WO 2007/052277PCI71L2906/001276 MODULAR PORTABLE
INFUSION PUMP RELATED APPLICATIONS  This application claims
prigrity, to_and benefit of Israeli patent application no. 171812, fiIedT e
7Nl%r§ér% 7@?’2“(7)65, the entire disclosure of which is herein incorplz)?atfte!d2 roorzre
reference. BACKGROUND OF THE INVENTION Field of the Invention
[0001] Embodiments of the present invention relate generally to a method,
a system and various devices for sustained medical infusion of fluids, and
more particularly, to a system having a portable infusion device
(preferably miniature) adherable directly to a patient's skin, and to
associated methods and devices for accurate dispensing of fluids from the
device into the body of the patient. Some embodiments of the present
invention relate to the connection of two or more separate portions (e.g.,
planar connection), such as a disposable portion and a reusable portion,
preferably forming a flexible, pliable and thin skin-compliant device (e.qg.,
patch). Background of Invention [0002] Medical treatment of several
illnesses requires continuous drug infusion into various body tissues,
through subcutaneouscamdArtrasrveraas Injestionse{for example). Diabetes
mellitus patients require the administration of varying amounts of insulin
throughout the day to cogtiol a9 d stygesertexels. In recent years,
ambulatory portable insulin infusion pumps have emerged as a superior
alteThativeltatnukipledaityipjecticrisnefiind ime [Thrse guhpsowhich
16e4YerANIUIR AL AIRODHRY QLS HARAkERISAS WalhAR iR RS HAIHDRRIWEre
developed to liberate patients from repeated self-administered injections,
"HRef4fow them to maintain a near-normal daily routine. Both basal and
bolus volumes must be delivered in precise doses, according to an
individual prescription, since an overdose of insulin could be fatal.
Therefore, insulin irjeciivGRUINDS ORISEBEINIGRNTISMDble to prevent,
delivery of any unintentional excess insulin, [00031 Several ambulatory
Fiskdinhthsrisoidevices are currently available on the mar Generally, these
SRS hE e pare, alssable porian. AIANNG, AISPEASELA ung
controller anglleﬁectronlgs, and a éllsposa%fe portion containing a reservoir,
variwe dryisesermsRpiieditaLrl R pE Heliating RrEany iRy f5id
sgeliverytdpe pdis inseition ofavasietrafinesdlesofdifferantidengthand
sierionandles. s ededulhedacation ot e niesion on. ededy.
dernanos a great deal of skill and practice. Usually, the patlen%fllls the
fraadhsoleyisnatn s fadnebfeaifditheca ivaby et ke SXrEPo AEoTRE
réRse v ik, angsthien insestsrthersespruotrintooth€epipphousimgetAfiprsuch as
aRHLOIAG, AL QYL OF he Feservoil. g Whe aRd heneedie.ibr Ralisptinpests
the'needle assembly, penetrating means and cannula, at a selected
skoee8r bty ise &y s ardfMthdraws the penetrating means. To avoid
irritation and infection, the subcutaneous cannuia must be replaced and
discarded after t-wo to three days, together with the empty reservoir.
HQ4H Examples@kfirst generation disposable syringe-type reservoir and
tubes were described in 1972, by Hobbs, in US Patent No. 3631847, and
(9901 g e digakiaeiineki o FYS P BIRITE N 62 BPLGTUNaPIS ATes IHuSearite, in
v 60} N4 GRA8H sandide Skakaor s Balent Mdondaddsatipihe
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ithspiacemeniRrinasfonaxample inpd 980 RmMWiliriechSabrl @iiglnBciss
Patent No. 4197852, and later oy Schneider in US Patent No. 4498843,
and by1.Nolff, in US Patent N0.4715786. [00051 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 at-ached to the belt
Consequently, the fluid delivery tube is lona, usually longer than 40cm. to

permit needle insertion in remote sites of the body. These WO
29200N7/022771TT/11 200R/00 127A 1incomfortahle hiillkeny deviicae with a lona



[00071 This paradigm was described by Schneider, in US Patent No.

4498843, Burton in US Patent No. 5957895, Connelly, in US Patent No.

6589229, and by Flaherty in US Patents No. 6740059 and 6749587, none

of them being currently available on-the market. The above-mentioned

second-generation devices have several limitations. They ate bullcy,

because the reusable dispensing portion including the driving mechanism,

is assembled on top of the disposable needle/reservoir portion. Such a
of isswltwithe shpyeghs desigh, do¢haisstackingdoratleast wealayeEsisleadss in
b Oﬁgsavg ngrtlié/sel% etit)_jc eggygce ht%vﬂnng rt?r}jsckne‘sas of between 15 to E%? mm.
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Second-generation dévices with a positive displacement peristaltic

[odisnensetal enblabesty iRdSRaeabNe6749584 BEERIRY, Rﬁﬂ%ﬁé}@ﬁﬁ@ﬁ market,

drive mechanism and engine contained within the reusable porti
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with inefficient energy utilization, and constant, long tenn p“essure of the
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spciated with inaccuracies because of the creeping of plastic
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unavailable water resistance, a major limitation for the widesnrea
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amounting to some $250 per year, [0010] Thus, there is a need for a

iniature porta ognunmable fluid dispenser having an insertion.
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methods, systems and devices for sustained medical infusion of beneficial
[od sherapeutic liguidsHirie & Dogyidtanpatiphseiaterabl¥rimaltipie daily injections,
rogrammed. mode of highly accurate doses delivered by a skin-adherable .
R BT TS B it 6.0 ARy OO 2] I8 oBfscrtf e weie
sbihe ddthe, embedimetits afdtiel presentinventiantie peaidel a method-for:
sustained medical infusion with controlled rate injection of a liquid in i
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portion (preferably main portion) of a fluid transfer system, the fluid

transfer system becoming operative for transfer of liquid when the first
portion is coupled to a secondary portion;



providing a second separate depletable unit preferably comprising: a
secondary portion of the fluid transfer system, for coupling to the first

po&@gmﬁ/{;%?%voir of liquid to be infused, optionally providingoagj)\;%\(?)J#%é\l%06/001276

tube to enable communicating fluid from the reservoir to the b

patient, and at least one battery fo? delivery of power to the first unit when
the first unit is operatively coupled to the second unit; providing a third unit
preferably comprising: a cannula, and a penetrating means fitted to the

carmula for.inserting the cannula into skin.and hody: and providin
e A I B B BRI o
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op}éraﬁve for receiving, executing, and emitting data and instructions, and
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incomvenient and requires some skill to accomplish. The device was abandoned by
patients wanting to see the puncture site and preferring needle insertion angles of less

than 30°.

[000 8] Second-generation devices with a positive displacement peristaltic dispenser, i.e.
Flaherty in US Patent No. 6749587, are provided with the drive mechanism and engine
contained within the reusable portion, which is positioned on 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

inac curacies 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



[0016] It is yet another object of some of the embodiments of the present
invention to provide a method for sustainetd medical infusion where each
on® Bf280f{8eiiit, a second unit, and a third unit may come in differentoo6/001276
types depending upon the required, treatment, of the patient though still
connectable together to form a dispensing device (i.e., each type of each
unit is interchangeable for use with a number of types of other units).
[0017] It is yet another object of some of the embodiments of the present
inyentiendatpravidaddmnethod for sustained medical infusion where a first
portion of a fluid transfer system exerts pressure on a tube to allow flow of
fRbeP tHerstkaties Bl SkAtar ARSI PETHON I8 OpErEavEly Coupteao the
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separate reusable unit, preferably comprising: a controller for managing
operations, a transceiver for communication, an engine for generating

motion for a fluid tran wﬁ{p nl%{%tq(ﬁ; ain) portion of a fluid
transfer system, the fluid transfer system omlng operatlve for transfer
mfompwbtﬁﬂs@w@g 10:8:86600HRLYRORIQ M A BOCORSLERAMRIES and
spictable ni preferablcomarising: a.secondan porion. gl he.Tuid
rans er syste feF coupling o irst portion, a reservoir o?IquU| e
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fromathaseservoirdothe bodyiatthe palieRifeanty compliant flexible device

(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



at least one battery for delivery of power to the first unit when the first unit
is operatively coupled to the second unit; a third unit, preferably
comprising: a carmula, and a penetrating means fitted to the ceumula for
inserting the cannula into skin and bady; 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

SRS AP RIERRL AN ERNIRN RN, SRURIEAGINS MEMONARfly

to the transceiver-and operatlvef r receiving, executing, and emitting data
and mesiestisisIahe-canivDopsertintg: fadeafofaaf imnit atcendhe dstpation is

usergaf iansanding dasi yeiigns. from the user to the controller and

transceiver. [0022] Upon emission of appropriate instructions from the

profaditfy unibcudien gty et the ditsh vpikihesreean utihand the third

unit are preferably coupled together in associative operation and disposed

on thesskindiiheopadieof thedlaidssupplied iethaeangiopiiap gemesatiagportion,
motion for the fluid transfer system, and when the Ganda is inserted into

the lsogyeofoheoplitivint tiduidriBwrahsferred from the reservoir to the body,

via. the tube and the cannula, under control of the controller and
tran$uBI0BRILYoUOBHHIE 3/Btedhother object of some of the embodiments of

the present invention to provide a system for sustained medical infusion )
takirfy BT ANERGR b FHREHBIRBANG Al SEom B sReTE MRS VB [orrdmpiitis patient,
yet agither object of the present invention to provide one or more devices

for sustained medical infusion with controlled rate injection of a liquid into

the bodyasf enpatagaty the deliicay pfeferablyochenfrisiogitamirst separatenit is

reusable C%evilce relf%r%lb com%riging: a controller for managing
oPera vely ¢ uB ed 10 e secon tr. . .
operations; a transceiver for communication, an engine for generating

pr&?&'i?@ Mﬁé'ﬁiﬁ%@é&%ﬁ%ﬁ)@&%@n 3 ga first (e.g., main) portion of the
tr

fluid transfer system, the fluid transfersystem becoming operative for
transfesghliguighwhen coupled to a secondary portion;

a penefrating means 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 first unit,

at least one memory for storing at least one of one or more computer 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 & user and for sending

instructions from the user to the controller and transceiver.

[0013] 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, liquid is transferred from the reservoir to the body,

under contro!l of the controller and transceiver.

AMENDED SHEET



a second separate depletable device, preferably comprising: a secondary
portion of the fluid transfer system, for coupling to the main no a reservoir

of {igyighi9as,fused, optionally providing a well, a tube to enable,, 2006/001276
communicating fluid from the reservoir to the body of the patient, and at

least one battery for delivery of potwer to the first device when the first
device is operatively coupled to the second device; -9 a third device,
preferably comprising: a cannula for insertion into the body of a

! {@.ﬂ%‘t %ng«%@%%g%@% cans fl}%@—}@ é&%@%&ﬂpgﬁﬁgrm&m@gﬁ% to

t
B
cannula Into skin an ody; and a fourth separate remote control device,
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sup%) ied 10 the engine for generating motion for the fluid transfer system,

adbrgaiiadp thseéardnahenysiise may o "hEBSNEBF the patient, liquid is
rred from the reservoir to the body..Via the.tube and the ca.nnula.
Litwsist i b piat et ey b i

pertilde dimehed ferdvatrtagsbscdivel djsies BhereembenachafiF bedomewidn
uiiERCleaiuriewhobthe loliorieg: delallegd daseripiionianehatiachedment,
og{ggﬁgfg%%%s%?écrh%%%gggv g;t;\l%%jtsg %o%oau&i;%grll %’r\x’g geRAEF(i.e., each type

of each unit is interchangeable for use with a number of types of other units).

[0017] Itis yet another object of some of the embodiments of the present invention to
provide a method for sustained medical infusion where a first portion of a fluid fransfer
system exerts pressure on a tube to allow flow of fluid therethrough only when the first

portion is operatively coupled to the secondary portion.

