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SYSTEM FOR AN ENTERAL FEEDI NG PUWMP BACKGROUND OF THE
WO DMERIYSGN 1. Field of the Invention 5 The preB€NUS2003/010713
invention relates to a safety interlock system and
nore particularly to a safety interlock system for a
flow control apparatus. Mre specifically, the
preseni SAFETY| TNTERLACKSSYSTEMSEORt JNi ENEERBDKFEFDING PUMP
using a magnet-less adm nistration feeding set with
an enteral 10 feeding punp. 2. Prior Art Entera
feeding systens are frequently used for patients who
are unabl e to take putkEROONDALPNEHBNUNVENUION 15
sonme type of feeding systemto provide nutrition
t hnough g gastyirMesthalt itgpact of a patient, such as
the stomact— Typicalty,an enteral feeding system
sconpri seg A Hisposablf e AAMNI AR J eedidi@tSetirterlock
conjunction™wth a flow control apparatus, such as a

pu'%sﬁa@r[e,d%gﬁglnwf@ dd i 1188 PG P iRifedf #hterlock system

con ivery rate. The adm nistration feeding

sete of 1ha pf ic%ntﬂ:rél i Hdas:an iRt dgde ditally, athe

conmuni cation wth a source of fluid at one end and

dr ipqiescem%{ve\l}ﬁji S Aranged 4 ¢ be puted Bl wstem using
flng rfcess on the punp at the other "end, a nmounting
menber_ faor [ 25 iy nd at i j
1o skl UL R0 RS0 ltal) il e pceras
connect.s the drip chanber to the 524634 v2 WO
105004 FPBET US2003/ 010713

2. Prior Art
Enteral feeding systems are frequently used for
patients who are unable to take nutrition alone and require
15 some type of feeding system to provide nutrition through a
gastrointestinal tract of a patient, such as the stomach.
Typically, an enteral feeding system comprises a disposable
administration feeding set in conjunction with a flow
control apparatus, such as a pump, for supplying fluid to a
20 patient at a controlled delivery rate. The administration
feeding set of the prior art includes an inlet tube in

communication with a source of fluid at one end and a drip

chamber which is arranged to be mounted along a first recess

on the pump at the other end, a mounting member for mounting

25 the administration feeding set to a second recess on the

pump, and a pump tube which connects the drip chamber to the
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nmounti ng nenber while engaging a notor driven rotor on
the punp. In many enteral feeding systens the

wepgagmsent of the punp tube to the rotor coneeDUS20031€10713
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flowof fluid to the 5 patient according to the speed

of the rotor. In the event the adm nistration feeding

set is not properly nounted to the punp, an excess

f | ovyustt 1iou imé midlero Wik Lieh € nEeed ey as B0t FaR vl qatder on the
force of gravity which is highly undesirable. |nproper
noputiong of the drip chanber is 10 unlikely because

of the nechani cal configuration of that conponent and

its corlespomdi egteends fesdina Ky shaRs theowngagement of the
i nproper placenent of the nounting nenber, e.g.

belpowp dlvdoee tor tdwt gicddemfcarite ales pdst iflew éz:fgsfshblﬁi to the
the punp is nore likely if the adm nistration feeding
setpaits et iamurcopinlgy tongthe |sgebesh afhehsumetsr anin the event
i nexperienced operator who has not yet received

pr apey adnsitriatrdaom drm fdeslirgpearedt iien roft tdwometler aiounted to
feedi ng system |nstances of such i nproper

i nsfrad lainipon sof dxdvesadn Invs tafatfiloni d eddiouptsethdafieeding set
been reported. 20 U S. Patent Nos. 4,913, 703;

5, 20 Bhkuranthd&E O ¥H3R6 dfv ghasiqualwicicih ets dlighly

di scl ose a safety interlock systemfor a flow contro
appaididis-dyieyi demhprddea nmgitetria i ellte siwiwechdmber is
the region of its nmounting to an adm ni stration

f eqdinkeISetbdtamidyy of ragneidchaiale, caidguasataion of that
magnet, incorporated 25 into the nounting nenber. The

fl Qg ARparad Usorididordenag ragnaid<e dn etite pump.
sensitive switching conponent which detects the

Pr QR&feRlACetor adid ddidiatd PreHeafbitd ing member, e.g.

below, above or outside of the respective recess on the pump

is more likely if the administration feeding set is

improperly installed on the pump by an inexperienced

operator who hasg not yet received proper instruction in the
operation of the enteral feeding system. Instances of such
improper installation of the administration feeding set have
been reported.

U.S. Patent Nos. 4,913,703; 5,201,711; and 6,017,326 to
Pasqualucci et al. disclose a safety interlock system for a
flow control apparatus provided with a magnetic field source
in the region of its mounting to an administration feeding
set having a magnetic source, such as a magnet, incorporated
into the mounting member. The flow control apparatus
includes a magnetic field sensitive switching component

which detects the proper placement of administration feeding
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the recess of the flow control apparatus and prevents

woperarsseh of the flow control apparatus unl esBCT/082003/010713
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nmounting mnenber of the adm nistration feeding set is

in a properly engaged position to the punp. Al though

the safety interlock 5 system of Pasqual ucci et al.

pr eetdes aheexeskisencimsigs fdPv epstEiodg apPpgFatus and prevents
engagenent of the administration feeding set on the .

f | owerefitionl odppacatfdoy CoatFrdnePrased Uto UpleFsgdéhe mounting
t he magnetic source on the di sposabl e adm ni stration

f coginbgr o6t timkesminissiratiival Feediassisgs tig¢ in a properly
manuf acture. 10 Therefore, there appears a need in the

ar enbeged pafsdttyion e thec buspst évhttieatoh $hensaf@tsi vieterlock
to manufacture. There 1is a further need in the art

f osyateaf etfy Pasoerellock isest erh. tthavidess arotexagguienes means of
an adm nistration feeding set having a magnet in

or dersuivd ren siopenT epeagererererft tife tdvmifgedineg ikh fegeding set
on the flow control apparatus. OBJECTS AND SUMVARY OF

THon NYENHION cActaicdi rgipsrathes pritmamagigtectsesf tcherovide
present invention is to provide a safety interlock

sy stemfsemean c extaral dreadienglisysteemlichatdrensigtesattimn feeding
proper placenent of 20 the adm nistration feeding set

on g2t W eeonty ae lapparadai experaite it bjeantf aaft e,

present invention is to provide an admnistration

f eedi ng SRirdIred Sty dppeaidock riesi em disviaxt Mor a safety
magneti ¢ source, such as a magnet. A further object of

t he WRseHk idan AhdtS il i s iwd N manufacture. There
adm ni stration feeding set for a safety interlock
SYSlL further need in the art for a safety interlock system
that does not require an administration feeding set having a
magnet in order to ensure proper placement of the feeding
gset on the flow control apparatus.
OBJECTS AND SUMMARY OF THE INVENTION
Accordingly, the primary object of the present
invention is to provide a safety interlock system for an
enteral feeding system that ensures the proper placement of
the administration feeding set on a flow control apparatus.
Another object of the present invention is to provide
an administration feeding set for a safety interlock system
having no magnetic source, such as a magnet.
A further object of the present invention is to provide

