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This application clainms priority to and benefit of
woO@Eaise27pat ent application no. 171813, filed PCT/IL2006/001276

Novenber 2005, the entire disclosure of which is

herein incorporated by teference. BACKGROUND OF THE

| NVENTI ON Field of the Invention [0001] Enbodi nents of

the present invention relate generally to a nethod, a

system and vari ous devices for sustained nedica

i nfusion of fluids, and nore particularly, to a system

havi ng a portable infusion device (preferably

m ni ature) adherable directly to a patient's skin, and

to associ ated nethods and devices for accurate

di spensing of fluids fromthe device into the body of

the patient. Sone enbodi nents of the present invention

relate to the connection of two or nore separate

portions (e.g., planar connection), such as a

di sposabl e portion and a reusabl e portion, preferably

formng a erX|bI i ki n-conpl i ant

device (e.g., B 56 groun&ggfﬁyﬁvention [ 000) 2]

Medi cal treatnment of several i1l nesses requires

conti nuous dr ugRIENATEDOAPPITCATY@NEOUS body ti ssues,

t hr ough subcut aneous and i ntra-venous injections (for
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17181%m1@%hfammheﬁ 200Pafhe €n e SRS g1 BlEn @ha%l@cqwaﬁe% by

referefic@Cent years, anbul atory portable insulin infusion
punps have energed as a superior alternative to
multiple daily injectionsof insulin. These punps,
whi ch deliver insulin at a continuous basal rate as

wel | as in mAusGROUNTEOF THE BVENVEIODped to |iberate

patients fromrepeated sel f-adm nistered injections,
Field éME: Rkd@ont hemto nmaintain a near-normal daily

routi ne. Both basal and bol us vol unes nust be
[000 110 Ehibeeinteision tRpests awéﬁmslaaxgemmﬂilm atmet]aml & Bkeni ahdal

prescription, singe. an ove S |ns d be

varioug deges feffﬁg%t@fl%ﬂr edigah Sipeap ?f?ﬂo e %“89?’05% ity l‘%e
systentThé8itgYa goRthbla i fesidrieice V& 8fera8B/ mmewe)aﬁhame directly to a

uni ntenti onal , excess |ns%g ﬁ%& J (ﬁveral
patiengy i adioyssopiaisA methodt tRS dsKIcaBAPT aegurals AsPERT a1 s
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two parts: a reusable portion, ntalnln a dis er,
-relate fp the connection of two or more separate portlons £ planar onnection), suc as

a disposable portion and a reusable portion, preferably forming a flexible, pliable and thin

skin-compliant device (e.g., patch).

Background of Invention

[0002] Medical treatment of several illnesses requires continuous drug infusion into
various body tissues, through subcutaneous and intra-venous injections (for example).
Diabetes mellitus patients require the administration of varying amounts of insulin
throughout‘the day to control blood glucose levels. In recent years, ambulatory portable

insulin infusion pumps have emerged as a superior alternative to multiple daily injections



controller and electronics, and a di sposable portion
containing a reservoir, a needle assenbly, with
woammwsz7and trocar, and a fluid delivery tubePCThE2006/001276
insertion of a variety of needles of different |ength
and insertion angles, as-required by the location of
the injection on the body, demand a great deal of
skill and practice. Usually, the patient fills the
reservoir, attaches the needle and the delivery tube
of insglon. These @umps, p@uqh defiver insuliteg @rcouwtinuousrdalirite s Wels avins
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| arge size and the wei ght of the
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daysg{ﬁétﬁlér!v% t){e g%tge ¥I ng nmechani sm of the syringe and

re atlvely bul ky device had to be
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Scheneider, in US Patent No. 4498843, and by Wolff, in US Patent No.4715786.

[0005] These devices represent a significant improvement over multiple daily injections,
but all suffer from several drawbacks. The main drawback is the large size and the weight
of the device, caused by the spatial configuration and the relatively large driving
mechanism of the syringe and the piston. The relatively bulky device had to be carried in
a patient’s pocket or attached to the belt. Consequently, the fluid delivery tube is long,

usually longer than 40cm, to permit needle insertion in remote sites of the body. These



the buttocks and the extremties. To avoid the tubing
limtations, a second generation of such devices has
woeer/ideri sed. These devi ces included a housi ngChnamiongoo1276

a bottom surface adapted for contact with the

patient's skin, a reservoir disposed within the

housi ng, and an injection needl e adapted for

comuni cation with the reservoir. [0007] This paradi gm

was described by Schneider, in US Patent No. 4498843,
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] fe ofCthe di spenser. Due_to |long termpressure the
inconvepisntandaenuaes saree kg aprommplish- ghie dsEicewapratagd iy ¢ n
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ch thetranster tube is made.
than 3Ahot her di sadvant age of the above-nmenti oned
configuration is associated with the fact that it

[0008h|Seennd-gsheraiinn daviees Wil § PRtV displascanast Paliadic Gpenehd e
i e T
contaided/withis therresablle phwiaki wiichdle nerilianied As top of the pumping wheel,
contained within the disposable portion. This configuration exhibits major limitations
that are associated with inefficient energy utilization, and constant, long term pressure of
the pump’s wheel(s) applied on a transfer tube during the entire shelf life of the dispenser.
Due to long term pressure the operation of the dispenser might be associated with
inaccuracies because of the creeping of plastic material, from which the transfer tube is

made. Another disadvantage of the above-mentioned configuration is associated with the

fact that it allows air purging only after assembling of all the parts of the dispenser and



bet ween reusabl e and di sposabl e portions, as well as
unavai l abl e water resistance. Finally, a major

woizni7ieaza7on for the w despread acceptance of fPCSHLANE001276

second generation punps is their extrenely high

purchase price, running*rom $4000 to $6000, and

mai nt enance costs anounting to sone $250 per year.

[0010] Thus, there is a need for a mniature portable

programmabl e fluid di spenser having an insertion
requireeegtraingfhechgdeoes not require direct connection with a

connecting tube, and that allows direct adhesion to
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the reusabl e portion should contain a high precision
[001 Orp eTl‘luS ttHéré isa neadfork mmmmreypomkﬂa pmgandnai}b@ﬂl‘sd dgpeloees of

HE | NVENTIL. ON od

havmg ﬁ’é “ﬁ?‘@%’ﬁ edieﬁv\/}g?ﬂ JosPneY fHiPEE STEH 8 e ‘(;)’%/Oéz1 V{/r:{g} e%)rﬁgotrtlc rns
tube, @RCthi285@0irdveidiesion toslj!ésltaﬁaﬁ skindt de/vde&eai lb«;}mos usthei ned

nmedi_cal i fusio of f and t her eut N ui ds
body,jagd @aéc%‘&fﬂ?? 1gfo yp%‘?@ﬁ’fel ﬁrﬁ#‘@#’%’r &pPpse %1% % POHEGY a%%ed
devic8BRA10JonRAir0hleYerdG €Al mﬁelsﬁmleg dndepuegingdyf aar After

ski n- adherabl e and pref nt f i bl.e
conngison v gble apALte PO PoyioRt. iRk el BF MOGRkesie
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Such a nethod may conprise one or nore of the
followi ng steps: providing a first separate, reusable
unit, preferabl I'l'er for managi ng
operatlons [ﬁgwéggfQEFE&%?ﬁQ%ﬁﬁﬁﬁfcation, an engi ne
for generati notion for d transfer s s e
(001 13 hepofmesf os%nrﬁﬁmelbvraem%s harbe SaRTsailEh o
presei‘nI kb ds ! FE8HE EndBdesicedtor M@ﬁufeﬂ ldiedlchlrlﬁﬁlsibﬁ of B@tﬁﬁﬁﬁm and
econ1ngwpgerat|ve for trapsf r of

ui
therageutie Haydyipiogrpod ofaRAYeRgPTe ral slé&}’ﬁ%%? %F‘Pg%ﬁ{ thghy
accurlb Q¥ded HOHeRIDFAARE - FRRMIAR] eBlaBlyabiplishiiflexipleafeeicabl y
conpri si ng:
(e.g-, patch).

[0012] Itis object of some of the embodiments of the present invention to provide a
method for sustained medical infusion with controlled rate injection of a liquid into a

body of a patient. Such a method may comprise one or more of the following steps:
providing a first separate, reusable unit, preferably comprising:

a controller for managing operations,

a transceiver for communication,

an engine for generating motion for a fluid transfer system, and



a secondary portion of the fluid transfer system for

coupling to the first portion, a reservoir of |liquid
woao@s221f used, optionally providing a well, arPCuhE200&001276

enabl e communicating fluid fromthe reservoir to the

body of the patient, arid"at | east one battery for

delivery of power to the first unit when the first

unit is operatively coupled to the second unit;

providing a third unit preferably conprising: a,

c it Pertion (rrefsraplygeain PrHien of 2 fdrasiehrisiematte duid

| B8R IsPerh BEo Atil 0P taked? o8 NEhi P AEYS tha Mgkt portion is

providing a fourth separate renote control uan

peamiaddph yecondasy PELPRy: a transceiver for cormuni cation
Wth the first unit, at |east one nenory for storing

providipg ¢ eagend ssptaigfdeplpfable pnifprerabbhiPBIsingr ogr am  dat a,

and instructions, a conmand and control nodul e coupl ed

t & seonedagppestion affe fyd tresfersyviee dpyenplingt thygastaortios,

for receiving, executing, and emtting data and

i A&espyeir Phlad ke iafiisad/ O user interface for

communi cation of data to a user and for sending

i ARfAnak providingeoral he user to the controller and

transceiver. [0013] .Upon_eni ssion of appropriate .

i ASTbe iReneblssompyRiceting fuidiiren teipservagie ﬁhe bﬁﬁ% Pgﬁﬁiae?twt

aldg three of the first unit, the second unit, and the

third unit are coupled together in associative

ORAEAL hRbadtd 8t BRRELEL Rvet RAhS Kistudf whdhahdPRdst @fit is

power i s supplied to the engine for generating notion

t eperatvely|copried fodhafeeenddyiét em and upon the cannul a
.being.inserted into the body of the patient, liquidis

P“““@?%m%W@PF%B“ﬁ¥6ﬂ¥FH@”PE@érvoir to the body, , under
contro] of the controller and transceiver.[0014] It is
yBf2iaH8t46r obj ect of some of the embodinents of the

resent_invention t rovi de a nethod for st ai ned
P CA i Gt G B Bt Fleaia P <Brens bpisge
.Lran feﬁ iysten1is digﬁos.d iLn.a first. unit, a second
pmv“{ﬂﬁ? OBTiR BFPARAeRPGican T G 4R ?rgfer@é?oé’?ﬁqs?gdi sposed in a

second .uni t, and coupli of. the first unit in
oﬁg?%¥?vgf@§§ﬂ%?¥ﬂ%%§%V&%ﬂmgmﬁug%cond unit renders the
flqid transfer .sy Len1qge{ati?nal to eLect fluid.

at least one memory for’storing at 1east one of one or more tomputer program,

data, and instructions,

a command and control module coupled to the memory and to the transceiver, and

operative for receiving, executing, and emitting data and instructions, and

an I/O user interface for communication of data to a user and for sending

instructions from the user to the controller and transceiver.

[001.3] Upon emission of appropriate instructions from the fourth unit, when (preferably)
all three of the first unit, the second unit, and the third unit are coupled together in
associative operation and disposed on the skin of the patient, power is supplied to the
engine for generating motion to the fluid transfer system, and upon the cannula being
inserted into the body of the patient, liqliid is transferred from the reservoir to the body, ,

under control of the controller and transceiver.



[0015] It is yet another object of the present
invention to provide a nethod for sustained nedica
wonburgszar7where a first unit of a fluid di spenser/1E06/601276
second unit of the fluid dispenser, are releasably
connect abl e, and each of the first and the second unit
may be configured as flexible, skin-conpliant
envel ope, and at |east the second unit is rel easable
adherabl e to the skin. Each envel ope may al so be
[0014]t1¢ &ryspanothet objgcd ofi Bineof theempedimenistohdie PilspEdnvenfiorsio me
i de
prov1d9 k r&eﬁﬁdgmg?chlgg%gc}l%ﬁe éxtfllik?oéﬂi}}?e?@g h{ts't g&ﬁﬂﬁ J\;\%gt}%@ ggl’gsﬁe\f e
systemﬁ diapdsied gt a finsi unit, asesecigredtiandfithe fnd transfanisysteny isi dispaseg
. co i,n _differen n L : I Lrad
i seip gl coiog Aeiop SRE Bt SRRGHheRpfhoh Wm0
unit rehdegethb @nidttanifer system dpapidosl togjadefuide (i.e., each type
of each unit is interchangeable for use with a nunber
[0015]df istygpamthef olgédy ef theipietess) invEr0dh 74 provide 8 megtod doroubteined

. object di t f
medieflayien Bt oo Gvi T TFERRS e« Sredd BN TRERN
dispenhdﬂfaﬂsfetmasab{woﬁn@tafole[ sid qacir of thafinf arel thd Sﬁbdldmnﬁéfydﬁ

BT AR TR R AT T

adherabRes Bieisiial Wach @till@pd nla® alsb®e SeaPEEAL Yy portion. | 0018]
It is yet another object of sone of the enbodi nents of

[0016]tIDR yot B8Rt objéty efdohef the epibodintietsaf thetprsentfidention to

provid? § ek e ek B ey B Gt AR § B of

unit, aid a $h@aShit 8RS cothe t HBGEN ek dep@ndlﬂ?&ponahﬂreQulvﬁl tteatment,
sone, of

[0019] It i, et ot he ect
of the BB RoRSASHI G4mEHEb oSBT KA RSB rkacagh e
of eact®lif o %tér@l[an?éhﬁte&i)mg wite dingfiberd dFftith ofotidiaingis)a cannul a
is insertable at any desired angle ranging fromzero
[0017] QEB ry@ﬁaﬁmft@r et 8E0BR Df tHeRBBOindehitsios the @tes&ﬁ@ﬁd&ﬁﬂioﬂbj ect

of present jinventign.to provi de a
providgg §1e§10f4 der SR ioH T Yikees & lf’frfE%i%fn?fhaofﬂ’é‘E SERES
systeml eked &Qé%ﬁl%d)n‘aﬁu‘t% th Adw 6% 00fluldFhdieth@ig ShPehén tha fikstr st
unit of fluid di spenser and a second unit of the
POTUOTNS@P@aWCWB]é@ tqtge yseoRdEPFédback signals to the
[l er and transcelver et anot her

0021]
lOOlSléb}Séf@t {angfhes chiest 6f SRR AT irsBiPHtaS Oéfhetprféaéﬁ%@%‘mn fo

providé A YI%EHOH Q8 shABROVinblBeaRinSVsSSrBMRrthe $disvair ARG LIEUEE al
i nfusion with controlled rate injectjon of a I| 86
e

manuajlytagd el anay be puiged mamatly aptof agigas one dhpdesRioHag b ﬁ c’*in
well. one or nore of the follow ng, and preferably includes
a mpjority or all of the follow ng:

'[0019] It is yet another object of some of the embodiments of the present invention to

provide a method for sustained medical infusion where a cannula is insertable at any

desired angle ranging from zero degrees to 90 degrees.

[0020] It is yet another object of the present invention to provide a method for sustained
medical infusion where at least one sensor is disposed on either one of both, or in both, a
first unit of a fluid dispenser and a second unit of the fluid dispenser to provide feedback

signals to the controller and transceiver.

