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BACKGROUND [0001] This application clainms priority to U S

Provi si oD 2Applos@at i on Serial No. 61/225,161, filed JulPgTAB201800326
(Attorney Docket No. 10198-US-Pl), U.S. Provisional Application Serial No.
61/ 225,166 filed July 13, 2009 (Attorney Docket No. 10254-US-Pl), U.S.
Provi si onal Application Serial No. 61/236,899 filed August 26, 2009
(Attorney Docket No. 10382-US-Pl), U. S. Provisional Application Serial No.
61/ 237,711 filed August 28, 2009 (Attorney Docket No. 10382-US-P2), U S.
Provi sional Application Serial No. 61/238,386 filed August 31, 2009
(Attorney Docket No. 10383-US-P1l), J1SLEpr ovi si onal Application Serial No.
61/ 288,925 filed Decenmber 22, 2009 (Attorney Docket No. 10607-US-P1l), U. S
Provi si onal | Appl i cat§ 03SEAMES AND MITTHODSQF Y5iNG SMER 12, 2010
(Attorney Docket No. 10607-US-P2), the contents of all which are expressly
i ncorporated herein by reference in their entirety. [ 0002] The
present disclosure relates to apparatuses and nethods for enteral or
parenteral admnistration of solutions through the tubing of an infusion
line. More particularly, the preBétKE@ROUNIure rel ates to devices that can
be associated with infusion punps for delivery of a fluid to a subject
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SUMVARYubject wherein the devices include at least two components that provide improved use of the
devices for delivery of such fluids.
[0003] Infusion sets are used for both enteral and parenteral applications. Enteral feeding
pumps are used to provide patients with nutrition and medication when they are unable, for a
variety of reasons, to eat normally. Parenteral (intravenous) solutions are provided to patients to
ensure adequate hydration and to provide needed nutrients, minerals and medication.
[0004] In many medical applications, enteral and parenteral fluids must be administered
to a subject in a well regulated manner. In such instances, a free-standing infusion arrangement,
where fluids are delivered to the patient under the force of gravity, is not acceptable. Instead, the
fluids may be administered through the use of an infusion pump. An infusion pump is used to
regulate the amount and rate at which the fluid is delivered from a reservoir to the patient.

1



[ 0005] Cassettes for use with nmedical punping devices are provided. Methods
of using cassettes are also provided. In a general enbodinent, the present
di scl osurwoppoviotes a cassette including a flexible tub@CTAShoW®ITIZe and at
| east two conponents selected fromthe group consisting of an air-in-1line
sensor device, a fal se reading conponent for an air-in-line sensor device,
an occl usion sensor device, a false reading conponent for an occl usion
sensor device, a latch sensor device, a fal se reading conponent for a latch
sensor_device, anti-flow val ve neans, a Erojecthon | ocated on a top surface
of t hd YRisalyrigtubgeonmsgiet to e TRt Rtseerihoyggl therinfusioniegyg g, is Hseitehigfo one
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on a surface o ousl conbi n t her eo I'n an
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and arranged to receive a.portion of a punping device. The housin al so
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enbodi ment, the caSsette has a dark pignment added to it. I'n an enbodi nent,
t he caffsaencay ahdsafatydefithe pifgmensctadded to it to prevent anbient |ight from
traveling along the cassette. In an enbodi nent, the cassette has carbon

bl ack pignent added to it. In an enbodi nent, the cassette has carbon bl ack
pi gnent added to it to prevent anbient light fromtraveling along the
cassette. [0008] In an enbstimmmiRYt he cassette includes an
air-in-line sensor device. The air-inline sensor device may include a
detecti on qOGOB)@assctldl € USBYviREMSicHqNSiFite tedc@ndle provatgedvit@bdy eC@iing ng a
portion of the flexible tube. The detection chanber can include a w ndow
for alchepgiterprp misparedded. i it genced srbedingmt.tthe pepsentidisstastiter ayHcs Fhassette
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a metal lic[8006 deen dnifodsmenddtheefabsstit ihpasipg asdludss 4 rebesaed er!:arsefqoeasm'ﬁlqt@{)
glass, infra-red reflective paint, infra-red reflective tape, .0
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devi cecsvmy ches fop haldeth deter tubexi bl e tube and a side of the cassette
facing an interior of a gunp when the cassette is inserted into a punping
devi ce. | n[87dpoai gehedimeRk thacasclie adinnge coimpditanellegivet mategipl - jIp-a1 ne
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enbodi nent ,[0008¢ It ubembedoait, thecedettoinekplandn amr-igdmt rsactor idavices pbase-iho a

fluid pressure therein an be contained.within a tube housi t hat
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housi ng i ncludes an infra-red absorbing material. [0012] In an

enbodi nent, the bias bunp is substantizally rigid to prevent the tube from
expandi ng past bias bunp. [0013] In an enbodi nent, the tube is part of an
enteral feeding tube set.



WO 2011/ 008624PCT/ US2010/ 041326 [0014] In an enbodi nent, the cassette
i ncludes a fal se readi ng conponent for an occlusion sensor device. The
fal se reaslDngliosgenent for the occl usi on sensor devi cePCmalSeees4es2¢6rat eri al
selected fromthe group consisting of white paper, a netallic surface,
infra-red reflective plastic, infra-red reflective glass, infra-red
reflective paint, infra-red reflective tape, or conbinations thereof The
fal se readi ng component for the occlusion sensor device is |ocated between
the tube and a side of the cassette facing an interior of a1¥unp when t he
rong He
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position and the fluid delivery position changes theé biasing of the

f or ce-<cappidyigipshiipdbump. [0021] In an enbodi ment, the tab nember noves
t he noveabl er t he fluid delivery position.after the cassette
engages.« nAT T8 b BefRab i fp8f et e RRRCRIRAER the ¢ ubi ng, - and
before the cassette is renoved fromthe punp the tab nenber is rel eased so
that the noveabl e nenber returns to the fluid non-delivery position to
prevent flow of fluid through the tubidng such that novenent of the tab
menber between the fluid non-delivery position and the fluid delivery
posi ti on changes the biasing of the force-applying nenber.
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[0022] In an enbodi ment, the housing has an essentially rectangul ar shape
and is configured and dinensioned to fit within an opening in the infusion
punp, andwoheilmesg@sh of tubing is initially held betweeRCrhis2eansi3oé t he
cassette in a straight Iine and in front of a rigid curved wall of the
housi ng such that when engaged wi th the punpi ng nechani sm of the punp, the
| ength of tubing is accurately positioned in contact wth and between the
curved wall and the punpi ng mechani sm [0023] In an enbodi nent, the
force-appl yi ng nenber includes a conpression spring and the noveabl e nmenber
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menber and a relatively narrower Cross-sectional surface contacting the
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t he pispser epaemisagsensisifynfrasrodgofiectie plastihe enteral feeding or infusion punp
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base. e connector 1S selécted fromthe
group consi[8018)dnoin ambedinesnal tispiake-floan viaMes pickes iadludst e adntif f@vdi Vigve
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of silicone.
fluid delivery position to allow flow of the fluid through the tube, while before or as the cassette

is removed from the pump, the member assumes the fluid non-delivery position to prevent flow

of fluid through the tubing.



[0029] In an enbodi nent, the base includes a cylindrically-shaped hol di ng
el enent to accommodate a spring. [0030] In an enbodi nent, the

cl anpi ng wpenarmosé2acl udes a first leg with a tube bl ockiPag/Useeioats2e a
second | eg having nmeans for engagenent with the spring and a retainer for
engagenent with the connector, and a swivel pin adapted to engage with a
suitabl e seating on the base. The retainer nay be constructed as a cap
which is adapted to acconmodate the tip of the connector. [0031] In
an enbodi ment, the first and/or secgnd clanmpi ng surfaces are uneven,
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may incfude a first end attached to an inlet port and a second end attached

t o an fmid hen-dplovery pFison mhetcapdnting or gitereshghgemeng vlemtabtrhembgl dvefaoores the
entering the inlet port. 034 an _enbodi nent,, t.he ant.i.-fl ow val ve
reans PRETR SRR MARS® o PO R Ser Pt 8 o P diF S BPHE hrenber - ang
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flow restrictor. The | ocki ng nenber rrg%‘is‘be so constructed and arranged to

r ot at elcliysli popisientas dhe prsectts pngapesniie defypioa. pump to alfayo 88y oinfleid thigvelithent |
t he housi t ' d i.tioned adj f d
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and t hgovehiblp pesmiieRyctoasltode: filig noukhieliwirgpobifien frd pwvedsilow of auid thrdugh ahe
resti n]%j‘posi tion. The flow restrictor and the stopper allowa fluid to flow
t hr oudPipg sughyhat wessmeneofithe fbr @empeichdwesnsthefluid ngadghvay nesisips japs the

0036]q,,: | ek i : e is flexible. WO
2011/ O RES RRS T s GaShe B G CpMelfiabia. * T Re cacsette
i ncl udes a [@02dj] dotanoembodimet to phes tabf membef ntolves Hausionepbld henpgreojteabé dlnidray
be subst.antially cylindrically shaped.and may be | gcated in.the mddl e of a
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arranged to cooperate with a |atch nechanismof a punping device to |ock
t he casswetble nmamberpétage to tha fred ponpichgerdeesicien to prevent[ BB 8T i through the

enbodi nent, th assette includes a notch on at,l.east ope edge .of a
nousi e he BaE RS Ehidrg bt i P Pt ed e LuR g 35 RSt elRelh Bt g,
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sem -circul ar, "V'-shaped, oblong, square, rectangul ar, or conbinations

t hereof | n [89224dpom sebedimans et kepsing Babenaessemalally revangHarpekppeTind is
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t ube wlising ihmitbdlySedd Betwvgen fdsedrde dfithd eassetRUARI AGighe ine &nd in front of a rigid
curved wall of the housing such that when engaged with the pumping mechanism of the pump,
the length of tubing is accurately positioned in contact with and between the curved wall and the
pumping mechanism.
[0023] In an embodiment, the force-applying member includes a compression spring and
the moveable member of the anti-flow valve mechanism includes a pinch head that has a
relatively larger cross-sectional surface that contacts the force-applying member and a relatively

narrower cross-sectional surface contacting the tubing that concentrates the force of the force-

applying member against the tubing.



[0039] In an enbodi ment, the cassette includes at | east one tab nenber on a
side wall of a cassette housing. The cassette nay al so include at |east one
tab nenbewoan1iAwsd2east two sides of the cassette. The t&bTrsSedues13amy be so
constructed and arranged to communicate with | edges on an interior wall of
a punping device to guide the cassette during insertion into the punping
devi ce. The tab nenbers have a shape selected fromthe group consisting of
sem circul ar, square, rectangular, oblong, triangular, w ng-shaped, or

conbi nati ons thereof. In an epbodinent, the tab nenbers are substantially

wi ng- shaped?02# dn g smbediens thahoweng Bekdes rogtsiighon Bipoxes for pignmedodthe ~ or
may b r i . C I e i ,
The coaBEReIRHnk bnBa il Rt Bt SHSS6H ofim, an it Mg AoBeSDRALTBRL )

i ndi catiodow adjacmatiedubing o sllow amaitofingocdsstivh ef Aaidsfilovg thefdikerodghi.ect i ona

i ndi cator i i ndi catqr selected fromthe gro consi sting .of letters,
witten i AP dp &1 qnﬁ)@gg?enéytﬁﬁépgﬁm%m@%s)p@f)@&?i%saat- sﬁ@b%é%@asﬁe ?h an
embodifefhstohfg GASARLE hitelidldard ate k@@L it WeId bRt anRt ahﬁ'qlu:ﬂ@% ]ﬁszng The

directional indicator may be a sticker that is adhered to a wal
cassetstppdisusi thg.houkieg.divheretn eavhl tubmgi sigpott indyddsea apfd jundtiom and wafenatf a

housi f th te ysi hnj o | ected f t.h
consi SEIG o TEEh TG P SPNG: TROTAIeH nCRBY f 050 e dcoT ARET One ndt eof
The diifigdd iRnaibidghdh® Ao Ferhdle | jfitioat isVenFigurd PARIP8im@kioBd ab iredkivf nibie:

cassette when the cassette is inserted into a punping device. WO
2011/ GeRedpRCy/ ushod erepiy3asl in the opdg4stppent B BMsadneEmt Is eordipgsast erd f or

engagey . W | Ko f j . Of. i . j S

or vt qag st do 3R b e Meo A TR S it SEYiof s Rolfsht bR frRitRofiid ids®:
di r ectregivante npousitoigng ehat bgeihdsts thesubjegsecond ends for hol ding the
flexible tubiqﬁ and which at |east partially defines a flow path al ong

whi ch the t0%6hdniaa anghodimaeddthe gntisllqyy qalve glvapp drdudes aprse dnciuding heldyigg i s
confi ' i hagi i nfasi

provi esaﬁ%(&g{r?éﬁ? g g?é Q‘?a%g r oﬁ%ﬁ{%ge t ﬁﬁﬂllg{he?ﬁ%ér’ gi tklgllrgit ﬂgmp g‘%ﬁ‘ hﬂg% aI%dubi ng
i s 1 nistp@drtiyg edads et swpeortingen emdecof, 4 kbngass etehrent hadng tar sicgind claimpang but |

when engaged with the punpjn chanism of the punp,.the |length of .tubjn
e St wie BB S ey SR e PR oRB o oRaT Pew OB SE it
t he plﬂﬁ%h@lgtﬁﬁﬁi?@%cﬁ H‘cﬁisé&%&s?ﬂli&ﬂwh&%iﬁ e 8 Jcb'l*ilh&%& the! &ﬂ[ﬁgi%%%iléfnén%”as' on

the tubing to allow correc uid flow therethrough. ' In an
enbodicaemictortfhecdringetingathh tils with lagmst orpaptiicit, the defriastod boingaempoyilde tony ed

wal | that.forns a caoncave shape.oppesite the punpin chani sm and. t he

t bt nd bineR et aSERHRY FnBe SR AT b M e BB S TEhan catsq s I ow
pat h ReiRes cldint 86 Wedo Wald thandarhpiag RICHNIGN TRE Bt FERiti0ANGaRd cRAGRGENent
of the punping mechani smand tubing. - 0043] In an enbodi nent, the
cassetelandnhéy faem dig PPl tovihe sloved pesdtianbys et faege afghe ppringaay spopias dled
again t. upl ' l.ui -deli v Skilon.

Chor oxhPis i Rnfiot o iU alb i e Blokp ARG R i f1eBief 6 B8 wlon B rom,

alnlt i- ft]{clélJWOS@l{c tU?llldTQ&Iﬂ_ s qur?'s'ﬁinsnﬁﬂleﬁ\tm pi(g_me Cla\;\hﬁ efs@errﬁtﬂy ﬁpmbylhte@ _th’&llé’Ibﬁferdlgeai_iﬁgﬁ ]
allow flow o uid through the tubing when the housing is engaged with the
punp. OTHRUMSAUAY ¥y B8 FONBRAY S AHEOYRdme haS elﬁamgo?le@ﬁga@éwgﬁ%l%eérﬁt the
infus%g&ipunp, wherein during or after engagenent the nenber assunes a
fluid delivery position to allow flow of the fluid through the tubing,

whi | e bef orf@025 Iasint érebahsset, tthe icsnmeetonviedelecte frdre theirgoourt bensmtimerf an

assunes the fluid_non-deliver osition to ent flow of fluid through
e T eRick Spke b 1 S o il BT bt RE Vo i ampenietiab o | s
associrgt esnpidet, tdrecdhhditbns Ptﬁ@r%@% t erh@rcﬁ%c&%lr ha9l bd ShrehddAt 8Gufley & tnear

the cassette or housing and includes a noveabl e nmenber and a force-applying
menberclangheg eicmentrndfaytoesupppttpgmecanenber in the fluid nondelivery position

bi ases the bl e nber agai hst t.he tuhing to event .fl gw theret hrough,
and wher of MIEH M B e meRb Bl e o e Rba B ¥RE mhL M ROR Sladery
POsi t la0nfyl nidyebd inddalte hiovafcd tBakit teh@ful Woalig bhenflisios §uapp! ThoGases nier
bias is renoved so as to allow fluid flow through the tubing. WO

2011/ 008624PCT/ US2010/ 041326 [ @045] In an enbodi ment, the housing

i ncl udes registration grooves for alignnment of the cassette during
engagenent with the infusion punp, wherein the housing includes at |east
one wi ndow adj acent the tubing to allow nonitoring or detection of fluid
fl ow t heret hrough. [0046] In an enbodi nent, the housing is made of
nol ded plastic and the tubing is nade of an elastomeric or silicone
material, and the tubing is held between inlet and outlet tubing supports
in the housing, wherein each tubing support includes a male junction and a

c o -



[0047] In an enbodi ment, a systemfor admnistering a nedical fluid to an

i ndividual is provided. The systemincludes a cassette according to any one
of the prwoi20ugogebodi ments, a punp, and a source of ned®CTAIS2010041326 The
source of nedical fluid may be fluidly coupled to the cassette.

[0048] In an enbodi ment, a nethod of using a cassette for adm nistration of
a nedical fluid is provided. The nethod includes providing a cassette
according to any one of the previous enbodiments, inserting the cassette
into a punpi ng devi ce, and punpi ng nedi cal fluid through the cassette.

[ 0049]clanping i Fgnthe gonmgebANdF DprBadcichgesyclable tipstic gartrawt sych as

pr ovi i g a

P01 dftimo RGP LASLMRELPHTRE DBl S RO SR RSP h0 3
sel ect ed f 0029 e agronipdinas] did bge oficladesad Cylmdrﬂcalrtgeslwae‘, doldiey clemenatd al se
readin nent for an air-in-line sensor device, an occlusion sensor
deV|cé/“Hm¥§&§%a§@§%ing conponent for an occlusion sensor device, a |latch
sensor devi§§s0]an aﬁ'eﬁ%oﬂfﬁ%ﬂt Nfe Gﬁ%ﬁ&eél&méﬁrméluli@tacﬁrﬁ RBSPikh Q%eqﬂ@ckmg
anti-flow valve neans, a projection |ocated on a top surface of

housi mgrticat d saamdotg hoting meananfoedgegagémmhewktbu&luengormgt ahdas tret@mer tfab
menber_ | ocat e an exterior,of the | yusin a direction i ndicator, on a
o £ acBEBETL AR ST oo i B Wil BASIEHET i fheigh s Shfabié SR R ne
2011/ QGS 2HRCGLi4iAA8/ BdddrBucted as a[09195@ﬁch| 19 adhptedrRpsicoBModatchBic GpoFeRd ©
housi ng i ncludes a recessed area so constructed and arranged to receive a
portl@ﬁmﬁﬂﬁa punpi ng device. The housing may al so include first and second
ends for the f [ | t

casset e i nEriidn 4P Baldaf; WO spoanyfRat! ol STRRRSERS, jubf.
devi ceofrayattdel fifieda det ection chanber whi ch may be so constructed and
arranged for rece|V|ng a portlon of the fl exi ble tube. The detectjon

chanber cand93dlpde embedierst: ks base) Bludes Prifrhenda Sopept nenmad RIWVe t o
pass r %gﬂn chanber may have nore than one wi ndow. In
an en%“ﬁ?ﬁ%%fﬁ g%ﬁ?ﬁ%ﬁ%%%&%%gnber is made from a nol ded, plastic chanber
that is so [@e33tInunt echbadidhear,r taiegadi-flowhedlde trheant | iexliubése at hrlnsmgl hadng a

enbodi nent., the detectjon cha de.froma tr arent pol
chl or i°GBSHEPEr4 G0 &rﬁehedietoe@ﬁ"@ﬁswﬁ Posmle%ﬁ@r&u 0 Gonstriqiinetd 4 %@dh i on
that ijnGkdddRsidathd RbE. aTh@‘éoﬁsrtﬁ&&Pﬁl%? ) l&"oﬁﬁﬁ%ted%nd%ah@@cﬁ%o prePit thOpalt hat

i ncludes an infra-red blocking material. The detection Cchanber may be
at t acHesan nvirgetheabehe erbarad arﬂayatio)a\momvmateeﬂnd gongtictor.eide beiengax orfudgur ed

to att ch to. t e fl exi.h , -the c ssette
ot udt bdch 8B i iRl obit a8 aecong bR o ETRERGET s PREPSTR
faIseSﬁ@a@;ﬁgvggmmqmgnﬁmﬁghmhhgﬂ@hhkipoﬁlne sensor device may be nade from
a material selected fromthe oup consi sting of white paper, a netallic
surface, inf93 rI@@nr@éﬂlhOé@thﬁe%SI?élﬁtﬂQ}V vakye racane dngledds e @uﬁélggluaézsrg a flow

i nfra- t d t,

t ner o3Pt Pf Sdbsknbchbur WL B lahf) nBRLN A e P RETRGEN%

be | oadjaechthid ie@ncitriesr biTae ladkéngamemacismae boko thmsttiatd et arkagidig ratute
interiagr of a g np when the cassette is inserted into a punping device. In
an enBE¥nABIEed iR 2 PHMPEIL NG conponent for the air-in-1ine sensor
device is

enbodlnentqOQﬁﬁqgggsg#?gﬁ@%%qﬂaggﬁgﬁfgic%ﬁg#gﬁkggﬁg ngggﬁ%%@éhﬁa&ggc usi on
sensortulobearidcen any)ppomﬂemﬂ@ af thlal:tebafrﬁdm fthe diova reseriaon. alThs @beciestdcfor aml tthe

roup consisting,o infra-red reflective,. or canbi ons thereof,
oD e Bt Bl PR AT Sinehald Rok FeburiGit R StipRaotite. TRHAOY GEucas

have QRadqkest¥gdd allodd RIAAS N6 Mrodghah@tube8Ash tﬁe ﬂewe@tﬁc@fr i$ Peart ét@@atéﬂiy
include an infra-red reflective surface. [ 0054] In an enbodi nent, the

t ube ipssitionfi gured to expand or contract in response to a fluid pressure
therein an be c |ne in a.tube, housi.n t defines a w ndow.
The tube. nqtCtgR En dBbTpBRR allch s BN EBB et te. "The ¢ ube
housi ng may be forned fron1 WO 2011/ 008624PCT/ US2010/ 041326
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opaque polyvinyl chloride, or may have at | east a portion of the tube
housi ng including an infrared transparent surface. In an enbodi nent, at

| east a pwotphoosd24t he t ube housi ng i ncludes an infra-r @dTalssaolour3Qe

mat eri al . [ 0055] In an enbodi ment, the bias bunp is substantially
rigid to prevent the tube from expandi ng past bias bunp. [0056] In an
enbodi nent, the tube is part of an enteral feeding tube set. [ 0057]
In an enbodi nent, the cassette i ncludes a fal se readi ng conponent for an
occl usi on sensor devi ce. e fal se readi ng conponent for the occlusion
sensor devil@®37l rte|%d@@b%dlmtﬂerthea|ca@§ttﬁe¢méweﬁ roRf A FFE0Braup teBrivriaes Ay thy

whi t ey £ I d
ror | coPREE BegROTLdE nal PeAiBuah MG e Bl SEpLY EndhAT dChock PR IET |,
conblmmﬂdbnﬁaﬂh@ﬂb@fﬂﬁhﬁnﬁﬁ@sé%eqm@eagmmnmpbﬂhmhmﬂ@mthHHQQEMMalmhhsansor
devi ce |s Iocg Ed betMﬁﬁn t he tube and a sige éf t he cassette fagén? ap

i nt er iSBHAST oG GRS Rhe ANt REPITCHOU S b Constpr{ed ARL ATTPRESY 9 CRORREMAG IHEY TS | n
an em%thgﬁﬂtmfta;b mipl SRR IR tEOERARNAto fMce 15'91168&1%3541%% gavigensor devi ce
is a piece of infra-red reflective plastic. [ 0058] Tn an enbodi nent,

t he casset t{8038h dh ad embadinzne ths eassaite idduieser noftieon attlekst sensdge afenticuisingay
inclu a cassette housi ng havin | east orti 0 ninfra-re

ot | et ddEi G ERORR: risCSE0 Arhat 4 Pt ai afhsctp b S SR P odeRe wi ¢ b
an i nfsgRcte@ dro®e e Aro@f c@s&ﬁﬁgb@gerﬂieéﬁm@armmﬂsmed Coviedt kQudrs, reqta@iiadod Nt o
t he punpi ng devi ce. I n an enbodi nent, the cassette includes a

[O
f al se cppRHlaHgnChAITOh kL arf me%dlmalttcﬂlesl@#éldﬁ sefstantielly THE-shatiede The é‘aﬁ”rﬁ@ape
conmponent s fd rb)?] nec Jg%&? SRS and Vb &S edn@ngf%quhg%Eif 1 gh e Sek Chﬁ? %)om the
group consistihg of whrte paper, a ne al surface,infra- re I'6c
pl ast icenstivdtadamdedrahgdd ®Qfartitlygkasss a tubervahohatle cakéteckiiv@ripdimd a punfpigy r ed
reflective tape, or conbinations thereof The fal se readi ng conponent for
t he Ié@&%?sensor device is |located between an infra-red reflective materi al
of a housi nge| ih A AABIRIE ACh«Md iMLIRALAN 1Ok it G 0 oh iR a\xsa?t)t eis
inserted into punpi ng device. In an e se rea
conpomen$xﬂemouhegliheha$emsmmydhnun@u&sﬁde@len@umﬁnmnbmaﬂr&dameﬁWQsMEwe
pl asti 0060 an enbodi mnent, .the cassette includes anti-flaw valyve
Peans of thé CaSSfftﬁaeiL}le 4 BRTBORR R SRTATIES aRd GHAVSHAE SABRETFHE Nies an
ant i - fil Qs el areinfBaniisgr & hahpiy fdced adad ARt ca?sEb%tefd&Pﬁgtlh%rﬁ&pﬁltb @h@
fluid non-delivery positionto prevent flow therethough, and a nenb
oper atpupging desoci 5he¢ahmmmbt:tsdlaantat shrap@\arslvetbd/ érorredtttagmspncmslstl\r@ of serm-

2011/ 008 24PCT/U820 dﬁﬁ erco t he f 3p l;%n WQE to
al | ow FFOR> ot ¥ ul G aPﬁP e ‘E‘%Pr?é‘ Wn&H's p%do §|Cr?\é‘ "EERYAEE wi Thh
punp. ehibdiedss, the taeeidBers QR LidfaadalBNe it JRRPEd. W@tab%e@%@ﬁﬁﬁ@”&ﬁtfoﬂh@d’l an
i nfusi on punp, wherein during or after engagenent the menber assunes a

f 1 ui d ietegtallewithgbe passeste, pomay bewdharesdoss sidthel the gasactichr ough the tube, while
bef or e or 3@9{6‘% CASSRIddnbit {h%”&\ésee%e J@ptiéshaﬁ 1B *}%c ’lﬁ%{dh&?cfr“ P, the

fluid non- 05|t ionto vent hrou ubi ng
[ 0062]diﬂemc&ml ﬁmﬁmdjr rrera)tcatett o aaﬂutfaea‘ bﬁmcaseétteem!memgamhs mreetloanalsmdtcatoeds Mil th

the tub cassette or using or is. sit ﬁted in or ne t he cassett
housiﬂ@fﬁﬁﬁfﬁﬁétﬁg ‘ﬁ%%ﬁﬁﬁ?émﬁﬁﬁﬂé%og ﬁmﬁ&f8F€€ndB%P?Pﬁg W%WbéVﬁlqﬁ
menber,, b%racorn?tf? éfgiﬁg SheteBAt 1S aMYRRALER V\%eettﬁ’ée%%sétl&e ifditled eﬁol%aéie!v‘z ery

p05|t|on and th |very posi tion, reln prior to engagenent
t he halisttignalvirtdicatdre Jhoplirettieat allicaeorbesy bad stickee aldteas adindred teaa ezaillmﬂahe

fluid non-delivery positi.on whereas du or after e enent. the tab
renber DY BUIGE LHE TEr-HaT S g HbAPPIGAS il ot B NTHEOrBG SEe
menben;sing 4 Rehdihwd shidkedd H6mYthe @idupl @sisting of etching, lasering, molding, forming, or

combinations thercof. The directional indicator is indicative of a proper orientation of the

cassette when the cassette is inserted into a pumping device.