an administration feeding set for a safety interlock system

that is inexpensive to manufacture.
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that is inexpensive to manufacture. 524634 v2 3 WO
2004/ 028595 PCT/ US2003/ 010713 Anot her further object
w@Rooskesspy esent invention is to provide a saf epgr/US2003/010713
interl ock system having a sensor arrangenent inside
the flow control apparatus for detection of a
magneti cal | y-susceptible netallic conponent on the 5 ,
adni ni stAratiter flasdiiry iecketofa Fhf tHERSHY} edvoption 1s to
the present invention is to provide an admnistration
f eatiawy deeta ferfetys dindtsr janlersien SR VIR
sensor arrangenent inside the flow control apparatus ,
t hatrreergmeent viars de oihe 1o srRfe?} ceparatwhekry detection
the feeding set is properly installed. These and other
objatts rfgndiel galekeraus erenth on eeteal Fial omePRenE Hen the
preferred enbodi nent of the present invention,
5d e ssodmioeis thye twegn of el ketand not by way of
limtation, which provides for a magnet-|ess
adni ni stYeit i onfustHeedibipsetof ortha pegseyt i reenbien is to
systemused in a flow control apparatus. In brief
sunpEsy, dé hen prdsent st reeitn oieeverg opes &od a safety interlock
substantially alleviates the deficiencies in the prior
ar tsydtyerprioav thdga assad et yarrdamydoekt sissede f ohe ahlow control
enteral 20 feeding system conprising an adm nistration
f eeshhpgrsets eldapt eshées @pesatavioenjagenemagnebia field when
flow control apparatus for delivery of fluid at a
1oconth®l feskifnd eséo Bs Pedpenly Acsoadled.to one aspect

of the present invention there

These and other objects of the present invention are
realized in the preferred embodiment of the present
invention, described by way of example and not by way of
limitation, which provides for a magnet-less administration

15 feeding set for a safety interlock system used in a flow
control apparatus.

In brief summary, the present invention overcomes and
substantially alleviates the deficiencies in the prior art
by providing a safety interlock system for an enteral

20 feeding system comprising an administration feeding set
adapted for operative engagement with a flow control
apparatus for delivery of fluid at a controlled rate to a
patient.

According to one aspect of the present invention there

25 1is provided a method for preventing improper system

operation which comprises the steps of providing a sensor

arrangement inside the flow control apparatus which is
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25 is provided a method for preventing inproper system
operati on which conprises the steps of providing a
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which is 524634 v2 4 WO 2004/ 028595 PCT/ US2003/ 010713
operatively associated with a sw tching conponent that
places the flow control apparatus in a first

el §sd Fdenbe 1B tas gontered helbum risttelries ¢eRpRpynEethat
is properly nmounted to the flow control apparatus and

a SEseRs Bhel ETéw | cont 86 ht @ppient uheimdni Al sk agteptrical
feeding set is not properly nounted to the flow

coptsol ARPAreheSadhini opesatoonfeedind| sat coatpopperly
apparatus is enabled in response to the first

el gotrical tstehe andwdisabliell appaespossandoa sheond
second electrical state. The second el ectrical state

10 Y6 bt - pEgYEBtat BewhéAn BONSARinapgpasatos freding set is not
operating while causing an alarmto be activated when

OpgL-abL Py ofiotifgefil ew tBeNELew apparaluapparattenpliad.
Inﬁagéordance W t h anot her aspect of the presentnp

in¥§ﬁ£59@ohbeEﬁei§18W0MBHEQO§ Ebpwraentr s appbiatiusn response
whi 15 1s arranged to receive a correspondi ng

adpiniaLrati-gp teedipgcaet stdbe swit eikapledmenertposse to
responsive to the proper nounting of the

adﬂn@i %EE@BB%lE%@Qii@_QlS%t;a%@d irhe pe@vndedlwctiriaal state
control nmeans responsive to the switching conponent

forRer IEBEE% %ﬁgr§ﬁb%nc%EtEB§ tewreentsr #rod0 operating while

apparatts oni: n"the swtching component detects
pr oper. . t he administhat Lon.f eeding
prgpgﬁéggg%%tﬁgglﬂitb AR Skeat holRf edirdg isel of the flow

_ _ Swi tching conponent is operatively
as%%%%%%ﬁdégﬂg}d%u§FQ%o%ttempted.

In accordance with another aspect of the present
invention there is provided a flow control apparatus which
is arranged to receive a corresponding administration
feeding set. The switching component is responsive to the
proper mounting of the administration feeding set and is
provided with a control means responsive to the switching
component for permitﬁing operation of the flow control
apparatus only when the switching component detects proper
mounting of the administration feeding set. Preferably, the
switching component is operatively agsociated with a sensor
arrangement comprising a Hall-effect sensor and magnet
reconfigured to be back-biased to enable detection of a

magnetically-susceptible metallic component on the

administration feeding set by the switching component when
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arrangenent conprising a Hall-effect sensor and magnet
reconfigured to be back-biased to enable detection of
@2002%2850net i cal | y-susceptible metallic conmpoPenusmnz/o10713
the admnistration feeding set by the sw tching
conmponent when 524634 v2 5 WD 2004/ 028595

PCT/ US2003/ 010713 the feeding set is properly nounted

t @ Hehe eblddwoc eettr dls  peqoperdtuFount ege &6r Fivre & At r?one‘r"l
anot her aspect of the present invention there is
pr@yadedud .di sposabl e administration 5 feeding set
adapted to be operatively connected to a flow control
appar atrus dagorcntaeolvidth deldbiey aFpeatuiaf tigie Present
patient. The flow control apparatus includes a
sWidwhitien cormenan dorvidddra ubtsnrsaie cytririgration
t hereof when the admnistration feeding set is

| rprQpald Yedngapastdd tdeod |averd iconky otorppared uso a tlow
wherein the adm nistration feeding set includes a

magneaticrl dpostsoept fdat ecortadlied cbebbneny ¢prfluid to a
detection by the sensor arrangenent which activates

t hest S Chifige COMPENERt tpbraprRrapes peladesed switching
engagenent of the tubing and prevents operation of

tr@b$§6ﬂ%§@”fé@'iﬁéeﬁ@@@tﬁmgSthénopermtﬂencbherehf when the
anot her aspect of the present invention there is also

Prggﬁgﬁgs@rgﬁ§$QS§@é@i§§n§@tSiﬁaimpﬂopéekﬂieggsged to the flow
including flexible tubing adapted to be operatively

COpBLELEY. &}?p&?&tﬁg OWyEEPbiAl tRpPatALnEstwheiennfgeding set
thé adninisttation feeding set includes a

gg?@g%%g%gLé'?ﬁgﬁggﬁgg?h?—Bﬁé@ébtibménmenamtiﬁocomponent for
detection by the sensor arrangement which activates the
switching component upon improper operative engagement of
the tubing and prevents operation of the flow control
apparatus.

In accordance with another aspect of the present
invention there is also provided a disposable administration
feeding set including flexible tubing adapted to be
operatively connected to the flow control apparatus, wherein
the administration feeding set includes a magnetically-
susceptible metallic component for detection by the sensor
arrangement which activates the switching component to
permit flow control apparatus operation only upon proper
operative engagement of the feeding set thereto.