[0021] It is yet another object of some of the embodiments of the present invention to



a first separate reusable unit, preferably conprising:

a controller for managi ng operations, a transceiver
woéano7msmTani cati on, an engi ne for generating nBCTAMNE001276

a fluid transfer system and a first (e.g., main)

portion of a fluid trandfer system the fluid transfer

system becom ng operative for transfer of |iquid when

coupled to a secondary portion; a second separate
_depletable unit, preferably conprising: a secondary

providscy gyptom forf sustained mediep! infagiest with egnénolied rafednjesivnpif i tiguit o

. . i e LI .
ot 1 DR K400 oSSBT S bOAL St o,
prefergldyringhidesd mapprityt arial of the fieltowéng: eser voir to t he body of
the patient, and at | east one battery for delivery of
a firstsepaeate tepsableauniti prsferablyicormptiging:t he first unit is
operatively coupled to the second unit; a third unit,
pt edrdiode] fpr memgmgopergtions, cannul a, and a trocar fitted
to the cannula for inserting the cannula into skin and
b Hynsceivd fpr epringinisgtien, f ourt h separate renote contro
unit, preferably conprising:. a transceiver for
ctnenghieden gepprating motiondorroiling bhiséer spviemtandnscei ver, at
| east one nenory for storing at |east one of one or

nbfist Epoain) poslaagt aftyid teraster sysiee, the Sluid feamsfonsystem
CORDRAT Aot s BAt G GRHoRll B 4 BEoHBIP oA

anscel ver and operative for recelVvi

' i ttd . i nstructions, andan
a secoﬁ?%ﬁ%{e%pleémi ith éir%@ﬂlggé‘xm‘i%ﬁ%ﬁﬁéj

user 1 nterfac I cation of data to a user

angl o ary SRS thd Vilid H&dshe? E‘;%'fe%% gagi &{}Jgg%%@ fhetﬁ?stg)%g?,

control I'er and transcei ver. em ssi

APRERiF IR B HE Hkse@ns fromthe fourth unit, when
all three of the first unit, the second unit, and the

t dptioghiyPréviding a Riegf er abl y coupl ed together in
associ ative operation and di sposed on the skin of the

RefbERtenaflO WethmlnSicativp Plideebnt Be kdi8rvER Y A€ b6 of the patient,
generating notion for the fluid transfer system and

n the cannula is

at least one battery for delivery of power to the first unit when the first unit is

operatively cdupled to the second unit;
a third unit, preferably comprising:
a cannula, and
a trocar fitted to the cannula for inserting the cannula into skin and body; and
providing a fourth separate remote control unit, preferably comprising:
~ a transceiver for communication with the controller and transceiver,

at least one memory for storing at least one of one or more computer programs,

data, and instructions,

a command and control module coupled to the memory and to the transceiver and

operative for receiving, executing, and emitting data and instructions, and



inserted into the body of the patient, liquidis
transferred fromthe reservoir to the body, via the
woubw/ami7t he cannul a, under control of the corCrmlLi0e6/001276

and transcei ver. [0023] gt is yet another object of
sone of the enbodi nents of the present invention to
provi de a system for sustai ned nedical infusion taking
advantage of the nethod steps described herei nabove.
[0024 t.is.yet another 0bj of the resen

R ulsswnfesfa b R tR OE AL dePel FFIRst ai ned

rrﬁﬁbufaadlqnis ilodSth® Bseviol the ERRbNG|ah@Harsadigerl Nj ection of a
liquid into the body of a patient, the devices

oozz} Mot lemidsion &P BfYrbisiatdnstcfidns FHormS@e Bfueth @nit outsali @hree of
device, preferably conprising: a control ler for

the firph paiy the g*e?%‘éru&ttﬂ ghe thyird ynifrpae BrelpEAbLy eupled feagheLiat i on,

assocBlive BskriRn g dﬁﬁ&@d[ a& th@ Skl B e PatleRf, pBwkd iy ls,\g)phé@tesﬁee_r
system and a first ., main) portion the fluid

enging foppeha@pting metiom for the ’#1Id %FP’@FforSaﬁ@ﬂéndW@{l E1o CBEREHF ng

insert@® ﬁﬁ@ﬁgle ¥8asf & thet, ﬁﬁl@ﬁf Blui®h thh G YR e CQURLE {h@ bédy,

secondary ‘portion; a second separate depl etable
via thyéwtie@ad thercatailaa nder eentiot ofghaepniralleyand framsesivesor t i on of
the fluid transfer system for coupling to the main
[0023}) ot s ygthanogher e@ecrt@émmecﬁf thej eggifiodinte st therprgpsidnvention to

prov1§%m{éﬁl foy sudfa H gﬂ?ﬁnfﬁ@l)xh takfh taﬁpﬁ'xte{gg offhg lﬂleﬁmd steps

ni cating rom-t Eservorr to the body of
describaé hgremnatmve., and at | east one battery for delivery of
power to the first device when the first device is
[0024p ple isaet anefher eljeqsloéthe pepsenih mvertionrie Prwide oae ar mee dgvices for
. Is gFLion
sustafEYE ol RO Bt ork QIR B iR P ARG e tkBPBEL Do
patient gthedgvices prefaralde cammiginghe cannula into skin and body;
and a fourth separate renote control device,
a firsipepdrale adybabledarprei wefgblyaompesisgei ver for conmuni cati on
with the controller and transceiver, at |east one
mevortyoliepfor sraprgipgopatatipesast one of one or nore

conmputer progranms, data, and instructions,
a transceiver for commumcatlon

an engine for generating motion for a fluid transfer system, and

a first (e.g., main) portion of the fluid transfer system, the fluid transfer system

becoming operative for transfer of liquid when coupled to a secondary portion;
a second separate depletable device, preferably comprising:

a secondary portion of the fluid transfer system, for coupling to the main portion,

a reservoir of liquid to be infused,

optionally providing a well,

a tube to enable communicating fluid from the reservoir to the body of the patient,

and

at least one battery for delivery of power to the first device when the first device is

operatively coupled to the second device;



a command and control nodul e coupled to the nenory and
to the transceiver and operative for receiving,
wexews22a1g, and emtting data and i nstructi onspCamm20861001276

I/ O user interface for comuni cation of data to a user
and for sending instrucfions fromthe user to the
controller and transceiver. [0025] Upon em ssion of
appropriate instructions fromthe fourth device, when
all three of the first device, the second device, and

a third Aevigehprefgrabidogwrising pref erably coupl ed together in
associ ative operation and di sposed on the skin, power
i 8 e foeigserigoninte teanbfidiier p rticgeard at i ng notion for
the fluid transfer system and when the cannul a |s
i mdropardided intthe emaulp duynssTing i qeamlio siin 4dibgdy:end
transferred fromthe reservoir to the body, via the

a fourthyssparafsderndie coMiohdAvice, RIFGEDCORPESINEof the control | er
and transceiver. [0026] . These and ot her enbodi nents,
a@xﬁramc@g@sfowr@w%@w&h thetsantrlige#id tHRSSHIYER becone
even nore clear. in view of the follow ng detail ed
delepst pra BEmeTH doriorag AblgasH PRa19GS OF oK CPBPUIFRIEFFBEi on
Oﬁmﬂhmﬁﬂmh§a§ﬁ§ out bel ow. BRI EF DESCRI PTIONS OF THE
DRAWY [0027] Fig. lillustrates a block diagramof a
fh %bﬂmqu ANMRLN S BRIIBINBEA @itRdnéMRoy QAR 10 HD QEHsB& Y Sndf
the present invention. [0028]  Fig. is a schenmatic
dioBeyrtise fefroepivieg) geecpine. Peherafting detapad Mshyqtiopsapt ed t o
a second unit of a fluid dispensing deV| e accordlng
t 80 ¥OrhserdnisdeRefRrommamicaien ofrdald p Upss gahior 5digo02 9]

FirGirudiohs b i ls6So thefdohiBdiieP 26d thBcefer.a fluid transfer
systemaccording to some enbodi nents of the present

[0025] THEALLRRoh 0038 ophihtd instudtlohsiEbihAhEHBuRh BdVidel #hen all three
Cross-section view of portions of a fluid transfer

of thedyratidevira stesrepind geties: & &H@&&wﬁ% e §reberably gorpieddagrher
in assbﬁé(t%tr??%on[ £8 %Js}nos%ﬁ On the skin! pvber & @pplRdks BRSABAS RN

for transferring rotational notion in a fluid
generatmmqt@n feytha il srenséar dyf’ﬂi‘gn,ta@d g«h%thé iyeRae ﬁxs%rteéﬂnw e
body Qf e gzﬂfenﬂ ﬁ%lﬁ&] I tﬁﬁsfet[r%&;l el rBkerBirith tdDblRRSthA ube and

m ssSion systemfor transferring rotational notion
the calnnula uiflericdntral ahthe eentrpjist andhtagsoivel ng to sone
enbodi nents of the present invention. [0033] Flﬁ

[0026] [Mhesstndother embioflimeats, ayeriages end grectsd t mﬁenéwv i d

becorﬁer Sz Ll by §ne\r{%v@8f:({ﬂ% g&éfbgnﬁr_gode%a‘ﬂg@ df‘sm%%@ hachiq t he

resent 1nvention lustrates a
dravvlpgsez brigfldesriptian doﬂurdtl@setfomb@me with a fluid transfer
system

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0027] Fig. 1 illustrates a block diagram of a fluid delivery system according to some

embodiments of the present invention.

[002 8] Fig. 2 is a schematic diagram of an edge portion of a first unit coupled to a second

unit of a fluid dispensing device according to some embodiments of the present invention.

[002 9] Fig. 3 illustrates a first portion of a fluid transfer system according to some

embodiments of the present invention.



according to sone enbodi nents of the present
invention. [0035] Fig. 9 illustrates a reusable sensor
wobano7@std7ai d transfer syst em accordi ng to SOmePCT/IL2006/001276
enbodi nents of the press i nvention. [0036] Fig. 10
illustrates a parti al 0ss sectional view of a
depletable unit Il according to sone enbodi nents of
the present invention. [0037] Fig. 11 illustrates a
artial cross-sectional view of a depletahle unit
[0030hBigi hijlusirptesis Rattial RsstasHOM QW plartiops pfa H@&&Eﬂeft%?lel n
r noadieRlsih. the present
aceord %ﬁ?%g%mb 6%%g§d§|g 12 illustrates another partia
[003 lffi%s§ ﬂﬁ@&ités%ﬂﬁhsrﬁﬂsﬁt% fostefnrfgr ﬁ'zﬁ@fe@ﬁ @tiskl holibn ARduid
ection unit shown in Fig. [0039] Fig. 13
transf¢r|sysngn amoshnmto;s@m@ prabod@ﬁ%%ofstbwe@?ﬁhvwmtl@w of a
depl etable unit Il according to sone enbodi nents é?
[0032} Fﬂe pHigteries 4 tranamissighsysERORD s egingratafipnal Bofen e fyid
transf&%ggtérﬁlacc%@?m%&% LR EYY B ploligt foalihabl e unit 11

havi ng an |nject|on unit 111
t RseAGHPS HiRGrahFeSQHB ding t
03 e bty Sy *oing
some ¢rhbadérnends efshepresenayenpn.an i nj ecti on un|t III af ter
retraction out of the depletable unit of Fig. 13,
[0034hEigo} diusigpiese pieraelesiris Gaiuptenfos ugF Wﬂm%ﬂwﬁé@éﬁf@r system
accordn:?ﬁl 1%%%)*119 Brnbbdidad oi‘l’:thgpregeﬁt inbliphLrates a depl etabl e

having a vent tube, and an injection unit 111

0 8 t@hsfENOsthh SRRt
0055 528 i 0By B S Gt 19486 8000 e

embodiments pf tha presetinveiftieas i on unit 111 according to
sonmeenbodi nents of the present invention. [0044] g
[003 611 Bigi 10 llsstraigs apanialrapssisedtionsl gicyv efecdeplsiekle ust t%ace?féwg i

some m&&@g)ﬂtﬁeﬁée&ﬁ%nﬂ%ord' ng to some enbodi nents of

resent ention. [0045] Fig. 19 illustrates a
[003 7f1['i‘{gt ilahlu B33 paftal LORALCRhAN M 6% QhlebRaREL, RISy MDI t
accordi ng to sone enbodi nents of the present

injectionwein Tl partial[yoogekd fegpin ugording s serae @sbodimerbed th RIgieAm
‘ a fluid delivery systemaccording to sone
enbodi ments of the present invention. [0047] Fig. 21
[0038]a§1§a1fﬁlﬁﬂ%‘s'aﬁotﬁér%gﬁ%mrggs s@ct%@lsssiéw 67 6 AW tatFISWi€R and
ording to sone enbodi nents of the present
injectionweib il ghrown in Fig. 11.

mvent?c{;r;b

[0039] Fig. 13 illustrates a partial cross sectional view of a depletable unit II according to

some embodiments of the present invention.

[0040] Fig. 14 illustrates a partial cross-sectional view of the depletable unit II shown in
Fig. 13, having an injection unit III partially engaged therein according to some

embodiments of the present invention.

[0041] Fig. 15 illustrates a trocar of an injection unit III after retraction out of the

depletable unit IT of Fig. 13, according to some embodiments of the present invention.

[0042] Fig. 16 illustrates a depletable unit I having a vent tube, and an injection unit III

according to some embodiments of the present invention.

[00<43] Fig. 17 illustrates a depletable unit I and an injection unit Il according to some



[0048] Fig. 22 is a schematic diagram of the
integration of delivery and receiving contacts into

webkouraser7e of a pressure sensing devi ce accor dPOGILI06/001276

some enbodi nents of the present invention. [0049] Fig.

23 is a graph of a puls€-train derived by

pi ezo-el ectric pressure sensor according to sone

enbodi ments of the present invention. [0050] Fig. 24

is a block diagramof an electronic circuit for a
embogimgsiglof e prAsent eI ng t o some enbodi nents of the

resent invention, [005 1] Fig. 25 is_a schematic

[0044EFRgi%¥Hu§ifat% aratishipes setiopalplagydevaoredsrlstabin witdhi ¢ 11,
accorc‘g{r?%@rs@fn@ dmbBGifehd bf‘lﬂ% g%%%@{ﬁ!%erﬁﬂsﬁpd' ments of the

resent invention. [ Fig. 26 is a schematic _
[0045{j FRIT M atdshEaBHGBR!sEotibRhitpldn ARFof A@plieBlaladl e unit

1,” connected, according to sone enbodi nents of the
accor@ipgtoesnmeiembedipicnin of thepsgInt mvetiop7 | s a side view of an

assenbl ed reusable unit | and depletable unit 11,
[0046hBigi 2G Bivettptasavtilookdiagrm ofie g deliyerysystern AccordBBIofORE t o
embo%ggﬁgggﬁgghggﬁg§mafnyhe present invention. [0054] Fig.

emati1 ¢ diagramof a reusable unit | and
! | ik af RRtARLB senWirtdBvibOhR6MdiRNo Yothd |1
“m47gg%i%{§gs§§%%g[ig%f?éﬁ(?ouplegmté dﬁit I f% ?he pl ane
embodifnenty of fhie grasenlt mvawor di ng t o sone enbodi nents of the
present invention. [0055] Fig. 29 is a schematic
[0048HFigg? himaothentitic diagraminf eheipiegrationpfdiclivray direivibE e uni t
i L brhl j ' 800 R Fonfel thbodihen® ofith
Cmﬁm%%%c scC Eﬁgﬁﬁgﬂﬁﬁgﬁ?ﬁﬁgg?gﬁgggﬁgtg cgnffolounit ﬁv °
presedvenitiong t osone enbodi nents of the present invention.
DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [0057] Fig. 1
[0049] Eiga2Dis eekaphiodg pulsa evfin derivest byrplear-glegyie pepsuIOBOSH or
f: j . ' | ed i njection
acco%g’ég%aﬁ@gnegdﬁeaygﬁrtg%grggen@&o&ggh

ferably at a ermned rate) of a liquid into
i C .1 . . ﬁ tBt .
00501 B L Rk SR 06 PSR R Qhi RocbRh S
some embwimenicolibe yresent ipvantienbody B, and may al so refer to
i ntravenous injection. [0058] The system 1000 i ncl udes
[005 1hFigeRfsiatisehenmiie diegram of @ prvstddint Landt depletabls uplijilect i on
' S ' M (unit 1V),
separa\ﬁ%i'r %%L%llrin&tg Egg?erﬁ LGt ﬁLseHﬂh@em’tlé{nn

y are separate units. Unit | and unit

[00521t ﬁligaf@is QR0 {8 ﬁﬁ?‘laﬁ’of Wi bRt 1D Gnif e Rl B h @ fotdb dnid 1k, and
Injection unit Il are both
connected, according to some embodiments of the present invention.

[0053] Fig. 27 is a side view of an assembled reusable unit I and depletable unit II,

positioned next to the skin of a patient, according to some embodiments of the present

invention.

[0054] Fig. 28 is a schematic diagram of a reusable unit I and depletable unit II,
separated, with injection unit III depicted symbolically (coupled to unit II in the plane of

‘the figure), according to some embodiments of the present invention.

[005S] Fig. 29 is a schematic diagram of the reusable unit I and the depletable unit IT

shown in Fig. 28, connected.