[0063] In an enbodi nent, the tab nenber noves the noveable nenber to the
fluid delivery position as the cassette engages the infusion punp to all ow
fl ow of fwoidiwdes@ugh t he tubing and as the cassette i sPCE&rse@Ed/ofr3een t he
punp the tab nmenber is released so that the noveabl e nenber returns to the
fluid non-delivery position to prevent flow of fluid through the tubing
such that novenent of the tab nenber between the fluid non-delivery
position and the fluid delivery position changes the biasing of the
force-appl ying nmenber. . [0064]  In an enbodj nent, the tab nenber noves
t he rmveabl[@()‘aé Apap cppodimeent,| a¢a3sedis] oy engpepaent vidh aaifayion prmp fesdelfvsty
engag t i 00 . [ Il d
bof or & P HATL L SO IDHIRIA B e Mk Ao O AN RO MR
t hat tihéirecvakatl €homiMpehiavirgs fishsnd @coikeddsufbdheldimgdbe fleeble tpbmitand witich
prevent flow of fluid through the tubi such that nov nt, of the tab
et B RAHAIBHEET oY A 14 @t&eal?%WEwEgE? it BdenHearpLIBRPY VRrgin,

posi t AR GRANIEDidS BhASEBY & crlgBBink AN GENARP R SR'BPGh infusion punlPREP] N
an enbodi ment, the housinhg has an esSentially rectangul ar shape ‘and is

conf i guoadesamdvetnent ndi fhné dhroogh ithe wibirtg, whereio plemiongthi of tubeng wfingiabp heidp,
and the length of, tybjng is jinitially held hetween the ends. of . the cassette
" JEPUR) fids iRl e i Sk ERGTFEH T B IOmig Such
t hat wWh@RafRgage thebtip! e AT 09 tIBGRaRI Suicly hadPrepBatablyQensioned and
2011/ 008624PCT/ US20 0/841326 the length of tubing is accurately positioned
i n comosigiongq ith thhdlopepeievith Hee dumpeer wedcharisig &tlﬁréchmgrrﬁlen@eﬁbéham@ﬁo

[ 0066] |0, AR, ERBGCITEMing LA\ LR PRBOING IEMRSL( ol udes a compressi on
spring and rhe hovean e er’ o the anti-flow varve mechanismincludes a
pi nch head [00u2] 1has embbéindht, \t&d flow Pades aClkas pasby idefiedd isui figdecutdtwall
contacts the force-applying nenber and a relativelg narr ower . ]

cr ossREPMPINACORGEHVE oW MOt the puipeng meehagisphaed Bwrubing iaibeontsd Wil ce
of th Ly E [ ' -
erbodi per o Rt ApdRARE 1A% Aok IRl PNt s surved BRI b huibine
cassetmeshahismngoe ngdgagegdmanit bHithe pemipnfeusednnpomnd talmdgt he housi ng i ncl udes
at least o i.ndow adj acent the tuhin o allow.npnitorin r detection of
i d 11 owl0%EH df toighpciment, R pesgefs) D fds s AT e ver REHHBUEY g 1S
made Ghiam) GRdedPh@Sist the fuBgliHll MPdi®nIRAG9 podRtioR G PHITRI 16w WerSthtdizane
material, and the tubing is held between infet and outlet tubing supports

i n t hanhoughamgher wimsraivalye assheiateli wigh sthp prssette naidudiets-flawnmiblee jmendihiom &nd a
femal e junctipn,. wherein in the i.nlet su rt e. mal e juncti.on

cont | QuPEaTs B frieRbRedReb e 6% RLrBRPERY of DR i tRE Y ERai ey hecc i on
IS combughg ederpgediviTR s Qe TR heGaigVie chifdired exd eRinBignddfoR chbbicthent
supply, and in the outlet support, the male junction is configured and

di mensvithéi idusion pupe; dehareia dusisigngr afier engageaast] tej waabroassuges ghiluglr ed

and di ' [ M t t -

aubj eTVELY OSHHop B MERE K e pERPh®h bRl Mk IFRVERTE IR IR0 ues
a baseemoeddufidmnghdphrdp,nge meaiter haumeo kit flgd hbe-delibay iposidpe t@picventdhigage ment
with the base g first clanping surface and supporting means for supporting
a conrigdd Quégt‘FBWﬁﬁhg el enent havi ng a second cl anpi ng surface engageabl e
with the t ) j 1 A - - fluid
through t nd Tiar AMQERE| AerkhEaRlT Ay FPRE rRRRURAT, TsotiAdut) BAbt e
cl anpicagetid emtotising oc ansigcttal irf or ncwrthechssoige bhéotulye and tdchatep ar movenbée
patient, the connector being renovable fromthe pinch cl anp. ass y, and a
Eor 1 nghemied o8 darorPhEpEe AR p Ay T it Y HECHEm SR g SRt s

as t o dapldytasitich HMENthe&h&VERBLe henbleadRRNHRATHIhE 95 prARA: H1HQ thraMRIRg,
el enment is forced fromthe open to the ¢l osed position by the force of the

spr i ngndsvhsoom thesmpyrablomemberos niayerldenboedeh tlaniluideoasisbntryyposidiod ani ghe

| anping, el ¢ is ad b d f he .cl osed to th .
post LD GREREL eV BRSPS SulBIGE meniBLAIS A raRind ShtoPaf R SHichg
VO 20 HbhOBBARARET 52010/ 041326




or infusion punp and the connector is renoved. The clanping el enent may be
hi nged at the base. [0070] In an enbodi nent, the connector is

sel ect ed wopam1degs2gr oup consi sting of an enteral spike, PAM/USWISPIIBRG an
enteral feeding adapter, an IV luer |ock adapter, another enteral or IV
conmponent, or conbinations thereof. The connector may be threadedly coupl ed
to the clanmping el enent and/or the supporting neans. [0071] In an
enbodi ment, the base is forned as a cassette such that the pinch clanp
assenbly naﬁ be |ntegrally nmounted .to. the enteral feeding_or .infusiagn punp.

The base, tHMTagpicAyodinasmbthe aﬂwmgq@cwﬁh@@tsgﬁﬂ%gm@éemé ighmend of éhaapl e
pl asti r

et al CoPe: SR oRBELy e AIE PRI fimn ARk TS SRS e
base iwiadavdadjaecnt yHel tnbling cahllow ﬁbanemg1m dtitewgioe o€ freint fldvo tecationpldat e a
spring. 73] ILn an e iment, th el.eme i cludes

first |eg \M"Hﬁ[l IR e tp B '&B galﬂse%ﬁ mayf @cheﬁﬁ § g{j%%% A 1y pde
engageemt ci¥td e 16r SICONInARGiaR Mn@t@E M&Sing % hERIRIREENnIM dnll SRt tubing
connector, and a sw vel p|n adapted to engage with a suitable seating on

the baspporhie thethmusieg, ?rebeeatcbn@bmgc&ueaomsmdudfam whilec funiciom dag taelgntate

dat t t f t
r T o TRipE, MGt Bt s GORTE il oiale dractime bep eutn SRR oot
[ 0075]indide @ ampaduA®eiho fdhae t}ﬁﬁ&ldﬂ”ﬁ' sAgisurdf Adds Hindddiode$ 86 aBEkiV Adinghal |
bet ween whi ch the clanping elenent is arranged. [0076] In an

enbodickisadingt thea dhid SﬂIPRiW g Ve thee anideti syppeidethicamplsugnetepn sy porgigared and

const rd,n%%ﬁ)sldnea t uﬁ’t bn% %t Ilrgi M%e fe%ﬁa"l'é? He ttlﬁﬁ gs pc%ﬁh&ﬁr%&'e%dt &lfn%ﬂggn&pge so

constric I NSI e COI’] rc

const rre@ﬁ@dhamlgalrdfamlgﬁgltHa@eﬂéﬁS&ﬁ&hddmejdaal | from noving through the t ube
at a location rOX|nate the constrictor. The tube nmay include a first end

attached t dOM]ilpEBCTROA MR Bskadr Bﬁcﬁdéﬁ@lst&flfl&@ﬁe%m% fld Buan wdivdual is The
inl et ilied. ST ﬁtrﬁ fhcﬂfd%%g'}tassteﬁg ]g\lrjc%lréhn%“[(? gﬁf@ﬁ@()f g é)ﬁgﬁoe%snéa d@rﬂéﬁts

[ 0077 n an e |nen e anti - | ve ‘means I n ou5|ng

havi nguapf hodwa seste btinodical fidida Thosckumg ofrertienl Gund reaysipr flmgly angled to vlle
attached to the housing and positioned WD 2011/008624PCT/ US2010/ 041326
adj ac&AtCthe flow restrictor. The | ocki ng menber nmay be so constructed and

arranged t Qo§4¥] ah anWAIOAASR! 4 Bbtldit & &iMHIRLRGHIEN Keninistration of a medical
fluid is provided. The method includes providing a cassette according to any one of the previous
embodiments, inserting the cassette into a pumping device, and pumping medical fluid through
the cassette.

[0049] In an embodiment, a method of providing fluid to a patient is provided. The
method includes pumping fluid into the patient using a cassette including a flexible tube, a
housing, and at least two components selected from the group consisting of an air-in-line sensor
device, a false reading component for an air-in-line sensor device, an occlusion sensor device, a
false reading component for an occlusion sensor device, a latch sensor device, a false reading
component for a latch sensor device, anti-flow valve means, a projection located on a top surface
of the housing, at least one notch on an edge of the housing, at least one tab member located on
an exterior of the housing, a directional indicator on a surface of the housing, or combinations

thereof.
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[0078] In an enbodi nent, the housing further includes a stopper positioned
adj acent the tube and on an opposite side of the tube fromthe fl ow
restrict owo 20he00842ew restrictor and the stopper nay occlPaaaseie/os13Re when
the flowrestrictor is in a resting position. The flow restrictor and the
stopper allow a fluid to flow through the tube when the flow restrictor is
in an actuated position. [0079] In an enbodi nent, at |east a portion of the
tube is flexible. [ 0080] In an enbodi ment, the cassette includes a
projection on a top surface of the housing. The projection may be

subst ant i allP50Jn i crmbesiments the raaseiin donsie e tldféa@t @ﬁeﬁsﬁi fre sm %Pféucéffd

| engt r9] n of
t o t opanpRESIBIP TR AT SE T TRher PIACRELGE: iy T TRy ARLMS
arrange@nﬂ&ndmﬁmhnhﬁg the flexidld @be h nechanl sm of a punping device to |ock

Eaggogﬁrsr;ﬁt t[&tiIétleaE sibod é‘%&?ﬁﬁagg&gﬁ%ﬁweéﬁg &tr'lpé%tSLOOB%%ﬁ Jhe gir-in-

housi nge sIh@r ad@ee | hiay GRALAOY MSctidh dalBeE SRR ﬁIa?%e% BnSARERRALIA a@ﬁﬁééd”'g
The notch nmay have a shape selected from'the group consisting of

seni - dor ebiamg & portiohapebs flokibenigpbe scilhar@tectlen tChatgbﬁranan ineludoabiindew dos

th I nbodi t.h h t ly, "V d. Th

o R haEr eR e fesrhiioR e o heRARSUA Thpebiseter SBRRRG Y Teve
edge. nldie that 6he RBNIRE A HOAEbsdImbRT tiNdetdéticingRthicp iPdde atdi o BeRicMe a
tube when the cassette is inserted into a E@ﬂt 8 devi ce. [0082] In

an entstiershambar ileat dass eqnstugtad hdlasanged e bmEcxibls tWemblarangmbpdinent, wal |
of a t .l nc t
rember R st roabiER s e AT SR QP i ok BEE s RO 8R,
const rchigihber @ aBo hangadt {@scopoudncabteintiutiés hiethgesrednradlpardit 8utfade, vakt  of
a punplng devi.ce to guide the cassette during. insertion intqg the punplng

B

devi cécasTRePtIN e uduaire indragied Jlodkdns statdialr obher éciofRagBRs Wi by o

sem Ci r n

oSSR, AGUALEre ASLANOULE b 0NN Syl AR o PO 1000 oy
Wi ng- skappédtubdhe t ab nenbers may be fornmed integrally with the cassette, or

may be adh 0 a side. of the cassette. 0083] In an embodi nent,
t he casset ﬁé‘?ﬁﬂélﬂ @aembedimentthe sawscly metidedadplsy Lf‘d‘g%twpotfﬂ%t I FREtTBnal
i ndi cafn@lschsdr iOGRL eFhO Pl 1%‘&&1‘11% Qm?Bnéht F&SHE LiCin NAKSERGr (LR ddyasd ingnal
indicator is an WD 2011/00862 US2010/ 041326 i ndi cator seleCted from
t he grfoup amfrtsnldtsnhgtedffrdrettheeglwp wondisteng ofndhitcapapes 2 tnotglisp sughpandgha-red

fPaiegtsiPRU R i (R Ekeh a B R S R TR R s M Y e

sti ckebmbhatiohs tiReHHEr EThet Al Madih %m@oﬁ@fﬁ et tie fieusiing senIébe devite eddyopal
i ndi cator may be applied to a % housi ng of the cassette using a

t echnllw@ds]éﬂte@ftleﬂeﬁlb]@rfﬂb%én@ﬁétﬂé‘f Q;fothg ucgftsrstmg fagtngeare itgitpr af e@s@tmmgfhemhmu ng,
form (o) T i I 'y ve

st oAU RGPk HRlioe 8l hREUIRRE b BLE Rlhbing' SpldBb a3 10,
a punphm@r-dehn@&nsor device[i9Prkte binana- redi’rttxﬂﬂ:bmw'ltﬂastﬁ net hod of inproving the
safe use of an infusion punp for punping fluid into a patient is provided.
The met hod PR3] dgetn ﬁmﬁﬁt% thec sseita émé i YUOSBIUFIBR (F8EPTWA$HCG helhe

I nf USi 0y RYRenddd &HRR 5;'; Gnd I?(?é Hdt'ut? nfhdt! £5hP SdtdtPE scRofRAUPSA Ghe ¢ Slfp’it
| east two components se ecte rontt e group consisting of an a|r|
sensorcodesingeof apa‘qanbs mfraeuadlmﬁeqmnfponeumbﬁmtlomnﬂmraof i md arteassbmprlombee.d ce,

an occl.usi on sensor i , faI e readin ent _for a n
oo ARl 3 TR SE Biteo s dub ey Ao RS e Bt S e pE gy o ch

Sensohoffd fTehe RBE malyliRM ¥RdVIRAABED RoflcBiRf Qired | on | ocated on a top surface

of the housi ng, at | éast one notch on an edge of the housing, at |east one

tab menber [OQﬁﬁdtIednml@dlreeuteﬂlﬁ dubeots qonﬁglhtegst@ agpand atiqostradtanasponsti ioat or
ace of the ho or co t her.eof

oot BESyRE elcliGn 30 Bl Ry TRIEH R BB 0EuEE oy dstins's REREw LTFD

and arttﬁl%"lﬁlﬁl@mtg(baﬁ%%M@ed&n&%‘faﬂ?ﬁ%tl@fhc&aﬁ@é@' MY e Gedel Koising eayl e ifinned fidyn al so
include first and second en or holding the flexible tube. [ 0086]

I n an enbodi nent, the cassette includés an air-in-line sensor device. The
air-inline sensor device nmay include a detection chanber, which may be so
constructed and arranged for receiving a portion of the flexible tube. The
det ecti on chanber can include a window for allowng infra-red |ight

transm ssion to pass therethrough. The detection chanber may have nore than
one wi ndow. In an enbodi nment, the detection chanber is nade from a nol ded,
plastic chanmber that is so constructed and arranged to hold the flexible
tube In an enbodlnent the detectlon chanber i's nade fronta ‘transparent

e N [T o o o o o o, .



WO 2011/ 008624PCT/ US2010/ 041326 [0087] In an enbodi nent, the
cassette includes a fal se reading conponent for an air-inline sensor

devi ce. TWO 2balmes2neadi ng conponent for the air-in-IinePSEASCI00¢EBR2E€E MAY
be made froma material selected fromthe group consisting of white paper,
a netallic surface, infra-red reflective plastic, infra-red reflective
glass, infra-red reflective paint, infra-red reflective tape, or

conbi nati ons thereof The fal se readi ng conponent for the air-in-line sensor
device may be | ocated between flexible tube and a side of the cassette

f aci n@pasie relwvinyrehinrids, oiumpy Werpttlest ¢ aediontod thestupe Seysirginchidgigangafpi ng
devi Coed Ll SArGIRAHURE Ny arl OifvdhiSfh, GERALNDpEARRYIARL iR ndulfhehiy 5%-4‘81 ne
sensor device Iis a plece of In ra-réed reflebtive pl astic. F 8 In
an emnofdi-nelirtbsorbhg massdt t e i ncl udes an occl usi on sensor device. The

occl usi on r device may include a tube made froma material selected
from the gﬁﬁ‘fﬂ%?éaﬁgieérf Oﬁan%}t, O erebumm % Sibstantialar yigidttp e vegt theghBs fa ons
ther ekparith Fasbbiasvippp | ocated adjacent to a portion of the tube. The

t ube may have opaque walls. Alternatively, the at |least a portion of the

t ube may i 18036ddn an cinhbdimment dha wbt eqtartvad agignfeaad deeding tube s§t0089] I n an

enbodi nment , t ube i onfigured tg expand or contragct in respgnse to a
Frurd pr osdORET dhepe cibaiE by e tsoricar UG § HIRE Aot BUSTHY. B at"

def i n@gclasivh REMRWE dhh&. tTHREFARE WSidig GathoRentifBF B Gctingied k@sbydiddintlnges a
cassette. The tube housing nmay be fornmed from opaque pol yvinyl chloride, or

may hanaseral selegted framybe grawe consisting efurdtcmnst. agnatabs seiferg. @ffaitad redleetive
trans t. C n odi : ast. - tiqn .he e
B R ST L s R R e
enbodicoBibinatibhethotods. Mhofaiss ré&ddist esthporkchtyfor ithd dedlgsigh eamgot dévie isub&atéd om
expandi ng past hias bunp 091] In an_enbodinent, the tube is part of an

ent er t¥Eadha fubeutd s

. [O
_ g gide of the casspit&ring #n HHCTRI RERD, Whidethe £astte és
i ncl udesaq [idloSe fueadh Qife%g})oﬂ?% %&60&%&9%&%9@ réafaﬁ‘@orcmﬁ ééﬁe‘ﬁ'?-fofr e
fal se readi ng conponen or the occlusion sensor device inc es a materi al
sel ectoedusiporetshedgia@up apomes o$ irfragred frefidetiveplasiper, a netal lic surface,

infra-red r tive plastic, infra-red reflectjive glass, infra-red
reflecti ve_lﬁ‘mﬁ? aPr?Pﬁ’S?i%%}“’r%‘Flcé%“ﬁt?/Qcﬂ‘?gé 2 aﬁché@ﬁ%f SYlf%nEH‘? R omsihe
fal se doerdiig iFAMRONERkeHoub G HAGHLUS QAR SSREOK ofiRYinfa-ikd rdmeatefaRshneen

the tube and a side of the cassette facing an interior of a punp when the
cassetthat i$ $ ¢amsevdctediandarmngep tmpinmmueieati eath dnninfra-redvirndomadrat puniheg fletiee

readi ng ¢ onent .for th ceclusion sensor device is a piece of infra-red
ror | edtiarastieds MsogsoaPifivbuapheEr Uaz010/ 041326 [0093] I n"an
enbodi ment ,[004% 16 aas@hbRlimBg! udesasseticaineiidsed FoIke deidirpeconthshchatsiha fRelsOr

device may include a cassette housing having at |east a portion of an
i nf r asSeRs@T [devicect Theefalsst wadiag copmonery fop tho fdely srived davier arcludeyedmatgrial

o nob il ] ool SR g ERAGaitE. £rRUIR IO E b AR ERCLE AETRE  ©

cassetififea-rgictafidesveaghasd, Sefri-ead reflpctosmpaineg nnfibeed acflatioh tgenesorcotditiatiens The
fal se readi ng component for the | atch sensor device includes a materi al
sel ect®deqfy omctirléc graging cosmensttifhgthsratihsinsonemyese, s patdachy ensirindescd
infr a'réﬁé%ti(fg fn!la%\ﬁa'l o8 a%cﬁ@ﬁlgcof t??fcﬁﬂéﬁ@ dnd & LiGELi&VEr n% :pﬂﬁ‘l ZWllléillf {h@'crags%te i
reflective paint, infra-red reflective tape, or co nations thereo e

f al se ineadd mgo coppomegtdefioe. tthenlatwidisanste fdbv irceling cdmopateadfdrahavirech an
infra-red reflective te iah{oé a.hogéing of the cassette and an interior
of a pEHEr ARARE BRI LS MifastSddHlGriNF PESIS-nt 0 a punpi ng device. In an

embodi ment ,|0440§ 1h @h SALHERRINNIhCORRAMREAudRantiTRW dIchmegRsor device is a
piece of infra-red reflective plastic.
[0061] In an embodiment, the anti-flow valve means includes an anti-flow valve

mechanism that is biased against the flexible tube in a fluid non-delivery position to prevent flow

therethough, and a member operatively associated with the anti-flow valve mechanism to
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[0095] In an enbodi ment, the cassette includes anti-flow val ve neans.