[001.8] It is yet another object of some of the embodiments of the present invention to
provide a method for sustained medical infusion where the reservoir may be filled
manually, and air may be purged manually out of at least one of a reservoir, a tube, and a

well.

[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] Itis yetanother object of some of the embodiments of the present invention to



[0027] Fig. I illustrates a block diagram of a fluid delivery system

according to some embodiments of the present invention. [0628] 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. 10029] Fig. 3 illusirates a first portion of a fluid transfer

system according to some embodiments of the present invention, - 10 -

100301 Fig. 4 illustrates a partial cross-section view of portions of a fluid

fer, according to some.embodiments of the present invention. .
O L P St eRHIAE 3Dt PoPieaieimisgmaiongl a iuid
mfﬁéﬁ@tbcidbaofﬁaiQMnsf@mmSa?ﬁmmwm@wM@mhﬁaw@Nﬁe?%lh@wmg, and
: ' ion. 100321 Fig,,6 illystrates a transmission system for

Prefgl%%l?}t’ i'ﬂ\émtéga meéylorrnl ST A OP f%ﬁ;

transferring rotation tion‘m & flurd ﬂg‘f“é}géystem according to some

a ArPegimantsohthe &gﬁ’sgp&&yﬁgig&n%%%?&l Fig. 7 illustrates a linear

actuator for use with a fluid transfér system a%'cording to some

embwm@g@fﬂmﬁ%%igygﬁq%&[omq Fig. 8 illustrates a

piezo-electric actuator for use with a fluid transfer system according to

somezgmbogimenits ebhepiestiinvention. 100351 Fig. 9 illustrates a

reusable sensor for a fluid transfer system according to some

embodimegits ébtizerprasent imvieotidor 0030k Al 8yiliusiates a partial

cross sectional view of a depletable unit H according to some

embodiiets e resivn nientioid cEO6RT Sgnl thesfraie samprtialstem

Cross ional W : | ing.an_injection unit Il .

partiaﬁ?}%g%ggﬁgd the%ﬁ%i%ﬁ%{;%ﬂg)%dﬁ%ﬁ% in g‘éﬁg%? tﬁ%c%?e%%]?omon;
a HeeentionplP838Lhigabl i{jg&t}r@i@&%@}r@npﬁrigglggross-sectional view of

the depletable unit Il and injection unit HI shovm in Fig. 11. [0039] Fig. 13

illustratescargartipbetiossofantdhabvienselia gepistablesnifih aecarding{Q ortion,

some embodiments of the present invention. [0040] Fig. 14 illustrates a

partiakcressvsactidimplidiewbefittfesddpietable unit!! shown in Fig. 13,

having an injection unit 11l partially engaged therein according to some

emboSRﬁ@ﬁ@bPTﬁ@%‘%éhf%ention. [0041] Fig. 15 illustrates a

penetrating means of an injection unit |1l after retraction out of the

depietaBIEURIFIRBIFGMBUAKEEREHY1S SomeisnpsairmariesBe fhrdy of the patient,

preseahthvention.

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

operatively coupled to the second unit;
a third unit, preferably comprising:
a cannula, and

a penetrating means 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

AMENDED SHEET



[0042] Fig. 16 illustrates a depietabie unit Il having a vent tube, and an
injection unit according to some embodiments of the present invention.

[0 i Jlustrates a deplerable unit 11 and an injection ugj .
ac%%gr(]jli@g %ngzsﬁme embodiments of the present invention. [004%%!&—%2.02@001276
illustrates a partial cross sectional Btan view of a depletable unit Il

according to some embodiments of the present invention. [0045] Fig. 19
illustrates a partial cross sectional plan view of a depletable unit Il

accordipgdo, some.embRdipenis:Ahie HEsen) NYePianJ0Q4el Fig- 20

illustrates a block diaggm of a fluid delivery system according to some

embodiBRLSBATAE Brelshiariterin e 8o Y9 Ss a schematic
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ttﬂeépresent invention, . 22 is a schematic dia%ram of the
nted

Fhtigh B sRenvenP NP dhe gt At pefBl S fRmts i sl s sure
sensktydesedacedrdingdal same wnbodimentaphtheisesgpiidnwenton.
[D049k& 18228 AHARN:OS &&Mﬁ%ﬁ%&%&ﬁ%&? M Riezaglecilic pres 55(‘)1]“9

sensor according to some embodiments of the present invention. [00
F

BT oIk GagFaR BHalBibemriere iy reissitdouhitbody,
sigcbedihg 40! somenenth adimrentsrdiothepreseribinventioscd®51] Fig. 25 is
a schematic diagram of a reusable unit | and a depletable unit Il,
S0p3k ety deeortingPie s ohemambBrmentasrinatihe seembRaRe: to
[065@] Figst@6 fer avsctieratidicibgrastorofatier relvaatle: unihé anddheteps
gepletable Upit I, connected, according to some embodiments of the
present invention. [0053] Fig. 27 is a side view of an assembled reusable
(ooitdl] amdk gle pletaklebjeit oF, thogitienadvaexsiacthe sikinoat arpadiedtvices for

&9&%&9&@9&%@%&@%&@1ig@&@&ﬁ@&&%@é@é&&%@\ifﬁ@%@&éé‘éfigf 281s

a schematic diagram of a reusable unit ['and depletable unit Il, separated,

WitAn e fBAcanTiraahicePEsimolically (coupled to unit Il in the plane
955&%@%@%&%@%@% lo 5 %1& rég)tr)nodiments of the present invention.
[0055] Fi ' t 1a

Ig. 29 Is a schematic ram of the reusable unit | and the

depletablemsni- 1dr shownnindpigat8s, connected. [0056] Fig. 30 is a block

schematic diagram of a remote control unit IV according to
a transceiver for communication,

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 2 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 i§

operatively coupled to the second device;



-12 - some embodiments of the present invention. DETAILED
DESCRIPTION OF THE EMBODIMENTS [00571 Fig. 1 is a block
diagram of an exemplary system 1000 for implementing a sustained
condoned injection (preferably at a-precistemained rate) of a liquid into the
slain or subcutaneously into the body of a patient The term "body EI" is
regarded as meaning: subcutaneously Into the body B. and may also refer
to intravenous injection. [00581 The system 1000 includes a. reusable unit

a thlydadeept, riableshinitdnaridsipecuon unit - and a remote control unit IV
(unit 1V), which preferably are separate units. Unit | and unit IV are each
reusatdenuhifer thesadeptetatslehariib tiyanidahevijectiont unit 11l are both
preferably disposable and together may form a disposable portion or unit
that épdistettiatngmsditedigibagenyhit§dr inasdine The gethalftrpakin and
fluid ] ;egﬁgpg device. j0059.1 The following description of the operation
of system 1000 is merely for example only, and one of skill in the an will

o foRRreciaiathatthecmethods Rkoprration arepessibie: Accordingly, a
user U selects a reusable unit | and a depletable unit I, and programs the
systenHI08 vpr éferahtynbyniiseiof thiehrehroteceoliel anit thinsthiver,
depletable unit Il may then be filled with a desired liquid and upon purging
of airbeasp uptetteotity Feuswmblagailltan injecidnnanit dscselgredamdgrams,
prefe((gtlglymi@tggg(gﬁggomo the deplete:61e unit IL Optionally, the injection
unit 1 may be integral with the denietable unit II. After purging of air, units

|, 1l apd i asgaapRlisderionaneh Ry efarably RomerashiRdie.akin Faavhiiesgeiver and
needle pierces through the skin S, and into the body B. Units land 11 mag

be fleSRBIBHYRVRITISEE B8 s HARSFRIS SR & CRIA SR AN 20
releasal%z) ad:terabit; to the skin S. 100601 The remote contr&l %nit IV, may
then P R e Yo o T RSP LRGSO RaAEPAE:
of thesligridtfeamttbe detietable tinitchand iataaddrpneteradly through the
shin S subcutaneously) into the body B. The user U is either an operator
(35l Ivppth ensigstemof @POronriatsddyres topatienrhdipfoguitindssitgoebay all three
oﬁﬁg %?%?’yﬁé&@gtﬁ@ &'a&&%’dé‘&#&’é? SRS OHMAIaLInd Qf@fﬁ?@h{éﬁwcoupled together

_generally, of the following components: a control, command an )
inreevScEVE? ARSEIION FOL (HRRASEHONEa P fraPReER/ErsepRiicbichstrgeine for
<Bhd- SAPRURICALaN IR themenagementof, fhiHd Pieelien, @REIRN s inserted into the

bi-direcﬁonal.comr,nunic,ation with the remote control nit IV. - 13 - Als% 4
bRy RGP HAR My BeHFRHGIHE TOSTOPMBEFIVR OISR At e tube an

thapsianielament dak-of arffuidcsansler aysteraneteivansfer element 105

for short. The fluid transfer system preferably comprises components

[bedE) gingstoand thtnieritehaimel umétnts, Speviticadly athk dhuid tyaf sherisyetéien will
may comprise the engine 1 j#i s% I % - flexi
0 o b e 200 e s At e
drecidde inbowit desEopthes edgiec 03sahauhbatarsfer element 105 to
become operative, unit 1 preferably is first coupled to the de:Actable unit

I, to obtain power therefrom, and because the Minder element 105

operates in conjunction with the tube 205 and hacki late 207 contained
in unit 11. 100621 TWﬁ&S&Wﬁﬁ%ﬁ%@é W% rtion
isposed in therirst unit |, and a secondary.portion disposed in the
R S e St R o SRt TS Bou e i Spreig some

assedatians tsarsferefdtuiciesntafithe second unit li may occur, on

condition that power is supplied to the engine 103, _
[00628] 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.

[0029] Fig. 3 illustrates a first portion of a fluid transfer system according to some

embodiments of the present invention.

AMEND

{1

D SHEET



100631 The depieta.bie unit Il preferably includes, in general, one or more
batteries 201 for powering the reusable unit', a reservoir 203, which either
comes pre-filled with the liould for dispensing or is filled with the liquid
prior to use, and a tube 205 coupled 1o the reservoir for delivery of the
liquid to a well 206. The liquid, which is not shown in the figures is
injectable only after the injection unit Ill is coupled to provide fluid
communication with the depletable unit Il and the injection unit fills
[0036¢Feal it ekintS arpanit) BrdQ0G4 e pigciopIAl Y dncldes {Hﬂ%& system
ac&p&gglg}?)%ﬁevg%%% refer?b‘%assembled to other elements, preferably
e

a PENBLratind maans 303 EOF the IMRTSHBYIRgiAa; the injection unit Ill is
pdAserfed i unit 11, at well 206. Well 206 is coupled in fluid, )
e ﬁ%é%ﬁ%ﬁ?ﬁ” %ﬁ‘?%%%r%%? PSRy TSRS SREG Y UgR AR in a fluid
rapadienEiaRdainer theciodyBethrobghitherskiof Shelhersibmnenestatinst

means 303 may be retrieved and fluid is injected, as closed and
[0¢52idiigel Hivairreaatsnnmuoasiamrshsiemn fuidasistsnsystetiunbbenboid in a fluid
trafeRYr RS Adve Refigialfiuid Q{n%tgﬁﬁ?&ﬁﬁﬂi&@gf‘{héﬁr?65l Th@é&t{g ay be

; ) SEfTt .
various types of each one of the three units 1, Il, d ﬁ? where each one

