D) coupled to the infusion needle and

wa@eooangsed f or advancing the tip end of the i nfRGI/BP2006/010349

needl e to penetrate any fibrosis when the device is
inmplanted in a patient's body, said infusion needle
and drive unit being designed for inplantation in a
patient's body. 2. The infu3V/éh device of claimi,
wherein the infusion needle is disposed within a body
(15) of the device with the tip end of the infusion

15 R ARl o35 Pt T MR TP My,

wher eomprises arsﬁutﬂedm)needl e is arranged for

penetrating the outer wall. 4. The infusion device of
claim3, wherein the outer wall is at |east_ partly

t&de The onfusioneteyideaf omincH, wheseinibe shuttiads mhﬁéef@ée( a

of pgpgdrations resulting fromthe infusion needle. 5.
The i nfusion device of claim4, wherein the

self-sealing material forns at | east one w ndow area
(197) The infocionwevicevaldny of @laimeilndov8aineudie clgim 12, wherein
pos |o ed for

i nf u& rlveegral ccg%gxrl gtgﬂ?%galwcfgkge m’édt]géjgn& B?tr‘f infusion
wher eueadltehmqm adﬂ/@wc@meat angl/poetredtiory obtheeireemnchof e infusion
menbra g? (18) integrated in the outer wall by being
seallng y press fitted into the outer wall. 7. The

i nfusi on device of either of clains 5 to 6, wherein

the self-sealing material is nade from pol yner
material.8. The infusion device of claim?7, wherei n

the polynmer material conprises at |east one polyne

26| edhednfusiom devicegofamny affclaims drtpdi0s whergin itke mjuslon needle
sili ‘I"\?Q aacUgeJﬂQé BUH\?EI‘E@V\ﬁat the t-'aq&d Qrﬁdlﬁh\ﬂﬂg%qyie?aﬂlyoafrranged
any o erein the self-sealing

mat erqeélYerYseXﬁ&%tBr)om a conposite naterial .

21. The infusion device of any of claims 1 to 20, wherein a reservoir (R) is
coupled to the infusion needle.

22. The infusion device of claim 21, wherein at least a section (16a; 60) of a
periphery of the reservoir is made from a flexible material permitting
volume changes of the reservoir by deformation of the flexible material as
infusion liquid is filled into or drawn out of the reservaoir.

23. The infusion device of any of claims 21 to 22, wherein the flexible material

comprises a polymer membrane.

24. The infusion device of any of claims 23, wherein drawing of liquid from
the reservoir causes a negative pressure in at least part of the reservoir.
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10. The infusion device of claim9, wherein the
conposite material conprises at |east one outer

wGebapesgsyi ng | ayer (17a) and a sel f-seal i ng seET/EP2006/010349

material (17b) contained within the outer layer. 11.
The infusion device of claim 10, wherein the
self-sealing soft material is a gel. 12. The infusion
device of any of clains 1t 3147 wherein the drive unit
(D) rs configured for advancing and retracting the tip
end (2) of the infusion needle (1). 13. The infusion

i f | udi | ai .
ARer ohe TatHEoN dRvice by of <BDF gt GReie L 8848 G Blrchrantises
body a(ghS)chafnbteh endaviqo@ cHadnbérhsaid chamibers bigng separfated by

any ereinthetip end (2) of the
i nf ug'lteon eedl e r?%]a% aterally novable for variation

of an injection site. 15. The infusion device of 14,

mer &hB itfSiofl[deVieWtahy ©P BRIhS 2% t6 260N A fhaf feb@g8irdias an
ich the infusion needle is mounted for |ateral

di sprra%@rﬂwor&f o fRy reft 'S”Sﬁ'&e BISEIMY - i nf usi on needl e.

16. The infusion device of claim15, wherein the

201 g irTEEon 2%k MRl 2, Yl YR R ekt coBlipes.
carr mq;enaj(ywpch ssoselfaseglhiog in Egspgq*t)of pESEtrgteny eguseH by a
devi ?&f'?{]ﬂ' 95{3 #ﬁ wherein the shuttle is in the form

of a s e infusion device of any of clains
14 to 18, including claim 12, wherein the drive unit

8. CARbiigruEReH dtedeadf%rn§|df)¢ldﬂh§ Rh a@en ineludiny esich 2f whbein

i nfusji on nee nt of
 he. 20 resAt ot < sHBs RH R Re mEay L e e o aEkeRe oo
devi dreplahtation wi‘thmla&paﬂenﬂ(sbod\m, vvher ein the infusion
needl e has a tube-like body closed at the tip end and

having a |aterally arranged
29. The infusion device of any of claims 21 to 27, including claim 2, wherein

the reservoir is part of or is contained within the body of the device.

30. The infusion device of claim 29, wherein at least a section (16a, 16b) of a
periphery of the reservoir at least partially constitutes the outer wall of the
body of the device.

31. The infusion device of any of claims 21 to 30, wherein a pump (P) is
coupled to the reservoir (R) for pumping infusion liquid from the reservoir
to the infusion needle (1).

32. The infusion device of claim 31, wherein the pump comprises a valve
device having a first and a second valve member (32, 33), each of said
first and second valve members having a smooth surface facing each
other so as to form a sealing contact between the first and second valve
members and further having differentlliquid channels (38, 40, 41, 46) that
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delivery exit port (3). 21. The infusion device of any
of clains 1 to 20, wherein a reservoir (R) is coupled