[0056] Fig. 30 is a block schematic diagram of a remote control unit IV according to



preferably disposable and together may forma
di sposabl e portion or unit that is discarded after one
weizngls21ge. Units |, 11 and |11 together fornPagIe2006/001276

fluid dispensing devi ce, [0059] The follow ng
description of the oper&tl on of system 1000 is nerely
for exanple only, and one of skill in the art wll
appreci ate that other nmethods of operation are within
the scope of this and rel ated enbodi nents of the

some grpkpdimsibiof theRisicat HEiona user U sel ects a reusabl e
unit | and a depletable unit 11, and prograns the
system 1000, preferably by use of the renote control

| V.. The _depl bl ' fEﬁﬂ filled
\l/J\nmt}ql Zd to fheerigéflglﬂm%%g#g% ?oinrluglef Il
[0057} ‘%lgglewéé%%& %&%Pf;ﬁeﬁxgmﬁ Smt%Aﬂ%de@ f?ﬂﬁ%n‘fﬁ%ga

sustaitb@RbATARH Ghjstiioh (Prbferabitat Qﬁ@ﬂété’rmﬁelﬂ&atb)’@ﬁ@qh@’inwﬂhd skid |
may be integral with the depletable unit Af ter,

or subgu@rgpﬁ%y w0 @p podypfjapatignt. The ‘%Imj“horlv B”rl%re&%ﬂ?q S PGHPS
subcu@Rbufly &6 iR Wodly BARRNES A tBeoShtRerdus Mpdckiena needl e
pi erces throug¥1 the skin S, and into the body B. Units

[0058] TIRGsthh 108Y 1rﬁﬁ‘1dfasl £x%hbe wenyel dé@l@ﬁibleﬁﬁ&ﬂ B ¥hjection unit
tranSparent, with at |east_ unit bei ng rel easabl Xnd

IIL, and g W%P@t%umhlé/ @it BV )swhich @@éﬁrabﬁh aresghitie Uk bt
unit I\uﬁlﬂeteaéh\{eﬁgaﬂlet Ve RS QRSIRL Bk 1T Qldﬂﬁ@ﬁlﬁe@ﬂbﬁ gt il 44 Both

di spensi ng device to command flow of the |iquid. from

preferatiedideqshlde ansl togethirmay forgraidisnesad lapration @fué‘ftéll‘ﬂt ¥ d55p198G h

Y- B. The
e 0SB, g En e ae S 0 lordBRgon O, 11

[0059]0'Eheafoﬁ&91¥1§|d95rcn?tuﬂ%f 'ﬂ?ergpeﬁﬁl)rpbfrkgstgh 860 fs mer&9 %’E]exzﬁﬁplca

nit f\l/lncueoneor rmre(
only, andehe p@sﬂﬂllymghq: jrt wg]eqrp@fema‘pey at gthex etheds qf @Wrﬁ%on are within

the scéit%??ﬁ?ﬂh%ela@d% 'BBcfn‘ﬁ% CIS GPtH&TEQQlﬁ%HdA*c&ﬁE‘iﬁgl?' &er ﬂ@g%tﬁ

or controller and transceiver 10 or cont rol
a reusamrdumﬂmmd ridepliefable upit i #nel pregiergeie AYstest quowréferably by use

of the { nllo%ec 5on9rnl un%plq} f € dg%letglgl \}%NI ! n&lcﬂzgsl'ﬂgh m'a%mi@dt h

e contro In unit may
liquid bad @mn@nggm@ofhﬁl&efcomphd*np dlret rﬁlrsgblﬁrmmt bnAr tyjeatiph umllﬁm Is

tr f | r

selecteidraéxﬁ gfe bq én n%ﬁ ce% élg ﬁ) %lﬁtjayl qmﬁi_ﬁlaaﬁfl %ﬁ?eta t1091
unit IIBS§ Bemnwgeﬂ mmhheydepma]brel gl oécﬁqwnenigsvf bEJ kg L, rigattddII

ot | the fluj
are applpe et s Ry oo e RS S, W8 e el el e,
skin S} e[rﬂEﬁtﬁ alie l|ﬁ1|d9 IE;Iﬂmﬂ;G)Slgrl]d Hlnfaly X ﬂbilbleteumorﬁﬁlﬁaosagﬂy a

backi n ate . ,. t ter t el,e nes el n
transppels ‘@Fgﬁti%asl gt ]%’8‘8 eﬁ aﬁaraliﬁ}f @Fra%\iﬁié? Jchtengmghgi ne %03 and

transfer eI 5.to0 bec Ll uni t

oo P B ST B 5 o SRR S ok,
devmetta c@xﬂinahmﬂmwmeﬂlﬁﬁﬂ o0y depiateadiis enct ine dnd @rﬁérﬁiﬂy
through then?(m S %i e., su c%{a%go?l%lyB 1ntoctgcg Joéjcf}cé ”I%g u\sl\ért[ﬁs elhher arliI oper azcor

applying the system 1000 on a body, or a patient helping himself.

[0061] As shown in Fig. 1, unit I may include one or more (and preferably all), generally,
of the following components: a control, command and transceiver module 101 (or
controller and transceiver 101), for control and communication in the management of

fluid injection, and for bi-directional communication with the remote control unitIV.



and backing plate 207 contained in unit Il. [0062] The
transfer elenent nay have a first, main portion

wdizeposzd7in the first unit |, and a secondaryPOoOAL10061001276
di sposed in the second unit H Wen the first unit I
and the second unit 11 4re coupl ed in operative

associ ation, transfer of fluid out of the second unit
II nay occur, on condition that power is supplied to
englne 103 [ 0063] The depl etable unit |l
Also lp?lééeérnawg/ b aRemging 403 fr anpgrtinggpetiog o adpil tatfer i es

elemen0bsoPh ARRWERLEGsyBSE, &%%ﬁ@ﬂ okt 109 for Shokie 10t Ylﬁidf 203,
which either comés pre-filled with the liquid f

transfefisygienn sicfgatdy cqmeprispy ¢amppopgrisbelameing itepeth upit { end ltnét Ih se,

[ R t he
SpecifidiF, S8 QR byl hg LLERRE R gm0 MEA Hollper
elemeninl 06 rﬁeﬂemgwlbs ZO.‘sandraq t@cltlamlete énr, thalfatt@rtwo hlsmients éeing on

prefer:km%/ ﬁlcf(uﬁéd il ft(ﬁ;" F%eteggiﬁé ?(?'3' a‘ijﬁ élI lngfelcé:i '16?“ 1%@01‘11? |

e un e I'nj e on unit
operam\& mmtstquadblyms ﬁrssdduple$tcdhe be‘pdb}ab& ur{lﬂm,ﬁd])bt?ﬂm@ower

therefro al} ell?egz?uasu r[.he treallgséfleer rﬁﬁm%{tl ?&53 ée:s] 1% ?onh% \%ﬂg’gj%e y ;éfth% h
and baakﬂng plaeerzostaantallﬁed intun& Ii.nj ection of |iqui d t he
injection unit Ill is inserted into the depletable
[0062)uTihe trhdsfer alerrmml may%ﬁe a Yigdt, | mad®portien diqusd:cbiﬂ th&nﬁtﬁt un'iid
nmuni ¢ he tu 5+-1h
and a OGO A n Bl o o0 S e By} o g ®
second hl’ﬁ'OIl[l ais cgﬁlﬂe%ﬂnlfo:peﬁtéver%mlanbm erahgfercd Iﬂui?oﬂﬁl(’cj nﬁ&ig hx&ond unit
trieved.an uid is S sed an
I mayochwe%@&dlélpn %P%eéesesruﬁﬂ#gfﬁo ﬁ’ﬁ?’ég“&%/ he f I ui d
an st nma a benefi.ci.al id
oo 3R Rlap it T et inidsE el B REPSisiosand

for potvyfi@hOfeudlhuniiiga ﬁﬁeﬁzd’iﬁZ(BhWEleh siiftiet Sothes plrd-filladalith the,

each o t sane un r
iguid BB e B B! AR POt RediA e ¢ ne
reserv@it Ifbe Helt%geoftﬁemqm n‘ofaamm06t YBREEqad, whidH iS nbt, shdbwn irthel

be rel easahl e ulgupled for

b fi d
fguesejs Ll OB B eRBP R s Pt EFrey

commiBbEHBR kth WY depletabMBmitiNGdUREInRcE@NINitatTiefhsaRd into skin S
transcei ver nodule 101 with a chosen | evel of

orbodg Byhi stication and optionally, an I/ O pad and/ or

connection, a safety sensor, and may i.ncl furth
(0064i5 i pAeiontit SRR e Ry el y o o lagrﬁfeéﬁ%m%e%ﬁ?@ s

to othdr kleBRNts rﬁé@ra@lyraecﬁﬁﬁm r F310tﬁe Riectbd dfaiqam, tSiigeetion unit I
batteries of diverse ca \& and contaj.n an

is insegipd ivjorfhe depletahlgpmidl At o | el 20fis Pofpekip Siiduni ¢t 1 E

comm{ﬁm/ant;ﬁ%h%h&ﬁsedi@ tf8heddf Y fhldited 'tlﬁ’&%lﬁrthe W& 504 430! e
insertion at an angle or gerpendlc arly to the

into the body B through the skin S. Then, the trocar 303 may be retrieved and fluid is

injected, as dosed and dispensed at a predetermined rate by the fluid transfer system. The

liquid may be a beneficial fluid or a therapeutic agent.

[0065] There may be various types of each one of the three units I, II, and III, where
each one type of the same unit (i.e. I, II, or III), being interchangeable and replaceable
with the other type. The different types of units I, II, and III may all be configured to be

releasable coupled for operation.



skin, or be of a different kind, according to needs.
[0067] Regardless of their type, the various
woaopgosE1rs of the reusable units | and of thePCT/IL2006/001276

depl etable units Il are preferably all disposed as a
single layer, arranged ¥nd supported on the sane
pl ane, and preferably so are their correspondi ng
connections and couplings. Wen assenbl ed and adhered
to the skin S, side-by-side along their thickness

[0066] Fomdxsinpla, c(lvera typeis lof enghblecungtm Eimdy spbide & pqrm)ollelt 4nd two

referab \/ iy
transcfzwgrrfn%c;d%elaj{bq b’f (fhﬁ%ensl?vfegfos L&l ‘gt&a%d% i %h}l aga{ﬁrbg a
and/oS¢BRhécEb), a sefetyl s¢fog, ahd yhap nrchgb tﬁmhme«&mons Agkewiea ﬁlf&ﬁemm

types B blE i B Ry BEA TR bR e b v i

capacit})@ndl 684 AbAIR MRS 114u|1d agigilpile fleriaetijonnmitTB tnaydiale/a
seal ed and each may

orm.a flexjble envelogﬁi EﬁV h
needlq Bt Horigl HGET: B/ BHAVIR A &RSETOR L RS GRETBARITATY & the
skin, &HRQFL ABRLent S £@EEnPTo ®bdf ace of the envel ope of

unit | and of unit Il may be configured for

[0067?R9édr&l€4slo@ﬂ1eir RypdLih&! ddriods SEn¥ntt 6f thé esusdbldunBs I asd @ the
skin conform ng patch, at nost sone 4 ﬂg %hgé

depletaklg #ﬁ‘ltseli are RETeF g‘PlV 911 disﬁ‘ése? & AspyIe e ¢rang 3 ported on

the sa%ub Ip?dﬁé ahl ¥reke"i‘£‘t@§ﬂ §fhrl el @bﬁesi&ndlwnﬁéctxbmtl coiiplingd. |

al so unit i f desired rel easably adheie to

Whentan@n@il@dwn@adqem@a@}hevh@ Snidet 1@81319&10%9168.@?1@@88. FeRsigt h
(ie., 13%&(9 g>dénlagh 951ﬁ Ghe R un®X RERI 1€ preR@A S0v3Fdn F8ndd Rarger

netr te subcut aneously for only 3 .mm or as
than aue@pyaﬁﬁae:me whe phsttceredneﬁwgr srpflleDher tyRigRdlyie 1889 t he

meastﬂ%'g At %gm#gagz_/a%ﬁt_?,ﬁ ch A& IHQi'e{aﬁlnyo@sf £ abd ¥ tﬁ’@&ﬁfefé@t

rease e mechanismfor fluid transfer
area. exenplifies the associative operatlon of the units I,
[1, and Ill. In principle, according to one enbodi ment
[0068b Bothitke iensabletunisd and the denleible wpinl srearelephly dpymesically

sealeffa}%d egéhtarl\%) Q%lti gl%%ﬁgé g}féltﬁzﬁ SRMs PHEPeven WHAE ?n ﬁs@ €In

er tu squeezes to transfer
one pémoﬂartehé)odleseir v face aysuifajeof the snvelepetof Eﬂlbbmﬁ Q§ ﬂlnl’f He

may b% Sg?t{e%ured f(c)ﬁ %)Bflcatl%}l m(r%mtluﬁ)asﬁgfby 8 @1 eosﬁ(l F]leﬁh %rﬁtrtrﬁlﬁ%

acenen e engdl ne
patch,tad nbet seme t4hna‘h highréfor emwldz)eActn@lyuﬂle deusatblwmt Ihay be

R e

adherd to thewkib®. i ncl uded in the depletable unit In sone
enbodi ments, actual injection of the I|qU|d is
[0069p OR& inbédde mlmaymﬁ“er inlengthastording taumpd. For examepld, meedie301

may beqsluzgé %dpe%gtga?et s%%gutgn%gus }P %& grtxly%r}nm or as deep as 30 mm. After
removal of the trocar 303, the height of the skin-attached units preferably does not

increase.

[0070] The mechanism for fluid transfer exemplifies the associative operation of the
units T, I[, and III. In principle, according to one embodiment of the invention, the fluid
trans fer system is a peristaltic positive displacement pump - where the fluid transfer tube
205 squeezes to transfer fluid from the reservoir for injection to the body of the patient.
The First (main) portion of the peristaltic positive displacement pump; as well as the

engine 103 to drive that pump, may be included in unitI. However, the tube 205, the



[0071] Fig. 2 is a schematic illustration show ng an
edge portion of unit | when attached to unit 11,

wokbargszari ng an exenplary fluid transfer systeau/iIL2006/001276

according to sonme enbodi nents of the invention. A

si ngl e toot hed wheel , -d?- cogwheel 1051, or gear 1051,

Wth teeth 1053, is appropriately disposed to conpress

the exterior wall of the flexible tube 205, which is

seen be coupled to and exiting out of the reservoir
backingQ87, tﬁ'dwlaqmdjineh%&rvcsr W3 nddsaits Bet foedrivinganit bendy bg053

Gy O R D e s an
possiblzamlki \mlganrmlemm}tmrmtseaml 1 hratoupleddtugetient fiyapkrapbmt e 207.