(08338 Bfthe SAmewRIL (ieeds AcQnith OLING MerehangrPAlIS ANt siom according 1o
Sogggleaxgﬁa le Wlth%?e&rtgther tﬁie. The different types of units 1. II; anél Il
may all Be CoRfiglirel {8 B8 FelBEERBIE coupled for operation. - 14- [0066]
le, dI e types of reusable units.| may include a controller
e e SR R OB oY SO G =seem
acepHiBRallYy, wrEGmaddimtiss obtinepticrera safetficensor, and may include
further options. Likewise, different types of clepietable units Il may have a
O biw Sadustamerersaile parasrdont divisrsaespasitteanaccontiig to some
erAbodii@etatve dauid:Shniaiyihie injection unit Il may have a needle that
is shorter, .longer, be suitable for insertion at an angle or perpendicularly to
(08865 Kiig. drobiéheh audiffe part Kingoacerrding 10iBeests, IRPE4LREGREAIRSS cording to
sog;}gheir tqlgﬁﬁﬁt:hies v:%lrt'kcl)us components of the reusable units | and of the
eplserflfb e units P are grersraoR aliti&hosed as z single layer, arranged
S I .plane, and preferably so are thei . ‘
iy Saneol e o e B A S0 R erlat bbby o
s tHesRH Lshastisl sins ateRdhtreinthisiondss: dinsensi@miieiiritents of the present -
irkRdstgrend disposition), the two units | and Il preferably cover an. area not
larger than about half the size of a plastic credit card (or smaller), or
[agpigialtyoa regioR raeasubigAReHt H 2y Ry aRout 2RWBKINEI crable ynit IT and
; xﬁg?:@ratﬁ%g $s not adq 0 tl}r covered area. [0058] Both the reusable unit
and the ae% 5%%@% ¥a "preferably hermetically sealed and each
for lexi nvelope that remains seated eyen while in use. In .
e A he S o KITHLGE S EAEIBBE S pocordin t
seing ot iy dWelcopfigene dofomapplication in mutual assembly to the
skin S. as a skin conforming patch, at most some 4 mm high (for eimmple)
[HAbhiyetHé rusEBles Griertiahs b rdeneatly ietchBthtolapittabsnadmit IT shown in
rFleastupiti{but dse-uait | dasi dhere to the skin S.
o] The e o e o R oS
CRRARRE N ShIR I 514y BERIA to penetrate subcutaneously for only 3
as as 30 mm. After. removal of the penetrating means 303,
o o el et UHIEs BErEr by DS o s e o7tion out of
theheeplettianisnt farfiith trihsfecarmplifiesiberassosiative InaraieRaE invention.
the units 1, li, and IL. in principle, according to one embodiment of the
[G8dahtion, teiflukratansidemystbin isia Jeristaitic positivedisploaempntion unit 111
- e fluid s : Q5 Is squeezed to transfer flud tram
a?ﬁ%g%ﬁ%g?iﬁ?gﬁﬁﬁ %ﬁﬁg%{ggﬁ of fﬁ% Ié]éjﬁg%ﬁ?:i'he first (main) portion
@b4he peristaltic.pesitive gisplacement : el >.engi 19 some
{ drive?thact pump, may be inéluded@%n%@&oﬁ?ﬁ#&é %%%te% g%ég.gfﬁg%é% some
WO 2007/052277PCTIIL20001001276 - 15 - backing 207, the liquid in the
reservoir 203, and batteries 201 for driving unit I, may be included in the

depletable unit Il In some eni lnﬁf{t:_s Linjection of the liquid is
possible only when at least tht)e\qﬂrrﬁ S 3923%?%? coupled together for

nnaratinn



[0071] Fig. 2 is a schematic illustration showing an edge portion of unit |

when attached to unit Il, illustrating an exemplary fluid transfer system

ac%%dzi /(t)ozso7me embodiments of the invention. A single toothed Wheelé

or cogw &8l %51, or gear 1051, with teeth 1053, is appropriateRFT/ILZOO /001276
disposed to compress the exterior wall of the flexible tube 205, which is

seen be coupled to and exiting out of the reservoir 203. The tube 205 is
compressed between the teeth 1053 of the gear 1051 and backing 207
dis{)pgsed ad fent and .tangﬁntially to the gear 1051. Optionally, the
%%c%h%e?ﬁ%ﬁ&ﬁﬁﬁe L IYPRESY curved back plate 207. Preferably, the

ﬁ@@lq 19:207;i5.i0aded by 8 spsing. 20701 ias etk RgRINst A-stalichage 2074.

0072] While the engine 103 rotates the gear 1051, clockwise as seen in

[r9PG G SARe TR B UG L 655 FSppL P baRioBen two adjacent teeth 1053
biaegear 9119§sjmait§st5%£\§tfx§f resk along the ibg.J ransienofliquigdagcurs

rom an upstream_suction side 31, adjacent the reservoir 203, to a
YRUAREGE S0 S8 98ITal QA r i A element 105, leading the
bl 198l Q8. A0d Byanially. o A0eneadicdn, léx?ﬂ{e@ i@&élﬁ%‘!@ dube
05 extends between the reservoir 203 and the well 206. [0073] When
Trhe iRt YobpREEFTet diETitBuring non-use), no pressure or forces are
fAOpleRiothe 4o 208, rehiennang MEshelille gt ube longer.
l.e., [0074] Various types of engines 103 may be used, some examples
HehAtaes ibRa HereihBERIPRegardless of type, the engine 103 may be
ntinuously, or. at appropri Sele time interval
faaglggﬁg?ggg%stﬁe&r%gt%%fc fiiu%rtg?be ?s%%g se§. [Ogtoﬁ%?gvg\ﬁenr% rapprgi)griately
SBfECE ARE AL MR Sy SEEsP It R Ige & Scos1epRadiprp 0F the
madieethitdn3, substantially guarantees and preferably petmanently
revents a direct flow, in either or both directions, to the suction side 31 or
d HiSenarye smerB 3! tHarebleantratverhey LATetyP r IS mess ARG, such
dtuiddiransfensysiemimaasatiitgpiaanme-atidhodiments of the present
invention, allow control of the direction of flow of the fluid without requiring

Napfedingfong HeckideasmpricigditieoB I iEsH: Fletals etnsprasasesies to
dethe 20b anend) ocks: thespassagaiaf liquid, no valves are required. Use of
the foregoing positive displacement pump is not associated with
IB8TMprasdars 2 ehamptsdiagign Backpredeure Hrep wirisednt §o076)
dpseme embadinentsobihepresentrinventien: ihedispenser delivers the
infused fluid in discrete, equal-sized volumes of between about 0.2 - 1 of
[90721 6 pee ipRerlsmafistdiansB o lboveaieb nayitherd fbeclpbeinbivided in
JRALER G uantaiant canhamrrsisaly sontreles.simphiky regulating the
speed of rotation of the wheel 1051. In other words, flow rate can be
W63k hred Simphydbyiconitingsofidlsd outebihutsitiesldrptatdlpasittie tube
mRicitdhevasiousIgh N ReeheigH B tions «alleast-aRe fallefrbn:

.tooth. 1053, preferably always depresses tube 205, which substantially

8 ﬁﬁlthoéltes (and preferably eliminates) a hydraulic "short circuit” (i.e., direct

[eesmaMupication hetweendhe resgryaiiand the well 298 JQQ471A desired
flow r%ge of Ili%uld,maybe obtal,neg according to the number of teeth 1053

O eI LT S B ASSERITIG THAPTHE Getir 1051 otates T teprasst

thedipe, 208wl tateot ardethnizers ofifstereasrd ithabBobasic volume v,
mm', or quantum of fluid 1055, is trapped_between two adjacent teeth
(63 Bt e 1ORAI e te P PR Bt 1w BF IRl ¥Rla, e
sbarculatEl a8 followseElow rate= 7i | Mal minute) Here "n" ranges from 0
to a maximum, and it is defined according to the selected configuration of
atogwndet 18trk EngHmate G o P RS TRAHERT Y tHahSretredr figait may
thus be achieved by programming the controller and transceiver 101, to
appropriately control the parameter n for a given v,. [0078] The reservoir
203 is preferably configured either as a flexible container, or as a resilient
collapsible and expandable bladder (01" 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 Li selects a desired liquid, and fills the
syringe. Then, the needle of the SyTITIE2 is used to pierce the

calf-ecealina iThna nort 2021 nf the recarvvoir 202 and the cealected linmnd



[0081] The expansion of the bladder-type reservoir 203 may be limited,

say by a cage or by an enclosure not shown in the figures, or left free to
expPEPaotmtizariested by a. component of unit Il or a housing thereefitioos/co1276
some embodiments, when left freg, the bladder-type reservoir 203 may

expand in all directions and penetrate into available interstices, even filling
gaps remaining open between components, taking maximum advantage

of unused space 100821 In Fig. 2, the separation line SL indicates the
apgttingrédyets of Umibtessdtimi¢dtioclearly illustrating that Enid transfer will

not occur when units | and Il are separated, because the wheel 1051 will

be distanced away from the tube 205, and the engine 103 will be deprived

of power recej | itnay comprise

a specific typ%%%%?e%?ﬁce%ﬁg%g%i%%ﬁﬁ%@@%ﬁ%&d, each type

[nay) egdistinguishet fram e thernbysfopexampe,fuig contants, 2

VO chosen siz d/or batteries.of given power. [008[4] Fig.

e B oo 05t wil feRoag
FOHErE A8 iplIoRebedl tie axitamitivstoralibniy Reth 1B58:dtes provide:
sfortowerolingdriationd0ORS] kg, 4-depietsoarpartiaberogscaestion of a

farther embodiment, where the rollers 10577 are supported freely and

[DEt8t by BeERPeER Qirs Brsfesr 1059 Tre butspbiedmictdhee nfatophaies
1058 mayexceethihal: ol theiroligrerlObisadhatihediamatenof thertube

o0/ Ratialy.ol rompliely disposed hepveanihe o plates 1059, The

places 1059 maybe geared for engagement wit other geared driving

PEHY fiaeshirrsrineehe priérosgdinmtidl e iosT wistidiotitcother
a@mbuodiments-of Shippo Il platerase-pessible. (0056 ig:asiHusisaies an

example of a transmission of rotational motion from the WO

(%687 15 Sotrie Aescrtisrod fzre watometars1os Vidreduetbrigearsio a
ongeerdX051f offoraigeared plateii®50: dthe engine K03:herearnetenidiO3accordingly, a
us&!’i)laﬁe&sfﬂ’ﬁetuw ﬁ@@rag@ﬁéeﬁ%%%@gﬁg[,e%a p?@@gﬁrg tﬁpwsg%air()a&%;gegtably by use
of%@%ggtg l%ggr%i mq\t’h af’h%fdgp : a%g%%jt%@'rdtﬁgﬁj g%?ﬁgdlozﬁasé desired

ilér than that of t

. concentrically fixed to and of diameter sma ' t of the second
lagid grddinra BB ENERyag s soralidiodpeFgear us L of aiaitier miget than
sethaddofthethird spnrghard D65htaiswhietvia warm geassk0691s affixed
unfORGENtRcally, Al the end:ofithe regyation frain, Ihe worm gear, 1069, m

rotates the gear 1051. 100871 FI%. 6 Is another example of a gear train

G BRSO hEChRITSHD T R RGOt Mo St ve s ol GeaiFree 1 which®
skenfjagesia §purogedr. 10738 bayligraconceniricatty mpuntedsamaller
wdiametetspur gear 107paifixed thereto, ThatJastspur gear 1.075 rotates

the dear 1051 or the plate 1059. Othér transmission configurations are

[0pugsiblechytriction] gears, andiflexible-shaftsoferogxamplenl0088kimg. 7

presen Ji , tor 1081, such.as lenoid, with a recipracating

e neey L083 i LB TOBT1D e e el Toeq o PHastl
ey ghtetcloeRWise. STODBTE TR S ShEwS dpiezbeieetit actifatorn operator
apii@@tangentalengagingia toathl58 ostheipetiphery of a wheel 1051

or plate 1059 for providing counterclockwise rotation. A pulse of power

[DtGuskssirapiaFoeléctie Apwatsio9tet6erdelivd Pohe tarmjential stikels.a
of toethkA63; andtasetatecthershesklosknl@90LiRherdiansmigsion and

duction mechanisms.may also be possible, which may utilize planetary,

Corgﬁﬁ&r{%,ag%g afrrllséﬁgﬁrgleépéfordc n%zglor% "{eeth mec %{hﬂgﬁﬁ@%ﬁ "Beits: Whether
TugioREEP TN B HibiRatisTF Y00 g VT TstiEpor Hibper otatiornufthenihiéel

1051 pertaining to the transfer element 105 at . to the controller and
transceiver 101, a simple reusable sensor may be optionally mounted on

ant 1.