Additional objects, advantages and novel features of

the invention will be set forth in the description which

follows, and will become apparent to those skilled in the

524634 v2 6



arrangenent which activates the switching conponent to
permt flow control apparatus operation only upon
w@e@poess9dper ati ve engagenent of the feedi ng seCT/US2003/010713
thereto. 25 Additional objects, advantages and novel
features of the invention will be set forth in the
description which follows, and will becone a ar.nt(i
t aurtthagers kiddnethatnidarhe £ M@MPW%W/%%
PCT/ US2003/ 010713 art upon exam nation of_ the n
f Qld <o ing: it exrdbtdridveicha s st rtpiGiorl iRl *FAWFHGS T t0e
which like elenents of the invention are simlarly
nurksesradh drhranteg heoi i 1 G BRIEFIBESTR| AR Qg THE
DRAWNGS FIG 1 is a perspective view of the entera
feeding systemaccording to the present invention;
FIG 2 is a perspective view of the enteral feeding
5 system il | ustraBRIGH MESORIGTION &F (IHE DR 8% r ol
10 apparatus according to the present invention; FIG
3A is apperspecsiyeparepettivstvaevngttWeei apberal feeding
arrangenent of the safety interlock system according
tos§ggemp5@§§ﬁaih@veattne;pféééhtSBH@Enaienperspective
views illustrating the 15 i nproper placenent of the .
safety tppgerpogk systespaecovdi ngewt oft hbepentenal feeding
invention; FIG 4 is a schematic diagramillustrating

theg s@éﬁCtrh§§hs€988§ﬁ§iQﬁeoﬁnaeﬁmbtcbﬁngheoﬁﬁowenpntrol
accgrdlng to the present invention;, 20 FIG 4a is a

10f|gﬁbgggﬁﬁsiEEHékﬁﬂhbnﬁotBﬁefb@%Bbﬂgi¢n0éntion;

FIG. 3A is a perspective view illustrating the internal
arrangement of the safety interlock system according to the
present invention;

FIGS. 3B-3D are perspective views illustrating the

15 improper placement of the safety interlock system according
to the present invention;

FIG. 4 is a schematic diagram illustrating the
electrical connection of a switching component according to
the present invention;

20 FIG. 4a is a flow chart illustrating the flow logic of
the microcontroller according to the present invention;

FIG. 5 is a top view of a mounting member according to
the present invention;

FIG. 6 is a cross-sectional view of the mounting member

25 taken along lines 5-5 of FIG. 4 according to the present

invention;

524634 v2 7



the mcrocontroller according to the present
invention; FIG 5 is a top view of a nounting nmenber

W@ewenehsny to the present invention; FIG 6 iBCHUS2003/010713

cross-sectional view of the mounting member 25 taken

along lines 5-5 of FIG 4 according to the present

i nvention; 524634 v2 7 WD 2004/ 028595

PCT/ US2003/ 00074 3 dtdss 7ee et korabsei et dhapa sy bpreriock
a safety interlock systemtaken along |ines 6-6, of

Fl & s deoeskah ngl doy t hine presenet i Alent} dcCEFE g o the
pl an view of a magnetically-susceptible 5 netallic

- Coppasent aceontdioag; to the present invention; FIG. 9
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is a cross-sectional view of the nagnetically

susceptibbe getalplancoipenentatakenchioaylyrassceppible

of FIG 7 according to the present invention; FIG 10

| Sp@r 51100k bgPohbntkadtagdangshowthg BreeepEelaveREion;
enbodi ment of the safety interlock systemusing a

back bipaged sengos arospgegentonstovdengofothhemagnetically-
present invention; FIG 10A is a sinplified block

diéﬁ%é@%?ﬁb@@ mathelnat byepaneangenaken shong LAnpEG8-8 of FIG.
10 of the safety 15 interlock systemaccording to the ,

presﬁeEokﬁiﬁgtEBnthE|?&eéénhsiav&hﬂﬁbhﬁied bl ock
di agram showrng an alternative enbodi nent of the
safety ipRkerhgckSystemousifagd dloekoddabreai lshowing a

arrangenent according to the present invention;
preferred embodiment of the safety interlock system using a
pack biased sensor arrangement according to the present
invention;

FIG. 10A is a simplified block diagram of an
alternative arrangement shown in FIG. 10 of the safety
interlock system according to the present invention.

FIG. 11 is a simplified block diagram showing an
alternative embodiment of the safety interlock system using
a resonant coil arrangement according to the present
invention;

FIG. 11A is a schematic diagram showing of the
alternative embodiment shown in FIG. 11 of the safety
interlock system according to the present invention;

FIG. 12 is a schematic diagram showing another
alternative embodiment of the safety interlock system using

a balanced coil arrangement according to the present

invention; and

524634 V2 8



20 FIG 11A is a schematic diagram showi ng of the
al ternative enbodi nent shown in FIG 11 of the safety

WO ni0ei28sek system according to the present i nvRCI/US2903/010713
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FIG 12 is a schematic di agram show ng anot her
alternative enmbodi nent of the safety interlock system
using 25 a balanced coil arrangenent according to the
presentprd NVENtioHn @dttbimdE34d 1y BN Roou @ xBsosher
PCT/ US2003/ 010713 FIG 13 is a schematic di agram

show dh Anpidesmsdd Bfidwt | o Erbosh by Dhtehkochf gygten using
interlock systemusing a differential active coil

ary agereRtnacsor dihvé ccdhe apraseatenovaccoo@ing to the
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to the

dr@gg@@t 1heepteberred enbodi ment of the safety
interl ock system according to the present 10 invention

is illustrated and generally indicated as 11 in FIG
1. Safety interlock system1l is preferably used with
a flow control apparatus 12, such as a peristaltic

punp or other suitable infusion device, of an enteral

feedi ng systempaOrfms st |oF dTHD ENYENTEON ' S
gastrointestinal tract 15 (not shown) at a controlled

rate OTRQ?E£¥§5§'ténth@dHEBW§h§§§i@ﬁefQQ@Eégr&dteﬁ%oﬁiment of
operatively engaged wth a flow control apparatus 12

Egﬁﬂégggggggt%ﬂggggggﬁo%g%FH&ha@@orﬁﬁh@ttbubhelﬁresent

uid (not shown) at one end

and_a _pump tyhe;1%.at Lhe0BRASLER@Bd1ly indicated as 11 in
FIG. 1. Safety interlock system 11 is preferably used with a
flow control apparatus 12, such as a peristaltic pump or
other suitable infusion device, of an enteral feeding system
10 for providing fluid to a patient’s gastrointestinal tract
(not shown) at a controlled rate of delivery. An
administration feeding set 14 is operatively engaged with a
flow control apparatus 12 for transporting fluid through an
inlet tube 16 connected to a source of fluid (not shown) at
one end and a pump tube 15 at the opposite end.
Administration feeding set 14 further includes a gsupport
member 18 attached between the inlet tube 16 and the pump
tube 15 for direct engagement of the feeding set 14 to the
flow control apparatus 12 as shall be explained in greater
detail below. In an alternative embodiment of administration
feeding set 14, a drip chamber (not shown) may be

substituted for the support member 18 in order to control

the flow of fluid through the feeding set 14.