Preferably, the backing 207 is |oaded by a spring 2070
[0071]bFRSB 6 Aghimai iBustitiishobing en 2QE4ortjod®T Rhit Wyhéreattabled

o] 105k SE RS b o8 e PRI ADeRER
of the aﬂbﬁmﬁnn dieed foothebBhel, ok b@w@ﬁdnomm gearsl 08 1, anithiftentlr ed

g the tube. Transfer of cu fr
1053, ﬁEEfP%%ﬁiﬁlg 5P9sEsh togoppress the 56"]6% e‘Yﬁ?l e He3ils 08 %503,
which issedn BY SoapiRd gLanTietiting Sutchd W[éi‘rés_fe%i’ﬂ 208. Thetube 20&ker

I t 105, | eadi th d Il 206
compresyt Rapr ey 671 RO a1 1130 it PRIE 29 Pt AP P be
and ta ﬁtuﬁ tt@ ﬁ{é%eﬁem‘@@e@pﬁcﬁ@lli @eHaVighg mdP Sordptiketalihat W&iul“ved

unj t is not_ coupled ggpunlt

back p wq é’f?f%fﬁblﬁstéﬁ backigg BP’éeé?,ﬁdéd By @ pr5ped @Sﬁ&ﬁﬁ?lfl%& to
smncﬁﬁ@z&ﬂbe 205, thereby rendering the shelf-life of the
tube longer (i.e., [0074] Various types of engines 103

[0072] " BYi1D e YRSHe 1@%@‘(6@&@@4&31@5 b%’ld&ﬁwfé@ §€4eeR @lFig. 2, a quantum
her ei nbel ow. Regardl ess of t he englne 103 _nmay be

of fluid h@35a iraitped ém\fﬁmw@rbycenéfee@tlo%aﬁ%ﬁ gpan L 81} IdEangker

along fhb Te! ﬁ"}a%ﬁfé%ﬁ%ﬁ%éﬂrg frBﬁi ah QpéthemsaétnQidel3l Uidack s the
I spensed When ap Frlately sel ected, the

reserveir 2% ta @ @s@mﬁ s@y 3t éwmsmém &t the trensder glement H151 leaging e g
liquid ?ooxz?le ? ab?ﬁdee%éxﬁ}una’g%gﬁ { eSHOEE Aitatr] Thgﬂé&fé%ﬁeeﬁb 3R@nds

prevents a direct flow, in
betwetm thfhmsermlr bQﬁtdfnddhler\e@HOéns to the suction side 31 or
t he di scharge side 33, thereby enhanci ng safety of
[0073]uWeen Wetlos aptregiyled ouat T (duiins A0S B PEYFeFdorces are

apphe@%ctﬁg fhB904, ﬂ} ?&Wer@%%@%ﬁﬁd@ bt b RiRN&ESEN §1 L.,

nvent i on ow control of the direction of flow of

¢ AN &E@inpRS bbiRP Besdibeal
mo7q‘©ﬁuﬁg e too?ﬁHi%Egﬁggklﬁgigﬁh mpress]eg %he t ube

hereml?@@W aﬁdgdnfﬂleﬁ@ log tyuohéhqcfmgmd83 BRy %F aﬂﬁfﬁed SRS O e
approﬂgﬁgqy L8 1eq YRR ibr RS RES: g‘?d @9 rROSH Aidiy & Bl é@'e@s‘é@ ment

not associ ated w ackpressure , and

(0075}t Fisn Q@?Ma%%ﬁéé{egte@,rtﬂ@ﬂ% kbnd?Qtsy QGH Weluding the gear 1051,
backing 207, and teeth 1053, substantially guarantees and preferably permanently
prevents a direct flow, in either or both directions, to the suction side 31 or the discharge
side 33, thereby enhancing safety of use. Accordingly, such fluid transfer systems,
according to some embodiments of the present invention, allow control of the direction of
flow of the fluid without requiring valves; as long as at least one tooth 1053 completely
compresses the tube 205 and blocks the passage of liquid, no valves are required. Use of

the foregoing positive displacement pump is not associated with backpressure , and thus,



[0076] In sone enbodi nents of the present invention,
the di spenser delivers the infused fluid in discrete,
weqgualsxi7zed vol unes of between about 0.2 - 1 8€TH2D6/001276
cc per roller or tooth 1053. Flow rate may therefore
be provided in nminute dlanta and can be precisely
controlled sinply by regulating the speed of rotation
of the wheel 1051. In other words, flow rate can be
nmeasured sinply by counting rollers, or teeth, as they
backpregstiestdsopail nat kecur.ube 205. In the various driving wheel
configurations, at |east one roller, or tooth 1053,
[0076]gneswe ebydimeniagEthe pisreatimuention ke dgpsnseppeliirs the infused

fluid uﬁ(lﬁ d&ét@ rlth\lﬁ Sll%d %Mu{Hegl@iIb%&veQ? Rshub. Qf ero2bhY c&hdr MiRabes) a
Cl r cul , di rect conmmuni cati on

tooth 11@63 V\Eew rath aenayabeeiowibe paovetletd irernwetel qQuage )md T'c’@@? 'p;cec;qely

controﬁeodS stlr d f ! ovl\{lah%% %}6 sé?eﬁ gu )|4|1o%¥/thpgsf QQtI@B' Peﬁlx O? Wogiﬁgg

uni t
flow raAs samrhen@atlhad sitoiply tyeauntib@ 5dllerspbratc ek, a.S@led’epﬂa’@ggsttthretube

e 205 a rat t eet [ at a
L e L S R
preferdblyedp eyt degteme fubt 005, adijchcetantia bt dhinlisS (add prhferahbar

o2 i L TR 2 A A B TR

and thd #4311 Peg)e "n" ranges fromO to a maximum and vt is
defined according to the selected configuration of the

[0077]CA g¥dnee Flod@aE of hﬁllg&lmaﬁm‘tﬂﬂy{edoxbcdrﬁmg gLthahinhperof teeth

t f dli
1053 ihd B gl A PLents et | Ga o b S YRR
at a rat6 @Pth keRth feh ﬁnﬁﬂé af®ihera vasit Oblumme §j s, attquaitGRBS FuifHess,

reserv0|r 20 refe f ei t her
s vonge g ron o PSR SO P et B o
flow oft 1@%@@ggah&ﬂmg1@qm@m@203 (or other collapsible fluid
retention device). The reservoir 203 may include a
self-sealing filling port 203 1, permtting a user U
to fill the reservoir using a syringe (not shown in
t PRwha A9S) .[mke / bhate]lend, t(he user U selects a
desired liquid, and fills the syringe. Then, the
needl e of the syringe is used to pierce the
self-sealing filling port 203 1 of the reservoir 203,
Here “ﬂ’nﬁngda;efrcme{) eci peximuguard i, & defifedetantding totht bdeatwint ai ner

entich i S HIG0 A ey SRR Dl

may thiuk bé hidved BRp@etatryning ﬂhel briroliéd alnd eaimdceinerel 0t ptof | ow, t o
also fill the tube 205, and finally, exits out of the

appropgjately oopBol (R PRFPMEIEEN 19F 2 8PS Vepr ovi si on, t he

[0078] The reservoir 203 is preferably configured either as a flexible container 203, or as

a resilient collapsible and expandable bladder 203 (or other collapsible fluid retention
device). The reservoir 203 may include a self-sealing filling port 2031, permitting a user
U to fill the reservoir using a syringe (not shown in the drawings). To that end, the user
U selects a desired liquid, and fills the syringe. Then, the needle of the syringe is used to
pierce the self-sealing filling port 2031 of the reservoir 203, and the selected liquid is
injected into the container 203, or bladder 203, which expands during filling up to a

maximal volume.



user U may manual ly purge air out of the unit Il prior

to using the device. After filling the reservoir 203,
woheo79g2a7nge i s evacuated fromthe filling porPCRABDN6/001276

whi ch self-seals the reservoir. [0080] The reservoir

203 is preferably manufiact ur ed integrally with the

tube 205, or hernetically attached thereto by virtue

of a conventional connector (not shown in the

figures). Optional l]édfzthe reservoir. 203 may

[0079)Waen @éaespléra@ 203/isiled £9 qapasity £ oy Wilostigre tf @9@1‘}0 alpRe
fill thEYRATHS] ﬁ?lfa11§l r&%tfdlﬁggﬁé wefd §O<§mﬂy bgmb bf@hﬁ%ﬁi@wﬁ@d’ tﬁéy a

cage or an ‘encl osure not shown in res,
user Ul rodt mmleléy pwogexpardf thetupit Harioe i usthghile %@vcc@rr%é ‘éﬁ]ﬁmbf

the res\l%ﬂ)oh ZP 4 %yﬁe g@ﬁ %}!1&9%%&1{3%@ ?ge 21‘8% &%3@ h g@f‘§e§ls the

eft y ex pan I n al

reservelir.r ecti ons and penetrate into available intersti ces

even filling gaps remaining open between conponents,
[0080} aké regermeix 20Auimpethvaiiy mgeufesturechinéagtrliy peithethe (b9 80T, of n

O (] i ng

heme iy aftypbd e RE M e e tiye B EAb TR AL | 10,
figured)| Oiptlortailpibé wserwhit 20304y waremidegireatlily piet-Blldd fzomd factorar e

separ ated, because the wheel 1051 will be distanced
[008 1]aWhy expamiort dfehd blidle P, marie linkittdevagibre Cmr\bb’lah be
enclostlﬁ(?ggﬁ\ﬁ%\%n ci)lhthe ?'\Ilgj?rres oF ?e?(! ﬁ[e%(éo &Ié)%{é‘l& Esrpnz aggsft%:det{)}yagcgmﬁ)ggreng of
unit IIopehodsing tizpeifi ha:tomrthtbbélateme,rWhean’t frbmlthedﬂ@ﬂdele%ﬁs hnatyy pe

expan(?a Iﬁﬂudi%g%lho?’t% Iﬁ]? uelnst? ee g&eorevfglilz?) %rstllgebsy%ven%h%% g% an d/ or

remaindey dpeh beseaf c@pbﬁfntsp Galdirrg. mdx@084 hdfaingge 3F uﬂuls&dgpafa’ﬁt es
anot her enbodi mrent of the wheel 1051, with

[0082]f InGFegMacthb sapgratioh lisr SL dbdtesihp pmrtﬁl@je@es d:fhaité)and emi i es

s Bt B GT RO o B R pd et b

becauss t@S8hes EXNSI &l B¢ digtahtadtahvey freﬂﬁh]ﬁn:iﬂub&E‘IGS andhtbe engditeel 05
l.ers 1057 are t f.reel.y and rotatably
will b%‘%?ﬁ\?éeé]ﬁ)fﬂj%erﬁfeﬁf"é“@é%&% g%? er ci rcunf erence of
te51059ma e that o le?
100831, 85 eSO SEA Pt SR ¢ b Lo e Bl ey Th:
that erﬁpﬁbﬂl 8hehity Ok sRosmithbeirue afothdi®y] fbﬁe){ah@ﬂfe $luitiGoBtentd lne
gt es 059 yH& ear.ed .for e%wgagerrent wi th ot her
resewgé BoseR FiAg AL “eli“?s %4&YFT BY¥"Tonl y one plate 1059
[0084]2’51&)% }lﬁlls%a%%faéx% SrZer?}%ggﬁlljeﬁ} %Ic the? vrs]rheel %ﬂewngrg% herTﬁnt s of
rollers 1057 supported at the extremities of all the teeth 1053, to provide for low rolling
friction.

[0085] Fig. 4 depicts a partial cross-section of a further embodiment, where the rollers
1057 are supported freely and rotatably between two plates 1059. The outer
circumference of the plates 1059 may exceed that of the rollers 1057, so that the diameter
of the tube 205 is partially or completely disposed between the two plates 1059. The
plates 1059 may be geared for engagement with other geared driving means. If desired,
only one plate 1059 with rollers 1057 is sufficient. Other embodiments of support plate

are possible.

[0086] Fig. 5 illustrates an example of a transmission of rotational motion from the



[0086] Fig. 5 illustrates an exanple of a transm ssion
of rotational notion fromthenotor 105, via reduction
wgeer7952270 a gear 1051 or to a geared pl ate 10B@1/1T1066/001276
engi ne 103, here notor 103, drives a first spur gear
1061 that engages a secdhd spur gear 1063 of dianeter
| arger than that of gear 1061. A third spur gear 1065,
concentrically fixed to and of dianeter smaller than
that of the second spur gear 1063, engages a fourth
motos m& vipeaducti@bgearsoto acieamidt &pr ﬂoarggerpd plater 06 HraThegngingd 03,

e S0 0BT S PO O SR

diamétetlarger thivethaofigegaa6l. ]é\OﬂiQd st gbard 065 eonpentricdlFixed to and

.[0087] Fi 6, I s.anot her exa
ot ifse st bR BRret oo gy s e dadoull Sibeese
1067; 1&7cﬂamemnﬁgerlemaw 8f the s}ﬁwrsp@e@ardmmo Inéichregwarm gear 1069
concentri.c mount S er di Ler spur ar 1075
s R PR Yo e ‘?fd‘i‘ea@n?“"%%?a‘a’egewi’énig el
gear 988 1051 or the plate 1059. Ot her transn1SS|on

configurations are possible, by friction, gears, and

(00871 18Xk Bnctid baSnpld 6Fa R¥CHaM Rdudtidn 8Bkhdmisgn. The proasem s a
I'i near actuator 1081, such as ol enoid, wt

drivep @ #opR geatll Al “HihTEAEcs DEPYT 845 | %S r%&valg%B{“‘r?n%%’%' to

mourféd M@all@hﬁaﬂ&%edlpur]-@:@ﬂ-l (78 Witt:@f eleRftk Wihaast 5L SO 1l6Vgrota‘.’oes

shows a pi ezoel ectric actuator ?$81 tangentlsiH é
the geasd Ag o %PlﬁfééE)?P DS TERTHONSER IS P PESSRSY 1051

frictiGH, oBl:8l8a A05Ae SR MEPUIaRO count ercl ockwi se rotati on.
A pul se of power causes the piezoel ectric actuator

[ooss"ﬁﬁg 7 RedBk b Yifkar Q08atbANGE, rbhd:}ﬁ&s aSolehkig, With Qrdcﬁ)@@chtlﬂg)53
to rotate the wheel 1051. [ 0090]

O he
plunger é@@rﬁtrslgmgmtoaﬁhd Opipubive 8¢ YReeHAAT éﬂ%lt%ﬁ%}9cl<a‘ﬂ%eo be
ossi ble, which may utilize planetary, rollin d
100841 e 5 Srvgeaiseleracecaar [ GatmenElsRemRe nah st

the pm'é%f a3 HRBE 091 od ;ﬂat@ 0%y B3AboPling[cB@erdlocwisd RRRbh. A
proper rotation of the whee 105@6€erta|n|ng to the

pulsetqf RAWeLeqaussh &?@Fﬁzoel@@q gstuatns 194 e defiyes preiapecitial fte F%r

d%dﬁ&l%keethé%ﬂée@@bﬁ sensor may be optionally
tOMh%%%3aﬁ onunit | . [0092] Fig. 7 shows schematically

[009@ (ﬁiﬁﬁréﬁaggrﬁlsﬁgﬁ‘ﬁﬂrre&cﬁoﬂ\!ﬁb&ﬁnﬁﬁy Hﬁalﬁ(@%jpds@lbﬁmﬂﬁﬁh fRipt s

resent invention and di sposed
utilizg phostaeroingomdtiriapgearn ragkiad ;quﬁ"hlée@ﬁmﬁrﬁ% ajfheedis: 1051.
r 23 connect between the sensor 2 1
“ﬁwa%ggkgﬁgpgﬁﬁtro er and transceiver 101. The reusabl e

[009 5878 poft plopkSrobBbR6f B whS:] 265 13RPERARIE 8 HR transfer element 105
to the controller and transceiver 101, a simple reusable sensor may be optionally mounted

onumit L.

[0092] Fig. 7 shows schematically a reusable sensor 21 which may be used in
embodiments of the present invention and which is disposed opposite a tooth 1053, in the
plane of the wheel 1051. One or more leads 23 connect between the sensor 21 and the
controller and transceiver 101. The reusable sensor 21 is selected as an appropriate
component of a type known in the art, such as capacitive, inductive, magnetic, mechanic,
or optic sensor, or a combination thereof. In one embodiment, the reusable sensor 21 is

disposed opposite a tooth 1053, as shown in Fig. 9. To this end, the controller and



conmponent of a type known in the art, such as
capacitive, inductive, magnetic, nmechanic, or optic
weenwms2270r a conbi nation thereof. I n one enmbodCTENI006/001276
the reusable sensor 2 1 is disposed opposite a tooth
1053, as shown in Fig."9: To this end, the controller
andtranscei ver 101 nay conpare the cormanded rotation
rate of the wheel 1051 with the output of the reusable
sensor 21, and emt correction signals to the transfer
transceib@ri®htmay@Empire theecmssndeq rotafi@0et[of fe viegl 1051 vah taer r ow

oSSR Y-l e Ry B8 i 05,

(if necesery).n some enbodi nents, allow ng the controller to
respond accordingly vvhen necessary. The reliability of
[0093} hneFigyls breandvd Ofiplisg frée ttelizanefahderne 10§ B0BAtontnllgone

t f t
wansefpgh 141 R S OB Tor s e Al fiHep oridles
to resgbYi8 bt dindte Whetidceskdry | Sheoelighikiist of thespstém (100G ik éhereby

batteries 201 in unit Il are electrically connected to
e“h‘:‘n?fiél}ivery contacts 2209, which rray be appropriately

osedt coupl e wit |V|n ontac

[009 4]oI ’s%ﬁ?é’albf’ “ﬁﬂtF’S”fSpeCt‘IVﬁ 0%@1? ﬁm Sn‘t? e‘?c:lleol%volrtrfllgJ c%%an%‘tgct s
elemet005 maeadlh ﬁieqﬁiwhﬁﬁis&ﬂ sylsent, e ot Hﬂd doﬁpleamhmiﬂams C e| ver

101, an o t.he.engine 10 e
battorigs 1< ot 0 IO CO%F%‘ fOLﬁgﬁV%% aorﬁaecg af&%ﬁo i’fi |
appropriutdly SepdsEEw Bisle ﬁvﬁﬁ) tRrGedivivgddonfctdnoy dispcnia(y mbﬂnt I In

r eusabl e [ 0095 10 is.a art ah ss sect |1§g of
turn, (b SORTPEFORACY WG TR DF GOGH A Brfhe Aol aB AR

and toHPQRiTR08 SyhidhRwWaRkg tHeRiEMelpplEmRADs. Aler wWownst ream
extremty 2051 of the flexjble _tube 205, which is

depletiony el i discprdad andaeptrasAi Wale W LEsybR souxatls 206 When
the well 206 is filled with the |i q% ﬁ
[0095kEigplQ @ Prisiel Grpseettion A yPertiphet tP‘hF%’i‘?t‘i‘ i dene e

some é’iﬁl‘)ddlrﬁgﬁs, Eanah dg 28 %n@fop@ 2066 eRtdGhardhrextrbity PORLI of ti@nd
provid a tube inlet 2061 to which t

ﬂeXIblaéwms?tOﬁe\&hwlwtcmﬁdﬂy fipgieprogunicggon fake welb24os Vg][“?“atg% ed,

lihe/ cﬁmﬁﬁhu Bc 4ffed BPEjOtibviaheaedticARAT TN e
well 2gﬂsf}ill%86xgﬂ§gﬁ 1Iln J eg@? he entJr 1ap?alrtlfreJ 2063, and

The weh éo@mnt:tlcmg es2 Lﬁc@t@@d@f the dayd apdit a9d?r9V1ii%’| willsa by ik d
2061 @%Fé{;éﬂ th& Bl btrs a‘?ﬁle;gxl%nm 205 ﬁéﬂqﬁ&ﬁbé! 805 RREE tofith aBleHGly

an exlt . A peel -off label, or other
apertllsﬁe%(]@r@ldwemexrt’agerlb@%%éw ded |nst ead of the entry

pl ug 2067 and the exit plug 2069. %(g The wel | 206
[0096lvnyFigxitOg th efimornettive 2667 #ng t itaw@lrzé g Prefraatdyi t

releas&fﬂ}e Eﬁﬂe?mgt%gﬁy sealed by, respectively, an entry plug 2067 and an exit plug
2069. A peel-off label, or other sealing means, may be provided instead of the entry plug
2067 and the exit plug 2069.