wWa@ eoovis1sshf usi on needl e. 22. The i nfusion devi PEr/BP2006/010349

claim 21, wherein at |east a section (16a; 60) of a
peri phery of the reservoir is made froma flexible
material permtting volune changes of the reservoir by
deformation of the flexible32fferial as infusion
liquidis filled into or drawn out of the reservoir.
23. The infusion device of any of clains 2 1 to 22,
wherein the flexible material . .c ri ses | ymer
menbcafde bFaughi{atq 3Ry baa}?pﬁg%?e%ﬂf T Mg ety
wher guacesanaialige@d ohie @ubthelr mihiletrhaintaiisiag tioe seamgoemtact.
negati ve pressure in at |east part of the reservoir.25
The i nfusion device of any of clains 24, wherein the
138s e Mheiinfusiomptavicesofxlajas3Z weherein thefirs andgecand valve
cha [ %%ﬁﬁh? | DGhi ed by the polyner
rrenbn?g%néb%%ﬁ? 6. Tﬁ@ %J%‘rﬁg‘iugﬁﬂgeg\%? ‘ce of any of
clains 2 1 to 25, wherein the reservoir has an
i38] €qthieQRfuBRINtddvitk) off 0y df&fdimnki3ngoBBewhesds Wi pumBTs a
The infusion device of claim 26, wherein the injection
por t "CYRBFASEPEPHEPeri al which is self-sealing in
respect of penetrations caused by a repl enishing

edle. . . EDf LS| [ af lLal
28757 fflpioh el 418 SE MR ERerbrarioR B plmb
separcamprises mmembpne(48F displacerhle by afRistopdf@)as the piston
| Pl aRéals, fHe Mis{oRl Bifg BalpIed to thebrVe dédce 3618s td SlitRIbLHN
devi ce ?f aﬂ¥ of clains g 1|to 27 |nc|3d|ng clalnlhzlr
wher &i%p397Np fextang; secprd yalve mFmBPrs 'Y R (Y PE gnother as
Wi t hitle plseorbodyesf the device. 30. The infusion device
of claim 29, wherein at |east a section (16a, 16b) of
a periphery of the reservoir at |east partially .
S6n s tThednfusionrdeving: efranyedficlainstd doF8dipchdingelatie ¢ wherein

the pump is separate from the body {15) of the device for remote
implantation within a patient’s body.

37. The infusion device of any of claims 31 to 35, including claim 2, wherein
the pump is contained in the body (15) of the device.

38. The infusion device of any of claims 1 to 37, wherein actuating means (11)
are provided for direct manual actuation of the pump (P) as defined in any
of claims 31 to 37 and/or the drive unit (D).

39. The infusion device of claim 38, wherein the actuating means comprises a
pressure sensitive switch for manual operation arranged so as to be
operable when the device is implanted subcutaneously in a patient’s
body.
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- provid

3 1. The infusion device of any of clainms 2 1 to 30,
wherein a punp (P) is coupled to the reservoir (R) for

w@eoepiosiged nf usion liquid fromthe reservoir toPCTEP2006/010349

infusion needle (1). 32. The infusion device of claim
31, wherein the punp conprises a valve device having a
first and a second val ve nenber (32, 33), each of said
first and second val ve nenb¥/47 havi ng a snooth surface
faci ng each other so as to forma sealing contact

between the first and second val ve nenbers and further

Vi different.liquid ¢channel , -4 .
Afloe e s Sthyise' a8 S RRIASR 6 8 widreiine dtladng
t he tweansrapebitasged Boakrectly actiuating eitherdhamoreer thsidrive
mai nt aj,ni i e i ij @l iV
oy RitgiRfsty i ahc s ARl BEhy pcidatidhel SR LENe drive
menbeni ositke pUEP- f rom a ceramic material. 34. The
i nfusion device of any of clains 3 1 to 33, wherein
the punp is a nenbrane type punp. 35. The infusion

devi ce of claim 34, wherein the nenbrane type punp
conprises a nenbrane (47) displaceable by a piston

8 .Lhe. pi ] i.st i
e TR il YRR SFRES Rt cloifg B RRB I oF B! e rfduor
and $W3émerovideddonectbation atdeastiane afdhe REMenEY AeAetiged in any

the Wf%%ﬂﬁs?g‘fggltﬁ@dri\-}%ﬁnh U Pah et E Bn &gy dYis@ining part

cl ai ms ; 0 , dAncluding claim?2, wherein the punp
i s sOMUNEITIRHALYIRR body (15) of the device for
renote inplantation within a patient's body. 37. The

i nf usi i f of ¢l ai ns. 5 i
Pot 3 niSiancey e & it o MBining shtorR artdifgcdbRd

(15) etdcttitadlydmagoeticalg.andiins sledtipsnagnedieaihcactypting,yt lgpst one
cl ai 'Hf(te%é ?ur?’\Z)’, HNER hiPsidahy BhePBABRy(cohslimidg Bart of the

) _for direct manual actuation of the punmp (P)
as dérfugied deayicgay of claims 3 1 to 37 and/or the drive
unit (D). :

43. The infusion device of claim 41, wherein the motor is arranged for
hydraulically actuating the pump, the drive unit and any other energy

consuming part of the infusion device.

44. The infusion device of any of claims 41 to 43, wherein the motor is
arranged for actuating either the pump or the drive unit, thereby
simultaneously indirectly actuating the other, i.e. the drive unit or the

pump.

45. The infusion device of any of claims 41 to 44, wherein actuating means

are provided for manual activation of the motor.

46. The infusion device of any of claims 41 to 45, including claim 2, wherein
the motor is contained in the body (15) of the device.
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39. The infusion device of claim38, wherein the
actuating neans conprises a pressure sensitive swtch

WO 2007485631 operation arranged so as to be opePEER2006/010349

when the device is inplanted subcutaneously in a
patient's body.40. The infusion device of any of
clains 38 to 39, wherein the actuating neans are
arranged for directly actuad4/4h either the punp or the
drive unit, thereby simultaneously indirectly
actuating the other, i.e. the drive unit or the punp.