[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 angl-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
ssensanedetsigli ite.a; .053, 6%1 nin Fig, 9. fo.this .
end, the conﬁtrcﬁ%??r%g\?\%.)%oo %%7%%&@ %qfx’éaégg}%gﬁ-gl%g-imymanm‘
iRt dife i n I Hid RBHp APE T8. conrRarige dlraatiphOaferofime. wheefluid
- whbveierthepeipubaf e FpusablesERa0N L belid ¢ c@g{g%t}?p I and unit 1L,
signals to tl'}e transfer element 105 (if necessary). [0093] In Fie. 1, an
AT %Cégﬁpﬂ? TS aRsisreRme AP TOBES the Gennoles aie fluid transfer

cteansaeieer 0&ifklicates feedbacks dekuse ieome fIPAHINENSelcments being
allowing the controller to respond accordingly when necessary. The
iy B Sy i 2bo i

Pl SFHESySHEM 1500 HiferBByréntianeed toouapfar sbereent 105 to become
oprbyodments, Hredspeitiveintthe dgneiobengineplAdups fikidriransietain power
tﬂ% ent 105 ?ggzguisn (gqg tfrléljrildﬁtransfer S\E/st@g], when unit 1l is coupled to N
LRIt T, the batteries i U SRR tHEA R TardBE e HRIRRAyID the tube 205
apdritacitsn220gswhit hamaynbe iappriogtiately disposed to couple with the

receiving contacts 107 disposed in unit I. In turn, the receiving contacts

19852 dyop &restipeeivE o thaycomtroll dirandrinamsoeiver difigsaiditatthdrst unit I,
SRYNecHI3aWhisha6tus lyj ent-1.05, After.use and
depletion, uﬂ%%ﬁ?xﬁ%é@%ﬁ%ﬁ%&%ﬁ&&V%?gﬁ Ur?}t[ %er%g%eb%r%%éﬁgl d the
10088 Y. 4 8758 Bl sesidee aspost 2ipar tivmoties Heidemabid thsisHcond unit
12667 diBg.E0 FOEBR BMBOUINERISSRAIRG the e @H@@@%Cl%. the

[

downstream extremity 2051 of the flexible tube 205, which is coupled in

fsiEbarhmdapication tmihi pete206y Whenihe wel208 isflled with.theeries 201
}?ioqruidvi\;arqugytPQ Sl{Pg”Fd fogin'ectign via%e injection unit ill The well 206
R B R e e LR ARIB Yo PR SRIENE Bt 1 1 PR RIS R AR 5t e with the
2061 fto whiehghe doverfsiEeanthaktrémity 2051toltwe tube 205 is@Etachedd to the

L aperture 2063, and with an exit aperture.2065, [0096] In Fig.
A s e T s Baarangr b oW fo e
Fetersss iy evebire pmietifitlytse aled by prespdttivetypak @ niryrplig 2067
anean-A Xk RY,2060. A-pReLaff rgealing meaps. maybe . o
provided instead, of theét;é}?ﬂtry‘%ﬁgluglﬁll Egﬂg?%gg t éné%%lf)%ug %%%ﬁs[blb%'?f d into skin S

h 206 may extend from the entry aperture 2063 to the exit aperture

@%5 bxekilr; substantiall¥ Icrlire ted across the whole height of unit Il, and o
ay‘glso b S BEhBR LAY T SR BEB0s A Freexi Updriiré Hopls ey erssembled

flusthevittidherpsoxietatsiifaceofwinibl eheadberedtothesidndd andquid, the

the entry port.2063 may open on the oppaq,site surface of unit Il, which is .
SR SOk, BOTmg AR FORI T i i héosion SFhe i coupic i
206l may beomsidevead aseavertital disposiione 3010098EWéhliguidHRne well 206
he reservoir 203,,and before using.the system 1000, the depletable unit ||
%“868%1%18%%3?3%8%% (T hen, BELBRAPE BB HEoRE pEG O

2069 anyabé fendovedionfrdrebyl thedendtiofiening=206% isexpasehanente by the fluid
Renuits passaoeofliquid, Next, ,Enand is pravided, say, by use of the

remote g(?r?trol 3]?-1?}[ rvg,é{t{g enagle%%erg d?fﬁécﬁ%er aléiv?ééi E:)uerzr%‘%J %thcrﬁ‘é“lfbtuid

ouiiefjthedeservwoin2Q3.and ina.the: \é\ﬁeéh%gx@:l %@tngglfié(q_@u ti.eI%Ogud II&, where

extending between the reservoir and the well. Ther liquid is release
fRdUBRCRE R Bisciimg DUBS od thatwihEn baing inttrsliapprbpriadalyyiaceable
witlh the exitAReRUTS:2A6S:tmefdpwards: (forexampie), ar Wit bepficured to be
purged out of the unit Il. Alternatively, air may be purged manually, prior to
&%ﬁ%%ﬁeéé’ §8riBegHErERabove, [00991 in turn, the entry plug 2067

may be removed so that both the entry aperture 2063 and the exit

aperture 2065 may be open to permit free introduction of the injection unit

[l into the well 206, [00100] Fla. 11 shows an example of an injection unit

Il partially engaged into the depletable unit Il. As shown, at the bottom of

unit Ill, the sharp tip 3031 terminates the penetrating extremity of the
nanatratind meanc 202 <chrniided hy 2 canniiia 206 It iec eceaan that the



[00103) Still in Fig 11, the cannuia 305 is open at the skin-contacting

extremity 3051 and is preferably Emily attached to a plug 3053 at the

opposite extremity. The plug, 3053 ma '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

neitilit fluid communication from the interior of the well 206 into the lumen
ok he-canoyla, [00104] Fig. 12 depicts the cannuia 305 when inserted
| intg‘?%e bo%%/!’x %I%iﬁ%vlf yt atec ,r?rg TR With tAEh USRS PGS and
ragesieRyval szuipetlé vedh Thaecamnele:305 roplyi becanchareddpyithaipiugn 1/0 pad
a0R3 I theinteriar of a trap 2071 formed in unit IL The plug 3053 may be.

captive between %]e eitegg%ha%ﬁ,a thfhcgur?r‘h%f%gf 8?%9%% jé}ﬁeﬁﬁ%.mﬁ“r“m
PRSI derioEEserils iguieyfiswing intetheneslb 206l ifarthe tithe BASeres of diverse
cdRRyt emsRilingoMieh e LRl onening 2263, [00105] Likewise,

accorbding to some embodimentsgtﬁe segp}}l%{r%g% (?Y ‘fil%&%lon{ﬁcg txlllleme%(iiﬁ may have a
nSHen Rt 2D TEpopeRte ey lorfsl e 200 bnting ws arseapordiubrly to the
sidedisated oxitferah2076; ABYRRJHLag.same manner, although not

shown in the figures, ills possible to use the'viscoelastic envelope 2001 to
(O8] tRe entiysopening 3063 1100L0RT Accardingivighid cantained jnside g of the
dth?e%’é{ !32[106t ?preven%ed fﬁ% escaping via the entry opening 2063 andior

TR BRI oPERiHg S0RE B P %W?ﬁ@t?&%& HyeviartABgedimbaraported on
{H80BThandaoutafdtbe: Canivin aoviredisearge 2pening:3R%-A66R5dIRA o uplings.

liquid transferred out of the reservoir 203.is provided for injection into the, .
S W TR G0 P SIS R gy e dimension
(lembodidenteof alivedlsishoing swelb20d with Apefirgraperdute 2062aR6t laroer
ol axihangiure 2068, The well eniry aperture 2063 is disposed adjacent

the distal surface oppésigeaan eflrtrg%or% %%3%?8@? 5—:20D ﬁ? %%"% Véiope "
MGEYLIFR Nty IR PneBastBlocked b Inryfsedl 20855 whickidiaytizecovered
agither simply a. portion of the envelope 2001, or be a viscoelastic seal

embedded in the envelope as an insert. The entry seal 2085 may be

[o0aByBotred Rydeubleinieelivn ok by asimilauproducionlehyighen ctically

_[00108] The well e it aper. ure 2065 is preferably disposed adjacent the i
par‘geiﬁ%é i 6%885% LRy Por2bes Srovtkertahe emalbpein use. In

0260tkritdsitheotighitherexiiraptedere 2065 dbat aiemay:kePured: 099 unit 11
Fig,-14 illustrates another embodiment of an injectior. unit JL that has been . |
B R e P S DO hE Mo Comtorming
)it ossiceam 4088 Wighosetcintermediatenthiéyhandien3083 antt theay be
rERNALA 303 Whigh IS fitted wi e ing means 303..0ne side of i
the ram3038 .mayrg{gtﬁgeéj?y gtqé%gé%‘rt%ﬁﬁzwgﬁ : 8%3,1%%“ t eegj’ may releasably
G5 E% ke ERIEKBf the ram, may be fixedly attached to the penetrating

means 303. During insertion of the needle 301 into the skin S or body B

B ollsHiRg wrde Rareme S653, iR 3039 s thacahatRk305 lanttedle 301
iihey hangle SOFEiswiresied YRR, QMM Hhoin dhal QHESIed o mm . After
Iposmo , Which is de{)lcted in Fig. 14, the canals 305 is retained in place

BW}/&PO% gﬁﬂ@\%ﬂ %@%&Sa‘? Qﬁmfh_q: height of the skin-attached units preferably

does not merease.

10076] The mechanism for fluid transfer exemplifies the associative operation of the
units I, II, and IIl. In principle, according to one embodiment of the invention, the fluid

transfer system is a peristaltic positive displacement pump - where the fluid transfer tube
205 is squeezed 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 unit . However, the tube 205, the



1001111 Fig, 15 shows the penetrating means 303 after retraction out of
the depietable unit IL and ready to be discarded, The carumla 305 is
retained in the body B enabling liquid to flow out of the tube 205, into the
well 938" AR& ffom there, into the ciumuia inlet opening 3063, ViBGRAL2006/001276
cannula discharge opening 3059, @nd into the body. [00112] The entry
aperture 2063 and the exit aperture 2065 may be appropriately sealed to
assure flow of liquid only Via the cannula 305, and thus prevent unwanted
escape and loss of liquid out of the well 206. [00113] Fig. 16 shows a well
boddrreatdrihy iawd i tibeseool HHinad/kattctins &Gk B Sovmeand b verbtube
1ikeid20 9B, epttid v g o nfluidscorunbbitatae, famnitheinetiorad Heiuvell
poss%&g dth%t ﬁteng{ea g% unncv I%%Izaroéou-rpg 0’(8% &)ﬁ e zogr:!i may be

inserte o thew 6 an t e envel e We envelope
[poay; begnagde Qﬂﬁétﬁ@ﬁkﬁiﬂ@&lﬁtﬁﬁﬁ@ﬂ&kﬁ@ Seall lyb@t@ﬂtdﬂldhw avvlﬁellmmeﬁ@f
e 2091. 00114 be. include for coverln th
o R st e R PR et SR
ofshgdavaRtiRIsifeangls eathydsebich o5 A P %ﬁipm;ﬁqatéﬁﬁ &us*ﬁ%é@hn the
1e5n/alopefdlAgi desalibedrhateinrbave: aimpyr e pukgadtiefors,or
fter.cou I rey e unit | the depigtable unit II.,[QQ115] in
B e R
cmmw%%a&m@%ﬁh irskefi Ehﬁ’ ef¢hed ijeedibrrbing H175ksrarat rdgvent
apeﬂmgaungﬁte@egsa%oam ddbeogany) uha w@meﬁee bethrikeanvelapeed
6,,and ree the entry,
B e LR A bl By
sptisfhai tHEvent tube 2091 into the well 206 and seals the vent tube outlet
he cannula is retained |n iti ue tq frlctlo as, described
(RO e ROnR 05 et rhen IR 8 (et
o Al Q%OSaa?ﬁﬁé??W% é%i?r%ﬂﬂﬁeaweﬁhé@éé Fhieigex ety ristafaeiateithe
alapdie 2033eiditer pengiratogeansBR&itie catnubaie BYesd3R: ise

é}j@ég‘? ighe %@cqlﬁg%o?'o% S04 10,108 RS J}F&@HB%@P RORISIER é?r Qfe

eram 3 038 shown’n Figs. 14, 15, an 0011 71 e cannuia |ver

hseé@%%@%&ﬂéswégga‘eﬁéwﬁ (iteadieinria Ho 5 bl Thary Seremds
bhread BObSdisipasedmanihe«ixtesior portion adjacent the carmuia inlet

opening 3063. The ctumula driver 3039 may be configured to engage th.e
[@Hﬁhd’i’i‘?ﬁle‘%‘ﬁéﬁmd%@@g BreabB iR s e EahMGIBrsifaB ehtHiETétd, to
applaw torgitusinakinsadionetitaitpatyel 200G anthe aiatitmedrtitescannula.