524634 v2 o



20 Administration feeding set 14 further includes a
support nenber 18 attached between the inlet tube 16

w@npa4nss9punp tube 15 for direct engagenent oPCT/082003/010713
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feeding set 14 to the flow control apparatus 12 as

shal | be explained in greater detail below In an

al ternative enbodi nent of adm nistration 25 feeding

set 14 Refediime HanRIGY not askbvih) el RONEIDS 13RRATRFUS 12
for the support nmenber 18 in order to control the

f | i ddalial tdtranghe thelfaeding setas. (BXaespowp) ghat

WD 2004/ 028595 PCT/ US2003/ 010713 Referring to FIGS, 1
angbtatdd mmtzmlatamo@mdstaQnMrm@@? 2% otppcpbic time
driven by a notor (not shown) that rotates rotor 22

at; i HFREE Ghdr wesh speelkatof pecidF 22 i e CoREEpyafle rate of
betmeen cycl es pf rotor 22 to control the rate of 5

dehd veFar9fof | £k d hrlonghhdaini st sataoion ebaedgngeset 14. In
14. In addition, delivery of fluid may al so be

conid o1 &4, bye1 yoe ¥y ner t heuddghey ohlsotlaei opnbrol bedrby
22 on each cycle. A housing 20 encl oses the notor and

fO&ny{ﬁ§e§ﬁésaﬁ§lén6fZBOtéotonroﬁerbyonnaﬁtbngeeﬁh cycle. A
adm nistration feeding set 14. As 10 shown, punp tube

15,18 Bhgashednt DosUBPERE MEBbEr a8 AbrintsrecabeeseRd and 23
44 and t0 a nounting nenber 30 at its outlet end 46.

V%fgrp??8§é£erﬂgﬁﬂtmﬁgtBﬁ administration feeding set 14. As

14 to ow control apparatus 12, support nenber 18 is

Se?ﬂSQE | BukECESBe285 PUMBLEHBRedStLS sepgagedmambendls at its

rotor 23 and 15 nounting nenber 30 is properly

nnyﬂﬁgg LAgr 85865884290 aRebehEiRg tembe&S30latSiardobtlet end

mountng nenber 30 is attached to the outlet end of

pugg.tu%ﬁeﬁspggp@Ql9n%§%b@9ng the administration feeding set
14 to flow control apparatus 12, support member 18 is seated
in recess 28, pump tube 15 is engaged around rotor 22, and
mounting member 30 is properly mounted in recess 29.

Referring to FIGS. 1, 5 and 6, mounting member 30 is
attached to the outlet end of pump tube 15 by an engaging
member 35 on the bottom side of member 30 and a tube
receiving member 27 at the top side thereof. As further
shown, a circular shaped magnetically-susceptible metallic
component 21 is disposed within mounting member 30 which
surrounds pump tube 15. An outlet tube 17 is attached to
the tube receiving member 27 for allowing fluid flow to the
patient from pump tube 15.
In accordance with one aspect of the present invention,

safety interlock system 11 provides a means for assuring the

proper placement of administration feeding set 14 on flow

524634 v2 10



menber 35 on the bottom side of member 30 and a tube
recei ving nenber 27 at the top side thereof. As

w0 eoothzsses 20 shown, a circul ar shaped PCT/US2003/010713
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magnetical ' y-susceptible netallic conponent 21 is

di sposed within nounting nenber 30 which surrounds

punp tube 15. An outlet tube 17 is attached to _the

t ubatietehypbagatesber 2 AntornaPRaRiey Py Mg H S eroper

the patient from punp tube 15. 25 In accordance with

ORa sesReel of the puesemubienuéneirownd $aretPtaRt ¢ ¢k form a
system 11 provides a neans for assuring the roper

pl R talc @@ﬁpﬂwﬁﬂaﬁipnm%ﬂéaﬁlﬂyquﬂatﬁ4aﬂéZQQﬂﬁr01led
524634 v2 10 WD 2004/ 028595 PCT/ US2003/ 010713 contro
apRarialeds kateand iflyial tirmdugh viaddirise Satope -

pl acenent of the punp tube 15 around the rotor 22 to

f or m a xperiistalddae quunm Wich Inr crimgesracamege bhdis received
controlled delivery rate of fluid through feeding set

14 S-Asdd 1mtdrat et g mebestiFidris medwivad i recess
received in recess 28 and nounting nenber 30 is.

recei Vb hr&sass, Rfntden migperdlye nfintw clpul typically
tgﬁi 15, which is typically nade fron1si|icon;@un®

tURIdY, £ S t O donStE@ Thed B8 atght by ost r@2cised tgeund rotor
the points of the rotor 22 contact on punp tube 10 15

ang, PLOGressi Wed Yp&1 988 shecionesitdr 282 t beneatt domi pgnp tube
operation. Referring to FIG. 3A, there is shown the

PrPPELng %P&?ﬁ@é‘é i 9E1¢he1 adwi whet cahdont f eRdihgreef during
on Tlow ‘Tcontrol apparatus 12 such that the support

2§€§$%%€§0£§ @é?@?iiﬁﬁs€§t?ﬂGln3A¢C§§§r88iﬁndhown the proper
g nmenber 30 i1s 15 nounted into recess 29.
placement of the administration feeding set 14 on flow
control apparatus 12 such that the support member 18 is
properly seated in recess 28 and mounting member 30 is
mounted into recess 29.

A person of ordinary skill in the art will appreciate
that in some cases the mounting member 30 of safety
interlock system 11 may be improperly installed by
inexperienced personnel so that the mounting member 30 is
seated below recess 29 as shown in FIG. 3B. This particular
arrangement can be hazardous to a patient because of excess
and uncontrolled flow of fluid through the administration
feeding set under force of gravity, whereby fluid is
delivered at a higher rate than properly specified for the
patient. Another improper mounting of the administration

feeding set is illustrated in FIG. 3C, wherein mounting

member 30 is caught on the lip of recess 29 and not properly
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A person of ordinary skill in the art will appreciate
that in sonme cases the nounting nenber 30 of safety

WO pioa0ssek system 11 nmay be inproperly instal | rdr/bg2003/010713
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i nexperienced personnel so that the nmounting menmber 30

is 20 seated bel ow recess 29 as shown in FIG 3B. This
particul ar arrangenent can be hazardous to a patjent
bessitsel dfheveiass Faml Unc ENodherd MERPF FeuReing 1s shown
through the administration feeding set under force of
gravitye. Wierebyrdinimbust inel nedber 30 s Mehapliaeed

than properly specified for the 25 patient. Another

| N APESt SDEBAClY Dits heeasins N2 $1 rlant oveateedi nghgeputer edge
is illustrated in FIG 3C, wherein nounting menber 30

| Scicasabt . 0on ttiee | bphof hawésseR®enbeneot has opeety that
524634 v2 11 WO 2004/028595 PCT/ US2003/ 010713 seat ed
Fhf@ﬁf@pefrﬁﬁé&ameﬁmo@ﬂedrippcn@mbennu&tihgelﬁ showplikely

in G 3D wherein nounting menber 30 is not placed
cogphetely hask batgeses@ssn2Bothuteseasssonst ArdodBein order
edge thereof. On the other hand, experience has shown

th?é Bel PRESRLIyPLAgegEAL Of drip chanber 18 itself is
unl 1 kely” since it nust be seated in both recesses 26

and 28 ip 9rE8tdahBebiphopepkyrengagedmbbdimentr ddntbe
wth a preferred enbodi nent of the present invention,

a ég@%gﬁtaﬁﬁégﬁgﬂgﬁt a3sBheber akkyndbmeanpBBsprgfarably
batk-bi ased sensor 31 is provi ded inside flow contro

ﬁgg%@pﬁﬁﬁéiﬁébé%aéﬁt%%%ea tbasproper ipl peemededofinside flow

g meftber 30 in recess 29. Referring to FIGS.