[0096] In an enbodi nent, the anti-flow val ve neans includes an anti-fl ow
val ve neckanosmosdérat i s bi ased agai nst the flexible tub@cCirasaologisde
non-delivery position to prevent flow therethough, and a nmenber operatively
associated with the anti-flow val ve nechanismto overcone the

force-appl ying nenber bias to allow flow of fluid through the tube when the
housi ng is engaged with a punp. The housing nay be configured and

di mensi oned for engagenent with an infusion punfp wherein during or after
engag@veispmerbe fieseppying membsr pragita allemi dewyotpBuid: themieh the tylsnhrn fhof

t he flui he: & u il : t eqi from
t he pﬁﬁggéﬂéqﬁgﬁﬁﬁragésgﬁ%% t he ‘$§§@£ﬁ%nf3§ ?é%??gﬁggﬁ%@oﬁﬁ%%&§?§¥gﬁﬁ

fl ow ehgddemiedt tvithaughfusioa puup, mgrerein during 0&r chpagemeoanthednemixr, astunges a

anti-f] ow, val ve nechanismis assqci at. wi th the tube, cassette or housing
or 1 o Mg gelped pevian % Wegﬁgeeffwiﬂgpu%@gitﬁ&& PRGBS 4 FEveb e
menbers anthvad fiInt BreaRMY, tROmERFBES ssud BEHAETRE hoﬁfﬁé{liwge%{ goeﬁ%h Shnttldat s

nmoveabl e between the fluid non-delivery position an fluid delivery
posi t iodMluiddherughnhgubmg. t o engagenent of the housing with the punp, the tab

nb d bl nb inthe fluid - del i. posi tion wh
during or AP T8 g guphefipeith D di-awou o UF R it RedrigRgevib s iis
nmenbercalicAs odMudlhy @8 i Bty abbendR e cadsbtd BE hbhitg af@lindh@icy aPRSYEILRN.
WD 2011/ 008624PCT/ US2010/ 041326 m£30098] In an enbodi nent, the tab
me b e rmarakes singd He foresr ey iag raemlar. tthe membpriimgy disl 4 (ebr jiepbey thabis mevedhée
t the | ' . | oy f1 Pd t h t
casseUAENIAIeR, LN Tl BLNHODRITR Lt B P LNAL LI, WEBUE o

r el eazagagemehhaf tHehfousigeabh ehdTpurp) theahbl hitenicd ahbendvedbld menbdedrt Ve iye
position to prevent flow of fluid through the tubing such that novenent of
the t dbidBeirdelivsay petton mdcrepy daring AL gl¢n Sreprgepadiths Bh meabeRyeroney the

deliv it L ASJ : | \i: :

00007 0} & AR RN MRSy 2t 2 BT Al MORLL R I O BRS¢ e
fluid deli\@d63] posint ¢robodaftet thdhabcassbtt enosngdgemottubld nfendicorno phenpluid
allow f].ow of fluid through the tubing, and before the cassette is renoved
from tdﬁlévim MOSHIAB aféﬁe ?r?l}gs?g?se‘i?‘@é_ fgion Pupiato il Hge @dﬁEmgﬁ the

ret ur Rghih® ahl&s fthalcahsBaN idRIioN8d Y0 Shd h@Hp ttRe RILMRMbef tOMI@ked bdliitht ki ough
the tubing such that novenent of the tab nenber between the fluid

non- deshaveably npamster iregtnrmaria thenBuifl Inen dicedriy \osyiop ¢s prevort ftdvanf8sidt theoulghdld ng
of the f.orce-a i n . .00100]In_ an e i.ent .. t.he housing h an
ossendint oo BRL st Atk iR et B Pt B tioshngy SRSEoP dnd e
Wi t hi fluahdgne itidh dhbggdsnhdisiagifg BEHNR forkBdpplRigl magbdr. of tubing is

b g}%@ : g gy Bdpphnd & of bi .
initially hel et ween the ends o% the cassette in a straight Iine and in

front of a [P9afldn cur grebodiaent. dic tahembmlsi myveudls meseablharwntisydedbe Wuth t he
unpi . L n f i j

os, 1 g5 ARk R H SRR, ME R OR pubdh Woh AL BE Pl Hhlbush e
mechamilsng, gnd®tl iz @rsceliotinm®et fronh thef puhgethapsll mcm@enBrblessctd 36 lthedelse a
conpression spring and the 6Hﬁv-eabl e nenber of the anti-flow_ val ve nechani sm

i ncl ud@ycablpimErbah seymstia thnawd aopdedy ¢y doyitipa ieBreveRt i 8bBHIdhEUEE g ace
t hat qwhggaal fhaﬁmfogérﬁ@ﬁtaoqﬂhéf kBB et@ggl gle[ i@ﬁlbﬁ%leﬁvét??ﬁogi%ﬁ and the

cross-sectional surface contacting the tubln at concen es the force

of t hdluiddde~appdsytionghargdsahc migangef the Herctabplyomg h@0iG2] | n an enbodi nent

the housi ngiﬂ(i)()%? lhlf da%s eﬁl%ggii%%ern ,t ‘Eh%nh rsgl%v gs falcl)resgénitlgaﬂge r%%tangular shape and is
configured and dimensioned to fit within an opening in the infusion pump, and the length of
tubing is initially held between the ends of the cassette in a straight line and in front of a rigid

curved wall of the housing such that when engaged with the pumping mechanism of the pump,

13



of the cassette during engagenent with the infusion punp, and the housing

i ncludes at | east one w ndow adj acent the tubing to allow nonitoring or

det ect i orwof20fl/aed@4f | ow t her et hr ough. [ 00103] IPPATAIS2@010¢6B261ENT |
the housing is made of nolded plastic, the tubing is nmade of an el astoneric
or silicone material, and the tubing is held between inlet and outl et
tubi ng supports in the housing, wherein each tubing support includes a nale
junction and a female junction, wherein in the inlet support the male
junction is_caonfigured and dinensigned to WD 2011/008624PCT/ US2010/ 041326
fit inks leagthind tekibg Hycawatolhrositigngr an poiHestivah gl keswesnghie sdrvashayadliand s oned
to recej ung:..extending to a fluid supply, and in the outlet support,

t he ngﬁ%*ﬁ&%@??@ﬁmﬁé configured and dinmensioned to fit inside the tubing
and t he fer@d6s]jlnnancinbodingeneahd foger-aeplping nehinihen siobuded atcompesseiou aptitgeaddngt h

of tubjng that extends t he. subject. [00104] I n an enbadinment, th

anti -fﬂi‘%\%/}‘\)’ﬁi%}% hed ohndicytidis g b}a@ﬁée N gmﬁlaa_%ﬁ AP Rk st S5 o ng
the tybgidly OREEALDNRENFAOQIRRL (Wt LOnthiS 1RERFoc-Bplyifd nchlRFPINY rdMivere
and supporting neans for supporting a connector, a clanping el enent hadving

a secondovkamosnsccsandl audfaengagedink sheviubing Het vodyentiztds thevieads! &f thetforwen an
open posjtion Iomﬁng“Llﬁg.of fluid through the tube and a closed position
wher ei*RPYHE PHBRC AN By t he cl anpi ng el ement, a connector for

connect i ng (o667 inhae WbbBindnPahé hewkidy RRlideNfogistBor SRIBCES R ahghMehtloEnRy abl e
fromthe pinch clanp assenbly, and a spring. The connector may be adapted

t 0 engaystigidunng ragagcamgst myithe thomirusien pasps gnidhe howsing| iaplpiesgatelcapentc i n
the o it L i . i pen to the
oo 4RO LA b SR NS SRR o LRI HMARGEPET 1
renoved frqoods)en asseitoldimendntic hbasieg anphdgofmedtplissic atiaphisdg iombée sbved
fromthe closed to the open pasition when the pinch clanp assenbly is
mount €8 ¢lestoerie st etligone dayfeii): aRd ithe (ehiny %@ﬁ\@i Befercemdnigh Ané Quylet fubing

r emov - i e t \/ i . : [N

cmboa AR iph® e P RO ofTRY Bt RS fdctch BARE o Ao ofrhic

ent er gincsiphkeheram Invthepinkee supporefitcemale jueedinng @dépted, andndibiendiomsrd toofik

adapter, .another enteral .or 1V conmponent,. or conpinations thereof. The
connedpdfe ﬂgyt@@& ARG AR fimale Jupitiog 1S ocanfigureraahsh AvnasioReho ARV tvLﬁ%%

SUppore%ieBQing%”é AdPUHG] PP ih SLBHITERDportMhePAIR fuficl B IBCofufedCaRFeL L €
such that the pinch clanp assenbly may be integrally nounted to the enteral
f eedi rgmensianefl Usifsinpdmhe tThiagadehe féraale [janppiongs edrdigmed amiddintessicoethéct or

may be made, of recycl.abl | astic terial such as thernoplastics, and the
spri ng“fay tgeé[er?ﬁ%e(}/fg?blﬁ%%&%(k t?%esuhﬁeﬁl‘be made of silicone. _
[00107] I n [0069%8 THQdi diEsdidiméhethd asiéi-ldve VU SméunS Yhdlidds i Cledsk ¥ndhd@ipe hofimgi ng
el ement to accommodate a spring. ' '
means for holding the tube in operative engagement with the base, a first clamping surface and
supporting means for supporting a connector, a clamping element having a second clamping
surface engageable with the tube and moveable between an open position allowing flow of fluid
through the tube and a closed position wherein the tube is occluded by the clamping element, a
connector for connecting the tube with a-port on a patient, the connector being removable from
the pinch clamp assembly, and a spring. The connector may be adapted to engage with the
clamping element so as to hold the clamping element in the open position, and the clamping
element is forced from the open to the closed position by the force of the spring as soon as the

connector is removed from the assembly, and the clamping element is adapted to be moved from

the closed to the open position when the pinch clamp assembly is mounted to the enteral feeding
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[00108] I n an enbodi ment, the clanping elenment includes a first leg with a

t ube bl ocking portion, a second | eg having neans for engagenent wth the
spring amdoaorigsézaer for engagenent with the connect or pPCaA$2@08%i3€] pi n
adapted to engage with a suitable seating on the WO

2011/ 008624PCT/ US2010/ 041326 base. The retainer may be constructed as a cap
which is adapted to acconmopdate the tip of the connector. [00109]1n an
enbodi ment, the first and/or second clanping surfaces are uneven,
corrugated or finned. [00110]1n an enbodi ment, the base includes a first
and a %% deigpign inyAEY 2angaihe geBRGHEUNS ATRYEd: hEL Flampinggclementemey s hitged i dee
[0011}}lh an enbodi nent, the anti-flow valve neans includes a housing

havi ng a constrictor, a tube attached to the housing and positioned through
t he const ri[@@7 In aanderabdxhinkent, obatethdactusiideclebted tfudre . thd lpeowqonedsistiap asf ammy be

s0 consiEyeLed an arfanged Lo prevent, e b L om mulng Lyroughfhe
e iy, o Lokt e < et apdach et S §
clamping element and/or the supporting means.

[0071] In an embodiment, the base is formed as a cassette such that the pinch clamp
assembly may be integrally mounted to the enteral feeding or infusion pump. The base, the
clamping eclement and the connector may be made of recyclable plastic material such as
thermoplastics, and the spring may be made of metal. The tube may be made of silicone.

[0072] In an embodiment, the base includes a cylindrically-shaped holding element to
accommodate a spring.

[0073] In an embodiment, the clamping element includes a first leg with a tube blocking
portion, a second leg having means for engagement with the spring and a retainer for
engagement with the connector, and a swivel pin adapted to engage with a suitable seating on the
base. The retainer may be constructed as a cap which is adapted to accommodate the tip of the
conncctor.

[0074] In an embodiment, the first and/or second clamping surfaces are uneven,
corrugated or finned.

[0075] In an embodiment, the base includes a first and a second inner wall between
which the clamping element is arranged.

[0076] In an embodiment, the anti-flow valve means includes a housing having a
constrictor, a tube attached to the housing and positioned through the constrictor, and a ball
located inside the tube. The constrictor may be so constructed and arranged to prevent the ball
from moving through the tube at a location proximate the constrictor. The tube may include a
first end attached to an inlet port and a second end attached to an outlet port. The inlet port is
sized to prevent the ball from entering the inlet port.

[0077] In an embodiment, the anti-flow valve means includes a housing having a flow

restrictor with a locking member and a spring, and a tube attached to the housing and positioned
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[00112]In an enbodi ment, the anti-flow val ve neans includes a housing
having a flow restrictor with a | ocking nenber and a spring, and a tube
attached wo 20hvob@usi ng and positi oned adj acent the fl oRCTASRIVOIBR6 The

| ocki ng menber may be so constructed and arranged to rotate when inserted
into a punping device. [00113]In an enbodi nent, the housing further

i ncl udes a stopper positioned adjacent the tube and on an opposite side of
the tube fromthe flowrestrictor. The flow restrictor and the stopper nmay
occl ude, the tube when the flow restrictor is in a resting position. The

f1 ow rereentchFlowHgstiiger.sThp feaking member MpyiPe s¢ sonstwgied g wgiangwleiotaiiées when
t he fkﬂ%ﬁﬁﬁ%ﬁ%&9ﬁ§5pkﬁmhgﬁﬁgk%9t”ated position. [00114]1n an enbodi nent, at
et

| east a portion o e Is flexible. [00115]1n an enbodi nent, the
cassette in@0i8jds aa cprbofdmudnt,ahe bousng Gpthsuidchcies afstdpper pusitiinad adjibent the

proj ection be substantially cylindrically shape nd may be | ocated in
the mi'thA @(ﬂ?g 41 0BRTR e PheBRE TR el POt gﬂﬁﬁgy%%_strls@a@a ®h an
out er s%?éﬂ Ay 8fciidi@nt AbeSHhARENS rEd8ctBONSh B 9estiABPoRliGh EPhd AGw rSst§Qor
constructed and arranged to cooperate with a |l atch mechani smof a punping
devi caend ¢hd gopper howasBatltte fiomt thrgpighahe tubetiengherplongresteigior as in an actuated

[00112$iLn an enbodi nent, the cassette includes a notch on at |east one
edge Sgoﬂousing. The edge is contiguous to a recessed area of a cassette

housi ng. Theo7T9tis An BRBodiaeat, at RAGRGPEHESH BE tlbeeYTIEABIcgr oup consi sting of
sem -circular, "V'-shaped, oblong, square, WD 2011/008624PCT/ US2010/ 041326

rect angul ad00&M le swbembedimeat, the cawpttq mnchyrles b peiieatian, o Adopoueficd of the
bst ant i-al | yr " V" - : . AV i 5 .def t- i
Subs %@5&1&#6 hg &r?]i%pt?cﬂle%a?lmesu %%ntﬂ?.ﬁ@%ﬁ%l?ggﬁ%gﬁge&) ¥nd nf eayg%gtggqg trt]faﬁon

and a beve on o he ‘e € SO construc
ar r anggiddkofpaetgtalblf yhor letginge Thctpidiectidhenay be lovasd @htad duscri postsi efttht méo a

punpi ng device. [00117]ln an enbadi nent, the cassette includes at |east one
t ab mehdase ¢frthg hepsige. The projection is so constructed and arranged to cooperate with a latch
mechanism of a pumping device to lock the cassette into place in the pumping device.
[0081] In an embodiment, the cassette includes a notch on at least one edge of a housing.
The edge is contiguous to a recessed area of a cassette housing. The notch may have a shape
selected from the group consisting of semi-circular, “V”’-shaped, oblong, square, rectangular, or
combinations thereof. In an embodiment, the notch is substantially “V”’-shaped. The “V”-shape
is defined by a cut-away portion and a beveled portion of the edge. The notch may be so
constructed and arranged to partially receive a tube when the cassette is inserted into a pumping
device.
[0082] In an embodiment, the cassette includes at least one tab member on a side wall of
a cassette housing. The cassette may also include at least one tab member on at least two sides
of the cassette. The tab members may be so constructed and arranged to communicate with
ledges on an interior wall of a pumping device to guide the cassette during insertion into the
pumping device. The tab members have a shape selected from the group consisting of semi-
circular, square, rectangular, oblong, triangular, wing-shaped, or combinations thercof. In an
embodiment, the tab members are substantially wing-shaped. The tab members may be formed
integrally with the cassette, or may be adhered to a side of the cassette.
[0083] In an embodiment, the cassette includes at least one directional indicator. The

directional indicator is located on a surface of a cassette housing. The directional indicator is an
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wal | of a cassette housing. The cassette may al so include at | east one tab
menber on at |east two sides of the cassette. The tab nenbers may be so
const r uctwo 2andose2nanged t o communi cate with | edges on &aTiust@wiosrs2eval | of
a punping device to guide the cassette during insertion into the punping
device. The tab nmenbers have a shape selected fromthe group consisting of
semcircular, square, rectangular, oblong, triangular, w ng-shaped, or
conbi nati ons thereof. In an enbodi nent, the tab nmenbers are substantially
Wi ng- shaped. The tab nenbers may be f or med integrally with the cassette, or
may  bandierier selegted Aram dhe ggrowm éoeegtsret ok lettasy we}tﬁlh 1§WC@ﬁi§odP$@nts}’mth]é

cassetlfpfiCld dceo?nlﬂ'gat o%@%er%@ " %‘;te'r%ﬂiméxﬂd'ﬂfeatc&’sfsett r1‘r§'3'c+1ﬂdefs gt 1.903lwo

|nd|cator I'S Tocat on a sur ace a cassette housing directi onal
i ndi calirectional anlidands.c dhordirsetieat edlidararmashbe grsﬁulmrcthn"tss atihargd af a wed It efras,

witten indjcators ol s ers, or conbpi ions thereof In an
enbodiCABRES L?Wén%:a@‘%f‘e “P‘i*?jllg‘g%aéora@aﬁf S@Pplt%o&‘?’gt?g%h%sm%?ﬁ] tﬁ%\%ﬁsg e The

di r ectysRpal tebfh FREct P ol&he gadupCeRtistiiabs bt%hlﬁg hegegl t ehotdi@! forRfng@or
cassette housing. The directi onal i ndi cator | ed to a wal ﬁ

housi regmbinatihes tesedt t Ehaslimgiaat exhertepus méicetn/@df far m@pemerlgrt@tupl of the

i sti hi | | di f nbi nat i th f.
The. dRPEELY OREE TERATELE by e e AP AR A Rehr oper or i entat | on of 1 hir =

cassette Wiees4) he af asfRidiBentSa htSRIdt OnipA6En tIRUE 0% 6EMi ﬁﬁ‘usuﬂrp?llﬁaﬁ]ﬂ)ﬁ yet
anot her enbodi nent, a cassette is &row ed and includes a flexible tube, a

housi mympangdfleid intera paticas i provided Ve merthethinstadeT heoviding afcassette ponfigured

Techa S0 16| KSR ARl K9, A0 BESUA FRCRRIEAR0 ANl e BlR 1BLIRYT N0

a tub I'ng por

shape cagipeadredsdlecdd fiom Gequpus onsissing R 20f ais libbicsinsal doviey lai fade Ir@ﬁlhng
rectangul ar, spherical, or conbinatjons thereof The ca(@dmay be | ocat ed on
an outCEMPENCTY| K A0 @Haingict RANSERLIERICE ¢ 2B OGRPIGNe SPRSORIASIEN daklihdradin

bot t org, éoﬁéh‘% &Efu%rﬁn[sglquo? HHiBe %ﬂat%ﬂ"%&%bfr& icc, b PRs@fh A cggllp?ﬁ%rft 'f&“a of

the cap xten rom e cap in adirection t I'S substanti

per pendtic s¢raor diem@ hetndliol oflvd tnearsap proj hcmoadbceaetd og a payr surtage of tlteHmusM@
2011/00 624PCT/ US2010/ 041326 cap may have a shape sel ected fromthe up
consi 3 1515 GF UL PAAR CAFT 5 5 oMbl 220t et BRgurarer Ipv4 sthupaextenolof

spher 'tE@ﬂlousﬁlrg, £ QIFBd i mhl i8R atbP 6 8 Qfirfack HRC KRt NG RAUiAMnOihctdde cap may
al so have a notched portion at an end of the acCtuating portion away from

the cap. THe§Mtlchedmimdimen, tic cabwttadousing nerclpdesta acdsed @mﬁfsogmetduqt@d
can eyt EeR o deRar ¢ B oRh PR G R AR LB bR GoaDT o
an enhesbnd®nts for heldeashetleibiatbdier i ncludes a stopper configur ed to
[0086] In an embodiment, the cassette includes an air-in-line sensor device. The air-in-
line sensor device may include a detection chamber, which may be so constructed and arranged
for receiving a portion of the flexible tube. The detection chamber can include a window for
allowing infra-red light transmission to pass therethrough. The detection chamber may have
more than one window. In an embodiment, the detection chamber is made from a molded,
plastic chamber that is so constructed and arranged to hold the flexible tube. In an embodiment,
the detection chamber is made from a transparent polyvinyl chloride material. The detection
chamber may also have a at least a portion that includes an infra-red transparent surface, or at
least a portion that includes an infra-red blocking material. The detection chamber may be

attached to the cassette and may have two ends, each end being configured to attach to the

flexible tube.
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abut against the cap when the actuating portion of the cassette is inserted
into the hole. The stopper has a shape selected fromthe group consisting
of subst awmOi2al/ops@ir cul ar, triangul ar, rectangul ar, or ®oFRiSEEVI0Er326 t her eof
The stopper extends fromthe cassette in a direction that is substantially
perpendicular to a length of the cassette. [00123]1n an enbodi nent, the cap
is substantially hollow and is configured to receive a portion of the
flexible tube. [00124]1n an enbodi nent, the valve armincludes a
tube-retaining portion. The tube-retaining portion may extend froma front
end of the W%qk}én ap pmbpeEmenthe catsaithinglidss ptirleh rerdingaaosepoasitdae ap girgn-

di recgﬂng RefddRbelise SYRS kAN }eﬁ!ﬁhg cPﬁ@B&é}ﬁ! if&#ﬂh?rag[-iﬁ-lﬁle' LA Oce LIS YAy g arm
[ 0012 I'n an enbodi ment, the Valve armincludes a connector portion that
i s so foomatmatetidderodd dranatigegroup cemgstge & wiarneagpit, rgmefaliivenitrfaoé, ihfrared

cassette. The connegtor rtion has. a shape sel ected.fromthe grou
consi SEHFYVoPIAHLR %ffngq% 9@%@%&%@&3&?@@ Pty l?alPtec‘:‘tf%?ﬁ@G!rﬁ octive tipe, or
hem - $BBllfighy 1Rfcof OMhcNANARTdhARLARONH T MNFERAinPYEAbPAcAte bilg KAl ve

arm may be configured to rotate about the connecting el ement of
cassetlocted ip0wes] flexible tebdbantl asrle, oft the casatte Eacinggare Inggremtof af purhie whas $let t e

may i nclude.a bar .that resides in and connects 0sSi si des of hol e
' naisaS it nedtoafn PO pERsY e Te 8 S B inicnt oe FRSTREAB e oGS B
consi ghd A1 finSHASEARYIRI ¥ pR¥é bNAfaGad reffcBG¥ApIgHicar , or conbinations

t hereof [00127]In an enbodi nent, the valve armincludes a projection on a

top side ofl0988 Iy aan empedimenhethsr ejssettd dirludey He ogelpsipguscasdrt devier: er Bleg
P | Aoy -l o
e o bR ToRRE R AU 68 B b RS oS B S e

r cooperates w rojection
val ve candiiting o epREoe irdradledckfectihes bt icombliafsnsthetdo€ wal ¥ ebiay Bur@pdotdiedrove

LR hcent to a portion of the tuba. The hibé Hiay have Opaqie walls Altermatively. the at 16ast 2
portion of the tube may include an infra-red reflective surface.

[0089] In an embodiment, the tube is configured to expand or contract in response to a
fluid pressure therein and may be contained within a tube housing that defines a window. The
tube housing can be formed integrally with the cassette. The tube housing may be formed from
opaque polyvinyl chloride, or may have at least a portion of the tube housing including an infra-
red transparent surface. In an embodiment, at least a portion of the tube housing includes an
infra-red absorbing material.

[0090] In an embodiment, the bias bump is substantially rigid to prevent the tube from
expanding past bias bump.

[0091] In an embodiment, the tube is part of an enteral feeding tube set.