[009°7] The well 206 may extend from the entry aperture 2063 to the exit aperture 2065,
being substantially directed across the whole height of unit II, and may also be
perpendicular to the tube 205. The exit aperture 2065 may be flush with the proximal
surface of unit II to be adhered to the skin S, and the entry port 2063 may open on the
opposite surface of unit II, which is the distal surface, pointing away from the skin. This

disposition of the well 206 may be considered as a vertical disposition.



bei ng substantially directed across the whol e hei ght
of unit Il, and nay al so be perpendicular to the tube
waQase7/05me7exit aperture 2065 may be flush w t hPCIEL2006/001276
proxi mal surface of unit Il to be adhered to the skin
S, and the entry port 2863 may open on the opposite
surface of unit Il, which is the distal surface,
poi nti ng away fromthe skin. This di sposition of the
well 206 may be considered as a vertica
[0098H W& hdsuid iprihd ©SSB]ir 0B+ dnd bietged whirigrihe systepei@Piibs depiymdle
t h | ol
wnit TP S B0 B8 1161 THAL SO Py SRR PRE R
be renhaved vgherd;@ thet etxét apriing H166ds 2p6@d rzrao}/p@"enm pesagsdf Lighdr eby
Next, S?min]a]at a)r 3% s%y,gt)o%%ecl) hé 1?(6910?600\% %&%nﬁ%qotegatﬁgﬁéage
dlspertsbtedelvmhﬁp G:@ﬁ]ttgé hhuuﬂj outtof thV,resbﬂ'oE 2ab hed inhnethe:l Wslﬂ) é@ﬁ;‘eu the

rexii 65 B a5t A R o b B RSBt 0
throug[&mh@ébdt $1@nidg RVESE Qo thhiewliea Seit VIdk held (ubptdpeiatell), lwiththeedby,

uid is released through t exit o 5, so
apertgt O HBE U (0TS oy SO OTAebt SHECWER § he
Altenﬁﬁveny,miweepuzééa InabbHIRESHiod PYugEnd, hOdeseXRAPERnab@ie!

Il be purged out of the unit Il1. Alternatively, air

[0099]1wtu{a19 {HRWHES GluFB06EhAYbe Bib@d sbhat BoR |t1her@1try aperture 2063
descri bed herelnabove L0099 I.n turn, e entﬂ%dg Y

and the Gy 2pREI7IOP @ \PE QPEIP o B

into 1RQ&3 ®ad the exit aperture 2065 may be open to permt
free introduction of the injection unit Ill into the
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and awayefrcprmﬂ@ctlﬁ@wnuwtﬂl ind digadedti scar ded. [001 02] At the

uni t a handl e 3033 ggle fixedly attached
[001 0% o At H@ tpp e%tanit I@’@shand}m@%ﬁlﬁﬂbeeﬁw tfapledyte thedrocay 303.

The haRIRASBE GsBARE a sdparaRPhrt &S ﬁ@crgsﬂeﬁilal ieapRRdE o the Pibschhe
present I nvention since g extren1t 3035 of the
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[00103] Still in Fig 11, the cannula 305 is open at the skin-contacting extremity 3051
and is preferably firmly attached to a plug 3053 at the opposite extremity. The plug 3053
may be configured with a rim 3055 to permit only a single one-way insertion via the entry
opening 2063 of unit II. At least one radial bore 3057 may be provided into the cannula

305 to permit fluid communication from the interior of the well 206 into the lumen of the

cannula.



exanpl e). [00103] Still in Fig 11, the cannula 305 is
open at the skin-contacting extremty 3051 and i s

wonef7asaoly firmy attached to a plug 3053 at POEIL2006/001276

opposite extremty. The plug 3053 may be configured
with a rim3055 to perdt only a single one-way
insertion via the entry opening 2063 of unit Il. At
| east one radial bore 3057 may be provided into the
cannula 305 to permt fluid communication fromthe
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spilling out of the en 0 063
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[00108] The well exit aperture 2065 is preferably disposed adjacent the proximal
surface, opposite the entry port 2003 provided in the envelope 2001. It is through the exit
aperture 2065 that air may be purged.

[00109] Fig, 14 illustrates another embodiment of an injection unit III that has been
inserted into the well 206 shown in Fig. 13.

[00110] The needle 301 may include a ram 3038 disposed intermediate the handle 3033
and the cannula 305, which is fitted with the trocar 303. One side of the ram 3038 may
be fixedly attached to the handle 3033, and the opposite side of the ram, may be fixedly
attached to the trocar 303. During insertion of the needle 301 into the skin S or body B,



[001 08] The well exit aperture 2065 is preferably
di sposed adj acent the proximal surface, opposite the

wenvonsmort 2003 provided in the envel ope 2001PCTAL1086/001276

through the exit aperture 2065 that air may be purged.
[001 09] Fig, 14 i | | ust?ates another enbodi ment of an
injection unit Il that has been inserted into the
wel |l 206 shown in Fig. 13. [001 10] The needl e 301 may
include a ram 3038 disgosed intermediate th
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vent tub@ 2091 into the well 206 and seals the vent tube outlet 2095. The cannula 305 is

retained in position due to friction, as described hereinabove with reference to Figs. 14

and 15.

[00116] Fig. 17 shows a cannula 305 driven by a cannula driver 3039 that is fixedly
~ retained to the handle 3033 of the trocar 303. The cannula driver 3039 is affixed to the
handle 3033 and to the trocar 303 instead of the ram 3038 shown in Figs. 14, 15, and 16.

[00X17] The cannula driver 3039 operates in association with a cannula 305 having a

male screw thread 3058 disposed on the exterior portion adjacent the cannula inlet



and 15. Upon insertion of the injection unit IIl into
unit 11, the trocar 303 and the cannula 305 pierce
woabdr/ose7envel ope 2001 and the well 206, and aCTML2006/001276

pierce the entry seal 2085, if it is nounted. During
insertion, the bottomertion 3037 of the handl e 3033
pushes the vent tube 2091 into the well 206 and seals

the vent tube outlet 2095. The cannula 305 is retained

in position due to friction, as described herei nabove
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[00122] The entry aperture 2063 preferably opens into a trap 2071 forming a cavity for
liquid accumulation. The cavity is restricted by a step 2075 to form a cylindrical exit
aperture 2065 of the well 206 that emerges onto a side wall or height surface of unit Il. In
contrast, with the well shown in Figs. 10 to 17, the entry aperture 2063 is concealed and

contained in the interior of unit II.

[00123] The rotary joint may be provided with a rotary fastener 61 coupled with the exit
aperture 2065 of the well 206 An exterior portion 62 of the rotary fastener 61 supports an
entry seal 2085 and a cannula 305, which is provided with a radial bore 69. The cannula



[00121] Fig. 18 is a partial cross-section of a plan
view of unit 11, showi ng the downstreamextremty 2051

wofhod7ha2A7r exi bl e tube 205 fixedly coupl ed i n fPQTaL2006/001276

communi cation with the entry aperture 2063 of the well

206. In Fig. 18, the wel 206 is disposed in a

hori zontal position, being substantially parallel wth

t he skincontacting surface of unit 1. [00122] The

entry aperture 2063 preferably opens into a trap 2071
is direfiod m:rpgldlacutaalviwigh réspect|td theivgll206¢ Uk atanofasteidrés pravidedy
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exteridrHoeton @R aod thefdvis 451 . [ 00123] The rotary joint may be
provided with a rotary fastener 61 coupled with the
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stem G%Ip%vgn@wgmgalogﬂ{uuon wth the well and with the radi al

bore 69 of the cannula. The rotary fastener 6 1
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cut on ¢Ra nerghery af th@%tﬁnoa@emoe @ obie eotary figstengist i  ent jaWS 65
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64 internediate the cylindrical exit aperture 2065 and

liquid.¢ Hewesies i i 61S?>P@§’@th§ Piiga R yaethe prEpt. 30p Gt wifHae

trocar 5(‘5’5 af YihdtRad, q}iketrrocgr Fo03M8YollW 8nd’8 pfdvRRd W?thracﬁﬁﬁl%ore 69 for
relative to the wel| 206 and the unit To prevent

liquid P@@@@nw@p@w@ﬁhwelk ¥orapg Hiith therpxtorier ‘afrlyﬂtflhst ener 6 1in
esired positio a tongue 61 may be fi
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portion 62 of the rotary fastener 61. [00126] "Before

showniinFigo#idn Whieh dfe seeond spig ot previded wiptheftoret - with a
tongue%‘% (?ne?ggg’o?{fes ﬁaﬁ"p@&lf‘go'séd dii ﬁ’t }I &‘{g%%ﬁ“%gr voir 203 and

pur gl ng out o e can y serve for the
[00128F XfnlboBf embodiments shown in Figs. 18 and 19, the unit III may be configured

differently. In Fig. 18, unit IIl may include a dagger trocar 303 fitted with a handle 3033,
or including a hollow trocar 303 with a handle 3033. Unit Il may take advantage of any
of the embodiments depicted in the Figs 11 to 17.

[00129] In yet another embodiment, the unit ITI includes rotary fastener 61 with the
trocar 303 and the cannula 305 already inserted therein. In that case, the well 206 may be
fitted with an exit plug 2069, which may be removed for air purging.

[00130] Fig. 20 shows optional components for integration with the reusable unit I, as



liquid. However, it is also possible to purge air when
the cannula 303 is fitted with the trocar 303. To that

wena7/osme7t rocar 303 is hollow, and is provi dedCWILI00&001276

radial bore 69 for liquid communication with the well
206 and with the exterd20¢r of unit 1. [00127] In Fig.
18, the cannula 305 is received within the fastener 6
1 and is situated inside a cutout 7 1 provided in the

unit Il A different enbodi nent of the rotary joint is
emboddHeW000) $uicH optldhs niaf inbfiide Bn Iﬂp&t/@etspmﬂ’;ﬂd a6, tor I/ madtl02, a
provided with the cutout 71. n%‘e 6% gnd t he
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user U2069, which nmay be renoved for air purging. [00130]
Fig. 20 shows optional conponents for |ntegrat|§ %ith
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to morgPo¥ tl}er}ﬁllﬁjgrgssﬁfé é}lu%géi&&l%@%tﬂl@@(%ns&% eferdity QopREE thO2,

evl C an al arm 106, and one or nore
fhmbk&ﬂhdﬂgeable batteries 108. [00131] It is possible to
add an I/ O device on the distal exterior face of the
[00133]e Us abitestuwith the condioBersing dransqeiverf 194 evieh darives e flow\iMPc h

thus Vglalmeg%qeetrof i ax?i%rakﬁare%l% ﬁle%ocl}igez{sq}g%qﬁﬂi%ﬁ?)'Iéfeﬁ}{agwedﬁﬂ

means for co ni cation ad 102
safetymaylcéam#mm dickcthy elnsd m@a@s oftsmikpresgels gaseryed AP @?e 205.
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e o8 % g0l AR Rl A B IRR R e

desired 03 ehlﬁin(:‘d)ﬂhﬁkcfhdblllty, ofalwobystauéD%s i nput and out put
commands from both, the controller and transceiver
[001340 Fig. anih & schemdth eresereation.of MOOEBR]arApIsssiEsspnsgedevice. Tha

be coupled.to an i.n
e SRy P S R PP TR ama e
disperiable usit Howhite 4 figid dodgesion bdispasd ot repsabipunitds embraces

| exi bl e tube 205. [00133] In contrast with the
'me“‘%%proller and transcei ver 101, which derives the fl ow

[001 3%@3% B %}%&B éénl &T%d 0% eg%1 g}ri'de e%ega%{i}gftﬁdti ngld@, t he
distanced and separated apart, both legs may be supported on the base 2011, and one
beam 1045 supported by the two legs 1043. The separation line SL in Fig. 21 indicates a
border between unit I and unit II, and thus marks the separation line between the bridge
1041 and the base 2011. When both units I and II are coupled together for operation, the
tube 205 is tightly encaged in a rigid frame formed by the bridge 1041 and the base 2011.

[00136] A piezoelectric pressure sensor 1047, as an example of a pressure sensor
device, may be retained in the beam 1045 disposed opposite the base 2011to be in direct
mechanical contact with the tube 205. When a pulse of liquid surges in the interior of the

tube 205, the piezoelectric pressure sensor 1047 senses that pulse, which is translated into



safety device 104 may directly sense pulses of liquid
pressure generated in the tube 205. The addition of a

wobtardszd7one fluid fl ow sensor, not shown in tRET/IL2006/001276

figures, may be added if deS|red to enhance the
reliability of the systen11000 [00134] Fig. 21is a
schematic presentati on of an exenplary pressure sensor
device. The tube 205 is seen in cross- section

supported by a, ri |d bas 1
an eleamgadéwg%lmogmmqm ia AP fg %41 dﬁ@ ‘8# ﬁ!’@%fnd
transcBive@3ed on the reusable unit I, enbraces t he tube

205. [00135] The bridge may |nclude on or nore |egs,
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bet ween unit and unit 11, and thus marks the
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throu%utbec‘ﬁasﬁ bolil, %'t}ﬁ{)ugﬂ‘ﬂcg Sovn'in RSk &abiPbnedr bbibohtdBS out

e piezoelectric pressure sensor 1047 senses
ofa Palhatmrpuing@ deliiry Roritast 23031984 ateseivingtcoriactd 0@ stay be apring-

a a couple of |eads 1049 to the
lmMeéhﬁp f?er angﬁ?#g%%cglver 101. [00137] Fig. 22 shows

[001 421? Hﬁg@%%&?écﬁ g;ﬁé’sjs_lgrg %&1@5@@@7 L@ e o8 By Enifling @%%AIE kON

to integrate both the delivery
propogivd to Eaies of qugnte ofifleid 655 flavdpeibrdugh e tplEO2)Samay sty

detect ba%—iT ?g{l? Auc‘ e hg&/ﬁat%frnst 291% ?%U&ﬁlnﬁ NS Yle ARNIEEarkD4 7.

recelvi ng cohtact e di sposed in the
transcéllvael OéxFuﬁhnrmyrelmMpmswe?a@hh h@@ua_@m anggelugion] &F joyer y

prBSSLil‘iﬁ gucb gats cg 2 8% bg@)l’e’& 1 g%ése?ga}ggxeﬁty%r g@‘aﬁ? 'e\Ig?r ?Jg%ﬁﬁfy%eo n

- detectedarpl regbrted. each recei ving contact 107 passing in the
interior of each |eg 1043. [00139] A lead 2013 may be
[0014¢) &ct trhioalf bl;es&lml]pﬂsesi ehah padse magt &k ichasrgierizet ba e amplgnde

A, by?%gﬁ? Iwg:}jlﬁ g/g 255 %(E}s%ancgsrese%zagagtﬁ% m@k&ﬂ@éﬁﬁ% F\ﬁ%efs, 128’1%%}\2’;3

one or contacts ou
of thegpefi@t T.si ng a dellvery contact 2209 and a receiving
contact 107 nmay be springl oaded
[00142] Fig. 23 shows a graph as an example of a pulse train derived by the

piezoelectric pressure sensor 1047, with respect to a set of coordinates having an abscissa
t, indicating time, and an ordinate y designating amplitude. The pressure pulse waveform
contains information regarding the operational status of the system 1000, say as

represented by the three parameters A, w, and T.