Z[?g&?&?? gEbQEE%EsCQﬁpQB%nHe%éctﬁhéf@hébbro@e&e@ﬂa@&ment oﬁ
mounting member 30 in recess 29. Referring to FIGS. 5-9,
the metallic component 21, preferably a ferrous alloy, is
used to detect the proper placement of mounting member 30 in
recess 29 which is a toroidal shaped component added to
mounting member 30 that surrounds the fluid passage of pump
tube 15. Preferably, back-biased sensor 31 is provided
within housing 20 and arranged to detect the presence of the
metallic component 21 when mounting member 30 is properly
seated within recess 29. FIGS. 1 and 2 show the internal
arrangement of housing 20 indicating the proper placement of
metallic component 21 against the inner wall adjacent recess
29. Back-biased sensor 31 comprises a sensor arrangement 33
including a biasing magnet 36 operatively associated with a
Hall-Effect or magneto-resistive sensor 34, as illustrated

in FIG. 10. In configuration, sensor 34 is interposed

between recess 29 and biasing magnet 36 such that the
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used to detect the proper placenent of nounting nenber
30 in 15 recess 29 which is a toroidal shaped

w@eovpoessss added to nounting nenber 30 that SPCT/US2903010713

the fluid passage of punp tube 15. Preferably,
back- bi ased sensor 31 is provided wthin housing 20
and arranged to detect the presence of the netallic
CopRERantc Fhwhesdira ing et AF isdrapesdy PO is changed
seated within recess 29. FIGS. 1 and 2 show the
! '%fft'}?é prldantgemnte el tealslng: 2bripwtiedt i2lg when the
proper placement of nmetallic conmponent 21 against the
| nRRLEld Rdiseeno rasessopRaly Backed asedrasmsor28l This
conprises a sensor arrangenent 33 including a biasing
magnet. 36 PRIV Ve RES sl @t @l W tthe @bc il 1e Efdponent 21
g{g;aé%eto-re3|st|ve sensor 34, as illustrated in

1D p é%ﬁ%iﬁ%@éﬁééﬂhwfﬁﬁ@@rréﬁeé§ 29t £8 posesged by sensor
bé%ﬁé E?ég%ss 9 and bi asing magnet 36 such that the

%ﬁ%@%ﬁgﬁ@%@@@&ﬂﬂ@mmww@ama

nagné%l tween the magnet 36 and sensor 34 is

aﬁ%ﬂgf co§¥r5ffe9r§§egﬁfG9f4$peofﬁéﬁkéfCc@ﬂﬁ?@heméaﬁé, which
en e nounting nmenber 30 1s properly seated in

.Liﬁgffiﬁglthﬁé o§9g§8§oﬁgoﬂaﬁﬁé%iéoﬁtyélcapﬁgﬂabustmz and an
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C conponen Ing properly received within

recess 29 i d_hy 0 ange
R e T e N Tt

gL@?ﬁﬁygﬁgg§eﬁﬁg£r9b 'rgﬁ§sgﬁgéggd pi-bl, hakt rthess 29,

( ow ton a tus 12 and an alarm

RIS ON, LAgkRy forTeRtchar e i =1 1o

| TR OPPLLY4SEALE A BREELD AT LAE AREALhLG €OMPBARAE 21 is not
sensed by thé sensor arrangement 33 and the microcontroller
40 terminates operation of the flow control apparatus 12 and
sound an alarm. This operation is illustrated in FIG. 4a
wherein after the operation of flow control apparatus 12 is
started at step 400, the microcontroller 40 determines
whether the administration feeding set 14, and more
particularly the mounting member 30, is properly seated in
recess 29. If the microcontroller 40 determines that the
administration feeding set 14 is properly mounted, then
normal operation of the flow control apparatus 12 is
permitted at step 404. However, if the microcontroller 40
determines that the administration feeding set 14 is
improperly mounted to the recess 29, then operation of the

flow control apparatus 12 is terminated and an alarm is

sounded at step 406. After operation is terminated, the user
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di spl aced during operation, the netallic conmponent 21
is not sensed by the sensor arrangenent 33 and the

wor@rozssm rol l er 40 term nates operation of tPer/i/k2m08/010713
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control apparatus 12 and 15 sound an alarm This

operation is illustrated in FIG 4a wherein after the
operation of flow control apparatus 12 is _started at
straps ¥ 0fhert hee i cadcom radhini Horafeter nferdingnethet4 to the
the administration feeding set 14, and nore

paftdw W@t 3ol heppacmt ingprestbey 808 Whiphopbleys the

seated in 20 recess 29. If the mcrocontroller 40
detpsrbaesttdblet heo Bonstast rep¢ontferdihgssep 490t s
properly nounted, then normal operation of the flow

cont r ol TAppecatdsnd@ wsthpenotherdaspest epf 4bae present
However, if the mcrocontroller 40 determ nes that

t henpent Dbst sat hobefreting sebodimest 251 npfopefeyy interlock
nmounted to the recess 29, then operation of the flow
copyEobmapparehusmp2atedt ersi saved andFa@ESal ainphd 11A, safety
sounded at step 406. After operation is term nated,

th?nHé@IocﬁzéggﬂemzliS Yenpo04£828596s0nant circuit 154 with a
PCT/ US2003/ 010713 nust then re-load the

adghni skrakhgBmbaedi by GRich4cbblebeivilgwaconasok resonant
apparatus at step 408 which allows the

m cL9¢optt-ahbemnefl be shakt copeuati. olnatosfépgus@Biohn coil
accordance with another aspect of the present 5

!nggg%hggméﬂtah%@rﬁétH!%p@ﬁ@@dbﬂbﬁb tht ahneaf @bysing 20 of
interlock systemis contenplated. As shown in FIGS.

11-qnd L1Ar58f abparbrier hackusysteml hireompcses 186 is
resonant circuit 154 with a coil arrangenent 156

Mhaggegeh.eﬁE&%%@%s%@tb@%w@eﬁeﬁ%%a&%so%@hk dirangenand and
or fank crrcuit. "In configuration, coi
metallic component 21 when component 21 is properly received
within recess 29. As shown in FIG. 11A, resonant circuit 154
comprises a capacitor 158 in parallel with an inductive coil
155 which are both connected to a transistor 159 through a

resistor 157 that produces a resonant frequency with coil

arrangement 156 of:

wTIVLC

where L ig the inductance of inductive coil 155 and C is the
capacitance of capacitor 158.

In operation, when metallic component 21 is properly
received within recess 29, the presence of component 21
changes the resonant frequency produced by resonant circuit

154. The change in inductance produced in inductive coil
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10 arrangenent 156 is di sposed al ong the inner housing
20 of flow control apparatus 12 such that arrangenent

WA 2®4/038593li rect|y interposed between the resoneeit/Us2003/010713
circuit 154 and netallic conponent 21 when conponent
21 is properly received wthin recess 29. As shown in
FIG 11A resonant circuit 154 15 conprises a
CapaCiitor kb Priemeparealdfe mewial igh coTRsEe doiqhangss the
which are both connected to a transistor 159 through a
r egistireint]l Trdchamgy dguces a resonant frequency with
coil arrangenent 156 of: y2rl LC 20 where L is the
i nduct ance of inductive coil 155 and Cis the
capaci tance of capacitor 158. In operation, when
Meialdd @.1canpanentidiudtsapreopet | ynduavieie g g tHih in the
recess 29, the presence of conponent 21 changes the