. .i.nf.usi on. deyi f ' ; .
e, TR APERRPSSN G bl Lo 33, abpuh 2 whore
act uttid mwtatis keperatednemdhe bhdy Hlahef () deceitsriramgte n
any %Bl%h?a'ti%ﬁ within 6@QatiéntdBody.i ve unit (D) and any

ot her 'energy consumng part of the infusion device.
42. The infusion device of claim4l, wherein the notor

W8, arhaR¥asioh YevReastahl Ghklayms aBENAY) WhHEleIh 86\Hling elements
el ectromagnet j cal qu actuatin 0
[

at | east one .qf .the. .
punp are pVigdfer ganduclivg egR ot(q{bﬁferz’ﬁcgp gﬁﬁﬂgﬁ hifdnfgpion
part defict hethedtusanaondenowe. 43. The infusion device
of claim41l, wherein the notor is arranged for
hydraul i.cal |y actuating the punp, the drive unit and
48y dhhénfuesioprdpyicecafanniofiglaias 46 49 47 hehereinigewiing elements

devi %?e E/)\ﬁo%ide% Widetstls O e FRVir &5 & fraRYoLRdid 6 id iMbustor device

to 4 erelntrhe notor 1I's arranged for actuating
ei t h&e thet IRRYPNEMeIE drive unit, thereby
sinmultaneously indirectly actuating the other, i.e.

e ive unit,or the pu 5. Lnfusi [ Ge of
bl Sh it oo B o e AR AR AR
pr oviadedgéd forrtmingtrivert by ah iesternd! el¢ntramagseticfgld. The
i nfusi on device of any of clains 4 1 to 45, including
claim2, wherein the notor is contained in the body

(15) of the device.47. The infusion device of any of
claims 4 1 to 45, including claim2, wherein

51. The infusion device of any of claims 1 to 50, further comprising an energy
source (E) for providing energy to at least one of the pump, the drive unit
and any other energy consuming part of the infusion device.

52. The infusion device of claim 51, including claim 2, wherein the energy
source is part of or is contained within the body (15) of the device.

53. The infusion device of claim 51, including claim 2, wherein the energy
source is separate from the body (15) of the device for remote
implantation within a patient’s body.

54. The infusion device of any of claims 51 to 53, wherein the energy source

comprises energy storage means.

55. The infusion device of claim 54, wherein the energy storage means
comprises a battery (B).
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the notor is separate fromthe body (15) of the device
for renote inplantation within a patient's body. 48.

wab@7iosifsesi on devi ce of any of clains 46 to 47PCTHARI006/010349

coupling el ements are provided for conductive energy
transfer fromoutside the infusion device to the at

| east one notor. 49. The infusion device of any of
clains 46 to 47, wherein cad#ing el ements are
provided for wireless energy transfer from outside the
i nfusion device to the at | east one notor. 50. The

Lpfusjon device of claim4 reLp the at. | east one
B+ ofhe Brisipn et any B AEITRS Pain shyBreHi e diaray Sorage
el echicamagoatiprisefanedcdumiilator (R)e i nf usi on devi ce of any
of clainms 1to 50, further conprising an energy source

(E) for providing energy to at |east one of the punp,
bhe Thewdusinndesivg islaimtifewhermin fie aemsniatay cORIRTISES 2

the (ddfusdddbidBy&S: 52. The infusion device of claim
51, rnclﬁ%%ﬁb clgﬁﬁ12, wherein the energy source is

part of or is contained within the body ( 15) of the
devi The iffdsionRvicaldfang of driths 66 o6 5¢) wahenefrithei avcliodilatgr
claim2, wherein the energy source is separate from
the BBEPTEIBT CBP2YIE device for renote inplantation
wWthin a patient's body. 54. The infusion device of

88Y Yhe GliBLIBR Rvikeldt any of VRGHEED td BS, \WREMEHY theQHfU=fon device
conprises energy storage neans. 55. The i nfusion

devi 68Mprises GPYRIE, eloments fRr EpRAUSHEE GPestvdf ARfeEYRL tsIde
CONPERSESvide RAthetickuinBlatdbior ERgrginy thel szeudrNdtoefrom autgide

f clai . A
compprabeage ediien B Eagbe's B2 HaNTa 5L

of claim56, wherein the accunulator conprises a

%ﬁ.c h%ﬁgﬁﬂ‘géign tb%(/&%réfmg%f.clghﬁﬁsmt&gg% SR # iRfusidWdevice

of " clarns to , rein the accunul ator )
comprises coupling elements (T) for wireless energy transfer from outside
the device to the accumulator for charging the accumulator from outside

a patient’s body, when the device is implanted in a patient’s body.

61. The infusion device of any of claims 51 to 60, wherein the energy source
comprises coupling elements for conductive energy supply to an energy
consuming part of the infusion device..

62. The infusion device of any of claims 51 to 61, wherein the energy source
comprises coupling elements for wireless energy supply to an energy
consuming part of the infusion device.

63. The infusion device of any of claims 1 to 62, wherein at least one control
unit (C) is provided for controlling an amount of infusion liquid to be
delivered to the patient’s body through the injection needle (1).
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conprises a capacitor. 59. The infusion device of any
of clains 56 to 58, wherein the infusion device

w@owpiosses coupling el enents for conductive eneChEP2006/010349

transfer fromoutside the device to the accunul ator
for charging the accunul ator from outside a patient's
body, when the device is inplanted in a patient's
body. 60. The infusion devi¥#4bf any of clains 56 to
59, wherein the infusion device conprises coupling
elements (T) for wreless energy transfer from outside