[00143] The amplitude A may be proportional to the pressure of the liquid in the tube
205, and preferably remains within predetermined boundaries. Too high an amplitude A,
thus too high a pressure, may indicate an occlusion. On the contrary, low pressure may

point to a leak, such as a rupture, release, disconnection, or even lack of liquid.



for better conductance, if desired. [00140] The
pi ezoel ectric pressure sensor 1047, which responds by
weminosmg7si gnal s in proportion to trains of gRramaE2006/001276

fluid 1055 fl ow ng thro%gh t he tube 205, may easily

det ect basal and bolus fluid flow patterns, and report

accordingly to the controller and transceiver 101.

Furt hernmore, high pressure, such as caused by an

occl usi on, or Iom1pressure such as ca sed a | eak

[00144f] dn ong; eseliodimrairdirpegpd | @ bF gropgitiopalde Yof pigjion of

the witief B3t @d t@%né’f@r%rﬁe%@ 104, &Qg-ﬁr portibna td thé“vdSlufhE opfnﬁa‘é&dr e
pul ses, each gu se may be characterized

quantfaﬁfdlqut% deFig. 2 ;ﬁheasubfmes@hwtat% betypendpricusye %deé"r weasped T
pressut& R Alnk Mk Jb‘é@ssﬁ ¢ Qﬁlﬁ%HﬁlS&@h\Q% ﬁl%‘?nulﬂlﬂ'lfébﬁ(ﬁlt devetifts whe
period T. shows a graph as an exanpl e

times iIf is apqwmf,@ﬁ th%xﬂﬁw epde Qi ihebieqtefdiqyide abepreeaeddyRaBd®r e
(). sensor 1047, with respect to a set of coordinates

" having an abscissa t , indicating time, and an
ordinate y SignAt gTainthqﬁ The hessure pul se
wavef orm contai ns i nformation reégrdln t he
operational status of the system 1000, say as
represented by the three paraneters A, w, and T.

The cb B33k id zt}?en%m&él bi&inRndidhil RRFARIDP AR BQRANs drdhd Bferior

pressure of the liquid in the tube 205, "and preferably
mmnﬁ@nﬁmﬁ@hm%Wnn predet er mi ned boundari es. Too high an
itude A, thus too high a pressure, nay i ndicate an
(00145 Phusealein doxiee 1Hgs & BEsvis PP BRTERTL PG SHESE L
. . t N OOJ
A P e I B Lo e
develcmerrg dadgeToyssitusiongr hyo rlmmn’«at dapgertifdetegirddd sgfpe r ot at i on

embo&ﬂmﬁ@gf%@ﬁﬁ%miﬂ5l of the transfer elenent 105, thus
proportional to the volune of injected quanta of

[0014&]' A Chien!dy Hlodn it ﬂgbﬁs SHE EARS-dably Mol Rk RRtIBAR t he

curve measur e ressure wave and the absci ssa
addedt such R asflevo syraeratn rméaqemetitwé afift 2qdpiondathe presere usenes w
1047 tinmes T, is indicative of the flowrate Q of the

injected liquid, as represented by equation (2): Q= Kk

[0014'@ ﬁnahwn/m&auier@g% rhe b@ révfak s, WHEenGRES i c%hﬁ@& tokthé fecaomg

rical one- coeffici'ent, and depends on
contaqtshki)ﬂpmmmg)powraMtt@the spntrobler andianseiser JWo Ihsplamne

modult% 2@)? }n\é{% ﬁg Méeﬁqt‘o g]?)éfld!? glefl itY @L}%ﬁ&l a dgﬁiéae&) giﬂ'g?ﬁ %}nlt‘feldﬁ)?%et

anci
controller and transceiver 101 and/or by the safety device 104. The alarm module 106

méy be implemented to emit an audible, visual, or sensory signal, by operation of,
respectively, a buzzer, a light, or a vibrator. The vibrator is the preferred implementation
since unit I is disposed on the skin S, also preferred because the delivered signal is a

privately sensed one, without the surroundings being aware thereof.

[00148] An alarm may be given in response to a signal from the controller and
transceiver 101, according to at least one of the following: a detected unacceptable
condition and performance of the engine 103, a signal from the reusable sensor 21, or a
signal from the safety device 104. The safety device 104 may be coupled to the alarm
module 106 via the controller and transceiver 101, or directly thereto, even though such a

connection is not shown in the figures.



reliability of the system 1000 regarding the delivery
of alarmin case a trend pointing to a devel opi ng
wdamg@szas situation or to an i mm nent danger PET/IL2006/001276

detected in sone enbodi nents of the invention. [00146]

Al t hough not shown in t+8-figures, one or nore safety

devi ces 104 may be added, such as a flow sensor, in

repl acenent of, or in addition to the pressure sensor

1047. [00147] An al arm nodul e 106 may be provi des,
[00148]i The engined€3, dbeuqalf@;ddetvdnetmé ané ¢hel transtgr ed@netrﬂidt)Sar@O?
acﬁv?ﬁg\érlﬂ%ﬁggracfﬂgrra rlﬁ/é rr%’&ﬂ?cuoﬂ_ B%tlﬂg re%gag) éerugxlétleler hacﬂe de 'ie%:]a & ellt\élr? tr

is established fapsall¢lpthe catmiotierand IhgmbwﬁmOﬂ tengh ebi]t W]lf&ess alarrn
and/ or

ontroIIe transceiv
signsfgp oo ARG YR ek B Se T B e rgﬁfswe d'to
receleﬁgﬂeﬂ&s&ibﬂipbfe%, aﬂﬂ ®tadrks. or sensory signal,

operation of, respectively, a buzzer, a Ilght or a

[00150] bopﬁcﬁfauy,’ﬁjhﬁttwy}gfo@dlw air&:hﬁﬂﬁ%bﬂﬁlﬁikteﬂyrlgd ik lmab Bﬁ@ﬁ?cai i 03
I NC It I'S I SPO €..SKI a I rre
WlthlBé]EFarﬁgség]P Hait §dp prpgidg ag‘gP@ﬁg’i@ l%h‘%{ t‘bﬁ?&%‘“é’ll 38@) ﬁ@’@ attery

108 98Ebe dMafgb@BY cdrectdH td SUOHMNY Sathey @Yz chigi@brt.
[00148] An alarm nmay be given in response to a signa

[00141] 01|ai1 Hifl@ocdon@bllee ﬁn(?ﬂaldls&eﬁ@ﬁ $CEArY g}ﬁow&%u plag €Otheli mgaaﬁlo
t |east one t he, owi ng:_ a_dete nacc tahl e
102, ths saeips o %@rcgwﬁ%{ Ehe ransfpfelempryf ﬁ@ %6@ ’gaﬁ‘ o
bi-difet@dBal PRe1ER 'é&ﬁfih'uﬁlc&%%ﬂﬂl tRd renfdke RngblaRAITVT q‘ﬁﬁbérﬂ@ller
safety device 104. The safety device 104 nay be

and tegpasiven] Glgnasrhe airmpTACRRSerRdTTEn icaeovmamilﬁ%araddmr}a&ng gpits 1

and TRNE4 E&@@&%@ kY &ippdiPi-diREtidHal ¢ hnd WiREEs8 LOmmENBRidnRAARe
such connectlon is not shown in the figures.[00149]

Tﬁﬂo@ﬁ@nﬁﬁgmﬁéV103 the safety device 104, and the

transfer_element 105 are activated only after
[001 7 eFigt 34ilustigien a exealaaY Plopfedingraa pIsentipgithe qlecijopiq crprdt

of thAIERbENARhS R divdr 101, Sy i8R LR A ith [t RBFEE hbdule. L AE
controller and transceiver 101 may emt wireless alarm

micrgirgmresos 1¢1d, et 108 iptagingene ot iyore wivimphiesrhyl 2¢ elcagpltdntose
alarmsignals to other external receiving devjce

transzema orieving ap anferd Pks . TheoB1 5B] mapyfsgbaceypledio an engine
er 0SS char geabl e ba | 0

aeveP R SERL AT R RITL SR B SuRt YRyl Bl

1011 aldaglbte IcOffephurdded kel dpkiaye dn@ rﬁﬁ@nﬁ))d&f Ptk Qtorddia tmaaitnta efy

nay be char ed b nnection to an_exte
morem%m 1Qatedrare 461 bt 1&3 &1 HEMEBPY, 1%[ s*f?l aFFP fespynd
to instflctidd€ asddi@dnier and transceiver 101 are shown
coupled to the 1/0O pad

[00153] For example, the pP 1011 receives commands from the remote unit IV via the
antenina 1014 and the transceiver 1013, then fetches data and computer programs from the
memory 1012, and stores data therein. The transceiver 1013 also preferably
communicates with the memory 1012 to store programs and data therein and to retrieve
data therefrom. Itis via the antenna 1014 that the transceiver 1013 communicates with
the remote control IV, and if desired, with other receivers, emitters or transceivers, not

shown in the figures.

[00154] The HP 1011 may then emit commands to the engine driver 1015 for activation



102, the engine 103, the safety device 104, the
transfer el enent 105, the alarm 106, and in

woieddioseoti onal w rel ess conmuni cati on with theCTaAnmH&01276

control unit IV. The controller and transceiver 101
may be m croprocessor-dpiven for conmandi ng and
managi ng units | and Il, and configured to support
bi-directional wire and wirel ess conmuni cati on with
the renote control unit V. [00152] Fig. 24

of thd éngiﬁ% L H L8 rRBivEEIIBhA YonP biRCds netire fedpviesg 9oL NBrothe
el &ctronic circuit of the controller and transceiver

the ret€ited fnbdbebk, itle P 100 hmap dentjetcompagess @hd syy.ribuRebssary emit
m cr opr oc ss%le 1011, 1011, having one or nore

ConeﬁﬁﬁﬁPnggnfﬁf qn?nﬁgﬁﬁ?egﬁio a transceiver 1013 havi ng

00153 gFRUPF Pt Torm 4 S A Ta bt B ot i Sl ™"

may lgeuf%ﬁ‘ to the pPABP! |2 AR 1Wa%ﬂveﬁ£ﬁ%ngﬂﬁ Jaen\%ﬁ&’r a7

conf |gured to read, operate and run conputer progranms
into digitat g@gnaln t he one or nore nenories 1012, referred to

her ei nbel ow as the nmenory 1012, as well as to respond
[00156p Hunihemoet,idetaandaahmcotymayibe efcbigsd petFeen ik fREI0E] artdhe

mP 1011 recei ves conmands fromthe renote unit IV via
the I/Qipad 493 eHivat P 1014 magsi @lsp Aetivetedbrstleamy HP ﬁlwsnecqsm Power

for I’ug}gl%lg I'hes iy 1? g%e éﬁgﬂ&f ﬁgm 98, g éJn@ias 1'39 c

erern. The transceive 013

batterids soupted fire nziblLyor coamaptibcd bateryd 48, r@hagmhmrywll omanted
ﬁﬁore prograns and data therein and to retrieve data
onUMerefrom It is via the antenna 1014 that the

[001 5:7{/ H%ﬁag c\:lf Echg e?e%gfo % Iﬁf' {%%. E(‘?‘ntx\l&ll%pandt]cﬁngc%m{ f0158R ‘t;

esire recelvers, emtte
integriated s € enaxer svell rkndsw:sﬂo@hemri as 4 low fovgucesnmin@Giei Clﬂiih euqer

.may. t he % gy elo) n Lo the engine driver 1015
asmj%%iidgtﬁbﬁfwg%ggh?ﬁé INE°103, and receives feedback
e, or de F
oot 55}, 3k PAG P E ueﬁfl)é?ﬁsra%&%f‘ﬁ bochather DG is
depicaddyfibytically asft&ﬁg&ﬁaﬂgd to amt [I mnrﬂs:mgh Slmmmnmm&etorﬁ thehe
engi ne .dr.iver 101 back the
paperé%geé’g)? fg%‘{}g B‘éie&en‘? M£r91? é%ta i %?’nﬁmlﬁg(?reg aé’ o s1 %tr S,
arms miynd?@ref;?d 28 @ k&%egﬂﬂlt 10Unit1 iﬂlaja ir&id\ﬂell@ tdHfdrig/groaued I22
conyverte an cqonvert e into di.gjt .
conti el AL e QBB ey OBy a Tty iR i
Il togeikenanged between the nP 1011 and the 1/0 pad 102. The

nmP 1011 may al so activate the alarm 105 when
[001598 08 S6@E ¥mbdihiexts, when both units I and II are latched together, both the

wheel 1051 and the sensor 1047 appropriately abut the tube 205, and likewise, the

delivery contacts 2209 engage the receiving contacts 107.

[00160] Fig. 26 is a side elevation of the latched units I and II. A strip of peel-off tape
24 covers a layer of adhesive 25. With the tape 24 taken off, the unit II may be brought in
contact with the skin S, not shown in Fig. 27, to adhere thereto. If desired, but not shown

in Fig. 26, adhesive may be added to unit I in the same fashion as described for unit II.

[00161] Fig. 28 presents another embodiment, which also shows unit I and unit II
separated from each other, while unit II is again depicted symbolically as being coupled

to unit IT in the plane of the paper instead of being in perpendicular thereto. Unit IT is



for running the nP 101 1 nmay be obtained fromthe
recei ving contacts 107 coupled to batteries nounted in
wanoda7/osi277or to an optional battery 108, rechaprgeabioes/001276
or not, nmounted on unit |I. [001 57] In practice, the
el ectronic circuit of tHe controller and transceiver
101 may be integrated in a manner well known to the
art, as a | ow power-consuning single chip, such as an
ASIC, i.e. Chipcon(r), Zarlink(r), and the like. [001
showi 8] hak¢ g cradls 28 Havsleasably rdceising uoi il thetdin.separ at ed from
each other, while unit |11l is depicted synbolically as
[0016REiTig) 28 depibie dnit bseumrblly shdppedingnthe hrodigl?8shrowreasable he

|nstea [ r ' .
o B0 P R SRR BT
I may2ish bardvered eitlepsl-23 tatpe 241 em&nnga taget ofladhesivai AnlO- riw29

i ncl ude .| at 00V &S 22 figured.to_en
orotebeeti oo T SoEh B o PReSeuby PR,
with widIL.s | and |1 together. [00159] I n sone enbodi nent s,

when both units | and Il are | atched together, both

[OOIGBh @nshigekill 1052 aardl igpeecienbarotid 4leagiic appioaeklanist
e, delivery contacts 2209

are al%’@{éﬁ%’ ?Wﬁfor{né‘é dlub?ﬁtll(’&laﬁi ]Zad’fig‘fb@fl HeFL 0] Fig. 26 is

e evatian of fhe uni ts
o1y Higy Sa SHETK St b ossRbE pE e tant S st ot by albichis
a hand®ld éé( 6}5&&’[&%}1 tBPase2y. Eraé(ﬁma edxftodinidn®, thBirdmdté conmyl bt IV
bro ont act kin'S n shown [n Fig.

is the pigor 1} ef%?'a Rt %tFlat1850 PY WL PR HUY K EPPEARRAT n

emittdd #hd re2Bive@ANE He\ePstdY0008s Sstee 4rd cofrdllel. i n t he same
fashi on as described for unit Il. [OOI] Fig. 28

[0016B] ©58MAb%®n aﬂ@iobﬁfcemﬂbmmamna Bowts ®n1$ hoyable m fom |
and unit 1l separated from ea %éother 49 ﬁﬂ Idﬂ
compigr RGPS a@fﬁddfe BECRORHIP; ¢ awr\ie 8 A AP ES Ef Ryl g tun
is coupRd td ad dntdoha YOE F6H ARG Obi- dlfé@tld?ﬂp@ﬁnﬂnﬁﬁ&aﬁaﬁi with abl@zisﬂ@ut n
er pendi cul ar thereto. Unit I sshown tq have

L Cowweﬂeewﬂlth?rmﬂég}g%mnm&% @W AGWORKS 5 4 SoTRETPAE
desme[do 946 g‘lml%blgi and QostRR Lt $01UBdytaldo b%%g]?lgdl ¥ SAapRemo] mdeo

he cradl e 28, but rel easabl e therefrom when depleted
an alnhnmtnrrélcétayma?ﬁaﬂﬁ eAn alggmdgiica hiSs such ap s LEPga buzzer, prpther
knowE’ QLHQI Ay Hihir e cUlﬂXedQB e c@ﬁmﬁzﬁ& eREchnnbl dhituee! - of f

tape 24 covering a |ayer of adhesive. An C>r|ng 29 or

ahgéel fi‘ﬂgarﬁht‘i‘dﬁeé’h*ch & hﬁﬂh wni t to
[00162%2%?% gegl I ng when eng aaoﬁth uni t oinia 163] One

instruglonsind commandfes eabieved Vit Hipprsiem AP (fwa’»ﬁafaﬁlﬁ)e pnd with
other ERESASAR EnHD ARIQE BBRFIERI SlBetworks, not only via the transceiver

405, but also via an Infra Red port 421, or IR port 412, and a USB port 423.