5 I gﬁf&@ﬁcé [0 UeNeyL Prodmesbrinnt exondfiticicleange 251 resonant
154. The change in inductance produced in inductive

COifeq R2A634 ¥ 23dide MR 2004/ 128595 RETI 11820082 eo7ds of the
155 in the presence of netallic conponent 21 changes

t heo s d,esona réBEUERCY #I9Lcivhis echidn | sottieni palted apee
of 1 nductive coil 155 in the 5 presence of netallic

COPORNst L 2de1 1dH-Saghange in resonant frequency is
detected at Vr, the voltage response of the resonant

circui t1 1540 -¥highcd Swibenasormani sgpedc tof the present
m crocontroller 40. In accordance with anot her aspect

10 Of'ﬁggnP{ ent dP:bpNepti&nedbodlhenpativeoenbafetpninterlock
211707 'sa ety interl ock
system is contemplated. Referring to FIG. 12, safety
interlock system 211 comprises a first inductive coil 212 in
parallel with a second inductive coil 214 which are both
driven by a driver circuit 216 connected to a power source
15 (not shown) which collectively act as a balanced coil

arrangement. First and second inductive coils 212 and 214

are wound in opposing directions such that the inductive

I (IWLyC

coils 212 and 214 produce a resonant frequency of:

20 where L1l and L2 are the inductance of the first and second
inductive coils 212 and 214, respectively. The above
arrangement assumes that the first and second inductive
coile 212 and 214 are sufficiently spaced apart as to have

negligible mutual interactioms.
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systemis contenplated. Referring to FIG 12, safety
interlock system 211 conprises a first inductive coi

wQim4diozss9paral l el with a second inductive coi |l PRIGS2003/010713

10

15

20
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which are both driven by a driver circuit 216

connected to a power source 15 (not shown) which
collectively act as a balanced coil arrangenent,

First and sqeoighiduimt i vl oo |sn@lgecont 20adugiive coils 212
wound i n opposing directions such that the inductive

V2dd 41412 £oidnged 2owridl 2k prachitbi@ cespeagnt 21 is
frequency of: 20 where L1 and L2 are the inductance of

t hey {dd$taanssBE sk wéaduthdwet tos | 0Pl 2hd 2ud,214 when
respectively. The above arrangenent assunes that the

fiéf@p_ SesOteNGUCEh e rectss 292 afdcRldlacement of the
sufficiently spaced apart as to have negligible

nuf, liféeééﬁééﬂ@ﬁt 224684ny s 16h#r296r4028588quency
PCT/ US2003/ 010713 In configuration, first and second

iﬁgy§§&¥§d09é£§e8ﬂ2fi§§ﬂ 244 seeonsr angadt suehcohas 212 and
nmetall1c conponent 21 is placed directly between

i ngugtive, ¢okl-$ndlenandodptingeperpeepethy £eestvedd second
mntﬁln ¥ecess 293 Such pI%ceﬁ%nt of the 5 netallic

00?9888€§v§1c89§99§§2tQﬁdf@ﬁ@naytréaaamﬁgcyhepsuducedal of L1
between first and second i nductive coils 212 and 214

by aktering; the.gauphbngpReyueenttheati ¥6ltaged yeeoadd
i nductive coils 212 and 214 by reducing the sumt ot al

eI D epcecdenont e ot ol e

accorda?%?a@%ggdgﬂgghﬁﬁtﬁsQﬁ%&h@& bRgepresenihe present
invention an alternative embodiment 311 of safety interlock
system is contemplated. As illustrated in FIG. 13, safety
interlock system 311 comprises a driver circuit 320 which
drives a first driver inductive coil 316 in series with a
second driver inductive coil 318 that collectively act as a
differential active coil arrangement. First and second
driver inductive coils 316 and 318 are in close proximity
with a sense inductive coil 314 which is operatively
associated with an differential amplifiér 322. In
configuration, safety interlock system 311 is arranged such
that metallic component 21 is placed adjacent to driver
inductive coil 318. The sense inductive coil 314 is located
between the first and second driver inductive coils 316 and
318. When no metallic component 21 is present, there is only

a small voltage, Vr, produced at the output of differential

amplifier 322. However, in the presence of the metallic
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invention an alternative enbodi nent 311 of safety
interlock systemis contenplated. As illustrated in

WO-2@B4/038395 saf ety interlock system 311 conpri SBST/HS2003/010713

10

15

20

driver circuit 320 which 15 drives a first driver
i nductive coil 316 in series with a second driver
i nductive coil 318 that collectively act as a

di f RS Bt @l 186 e Gld ety amenentindictsinan b S exprend
driver inductive coils 316 and 318 are in cl ose

ProXi~ad Vi ndMdd e sedisie 3 nglucd | e i deBhde i e itso first
operatively 20 associated with an differentia

anplifderi 3Rt 4 conf ioy afhoh safelandes erhockystem 311
systen1311 I's arranged such that netallic conmponent

210 s placed adi agentado £ ives outluctéFeamellf3d8.322 to

The sense |nduct|ve coil 314 is |ocated between the

%ﬁ Eégﬁ% d%ﬁﬂﬁiaﬂéﬁﬁ§téﬂes§£éi§ BdbeBDEcR5system 311
en no netallic conponent 21 is present, there

Iofl%ln% nady STR! Yy Voéﬁﬁ@gfeslyéms@r@éiy@ﬂeaéftQ@n@@lt@@il 314,

erenti al I fi1er 322. However, in the

Preease; o hde gg%ﬁuﬁi&até&4@§4my@ré@oﬂgk3@@4f023595

conmponent 21 within recess 29 the

'ndUCtafce of -SEEQ la LbVELat NAHEL Y B 6P EnBdB1bEK system 11
decreased Ia ive irst driver inductive coil 316

whi ch unbalances 3 ndec s
voftagRe at*the" s ]{1 §¥§£§%| %Feé 35_29¥§ﬁ50§ﬂ§fgésgpparatuses

h bal f ]
3. uphe %gc'gggo g28hobunt BLE! OBk AV ALED B 15ubs

response vo sense coil 14,

" ¢ .' C pumps
LIRS UL Qﬁgggfﬁée s D8 aRANLEPLLST 80 cthitic pump

gggﬁ?:ﬁg ed mn% 19' enttk¥p5§eggnglgﬂ%gﬂgﬁﬁﬂl Further, the

fluid administration set 14 can have a drip chamber for
providing a visual indication of fluid flow, or an
ultrasonic sensor arrangement, such as a piezoelectric
transmitter and receiver, may be attached to the flow
control apparatus 12 in order to detect fluid flow in lieu
of a drip chamber.

Although particular embodiments of the invention have
been shown, it is not intended that the invention be limited
thereby, instead, it is intended that the present invention

be limited by only the appended claims.
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10 12. For exanple, flow control apparatuses 12 such
as peristaltic, linear peristaltic and rotary

w@erusessbii c punps are felt to fall w thin t heCPUSNEs010713
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invention. Further, the fluid adm nistration set 14
can have a drip chanmber for providing a visua
indication of fluid flow, or an 15 ultrasoni c sensor
arrangenent, such as a piezoefeadfMBSc transmtter and
receiver, may be attached to the flow contro
apparatus 12 in order to detect fluid flowin lieu of
a drip chanber. Although particul ar enbodi nents of the
i nWeRti 9B BawemedOibeen shown, it is not intended that
the invention be |imted thereby, instead, it is

i ntended thateddter4r esesdindqveendtiean (@) | compedsiyg:
only the appended cl ains. 524634 v2 17 WO 2004/ 028595

PCT/ US2003/ 010413, CLALMNE Mhahikgrgkahedeesihg Aot (14),
enteral feeding System (10) conprising: 5 a

magnet -l ess_a %#éﬁ%{e‘gg &ﬁ%&{@tﬁﬂi%r}gee?%%et (14)

magnet - | es¥®H i'on Teeding Sef orming a
conduit (23) adapted for fluid flo t herget hr h

a flow con??%ml%%paar%‘?’?éuj(tlzgg%be?ﬁ%?e?é‘?y 90 Pi@hs A0G
associated with said adm nistration feeding set (14)
for establ iReFRgLFPYPl: f23%W t hr ough sai d conduit

(23), said flow control apparatus (12) further ,
i ncl udi ng a sefdow aONEFFENERPACIRLS dril Ke RSt Hiyely

associated with said administration feeding set (14)
for establishing fluid flow through said conduit
(23), said flow control apparatus (12) further
including a sensor arrangement (33) for sensing the
proper engagement of said magret-less administration

feeding set (14) to said flow control apparatus

(12).