[0092] In an embodiment, the cassette includes a false reading component for an
occlusion sensor device. The false reading component for the occlusion sensor device includes a
material selected from the group consisting of white paper, a metallic surface, infra-red reflective
plastic, infra-red reflective glass, infra-red reflective paint, infra-red reflective tape, or
combinations thereof. The false reading component for the occlusion sensor device is located
between the tube and a side of the cassette facing an interior of a pump when the cassette is
inserted into a pumping device. In an embodiment, the false reading component for the

occlusion sensor device is a piece of infra-red reflective plastic.
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[00128]In still yet another enbodi nent, a cassette is provided and includes
a flexible tube, a housing, and an anti-free fl ow val ve nechanism The

ant i - f r eawvbl2om/a98@hani sm i ncl udes a cap having an act uaPCag/spawisrae a | uer
havi ng a hook portion, and a val ve arm having a tube bl ocking portion.
[00129] I n an enbodi ment, the cap has a shape selected fromthe group
consisting of substantially cylindrical, rectangular, spherical, or

conbi nati ons thereof The cap nmay be | ocated on an outside, distal end of
the cassette. The cap may al so be | ocated on an_ inside, bottom of the

cassette. [[BB3d1 A WO@}%&%&@S%&%@C&&@% Iptel spsof idevicot Thadatelyperset ends
from t¢; ARyl ifciBddh Ea?sgét{e%u%ﬂgthabﬁilg%'ﬂ Ee%&@a%dﬁbﬁ ¥t &1{9{] Wpandy ‘EJT»He%{wé fribfNgt h
t e C as a S

of the cap. The actuatin ortron o ape se cted romt he
gr oup tkeanssstdnsguatd a;rwba’rmgt:di &l tcommayhicatd mithadn, infrectdsugedrasf,a puniang déace

spherical , or comhinations thereof. [00131]1n an enbodi nent, the actuating
port i ‘%fh?ﬁﬁﬁgﬁﬁsPﬁ%ﬁﬁﬂ@g”geHB@EW@ 486Fti on at an end of the actuating

portion awqyod4] A ahhEniSPmertN eheN@sSRRAinPRES 9 FalRE rEdUgnREd deﬁg fROf @D 1S
configured to engage at |east a portion of the valve arm [00132]In an

enbodisemsot devige. aﬁm&ﬂsen@aqhogtqoumooénttﬂoe tloa frtéhs sanoof dg\uceamcllwdeswnm@tembn

into a r einadis nd. of the cassette n.an. e I ment
thecpered SoBSlHS et RiRE obPHE bt L RERD T wifiet PALHAEGHIS0E T he
| uer . idfagrddugsficttng gﬁw iafrh e AHRIRO hhine rnnfraaéd ir&lea0d igpel o combangdege a
correspondi ng threaded portion of a patient line for use wth a theraér

The | dlgreef] slawifplse méglgasommng@rf@i B latelr sywPipgvicg iakepaicdtbatverg anHefreu

The h t

oo FSHREE LA or N o e SIRLACHLED, (RS SHIREAD Bctusatend |
be i nseyetted intBtaop@npiag ldewicponh iarentfodirhentCtip Pt @aditgecahpdket arsbeldieh f or

a therapy.
sensor device is a piece of infra-red reflective plastic.

[0095] In an embodiment, the cassette includes anti-flow valve means.

[0096] In an embodiment, the anti-flow valve means includes an anti-flow valve
mechanism that is biased against the flexible tube in a fluid non-delivery position to prevent flow
therethough, and a member operatively associated with the anti-flow valve mechanism to
overcome the force-applying member bias to allow flow of fluid through the tube when the
housing is engaged with a pump. The housing may be configured and dimensioned for
engagement with an infusion pump, wherein during or after engagement the member assumes a
fluid delivery position to allow flow of the fluid through the tube, while before or as the cassette
is removed from the pump, the member assumes the fluid non-delivery position to prevent flow
of fluid through the tubing.

[0097] In an embodiment, the anti-flow valve mechanism is associated with the tube,
cassette or housing or is situated in or near the cassette or housing and includes a moveable
member and a force-applying member. The member may be a tab member that is moveable
between the fluid non-delivery position and the fluid delivery position, wherein prior to
engagement of the housing with the pump, the tab member and moveable member are in the
fluid non-delivery position whereas during or after engagement the tab member overcomes the

force-applying member bias and moves the movable member to the fluid delivery position.
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[00134] In an enbodi nent, the valve armincludes a tube-retaining portion.
The tube-retaining portion my extend froma front end of the valve arm
The tube-wetaimiosg4porti on may al so extend in a directi @aTUS2010/0$1326
substantially perpendicular to a |l ength of the valve arm [00135] In
an enbodi mrent, the valve armincludes a connector portion that is so
constructed and arranged to engage a connecting el enent of the cassette.
The connector portion has a shape selected fromthe group consi sting of

substanti al C'-shaped, circul ar, rectangul ar
2011/ oosazz{f@ﬂ/l 20100 berimons. e s@ﬁ@fb%a}ovewhecmw% meAtbef e rthoflurhe

Conne%merpgiogﬂnsﬁ a@fﬂ?é @%sé’t?el Ufpa e s”?h% q%@%@%]lgﬁﬁpeﬁl) &1%& gdo@vt@f ARAYRrduDE the

connectin l'emrent o cas an e I 'ment, the connecting
el errermhbmg ahthes dhs sedsttee isncinoded fa)nh)ah[e pivap the sdbdesmbar esnnélaamﬂmcﬂsat ttheo

opposi ng sjdes of a hole in cassette. The bar ma ave eI ect ed
f rom tPRYSEPIG MR SFEIS g thg ﬁ%ﬁ éﬁﬁvwm@w ‘harav OVY eéﬁawgtﬁf)%ﬁ

combi m&ﬁlhg REcH Mef BV erhOR I3 thd RiARRBBOMWEAT ihetM18d ViBh \ﬂ%h%&‘ﬁoﬁhﬁbﬂ d8s ke
projection on a top side of the valve arm The projection is configured to

i nt er dbtid délivieryapasapnnabaiygas thf biasipgnpihndordevpplyingreembére cassette i s
inserted i e punpj ng device, ,The tab nenb cooperates with the .

oo et on 10009 8 BerBhOBmERy oSty REmh30 i b fisa THRBRES BTk Lo ¢ T

val ve darierpdsiiby aftbitfe bads¥@e aighhbthe ihfusien plusiy tataﬂbw Ry of ﬁaih&ﬁ}du@h amot her
enbodi nent, a cassette is provided and includes a flexible tubing,

housi rigbingrierd befospthe qassstteis emaved Hom 8w pumetha sali member 1f5|r@lm&¢é@nélnﬁt§hﬁ
I ncl uqﬁivleg“olﬁ ‘ﬁ?efmﬁ%?‘f%tﬂ%s%' ARCAUFLAHRIEL RBitioR 16 BRveA MR of AlLiER AT RV NI

a tube
tubing such that movement of the tab member between the fluid non-delivery position and the

fluid delivery position changes the biasing of the force-applying member.

[00100] In an embodiment, the housing has an essentially rectangular shape and is
configured and dimensioned to fit within an opening in the infusion pump, and the length of
tubing is initially held between the ends of the cassette in a straight line and in front of a rigid
curved wall of the housing such that when engaged with the pumping mechanism of the pump,
the length of tubing is accurately positioned in contact with and between the curved wall and the
pumping mechanism.

[00101] In an embodiment, the force-applying member includes a compression
spring and the moveable member of the anti-flow valve mechanism includes a pinch head that
has a relatively larger cross-sectional surface that contacts the force-applying member and a
relatively narrower cross-sectional surface contacting the tubing that concentrates the force of the
force-applying member against the tubing.

[00102] In an embodiment, the housing includes registration grooves for alignment
of the cassette during engagement with the infusion pump, and the housing includes at least one
window adjacent the tubing to allow monitoring or detection of fluid flow therethrough.

[00103] In an embodiment, the housing is made of molded plastic, the tubing is
made of an elastomeric or silicone material, and the tubing is held between inlet and outlet
tubing supports in the housing, wherein each tubing support includes a male junction and a

female junction, wherein in the inlet support the male junction is configured and dimensioned to
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[00139] In an enbodi nent, the cap has a shape selected fromthe group
consisting of substantially cylindrical, rectangular, spherical, or

conbi nat iwatesesf The cap nmay be | ocated on an out si #€T/useealieand of
the cassette. The cap may al so be | ocated on an inside, bottomof the
cassette. [00140]In an enbodi ment, the cap is substantially hollow and is
configured to receive an end of the luer. The |uer may have a tapered shape
that is configured to engage a patient line for use with a therapy. The
actuatijng portion of the luer extends fromthe luer in_ a direction that is
subst dfitingde hepupig ad the famplsypeions istqeafipyied andimgpsioned; tRgepdye fubingof

the | C . Latid ng: f-ngﬁgﬁ i y
cyIingg%%g?§4$eiggﬁggﬁ§$i %??g%g%?g?$§§%ﬁ@%£cg¥?é%$‘@gaxﬁhgtlon ?ﬁe%%%f.
The acdfimaisiongdporfitiiosidothet thbingual ths fanait ijgietied i§ oonfiguseat andodiniensionad td east

one bracket ok t he cassette. TQF I§$r %s configured to be inserted into a
hol | oWFoYtthe rength qfiubipg fappxtepds e dhstubiost cassette for a therapy.

[00141] I n qpoRapOdi MeRtan dhSodYREME tRY MH-AGY UdER AchiPRichBEah HaBdiRAIEALN-
The tube-retaining portion may extend froma front end of the valve arm

The t oblingneians figy padingahe elye al gpcratxtceanpagementdwitke dhé baset hafirsi slamping
subst antd al | erpendi cular. to a Length of the valve arm )

2011/ QBEES e ORDOT TS TB0UASR oA e G R eeny Jge dysipond

i ncl U@%@nggﬂﬂm@ QlgaPibld AithtthatulcSarkomeonHld Yedween %ﬁcbp;%ﬁ Remied dewengage
a connecting el ement of the cassette. The connector portion has a shape

sel ectfloa ofridiif thieugl bapubeomdiastlesed pesitigubderein thaltyle is gecludrsladthe elappingr
rect ?‘%ﬂi egl'b *?;‘SHhe‘c%‘%h%F'c%ﬁh ctiﬁg tﬁ? DO ot NG §atilhRE FOMBEELRY BRLd I On
may i ncl ude two¢oaxi a , sﬁ%er cal portions‘on opposing’sides of T he \Val ve

arm [rOadvedld froantiensiach sRAlp, adsb@bBOANE Gt dptgge! EE Bénmettol heayChs agiptal ray
i nclude a bar_ that resides in and connects twp opposing sides of a hole in
the c&88uerwith theeclyyping lemeng ne 3 tos Bold che glamphig ¢lenachyrip iy erssiosttionganst

R T e
soon as the connector is removed from the assembly, and the clamping element is adapted to be
moved from the closed to the open position when the pinch clamp assembly is mounted to the
enteral feeding or infusion pump and the connector is removed. The clamping element may be
hinged at the base.

[00105] In an embodiment, the connector is selected from the group consisting of
an enteral spike, an IV spike, an enteral feeding adapter, an IV luer lock adapter, another enteral
or IV component, or combinations therecof. The connector may be threadedly coupled to the
clamping element and/or the supporting means.

[00106] In an embodiment, the base is formed as a cassette such that the pinch
clamp assembly may be integrally mounted to the enteral feeding or infusion pump. The base,
the clamping element and the connector may be made of recyclable plastic material such as
thermoplastics, and the spring may be made of metal. The tube may be made of silicone.

[00107] In an embodiment, the base includes a cylindrically-shaped holding
element to accommodate a spring.

[00108] In an embodiment, the clamping element includes a first leg with a tube
blocking portion, a second leg having means for engagement with the spring and a retainer for

engagement with the connector, and a swivel pin adapted to engage with a suitable seating on the
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and second pegs | ocated on opposing sides of a hole in the cassette.

[ 00145] I n an enbodi nent, the connector portion of the valve armis

conf i gur edoR01VO8@He about the connecting el enent of th@CTASIEVE1326
[00146] I n an enbodi ment, the valve armincludes a projection on a top side
of the valve arm The projection is configured to interact with a tab
menber of a punping device when the cassette is inserted into the punping
device. The tab nenber cooperates with the projection of the valve armto
overconme a bl ocked posjtion bias of the valve armand nove the valve armto
a freda59 olhpEEtRG Ry Poeanstrpetad pep camBthidyis sapried FerrcominadateriBe tigfof the
provi dpghfJuid to a patient is provided. The nethod includes the steps of
renoving an actuating portion of a cap froma cassette, disconnecting an
end porti on0@f09] he f llexhkeneodirhentf thofirsthendtapecanneiaapinggutfhesseind uporeh] on

of the flexible.tuhe to a patient line, and punping fluid into the patient
usi ng PHBSHSEQEHINEd The cassette includes a flexible tube, a housing, and a

valve arm hayidg a tuypebLAkIiRRnPARt iRl includes a [RA1AR] ol Lol efRedI4TENT,
the nethod includes allowing the valve armto return to a biased tube

bl ockibagvsositi¢lothe whaminhecmentuarirmggegor tion of the cap is renoved fromthe
St K T I G E MR S M
enbodicaRiHictof, e tubd PattAdie datoS tha P uSRk eldesbsitioned th@uh @kt cERASdtSt iaR@ a0ball
substantially cylindrical, rectangular, spherical, or conbinations thereof
The cagrataglyinpide the tube. The constrictor may be so constructed and arranged to prevent the ball
from moving through the tube at a location proximate the constrictor. The tube may include a
first end attached to an inlet port and a second end attached to an outlet port. The inlet port is
sized to prevent the ball from entering the inlet port.
[00112] In an embodiment, the anti-flow valve means includes a housing having a
flow restrictor with a locking member and a spring, and a tube attached to the housing and
positioned adjacent the flow restrictor. The locking member may be so constructed and arranged
to rotate when inserted into a pumping device.
[00113] In an embodiment, the housing further includes a stopper positioned
adjacent the tube and on an opposite side of the tube from the flow restrictor. The flow restrictor

and the stopper may occlude the tube when the flow restrictor is in a resting position. The flow

restrictor and the stopper allow a fluid to flow through the tube when the flow restrictor is in an

actuated position.
[00114] In an embodiment, at least a portion of the tube is flexible.
[00115] In an embodiment, the cassette includes a projection on a top surface of

the housing. The projection may be substantially cylindrically shaped and may be located in the
middle of a length of the housing. The projection may be located on an outer portion of the top
surface of the housing. The projection is so constructed and arranged to cooperate with a latch
mechanism of a pumping device to lock the cassette into place in the pumping device.

[00116] In an embodiment, the cassette includes a notch on at least one edge of a
housing. The edge is contiguous to a recessed area of a cassette housing. The notch may have a

shape selected from the group consisting of semi-circular, “V’-shaped, oblong, square,
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WO 2011/ 008624PCT/ US2010/ 041326 | ocated on an outside, distal end of the
cassette. The cap may al so be | ocated on an inside, bottom of the cassette.
The act uawpregipesédon of the cap extends fromthe cap | RCI/USR016O81306 t hat

I's substantially perpendicular to a length of the cap. The actuating
portion of the cap has a shape selected fromthe group consisting of
substantially cylindrical, rectangular, triangular, spherical, or

conbi nati ons thereof. [00151] 1 n an enbodi nent, the actuating portion of the
cap includes a notched, portion at an end of the actuatin ortion away from
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cassetPMBPIE 5Y¥€rted into the hole. The stopper has a shape sel ected from

the group qesi7$ti ng 19%, SHPShANN: ahd YastitlCb@bes 4tMERNGM A6 mdRGh JRAWi@L . or
conbi nati ons thereof The stopper extends fromthe cassette in a direction

t hat ivellsaflsstaasettc Abhiying eThecasaigl gy also mcludngt lvagifont hab mambertareat 1§80t64] | n

an enbodi t, the c I s substantially hollow . and is configured. to receive
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i ncl udgsed oh URemt@ior ivilNGf »Putnip@Hy: debi&@ to guide the cassette during insertion into the
pumping device. The tab members have a shape selected from the group consisting of semi-
circular, square, rectangular, oblong, triangular, wing-shaped, or combinations thercof. In an
embodiment, the tab members are substantially wing-shaped. The tab members may be formed
integrally with the cassette, or may be adhered to a side of the cassette.

[00118] In an embodiment, the cassette includes at least one directional indicator.
The directional indicator is located on a surface of a cassette housing. The directional indicator
is an indicator selected from the group consisting of letters, written indicators, logos, symbols,
numbers, or combinations thercof. In an embodiment, the cassette includes at least two
directional indicators. The directional indicator may be a sticker that is adhered to a wall of a
cassette housing. The directional indicator may be applied to a wall of a housing of the cassette
using a technique selected from the group consisting of etching, lasering, molding, forming, or
combinations thercof. The directional indicator is indicative of a proper orientation of the
cassette when the cassette is inserted into a pumping device.

[00119] In yet another embodiment, a cassette is provided and includes a flexible
tube, a housing, and an anti-free flow valve mechanism. The anti-free flow mechanism includes
a cap having an actuating portion and a valve arm having a tube blocking portion.

[00120] In an embodiment, the cap has a shape selected from the group consisting
of substantially cylindrical, rectangular, spherical, or combinations therecof. The cap may be
located on an outside, distal end of the cassette or may be located on an inside, bottom of the
cassette.

[00121] In an embodiment, the actuating portion of the cap extends from the cap in

a direction that is substantially perpendicular to a length of the cap. The actuating portion of the
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tube-retaining portion may extend froma front end of the valve arm The
tube-retaining portion nay also extend in a direction that is substantially
per pendi cwibas1yws@4l engt h of the valve arm [ 001PB6T/USA0 18041326

enbodi ment, the valve armincludes a connector portion that is so
constructed and arranged to engage a connecting el ement of the cassette.
The connector portion has a shape selected fromthe group consisting of
substantially "C'-shaped, circular, rectangul ar, hem -spherical, or

conbi nati ons thereof. [00157]1n an enbodinment, the connecting el enent of
the c&3R8WYdaynePiapsselsctsd frophiie Srupi @Bsisiing frbelantirdlyicy indiirabpdaifutsi des
of a i -CAS T icn ] C roup
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2011/ G6BBIUPLITIIBIS TONHEYSS 40 (B850t lasi it g%aai%tﬁ? valvg g iée aFtypting

I ncl udRich qiMRl &HLhSNbOSR LRI 18} B8erBbn M6 a WBleUR tRY Bssell@e Proj ection is
configured to interact wth a tab nenber of a punping device when the
cassette i 400¥22¢rt ed Iin rnocrabnalipentp thegcadenticclurthdhmciudbs mrestdrper codfpmred &5
with the projection of the valve arm.to erco a bl ocked ition hias of
the vy B SuHovect s YariBe Bt Bl Geegn Butrt iy 15t Gosol
still supberR® BedhapeTROIMEER Trom ah&Bi A c@ﬁsisftiﬁ’i@r&}/édlﬁtahﬁ;ﬁgs afréul s Qrifi gudd?,

i nfusion punp for punping fluid into a patient is provided. The nethod

i ncl udedansubayi @ qegnbanatiess drerewfc dhe S§npadxfards from the chssetteln hidigestion thatdgp,

the c i i fl.exible.,t housi ng, a valve arm having a

t ube %ﬁ%%%ﬁﬁg§g%&#ﬁ%&gw§ﬁ§42é%§8?H§3?%§ﬁ§n actuating portion so constructed
and arranggoi0123] engage aa @oabddimentpthd b sadubstadtiaily hollow and is configured to

receive a portion of the flexible tube.

[00124] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion may extend from a front end of the valve arm. The tube-retaining portion
may also extend in a direction that is substantially perpendicular to a length of the valve arm.

[00125] In an embodiment, the valve arm includes a connector portion that is so
constructed and arranged to engage a connecting element of the cassette. The connector portion
has a shape selected from the group consisting of substantially “C”-shaped, circular, rectangular,
hemi-spherical, or combinations therecof. The connector portion of the valve arm may be
configured to rotate about the connecting element of the cassette.

[00126] In an embodiment, the connecting element of the cassette may include a
bar that resides in and connects two opposing sides of a hole in the cassette. The bar may have a
shape seclected from the group consisting of substantially cylindrical, rectangular, or
combinations thereof.

[00127] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection may be configured to interact with a tab member of a pumping device
when the cassette is inserted into the pumping device. The tab member cooperates with the
projection of the valve arm to overcome a blocked position bias of the valve arm and to move the

valve arm to a free-flow position.
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[00161] I n an enbodi ment, the cap has a shape selected fromthe group
consisting of substantially cylindrical, rectangular, spherical, or

conbi nat iwoe0tese@asf . [ 00162] I n an enbodi nent, the cap may/useolo¢E2zed on an
outside, distal end of the cassette. The cap nmay al so be | ocated on an

I nside, bottomof the cassette. [00163] 1 n an enbodi nent, the actuating
portion of the cap extends fromthe cap in a direction that is
substantially perpendicular to a |l ength of the cap. The actuating portion
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[00130] In an embodiment, the actuating portion of the cap extends from the cap in
a direction that is substantially perpendicular to a length of the cap. The actuating portion of the
cap has a shape selected from the group consisting of substantially cylindrical, rectangular,
triangular, spherical, or combinations thereof.

[00131] In an embodiment, the actuating portion of the cap includes a notched
portion at an end of the actuating portion away from the cap. The notched portion of the
actuating portion is configured to engage at least a portion of the valve arm.

[00132] In an embodiment, the actuating portion of the cap is configured for
insertion into a first hole in a distal end of the cassette.

[00133] In an embodiment, the cap is substantially hollow and is configured to
receive an end of the luer. The luer includes a threaded portion that is configured to engage a
corresponding threaded portion of a patient line for use with a therapy. The luer also includes a
fin portion for gripping and rotating the luer. The hook portion of the luer is configured to be
inserted into a second hole in a distal end of the cassette. Generally, the luer is configured to be
inserted into a hollow portion of the cap prior use of the cassette for a therapy.

[00134] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion may extend from a front end of the valve arm. The tube-retaining portion
may also extend in a direction that is substantially perpendicular to a length of the valve arm.

[00135] In an embodiment, the valve arm includes a connector portion that is so
constructed and arranged to engage a connecting element of the cassette. The connector portion

has a shape selected from the group consisting of substantially “C”-shaped, circular, rectangular,
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[00167] I n an enbodi ment, the cap is substantially hollow and is confi gured
to receive an end of a patient tubing line. WO

2011/ 008620RCTI/0082010/ 041326 [00168] 1 n an enbodi ment, t RETESBRMIO/0AI3RG

i ncl udes a tube-retaining portion. The tube-retaining portion nay extend
froma front end of the valve arm The tube-retaining portion may al so
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a fr e&t ftﬂ VIR aﬁjmtﬂo overcome a blocked position bias of the valve arm and move the valve arm to

a free-flow position.

[00138] In another embodiment, a cassette is provided and includes a flexible
tubing, a housing, and an anti-free flow mechanism. The anti-free flow mechanism includes a
luer having an actuating portion, a cap, and a valve arm having a tube blocking portion.

[00139] In an embodiment, the cap has a shape selected from the group consisting
of substantially cylindrical, rectangular, spherical, or combinations therecof. The cap may be
located on an outside, distal end of the cassette. The cap may also be located on an inside,
bottom of the cassette.

[00140] In an embodiment, the cap is substantially hollow and is configured to
receive an end of the luer. The luer may have a tapered shape that is configured to engage a
patient line for use with a therapy. The actuating portion of the luer extends from the luer in a
direction that is substantially parallel to a length of the luer. The actuating portion of the luer has
a shape selected from the group consisting of substantially cylindrical, rectangular, triangular,
spherical, or combinations thereof. The actuating portion of the luer is configured for insertion
into at least one bracket of the cassette. The luer is configured to be inserted into a hollow
portion of the cap prior use of the cassette for a therapy.

[00141] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion may extend from a front end of the valve arm. The tube-retaining portion

may also extend in a direction that is substantially perpendicular to a length of the valve arm.

26



[00173]In yet another enbodi ment, a nethod of providing fluid to a patient
I's provided. The nethod includes the steps of renoving an actuating portion
of a cap woaoa/deee@k portion of a luer froma cassette, ®#CIASLIOO4i3REG t he

| uer fromthe cap, connecting the luer to a patient line, and punping fluid
into the patient using the cassette. The cassette includes a flexible tube,
a housing, and a valve arm having a tube bl ocking portion. [00174]1n an
enbodi ment, the cap has a shape selected fromthe group consisting of
substantially cylindrical, rectangular, spherical, or conbinations thereof
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[00144] In an embodiment, the connecting element of the cassette includes first
and second pegs located on opposing sides of a hole in the cassette.