[00167] Power for operation of the remote control unit IV may be supplied by a battery
425, which is replaceable, or reloaded via a battery charge port 427. The battery may
power the command and control unit 401, the transceiver 405, the display 409, and the
alarm device 415. Itis noted that the battery 425, the memory 403, the USB port 423,
and the alarm 415, shown as single devices on Fig. 30, may be implemented as multiple

devices if desired.

[00168] For operation, the memory 403 of the remote control unit IV may be loaded
with programs via the transceiver 405, or via the IR port 421, or via the USB port 423.



are also available to firmly couple both units | and
Il when engaged. [00164] Fig. 30 is a bl ock di agram of
wano@warmple of the renmote control unit IV, whi eOTilE2086/001276
handhel d set operated b¥ the user U In sone
embodi ments, the renoté'control unit IV is the user
interface with the system 1000, by whi ch prograns
and/ or commands are emtted and received, and the
system 1000 is operated and controlled. [00165] As
For injsttowof theilignidpreoedgde netds, eerpserd il ntanastestiensomduni t
401, . apl 0 I : [ y
commigeltvis b 1%, KOS ol ROBE TiebliRa0: it o TREREY
407, wittothp bedrotler aad tandceimeral 04 07 the fawsabld wrat less bi - di r ect i onal
communi cation with at least unit | . Comrunication
[00169) Tifomxttion nakiveibiroe sourcay wpiginel to theamdls nethasystem 1 €00adss o

si bl.e,, if desired he ¢ . n it; 401
o o3P 5 157 e SRR TR 400 AOn Lo
and codtrgl AN YOEmag akadyb opatan dathid andApceatealatm fdewmitpe offddiscteduch

. as a LED, a buzzer, or other k iC
informpion oS O FBE ™ ohe o e A piE e o 415
The digfdy: 4000841680 vexblean gewolaribw setwsalatapsuch s tiguid deloenypateer
pr ogr amns, nory . dat [ nstructions, and comuands is
COmP“éf‘éﬁFWé‘HaWrﬁlﬁW%’é“gs t@h?rid{ﬁ "(for exanple), and with
ot her external  and renote devj.ces, conputers, a
007G B e oL i AR PR S o PRt By Ry,
knownMb@nRfied diftlirthgRRE Oy ﬂﬁldataﬁﬁtegrRy,pmﬂtak‘ﬂrﬂgZa,dvaﬂdt@ o USB
port 423. [00167] Power f.or o erlat L,Qn ]g{ﬂ[oth ﬁ]gngte
Kknov BRI ng ISP SRS BE by 3 LRy T
which_i s repl aceabl or .rel oaded. vi a batt er ar ge
001 7330,7 52 2 s et YO Rhg e ot e ey L

showix%omé ﬂi@;blgylmg, 1 Qdybokkie: 11 | ad Sieeilacerd 1405, the di spl ay

09, and the alarmdevice 415. It is noted that the

[0017)2t0pefaYiod 8Bthe ERRNTEIV0 fydedibed héreinbiSBy ppmtay 4P8xanmied Che
al arm 415, shown as in%org devices on Fig. 30, may be

0n1Y=SﬂI}?ﬁFf@rPéﬁ‘ﬁf@€|°%?§atWﬂ?W€9PB BiEE if desired. [00168]

For operation, the nmenory 403 of the renote control
1001730 PR B AL P AR B PRl O E g Lo s
and cohfn@A8EREY BS préldadedatito Miedehbte coitrop OV tand Aikreafier, yéraorhatiged

USB port 423.For ipjection of the liquid, according to
data fos dhedadividpal usdd My Bedfdeht er i nstructi ons and conmands

via the keyboard 413, to..ca ni.cat e Vi‘ﬂmthesulinfor
[00174]; digs eatpel HpBsehHCRHR S SAT BEF RSP THE
exampkQ Bhd Qkth&chastds 4 BARECEHY 6 unkll IPthetrbrervolr 29 Ak enitibistnot .

[00169] Information recei ﬁtg from.s?(;;ls,r gag(s external .to
supp Tichgse b S0oGHReE g PRy 006 T4 B Y REERIE G ERgi o
air theltdHOM. ulgfeﬁ, it ITRMh D r&kbS B el opfratiey chuplel &ythd B&isabldre

conman . _ _
unit T The user U now selects a type of unit III, as desired, or as needed. In turn, unit I

is inserted into unit II to establish fluid communication therewith, whereafter the user U
comrnands operation of the transfer element 105 to purge air out of the cannula 305.
Next, unit ITI is operated for insertion of the cannula 305 into the skin S or
subcutaneously into the body B, and the operationally assembled units I, II, and III are

appropriately disposed for at least unit II to adhere to the skin.

[00175] When unit II is coupled to unit I, power is supplied to unit IT from the single or

multiple batteries, via the dispensing contacts 2209 and the receiving contacts 107. The



and control unit 401 may anal yze system status and
recei ve data for output of selected information and

woeeEgsz7y al arnms on, respectively, the di spl apc#@poa616h1276

the alarm 415. The display 409 may al so be able to

show various status dat®. such as liquid delivery

rate, conmputer program actually running, and battery

state. [00170] The exchanges of data and the

communi cati on processes may be governed by known
controllecdnd itghkesivernidl mag @xetateecosotsr prograas dndimbiauctingsegr i t y ,

an akin vant of .knpo h haki ng and sgeoure
commaB TR Rteder I Yo DR Pevie BRI i OB g R e
instrudtR@d iy alkd B deBivdrabib toiht cait@Herdnt &Bﬁkéatferl M)(Dap&qbtured from
dlsposed on, th%%éennte control u % Eﬁ a
an extggnalsPuRse. ARgissipRidiqr e R FONES ek ﬁaﬂ feg it émltgé’m

the w1¥e¥e]ss %Eéﬁdr‘l% Qfa ﬂl@&ltéﬂﬁmemolQQQRlpﬁrtdQS G b &tle via the
her ei nbel ow by way of exanple only ce t he orﬁgr of

USB pociPa: Serexisai BRIERSIoNy THR Py eopUBHETR defives FXipge
systen( m ﬁ&ﬁfrcﬁﬁﬁplﬁn NoraMiREt ure), general prograns,
I nstructions an connands may be preloaded into the
[001 76]8 't%% c6RMah® N 3{11‘@{,15 AfstnidagrRaiht dservhie Q@:Déb@bﬂdi@do dat a
or the indiVi user U may be added. [00174]_For
ComP‘thé&‘?&Wﬁft storedh i TAGRATY 9T S FesRanse 1@ cPMEEPd P thiusehPe dbery,

the engé ﬁ‘O?a}tl’vePcésUthé BadsRE el%ﬁl@ﬁmllOg in Q6L ftE LPREEMNAASES tude
esire uni t the reservoir 203 in_unit

205 andth¢ acking 25 Uppfill g vmllelom Unédﬂ fortverdg digwid fromuie el 48t | y
and m{thjhé 1#1111@ of ﬁ%@&tﬁﬁ%‘oﬁsl@&% inb Bdyn@ care of purging air
erefrom w t'h

hen, unit the reservoir 203 is

[0017 ap qfaﬁftl'es\é YraG QPR tﬁ‘éjsygtgmt 8o 1B %’%@Qfoﬁlt&@d by the conthBletb8r
now sel ects a typé of unit desired, or as
transceiserd@d. andl to enbprre rehability, plso ﬁ@Ppﬁ%l?St feerlbpelt denaf received o
i r I
rom SEARL LA LS EBL DR RIS b MRS
devicel 98 couplgi io gispaiablegensonfdisphgdoamniilla 305. Next, unit
Il is operated for insertion of the cannul a 305 into
[00178]h Slosfkither Snlpmcestghability af e gxitym | p0pattlpast gisdgcharzediidl t he

enbled units I, Il, and Il are
b”w“§§§§ ?%g?é Hu gﬁgposed for at Ieast unit Il to adhere
[0017%]o éﬂl TOOO[@Q%;Q ex iR d‘fr&'shstilhed leRURliREy bRte ot
wer s supp tounit I'l fromthe single or

delivering bqﬂeémbldtcmleirat e predetemningrratyite fenkindrdedt Bet s 2209
and the receiving contacts 107. Thecontroller and
[00189]r Alnziog howe destOhedraye exbediments ehiba inentimoli skavid tnd

apparén@t?'o tﬂéjsgsfﬁ ﬂ&fl/n? a1t Cg@ﬁ%}ﬁ tlg]ﬁeﬂéﬁquluslt!atlyé zﬁ‘ldLl'lB{ t 1V,

Gt er prograns and
11m1tmgq&tdrmsimuldrbs un@wstmdgbatb@mci@ms Jlenads| ie such epbedights mgly ber

introd¢ q wi epa g frg'tg !’ne%e%slm bf B QB as defined in the

appemded claims.




an external source. Em ssions from external sources
may be captured by unit 1V through the w rel ess

woneTgszver 405, via the antenna 407, or the PBrgpIn6/001276

We

421, or by wire via the JJSB port 423. Such external
transni ssi ons may be received from devices external to
the system 1000, fromrenote conputers or networks.
[00176] Upon command, liquid is dispensed fromthe
reservoir 203 according to conputer prograns stored in
‘f‘}%lm)ry, or in response to corrmand fromthe user U

ne. 10 ct'vate er el egent
108 hsheddatitapR el by G it et RS be hRa. ¢ e

baﬁdmldh@lto?ﬂ%dytoﬁa patleht, tHeenatdd coﬂ@ﬁsngﬂietstebé of: f or war ds
liquid fromthe well 206 and into the skin S or
S uprouitimg @ dlus [sypatatd reudable vAttonBPrisin®0177] Faul t1 ess
operation of the system 1000 nay be nonitored by the
cont r ola centralled for hansghes operatibfil, and to enhance
reliability, also supported by feedback signals
r ecei vedrahsosiveafor emmsaldientisensor 2 1 di sposed on the
transfer elenment 105, and/or fromthe safety device
104 coupleagind for dérepdaghlotiorns fon s dlukl hinsfeosedmon unit |1,
[00178] C‘{o further enhance reliability of the system
1000, &t“least one rechargeabl e battery nmay be

di spose The syst 100 is thus an
exanpl qu tp§H1°n§{§| ﬁégp Fegp %Q’éteg’eﬁﬁ 6@% 'St em for

del i versysign aedoerivef dpetatibe for ammster af Liquip waekether m ned rate
to the in.S or 0] Havin ow descri bed
Sone. eABSAPTER PRI TR F GReONED SRR e

appar enf the dluidtemefesdgstenged in the art that the
foregoing is merely illustrative and not limting, and
I tpretiding d sdeendiseganis idegletabla ahit, vonpriciig changes in such
enbodi ments may be introduced wi thout departing from

t he tr ugewmpddry portbn dfthe flmdenahifarsystsmofet i ned in the

appended E’fl%néng?]}l%?‘ﬁ? m 1. A nmethod for sustained

nedi cal**tH ‘Controlled rate injection of a

liquid_into a he net hod conpri si ng
t he st éiﬁ%,serg B f‘i)rrsgoén%i I%uﬁ? | rsn%isgéépar ate reusabl e

uni t, GouaL) énapl% cofmG Bl ngffllul fr&%rthe”&%g‘ea .
oper atl ons, celrver onmmunt Ca I on, an engl ne

for geﬂerbaﬂyn@hmpdtuenmarfdor a fluid transfer system

at least one source of energy for delivery of power to the
first unit when the first unit is operatively coupled to the

second unit;
providing a third unit, comprising:
a cannula and a trocar fitted to the cannula; and
providing a fourth separate remote control unit, comprising:
a transceiver for communication with the first unit,

at least one memory for storing at least one of one or more

computer programs, data, and instructions,



and a first portion of the fluid transfer system the
fluid transfer system becom ng operative for transfer
wohod7iogee7d when the first portion is operativePgT/I1L2006/001276
coupled to a secondary portion of the fluid transfer
system providing a sec¥nd separate depletable unit,
conprising: a secondary portion of the fluid transfer
system for coupling to the first portion, a reservoir
for storing a liquid to be infused, a tube to enable
ComMun mtrb]ngodullanodplﬁdmhet mempwysedioithe to the body of
the pat emv‘ R@ eat ﬁo e ng%cnen oefmd nergy for
dellve asf‘scgf efic? PPEDVERE TS BT RhEN the first
uni t ianitipedatiax@inytnedup, &d t o t he second unit;
providing a third unit, conprising: a cannula and a
t r ocaranfliQ hedirtafatdifor canmunicetioantidgs withduseg a fourth

separa g} ntrol unit, conprising: a
transcatlﬁl‘(ﬁ\)”éﬁ‘n‘%tl ffr Wi cation with the first unit, at

ﬁSt one nmenory for storing at |east one of one or
nBre“Conput er prograrrs data, and instructions,a
contraol nodul e nMepory, and £ o he

{1 anso@PhePisp g %’é&?&% bt BB R Bkt g,
and em tt

i nst an VO user
i nt erfozggr@h?’eq?[ Cougﬁﬁ%@wga u][(laln gfth%l%et %naqulﬂltqth a user and

with of the n: upon emni ssion of
appr opr| a%sgosfn?%t?‘r uc {Il%%%éﬁ%‘ the fourth unit,

;AR BRI 0P S 15 o

system, and liquid is transferred from the reservoir to the body

The method according to claim 1, wherein said second separate depletable
unit includes a well, and wherein the cannula couples to the well for
insertion into the body to provide fluid communication between the well

and the body.

The method according to claim 1, wherein the second unit further
comprises a rotatable member, for receiving the third unit, said rotatable

member provides fluid communication between the tube and the cannula.

The method according to claim 2, wherein the second unit further
comprises a rotatable member in fluid communication with the well, and

wherein the rotatable member receives the third unit.

The method according to claim 1, wherein the reusable unit further

comprises a safety device.

The method according to claim 5, wherein the safety device includes a

pressure sensor monitoring a pressure in the tube.

The method according to claim 6, wherein the pressure sensor comprises a

piezoelectric sensor positioned adjacent the tube.

The method according to claim 7, wherein the piezoeclectric sensor is

mounted proximate the tube.



power is supplied to the engine for generating notion
for the fluid transfer system and liquid is

wonenmgszred fromthe reservoir to the body. 2PCThE2006/001276

10.

11.

12.

13.

14.

15.

16.

17.

nmet hod according to cIa|n11 wherei n said second
separate depletable unit ﬁncludes a well, and wherein
the cannul a couples to the well for |nsertion into the
body to provide fluid conmuni cati on between the well
and_the body . The nethod according to claim]l1,
mth%Fﬁ&Pﬁé“§§®%Wﬁcbﬁpﬂ?®UhﬁﬁémP%%W$mP@§§maarotatable
mepRedure §3he fu8&ei Ving the third unit, said rotatable
menber provides fluid comuni cation bet ween t he tube
anghd Reme@ el Bng téclaﬂi'? »WF&J}Q%O{:}& dj st of @i m 2,
wherein the second unit further congrlses a rotatable
me 5 FOpTises oty mawizntle Brolnsd i & piezbrieoimid densoand

whesaidied NEadoRi@t ABl e menber receives the third unit.
ET he ﬁe?ﬁ%g according to claim1, wherein the

rew&gg f iC .

The ne%tﬁ?)%ﬁg%rggﬂrgtﬁ E%{n% g@c &gn 31 rdg }rﬁm?‘ﬁ% saf et y
devhetkerian o ¢lusen kas pff@%@Lﬂ(BV mehstgbe, nnweztthﬁr ithegrulae
prﬁxﬁ%hgd&ﬂmﬁgﬁuhﬂgﬁﬂu% The method according to claim

ereln the pressure sensor conprises a

D! ERARLRS! {okGBRS0LPPSILi@ned adj acent the tube. 8

The net hod acco ing td claim7, wherein the

pi ezoe

T e e e
noni t orfleiplea signegupliaat efvelopes, andbe. 10. The et hod
accordlnP to claim1l1, wherein nonitoring a pressure of
t he t ulgeleashsrscewd uni i reloashblg adlicoabid to ther shthudale: Hayier.

pi ezoel ectric sensor positioned adjacent the tube.