B SR RSB Bl 5 S0 Sl

devi peovided fqylc@ntrewlngrat éea;§a@neeﬂf the nusaR.. th 8 d1|vemg, any other
| nf u%h@ﬂ; WHsGfitd paibf fe ﬁ#@dﬁSd@lée Er% %er%ﬁé ﬁ‘if@snon

the enérdy source conprises cou el enent s f
conddevice é"‘é'#\‘é?sgﬂf‘ @Eﬁjbﬁkprt%‘t%fﬁag‘ﬂ@ﬂ 8y S%‘éfﬁgu?'ﬂ"ﬁﬁ"ﬁ'&’/tsource

of the infusion deV|ce 62 The i nfusi on devi ce of

e en
génpﬂ‘g é%faE'BUﬁ%Vf?ﬁ aé’lcgﬁg'?ﬁ § PHV\XV Fgfeé% eg%oenﬁég)o; ug' ﬁp ply
t 0 amdeptedgy actsatiieranepgy tomsunting pianfatpredetdevined time
63. Eﬂ usi on device of any of clains 1 to 62,
mhereln a1 east one control unit (C is provided for
controlling an anmpunt of infusion liquid to be

ge! | ‘Tﬁ@f?ﬁ‘fu‘éi%nt(fé@ldéaéf'a%?bf%léi’rﬁ@ﬁBttb BQU@heﬁehetHdkﬂéiﬁéd lﬁm; a

needl e (1 usi on devi ce of an

to 63’6‘%%'?52%0%{‘ E‘Hr‘ﬁ{;mfa'&???% b?t&ﬁeef‘sa“p‘ixé PSIe%aq‘f‘ &F SFesting
cont devicer@gdahe keatsdl wiie of the punp, the drive unit,
any ot her energy consunming part of the infusion device
and, where the infusion device includes an internal or
63t el halinfusiongievinsefaay of glaime §ditg Peewhprein thesdatyfrgnsfer

| nf USjopis A8YiIFQNEsPERE 1SR r pifer Brd. dathaarsfar.t he
control unit is adapted to actuate the energy

consunming part at predetermned tine intervals. 66.

Bee iMhkusfueidndivideeofainyasfyclaiins G3ao B3, WBetedn Bt catenl einit is
the device rnha e data transfer port for data transfer
bet weeP9 AN EXY € nal dat a processi ng

69. The infusion device of any of claims 63 to 68, wherein the control unit is
contained in the body (15) of the device.

70. The infusion device of any of claims 63 to 68, wherein the control unit is
separate from the body {15) of the device for remote implantation within a

patient’s body.

71. The infusion device of any of claims 1 to 70, wherein at least one
feedback sensor (F) is provided for detecting parameters relevant for the

treatment of a patient.
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device and the control unit. 67. The infusion device
of any of clains 63 to 66, wherein the data transfer

WQar/05s6en wi rel ess data transfer port for thePCUBER2006/010349

transfer. 68. The infusion device of any of clains 63
to 67, wherein the control unit is programable. 69.

The i nfusion device of any of clains 63 to 68, wherein
the control unit is containdd47n the body (15) of the
device. 70. The infusion device of any of clains 63 to
68, mherein the control unit is separate fromthe body

G32) 25 IG5 A S AR RSk e
cl ai rssnaort(ﬁ) isGdaptest toi sena¢ ohe as masa @hfysigallyzarkmetars of the

<F>e %ngﬁpgfaoqsﬁ?a‘o%ssdgér%me&% R Sabgkevant for

reat ment usi on device
according claim71, wherein the at |east one feedback

38NS Otheliffusioh Rladd &totding @A RN hefeiBi€atByst gl feedback

par anet er s,_of tient and/or_ proc
e SRS Ehis AdgpIeRl tozgnse ABE oRmiTP Gar A6 IeCL oL B T
cl ai rparadmetsheratating foe kimld dfddsdd oells, ﬂﬂfg:lbae!kgkwnse)tev(eF)

of parSugy i@ BEIRTe A8 B AL QERT Re " 3 07

I evel, glucose |evel, oxygen level, ph level and flow

vl U eliRfRidM Mcé’@c%%?(lhng U&lmwevdh%félﬁhﬁ)é‘aﬂﬁyéﬁﬁle feedback

according claim?7 wherein the at | east one bac
sens&engq)(Fl is aé’&BEﬁdet@ steb‘s%é?ﬁﬁé’r8?%%’@'%?@'?)8&2‘&&'8\"9 of
of t hargheteps 6dmpasiAGE basssukpBleCiriahgarapretesydistension,

el ectyrical paranmeters, distension, distance. 75. The

i nfu %tﬂ HFevi ce of any of claims 7 1 to 74, wherein
the at | east one feedback sensor is adapted to sense

a5 | egRlinRRRforPde Vi oA ARISS TANoIRERMNERAA MO FBEIRASM one
feedback sensor is adapted to sense at least one of the parameters by
spectrophotometry.

76. The infusion device of any of claims 71 to 75, wherein the at least one
feedback sensor is connected to the control unit (C) as defined in any of
claims 63 to 69.

77. The infusion device according claim 76, including claim 41, further
comprising a control program for controlling the at least one motor (M) in
response to one or more signals of the at least one feedback sensor.

78. A drug delivery system comprising an implantable infusion device of any
of claims 1 to 77 and at least one external component for cooperation
with the infusion device from outside a patient’s body, when the infusion
device is implanted in a patient’s body.



10

15

20

25

30

76. The infusion device of any of clains 7 1 to 75,
wherein the at | east one feedback sensor is connected

wo eoovhgisedntrol unit (C) as defined in any of BPCHEPBOG® 0349

to 69. 77. The infusion device according claim 76,
including claim4l1, further conprising a contro
program for controlling the at | east one notor (M in
response to one or nore sigﬁ%@g of the at | east one

f eedback sensor. 78. A drug delivery system conpri sing
an inplantabl e infusion device of any of clains 1 to
77 and at | east one external conponent for cooperation
with the infusion device fromoutside a patient's

bSely , Thardrgtdedverfsysiedh otiglvine 48 cemmmisingrsciheiaf legst one

ggt i Werﬁab&ﬂﬁpg&ntzh%x@éﬁgl delrgy %ercéX@)tf@th@é oltsitldthe
conpri si

e at | east one external
A oyUPRAS DaRe g SasiPeouER HRUT0 Eidye araranae Ting
pat i esmergy frodyoutsidiedhe petignt’stmdycte theinfgsionreviger ed
for transferring energy fromoutside the patient's
body to the infusion device. 80. The drug delivery
SPst dinegdrugldsiiverySysiaine pbelaing dPvahereirncgalganiagoubktent s

are RligneAR%ré 9Foﬁ@é@fb@%bﬁ8u&w&§ér§& fanérer td Metifision
i nfusion device. . The drug delivery system of any

of cldgvie- 79 to 80, V\herel n coupling elenments are
provi ded for wrel ess energy transfer to the infusion