2. The enteral feeding system (10) according to claim
1, wherein when said administration feeding set (14)
includes a metallic component (21), said sensor
arrangement (33) provides a means for sensing the
presence of said metallic component (21) when said
administration feeding set (14) is properly engaged

to said flow control apparatus (12).
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proper engagenent of said magnet-less adm nistration
15 feeding set (14) to said flow control apparatus

W@ 1@)/028595 The enteral feeding system (10) accordi/nsimp010713
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claim 1, wherein when said adm nistration feeding set

(14) 20 includes a netallic conponent (21), said

sensor arrangenent (33) provides a neans for sensing

the zpresence eftasild fetdaild cswanpone) (gowdirg to claim
said admnistration feeding set (14) is properly

engaged tp Sgid-d1 0w L0Nt A by apRated Usafdaat @S (12) further
524634 v2 18 WD 2004/ 028595 PCT/ US2003/ 010713 3. The

enteral f ety st Sd 1a LA el bs6idl @6 2.29) for

wher ei n sai ow control apparatus (12) further
| udes f t d
oper at 1 vel SPETRIG0 T o dP G i Sr ST St i Berogaine ot
14) t fl {
Cnter al  obHthg-SySttin (109 Suer ol e Ps 2 o7 m £8) -

wherein sald adn1n|strat|on feedlng set (14) further
i ncl udes a nounting nmenber (30) for nounting 10 said
netallic conponent (21) to said second recess é %
5. The- entBagl enieeir hot @531eh 1Y RcEHP Hi AGCPBILRE e claim
4, wherein said adm nistration feeding set (14) 15
further ingl udesrels uppbit admiméstraBjonwherdingsaprl (14)
support nenber (18) is adapted to be engaged within
further includes a mounting member (30) for mounting

said metallic component (21) to said second recess
(29) .
5. The enteral feeding system (10) according to claim

4, wherein said administration feeding set (14)
further includes a support member (18), wherein said
support member (18) is adapted to be engaged within

said first recess (28).

6. The enteral feeding system (10) according to claim
5, wherein said sensor arrangement (33) comprises a
magnet (36) operatively associated with a sensor

(34) .

7. The enteral feeding system (10) according to claim

6, wherein magnetic flux lines present between said
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said first recess (28). 6. The enteral feeding system
(10) according to claim 20 5, wherein said sensor

waeooanesspeent (33) conprises a nmagnet (36) OpePEL/USMDY010713
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associated with a sensor (34). 7. The enteral feeding
system (10) according to claim 25 6, wherein magnetic
flux Iines present between said 524634 v2 19 WO

2004/ 028595 Rk USPOP QL 07484 megiiel i ¢ 3@mpmdessai (21) change
netal lic conponent (21) change when said nounting

nerber (3Q)y,d ENRRbe S ER Y SECORGpELTESS d
(29) whi cﬁ)?%ﬁsﬁgcggrﬁ%du? sai d senso? (g4). 8. Th% neage

ent er al fg?diQg%éygéég%&]£Qc£§§ogg%§gwﬂfcﬁ!fén%eﬁsed buy said

wherei n said ensor arrangenen conprises a

back- bi ased sensor 436) and magnet (34) wherein said

sensor (36§°%¥Nses3the presence of said netallic 10

conmponent (21) when said adninistration feeding set

(14) is properly engaged to said flow control

apparatus (12) by the change in magnetic flux |ines ,

bet wedn salle nemheral 38gediag savatamt 4191 caeeppohBat to claim

(21). 15 9. The enteral feeding system (10) according

to claim 2, wherein said sensor arrangement (33) comprises a

conprises a resonant circuit (154) with a coil

arrangenmenta¢is56) ased sensor (36) and magnet (34) wherein said
gensor (36) senses the presence of said metallic
component (21) when said administration feeding set
(14) is properly engaged to said flow control
apparatus (12) by the change in magnetic flux lines
between said magnet (34) and said metallic component

(21) .

9. The enteral feeding system (10) according to claim
2, wherein said sensor arrangement (33) comprises a
resonant circuit (154) with a coil arrangement (156)
which sense the presence of said metallic component
(21) when said administration feeding set (14) is
properly engaged to said flow control apparatus

(12) .

10. The enteral feeding system (10) according to claim

9, wherein said resonant circuit (154) and said coil
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whi ch sense the presence of said netallic conponent 20
(21) when said adm nistration feeding set (14) is

w@e@perdsys engaged to said fl ow control appar at BGT/U§ZDBY/010713
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10. The enteral feeding system (10) according to claim
25 9, wherein said resonant circuit (154) and said
coil 524634 v2 20 WD 2004/ 028595 PCT/ US2003/ 010713

ar r angenen £ 188dnSRPPIi56) dcoapacsd o8 ¢458¢itor (158) in
paral l el wth an inductive coil (155) which are in

series wt S| r_(1 r e$55% Ofhich
(157). 5 i§§ %ggnvgﬁglaéee %%%@gggggﬁg%1S§ngco?é?ngare H

to claim 2, wherein said sensor ar (33) ;
conpri ses %?r%??swlgﬂd%cY¥@%s%%??r(E§3€FP§H%%F§3I%IreSlStor
with a second inductive coil (214) which sense the

presence of13®) said netallic conponent (21) when said

adm nistration feeding set (14) is properly engaged

to said flow control apparatus (12). 12. The entera

feedi ng system (10) according to claim 15 2, wherein ,
sai d sensofhar eangeaknfe¢dBhgconpresedld) freerding to claim
i nductive coil (316) in series with a second

i nductive gpi ¥hé3a8n, saaildséhsst andasgemadti fd8dt bowprises a
coils (316, 318) being in parallel with a third

i nductive eoi-k(34d)cwhiehceol! egtipyeliy paprsele20wibl a second
presence of said nmetallic conmponent (21) when
inductive coil (214) which sense the presence of
said metallic component (21) when said

administration feeding set (14) is properly engaged

to gaid flow control apparatus (12).

12. The enteral feeding system (10) according to claim
2, wherein said sensor arrangement (33) comprises a
first inductive coil (316) in series with a second
inductive coil (318), said first and second
inductive coils (316, 318) being in parallel with a
third inductive coil (314) which collectively sense
the presence of said metallic component (21) when
said administration feeding set (14) is properly

engaged to said flow control apparatus (12).