[00145] In an embodiment, the connector portion of the valve arm is configured to
rotate about the connecting element of the cassette.

[00146] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection is configured to interact with a tab member of a pumping device when
the cassette is inserted into the pumping device. The tab member cooperates with the projection
of the valve arm to overcome a blocked position bias of the valve arm and move the valve arm to
a free-flow position.

[00147] In yet another embodiment, a method of providing fluid to a patient is
provided. The method includes the steps of removing an actuating portion of a cap from a
cassette, disconnecting an end portion of the flexible tube from the cap, connecting the end
portion of the flexible tube to a patient line, and pumping fluid into the patient using the cassette.
The cassette includes a flexible tube, a housing, and a valve arm having a tube blocking portion.

[00148] In an embodiment, the method includes allowing the valve arm to return to
a biased tube blocking position when the actuating portion of the cap is removed from the
cassctte.

[00149] In an embodiment, the actuating portion of the cap is so constructed and
arranged to engage a portion of the valve arm.

[00150] In an embodiment, the cap has a shape selected from the group consisting

of substantially cylindrical, rectangular, spherical, or combinations therecof. The cap may be
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[00178] I n an enbodi ment, the cap is substantially hollow and is confi gured
to receive an end of the luer. The luer includes a threaded portion that is
conf i gur edot011ene8@dge a correspondi ng threaded portion ofPCa/gysariomnt32é i ne for
use with a therapy. The luer includes a fin portion for gripping and
rotating the luer. The hook portion is configured to be inserted into a
second hole in a distal end of the cassette. [00179] I n an enbodi nent, the

|l uer is configured to be inserted into a hollow portion of the cap prior
use of the cassette for a therapy. [00180]1n an enbodi ment, the valve arm
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consi gt i-gpRbtisuhaiaptially "C'-shaped, circular, rectangular,
hem - spherical, or conbinations thereof The connector portion of the valve

armis confl0@féd t o Incnatebalimentt, theaduatimgepairtign eif shewep oficledes acasgtsbed e.
[00182] I .n an enbodi t, the connectin | ement of e cassette.incluydes a
bar ¢ RRToS: HbEn (At “EURTRE PO URp doThy s Piles 16 2GR aarion A e
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subst anti al &Hé{llndrlcal’ rectangul ar, or conbi nati ons thereof [00183]In

an enbodi mf he vdnva amhedinehudbe agtugtiog aertian obihe capps seaksused tfhie

val ve . T Lecti LS. configured to interact with a tab nenber of a
purrpirll%re é@fgguﬁ%g%ﬁ¥%8%%g§%%tte is inserted into the punping device. The

tab nmenber [0®KF3Er at edn wint dmbddmpPitOiRCEds@otte further includes a stopper configured to
abut against the cap when the actuating portion of the cassette is inserted into the hole. The
stopper has a shape selected from the group consisting of substantially circular, triangular,
rectangular, or combinations thercof. The stopper extends from the cassette in a direction that is
substantially perpendicular to a length of the cassette.

[00154] In an embodiment, the cap is substantially hollow and is configured to
receive an end of a patient tubing line.

[00155] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion may extend from a front end of the valve arm. The tube-retaining portion
may also extend in a direction that is substantially perpendicular to a length of the valve arm.

[00156] In an embodiment, the valve arm includes a connector portion that is so
constructed and arranged to engage a connecting element of the cassette. The connector portion
has a shape selected from the group consisting of substantially “C”-shaped, circular, rectangular,
hemi-spherical, or combinations thereof.

[00157] In an embodiment, the connecting element of the cassette includes a bar
that resides in and connects two opposing sides of a hole in the cassette. The bar includes a
shape seclected from the group consisting of substantially cylindrical, rectangular, or
combinations thereof.

[00158] In an embodiment, the connector portion of the valve arm is configured to

rotate about the connecting element of the cassette.
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WO 2011/ 008624PCT/ US2010/ 041326 of the valve armto overconme a bl ocked
position bias of the valve armand nove the valve armto a free-fl ow

posi ti on.wpQOWLBBd2a anot her enbodi nent, a nethod of i npPOTIUSQWINE133@f e use
of an infusion punp for punping fluid into a patient is provided. The

met hod i ncludes the steps of providing a cassette configured for use with
the infusion punp, the cassette including a flexible tube, a housing, a

val ve arm having a tube bl ocking portion, a cap having an actuating portion
so constructed and arranged to enqage a portion of the valve arm_ and a
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subst gntdeahdy ppgfijendi cul ar to a length of the cap. The actuating portion
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the CaZRsthlfed and arranged to engage a portion of the valve arm.

[00161] In an embodiment, the cap has a shape selected from the group consisting
of substantially cylindrical, rectangular, spherical, or combinations thereof.

[00162] In an embodiment, the cap may be located on an outside, distal end of the
cassette. The cap may also be located on an inside, bottom of the cassette.

[00163] In an embodiment, the actuating portion of the cap extends from the cap in
a direction that is substantially perpendicular to a length of the cap. The actuating portion of the
cap has a shape selected from the group consisting of substantially cylindrical, rectangular,
triangular, spherical, or combinations thereof.

[00164] In an embodiment, the actuating portion of the cap includes a notched
portion at an end of the actuating portion away from the cap. The notched portion of the
actuating portion is configured to engage at least a portion of the valve arm.

[00165] In an embodiment, the actuating portion of the cap is configured for
insertion into a hole in the cassette.

[00166] In an embodiment, the cassette further includes a stopper configured to
abut against the cap when the actuating portion of the cassette is inserted into the hole. The
stopper has a shape selected from the group consisting of substantially circular, triangular,
rectangular, or combinations thercof. The stopper extends from the cassette in a direction that is
substantially perpendicular to a length of the cassette.

[00167] In an embodiment, the cap is substantially hollow and is configured to

receive an end of a patient tubing line.
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aped, circular; rectangul ar, hem -spherical, or conbinations thereof.

[ 00193p$ A shapeentsoidil im thetdreuromsstng nfswisentalty §f-sthpcd aswelat, acitmrdulades a

bar

hemi-spherical, or combinations thereof.

[00170] In an embodiment, the connecting element of the cassette includes a bar
that resides in and connects two opposing sides of a hole in the cassette. The bar has a shape
selected from the group consisting of substantially cylindrical, rectangular, or combinations
thereof.

[00171] The method of any one of Claims 408-411, wherein the connector portion
of the valve arm is configured to rotate about the connecting element of the cassette.

[00172] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection is configured to interact with a tab member of a pumping device when
the cassette is inserted into the pumping device. The tab member cooperates with the projection
of the valve arm to overcome a blocked position bias of the valve arm and move the valve arm to
a free-flow position.

[00173] In yet another embodiment, a method of providing fluid to a patient is
provided. The method includes the steps of removing an actuating portion of a cap and a hook
portion of a luer from a cassette, disconnecting the luer from the cap, connecting the luer to a
patient line, and pumping fluid into the patient using the cassette. The cassette includes a
flexible tube, a housing, and a valve arm having a tube blocking portion.

[00174] In an embodiment, the cap has a shape selected from the group consisting
of substantially cylindrical, rectangular, spherical, or combinations therecof. The cap may be
located on an outside, distal end of the cassette. The cap may also be located on an inside,
bottom of the cassette.

[00175] In an embodiment, the actuating portion of the cap extends from the cap in

a direction that is substantially perpendicular to a length of the cap. The actuating portion of the
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that resides in and connects two opposing sides of a hole in the cassette.
The bar has a shape selected fromthe group consisting of substantially

cyl i ndri caiD,20rige8@ngul ar, or conbi nati ons thereof [0019#CTrAisamoswiseei nent ,
t he connector portion of the valve armis configured to rotate about the
connecting el enent of the cassette. [00195]In an enbodi nent, the valve arm
i ncludes a projection on a top side of the valve arm The projection is
configured to interact with a tab nenber of a punping device when the
cassette is inserted into the punping device, The tab nenber cooperates
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having a tube bl ocking portion. [00197]I'n an enbodi ment, the cap has a
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substantially hollow and is conflgured to receive an end of the luer.
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corresponding threaded portion of a patient line for use with a therapy. The luer includes a fin
portion for gripping and rotating the luer. The hook portion is configured to be inserted into a
second hole in a distal end of the cassette.

[00179] In an embodiment, the luer is configured to be inserted into a hollow
portion of the cap prior use of the cassette for a therapy.

[00180] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion may extend from a front end of the valve arm. The tube-retaining portion
may extend in a direction that is substantially perpendicular to a length of the valve arm.

[00181] In an embodiment, the valve arm includes a connector portion that is so
constructed and arranged to engage a connecting element of the cassette. The connector portion
has a shape selected from the group consisting of substantially “C”-shaped, circular, rectangular,
hemi-spherical, or combinations therecof. The connector portion of the valve arm is configured to
rotate about the connecting element of the cassette.

[00182] In an embodiment, the connecting element of the cassette includes a bar
that resides in and connects two opposing sides of a hole in the cassette. The bar has a shape
selected from the group consisting of substantially cylindrical, rectangular, or combinations
thereof.

[00183] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection is configured to interact with a tab member of a pumping device when

the cassette is inserted into the pumping device. The tab member cooperates with the projection
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engage a patient line for use with a therapy. [00200] I n an enbodi nent, the
actuating portion of the luer extends fromthe luer in a direction that is
subst ant ivaDI2911p@B@kl el to a | ength of the luer. The act Ramiusgo1PO#t3ReON Of
the WD 2011/008624PCT/ US2010/ 041326 | uer has a shape selected fromthe
group consisting of substantially cylindrical, rectangular, triangular,
spherical, or conbinations thereof. The actuating portion of the luer is
configured for insertion into at | east one bracket |ocated on the cassette.
[00201]In an enbodi ment, the luer is conflgured to be inserted into a
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[00185] In an embodiment, the cap has a shape selected from the group consisting
of substantially cylindrical, rectangular, spherical, or combinations therecof. The cap may be
located on an outside, distal end of the cassette. The cap may also be located on an inside,
bottom of the cassette.

[00186] In an embodiment, the actuating portion of the cap extends from the cap in
a direction that is substantially perpendicular to a length of the cap. The actuating portion of the
cap has a shape selected from the group consisting of substantially cylindrical, rectangular,
triangular, spherical, or combinations thereof.

[00187] In an embodiment, the actuating portion of the cap includes a notched
portion at an end of the actuating portion away from the cap. The notched portion of the
actuating portion is configured to engage at least a portion of the valve arm.

[00188] In an embodiment, the actuating portion of the cap is configured for
insertion into a first hole in a distal end of the cassette.

[00189] In an embodiment, the cap is substantially hollow and is configured to
receive an end of the luer. The luer includes a threaded portion that is configured to engage a
corresponding threaded portion of a patient line for use with a therapy. The luer includes a fin
portion for gripping and rotating the luer. The hook portion is configured to be inserted into a
second hole in a distal end of the cassette.

[00190] In an embodiment, the luer is configured to be inserted into a hollow
portion of the cap prior use of the cassette for a therapy.

[00191] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion may extend from a front end of the valve arm. The tube-retaining portion

may also extend in a direction that is substantially perpendicular to a length of the valve arm.
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portions on opposing sides of the valve arm [00205]1n an enbodi nent, the
connecting elenent of the cassette includes a bar that resides in and
connect s waeooppseikng sides of a hole in the cassette. Ph#/usarnoiomskeades a
shape selected fromthe group consisting of substantially cylindrical,
rectangul ar, or conbinations thereof [00206]In an enbodi nent, the
connecting elenent of the cassette includes first and second pegs | ocated
on opposite sides of a hole in the cassette. [00207]In an enbodi nent, the
connector portion of the valve armis configured to rotate about the
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[00194] In an embodiment, the connector portion of the valve arm is configured to

rotate about the connecting element of the cassette.

[00195] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection is configured to interact with a tab member of a pumping device when
the cassette is inserted into the pumping device. The tab member cooperates with the projection
of the valve arm to overcome a blocked position bias of the valve arm and move the valve arm to
a free-flow position.

[00196] In still yet another embodiment, a method of providing fluid to a patient is
provided. The method includes the steps of removing an actuating portion of a luer from a
cassette, disconnecting the luer from a cap, connecting the luer to a patient line, and pumping
fluid into the patient using the cassette. The cassette includes a flexible tube, a housing, and a
valve arm having a tube blocking portion.

[00197] In an embodiment, the cap has a shape selected from the group consisting
of substantially cylindrical, rectangular, spherical, or combinations therecof. The cap may be
located on an outside, distal end of the cassette. The cap may also be located on an inside,
bottom of the cassette.

[00198] In an embodiment, the cap is substantially hollow and is configured to
receive an end of the luer.

[00199] In an embodiment, the luer has a tapered shape that is configured to
engage a patient line for use with a therapy.

[00200] In an embodiment, the actuating portion of the luer extends from the luer

in a direction that is substantially parallel to a length of the luer. The actuating portion of the
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WO 2011/ 008624PCT/ US2010/ 041326 tube, a housing, a valve arm having a tube
bl ocki ng portion, a cap, and a |uer having an actuating portion so
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The cap nay be |l ocated on an outside, distal end of the cassette. The cap
may al so be | ocated on an inside, bottomof the cassette. [00211]1n an
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extends in a direction that is substantially perpendicular to a length of the valve arm.

[00203] In an embodiment, the valve arm includes a connector portion that is so
constructed and arranged to engage a connecting element of the cassette. The connector portion
has a shape selected from the group consisting of substantially “C”-shaped, circular, rectangular,
hemi-spherical, or combinations thereof.

[00204] In an embodiment, the connector portion includes two coaxial, spherical
portions on opposing sides of the valve arm.

[00205] In an embodiment, the connecting element of the cassette includes a bar
that resides in and connects two opposing sides of a hole in the cassette. The bar includes a
shape seclected from the group consisting of substantially cylindrical, rectangular, or
combinations thereof.

[00206] In an embodiment, the connecting element of the cassette includes first
and second pegs located on opposite sides of a hole in the cassette.

[00207] In an embodiment, the connector portion of the valve arm is configured to
rotate about the connecting element of the cassette.

[00208] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection is configured to interact with a tab member of a pumping device when
the cassette is inserted into the pumping device. The tab member cooperates with the projection
of the valve arm to overcome a blocked position bias of the valve arm and move the valve arm to
a free-flow position.

[00209] In yet another embodiment, a method of improving the safe use of an
infusion pump for pumping fluid into a patient is provided. The method includes the steps of

providing a cassette configured for use with the infusion pump, the cassette including a flexible
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tube-retaining portion extends froma front end of the valve arm The
tube-retaining portion extends in a direction that is substantially

per pendi cwibas1yws@4l engt h of the valve arm [ 002 PET/USA0 18041326
enbodi ment, the valve armincludes a connector portion that is so
constructed and arranged to engage a connecting el ement of the cassette.
The connector portion includes a shape selected fromthe group consisting
of substantially "C'-shaped, circular, rectangular, hem -spherical, or
conbi nati ons thereof. [00216]1n an enbodi ment, the connector, portion,
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el ement of [I]mlfassetl}l Gin embodiment, the cap is substantially hollow and is configured to

receive an end of the luer. The luer has a tapered shape that is configured to engage a patient
line for use with a therapy. The actuating portion of the luer extends from the luer in a direction
that is substantially parallel to a length of the luer.

[00212] In an embodiment, the actuating portion of the luer has a shape selected
from the group consisting of substantially cylindrical, rectangular, triangular, spherical, or
combinations thereof. The actuating portion of the luer is configured for insertion into at least
one bracket located on the cassette.

[00213] In an embodiment, the luer is configured to be inserted into a hollow
portion of the cap prior use of the cassette for a therapy.

[00214] In an embodiment, the valve arm includes a tube-retaining portion. The
tube-retaining portion extends from a front end of the valve arm. The tube-retaining portion
extends in a direction that is substantially perpendicular to a length of the valve arm.

[00215] In an embodiment, the valve arm includes a connector portion that is so
constructed and arranged to engage a connecting element of the cassette. The connector portion
includes a shape selected from the group consisting of substantially “C”-shaped, circular,
rectangular, hemi-spherical, or combinations thereof.

[00216] In an embodiment, the connector portion includes two coaxial, spherical
portions on opposing sides of the valve arm.

[00217] In an embodiment, the connecting element of the cassette includes a bar
that resides in and connects two opposing sides of a hole in the cassette. The bar has a shape
selected from the group consisting of substantially cylindrical, rectangular, or combinations

thereof.
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[00220] I n an enbodi ment, the valve armincludes a projection on a top side
of the valve arm The projection is configured to interact with a tab
menber ofwea 2pumoeBerg devi ce when the cassette is inserte@CIASWIOEI3RUNDI NY
device. The tab nenber cooperates with the projection of the valve armto
overcone a bl ocked position bias of the valve armand nove the valve armto
a free-flow position. [00221]It is an advantage of the present disclosure
to provide inproved cassettes. [00222]1t is also an advantage of the
present disclosure to provide inproved fluid delivery systens. [00223] Yet
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cassetteszggat are able to de&gct occlusions in a tubing Iine. [00226] An
advant @@t abeut the copnesting clgmsry Jdhs @5t o provi de cassettes that prevent

[00220] In an embodiment, the valve arm includes a projection on a top side of the
valve arm. The projection is configured to interact with a tab member of a pumping device when
the cassette is inserted into the pumping device. The tab member cooperates with the projection
of the valve arm to overcome a blocked position bias of the valve arm and move the valve arm to
a free-flow position.

[00221] It is an advantage of the present disclosure to provide improved cassettes.

[00222] It is also an advantage of the present disclosure to provide improved fluid
delivery systems.

[00223] Yet another advantage of the present disclosure is to provide methods of
using improved cassettes.

[00224] Still yet another advantage of the present disclosure is to provide cassettes
that are able to detect air in a tubing line.

[00225] Another advantage of the present disclosure is to provide cassettes that are
able to detect occlusions in a tubing line.

[00226] An advantage of the present disclosure is to provide cassettes that prevent
kinking or crimping of a tubing line.

[00227] Yet another advantage of the present disclosure is to provide an improved
flow control device.

[00228] Still yet another advantage of the present disclosure is to provide an
improved locking mechanism for a fluid delivery system.

[00229] Another advantage of the present disclosure is to provide an improved
guide system for insertion of a cassette into a fluid delivery pump.

[00230] Additional features and advantages are described herein, and will be

apparent from the following Detailed Description and the figures.
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ki nking or crinping of a tubing line. [00227] Yet anot her advantage of the
present disclosure is to provide an inproved flow control device.

[ 00228] StwDl20peat08@aot her advant age of the present di scl @SHUS2019/08B32¢r ovi de
an inproved | ocking mechanismfor a fluid delivery system [00229] Anot her
advant age of the present disclosure is to provide an inproved gui de system
for insertion of a cassette into a fluid delivery punp. [00230] Addi ti onal
features and advantages are described herein, and will be apparent fromthe
followi ng Detailed Description and the fi
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[00231] FIG. 1 is a perspective view of a first face, and first and second outside
walls of a cassette according to an embodiment of the present disclosure.

[00232] FIG. 2 is a view of a second face of a cassette showing windows for
observing fluid flow according to an embodiment of the present disclosure.

[00233] FIG. 3 is a view of a first face of a cassette in an embodiment of the
present disclosure showing a tab member attached to an anti-flow valve mechanism in a default
biased non-delivery position when not inserted in an infusion pump according to an embodiment
of the present disclosure.

[00234] FIG. 4 is an enlarged internal perspective view showing the details of an
anti-flow valve mechanism when in the non-delivery position according to an embodiment of the
present disclosure.

[00235] FIG. 5 is a view of a first face of the cassette showing a tab member
attached to an anti-flow valve mechanism in an unbiased delivery position when inserted in an
infusion pump according to an embodiment of the present disclosure.

[00236] FIG. 6 is an enlarged internal perspective view showing a detail of an anti-
flow valve mechanism in a delivery position according to an embodiment of the present
disclosure.

[00237] FIG. 7 is a perspective view of an interior assembly of a cassette according
to an embodiment of the present disclosure.

[00238] FIG. 8 is a perspective view of a cassette illustrating another embodiment
of a housing without portions of a first and second face cut away to create an open areca
according to an embodiment of the present disclosure.

[00239] FIGS. 9-12 are a series of views showing stages of engagement of a
cassette tubing and tab member with a pump mechanism and engagement mechanism for
insertion of a cassette into a pump according to an embodiment of the present disclosure.

[00240] FIG. 13 shows a perspective view of a cassette according to an
embodiment of the present disclosure.

[00241] FIGS. 14-16 show a front view plan view and side view, respectively, of a

cassette according to an embodiment of the present disclosure.
37



[00231]FIG 1 is a perspective viewof a first face, and first and second
outside walls of a cassette according to an enbodi nent of the present

di scl osurw0 2pOCR82kFI G 2 is a view of a second face of PATABIGONSB26how Ng
wi ndows for observing fluid flow according to an enbodi nent of the present
di sclosure. [00233]FIG 3 is a viewof a first face of a cassette in an
enbodi nent of the present disclosure showing a tab nenber attached to an
anti-flow val ve nechanismin a default biased non-delivery position when
not inserted in an infusion gurrp according to an_enbodinent of the present
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di scl QaHoBimdPBR ARl Eht AsdiSsup) enl arged internal perspective view show ng

a detail of an anti- flow valve nechanismin a delivery position according

to an enbod09dH of tHESpRELdnthodi pubmstive views of a clamping element of a pinch
clamp assembly according to an embodiment of the present disclosure.

[00245] FIGS. 25-28 show a front view, left side view, plan view, and right side
view, respectively of a clamping element of a pinch clamp assembly according to an
embodiment of the present disclosure.

[00246] FIG. 29 shows a perspective exploded view of a pinch clamp assembly
according to an embodiment of the present disclosure.

[00247] FIG. 30 shows a pinch clamp assembly having a spring according to an
embodiment of the present disclosure.

[00248] FIG. 31 shows a perspective exploded view of a pinch clamp assembly
according to an embodiment of the present disclosure.

[00249] FIG. 32 shows a perspective exploded view of a pinch clamp assembly
according to an embodiment of the present disclosure.

[00250] FIG. 33 shows a perspective view of a pinch clamp assembly in delivery
status according to an embodiment of the present disclosure.

[00251] FIGS. 34-35 show a pinch clamp assembly according to an embodiment of
the present disclosure.

[00252] FIGS. 36-37 show perspective views of a pinch clamp assembly with a
clamping element removed according to an embodiment of the present disclosure.

[00253] FIG. 38 shows a pumping device and a cassette having an anti-free flow
mechanism according to an embodiment of the present disclosure.

[00254] FIG. 39 shows a cassette having an anti-free flow mechanism according to
an embodiment of the present disclosure.

[00255] FIG. 40 shows a cross-section view XL-XL of the anti-free flow

mechanism shown in FIG. 39.
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[00237]FIG 7 is a perspective view of an interior assenbly of a cassette
according to an enbodi nent of the present disclosure. [00238]FIG 8 is a
per spect iwo 20i1&088@f a cassette illustrating anot her enb®dirsee10081326 housi ng
wi t hout portions of a first and second face cut away to create an open area
according to an enbodi nent of the present disclosure. [00239]FIGS. 9-12 are
a series of views show ng stages of engagenent of a cassette tubing and tab
menber with a punp mechani sm and engagenent mechanismfor insertion of a
cassette into a punp according to an enbodi nent of the resent disclosure.
[ 00240] FI G108256¢ hows FAGpa} §1§w 3 partigh wde yrewmofcths aatiiee Mg ise shown
enbodi; et ©f the present disclosure. [00241] FIGS. 14-16 show a front view
pl an view and side view, respectively, of a cassette according to an

enbodi ment [00237he pr dd@ntd2dsisctsos wress-seWid 0ty GA8I624RCTUBZ Odrdi-dd 6/

mechanism shown in FIG. 40.

[00258] FIG. 43 shows a cassette having an anti-free flow mechanism according to
an embodiment of the present disclosure.

[00259] FIG. 44 shows a pumping device and a cassette having a flow restriction
mechanism according to an embodiment of the present disclosure.

[00260] FIG. 45 shows the pumping device and the cassette of FIG. 44 with the
cassette inserted into the pumping device according to an embodiment of the present disclosure.

[00261] FIG. 46 shows a cassette having a flow restriction mechanism according to
an embodiment of the present disclosure.

[00262] FIG. 47 shows an exploded view of a cassette having a flow restriction
mechanism according to an embodiment of the present disclosure.

[00263] FIG. 48 shows a pumping device and cassette having a sensor system
according to an embodiment of the present disclosure.