1 1Therpeghaderchrding dedrigh harbewsingl ai m 10, furt her
conprising determ ni ng whether an occl usi on has

af f ect & FiRArtiop of e fuihieansisr syaieat ¢xerts piaesuteutietbs @bk s

an adeqpal @ FERYUAY bé?lflg (gﬂei-é'thely Laup1elis aeERAE vt cor di ng

to claim1, wherein:
The method according to claim 1, wherein:

m

the reservoir is filled manually, and /or

air is purged manually out of at least 01:16 of the reservoir and the tube.
The method according to claim 1, wherein:

the reservoir is filled manually, and/or

air is purged manually out of at least one of the reservoir, the tube, and the

well.
The method according to claim 1, wherein:

the cannula is insertable into the body at any desired angle.
The method according to claim 1, wherein:

the cannula is insertable into the body at a desired angle ranging from zero

to 90 degrees.



18.

19.

20.

wanaad’as2i7east t he second unit

at | east one of the first unit and the second unit are
each configured as flexible, skin-conpliant envel opes,

to the skin of the pati ggt. 13. The met hod accordi ng
to claim1, wherein: the first portion of the fluid
transfer systemexerts pressure on the tube upon the
first unit being operatively coupled to the second
unj t. ﬂhg The nmet hod according to claim1, wherein:

° meef pefopdingtoriaimd g WhgiRlal |y, and /or air is
pur ged rIanuaII out of at |east one of the reservoir
and t h& 'fajhae S%rss.or ipisrast RB At lsast el H e vartandibe,
wher ei ge'coﬁdlﬁﬁtrts?ﬁfviaeiféedb&kfsiglnhﬁ@o B bsRbly, and/or air
IS purged manual ly out of at |east one of the
I g5€ ¢ acdoitBngd taRBimangnd-fig. wel 1. 16. The net hod
according to claim1, wherein: the cannula is

I nser t alidagt dodlsensbiig dﬁ?@h}éd & bohe e Lhi€thdaRGicBondluhit tdhe
nmet hod according to claim1l, wherein: the cannula is

i nser t BYige faselnck pigngdvigyhegongoliigsi red angl e rangi ng
fromzero to 90 degrees. 18. The nethod according to

c PaPsfice! iy siem Rrovidiagusigined b vitheogralifdsed on
akatd BRGHOITR 1RLid i@ altoti br difHtibntaihd sfshen &ﬁ&&ﬁ%&“m t to

provi de feedback signals to the controller. The

me fik® ebpaeeaeeahg uhid, colplisthgd, wherein: at |east one
sensor is disposed in both the first unit and the

seconc doitrblldrForthamMpidde op@aagck signals to the
controller. 20. A nedical infusion system providing

sust ai dehsdeifer Sdr@bmmiuhidatgant rol 1 ed rate injection of a
liquid into a body of a patient, the system

conpr i aiefgine forfgeficditing@aion f& arfRiGadtsRr siteln, and
conprising: a controller for managi ng operations, a
t r ans cefirstgrortiodrofeienfaid irefer 8y3tem , the fluid transfer system

becoming operative for transfer of liquid when the first portion is

operatively coupled to a secondary portion of the fluid transfer system;
a second separate depletable unit, comprising:

a secondary portion of the fluid transfer system, for operative coupling to

the first portion,
a reservoir for holding a liquid to be infused,

a tube to enable communicating fluid between the reservoir and the body

of the patient, and

at least one source of energy for delivery of power to the first unit when

the first unit is operatively coupled to the second unit;
a third unit, comprising:

a cannula for insertion into the body of the patient, a trocar fitted to the

cannula; and

a fourth separate remote control unit, comprising:

i s rel easabl e adrerabioes/001276



21.

22

23.

24,

25.

26.

an engine for generating notion for a fluid transfer
system and a first portion of the fluid transfer

weysi7ase277t he fluid transfer system becom ng operaLi00€001276

for transfer of Iliquid when the first portion is
operatively coupled to a secondary portion of the
fluid transfer systent a second separate depl etable
unit, conprising: a secondary portion of the fluid

t f t f .at i ) I : to the first
port onreRbs s arsarm R TR RS, 0 o e
i nf , t ube t bl. ' ' [

e oS Hertey 78 SRy SO Pl SRR & o e

| east pRgrafRUaceanf ingnetigns, f or del i very of power to
the first unit when the first unit is operativelg
coupl eglcémrol MedEecmpitd tmike memothamddo theittapscep ridi ng:

a cannula for, insertion into t .bod f '
a trocSReTFve f@de‘ieﬁ’ntgh%xe@é‘?ﬂ%f‘réd;he%gﬁ%géa Sﬂ&r {Aﬁu@@%@?%ﬁde

renote cgntrol, unit, conprising: a cej f
comunfE4P usH HFase (97 &° uglcatlﬁ(%ll c?,da%?ﬁ ﬁlea:llés%!reaglg ef&rrrermr y
for stemingidtrudtRastiroan: wbr onie @ntolre conput er
prograns, data, and instructions, a control nodule
ceyglel to the nenory and to the transceiver, and
operative for receiving, executing, and emtting data
and i nepdnudiss@nsof apropraute inftctiserfrannthe fathenitor
conmuni cation of data with a user and for sending
i nst r uepdratvslyfcoapting e firstamittand theese@odunidl | er, wher ei n:
upon em ssion of appropriate instructions fromthe
f our t hantnthé canaple beitg dsposed oupt betty, t he first unit and
the second unit, and the cannul a being disposed in the
body, peweis suppliadppitieedgine for lgenceatigis motpn For feefdpd fragséeT
motion for the.fluid.t Sf St ’%‘gﬂb'b lidis
t r ansf @f's?egﬁa (f%?%léjﬁgm?sg%ger vfgflfnrlﬁ‘%éo T elrbo 5. ¥

The system according to claim 20, wherein the second separate depletable

unit includes a well, and wherein the cannula couples to the well for

insertion into the body to provide fluid communication between the well

and the body.
The system according to claim 20, wherein the depletable unit further

comprises a rotatable member for receiving the third unit, said rotatable

member provides fluid communication between the tube and the cannula.

The system according to claim 21, wherein the depletable unit further
comprises a rotatable member in fluid communication with the well, and

wherein the rotatable member receives the third unit.

The system according to claim 20, wherein the reusable unit further

comprises a safety device.

The system according to claim 24, wherein the safety device includes a

pressure sensor monitoring a pressure in the tube.

The system according to claim 25, wherein the pressure sensor comprises a

piezoelectric sensor positioned adjacent the tube.



21. The system according to claim20, wherein the

wo »freashsseparate depl etable unit includes a Wbl @do1276

27.

28.

29.

30.

3L

wherein the cannula couples to the well for insertion
into the body to providg fluid conmuni cati on between
the well and the body. %. The system according to
claim 20, wherein the depletable unit further
conprises a rotatable nmenber for receiving the third

uni.t, said rotatable er.provides. fluid .
R N R RS O e D T T P
Theousiedtpesnimaie drediieg t o cl ai m 21, wherein the
depl etabl e unit further conprises a rotatable nmenber

I TA fokedicsl infasion siseat providing tustaided nwelchl infugidn whr ei n t he
rotat apbl.e menber receives the third unit. 24. The

G St Fiehty £ ok o b enAta i e s b e
Urbipfisihdg:her conprises a safety device. 25. The system
according to claim 24, wherein the safety device

| Adirstdesardte pruedting, S@psiehgnoni toring a pressure in
the tube. 26. The system according to claim 25,

wher ei a coiteolipr 28 fiaging@ps@iolsONpPri ses a pi ezoel ectric
sensor positioned adjacent the tube.27. The system
accor damgngine fot gnena iy mudverfer Nl @apifezpeaheatir i C
sensor is nmounted proxinmate the tube. 28. A nedical

i nf usi affirs psitiemvfiheRuiditagsfaugttan npaatadtly thalenging, ulsd fnid

of a pavrBerTenbeepuebbPblats Cimfr oS up A GBI

reusabteiplidith o seempdry portig; andcontrol | er for managi ng
operations, an engine for generating notion for a

f huewhnd sapasfiedepiybleaiit captlcaf bparaive pouilingtio the firdt @nit,
fluid.transfer system operated by the engine, the

f FUTE ' ¥%nsf er system becomi ng operative for transfer

of liquid whe ratively coupled to a secondary
por t i oh* &N gorglglg&%& lighidAp g? 3’?“&8% etabl e unit capable
of opef ahl V& ORI A% iQuldMon! tok SseliBit» COMPTI Sing:

a secondary portion of the fluid transfer system, for operatively coupling to

the first portion, upon operative connection of the second unit with the first

unif; and

at least one source of energy for delivery of power to the first unit when

the first unit is operatively coupled to the second unit.

The system according to claim 28, wherein the second unit further includes

a well for receiving fluid from the reservoir via the tube.

The system according to claim 28, wherein the depletable unit further
comprises a rotatable member for receiving the third unit, said rotatable

member provides fluid communication between the tube and the cannula.

The system according to claim 29, wherein the depletable unit further
comprises a rotatable member in fluid communication with the well, and

wherein the rotatable member receives the third disposable unit.



32.

33.

34.

35.

36.

37.

38.

a reservoir for holding a liquid to be infused, a tube
for communicating liquid fromthe reservoir, a

weecerndz7y portion of the fluid transfer systeRrCTAD06/001276

operatively coupling to the first portion, upon
operative connection of3%-he second unit with the first
unit; and at | east one source of energy for delivery
of power to the first unit when the first unit is
operatively coupled to the second unit. 29. The system
adhe sybiemgadcordirgad otaid828, whereai the tenebamitifdrthemi t f urt her

i ncl udes a |l for receiving fluid fromthe reservoir
VFQnPWES?ﬁﬂ%E‘ﬁﬁ?iThe system according to clai m 28,

inth letable unit. furt i
¢ APl el B P MBrbindl TR RS < sai d

I piesduadicpsdraidaetbrify Dptesd@s i fheidbeconmuni cati on bet ween
the tube and the cannula. 31. The system according to

ClTaé Bys2&Dh acsbelirgito clhine3 3 epbeinathd gressntetsehdor bdieprises a
conpri ses a rotatabl nb in fluid conmunication
WPTEROSFFLG Repsor p%@“ﬁ?ﬁ%%eﬂﬁ#h@g? ot at abl e menber
receives the third disposable unit.32. .-The system
R RS R g S R

f wiouhed prirp4tt gesuba. saf ety device. 33. The system
according to claim 32, wherein the safety device

| maé RS scPrd@fpIvl tlRinSES) SRthen@niprOhi Aghiad @riessure in
the tube. 34. The system according to claim 33,
WHEPRHH & he pressure sensor conprises a piezoelectric

sensor positioned adjacent t tube., 35. The system
accord?ﬁHmP%f@rﬁPﬂFﬁkg&VH@PQFﬁWFWQHQngﬁ%%%Ectric
sensor ink&tiemined el bglyoxidmat e the tube. 36. The system
according to claim28, further conprising a third unit
conpr i siro@r fidkec@ndaamilor coupling to the well of the
second unit and for insertion into the body; and a

t The arstehd ddcedirdzao timen 28 finthkaconrisingladowgtisdeparataccor di ng

{0 kL 028yl UL AL POMPTi ST NG @ Fourth separate

a transceiver for communication with the first unit,

at least one memory for storing at least one of one or more computer

programs, data, and instructions,

a control module coupled to the memory and to the transceiver, and

operative for receiving, executing, and emitting data and instructions, and

an I/O user interface for communication of data with a user and for

sending instructions to the first unit.

The system according to claim 37, wherein upon emission of appropriate
instructions from the fourth unit, operatively coupling the first unit and the
second unit, and the cannula being disposed in the well and the body,
power is supplied to the engine for generating motion for the fluid transfer

system and liquid is transferred from the reservoir to the body.



39.

40.

41.

42.

43,

44,

45.

renote control unit, conprising: a transceiver for
communi cation with the first unit, at |east one nenory

wobaoo7asmm77ng at | east one of one or nore conmpuPer/IL2006/001276

prograns, data, and instructions, a control nodule
coupled to the menory aff-to the transceiver, and
operative for receiving, executing, and em tt| ng data
and instructions, and an I/O user interface for

conmuni cation of data with a user and for sending

i S FugRbe wifor o medieal finfagien system pradding hustadned neadical

a t elrai

o B Bl I 0 s TR 5 e
opby st wat sompoigipki ng the first unit and the second
unit, and the cannul a being disposed in the well and
t he bodyontpalsefor mpnapingmipewtionsp t he engi ne for
generating notion for the fluid transfer system and

| i qui d ai gnginefes Eeneratig fmpidon foheflvid $ensfei sysitw, 4dde
body. 39. A reusable unit for a nedical infusion system
provi dRAgstoosioaiofitd fivisldianebr Wﬁémsﬂi@ﬁuwttahsfcmysueml | ed
rate i at | ent
the fi Pé(%)%ufﬁébegtwgfdr 'trgﬁ&eq o!fﬂé\ﬁd @Jh? %t 8rt oL s Ragi ng
oper at pmsﬁvearposnlgdi ver ﬁecpndgeﬂmrmn ptgwd@it foom & cmeraavely

fluid siem and a first portion of the
fluid %&%e Sgéon?ﬁsttem the fluid transfer system

b%@ %u@zﬁal@ﬁ%{ ﬁtcbr\éﬁléftoogl hr@nﬁfr& I‘C%Plé) 31%1 a arvl\é?:gﬂ/er { he

port i erat Ivery a secondary
p(ffmtqonnmprqatwrdwdh&mqterma oper atively coupl ed second
unit. 40. The reusable unit according to claim 39,
f ibe bstent anvprding tnglaom 39, awhseai thercufabie watrfimildrcat i on

V\AS&%\%SQQ%SCQ%‘; 41. The system according to claim

he reéusable unit further conprlses a

\?\gé?g steg{sﬁéé:&gmfg‘]t? cla%gz?l %Xxgge% éa% N géﬁ& nddsd M 41,

vi‘’ce 1 nc ressure sensor
npresiuy $mg>ranqmtem1&essurem 4 tube ofithe Bdcencsnm’ond unit.
43. The system according to claim42, wherein the
plbs syisicer eorsiong te olaipr 4% edberain the pressure sensor comprises a

piezoelectric sensor positioned adjacent the tube.

The system according to claim 43, wherein the piezoeclectric sensor is

mounted proximate the tube.

A depletable unit for a medical infusion system for operative coupling
with a reusable unit for a system providing sustained medical infusion with
controlled rate injection of a liquid into a body of a patient, the first unit

comprising;

a secondary portion of a fluid transfer system, for operative coupling to a
first portion of the fluid transfer system included in the reusable unit of the

system,
a reservoir for holding a liquid to be infused,

a tube for communicating fluid from the reservoir, and



46.

47.

48.

pi ezoel ectric sensor positioned adjacent the tube. 44.
The system according to claim43, wherein the

woiewmszi7ect ri ¢ sensor i s nmounted proxi mate theCctab®06/001276

45. A depletable unit for a medical infusion system
for operative coupling4th a reusable unit for a
system provi di ng sustai ned nedical infusion with
controlled rate injection of a liquid into a body of a
patient, the first unit conprising: a secondary

por t i amleadt ode Eduniethf eriagnsfoe delsystedppwédn tiepewsable wait
coupl i

to irst portion of the fluid transfer
syst ent geﬁélFﬁf%BITtaiﬁ’f? “E’ﬁés ?pgﬁigﬁ%y &g gt PRaSE Jitem  a

reservoir. for holdin diquid, to be.i.nfuse a tube
¢ She denfriin Cltarrrtnd T S Gt SoRBa DY POl ford o

| R8&¥ing 0§ui8 BuhCiBe Rbcresievigihefubie. del i very of power to
the reusable unit when the depletable unit is

OPRY Béthd@icroddignd eldint 45, inhereinetbis ddpllatablimintit fudBer The

depl et abl e unit according to claim45. further
CRAPIEISES aqrgtaéﬁb%ewm‘?ea in fo e ving et it 59 Fﬂ%ﬁbée

r ﬁ%ﬁﬁé&?révidés HulBninRatidhibetwdes tigatiomdakcandilng t o
claim45, wherein the depletable unit further
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