The penetrating means 303 is preferably linearly driven into the well 206
[ Yer ot o ey éthBasthensthraeiic3osBP itheim dsetfibapping
heroides1oK fRepgagS ame&chmg:@ﬁeate SeIEYe Uiead apprapbadslyor at

rowded in it gpening. 2065../00118] Onc armula 305 is firmly
? gxaateyséec%eg)é RGO S, aCCO d%ﬁél s oefgﬂ 8§58 gglg 24

retalne into t ewe epenetratlng meal s andle

[RO33 Wk Q@%ﬂﬁ%@%@&ﬁaﬁm@ﬂdﬂd whighr Rayalseietieve hacasnula

driver 9. uia in 63 IS NOW 0 mlt transf of liquid
B L S U
pf?)"f’?t,stﬁél@é"rﬁﬂ]’falmgh@ ghb@&}hdpercmerﬁemﬁtﬁeﬁ@méélaf i disabrianto
sﬁeﬁkkﬂe&bwewex@ﬁgimeﬁibedseothe&o@&agg,u sationsimaydzer ppssible
2JiGh %ggo b it '”r%% 0 ot 1he, a”'éye!%‘t %@% %Sthﬁévg‘é‘éﬁﬁ?oq %'ecﬁrié%%%%
Flg epicts sti Pfurther embddiment 0 Ispenser, which'is provide
flay e Brafpibmitieo aiewing Yetmion bfthes mjeéfrommmllu@p Betrppletely
c@mpkwea@ndbaaﬂslm&mﬂee@h@&gef@f Hsertien ok thereaniied 30& af
AN L 000 R0, L O L 0, PR S s,
insertion m e ma B J anglng stween the ertlca an
horizontal direction of the cannula relative to the skin S. 1001211 Fig. 18
is a partial cross-section of a plan view of unit Il, showing the downstream
extremity 2051 of the flexible tube 205 fixedly coupled in fluid
communication with the entry aperture 2063 of the well 206. In Fig. 18, the
well 206 is disposed in a horizontal position, being substantially parallel
with the skincontacting surface of unit Il.



[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
foriv@wyliarical exit aperture 2065 of the well 206 that emerges©@MD8o6/001276
side wall or height surface of unit 1], In contrast, with the well shown in
Figs. 10 to 17, the entry aperture“éE)BB is concealed and contained in the
interior of unit IL [00123] The rotary joint may be provided with a rotary
fastener 6] coupled with the exit aperture 2065 of the well 206 All exterior
potionst2 abtheinotarydastener 61 supports an entry seal 2085 and a
cannula 305, which is provided with a radial bore 69. The amnia - 24 - is
[Bired & prepservdidiolanty itk respechtothewieti Q08 Thdaotarytifastinet
fisiprovideewith.anintemakehannel-whichprovides,Hyig communication
tV\(/)ittp H}"% Wﬁlol an _ev%/riltah, ttlﬂg rjfldi%l bore Cgig(sof the %:annula.,Thg:- robtary e
fastener 61 INClidas an nterior Portion 63 EHMinatHy By Tanient ey
exparidabie jalvsreBL et &eyhirdrié st istomobBimnténviddibte thetfexterids.
pertian &g i@qxdetnefr@%%@@ &9@%&@;{;@&3&@9 %regg gé?ﬂe§$o&ﬁglg@sf%§2§§g1§
tener 61 is preferably retained within the cylindrical exit aper :
2@55%%&%%%%%9%8&%%}? i 80615 u@#’% ’1?rl%o(?reﬁl %)C()I Fnﬁ)%eﬁt of tﬁwgé% tﬁg‘égm?l
PHYSIitte Btre Steqs 20 75 ol thitideph s5Biiaky Beotitedid thdeeyridrical
ctxitnapertiiei2085 A0 sisgseal Gdrimeinediatethe sylindrieal @xitvoir
APEIIWe,2060 and the stem 66 prevents leakage of fluid. [00125] The
rotary fastener 61 may thus he free to rotate relative to the well 206 and
rebeTunititdreT o pravent loese ratation aiteralainthesoiany fastener bl in

18:358lid position aonaue.of may he xedy.auached (9 he upt 10k,
accommodating within grooves 68 cu on the periphery of TRe exterior
oG R BRI RE rBiaREf s iehEr G251{00 161 Betore dnreodtetoh i & 1055,
is'daggerpenatratingj means 803 fittedwith.aihandie3833wandiupenilling
e SESANQILA03 AN, pioing out of air, the cannuia 305 may serve for the
exit of liquid. However, It is also possible to purge air when the cannuia
305 is fated with the penetrating means 303, To that end, the penetrating
.means 303 is hollow, and is provided with a radial bore 69 for liquid
commitiaEaBT With therwelrPesand withie exterior of unit IL [001271 In
Fig. 18, the o.annula 305 is received within the fastener 61 and is situated
inside a cutout 71 provided in the unit Il A different embodiment of the
HEQtanY jQintistRRoWR I Fidink S IRWRIGH be:unitLa nat provided with the
cutout 71 on d the grooves 68 may he disposed slightly.

The tongue 67 an
C%I% ?é"‘r?t?ﬁ%%iﬁ%%“lvrg%egtﬁsém SRS EHES SRoWh IHEIGE “1BRNGTFS, e
ERItHE Rty ivey cohfiguredrdifferémthenlroFig 24 8ramitdivena§linelude a
afiRggenenataling means303dittedwith a handle 3033, or including a
hollow penetrating means 303 with a handle 3033. Unit Il may take
[CAdvhitagesofvan26i therefmbbdimentsddpitiectinetiexRigsdittdioct. 7or as
» HORL204: in yetianethar smbhadiment; thedhuftihincludes rotary, fastener

d61 \%it he g)enetr%llpn means 303 and the cannuia 305 already inserted
Theréin. i Thar ehse RS W68 fHay BE GHatRRRT A exi Ty Bteg s

Uvithigh thmaysbediensoved somair (purgingn [0130%Figz20 Showscoptibnater

Ucemponenis-for intearation.with the-reusable unit, 25 ,:25 sembodiment
2000, Such o .tig may ing)lude an Input/O,utdput pad (or I/O pad) 102, a

pléa?%g}e gvié%a?fbﬂ? Rl 108, BREPSRE BrinofaTdbhargeabE Y atteries

Infe38:Mi003B1 Pottisipodtible tirdidd2an, Hdeviceoh thedistalexterior face

mefihe reusable unit 1, opposite that face of the unit, whichadheres to the
skin S. Thereby there is



provided an additional means for communication. The I/O pad 102 may be

fitted with input means such as but-1011(s) and/or keys, or a USE port,

anyeatgutsmsans such as T FIDs, and even with a display if desiree. 2bb€oo1276

I/O pad 102 is coupled to, and re e;iyes inpuL and output commands from

both, the controller and transceiver 101, and from the user U. [00132] A

safety device 104 may be coupled to an. independent flow sensor

configured to monitor the fluid pressure pulses delivered to the

(5w Bthearheexteermity 206 Hinfithe flexibjetube R056: 400133 davcantiast

AW control )Y . Which, derives flow rate, thus

N rmeieg o I arereaon 15 (e by E Loy sealioy g

R reiREhBEIMHE REFSH dV iR T oR FTAp U dc iy se e d Pitee & Bt

tipressurer geherateditigthe-tube 2050 Thr-atiditionobasstand-alenesfiidne

HSlowsensor, not shown in the figures, may be added if desired, to enhance

the reliability of the system 1000. 1001341 Fig. 211s a schematic

[Py etationrobianiexe mplanypressiterseasakgeviceiil ke whe20%is
W(aTolg i e igid base 2011 carried by th

h%%ﬁ%z%;&%ﬁ??ﬁ%@%%{%%ﬁ5%%%%%%g%n;séfmﬁs%aﬁ%aa%@unit |.

Hghtsracas the tubls 7987100351 e AUGe  orrihray Tekifiero fre o7
{d@é’{lﬁlﬁ%%x’ﬁ‘-ﬂ{!igﬁ%eﬁ?@%&&g Src’:lsgﬁz%udi%%g? @e"’}ﬂ%éﬁpﬁgﬁé&% %‘Eg%r%r by an

both leas may he supgorted on'the base 2011, and one beam
RBPET R BY TR b6 Teaes 0n5 tfite Separadorfinersiin Fig.comimaiehtss
ugitbosderdostyeeramin kandbnit)heandWhusemasks the separatien:ing 203 may

hatweeniihebridge 1041 and the hase 2011, When bothunits | and IT are

coupled together for loperation, the tube 205 is tightly enzaaed in a rigid
T RAHE S SRR B TR S BRRIGE Sod L e RS v Ee o mace.

[(RISAAFIRGINC PIESSIIG, Sensor 1047, as an ¢ é?é?g '%gés% ST and DD
device, may be retained in the beam 1045 dispose opposﬁe fhe base’20:
I BTt rdiTeR fEoRiARe Wit THE ATE B0 1B\ her s e pated of
bdiguid bargbssin @hée \i\ritébh)dishmheimlwy_:fﬁﬁ; ﬂmtpﬁ)emelea@tfim@éegﬁme
m@@@@%@é&&%@&fém@%@&lﬁgm%&M@Eé{ﬂ?d into WO
2007/052277PCML2006/001276 - 26 - an electrical signal commua couple
[068 I aitks H OOntosthendaticalihamt anseeiverdOl «{003361 Figudaishows
wschematically an advaniage faken from, e dispositon of the tvyo legs,

1043 to integrate both the delivery and receiving contacts, respectively

EIE A 1070 N e L RAE T tAEEHFERERFE sensor device 1047,
o201 381 A tacelving contact 107, may be disposed.n the free extremity
[ 10414 o%each leg 10%3,131% Jgggle ﬁ/lqe%())/?g(l)en%gct%zngoég r%/% geeegllsﬁﬁggéq
rodpigdie tHarate o Hrepasaie plalhte derthoAs ay vaididermesllylling
frcoupled to each receiving contact 107 passing in the interior of each leg
1043. 100139l A. lead 2013 may be electrically coupled to each delivers,
[088hacs 220 PasdmgAhTosyirthenhasd Rt cniiongh dtshéwrrithe
1diguresppachOfie:or hath contacts:eul 6f a pak:-comprsing.adelivery
CORtAct 22 regelving contact 107.may be spring-loaded for better
e ianca o 084D The bieLoBlest e preas e Sensc 047
NI EHP PSSP GRS L A e S slispipr p GpoTeontite trainisiof HUdnTae of
piflaid 106hAawipg thr eughdhetube205may-easildetest-hasat and-holus
fluid flow. patterns, and report accordingly to the controller and transceiver
o e e L0 o Sl R S O B Tow
A E8SYFC, such as caused by a leak, i.e. diseng,agefmnt o, rupture, will

ily. nd repaorted. . .
[O@é%? %18;%5 Y 1E1?strg etsec%[ %ga?’npge oef% Bt.gngSSIOn of rotational motion from the