[00264] FIG. 49 shows the pumping device and the cassette of FIG. 48 with the
cassette inserted into the pumping device according to an embodiment of the present disclosure.

[00265] FIG. 50 shows a detection chamber according to an embodiment of the
present disclosure.

[00266] FIG. 51 shows an infra-red reflective sensor using the detection chamber
of FIG. 50 according to an embodiment of the present disclosure.

[00267] FIG. 52 shows a pumping device and cassette having a false reading
component for an air-in-line sensor according to an embodiment of the present disclosure.

[00268] FIG. 53 shows a pumping device and cassette having an occlusion sensor
system according to an embodiment of the present disclosure.

[00269] FIG. 54 shows the pumping device and the cassette of FIG. 53 with the
cassette inserted into the pumping device according to an embodiment of the present disclosure.

[00270] FIGS. 55-57 show the detection of an occlusion in a tube according to an

embodiment of the present disclosure.
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[ 00242] FI GS. 17-18 show perspective views of a clanping el enent of a pinch
cl anp assenbly according to an enbodi nent of the present disclosure.

[ 00243] FIE8.20130824show a front view, |left side view, plPamn/us2e@w04B326 ri ght
side view, respectively, of a clanmping elenment of a pinch clanp assenbly
according to an enbodi nent of the present disclosure. [00244] FI GS. 23-24
show perspective views of a clanping elenent of a pinch clanp assenbly
according to an enbodi ment of the present di scl osure. [00245]FI GS. 25-28
show a front view, left side view an view, and rjght side vieyw,

respecti vellWXHl a ¢l dPnes-6f éh%\ﬁtthf‘oﬂet%ptpprﬂéwncqcaw@wa% eribsacerbRsiond! t o
an en%gg; Hﬁﬁ@ntBithUib‘?es@ﬁtﬁcﬁﬁ{‘ésugé sclosure. [00246] FIG 29 shows a perspective
ode

expl VI ew 0 I nc anp assenbly according to an enbodi ment of the
present di §60272Ure. [RIG247] dhoGis BPuaipins devips nath caksattp hassgndlfylshavidig a
Spri n%ogl%(ozgerng[i Ifor}rganto%c ursllog ggl?s(glr gc‘?c%%dlgé tot a[]neerg‘tg r%grgt 0 Itl%ecll)rgsselljlg Slsclosure

[00273] FIG. 62 shows a pumping device and cassette having both an air-in-line
sensor device and an occlusion sensor device according to an embodiment of the present
disclosure.

[00274] FIG. 63 shows a graph indicating feed to air transitions for a non-viscous,
low residue feed as measured by an air-in-line sensor and an occlusion sensor according to an
embodiment of the present disclosure.

[00275] FIG. 64 shows a graph indicating feed to air transitions for a viscous,
higher residue feed as measured by an air-in-line sensor and an occlusion sensor according to an
embodiment of the present disclosure.

[00276] FIG. 65 shows a graph indicating feed to air transitions for a non-viscous,
watery feed as measured by an air-in-line sensor and an occlusion sensor according to an
embodiment of the present disclosure.

[00277] FIG. 66 shows a graph indicating feed to air transitions for a feed/water
blend containing high amounts of peptide-based proteins as measured by an air-in-line sensor
and an occlusion sensor according to an embodiment of the present disclosure.

[00278] FIG. 67 shows a cassette having a housing with notches according to an
embodiment of the present disclosure.

[00279] FIG. 68 shows a cassette having a housing with notches according to an
embodiment of the present disclosure.

[00280] FIG. 69 shows a pumping device and cassette including a latch mechanism
according to an embodiment of the present disclosure.

[00281] FIG. 70 shows a pumping device and cassette including a latch mechanism
according to an embodiment of the present disclosure.

[00282] FIG. 71 shows a pumping device and cassette including a latch mechanism

according to an embodiment of the present disclosure.
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[00248] FI G 31 shows a perspective exploded view of a pinch clanp assenbly
according to an enbodi nent of the present disclosure. [00249] FIG 32 shows
a perspecwpvelignpizaded vi ew of a pinch clanp assenbly a®CosRey/ 081B32aNn
enbodi ment of the present disclosure. [00250] FIG 33 shows a perspective
view of a pinch clanp assenbly in delivery status according to an

enbodi nent of the present disclosure. [00251] FIGS. 34-35 show a pinch clanp
assenbly according to an enbodi ment of the present disclosure. [00252]FIGS.

36- 37 show ers?ective views of a pinch clanp assenbly with a clanping
el enent redB¥S3] accofdPng? shover mmpIBE Aeviec Yid qapettp ancduhing giadeh Hegheaism

0025%L5#8h§%§a§Q&%@dﬁmﬁyﬁﬂhQﬁmgﬁﬁH%Ek%&%.a cassette having an anti-free
mec Ing to an enbodi

[
flow anf’sm accor ment of the present disclosure.
[00284] FIG. 73 shows a pumping device including a latch mechanism according

to an embodiment of the present disclosure.

[00285] FIG. 74 shows a pumping device and cassette according to an embodiment
of the present disclosure.

[00286] FIG. 75 shows a pumping device and cassette according to an embodiment
of the present disclosure.

[00287] FIG. 76 shows a pumping device according to an embodiment of the

present disclosure.

[00288] FIG. 77 shows a cassette according to an embodiment of the present
disclosure.
[00289] FIG. 78 shows a bottom perspective view of a cassette having an anti-free

flow mechanism according to an embodiment of the present disclosure.

[00290] FIG. 79 shows a cap for use with a cassette having an anti-free flow
mechanism accordingly to an embodiment of the present disclosure.

[00291] FIG. 80 shows a perspective view of a cassette having an anti-free flow
mechanism according to an embodiment of the present disclosure.

[00292] FIG. 81a shows a cap for use with a cassette having an anti-free flow
mechanism accordingly to an embodiment of the present disclosure.

[00293] FIG. 81b shows a luer hook for use with a cassette having an anti-free
flow mechanism accordingly to an embodiment of the present disclosure.

[00294] FIG. 82 shows a cap and a luer hook for use with a cassette having an anti-

free flow mechanism accordingly to an embodiment of the present disclosure.

[00295] FIG. 83 shows a cassette accordingly to an embodiment of the present
disclosure.
[00296] FIG. 84 shows an exploded perspective view of a cassette having an anti-

free flow mechanism according to an embodiment of the present disclosure.
[00297] FIG. 85 shows a perspective view of a cassette having an anti-free flow

mechanism according to an embodiment of the present disclosure.
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[00254] FI G 39 shows a cassette having an anti-free flow nechani sm
according to an enbodi nent of the present disclosure. [00255]FIG 40 shows
a cross-swotourogizew XL- XL of the anti-free flow mechaniP€miushamo4i3ne FI G
39. WD 2011/008624PCT/ US2010/ 041326 [00256] FI G 41 shows a partial side
view of the anti-free flow nechanismshown in FIG 39. [00257]FIG 42 shows
a cross-section view XLII-XLII of the anti-free flow nechani sm shown in
FIG 40. [00258] FIG 43 shows a cassette having an anti-free fl ow nmechani sm
according to an enbodi ment of the present disclosure. . .
[00298] FIG. 86 shows a clamping element of a cassette having an anti-free flow
mechanism according to an embodiment of the present disclosure.
[00299] FIG. 87 shows a perspective view of a cassette having an anti-free flow
mechanism according to an embodiment of the present disclosure.
[00300] FIG. 88 shows a perspective view of a cassette having an anti-free flow
mechanism according to an embodiment of the present disclosure.
[00301] FIG. 89 shows a perspective view of a cassette having an anti-free flow
mechanism according to an embodiment of the present disclosure.
[00302] FIG. 90 shows a clamping element of a cassette having an anti-free flow

mechanism according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[00303] The present disclosure generally relates to a fluid delivery system
including an infusion pump and a cassette that can be associated with the infusion pump for
delivery of a fluid to a subject.

[00304] In an embodiment, the cassette includes a housing having first and second
ends for holding flexible tubing through which fluid may be directed. The tubing is configured
for engaging a pumping mechanism of an infusion pump that provides movement of the fluid
through the tubing. The housing has a section with a rigid curved wall adjacent to where the
length of tubing engages a pumping mechanism when associated with the infusion pump to
provide movement of fluid through the tubing. The cassette may include an anti-flow valve
mechanism to prevent free-flow through the tubing when not engaged with the pump.

[00305] In an embodiment the cassette is made of a non-reflective material. In an
embodiment, the cassette has a dark pigment added to it. In an embodiment, the cassette has a
dark pigment added to it to prevent ambient light from traveling along the cassette. In an
embodiment, the cassette has carbon black pigment added to it. In an embodiment, the cassette
has carbon black pigment added to it to prevent ambient light from traveling along the cassette.

[00306] In embodiments wherein the cassette includes an anti-flow valve

mechanism, the interaction between the anti-flow valve and the pumping mechanism is
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[ 00259] FI G 44 shows a punping device and a cassette having a flow
restriction nechani smaccording to an enbodi nent of the present disclosure.
[ 00260] FIV®D 248/®8ews t he punpi ng device and the cassett @CoOfUSBIIG04¥846 Wi t h
the cassette inserted into the punping device according to an enbodi nent of
the present disclosure. [00261]FIG 46 shows a cassette having a flow
restriction nechani smaccording to an enbodi nent of the present disclosure.
[ 00262] FI G 47 shows an expl oded view of a cassette having a fl ow
restriction mechani sm accor d| ng:t; to an enbodi nent of the present disclosure.
9

[ 00263 PPPIEANt AB CRIYERNEIC fafs Tl BYilw camaricavbet the cawttw not sbgagse vathst em
accor %‘uﬁ% I{ggolgééhaﬁﬁﬁgn dé@ﬂ{ ﬂ8$v Yo% ﬁé&;@ﬁﬁﬁe sk A4 fﬁn% EARROALE! thau gﬁ tid10WS

t he Illl evi ce e cassette 8W|tht e cassette I fiserted
i nto ttllli:&: p uttteirnegivdigy ivden athe aradicrntg it fubiy iesdnediinent mintile dpvies.emtpumping
di scl Cr)r'lse%ilgﬁism deforms the tubing so as to prevent fluid from flowing through the tube. Generally,
it is important to ensure that an anti-flow configuration is maintained at all times prior to and
after fluid delivery to a patient.

[00307] During the insertion of the cassette into a pumping device and removal of
the cassette from a pumping device, an anti-flow valve mechanism should be configured to
ensure that flow through the tubing is prohibited. For example, when the cassette is being
inserted into a pumping device, it is important that the pumping mechanism engages and blocks
flow through the tubing before the anti-flow valve mechanism releases. Therefore, prior to
insertion into a pumping device, an anti-flow valve mechanism will be closed to block fluid flow
through the tubing. As the cassette is fully inserted into the pumping device, both an anti-flow
valve mechanism and a pumping mechanism may simultaneously block flow through the tubing.
Once the cassette is fully inserted into the pumping device, the anti-flow valve mechanism
disengages and a pumping mechanism may block free flow through the tubing.

[00308] Similarly, during removal of the cassette from a pumping device, it is
important that the anti-flow valve mechanism engages the tubing to block flow through the
tubing before the pumping mechanism disengages from the tubing. For example, when the
cassette is being removed from a pumping device, it is important that the anti-flow valve
mechanism engages and blocks flow through the tubing before the pumping mechanism releases.
Therefore, prior to removal from a pumping device, an anti-flow valve mechanism will be open
to allow fluid flow through the tubing. As the cassette is removed, the anti-flow valve
mechanism may then be activated such that both an anti-flow valve mechanism and a pumping
mechanism may simultaneously block flow through the tubing. Once the cassette is removed
from a pumping device and the pumping mechanism loses contact with tubing, the anti-flow
valve mechanism will still be activated to prevent flow through the tubing. These general
principles may apply to each of the embodiments discussed in the present disclosure that include

the use of an anti-flow valve mechanism.
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[ 00265] FI G 50 shows a detection chanber according to an enbodi nent of the
present disclosure. [00266] FIG 51 shows an infra-red reflective sensor
usi ng t hewoepadws@m chanber of FIG 50 according to an echasemwes13eé t he
present disclosure. [00267] FIG 52 shows a punping device and cassette
having a fal se readi ng conponent for an air-in-line sensor according to an
enbodi nent of the present disclosure. [00268] FI G 53 shows a punping device
and cassette having an occl usion sensor system according to an enbodi nent
of the present disclosure. [00269] FIG 54 shows the punping device and the
cassette ofl008] 53 wihenhcasptec sysdet esspated t widh  fdgdicpied pufysiong Pasp; that

secor G Lo IR TERL o | RS RORSE Uy L AckeENG s AORIA) R RO
t he presentprdivisled osntradled delivery of such fluids. The cassette becomes operative through
association with the infusion pump, without the interaction of additional independent
mechanisms, and restricts fluid flow either prior to or immediately upon removal from the pump.
The infusion pump engages the cassette mechanisms to allow a controlled flow of fluid to a
patient.

[00310] In an embodiment the present disclosure is directed to a cassette that is
connected between a fluid reservoir such as an IV bag and the intravenous line to the patient.
The embodiment has a housing with an essentially rectangular shape and a width configured and
dimensioned to fit within an opening in an infusion pump, where the housing has four outside
walls, and two faces.

[00311] The first and third outside walls, situated opposite each other, define the
first and second ends for holding the tubing through which the fluid is directed. The outside
walls forming the first and second ends each have a flat wall with an opening configured and
dimensioned to fit either an inlet or outlet tubing support which passes through the opening. In
another embodiment, the tubing supports are formed as a single integral part of the housing. The
tubing supports thereby being molded features of the housing rather than separate components
requiring assembly into the cassette housing.

[00312] The flexible tubing is fitted over male junctions of the tubing supports and
held between the ends of the cassette in a straight line. The position of the tubing crosses a
section of the housing that can be either exposed or covered.

[00313] A second outside wall between and perpendicular to the first and third
outside walls has two straight wall sections and a rigid curved wall section located between the
two straight wall sections, defining a section with a rigid curved wall adjacent to where the
length of tubing engages a pumping mechanism when associated with the infusion pump to
provide movement of fluid through the tubing. The rigid curved wall is configured and
dimensioned to allow the pumping mechanism of the infusion pump to freely rotate, and has an
opening on either side through which the flexible tubing can pass. When associated with the

pump, the length of tubing is positioned in contact with and between the curved wall and the

44



WO 2011/ 008624PCT/ US2010/ 041326 [00271] FI GS. 58-60 show the detection of an
occlusion in a tube according to an enbodi nent of the present disclosure.

[ 00272] FIVED 26[1/Bes a punpi ng devi ce and cassette havi RgTASR@SH¢132€adi ng
conponent for an occlusion sensor according to an enbodi nent of the present
di scl osure. [00273] FIG 62 shows a punping device and cassette
havi ng both an air-in-line sensor device and an occl usi on sensor device
according to an enbodi ment of the present disclosure. [00274]FIG 63 shows
a graph indicating feed to air transitions for a non-viscous, | ow residue
feed AMPEHESHESHNIHN. ahhafyetwell pauss be swifabhnerong Bddigid o pussan disrreadest di ng
to ana&ﬂﬁ?9¢£§ﬁﬁn@ﬁlHﬁ&h&ﬁ%ﬁent di scl osure. [00275] FIG 64 shows a graph
indicating feed t it transitions for a vi scous, higher residue feed as
measur ed by0@314&i r - i rFhlei meusfenbay aafidt daceome b usiramdsaites orelatioagtipli wich ttlee an

enbodi nent of  t present disclosure. [00276] FI G, 65 shows a graph .
i ndi céPPFSH%’ IR o e R R e g ghigerision to match e outside

dimensions of the four walls of the housing, or have a cut-away portion that is configured and

dimensioned to coincide with the curved wall section of the third outside wall. The first face has
registration groves configured and dimensioned to receive a matching raised portion of the
infusion pump, and an opening through which a tab member can protrude.

[00315] The housing has a second face in a perpendicular relationship with the
outside walls on the side opposite the first face, that can be rectangularly configured and
dimension to match the outside dimensions of the four walls of the housing, or have a cut-away
portion that is configured and dimensioned to coincide with the curved wall section of the third
outside wall. The first and second faces with cut-away portions thereby forming an open areca
that exposes the tubing, whereas the rectangular faces cover and protect the tubing. The second
face has at least one opening, but preferably two openings placed at opposite ends of the housing.
The openings are aligned with the position of the tubing and act as windows to allow observation
of the fluid and the presence of any bubbles or foreign material. This is particularly important
when the tubing in the curved section is covered by both faces thereby preventing viewing of that
segment of tubing.

[00316] In an embodiment, the cassette has an anti-flow valve mechanism
associated with the housing, which includes a moveable member and a force-applying member.
The moveable member includes a pinch head and a tab member that extends perpendicular to the
orientation of the moveable member and a force-applying member through the opening in the
first face of the housing. The force-applying member biases the moveable member against the
tubing to prevent fluid flow when the cassette is not associated with the infusion pump. The
force-applying member used to bias the moveable member can be a compression spring, a leaf
spring, or an clastic component. The moveable member has a larger surface on the side
contacting the force-applying member, and a narrower surface on the side contacting the tubing.
The narrower surface acts to concentrate the force of the force-applying member, and improves

the closing action of the moveable member on the tubing. The overall configuration of the
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watery feed as neasured by an air-in-line sensor and an occl usi on sensor
according to an enbodi nent of the present disclosure. [00277] FIG 66 shows
a graph iwoieatiosg@sf eed to air transitions for a feed/ wRCEUSRI1IO/0d1326
cont ai ni ng hi gh amounts of peptide-based proteins as nmeasured by an
air-in-line sensor and an occl usion sensor according to an enbodi nent of
the present disclosure. [00278] FIG 67 shows a cassette having a housing
wi th notches according to an enbodi nent of the present disclosure.
[00279] FI G 68 shows a cassette having a housing with notches according to
an enteRticadlatmenbar gad pinchdised g bpvssigveral Fmgsdingmst pyfesedbsing §thepi hy

dev, S SEeSSULEyIE) TR PR SRt e o

cassetpresingapaidstriie tubingt ohicEohéths foracegriging gndntheaim positasi. ment  of the

present di g aspre. L0262LEL G, TSNS, OB, 9 55,808 (5SS
valve mechanism, and is movable between the fluid non-delivery position and a fluid delivery
position. When the cassette is associated with the pump, the tab is pushed back, thereby
retracting the associated moveable member from contact with the flexible tubing, and increasing
the stored force in the force-applying member. When the cassette is disassociated from the
infusion pump, the stored force in the force-applying member is released and returns the
moveable member and associated tab member to the biased fluid non-delivery position.

[00318] The tab member can also be designed to be fixed in the open fluid delivery
position for an extended period of time when the cassette is not associated with the infusion
pump to prevent the tubing from becoming permanently compressed or deformed. Such
depression, crimping or deformation can effect the flow of fluids through the tubing resulting in
an incorrect amount flowing even when the cassette and infusion pump are both otherwise
working properly. The tab member can be held in the open position through the use of a plug
that is fitted into the opening between the tab member and the edges of the housing face. The
plug can then be pulled out to activate the cassette and return the anti-flow valve mechanism to
the biased fluid non-delivery position. Latches, catches and hooks associated with the cassette
can also be used to hold the tab in the open fluid delivery position for storage and then removed
when the cassette is to be used.

[00319] In another embodiment, the present disclosure is directed to a reusable
cassette that is slipped over the tubing between the fluid reservoir and the patient. The
embodiment has a housing with an essentially rectangular shape and a width configured and
dimensioned to fit within an opening in an infusion pump, where the housing has four outside
walls, and two faces.

[00320] Two of the outside walls define a first and second ends for holding the
tubing through which the fluid is directed. The outside walls forming the first and second ends
cach have a flat wall with an opening configured and dimensioned to fit either the inlet or outlet

tubing support which passes through the opening.
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according to an enbodi nent of the present disclosure. WO

2011/ 008624PCT/ US2010/ 041326 [00283]FIG 72 shows a punpi ng device and
cassett e Waehudios@4a | at ch nechani sm according to an enpodiuser/oef32¢ he
present disclosure. [00284] FIG 73 shows a punping device including a |latch
mechani sm according to an enbodi ment of the present disclosure. [00285]FI G
74 shows a punpi ng device and cassette according to an enbodi nent of the
present disclosure. [00286] FIG 75 shows a punping device and cassette
according to an enbodi ment of the present disclosure. [00287]FI G 76 _shows
a punpi ng d8032d ¢ aCCJﬁlﬁilﬁlﬁt ayl %leéﬁ;@g}g HEpeTtoFre pHghings having openings suitably

dimensioned and configured to allow the flexible tubing to be pushed through the bushings, but
remain held snugly in position. The bushings prevent the cassette from sliding down the tubing
when the cassette is not associated with an infusion pump, and prevents the tubing from slipping
when the cassette is associated with a pump.

[00322] The infusion pump is configured and dimensioned to be associated with a
related cassette. The pump has cither an opening into which the cassette can be inserted, or a
depression or recess into which the cassette can be seated.

[00323] Another embodiment of the present disclosure relates to a cassette for
engagement with an infusion pump for delivery of a fluid to a subject. The cassette includes a
housing having first and second ends for holding flexible tubing through which the fluid is
directed, wherein the tubing is configured for engaging a pumping mechanism of an infusion
pump that provides movement of fluid through the tubing; and an anti-flow valve mechanism
associated with the tubing, housing or the cassette and present either in or near the housing or
cassette. The anti-flow valve mechanism is biased against the tubing in a fluid non-delivery
position to prevent flow therethrough and includes a member operatively associated with the
cassette and anti-flow valve mechanism to overcome the force-applying member bias to allow
flow of fluid through the tubing when the housing is engaged with the pump. The anti-flow
valve mechanism is associated with the tubing, cassette or housing or is situated in or near the
cassette or housing. The anti-flow valve mechanism preferably may have a moveable member
and a force-applying member, wherein the force-applying member in a fluid non-delivery
position biases the moveable member against the tubing to prevent flow therethough. The
cassette also includes a tab member operatively associated with the cassette housing and anti-
flow valve mechanism and movable between the fluid non-delivery position and a fluid delivery
position where the force-applying member bias is removed so as to allow flow of fluid through
the tubing. The tab member is operatively associated with the cassette and anti-flow valve
mechanism so as to overcome the force-applying member bias. The housing is configured and
dimensioned for engagement with a dedicated infusion pump, wherein during or after
engagement the tab member is moved to the fluid delivery position by the pump to allow flow of

the fluid through the tubing, while before or as the cassette is removed from the pump, the tab
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present disclosure. [00288]FIG 77 shows a cassette according to an

enbodi nent of the present disclosure. [00289]FIG 78 shows a bottom

per spect iwe 20i1e08@f a cassette having an anti-free fl owpPeEdisanmosm3aecor di ng
to an enbodi ment of the present disclosure. [00290]FIG 79 shows a cap for
use with a cassette having an anti-free flow nmechani smaccordingly to an
enbodi nent of the present disclosure. [00291]FIG 80 shows a perspective
view of a cassette having an anti-free flow rrechani sm according to an
enbodi ment of the present disclosure. [00292 | G 81la shows a cap for use
Wit h anGakes dy fedean mjlahﬂleafﬁfqe applying membreichiER tnthadWid aethgeljverppesition

emod'ﬁﬁ&%&“ﬂ&%‘&fﬂﬁ@%ﬁ% Hhsglngyre. [00293]FIG 81lb shows a |uer hook for

cassette havi n an antt-free
[00324] The tab member can move the moveable member to the fluid delivery

position as the cassette engages the infusion pump to allow flow of fluid through the tubing and
as the cassette is removed from the pump the tab member is released so that the moveable
member returns to the fluid non-delivery position to prevent flow of fluid through the tubing
such that movement of the tab member between the fluid non-delivery position and the fluid
delivery position changes the biasing of the force-applying member. Alternatively, the tab
member can move the moveable member to the fluid delivery position after the cassette engages
the infusion pump to allow flow of fluid through the tubing, and before the cassette is removed
from the pump the tab member is released.

[00325] The housing of the cassette may have an essentially rectangular shape and
is configured and dimensioned to fit within an opening in the infusion pump, and the length of
tubing is initially held between the ends of the cassette in a straight line and in front of a rigid
curved wall of the housing such that when engaged with the pumping mechanism of the pump,
the length of tubing is accurately positioned in contact with and between the curved wall and the
pumping mechanism.

[00326] The force-applying member of the anti-flow valve mechanism includes a
compression spring and the moveable member of the anti-flow valve mechanism includes a
pinch head that has a relatively larger cross-sectional surface that contacts the force-applying
member and a relatively narrower cross-sectional surface contacting the tubing that concentrates
the force of the force-applying member against the tubing. Also, the housing may include
registration grooves for alignment of the cassette during engagement with the infusion pump.