13. The enteral feeding system (10) according to claim

12, wherein said third inductive coil (314) is
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said adm nistration feeding set (14) is properly
engaged to said flow control apparatus (12). 13. The

weni0enz859% eedi ng system (10) according to cl ai PCT/BS2002010713
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wherein said third inductive coil (314) is 524634 v2

21 WD 2004/ 028595 PCT/ US2003/ 010713 operatively

associated with an anplifier (322), said anplifier

(322) i ncl ¢igépgt avadyt ageooltped vheh annemehsésern(322), said
the presence of said netallic conmponent (21). 5 14.

The enter aérg{affﬂwﬁ $¥85 PM £dD)a 86608 8Tt bgeCbatput lthat
wherei n sai d sensor arrangenent (33) is operatively

aSSOCiatediﬁ%%ga%i%;Eﬁogﬂgtéféggﬁcé49fgsa§§iQetallic component

m crocontro permtting operation of 10 said
fIOMIcontr?£ ?pparatus (12) when said admnistration
feedi ng se % 4) is properly engaged to said flow
control apparatus (12) and prevents operation thereof
when said adm nistration feeding set (14) in

I mproperly engaged t ai%,flom;contr i 15 appatratu .
(12) . '45. The eHteral fosding SyScewm (18) Aecordrng g claim
claim 1, wherein said adm nistration feeding sei (14)
i s magnet 1) esbergdnigaidthecprpsr ArrPBERTRG syStem: S
(10) according to claim 2, wherein said netallic
conponent 6B&ratonpiysessaciated with a microcontroller (40),
said microcontroller (40) permitting operation of
said flow control apparatus (12) when said
administration feeding set (14) is properly engaged
to said flow control apparatus (12) and prevents
operation thereof when said administration feeding

set (14) in improperly engaged to said flow control

apparatus (12).

15. The enteral feeding system (10) according to claim
1, wherein said administration feeding set (14) is

magnet-less.

16. The enteral feeding system (10) according to claim
2, wherein said metallic component (21) comprises a
magnetically-susceptible metallic component (21)

having a ferrous alloy.

25

17. An enteral feeding system (10) comprising:
524634 v2 22



magneti cal | y-suscepti ble netallic conmponent (21)
having a ferrous alloy. 25 17. An enteral feeding

wWGeymnems9p10) conprising: 524634 v2 22 WO 2004POR8SHH3/010713
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PCT/ US2003/ 010713 an adm nistration feeding set (14),
said adm ni stration feeding set (14) formng a conduit
(23) adapted for fluid flow therethrough, said

admi ni strati om feagimgiseit {dd)fdedimersemnc{1al ngsaid
magneti cal | y-suscepti bl e conponent (21), and a flow

control apBéﬁ@hgétQA%hoﬁp@ééﬁﬁﬁ§l%et33§Q§i%b%ﬁdﬂ@taﬁconduit
said adm nistration feeding set (14) for establishing

fluid flow ou id naui t , [ I :
contr ol apég? t8§BF§%F Fﬁ%t%gpa?o%§§%|Eggﬁgtgxgg gérsald
arrangenent (33) for sensing .the proper, .engagenent. of .

sai d magneff PF§F§G§&QBtFﬁ%glngoﬁﬁgngﬁ#)( ggréépgludlng a
flow control apparatus (12). 18. A safety interlock

syst em ( 11pagaspiicsilny-SEscaptagdencorparicst f(@ddingnd

set (14) including a magnetically-susceptible

conponent (213 ;fhow eofitiovl cappaohteppbal uspgrayively

i ncludi ng a sensor arrangenent (33) for sensing the

presence ohssaicd ateEgRAthc alaliyt sdededtsithlae iconierering set (14)
(21), said flow 20 control apparatus (12) further

including g&-c0RLEQL1 ARy E4Y):d &l RetRddidid said conduit

operation thereof when said nagnetically-susceptible

component (3%) i $3id flow control apparatus (12) further
including a sensor arrangement (33) for sensing the

proper engagement of said magnetically-susceptible

component (21) to said flow control apparatus (12).

18. A safetf interlock systém (11) comprising:

an administration feeding set (14) including a
magnetically-susceptible component (21); and

a flow control apparatus (12) including a sensor
arrangement (33) for sensing the presence of said
magnetically-susceptible component (21), said flow
control apparatus (12) further including a control
means (40) for permitting operation thereof when
said magnetically-susceptible component (21) is
properly engaged to said flow control apparatus (12)
and terminating operation thererof when said

magnetically-susceptible component (21) is

524634 v2 23



properly engaged to said flow control apparatus (12)

and term nating operation thererof when said 25
wore@nersseal | y- suscepti bl e conponent (21) is 5PABBA2002010713

23 WD 2004/ 028595 PCT/ US2003/ 010713 inproperly

engaged to said flow control apparatus (12). 19. A

nmet hod for safety interlock (11) between a flow 5

contr ol

appababpe r{li2)kngadedn tadsiaiids tflati eonteed rgpparatus

set (14) conprising: a) providing an adm ni stration
feedi ng set(1034), said admi nistration feeding set
(14) formng a 10 conduit (23) for fluid flow
comuni cati on therethrough, said adm nistration
feedi ng set
nagne&bcm

a flow'con
apparatus (12
Spernitting &

(14) further including a
NE ! : el ow
tz:%’ &%%%%%p@o@ ;%a(f%%gp‘lggégl%@ I(1*1)) @Je%ellém% £1

appar at u ow contro

% FE%%%%%&y%eﬁgggg%&g%%%@?%%ﬁéggﬁﬁgaiﬁgn feeding

said conduit (23) of said .admnistration feeding set

(14),

sai d SEito14do MBI igdF&rat us (12) including a

housi ng (20) 20 defining a recess (29) and a sensor
arr angenent
magneti cal | y-suscepti bl e conponent (21) to said

recess (29)p)surovtilking aird aserigyrs t catriamy demdinB et (14),
senses the presence of said

10
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b)

c)

(33); c) engaging said

said administration feeding set (14) forming a
conduit (23) for fluid flow communication
therethrough, said administration feeding set
(14) further including a magnetically-susceptible
component (21);

providing a flow control apparatus (12), said
flow control apparatus (12) comprising a control
means (40) for permitting controlled delivery of
said fluid through said conduit (23) of said
administration feeding set (14), said flow
control apparatus (12) including a housing (20)
defining a recess (29) and a sensor arrangement
(33);

engaging said magnetically-susceptible component
(21) to said recess (29) such that said sensor
arrangement (33) senses the presence of.said

magnetically-susceptible component (21); and

24



25 magnetical |l y-suscepti bl e conponent (21); and

524634 v2 24 WD 2004/ 028595 PCT/ US2003/ 010713 d)
wp@esoaiegsphg operation of said flow control appeCEHUSN03/010713

(21) by said control nmeans (40) when -sai-d-Sensof : -« = e

arrangenent (33) senses the presence of said

magneti cal | y-suscepti bl e conponent (21). 5 20. The

met hod acce)digigdtio Gl Bkhatie! i Said £ rentdsttrol

means (40) prevents operation of said flow control

appar atus (12);whensal dadnigy) ddad | GhtfSedhdkhset40) when
(14) is inproperly engaged to said flow 10 control

apparatus (12)Sai5<§4§e§'€'sovrz ésrangement (33) sensesg the presence

of said magnetically-susceptible component (21).

5
20. The method according to claim 19, wherein said
control means (40) prevents operation of said flow
control apparatus (12) when said administration
feeding set (14) is improperly engaged to said flow
10 control apparatus (12).
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