[00141] In a train of pressure pulses, each pulse may be characterized by
an amplitude A, by a pulse width w, and by a distance T separating two
consecutive pulses, indicative of the period T. [00142] Fig. 23 shows a
graph B4R %Ample of a pulse train derived by the piezoelectrfgrdedijpg01276
sensor 1047, with respect to a set @f 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.
foora 3|08 sdhstiue s iy Be proportioractsethel4srddstrelbt fH6Me Lid,
e siee 120586 raterab e remainsavithin: g e deteimipad:beundases,
M DO A0S 2, 1hUs AN ADIESSUIS, MAYINAISAIPR 1o and
6cdilsion, On the contr%ry,}]ow pressurg may Point to alea , such as a
ripiaresiveealer Hiscbime dorrcer erereraekO6f |igfages 2P urtho et
onerennbndicne Mthetperiag dinaay-beppropartirmticthienspeathqbar 1069
setatonaL e wiee! 10at ol i dansiel sementalo. Muapranartional ie
fhé volume o |nJectyéd quanta of liquid. In Fig. 23, the surface delimited
seanken- the curve of the measured pressure wave and the abscissat,

nparative to the multiplication .of A and w divided by T, is indicative
s, et s e bt B
drjyesmriewr Branil(2) THeck catfiers AsRUsearr eMdpikicarsreeisaiisiial
conificienh.andidependsopiheoneriaecdiasmatemalthe: e 2061 0f00dAR)
he safety.device ' luable independent support ooIeQl an ing
S S R e e o
feindopoRstrigRs AdleripiigieaigBrdus titration or to an imminent

IS detected in.some embadiments of the, invention, [00146] ..
AR et S I et rae e hass B A L e

abdeer, KUferiakingfioar SeHsariodrepiacehsentisf, etvmfasiarristo the
e sensor 1047. 001471 An al module 106 may be pravides,
@‘ﬁ%ﬁ%% ?bBlOWS a Fﬁleeao ?eﬁ%]hc ictuatorai&ltatnfce{lsui GB%%IYE%‘?. %o?h PO%% on

may be cou 0 thereceiving con g power, and

thetheripderroflerdwel fdiiseailer 192 foreoaiding corstitlectobmieyhe &
yeRd 40 Rrpida AleiibIesRRISR Wia.aanoer wigaaleBittes By dhestrike to a

ontr and transcejver.1 d/or by the salmi device 104. The Law_
?ﬁ%%u?ggfoﬁ%gflo%%e?r}ﬁepféﬁgegr-%@'to emit an audible, visual, or sensory

$igpa], Gy LReraten: af rrspectieihanbiEieh 2 HEbtOp vy atartihey
vihrator is the preferred. implementation sin it | is dispose the skin

e e i R DR B0 G RS SAh 08 S
Witkibat theserfoardirgsitieing aware thereof. [00748] An alarm may be

iyen, in_response to a 'signal from th troller and transceiver 101

A hE e T CHEF PO OEoeTte  apforment 105 and
tofditionate peHomsretice BHilieeniinesedd wsigriatfroherherady sapiated
Sctisen 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

TP 20 Fdiréctiytherbtoevaly thisughlsemisa Tonhabtioryisaiseskbwn in the

a8 m st 1801424, TheLneine dORthe safetvadgyicad Db oantotiein the
transfer element :05 are activated o JX after Oclf rative c?E)nnectioﬁq of #&%
a e

 FESBIERIETWIT the B PEESIS Uriit if 8 E&t3BIEHAd 11 Pararel:
coritrollaraan dararsceiler 10T meydnimwirdlessdkated asighasraythis
RMLLRGRIOLMAIIN MRigh May.elay these Rl sighals o) elechanic,
%%dernal receiving devicets, c&rengﬁ%telrs, and petworks Oge%ga ll%s%ﬁ?@ﬁ'b’ib
SRS s STy A S e abie battar oA 1450 integrated Within the
raensaoteonpisite totprdnidedasiditiovait Elmtilifjotth thendyerartober he
battery 108 may be charged by connection to an external battery charger
via a charging port.



[00151] In Fig. 20 the controller and transceiver 101 are shown coupled to

the 170 pad 102, the engine 103, the safety device 104, the transfer
eleraent 465, the alarm 106, and in hi-directional wireless commpEpjgaliofoo127
with the remote control unit TV. The controller and -transceiver 101 may

be microprocessor-driven for com#itanding and managing units | and I,

and configured to support hi-directional wire and wireless conmaunication

with the remote control unit TV. [00152] Fig. 24 illustrates an exemplary

wolock diagra ffesen%!e the' elegtronic gircuit of the GROYONEr ANt me

fansceiver 10- is a control-with-transceiver module. A
omttoptheEsselorury 2021l BB B Es6Hh tm%ﬁf&?éf&%ﬁ%el}%m
(i€aupledrte. a transceiver 1013 having an antenna 1014. The Le 1011 may

also be coupled to an engine driver 1015; an.i-VD converter 1016, which

[GA%RIrE: FEeduplearey sohwhegriioroty PR e ! g e f&ft?ﬁﬁ&ﬁlré’&f‘to
nﬁ%@&xﬂmmtﬁl@t}&i&ﬁe@a@iﬂp%ﬁﬁ ragaNe $Etodchdnttha ong ohmaneroller

n;gsmo%r easCG C{112 refelrred to herelfh%eleqyg ﬂ?)? M ]Sr% Iy %9@(?13%?@%’3@}' as

‘ spon t6"i sffruc 1ons and commands. 100153] For example, the AP
6&@@&6ﬂecelves commands from the remote control unit IV via the antenna
4 and the tra er 1013, then fet ata an éecg pLe ramis
[‘#%3“% {al ésor%ngreﬁ%ry Igs Ana gﬁé@%&’:\tlt%G%(f?ﬁ e transcelver 1?)13 also
ebreefe?ébﬁ/uemmﬁbmtba@éewf@ﬁ e oy DI asterstdie P Fagratis and
véiadherein andtetaieve.datadneteiraelivisyiadhe srennaitd b that
the transceiver 1 3 (o{0) icates with the em%e/ G0 ggHV napld ﬂl
a&%oﬁeé} \%lflrf%%er (r)é;((:)eT/Perstﬂeﬁriﬁl{?ec%%r}gtﬁaonsgteslvers r?otS EnnluOWD in the
tiyUeee OO IS OTHEEO DT MIAP LR esiot Ko AaREES e RIS Ver
2A@1bfeeaGHvation L3 dctuobiiie enginedks canttieceivesiteesback from

S RLISESAlEN deviceial 1%, HAM We fe5gveddigadback, the or

rna derive comparisons, an may, | necessary emit correction
[EFNFANAD t@glger@ﬂ gl deivien 40150100185 Feethack signadsdsannghe
safety, 9?&4"’% TiSEeee J@%@P%O%as{g%% mavhe 10, uP

B TVia AV converted by an AID converter 1016 into

figigihtsl Bhpds. T@M}BB?LOFQ}?W ﬁﬁa@%ﬁ@eéﬁfﬁwﬁ%ﬂ}&ﬂ the
v@mctrmg enidehieen theidR A01d anshlibierMGpado0R ThefiRid0ldiay

%PE&{ #ﬁn&la%%ryra&é\/@%ﬁ ReGeSEAN: LAWer ;wagwmm%%all

alne om the receiving contacts 107 coupled to hate-ries
%Jﬁt@hlﬂh eIt R RTES B EHEGH %%B]af‘c@?}f’ T, Feehageaple G AB ey
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[00160] Fig. 27 is a side elevation of the latched units land IL A strip of
peel-off tape 24 covers a layer of adhesive 25. With the tape 24 taken off,
the unit E may be brought in contact with the skin S. not shown in Fig. 27i
to adhere thereto. If desired, but not %hown in Fig. 27, adhesive may be
added to unit Tin the same fashion as ¥éscribed for unit 1. 1001611 Fig,
28 presents another embodiment, which also shows knit | and unit Il
separated from cacti other, while unit Ill is again depicted siimbolically as
0B§! led to upit IT in the plane of the paper.instead gf being in
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computer program actually running, and battery state. [00170] The
exchanges of data and the communication processes maybe governed by
known techniques ensuring data svourity and data integrity, and taking
advantage of known handshaking ang secured courramicatitm: protocols,
all well knonsm to the art t001711A hahdset I/0 pad can he disposed on
the remote control unit 1V, inatvirg the display 400, the keyboard 411, and
the alarm 415. [00172] Operation of the system 1000 is described
inbelo way of example,.anly, since the order Of operations
e ke SR it b Rt ceh bl o and Ty scatd
in prehlitactiné); generakimograans HinsEUGHORS 386 COMMaNds MaVIR8 05 may be
anPiglea ﬂgtf% the;remote control. TV, and thereafter, personalized data for °
the individual user I: may B SHGRE 16817P12R41 trmnrrbift, Wi Userhe piug 3053
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CLAIMS 1.A medical infusion system (1000) for providing sustained
infusion with controlled rate injection of a fluid into a body of a patient, the
system comprising: first separate reusable unit (1), comprising: a
controller (101) for managing opera}lpp_s, a transceiver for communization,
an eune (103) for generating motion for a fluid. transfer system., and

a first portion (105) of the fluid transfer system, the fluid transfer system
becoming operative for transfer of the fluid when the first portion (105) is

' econd; jon. of the fluid tran ) ;a
D e e eSS DU

308207 porets o ghwamséosystem] fomoper ativeted wpkitgpto thisifistpisrtiored in Fig.
14(105) B ES8DPIK @&%AJ@ﬁlbgkqwbt{?%'&i%%ﬁ%é%ghﬁ% &ﬂggagﬂt!ﬁ%ﬁ?

enable fluid communication between the reservoir and the bo

[0PRiBNFRNIsaheRs engsRUaeH2! aRarY (20Rfordaliviery AlRAWRS Bpletable
the first unit (1) when the first unit (1) is operatively coupled to the second

unf b @RS SRS U NS hprisin R REAALR I EIOB 6 ivse sy thenabling
bigly @ftheopatients penetatigs means:3Q3) fited dadthe campwa; @dhe cannula

inlet opening 3063, via the cannula discharge opening 3059, and into the body.

[00112] The entry aperture 2063 and the exit aperture 2065 may be appropriately sealed

to assure flow of liquid only via the cannula 305, and thus prevent unwanted escape and
loss of liguid out of the well 206.

[00113] Fig. 16 shows a well 206 featuring a vent tube 2091 with a vent tube inlet 2093,
and a vent tube outlet 2095, providing for fluid communication from the interior of the
well 206 to the exterior of the envelope 2001, The vent tube 2091 may be inserted into
the well 206 and the envelope 2001; the well and envelope may be made of viscoelastic

material to seal fluid exit but via the lumen of the vent tube 2001,

[00114] A cap may be included for covering the vent tube outlet 2093, but it is not
shown in the figures, since it is removed prior to use. If desired, an entry seal 2085 may
be appropriately disposed in the envelope 2001, As described hereinabove, air may be

purgzd before or after coupling of the reusabie unit I with the depletabie unit IL.

[60115] In Fig 16, an embodiment of the injection unit III is the same as that of Figs. 14
and 15. Upon insertion of the injection unit III into unit I, the penetrating means 303 and
the cannula 305 pierce both the envelope 2001 and the well 206, and also pierce the entry
seal 2085, if itis mounted. During insertion, the bottom portion 3037 of the handle 3033
pushes the vent tube 2091 into the well 206 and seals the vent tube outlet 2095, The

cannula 305 isretained in position due to friction, as described hereinabove with

reference to Figs. 14 and 15.

{00116} Fig. 17 shows a cannuia 305 driven by a cannula driver 3039 that is fixedly
retained to the handle 3033 of the penetrating means 303. The cannula driver 3039 1s

affixed to the handle 3033 and to the penetrating means 303 instead of the ram 3038
shown in Figs. 14, 15, and 16.