[00327] The housing of the cassette generally includes at least one window
adjacent the tubing to allow monitoring or detection of fluid flow therethrough. In an
embodiment, the housing is made of molded plastic, the tubing is made of an elastomeric or
silicone material, and the tubing is held between inlet and outlet tubing supports in the housing.
Each tubing support can include a male junction and a female junction, wherein in the inlet
support the male junction is configured and dimensioned to fit inside the tubing and the female

junction is configured and dimensioned to receive tubing extending to a fluid supply, and in the
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fl ow mechani sm accordingly to an enbodi mrent of the present disclosure.

[ 00294]FI G 82 shows a cap and a |uer hook for use with a cassette having
an anti- Wpeeitfdogss24mechani sm accordi ngly to an enbodi mreRCTAfS201004BRE€SENT

di scl osure. [00295]FI G 83 shows a cassette accordingly to an enbodi nent of
the present disclosure. [00296] FI G 84 shows an expl oded perspective view
of a cassette having an anti- free flow nmechani smaccording to an

enbodi ment of the present disclosure. [00297] FIG 85 shows a perspective
view of a cassette having an anti-free flow nmechani sm according to an
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fl ow
subject.

[00328] Another embodiment of the present disclosure relates to a fluid delivery
system including one of the cassettes described herein and an infusion pump, wherein the pump
includes a pump housing having an opening configured and dimensioned to receive or engage
with the cassette; and an activation mechanism for engaging the member and thereby causing the
member to move between the fluid non-delivery position and the fluid delivery position to allow
fluid flow through the tubing, and wherein the pumping mechanism that engages the flexible
tubing to provide movement of fluid through the tubing only when the cassette is engaged with
the pump, the pump detects the cassette is engaged, and the tab member is in the fluid delivery
position.

[00329] The pump can have a detector for determining whether the cassette is
properly engaged with the pump and pump mechanism. The pumping mechanism typically
stretches the flexible tubing by an amount necessary to tension the tubing by a sufficient amount
to allow the correct fluid flow through the tubing each time the pumping mechanism and cassette
are engaged. Also, the activation mechanism causes the tab member to move between the fluid
non-delivery position and a fluid delivery position either as the cassette engages the pump or
after the cassette engages the pump. Thus, the pumping mechanism is in a fixed position and the
flexible tubing becomes engaged therewith by moving the cassette into contact with the pumping
mechanism, or the cassette is in a fixed position when associated with the infusion pump and the
pumping mechanism engages the flexible tubing by moving into contact therewith. In an
embodiment, the infusion pump further includes at least one registration component that engages
the registration grooves of the cassette, and at least one sensor in optical alignment with the
window of the cassette for monitoring or detection of fluid flow through the tubing.

[00330] Yet another embodiment of the present disclosure relates to a method of
preventing free flow of fluid through the tubing of an infusion set which includes providing the
tubing in a cassette that engages an infusion pump for delivery of a fluid to a subject, and
providing the tubing or cassette with an anti-flow valve mechanism having a moveable member

and force-applying member wherein, when not engaged with the pump, the moveable member
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mechani sm according to an enbodi nent of the present disclosure. [00299]FI G
87 shows a perspective view of a cassette having an anti-free flow

mechani srwacotv@serg t o an enbodi ment of the present di seCodise@o/0pB3800] FI G
88 shows a perspective view of a cassette having an anti-free fl ow

mechani sm according to an enbodi nent of the present disclosure. [00301]FI G
89 shows a perspective view of a cassette having an anti-free flow

mechani sm according to an enbodi ment of the present disclosure. [00302]FI G
90 shows a clanpi.ng el enment of a cassette having an anti-free flow
mecharsg r@g@@@g&% menbeh e dniaee iBfa fiwd ppedehreryinositivauvith thefauceEp

CESCFIAENACAR T, s as g aneabl el oy -l

associaatl édrtivdr twhetdie wheh ws iafior {hiargasseoe cogdgey éreypuaiip, ahd foncdapipdyiag sadmplec tis
moved by the pump to a flow delivery position where the moveable member is not biased against
the tubing to allow fluid to flow therethrough.

[00331] Also, the present disclosure relates to the use of one of the anti-flow valve
mechanisms or fluid delivery systems described herein to prevent free-flow of fluid through the
tubing of an infusion set. The anti-flow valve mechanism is provided on or in association with
the tubing or a cassette having a housing and can be used for preventing free-flow of fluid
through the tubing of an infusion set.

[00332] Another embodiment of the present disclosure relates to a fluid delivery
system having an infusion pump and a cassette with tubing that is configured for engaging the
pump mechanism of the infusion pump to accurately and repeatably deliver a fluid to a subject.

[00333] The cassette may include a housing having first and second ends for
holding flexible tubing through which the fluid is directed, wherein the tubing is configured for
engaging a pumping mechanism of an infusion pump that provides movement of the fluid
through the tubing. The length of tubing is initially held between first and second ends of the
cassette prior to engaging the pumping mechanism and in a straight line. The position of the first
and second ends of the housing and which at least partially defines a flow path along which the
tubing is tensioned for fluid flow therein, and the length of tubing is accurately and repeatably
positioned in the flow path with the pumping mechanism stretching the flexible tubing to
repeatably tension the tubing to allow correct fluid flow therethrough. The flow path is
advantageously and at least partially defined in front of a rigid curved wall of the housing,
wherein the fixed, rigid curved wall forms a concave shape opposite the pumping mechanism.
When engaged with the pumping mechanism of the pump, this length of tubing is in contact with
and positioned between the curved wall and the pumping mechanism upon each engagement of
the pumping mechanism and tubing. Upon each engagement of the pumping mechanism and
tubing, the pumping mechanism accurately and repeatably stretches the flexible tubing and urges

it into contact with the curved wall to tension the tubing to allow correct fluid flow therethrough.
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[00304] I n an enbodi nent, the cassette includes a housing having first and
second ends for holding flexible tubing through which fluid may be

di rect ed.wOhle1ttaeki2ag i s configured for engagi ng a punpi RgTASeHanises of an

i nfusi on punp that provides novenent of the fluid through the tubing. The
housi ng has a section with a rigid curved wall adjacent to where the |length
of tubing engages a punpi ng nechani sm when associated with the infusion
punp to provide novenent of fluid through the tubing. The cassette may

i nclude an anti-flow val ve nechanismtq prevent free-flow through the
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to p“%i%ﬁ% ry PBALSA In ddn@l¥t whth @R &Urd¥elhing al ong the cassette. [00306] I n
enbodi rrents wherein the cassette 1 ncludes an anti-flow val ve nechanism the
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t hr ouginfusioe punp, ngherome duttinge ot afcetangagendng|thy rmerslart ssduter o fld geliveing

mmy. obeion £y O B i REN R RTh P RO IBRTRRY b B BP B BRBYET of

the camsetiicepimpmhe RABENGsEayd gR, flhill Hoh-deliPet @iitidnh@dt pretiant v of fiewd
val ve mechanl sm engages the tubing to block flow through the tubing before
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di sclosure that include the use of an anti-flow valve nmechani sm
[00338] The cassette housing is generally configured and dimensioned for

engagement with the infusion pump, where the housing has an essentially rectangular shape and

is configured and dimensioned to fit within an opening in the infusion pump, or a shape and size
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WO 2011/ 008624PCT/ US2010/ 041326 [ 00309] The cassette can be associated with
a dedi cated i nfusion punp that controls the free flow of fluid froma
reservoi rwbpaonr/qsd2sent, and the cassette/ punp fluid del iPCEUS26PHEBAD

provi des controlled delivery of such fluids. The cassette becones operative
t hrough association with the infusion punp, w thout the interaction of

addi ti onal independent nechanisns, and restricts fluid flow either prior to
or imedi ately upon renoval fromthe punp. The infusion punp engages the
cassette_mechanisms to allow a controlled flow of fluid to a patjent.
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fluid.through the tubing. The rigid curved wall.is confi.gured and
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i n cortlEing awnghthandiriest welntot previclar suéliciowt! fensionl to ladlow accurate and repeatable

amounts of fluid to flow through the tubing. The combination of the infusion pump and cassette

represents yet another embodiment of the present disclosure.

[00341] The infusion pump is suitably designed and configured to be associated
with the companion cassette having in a first embodiment an opening into which a cassette with
suitable dimensions could be inserted, and having in a second embodiment features for attaching
and securing the cassette to an exterior surface of the infusion pump. The opening in the pump
could be either a slot into which the cassette could be slid edge-wise, or a depression or recess in
a face of the pump into which the cassette could be seated. The feature for attaching a cassette to
an exterior surface of the infusion pump includes tabs, clips, latches, catches, fasteners, or any
combination thereof. The cassette can become engaged with the infusion pump either by
insertion into the opening, depression or recess in the pump, or by attaching or adjoining to the

infusion pump exterior using the features mentioned above.
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WO 2011/ 008624PCT/ US2010/ 041326 punpi ng mechani sm The curved wal |l nust be
suitably strong and rigid to sustain the repeated action of the punping
mechani srwoO[20030442¥he housi ng has a first face in a per pemdiSculoms1326
relationship with the outside walls. The first face can be rectangularly
configured and dinension to match the outside dinensions of the four walls
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curved wall to accurately and repeatably deliver fluid to the subject. The cassette is used to
accurately and repeatably deliver a fluid to a subject via an infusion pump.

[00346] Yet another embodiment of the present disclosure relates to the use of one
of the cassettes, fluid delivery systems and/or pumps disclosed herein for accurately delivering
fluid to a subject via tubing of an infusion set. As explained herein, the cassette includes a
structure that at least partially defines a flow path, e.g., a curved wall, such that upon
engagement with the pumping mechanism of the infusion pump, the tubing is stretched to be

positioned along the flow path between the pumping mechanism and the curved wall to

accurately and repeatably deliver fluid to the subject.
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val ve nechanism and is novabl e between the fluid non-delivery position and
a fluid delivery position. When the cassette is associated with the punp,
the tab iwoposihwse2back, thereby retracting the associ at @dTriSeEal0kB26renber
fromcontact with the flexible tubing, and increasing the stored force in
the force-applying nenber. When the cassette is disassociated fromthe

i nfusi on punp, the stored force in the force-applying nenber is rel eased
and returns the noveabl e nenber and associ ated tab nenber to the biased
fluid non- dellvery posi ti [00318] The tab penber can al sgo be
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a housing WI an esse rectangular sh gurecf1 and

di mensireses it ﬂlefaabsewet it ragise@hi Brgovdd @A Half WSiadibtypeMpngtitd) @iéssisb&idhausi ng
has four outside walls, and two faces. [00320] Two of the out side wall's

def i néizgs fid shepariaclydmg iyt aptdimitesto fpngulg, saNarey @ﬁtaﬁgu fhr SUGHAWHEERT-t he
fluid is dipegispd. Th@ef&«ﬁhg IF1R0! ol ALILRGuDHE 4 ShedR LRECQARETHR, Cach

have a fl at an openi ng configure mensi one it e|t
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snugly i n posi he bushi'ngs prevent the cassette fromsliding down the
t ubi nghéwluw of I’wbblas@eetctlenm other mesibering deviedst fo assuienthak thenflpidms, prapetly

prevemnis . %tF%fro Ilpping when the cassette is associated with a
punp. Qfo g‘]r % ‘punp is configured and di nensioned to be

associ at ed [09349] a r elraff@eing &S FRG X tholfag rﬂ@iﬁ&r@@%x@dn%@thﬁﬁg@@l@m@mmgrU@
whi ch the cassette can be Inserted, or depressi on or recess into which

the casdeq fiestfage B of dhe BeusitmdH28[mihst ﬁ%faulérﬂ@@bn%d@hw PRetipR.ewbere, as
di scl W& EeIL‘I%}. 4 he fgrc%-aaiﬁﬁﬁﬁge n{e?ﬂber 46 presses against the moveable member 32

causing the pinch head 48 to compress the flexible tubing 14 against the reinforcement 50,
thereby preventing fluid flow.

[00350] Referring to FIG. 5, the tab member 30 extending through the opening 36
in the first face 38 of the housing 12 can be moved to the activated fluid delivery position, where,
as shown in FIG. 6, the force-applying member 46 has a reduced dimension and a concomitant
increase in stored force by the retraction of the moveable member 32 away from the flexible
tubing 14, which releases the force of the pinch head 48 against the flexible tubing and thereby
allows free fluid flow. This movement is achieved either automatically when or as the cassette is

inserted into a companion infusion pump designed to receive it or by a mechanism in the pump
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engagenent with an infusion punp for delivery of a fluid to a subject. The
cassette includes a housing having first and second ends for hol ding

fl exi bl e wolzorigposézrough which the fluid is directed, wheCgius2el®4t3ebi ng i s
configured for engagi ng a punpi ng nechani smof an infusion punp that
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t o t hegfdnutithe elde Medaye doiggwtérothe fitstt diight Rallt @chdd 0Wvahd e @botdardightivehll

t hrough the tubing, while before or as the cassette is renoved fromthe
punp, SeFEN Aot thpsewnd ot ouPET? uSho foroanalyBeaamst 46sis PepiEgRXLbLWeehat

the f - ' r 16t ' = ' L

or everte P oRR Iy I b Lo RIRS: bOLR hrih iy el e bR RS,

t he neeahimt tenflexibkeotubing 4, sb dhdetbingny ppesidt ¢losedagpaitse acasdetctmeenihges
t he infusion pu to allow flow gf fluid throu t he tubing and as the
cassetifEcrY &9 B}%@Wﬂ&%@%%@ﬂ%%@ %fBOIH{e?%BgHe iWéﬁP& eased so that the
noveabl e "ﬁﬁ@ﬁ&%retuﬁméz&ﬁ4&ﬁ@v%h%Hﬁe&ﬁMﬁHﬁhh?QkWo&ﬁ&ﬂthHe%ﬂepﬁﬁy%@&hé|0“’
of fluid through the tubing such that novenent of the tab nenber between

t he flcassdtthandeinttcd ar thepd6iS i dawavm, thhekillediadisde Willedsp gpsécidto thag ifagegsk t he
bi asin f the force-applyjng nenber. Alternatively, the tab nenber can
nove @%QQWJWéﬁﬂ%Q%%ﬁB§$S¥%'the fluid delivery position after the cassette
engages t hgoa3m3ysi on Thdidutiagablmyy bd estaabulbt Wit dikemiaty dndex widoh Bgitabdnd
before the cassette is renoved fromthe punp the tab nenber is rel eased.

[ 00324¢ Tih&toaw Fifhgonpumpealihayglethedionsips kewld alsa have ether diapes if aeqaasngy kaft
shape : £ ‘ . ) PPN Cor S0t t

ot asi" o R, PR BROTHENRS R idtthy iR R AR
of t hevitdmas btdaRinignoracasibingi @htanlindi®naand ican be asitheolisposablgi ¢k eipable bVigding of

t he housi ng such that when engaged wi th the punpi ng nechani sm of  the punp,
the | ég‘ijfl -gptocliyphgr paitired fpasubsgaysBEictionEans # e gAtcasMCHIRe P Ial Bdsvken
the c n AP hani = WA - enber
s L R LA LA R S R N R

nov eamhembedeveabie mbrwbarind-thbiogvswglovts imsedehthnicksed halsugeslte lpusoh 1Beady t hat
has a.relatiye | arger cross-sectional surface t cqnt acts th

For co bapBPh g HERBETaH ma L Py A1 o HGEnEPBS Shacee Pttt Sl Pbee
cont aGhhpend e idsii Mihd Ha;si%ow%?r@é ﬁeﬁniah@ntfyogecafqd%r bBefdologehaPBY YAy
menber agai nst the tubing. so, the housing may include registration

gr oovesips,dntched, gaivbes, fastendie araayecqrebidaframthemod) dg evthowt fowi later hesss md dlesd on
punp. . ..o (H%§0323k11 e QOUSHHE%Of th cassette generally includes at

| east 'Ofie W %egaj AerMHE 't f%ent‘o all ow nonitoring or detection of
fluid flow therethrough. In an enbodi ment, the housing is nade of nol ded
plastic, the tubing is nade of an elastoneric or silicone material, and the
tubing is held between inlet and outl &§ tubing supports in the housing.
Each tubi ng support can include a male junction and a fermale junction,
wherein in the inlet support the male junction is configured and

di rensioned to fit inside the tubing and the female junction is configured
and di nensioned to receive tubing extending to a fluid supply, and in the



WO 2011/ 008624PCT/ US2010/ 041326 outl et support, the male junction is
configured and dinensioned to fit inside the tubing and the female junction
i s confi geipedi1znese2di nensi oned to receive the | ength of wPabiusgowleat32ext ends
to the subject. [00328] Anot her enbodi nent of the present disclosure rel ates
to a fluid delivery systemincluding one of the cassettes described herein
and an infusion punp, wherein the punp includes a punp housing having an
openi ng configured and di nensioned to receive or engage with the cassette;
and an activation nmechanjism for .engaﬂi ng the nenber and thereby causing the
menber to MBS4bet wedhet fourth | quisida, Hig d%ag mazr8e paelid iflsh fagedthehear bgjcgsily
deliv 08,14 - al [ 1.hr . 1 eraln the
purmpi g B E LD Il e thtEhe PRt & S SR ol o
f1 ui d puhpouthoughetht whilled atisan wiikapirha@ate absteit toeuldshargabedcanitdurs,t thetupasimp,
the punp detects the cassette is engaged, and the tab nmenber is in the

f1 ui d @81y 93847 i on. [00329] The punp can have a detector for

det er mi ni nqoydaaf her the CRPAGLLEsiS WAPPRS InYs CRARIGFIM T Mhd RENRUMRcABRS PUNP
mechani sm The punpi ng nechanismtypically stretches the flexible tubing by
an ansonfigued esd dimyensmneé s engage Hiee infipiiory pliyp and wfripdigemeckamont The rigid ow
the correct fluid flow through the tubing each.tinme the p in chani sm
ana caubgnreIbitLS sopfubd oRf Sincn ot B RORERER RN SARHRELEE BRES: 3
menbernhdre i§aMe Reiivaest thig BleHicHtsn@Redeld E@w iPasidpeitioanand td Hikrdedd very
position either as the cassette engages the punp or after the cassette
engagéempkess thenfiexibith tebing hé ppapeill rig creteHin pamping dcHom Thg esspiesistdesignethd

t he fl_exi bl ' - t her ey - ' t into
cont ach it HHEEOHABTE ARG RIPAGE SaTHALS R iR RS GRAEH A O,
when assacinflsash pnifrdpbedinfpush agaipinie Asdblchebipy 0PinpEsdBe haghias tkagages
the flexible tubing by npving into contact therewith. In an enbodi nent, the

i nf usiTds qgaeRPlithe CREd Mt ah dissonenings 48 tmaynke bevgledite atpidrtortsipdrbrin RiAth
engagef. h%lﬁbllfe%iﬁ% Gikh R ALARY98 i9fnsthgl iﬁﬁ)stﬁgtiﬁfﬁsio@gg?gtanh RAShalRA or
a nt t he t he r

in optica ign w th w ndow of cassett nonitoring o
det ectwhenl ofd rbllers gusH e fichibbuighinglback egrimg the curved infpd€3i80] Yet anot her

enbodi nent e present disclosure relates to.a nethod of prevent.i free
flow of fl Jﬁ@#ﬂrpug DERECRITB #yOB PR S}dﬁpﬁéheofﬁg@@wmaﬂ Seefanae uitably
provi diARg, {dgightRi Hd diffcRsiGRISBIAB W ﬁ@tﬂ&ﬁ_ﬂé‘_ﬁﬁn%im kA F RO thPORR UL @F the
delivery of afluid to a subject, and providing the tubing or cassette with

an antcurvied ompyeabive withohtrésphetely pimghiag redl Sai by presriveg agaiebt foheresdgp pif yhag

2011, GBBaHPCT 0T BASIET S ok Batod Ry R b cudR SR il RSP o

f1 ui d wien-idiglfixee iy thp @&highLhrivghtpdsitidn fefve@n alRpiwd fBc SRIPRAS, Whaasthdgoldhe:
noveabl e nenber against the tubing to prevent flow therethrough, and

f ur t hey neiHeseated intheinfypioadt@p. t he cassette engages the punp, the
force-appl y} nberp| ved. - i.yer i1
where the ?frg@%g | e rreT ez‘}@sp%g%{%baﬁlggggéigggﬁ%s?e){lhfe%w%l ﬁ%? r%ect0 éérdg %Sélvvgpui d
to fl ale ¢digigatdiionugh dirh&O233 bAtiRaasdehe apd ps@pipredused ths Yade heloahes’ tksidrhe
use of one _of_ the anti-flow valve chanisms or flujd delivery systens
descr b Aerikiedubipe speh et cYarading B casselts i5 engeaeo by tha MEmpIgBimIshefisEn

I nf USiE‘ﬁ%‘a%é?ﬁent qutlﬁg{u{ng IllgOPP(eMﬁihféﬁl %ﬁqﬂgicﬁﬁk{té RO EHET s QRLRY ‘g.hﬁon iItlj the

associ atlon w't i'ng or a cassette having a housing and can be used
for prikexdéit fubmefto edewlamarmeét dnlduiccurbteracoeght offbuid dowvnghef tha puinpfiviepesatinpet .