%ﬁer gﬁw (?ﬁg dé%?%&kg eg'ﬁlgt%rsrg “fﬁ s aaodgﬁ‘(ar};&e'{‘odouplmg

cr eatederapnts)are pnadiddd far dyirelesshermsgwntransfecta thedgfusicnadevice.
field, magnetic field or electrical field, or create a
wave signal, such as an electronagnetic wave or sound

Wave Tdediran defuery myate abclaion Blovhereinsthedarnalgnespy source
cl ai n® ad&pteQ t&EreatO M LRI fléfd bb&\ 8¢ ah eRStroAnetic field,

external(%ogpggenﬁ n. eg; r nal rocessun evi ce
(50 TRIneEen e gEReRL o et 2uBeF Saa pouslyee o
pr oc edaitrognaimaticevdye mgpoclodfwrgwragha‘lor transferring
data between the data processing device and

83. The drug delivery system of any of claims 78 to 82, comprising as the at
least one external component an external data processing device (80) for
use outside the patient’s body, said data processing device being
configured for transferring data between the data processing device and
the data transfer port of the control unit (C) of the infusion device as
defined in claim 66.

84. The drug delivery system of claim 83, wherein the external data
processing device has a wireless data transfer port for the data transfer.

85. The drug delivery system of any of claims 83 to 84, wherein the external
data processing device is adapted for programming the control unit.
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the data transfer port of the control unit (C) of the
i nfusi on device as defined in claim®66. 84. The drug

waledo7wsrsys syst em of claim 83, wherein the extePCEHEPZIa/E610349

processing device has a wreless data transfer port
for the data transfer. 85. The drug delivery system of
any of clains 83 to 84, wherein the external data
processi ng device is adapt e¥/4br progranming the
control unit.86. The drug delivery system of any of
clainms 78 to 85, including claim4l, conprising as the
at | east one external conponent an external control
unit (C) provided for controlling the at |east one

86t oTheMyrugetivary ispstesi ofreryenficdamas 8tefdon igluding clainm4 1,

41. 3ébm Tgﬁgdz;%e%?llé ﬁ?&ye §9[l§Fr?dT‘c8fnp%|n@th&r$§xterE@hﬁol

t he COI’]tI‘O unit Is a actuat e | east

one WHitdE) arovistesfer é?ﬁ‘ﬁ‘?ft&'éig thena.i legnt @ﬂ@éﬂ@torw offfhg infusion

dr ug deeick \Wardefinyd ireelah aany of clains 86 to 87,
wherein the control unit is adapted for wreless

renote control of the at |east one notor. 89. The drug
@2l i G‘Ge;dregsibk‘wnmfsysmm off claihre86ysvi8H einth8 8ontrhbunit is ddapted

CONt {8 bokild 1y MRELATIRL ot et e Bl

system o rising as the at
| east one external conponent an external reservoir (R)

88, bene i %@n& tsb&ehnéwy%f daRgs thraTmwdietsih dite Etrol
patient's dru dellvaz syqumof claim
90, &% P ?rﬂéd " w@ea% remotecopel AhEah St BAG BIAAL:

an external punp (P) for being coupled to the external

S8 Ec Bpp AT B S5 R g como

rvorr sl on nee

dr ug uoélis peagyarysabden of clai m 91, conprising as the at
| east one external conponent an external nmotor (M for
actuation of the external punp. 93. The drug delivery
system of claim 91, conprising as the at |east one

90. The drug delivery system of any of claims 78 to 89, comprising as the at
least one external component an external reservoir (R) to be coupled to
the infusion needle from outside the patient’s body.

91. The drug delivery system of claim 90, comprising as the at least one
external component an external pump (P) for being coupled to the
external reservoir for pumping infusion liquid from the external reservoir

to the infusion needle.

92. The drug delivery system of claim 91, comprising as the at least one
external component an external motor (M) for actuation of the external

pump.

93. The drug delivery system of claim 91, comprising as the at least one
external component actuating means (11) for direct manual actuation of
the external pump.
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external conponent actuating neans ( 1 1) for direct
manual actuation of the external punp.94. The drug

wa@ledorversy3 syst em of any of clains 78 to 93, cOPQI/EB100€010349

as the at |east one external conponent a replenishing
needl e for replenishing an infusion liquid reservoir
(R). 95. A nethod of treating a human being or an

ani nal by inplanting the |nﬂ§§70n devi ce of any of
claims 1 to 77 in a patient's body, conprising the

steps of - cutting the skin, - free-dissecting a
| f
gsrgi‘evaq{iﬁtd'e@%fg%gaeﬂgéféﬂ (gg‘m% 78“{3%3 EBH@H%g as the at

i nf udeashodeexteenalicosnanept ep@wleméb'asurmedleaf%a replenighinggn

at |%ﬁ§&ohhﬁu§¥k£eﬁ&h§h ).pl acement of the infusion
devi ce he neth of claim95, wherein the step

of placing the infusion device at the proper |ocation
conprises placing the infusion device or part thereof
subcut aneously (100) in the patient's body. 97. The
nmet hod of claim 95, wherein the step of placing the
i96f uAN ovethiel ofcteeatingtahleurpan peind @t aromat byrpmpleeting the

p! acims.g)n%refewaao d#%rél.rﬁe 196 799 b aalfssﬁ@%ow tc%hrbrfsmg the

tissue o pati ent The nethod of claim?9
wher &taPst¥fe st ep of pI aC| ng t he i nfusion device at t he

pr opercutgﬁgtth@gk.ﬁorrprl ses pI aci ng the infusion device
or paré t her eof |ntran¥

th { { .
oy 685-SRsacHrg ABIPEY taretiom ed mARe e of K ol P fevice
f r eevdihss dut patgendls ppdper | ocation for inplantati on

f th
pat | cnpeoipgghe HLRR e &t Sl tpyaBeRion é?ﬁ’ the step
of pl- a@lpﬁggtaﬁéeasmhﬁssk@hafa%'\n'e%ermmﬂﬁéhwélﬁé?" B¥S8i on

conprises placing the infusion device or part thereof

96. The method of claim 95, wherein the step of placing the infusion device at
the proper location comprises placing the infusion device or part thereof
subcutaneously (100) in the patient’s body.