[06117] The cannula driver 3039 operates in association with a cannula 305 having a
male screw thread 3058 disposed on the exterior portion adjacent the cannuia inlet



a fourth separate remote control unit (1-V), comprising: a transceiver (405)
for communication with the first separate reusable unit, at least one
memory (403) for stming at least one of one or more computer programs,
data, and instructions, a control modte (401) coupled to the at least one
memory (403) and to the transneiver (405), and operative for receiving,
executing, and emitting data and instructions, and an 110 user interface
for communication of data with a 1.1567 and for sending MC S LLP -, 34 -
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[06118] Once the cannula 305 is firmly threaded and retained into the well 206, the
penetrating means handle 3033 may be pulled out of the unit II, which may also retrieve

the cannula driver 3039, The cannula inlet 3063 is now open to permit transfer of liguid
from the well 206 to the skin S or body B.

[00119] InFigs. 11,12, and 14 to 17, the cannula 305 is shown for insertion in
perpendicular direction into the skin S. However, if desired, other configurations may be

possible which permit insertion of the cannula 305 at other desired angles.

[00120] Fig. 18 depicts still further embodiment of the dispenser, which is provided with
arotary joint 60 allowing rotation of the injection unit III in both clockwise and
anticlockwise direction, for insertion of the cannula 305 at any angle from 0° to n360°,
with n ranging from 0 to w. In practice, insertion may be made at an angle ranging

between the vertical and horizontal direction of the cannula relative to the skin S,

{00121] Fig. 18 is a partial cross-section of a plan view of unit II, showing the
downstream extremity 2051 of the flexible tube 205 fixedly coupled in fluid
communication with the entry aperture 2063 of the well 206. In Fig. 18, the well 206 1s

disposed in 2 horizontal position, being substantially parallel with the skincontacting
surface of unit II.

[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. 10to 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 cannule 305, which is provided with a radial bore 69. The cannula

AMENDED SHEET



2. The system (1000) according to claim 1 wherein the second separate
depletable unit (1) includes a well (206), and wherein the carmula couples
to the well for insertion into the body to provide fluid communication
between the well (206) and the body24B: The system (1000) according to
claim 1, wherein the second separate depletable unit (Il) further comprises -
a rotatable member (61) for receiving the third unit (HI), said rotatable
. member (61) provides fluid conunication hetwe-n the tube (205) and
is iggeiAen CopBY il qhe widterAnE000) ae covdibito Thainmdne riist¢herthirstovided
it CLR)LL t j S 1000) according.to.claim.1,.c . .
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7. The system (1000) according to claim 6, wherein the pressure sensor

X ORI OR (APPSRt iad $EAsor (1047) positioned adjacent the tube

. ~35.S.The system (1000) according to claim 1, further comprising
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appone AL ST hensysterg (6600} ateordidigtotataiyihdwiereint aperti@e 2065 and the
S8 seRarate.depletuple no it (1l) includes delivery contacts (2209)

electrically connectgd to the at least one source of energy (201); the

oitsisyenarals.ieusable i (hipakidlesd seeiving oniacls (A97HEONNBIRE ong e
to the controller (101); and wherein when the first separate reusable
uhit-(1)qPEpEratoes Eaifbien ¢ thesdnche weparftsaiep|élaltie daitithy, position, a

ioteglelivery eentacts (2209 a1eLorRIgH @ the 1eceMnNg eGSO R d0yves 68

deliver power to the first separate reusable unit. 11. The system (1000)

o o Ff iy T MR A B FHETERT BPTEAEt Ohaldhee @BlifRTFadticts (2209)

q eceiving contacts gloz is scp;in Igaded. 120. The system " 00) ]
S TR o S B SR P RS S R R @ handle
3@%@!@&@%@[3&@‘{%@\(&@&1}3 and purging out of air, the cannula 305 may serve

for the exit of liquid. However, it is also possible to purge air when the cannula 305 is
fitted with the penetrating means 303. To that end, the penetrating means 303 is hollow,

and is provided with a radial bore 69 for liquid communication with the well 206 and with
the exterior of unit I

[00127] InFig 18, the cannula 305 is received within the fastener 61 and is situated
inside a cutout 71 provided in the unit IT A different embodiment of the rotary joint is
shown in Fig. 18, in which the unit I is not provided with the cutout 71. The

tongue 67 and the grooves 68 may be disposed slightly differently.

[08128] In both embodiments shown in Figs, 18 and 19, the unit III may be configured

differently. InFig. 18, unit ITl may include a dagger penetrating means 303 fitted with a
handle 3033, or including a hollow penetrating means 303 with a handle 3033. Unit [II

may take advantage of any of the embodiments depicted in the Figs 11 to 17.
[00129] In yet another embodiment, the unit I includes rotary fastener 61 with the

penetrating means 303 and the cannula 305 already inserted thersin. 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 componers for integration with the reusable unit I, as



13. The system (1000) according to claim 1, wherein the cannula (305) is
insertable to the skin at any desired angle. 14. The system (100(_))
according to claim 1, wherein the second separate depletable unit (11)
comprises a cradle (28) for releasably receiving the first separate reusable
unit (1). 15. The system according to claim 1, wherein least the second
separate depletable unit (H) is releasab y adherable to the sldn.
PENETRATING MEANS | NEEDLE

embodiment 2000. Such options may include an Input/Output pad (or I/O pad) 102, a

safety device 104, an alarm 106, and one or more rechargeable batteries 108,

100131} It is possible to add an I/0 device on the distal exterior face of the reusable unit
[, opposite that face of the unit, which  adheres to the skin & Thereby there is
provided an additional means for communication. The /O pad 102 may be fitted with
input means such as button(s) and/or keys, or a USRB port, and output means such as
LEDs, and even with a display if desired. The I/O pad 102 is coupled to, and receives

mput and output commands from both, the controller and transceiver 101, and from the
user U.

{00132] A safety device 104 may be coupled to an independent flow sensor configured

to monitor the fluid pressure pulses delivered to the downstream extremity 2051 of the
flexible tube 203.

[00133] In contrast with the controlier and transceiver 101, which derives the flow rate,
thus volume/time of liquid transferred to the body B, as by equation (1) hereinabove, the
safety device 104 may directly sense pulses of liquid pressure generated in the tube 205,
The addition of & stand-alone fiuid flow sensor, not shown in the figures, may be added if

desired, to enhance the reliability of the system 1000,

[00134] Fig. 21 is a schematic presentation of an exemplary pressure sensor device. The
tube 205 is seen in cross-section, supported by a rigid base 2011 carried by the
depletable unit I, while a rigid bridge 1041 disposed on the reusable unit I embraces

the tube 205.

[00135] The bridge 1041 may inciude one or more iegs, and preferably, two legs 1043,
distanced and separated apart, both legs may be supported on the base 2011, and one
beam 1045 supported by the two iegs 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 T 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,

I00136] A piezoelectric pressure sensor 1047, as an example of a Pressure sensor
device, may be retained in the beam 1045 disposed opposite the base 201110 be in direct
mechanical contact with the tube 205, When a puise of liquid surges in the interior of the

tube 203, the piezoelectric pressure sensor 1047 senses that pulse, which is transiated into
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an electrical signal communicated via a couple of leads 1049 to the controller and

transceiver 101.

[00137] Fig. 22 shows schematically an advantage taken from the disposition of the two
legs 1043 to integrate both the delivery and receiving contacts, respectively 2209 and

107, into the structure of the pressure sensor device 1047,

[00138] A receiving contact 107 may be disposed in the free extremity 1044 of each leg
1043, and a delivery contact 2209 may be disposed  opposite thereto on the base 201 1.
A lead 1048 may be electrically coupled to each receiving contact 107 passing in the

intertor of each leg 1043,

[00139] A lead 2013 may be electrically coupled to each delivery contact 2209 passing
through the base 2011. Although not shown in the figures, each one or both contacts out
of a pair comprising a delivery contact 2209 and a receiving contact 107 may be spring-

loaded for better conductance, if desired.

[00140] The piezoelectric pressure sensor 1047, which responds by emitting signals in
proportion to trains of quanta of fluid 1055 flowing through the tube 205, may easily
detect basal and bolus fluid flow patterns, and report accordingly to the controller and
transceiver 101. Furthermore, high pressure, such as caused by an occlusion, or low
pressure, such as caused by a leak, i.e. disengagsment or rupture, will also casily be

- detected and reported.

[00141] In a train of pressure pulses, each pulse may be characterized by an amplitude
A, by apulse width w, and by a distance T separating two consecutive pulses, indicative

ofthe period T.

[00142] Fig. 23 shows a graph as an example of a pulse train derived b‘y the
piezoelectric pressure sensar 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 operationél status of the system 1000, say as

represented by the three parameters A, w, and T

[00143] The ampiimde A may be proportional to the pressure of the ligquid in the tube
205, and preferably remains within predetermined boundaries. Too high an amplitude 4,
thus too high a pressure, may indicate an occlusion. On the contrary, low pressure may

point to a leak, such as a rupture, releass, disconnection, or even lack of liquid.
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[00144] In one embodiment, the period T may be proportional to the speed of rotation of
the wheel 1051 of the transfer element 105, thus proportional to the volume of injected
quanta of hquid. In Fig. 23, the surface delimited between the curve of the measured
pressure wave and the abscissa t, thus comparative to the multiplication of A and w divided
by T, is indicative of the flow rate Q of the injected liquid, as represented by equation
(2):

Q=k*A*w/T  [mm’/min] 2)

The coefficient k is an empirical one-dimensional coefficient, and depends on the interior

diameter of the tube 205.

[00145] The safety device 104 1s a valuable independent support tool enhancing the
reliability of the system 1000 regarding the delivery of alarm in case a trend pointing to &
developing dangerous situation or to an imminent danger is detected in some

embodiments of the mvention.

[00146] Although not shown in the figures, one or more safety devices 104 may be
added, such 2s a flow sensor, in replacement of, or in addition to the PIessure sensor

1047,

[00147] An alarm module 106 may be provides, which may be coupled to the receiving
contacts 107 providing power, and to the controller and transceiver 101. The alarm
module 106 may be used to provide alert in response to a danger si gnal emitted by the
controller and transceiver 101, and/or by the safety device 104. The alarm module 106
méy be mmplemented 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 becauss the delivered signal is a

privately sensed one, without the surroundings being aware thereof.

[00348]} 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.
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[00149] The engine 103, the safety device 104, and the transfer element 105 are
activated only after operative connection of the reusable unit I with the depletable unit II
is established. In paralle], the controller and transceiver 101 may emit wireless alarm

signals to the remote control unit IV, which may relay those alarm signals to other external

receiving devices, computers, and networks.

[00150] Optionally, a battery, possibly a rechargeable battery 108, is also integrated
within the reusable unit I, to provide additional reliability to the system 1000. The battery

108 may be charged by connection to an external battery charger via a charging port.

[00151] InTFig. 20 the controller and transceiver 101 are shown coupled to the VO pad
102, the engine 103, the safety device 104, the transfer element 105, the alarm 106, and in
bi-directional wireless communication with the remote control unit IV. The controller
and transceiver 101 may be microprocessor-driven for commanding and managing units I
and I, and configured to support bi-directional wire and wireless communication with the

emote control unit TV.

[00152] Fig. 24 illustrates an exemplary block diagram presenting the slectronic circuit
of the controller and transceiver 101, which is a control-with-transceiver module. A

microprocessor (or uP) 1011, having one or more memories 1012, is coupled to a
transceiver 1013 having an antenna 1014, The 1P 1011 may also be coupled to an engine
driver 10’15, aﬁAfD converter 1016, which in turn, is coupled to a MUX 1017, The UP
1011 may be configured to read, operate and Tun computer programs stored in the one or

more memories 1012, referred to hereinbelow as the memory 1012, as well as to respond

to instructions and commands.