97. The method of claim 95, wherein the step of placing the infusion device at
the proper location comprises placing the infusion device or part thereof
within fat tissue of the patient.

98. The method of claim 95, wherein the step of placing the infusion device at
the proper location comprises placing the infusion device or part thereof_
intramuscularly within the patient’s body.

99. The method of claim 95, wherein the step of free-dissecting a proper
location for implantation comprises free-dissecting a blood vessel (200) of
the patient.

100. The method of claim 99, wherein the step of placing the infusion device at
the proper location comprises placing the infusion device or part thereof
adjacent the blood vessel.
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adj acent the bl ood vessel.101. The nmethod of claim
100, conprising the step of securing the bl ood vessel

wo eoovhglssnf usi on devi ce by neans of a hol der cPCIER1006/010349

to the infusion device. 102. The nethod of claim 95,
wherein the steps of free-dissecting a proper |ocation
for inplantation and placing the infusion device at

sai d proper |ocation conpri&léddbpening the patient's
gastro-intestinal or urinary tract and placing the

i nfusion device in the gastro-intestinal or urinary
tract. 103. The nethod of claim95, wherein the steps
of free-dissecting a proper location for inplantation
aat. phaanetyod lo€ claith 19D ocordenisiog th stepiof spewpey the blood

| ool kot FORihRSid Fa6d BPRRhDYY b ABIRALE AR Ged to the

gastro-intest urinary tract

i nf ugifesionderice- or part thereof adj acent t he

gastr0| ntesti naI or ur| nary tract. 104. The method of
? m 103,

e st of se th astro
o Th? gl OL Flaita S8, wharan 18 Siaes Prf ot PR e U S B GRer
rreanﬁodaiuoﬁfdsrghgﬂﬁntsmnle@d placing thbénfusibnsleviveds shideproper
met no (0] er t.
o oIt B Fis8 opEnBiathe BetifhY @idkcffestheRorlrinary tract
conpeind @iraqUigathengfusim daviaesindhe gewwt@stmaﬂ)ar urindrgtesst.

in the patient's thorax 106. The net hod of cl ai m 95,
erein the step IElac ngthelnfu5|on device at the

ﬂP%pgheF’f&iﬁPiﬂ &h C'@U'th i wherel the $igPs Abfresd e pNdRPTQRET
or p&)"datlbh %rﬁﬁfpléd’taﬂié\ﬁamblaemg the afifdsigRdevide /At salieproper

hod 106 . .
of  clfenhy Congsg e dreectinb Sutbeon) SRS R B rinary
| ocatriaoharicdoplatingltheirdusion davige jor portriherelot adjatentitbe gastro-

devi gR.ainap 8t Qnﬁérgﬁc%fct' ocation conprise: - where the
infusion device 1S inplanted in the patient's thorax

or abdonen, inserting a Varess needle o r another type
Qf)4.9¢ﬁelnﬁkf,tha& lo@Bléﬁ‘ﬁdbS ¢dthpriding tiadste prn secuririothaxgastro-

cavl tlr}ftes?tlnn%l Elr urlnarg trac oatl?l%lolr%rs]io%rdevice by means of a holder
connected to the infusion device.

105. The method of claim 95, wherein the step of placing the infusion device at
the proper location comprises placing the infusion device or part thereof
in the patient’s thorax.

106. The method of claim 95, wherein the step of placing the infusion device at
the proper location comprises placing the infusion device or part thereof_
in the patient’'s abdomen.

107. The method of any of claims 95 to 106, wherein the steps of cutting the
skin, free-dissecting the proper location for implantation and placing the
infusion device at said proper location comprise:

- where the infusion device is implanted in the patient’s thorax or
abdomen, inserting a Varess needle or another type of gas inflation
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thorax cavity with a gas, - cutting a key-hole, -
inserting at |east one trocar through the key-hole

W0 owanslis6s he proper |ocation, - advanci ng one BPCT/EP2086/010349

medi cal instrunents and a canmera through the at | east
one trocar towards said |ocation, - dissecting said

| ocati on, and - supplying the |nf usi on device or part
thereof to said |ocation tHt ‘b7gh the at | east one
trocar or through a separate incision. 108. The nethod
of claim95, wherein the steps of free-dissecting a

pr oDﬁEe&gdﬁtbitﬂQ aBQSnJeH‘ngQ%I%&'cQOlt@Qﬁd RhiRGtRE ab86men or

i nf usi on roper [ ocation conprise
openthfjax kevipawvite gtgas, t horax and pl aci ng the infusion

devi cec inga'kky lhlaﬁg eof |n the patient's thorax. 109.
The net hod of

h
{1 eet dnSTaEBiaN 23t fheBara BESHIRhe ReV oD I HHAE 1 PraRd

pl acigwgtibhe 1 nfusi on device at said proper |ocation

COMPY | S8aABRA 0 S1GRAHLANG! §sRRARAAA BbincDfbrough the

pl acin Usi on devi ce of part
pat i ehleast erisdtonear.towagls S’Bhiaqur‘étl%d of any of clains

108 1 04id2inYhaIRbRatdiE apliep of cl 05' ng at |east the
skin conprisés suturing in |ayers. ?1 nmet.ho

any of SUAPAIRG thesi “f‘éﬁ"i’laeV'F‘Ele Reft thesRp EOS%BHS 9sptien ﬁﬁough
Wi t hite dtheaft@dne@ricas obefguging sepamiee @ciziort.he fol | owi ng
el ements renote fromat |east the drive unit (D) and

i nfusion needle (1): - a notor (M for actuation of
1168 The weetbod tof €B)m 95, whereiy thet steps)ef freerdisse@jng @ proper

pr ov'l(%%tlbn%ﬁm 5ntml$rli‘aﬁ&‘5rag:¥rg tﬁ@m%i%h%vﬁ;te At"s@ﬁi pr%B@r
capaci t a rechargeabl e ba K
location compnse opening the patlent’s thorax and placing t e |nf sion

device or part thereof in the patient’s thorax.

109. The method of claim 95, wherein the steps of free-dissecting a proper -
location for implantation and placing the infusion device at said proper
location comprise opening the patient’s abdominal wall and placing the
infusion device or part thereof in the patient's abdomen.

110. The method of any of claims 108 to 109, wherein the step of closing at

least the skin comprises suturing in layers.

111. The method of any of claims 95 to 110, further comprising placing within
the patient’s body one or more of the following elements remote from at
least the drive unit (D) and infusion needle (1):

- a motor (M) for actuation of the drive unit (D),

- energy storage means (B) to provide the motor with energy,
comprising at least one of a battery, a capacitor and a rechargeable
battery,

- galvanic coupling elements (90) between either an external energy
source (E) or the energy storage means (B) and the motor for transmitting
energy to the motor in contacting fashion,
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- galvanic coupling elenents (90) between either an
external energy source (E) or the energy storage neans

w@ B)o7asides he notor for transmitting energy to PCEEPIDE010349

in contacting fashion,- wreless coupling elenents
adapted to connect either the notor or the energy
storage neans or both to an extracorporal primry
energy source for transn1tt?ﬁ% energy to either the
notor or the energy storage nmeans or both in
non-contacting fashion, - a control unit (C for

contr. OWn‘ebestcBQpIFﬂ%f Ql(en{eMts adapted® @oﬁﬁe@ﬂéﬁﬁ&%h@%otor or the

interface for wrel essl transmttlng data from an
ext orBRAIVEIPEG5BERES P HBPHAQ PBEHTEeY PO PHENY ANEERY Source

uni t f6Gransmitirfge@trag o erticrahe (iotor or thierétleegyp sRGIdineans
receivin S _energy transni ssion neans,

- an¥ Wﬁ%l"o'?]or? F?{U?é\f"}%taéﬁ\%r r (R) for holding the
i nf usi awrohirguirdt (Cifiar coramlling thetrnator KMH for refilli ng

the re§%5¥a°ﬂr5ns§1ﬁ)sfloé%erf§b T ?%QJS] u3| on CPa(\jll ce

be or an
any (ﬂmfnah data mtqye$stng§@wt9eu(ﬁ@)d§|t6¢1 C@@W'd@'ﬁ&):ng

i mpl anb%dtﬁcﬁs@@édrqgt s body, conprising the step of
advanci ng, t he th% of the infusion needl e when

i nfusi ¥ f%sa&i"af STECBVHYW MEPMered into the patient's
body - ﬂvlralesileeerg%/nhathnmésnoharhéanlsﬂ wherein the step

of advangis oan uld §gﬁglrgﬁ6{$¢%o|dqr¥ eqnfdg?oqgli@ldﬁnd

conpri ses a van emnen rosis

met hodaoinjegtionaort fatiratiliing the esenv®ir (Rherein the step
of advancing the tip end of the infusion needle
conpri ses advancenent into a patient's bl ood vessel.
115. The nethod of any of clains 112 to 113, wherein
the step of advancing the tip end of the infusion

nlqsdlAemCe(t)h@J t?esatl‘%%v aH&%gﬁrﬂ) |r{.gﬂgroant g}ﬁmal by means of the
infusion device of any of claims 1 to 77, said infusion device being
implanted in a patient’s body, comprising the step of advancing the tip
end of the infusion needle when infusion liquid is to be delivered into the
patient’s body.

113. The method of claim 112, wherein the step of advancing the tip end of the
infusion needle comprises advancement through any fibrosis.

114. The method of any of claims 112 to 113, wherein the step of advancing
the tip end of the infusion needle comprises advancement into a patient’s
blood vessel. '

115. The method of any of claims 112 to 113, wherein the step of advancing
the tip end of the infusion needle comprises advancement into the

patient’s gastro-intestinal or urinary tract.
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patient's gastro-intestinal or urinary tract.116. The
nmet hod of any of clains 112 to 115, including claim 2,

wob@resrses he step of advancing the tip end of PEEEP2006/010349

i nfusi on needl e conprises advancenent through the
outer wall of the body of the device. 117. A net hod of
treating a human being or an by neans of the

i nfusi on device of any of cﬂﬁ? 1to 77, said infusion
device being inplanted in a patient's body, conprising
the steps of: - advancing the tip end of the infusion

ngedide medddl af%rnk,raﬂ cralnﬁs i rﬂé WS ) .,hag?fhe &A?.W%ér% the

advanced tlcf he 1 nfusi on need
r et r 4R e w«?ecnnigﬁhéﬁa egd affile jnfesian aﬁewe@@r@nses

Whenedoandih et tRrbughQte Guter W4l Sfethd ®lody oF @k dévice.t he
patient's body. 118. The nethod of claim 117, wherein

the steps of advancing and retracting the tip end of
the infusion needl e conprise advancenent and
retraction through any fibrosis. 119. The net hod of
ané of claims 117 to 118, wherein the steps of
dvarfemeghedhef treatingca huwgan being ¢y amaniaral byangansof it

needligrusiARievRRSofarly BRI Y tbwosaa%fnabh%@mc@rbémg
s bl ood, vessel . 12 he net hod of any of

of a.patie
cl ai %I‘?e‘{ B ‘?L’i%t'e’\mé’roé'h/nc‘?'ﬂ@”?f‘gySh%Fteﬁa gnm ng and
r et r achdvancirtethieitip endlofthetififasionfigedien needl e

corpe SERALAGFTERby LA G O3ER0H ol 1
body infugion neeHie, aedhod of any of clains 117 to 120,

i ncl Ud}éﬂﬂacﬁhﬁ&ﬁ@ fip MBS HeinfifordhéRfie of advancing and
retracting t

of the jnfusjon needle
conpryhese VSH\V‘S\‘ffé%’?flé%‘f'dé%’ befelieEredinte HobfietRdogNt er
mall of the body of the device.122. The nmethod of any
cl 17 o 12 Iudl in
g aPe et dr dieti 17, BbeHI Pk S8t B fars et ecting
needltlee v\ptehdmfttﬂrﬁelnbmjlgn needle comprise advancement and retraction
through any fibrosis.