[00153] For example, the uP 1011 receives commands from the remote contro! unit IV via the
antenna 1014 and the transceiver 1013, then fetches data and computer programs from the
memory 1012, and storss data.therein. The transceiver 1013 also preferably

conumunicates with the memory 1012 to store programs and data therein and to retrieve

data thersfrom. Itis via the anterma 1014 that the transceiver 1013 communicates with

the remote control IV, and if desired, with other receivers, emitters or transceivers, not

shown 1in the figures.

[00154] The UP 1011 may then emit commands to the engine driver 1015 for activation
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of the engine 103, and receives feedback from one or more safety device(s) 104. From
the received feedback, the 1P 1011 may derive comparisons, and may, if necessary, emit

correction commands to the engine driver 1015.

[00155] Feedback signals from the safety device(s) 104, received from analog sensors,
may be fed to the uP 1011 via a MUX 1017, and converted by an A/D converter 1016
into digital signals.

[00156] Furthermore, data and commands may be exchanged between the uP 1011 and

the /O pad 102, The P 1011 may also activate the alarm 106 when necessary. Power
for running the P 1011 may be obtained from the receiving contacts 107 coupled to
batteries mounted in unit II, or to an optional battery 108, rechargeable or not, mounted

on unit L.

[00157] In practice, the electronic circuit of the controller and transceiver 101 may be
integrated in a manner well known to the art, as a low power-consuming single chip, such

as an ASIC, i.e. Chipcon®, Zarlink®, and the like.

[00158] Fig. 25 sﬁows unit I and unit II separated from each other, while unit I1[ is
depicted symbolically as being coupled to unit II, even though shown in the plane of the
paper instead of béing in perpendicular thereto. Unit I may include releasable latching
arms 21 and a recess 23 to receive unit I. Unit I may include latching grooves 22
configured to engage the latching arms 21, to firmly but releasably retain both units I and

II together.

[001359] In some embodiments, 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. 27 is a side elevation of the latched units I and TI. A strip of peel-off tape
24 covers a layer of adhesive 25, With the tape 24 taken off, the unit Il may be brought in
contact with the skin S, not shown in Fig. 27, to adhere thereto. If desired, but not shown

in Fig. 27, adhesive may be added to unit I in the same fashion as described for unit II.

[001€1] Fig. 28 presents another embodiment, which also shows x'miti and unit II
separated from each other, while unit III is again depicted symbolically as being coupled

to undit IT in the plane of the paper instead of being in perpendicular thereto. Unit I is
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shown to have a cradle 28 for releasably receiving unit T thersin.

[00162] Fig. 29 depicts unit I securely snapped into the cradle 28, but releasable
therefrom when depleted. In the same manner, as for uﬂit Il 'in Fig. 27, the bottom of unit
Imay also be covered with peel-off tape 24 covering a layer of adhesive. An O-ring 29,
or other sealing element 29, may be coupled to unit I to ensure sealing when engaged

with unit IL.

[00163] One of skill in the art will appreciate that other releasable snap-on mechanisms

are also available to firmly couple botl units I and II when engaged.

[00164] Fig. 30 is a block diagram of an example of the remote comtrol unit TV , Which is
a handheld set operated by the user U. In some embodiments, the remote control unit IV
is the user interface with the system 1000, by which programs and/or commands are

emitted and received, and the system 1000 is operated and controlied.

[00165] As shown, microprocessor-driven command and control unit 401, able to run
computer programs stored in a memory 403, is coupled to a transceiver 405, which in turn
is coupled to an antenna 407, for wireless bi-directional communication with at least unit
. Communication with external devices, computers, and networks is also possible, if
desired. The command and control unit 401 may also be coupled to a display 409, and to
an alphanumeric keyboard 411, An alarm device 415, such zis'a LED, a buzzer, or other

known devices, may further be coupled to the command and control unit 401,

[00166] Exchange of information, such as computer programs, memory data,
wmstructions, and commands is achieved with the system 1000 (for example), and with
other external and remote devices, computers, and networks, not only via the transceiver

405, butalso via an Infra Red port  (or IR port) 421, and 2 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 viz a battery charge port 427. The battery may
power the command and control unit 401, the transceiver 403, 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 inFig. 30, may be implemented as multiple

devices if desired.

[001G8]  For operation, the memory 403 of the remote control unit TV may be loaded

with programs via the transceiver 405, or via the TR port 421, or via the USB port 423,
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For injection of the liquid, according to needs, the user U may enter mstructions and
commands via the keyboard 411, to communicate via the trangceiver 405 and the antenma

407 with the controller and transceiver 101 of the reusable unit L

[00169] Information received from sources external to the units of the system 1000, as
well as data Teceived from unit I, may be displayed on the display 409. The command
and control unit 401 may analyze system status and receive data for output of selected
information and necessary alarms on, Tespectively, the display 409 and the alarm 415,
The display 409 may also be able to show various status data, such as liguid delivery rate,

computer program actually rurming, and battery state.

[00170] The exchanges of data and the communication processes may be governed by
known techniques ensuring data security and dafa integrity, and taking advantage of

known handshaking and secured communication protocols, all well known to the art.

[00171] A handset I/O pad can be disposed on the remote control unit IV,
having the display 409, the keyboard 411, and the alarm 415.

[00172] Operation of the system 1000 is described hereinbelow by way of example

only, since the order of operations performed may vary.

[00173] Prior to use (and preferably upon manufacturs), general programs, instractions
and commands may be preloaded into the remote conirol TV, and thereafter, personalized

data for the individual user U may be added.

[00174] For treatment, the user U selects 2 Tiquid to be injected, such as msulin for
example, and further chooses a desired type of unit I If the reservoir 203 in unit I 1s not
supp lied pre-filled, the user U may manually fill the reservoir 203, taking care of purging
gir therefrom. Then, unit I with the reservoir 203 is operatively coupled to the reusable
anit T. The user U now selects a type of unit I, as desired, or as needed. In turn, unit I
is inserted info unit II to establish fluid communication therewith, whereafter the user U
commands operation of the transfer element 105 to purge air out of the cannula 305,
Next, unit I] is operated for insertion of the cannula 305 into the skin S or
subcutaneously into the body B, and the operationally assembled units L, II, and 1T 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 I from the single or

multiple batteries, via the dispensing contacts 2209 and the receiving contacts 107. The
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controller and transceiver 101 may execute computer programs and instructions as
commanded by the user U, via unit IV, or via the I/O pad 102. Computer programs and
instructions may also be deliverable to the controller and transceiver 101 as captured from
an external source. Emissions from external sources may be captured by unit IV through
the wireless transceiver 405, via the antenna 407, or the IR port 421, or by wire via the
USB port 423, Such external transmissions may be received from devices external to the

system 1000, from remote computers or networks.

{00176] Upon command, liquid is dispensed from the reservoir 203 according to
computer programs stored in memory, or in response to command from the user U. Then,
the engine 103 activates the transfer element 105 in associative operation with the tube
205 and the backing 207, to fill the well 206. Unit III forwards liquid from the well 206

and into the skin S or subcutaneously into the body B.

[00177] Faultless operation of the system 1000 may be monitored by the controller and
transceiver 101, and to enhance reliability, also supported by feedback signals received
from. a reusable sensor 21 disposed on the transfer element 105, and/or from the safety

device 104 coupled to disposable sensors disposed on unit 1.

[00178] To further enhance reliability of the system 1000, at least one rechargeable
battery may be disposed in unit L.

[00179] The system 1000 is thus an exarople of a sustained release delivery system for

delivering a beneficial liquid at a predetermined rate to the skin S or body B.

[00180] Having now described some embodiments of the invention, it should be
appazent to those skilled in the art that the foregoing is merely illustrative and not
limiting, and it should be understood that numerous changes in such embodiments may be
introduced without departing from the true spirit of the invention as defined in the

appended claims.
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1 A medical infusion system (1000) for providing sustained infusion with controlled
tate injection of a fluid into a body of a patient, the system comprising:
a first separate rensable unit (1), comprising:

a controller (101) for managing operations,

a transceiver for communication,

an engine (103) for generating motion for a fluid transfer system, and

a first portion (105) of the fluid transfer system, the fluid transfer system
becoming operative for transfer of the fluid when‘ the first portion (1053) is operatively

coupled to a secondary portion of the fluid transfer system;

a second separate depletable unit (I1), comprising:
a secondary portion (207) of the fluid transfer system, for operative
coupling to the first portion (105),
2 reservoir (203) for holding the fluid to be infused,

a tube (205) to enable fluid communication between the reservoir and the

body of the patient, and
at least one source of energy (201) for delivery of power to the first unit (0

when the first unit (I) is operatively coupled to the second unit (II);

a third unit (IIT), comprising:
a cannula (305) for insertion into the body of the patient,
a penetrating means (303) fitted to the canmula; and

a fourth separate remote control unit (TV), comprising:

a transcejver (405) for cornmunication with the first separate reusable unit,

at least one memory (403) for storing at least one of one or more computer
programs, data, and instructions,

a control module (401) coupled to the at least one memory (403) and to the
transceiver (405), and operative for receiving, executing, and emitting data and
instructions, and

an /O user interface for communication of data with & vser and for sending
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instructions from the user to the controller (101),

wherein the controller (101) for managing operations is configured in such a

manner that upon:

emission of appropriate instructions from the fourth separate remote control
unit (IV),

operatively coupling the first separate reusable unit () and the second
separate depletable unit (1I), and

the cannula (305) being disposed in the body,

power is supplied to the engine (103) for generating motion for the fluid

transfer system, and fluid is transferred from the reservoir (203) to the body.

2. The systemn (1000) according to claim 1, wherein the second separate depletable
unit (IT) includes a well (206),-and wherein the cannula couples to the well for insertion

into the body to provide fluid communication between the well (206) and the body.

3 The system (1000) according to claim 1, wherein the second separate depletable
unit (1) further comprises a rotatable mernber (61) for receiving the third unit (III), said

rotatable member (61) provides fluid communication between the tube (205) and cannula
(305),

4. The systern (1000) according to claim 1, wherein the third unit (III) is a separate
umit.
5, The system (1000) according to claim 1, wherein the first separate reusable unit

(D) further comprises a safety dsvice (104,

6. The system (1000) according to ¢laim 5, wherein the safety device (104) includes

a pressure sensor (1047) monitoring a pressure in the tube (205).

7. The systemn (1000) according to claim 6, wherein the pressure sensor comprises a

piezoelectric sensor (1047) positioned adjacent the tube (205).



FIG. 19 FIG. 21 SL 1041 Thc - 1043 2011 1045205 FIG.22 WO
2007/052277PCT/1L2006101J1276 FIG. 29 29

235 MCSLLP
8. The system (1000) according to claim 1, further comprising a flow sensor.
9. The system (1000) according to claim 1, wherein the first separate reusable unit

(1) comprises one or more rechargeable batteries (108), the one or more rechargeable

batteries (108) are cha:rgéablc by comnection to an external battery charger via a charging
port.

10, - The system (1000) according to claim 1, wherein

the second separate depletable unit (IT) includes delivery contacts (2209)
electrically connected to the at least one source of energy (201);

the first separate reusable unit (I} includes receiving contacts (107) connected to
the controller (101); and

wherein when the first separate reusable unit (1) is operatively coupled to the
second separate depletable unit (IT), the delivery contacts (2209) are coupled to the

receiving contacts (107) to deliver power to the first separate reusable unit.

11. The system (1000) according to claim 10, wherein at least one of the delivery
contacts (2209) and the receiving contacts (107) is spring loaded.

12.  The system (1000) according to claim 1, wherein the first separate reusable part
(D further comprises an alarm module (106).

13. The system (1000) according to claim 1, wherein the cannula (305) is insertable to

the skin at any desired angle.

14.  The systemn (1000) according to claim 1, wherein the second separate depletable

unit (IT) comprises a cradle (28) for releasably receiving the first separate reusable umit

@.

15. The system according to claim 1, wherein at least the second separate depletable
unit (1) is releasably adherable to the skin.