119. The method of any of claims 117 to 118, wherein the steps of advancing
and retracting the tip end of the infusion needle comprises advancement
into and retraction out of a patient’s blood vessel.

120. The method of any of claims 117 to 118, wherein the step of advancing
and retracting the tip end of the infusion needle comprises advancement
into and retraction out of the gastro-intestinal or urinary tract of the
patient’s body.

121. The method of any of claims 117 to 120, including claim 2, wherein the
steps of advancing and retracting the tip end of the infusion needle
comprises advancement and retraction through the outer wall of the body
of the device.
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of the device for variation of an injection site. 123.
A nethod of treating a human being or an ani nmal by

worean®351863 t he i nf usi on devi ce of any of cl ai TEPAT/EP208§010349

said infusion device being inplanted in a patient's
body, conprising the step of repl eni shing an i npl ant ed
infusion liquid reservoir (R) of the infusion device
by means of penetrating an #%fdsi on i quid
repl eni shing needl e through the patient's skin and
injecting infusion Iiquid through the replenishing

dhe i [ r ¥0I
195 g eBofl Sty of piary 1660 120 ibioig cRIA 46 chmerising
repl g stepraf latpelly seyipgithe tt@nf)these@cmn eeedlﬁgwét"n the body
vol urge 1 déiEdRdrQAriblisbfard INj&Q4iBR sAB, 1 nj ection port
connected to and/ or |ntegrated in a periphery of the
reservoir. 125. The nmethod of claim 123 or 124,
wherein the step of replenishing the reservoir
conprises injecting into the reservoir a vol une of
infusion liquid of a predeterm ned dose. 126. A nethod
d23t reaethiy of theating aaleti:mgn beirgnoraam amitnabby means ofthe he
P USSR 62 @an b cRimEAb1TY, datl hiddion LRTREINIAY
the step of a TRt usi_on deV|ce such
i nf udmekantedin zupatse élq°\¢¥r eQIMPFisiag ﬁ%Stﬁatqfé?ﬁ"e@'SBW”

at  phipgringsdiniafon Ild?@dlr@:t,eﬁf/éﬂal(ﬁ) cﬁﬂﬁlé Q1Tu$|6n device by means of
predet er m ned

P onpAePlath e SupoRHagh BRI ares fraush Meidtianss
f r omskintaiddejeictieg peEtisiontigeiditbdyudintheweplenishir@needle into

extr aly: i 28. The method of claim
126, %ﬁ%Ef&QﬁEu&@ﬂé&ﬁbggg%%vég’ conprising the step of
controlling the infusion device frominside the

p2hi ghk’ rﬁet‘ﬁ@@)bflé}élmsvmérélﬁﬂ'\é?ﬁ%rof’ﬁ‘erﬂékhn&hnﬂ@ th&eservoir
i nfusi on devi ce.

| i GaMRSEP AT, KhET & SR frgye an injection port

t r angbanedted talahd/ob ditegaatediim epéripheay ofititearepervogssi ng -

devi ce and the data transfer port of the control unit.

125. The method of claim 123 or 124, wherein the step of replenishing the
reservoir comprises injecting into the reservoir a volume of infusion liquid

of a predetermined dose.

126. A method of treating a human being or an animal by means of the
infusion device of any of claims 1 to 77, comprising the step of adapting
the infusion device such that infusion liquid is delivered into the patient’s
body at predetermined time intervals and/or in predetermined amounts.

127. The method of claim 126, comprising the step of controlling the infusion
device from outside the patient’s body by means of an extracorporal

control unit.
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130. The nethod of claim 129, conprising the step of
progranm ng the control unit. 131 . The nethod of any

w@boochsises 129 to 130, conprising transferri ngpdBPERAEOKI0349

data fromthe control unit to the external data
processing device. 132. The nethod of any of clains
128 to 130, conprising the steps of - transferring a
f eedback signal froma f eedi§ sensor to the contro
unit, and - controlling the infusion device in
relation to the feedback signal. 133. The nethod of

ﬁ%nﬂ’ I relqlhg@ oﬂ‘glggléjg%%ﬁgcluéﬂw lﬁi WOF ?(ge h%}%ac Setnhseosrtep of
to t h@ntc@hmg the infusion devigey Qmeiﬂslﬂﬁgh? eatigri byt by meghs of
the marﬂ ol URitbof iR iAfLsRIr @6Ni@d, data processing

devi ce, programm ng the control unit by neans of
t he external data processing device to control the

h79.USh@ melRyd 6Eclaitn Ne8 ahtladingxldivess, eedipisingtteastep of
transferring data between an external data processing device and the data
transfer port of the control unit.

130. The method of claim 129, comprising the step of programming the
control unit.

131. The method of any of claims 129 to 130, comprising transferring feedback
data from the control unit to the external data processing device.

132. The method of any of claims 128 to 130, comprising the steps of
- transferring a feedback signal from a feedback sensor to the control
unit, and
- controlling the infusion device in relation to the feedback signal.

133. The method of any of claims 128 to 130, comprising the steps of
- transferring a feedback signal from a feedback sensor to the control
unit,
- transferring feedback data from the control unit to an external data
processing device, and
- programming the control unit by means of the external data processing
device to control the infusion device in relation to the feedback data.