00332] Aot g mood et of .1 PRERRN w4 87YA Rl 51 8150l % Bolhdthdh
and dimensioned to hold an inlet tubing support 16 which passes through the opening, and the
third outside wall 58 has an opening 60 configured and dimensioned to hold an outlet tubing

support 18 which passes through the opening.
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system havi ng an infusion punp and a cassette with tubing that is
configured for engaging the punp nmechani smof the infusion punp to

accur at elwoand/ogqeat ably deliver a fluid to a subject. PCT/US2010{0003383] The
cassette may include a housing having first and second ends for hol ding
flexible tubing through which the fluid is directed, wherein the tubing is
configured for engagi ng a punpi ng nechani sm of an infusion punp that

provi des novenent of the fluid through the tubing. The length of tubing is
initially held bet ween first and second ends of the cassette priaqgr to

engagi ng t H803 i ng Treeeths Gnbedigcitnths t@bm&ﬁwﬁorﬂ&aﬁ‘emﬂ?é ap paitof e @ﬁt t he
first st partially defines a
fIOM/Sggﬂngﬁﬁﬂgg%ﬁ?gﬁﬁﬁ%ghgﬁI#%gﬁ%%&?gﬁgégﬂggg %Bg ?id fl ow therein, and

t he Iength[ﬂmummblngIhsﬁhﬁ&mﬂﬁﬂﬁhguamdnﬂﬁmgau@bhylﬁaadﬂBQHEHaWﬂmbmmnfhbw

path with the punping nmechanisms | exi ng, to
repeategh?r C{]a@m St Rt b gkl Lq ﬁwtﬁ%ﬁl@@t t“L}n@f Vg w ? Kt bethesudie The
flow patfodss vadyanf-age oushy ANGeahid 838 toudRl Eﬂd@A Lot ﬂ%hintg@qhatmafve opt m%r
rigid curved wall of the housing, wherein the fi'xed, rigid curved wall

f or ms deenederctheeisstétplly apimosiioredt thebeppuspéchgverer haitvirg meCVWéﬁleaﬂzj]@gémMndq t he
unpin chani n1of t u th| | engt h, of tu ont act th and
Dt Ml SRR are PO TR} To,nE  Bhran Gasstle, Pl Riifle APGRIRS i

engageiRitthOfasidiR iPHRIsOR ARERAR IR ARBNIHRIpIg. Upon each engagerrent of the

punpi ng nmechani sm and tubi ng, the punping nechanlsn1accuratelﬁqand
r epeat abl y (80363 ches Thedubing siprostscabiba gnage f artgpasparent; material shatadlowsithd t he

w0 201t bolseodncF Begith GataBh” Pubdaf A RLIRS wep Wty Apgbiaouon

posi t iMdrergitivbBt awhiescritke engaden®nt wifdohllemea $s girbeided tih thdBoimp fEathses
the tubing to nove between its initial position and a fluid delivery

posi t iPYPOSwhere the tubing is in contact with the curved wall, or

al ternati vehyyeopl t er \eRGAASMENh Rt (AR GRERChORINW, e LSHBUTRd t'CoHIPi NG
nechanisn1ﬁnves?to urge t%e tu ?ng #%/a uiﬁlggﬁ%ve$y gjsfgg%n(?nocontact
wi t h tdiféercntrpiecks wdltiibing (ﬁwaﬁa]vElat dube- shﬁmdpuenpalr@cnmﬂmh lssmemlc colfegurabset t e

can be.the.no nent, t he ot her rena a fix osifion
E DG e et G itis The BestrioSithy Gest TRutt il ohering Shropaird
becon%%ts?dww@@paﬁng%w Reh e r&&ﬁﬁﬁhfe‘%‘uﬁ&idﬁ &@é}{dﬁfgt ¥t e CRErAUIRIRTinto
mechani sm whereas if the cassette is’in a fixed position when engaged with

the i thubowinghavmg aheuteudpimetermechahichrthe dlgaibés tubkg ¢anebe sbed thiary oy

novi n 0..cont act t he . ass, i.ncl u n,anti-fl ow
Vel ve ViruEhGeRO M Rl oS8 b ek YO P BRRAE bR YorPR gt o A0 pPEie

non- dabiwigh ¥n RSt Hiagtdr entpveMEN bn TdtAVeAdig N@E RESBEPusiRAdo Fore R Biitight seal.
operatively associated with the cassette and anti-fl ow val ve nechanismto

over cdihe m¥le jenstien-capprys hydrsarbettcriscawe tee Hrxible thbiow ofherskilled arisasugil t he
tubin t S h ured
and dREG -5 HBH YRSl S IR Kot e M S MR, i FRRS S,

af t er denghge erin.t he nenber assunes a fluid dellvery p05|t|on to allow fl ow
of the fluid through t he tubing, mhlle before or as the cassethtgh i renoved

fromthe pdfi63 he molBer nofestflded PR of the hpusios. the buving uprsktotho gth
prevent fdam @%beﬁ%gt&efan{fg%ha td)Be- %]l’r%'eﬁ' Qbent[raqoé)é%ﬂ)ﬁr %t aiﬁ'tsiz}_elfi' Qaﬁfga%éaeand

nechanlsn1nay ocCi a w th the 'tubing, cassette or housing or Is
si t uatdedensioned todarhetdna pdasseithie the hdnvovirs) atghatﬁdst aside mﬂ/epdﬂhmg pembdrirdand a

force-a nmenber, wherein the force nber n.the flu
o G H PG 6% Sl Gt Rl GRS EB A o8 REEndsn B fertinftg
pr eve@&ctfolnqmotth@ﬁ&;smgo Bean SNEHNNES-RIENSorTBY BRPLAARTRER tHccHRYIGRRHi¢h
between the fluid non-delivery position and the fluid delivery position

wher e ouhéofotheehaysipigyi Aghatehbeingls dismicter rdimonseencdooalit tighthl dow the dlieaibld ow
thr ough,he Lubl 9, hPRRTLING. CARSBLSSL AR 1% heuBRNSHAL! ¥ SR QiRY and

di men
cassette does not slide down the tubing if allowed to hang from it, and prevents a change in
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engagenent with the infusion punp, where the housing has an essentially
rect angul ar shape and is configured and dinensioned to fit within an
openi ng iwothe/iogd2dsi on punp, or a shape and size 51 WOPCT/US2010/041326

2011/ 008624PCT/ US2010/ 041326 configured and di mensi oned to be capabl e of
bei ng attached or adjoined to the exterior of the infusion punp, and the
housi ng i ncludes registration grooves for alignnment of the cassette during
engagenment with the infusion punp. Additionally, the housing includes at

| east one w ndow adjacent the tubing tqo allqw nonitoring or detection of

f1 ui d (410 nHBe SerPlUyhing Tive thdirsachign 0§ theaigBisim mmawlhﬁg f8tthe tubiiggwhee

tubin I silicone material. [ 00339] The
tub|ngh%§?§%%q%g?e é?&gihggﬁﬁgﬁmgad outl et tubing supports in the housing,
wher ei n ead®0364bi ng Slihppidexible rtebiugelst eanbt engda neft :iugznelastdmari«‘: enaéréalj uTiled | on,
mhereip in the inl t suggort t he e. junc JOﬂ is confi d apd

di mens aéWé‘éF“tCJn‘I‘tFlil iTASY Be @ (RBSRAE Mg ibimefisak @ads Bej<tia %“rc gind réé‘f‘ﬁlplﬁur ed
and digfrgsséoned to receive tubing extending to a fluid supply, and in the
outl et support, the male junction is configured and di nensioned to fit

i nsi de tubildB6ahd t hé hkeeandi-Bowy wradtd mncliaslimoﬁﬁilgiareemoandoldinmnmroﬁedlat as

receive the |ength, of tubing that.extends to subj ect 0034 her
erbod R Ve S e e PRy R FERGds p o Ot wemf 2R ) oTat,

i ncl ughd\@alle GASHRIrt Rc@m E&4d IvaadRbRY®R- @@@1@%1 meRfies iP BuiRBPdinbASioh&d wsi on
punp includes a housing having an openi ng configured and dinensioned to

recei \ﬂHOWh@Jfﬁa@@fetc@léactabmwgerp@hﬁpiquge-mﬂmm wambpa ene iba gesveable mpmR¢mpie
t Ub I nQra%ﬁgr e Ej@ £ tfort ? @gﬁh{gl 20 l;()Qle St Eiatn%?legea Ubfﬂ%gfa@é %?gl% a%lﬁv@a%ﬁ ved

to provi Si*on Y owrACcurate and tepe &“Anount s
of f | whnbed pfré@ththh&ngfhlieﬁQ)rtrU&Hsm felﬂn& thatrbinn@dat € tbfcetdpglymrg tehder punp
and cassette represents yet anqgther enbodi nent of the present disc]osure.

[ 0034 therpley ksp 65 rcqnying membenplignedead graantie ks of P@te}acé&etweaéhe two
associ. ?g Wi h the conpanion cassette having in a first enbodi ment an
openlng nto which a cassette with suitable dinensions could be inserted,
and havi ng [0086#] secoﬂ&een@mdblw&némbaaibpeﬁer&lﬂy hat tvadéri dlgleamdnsaatcnhmfmge{ he
cassette to an exterior s ce of tgﬁ i nf.usi on

The in the
purp CBAIYHEHBCWOEH EPntActy aﬁ RYTQYFRT m@ﬁ%%@a%ts@? ”f?%h?aa* eg i ??rd a tab

edge- Wh&Roer 30 G tHRAIRERSHANEBE of BREDSvdaBIAmEABE Pf pdPen UM NhO a¥isFhnd he
cassette could be seated. The feature for attaching a cassette to an

exter |fonce€19pl[yargem@hb¢rwé andfpirsdbdreag ditp Tiha pineddwad aajshavcldlifﬁgenﬂ shapdyesch as
cat ches t.epers, or any |nat|on ther sette ,can beco
engagdd i (1 Ne i BerEh SpERARATS heRpl AR HES e o FOREE MR ARG
depr essirdlle@lardaCeiprbie tHRCIpHNP aclén BM tﬁé &I EibHg FHEPIiM ItIE'EQ défault Men-
i nfusi on punp exterior using the features nentioned above.

2011/ cloBezy povitios2 he/sbanso thp@@@mi]tfrmmphﬁia@d BheqiEh nglpth@etulplyg icae hedes a
punpi %ﬂh&gacﬁaﬂ%cse”%ﬁx%‘& il QARES arange of radii, or a sharp corner, where the curved face is the

preferred embodiment. Such curved end faces reduce the wear on the portion of tubing that
becomes crimped when the moveable member is in the non-delivery position.

[00367] The pinch head 48 presses against one side of the flexible tubing 14 and
compresses it against a reinforcement 50 on the opposite side thereby closing the tubing and
preventing any free fluid flow when the cassette is not inserted in an infusion pump.

[00368] The tab member 30 extends from the moveable member 32 perpendicular
to the pinch head through an opening 36 in the first face 38 of the housing 12. The tab member
30 is sufficiently long to extend above the first face 38 of the housing 12, and engage an

activation mechanism on the infusion pump, which would cause the moveable member 32 to
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the flexible tubing, and stretches the tubing to conformto the flow path
by an anobunt necessary to tension the tubing by a sufficient anmount to

al | ow t hewoaorigwse2ftl ui d fl ow t hrough the tubi ng when th@Cparspémeg4rseehani sm
i s engaged. The punpi ng nmechani smstretches the flexible tubing to the same
extent each tinme the cassette becones associated with the infusion punp.

[ 00343] The infusion punp may al so have at | east one registration conponent
t hat engages the registration grooves of the cassette, and at |east one
sensor in optical aljgnnment with the wi ndow of the cassette for nonitoring
or det@Ect gAd dicreasithe sEA forGoligihc tiprscapplyig member 46 dgn4hg cagsefthdy 1s
enbodi f ok r di scl and
Cepoareal Sl SpdnaR ERRRY, G, BT oG BRerh e S TR Rl 3 SRS Y

i ncl udesstartanvateial gufflogent thivitgstamd eepeasd ehgagetnbatt ofethe eabpesitiarhel infugingrunmgunp

for delivery of a fluid to a.subject, an roviding the cassette with a
housi ﬁgﬂﬁé&#ﬁg@%lﬁ%@_ ahite @é}é%%ﬁ%régcef%ﬁﬁ'%gqrm-ﬁ@ply XTI ESIHEC EHPEgh
whi ch i§ heofibidh ditrStheiiffaGhe PumPNEs Wil s BorfthQWeRALA (RE pinBRREaPAd thaldeXible
defined by a rigid curved wall, with the housing having a length of the

t ubi ndulwhg pheh Ereglabsctit is dikdssayiaedytigashapwuppi ng mechani sm of the i nfusion
punp when iated therewith to be stretched .and positioned.between, the
bunpi ng. medMLRobm and TEHEE I BA Rl ED 5o P Lo, BT OF TGP b ough
the t Wil ar dORSARiveiblE Mcgnb¥R BPORhich MR réRsSfistatesithe BFEAthkQIghake Pindh Gbyd
delivering fluid to a subject via an infusion punp, characterized in that
t he cdSstetqompress| theldksxi®le twbined L dvalTihe Sfaeds-aphbing psbenh ag ammdtrreans i stosed
punpi nj i nf usi . i i e

ooy 1B AR 8 Refent B, YRR B bitGrbiRh® i 2, SRS hefleclon

mec hanksvat@n ndchenicidravé thenvab nchibea 86 uadtelhy aatidlowepdad mbthanthed By eyrefrheti d to
the subject. The cassette is used to accurately and repeatably deliver a

f1ui d the Rrecopipoers Wankes My (8i o FOPEnERmPIOTRIGIVEIS BREE HErssedrener of
the pr.aS&ot mdicsis! Qﬁtﬁ?l@ HELRLRS &ii%ari' %nﬁ?cﬁm?efm,%%ze%r it Hﬁy%?s%%té Eﬁf %FH id
delivery systens and/or punps disclose erein for accurately delivering

f I ui d l¢ver ar slabtjeedtmunta Tthelforeg-applyary modbisd lows ssfficienAstrength & coaablételygpingh t he

cassette_includes a structure that gt |least partially defipes a flow path,
e.g. , B @W@_@&uﬁa&gw}%% yhep 3% ta?fp‘_% FemgL iRt PhicoRP q%%e_dpﬁﬁiﬂ fhg srecHam sm
of t hegioRfadsi @b RWIudOe plMp] Nhel Br@tis @psi&iol @e l@@oiﬂé’ﬁh&ﬁ?ﬂﬁl@ Rh@NgLalihe

fl ow path between the punpi ng nmechani smand the curved wall to accurately
and r epudt edl havdalifferent hap¢sdsuch as e TSUBYECTV," wor wedge. These shapes result in a

2011/ 008624PCT/ US2010/ 04132 003471 Ref erri . FI.G 1, the various
comporRIE sy SR PEarers tcanrunig v b E%bRebhiFe e iy Biiyes
seen.tﬂ&ﬁm@ﬁ§§ﬁ§dgyﬂg1bﬂghmgg@%gﬂ&gga{ng 12, flexible tybing 14 and tubing
supports 16 and 18. The flexible tube 14 spans the section forned by the

rigid curvd®03vdi| 20 Redervieero the. Bi thetfirstt vage gRrofwbg howséns i dms metaaadlar He
secon r.ai | . (.0 4 of . d i . flexible
tubinghﬁgggé%ﬂphﬁ%ﬁ%ﬁéﬁﬁéhéggﬁ?ﬂg%m%3%%%%ggghggggiﬂgﬁﬁﬁﬁngggdﬁ%edahgﬁT 20
t o neabval pertion gkt subhfigursd ppd dimdicand t@ tiatbt tht yivhight $ulp peotiond 82, Fhend ab
menber 30 extends froq%éhe noveabl| e nber 32 of the anti-flow valve
mecharfPeied 3vell 5¢ efBe sgsent Aytssls wail 168 fpim ap opefraem copfurcipithyhg o
engage,,a L vat i Sy J WA i f UG p .

A A A R e U P S A LR

r ai sed8flmaturopsniog 36 eitatily pesivonqluopllbivathe &arbemembén Huo ke qmtord3 rensitomkd t o

fit into the registration grooves.in e .casset The registration grooves
can habeua g eghei Lyt RE TS 568 TBEARGIER L bant e aue AL ng
but n%nﬂgegmaa 8Ad UndrsloABY W Adceive AURIRY FERGLANAUL Fifusiol punPNOTIEd FOHAT 40
[00348] Referring to FIG 2, the flexible tubing 14 is situated between the
i nl et polivizaghs upysoite 196soaridcapuenletbet nbirteg engppey tintbgthe Anbisgnf pwnpt hinough
the fle iEIe é%ﬁe can Pﬁﬁobserved Hhrqgg%»the openings 44 in the second
face 42"GFMH %ﬁ??ﬁ@ EONER T hEHF XD e tubing 14 is pressed agai nst
the rigid curved wall 20 by the punp nmechanism This also allows the use of
bubbl e detection or other nonitoring devices to assure that the fluid is

properly flow ng through the tubing 149 [00349] Referring to FIG 3, the tab
menber 30 extending through the opening 36




inthe first face 38 of the housing 12 is in the default fluid non-delivery
position, where, as shown in FIG 4, the force-applying nmenber 46 presses
agai nst twe 2oovesd2he menber 32 causing the pinch head 48Crascanp#s the
flexi bl e tubing 14 against the reinforcenent 50, thereby preventing fluid
flow. [00350]Referring to FIG 5, the tab nenber 30 extending through the
opening 36 in the first face 38 of the housing 12 can be noved to the
activated fluid delivery position, where, as shown in FIG 6, the
force-appl ying nmenber 46 has a reduced di nensi on and_ a concom tant increase
in stored f[B‘?%é] by t HdCcreeonface 2o thiehohsingabt éndyehb sectamulpid) shppfria he

in s . . igabt ol € he
the 1 PRSTbIfS Ptallon R SUELECISER e hOLER: Foey ™ B0 ate Rl RS

achi ecetiaway pettioauhanmatcocadursgd aedinensiasced foemawhsbt seaiplst wals ecdtieds PRt B a
conmpani on i nfusion pu desjgned to receive it aor by a nechanismin the
punp 2@?@0@%@%@@%@@?@5@#@%@Q@tsr-fﬁw?ﬁ@it9 JBTTR 9P OPRD At I ORRBCUNY
open thg ¥RlvRaQRY YoriBR®S HRERHPfcS t1RELHVApBMng TREHBIHEP 41 REd Y9ES1). The

conventional roller or finger nenbers that, when activated for operation,
conpr esendhece dbédas owarogeninpe44 Ipldcdd oo driposita sideseohithoughvedAsutrotag dhortgn t he

tinme the i,S activat.ed, ,th ti-flogw val ve r nismis.noved t.

posr t 0 bR RS s Aty 1osie ot B SR TR e bbb hsficlinen
t he cagsaldtsutics 18itgAss eepRiEd The@MbpdrendRUIRw EbsciWaebn i ehdPEHR flGw and the
deactivated, the anti-flow val ve nechanismreturns to the non-fluid

del i versgsepeesifibubbles or ehséuetansany f1 ow t hrough the tubing, thus avoi ding any
uni nt ended 1flow By Q0 f i t I Jy < al
arr angemsnt[&?)ﬁ! he arﬁi {?19 ?{3%%83% e\slégh%‘%é%{nﬁl%svrsﬁﬁg%gﬁ %(Jiébf%em{eﬁ lﬁn}r}%omllﬁ,g ef\L:wnl et

t ubi ngoupPPIRinglficrabet iRt paipet pyitigh. support 18 within the housing 12 can be
clearly seen with reference to the rigid curved wall section 20 with

openi ngs 28083k t heRedsriag | tacBiey %éav@@nc%sﬁ%“@f PRG tinfysiog; pep iB¢Inds dhg i on

22 an : i PO i ha, s i 6.
The T oFSo BT TRAT HEREP 3 S oD 1B, e F RS b c b P e
sect i dousig aadohfamimpy patnbencobainem F2that drenedsythp flesblaigbingel 4pofitbh clsseite 48
against the flexible tubing 14, so the tubjng. is pressed clpsed against a

r ei nf d?)céﬁeifélvgt%&}egﬁwm%& g G, T 35 R TRAEHIST SUCPR ORS 2856 f
second Ay dlydered@bd fof %ta&ﬂ%%hi@i‘ﬁn@%hs‘s_%ﬂt@w tl&é‘h&&id?@?g%ﬁo%m)ﬁay be | ocated

on the'inlet side of the cassette as depicted in the . However, the
skilled art[0@¥H4] wi | | Thcgumppiprusmigateis chafigured enitlitncabivoeh e hvwaredvomnd he

outl et side.. [0Q0353] The hqusing 12 may be .rect.angul ar wi.th digensi gps, and a
PR COREL R e MR 2 s B R Se A Dt i gt S g

al so haéan@pbeihg I0aRes:s of déresinanyné of fictfadds bhihd HolinPUnibre ﬂH%Q)pBﬁ)M% i7ag 12
is made of a material suitable for use in a nedical environment w thout

br eakirergsopr denieisivg 6 sanbgiradenddimempned o Becept theeqassittspersab péachmeatpabl e
of bei . , . [ LJ rally,
an onglRUEE BE B0 2GR pRTR, heERd e S ARTRNRAE RS S PRI CXs,
and seecuchedplradpimdtandfsetdied borkome dgglngisach betberclipspueady, eatarsh Gistcand,

t ubi ng supports inside the closed housing. The housing 12 may be fornmed of
two 0T ABY EOHRINAERN hF¥ebs that are later assenbl ed and sealed with the

ot her conp i nside. E e
el d toger NAPBY t abe el HEmePIAF g halBH; BF nRpL TALEE YR br JRELR ke
conbi natindra dehaldob 18ahal daowotherfrdest, end acoafigurted ahd dinansmnpdto Gowploneint s

for c la?eaallncie%%eg IE)y r‘cl?éj lliglﬁ(acrﬁ?vr'etci'wé{\f) 2& 89’ t /eocggs%gcgev e{1 %ﬁéa(l)gjﬁ(l)é %%er%ﬁ)le tubing. The

pump mechanism 68 stretches and applies tension to the tubing 14 by pressing the tubing

between the rollers 76 or fingers of the pump mechanism 68 and the rigid curved wall of the
cassette 20. The stretching and tensioning occurs because the length of tubing that is initially

held between the ends of the cassette in a straight line is made to take a longer path when
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[ 00354] The fourth outside wall 52 may be a solid flat face that can be

easi |y pushed agai nst when inserting the cassette 10 into or securing it to
t he ext erworouf0os¢r4i nf usi on punp, although the skill ed &CTitsa0m0xw13R6
appreciate that it could have other contours, textures, openings, or
features. [00355] The second outside wall 26 has both straight and curved
sections configured and di nensi oned to engage the infusion punp and punping
mechani sm The rigid curved wall 20 is configured and di nmensi oned to accept
the infusion punp wheel and rollers, so there is free rotation of these

el enesh828RHdl hRPupwrpeshanisp operEll dh) ARy angegenynt sprfopnnhthedupingds thhe
flexi tubi . e e i: t izoA. e IS
desr gBa o Y Rgh HEGBOREEIY ) G HeCpll? OB (R KO0, LT TTECISEN 6L 31
its shapegdd ishia comtdcenvatioand icompresscall béthveen miicusurond puatip 20 epd ahe luynpiiges s
against the flexiblLe tubing conpressing.it againpst the wall. The edges of
the caRSPEENSRITPISE 7pr B@ﬁﬁnﬁgfgg 98 Tvey R i) B3t S mmipisBedeing can
pi nch tdgsfthexind SmbuRidTeendRnn theneaprahbife tH shd QRBY il if RlRgdRE with

i nfusi on punp and the infusion punp wheel and rollers ‘push the %IeX|bIe

t ubi nghdbeasketteganhgtis tansion wtloed ai qopreets@idosrcufa@d3661Tvd fopd i flge th®ugh tled t her
side of .the.rigid curved | 1. section are. suitably. sized, .confiqured apd

ait mendr b g e T PEUP BT aiE S EhRRy  ThE eI RY rEwe T EEAnS BoG! Phe
cur vedlyidRbResé Rpchilbesdh HARLELtahYa FoNGche afd purhp e Biga@dde SHHeNGtiggaf NSt
either edge of the curve when the cassette is inserted into the infusion
punp, tahpumap acghinssie gawsies A corfeolfaddlavhpefluighnd agesiget and agcrajeeameunt thyeugh
strai it 1OF t u n the housing
s nott BEUPR SR P R ot AR B R QBT B "2 gt
of the flej0dB87]t ubi Mhei pungsing ahdraidion dhthotde edtig gUE alibing adtdehatically

di mensi ons, of the cassette and punp produces the sanme amount of tension in

the fIVEknBRecastpicryceegrd aig csveeyed infetheumpatien éhq weah gageyr By trigger
punpi ETpecty) i ; e
t hen 2@23%§€éghfﬁggﬁgg?gnsio%mﬁ%'%ﬁgwﬁﬁgﬁég@%Bﬁﬁgﬁﬁﬁﬁg%ﬁgéﬁg%gga%%?%%%% and
accur gositiamda atexehdéd poditidd that edged the fhxutde inigpesmabé achieved using § 610858] | n
an enbodinent,.tﬁ$.firs out si.de wall 54 as.aq%ﬁggﬂfn §6 configured and
di mendPUHLer VRO ARG {LAEIRYE RSN 08 AT G lon5s Beker PGt o
openi Ngyw@A%ntiBRial PbdibrPMEihEHoviabh waBrd @S t@tﬂn% RE e 88d GeRdeq uiied, aand
di nensi oned to hold an outl et tubing support 18 which passes through the
openi gl 3AcRith ¢ POOB BRZARCTANSR0 0010463 Athe [P00BHEY Mactanttrheopvesthdlk plent of t he
tubing, s orts are nol ded as t of.the first and thir t.si walls to
form gh%? g slontﬁ%tgiihglro SRRV ?agfl ﬂlg W&%I ﬁ ga Rrgper angle and sgre'%ﬂ fhé C[il?blng the
proper amount, such that the tubing is accurately positioned in contact with and between the

—

curved wall and the pumping mechanism.

[00377] In another embodiment, the pumping mechanism can rotate around an axis
that is parallel to the axis of the tubing, such that the pumping mechanism swings up from a
position perpendicular to the plane of the cassette to a position in the plane of the tubing.

[00378] The infusion pump 64 has an activation mechanism for engaging the tab
member 30 of the anti-flow valve mechanism 34 that causes the tab member 30 to move between
the fluid non-delivery position (see, Fig 3), and a fluid delivery position (see, FIG. 4) to allow
fluid flow through the tubing.

[00379] The activation mechanism can include either a protrusion or wall 80 that

makes contact with the tab member 30 as the cassette engages the pump to move the tab to the
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[ 00360] I n either enbodi nent, the tubing supports 16 and 18 can have the
formof either adaptors that connect a separate |length of flexible tubing,
whi ch i s Woxed/dogs2aeen t he adaptors, with different tubiPag/useomwieerszal et and
outl et sides, or bushings that have an inner dianeter that is suitably

di nrensi oned to be pushed over a unitary piece of flexible tubing and hold
it snugly between the two bushings to prevent the cassette fromsliding
down t he tubing when the cassette is not associated with the infusion punp.
[ 00361] The tublng supports can be nmade of a transparent. mater.i al that

al | ondluihdelpyegy @osifigvand tq)holéﬂééh%aﬂeratha camytte ipwpatedontohstiplyeion et o be
det ec §g pffnglbﬁred Al ternatively, as described herein bel ow, w ndows
may be pfovi de t he housing for this purpose. [00362] When not a nol ded
part of thq0mnM$|ng,imhqnamm@mmbru&ﬁd%ladaumnhmhtﬂéhbﬁﬁmpbfﬁkfpmﬁpaﬁdﬁybing
may have .a cub entral ectlon t hat s si.zed, . co f| ured

0 rendiity estgeencd ﬁww@e% JP LR HEO HBE g © RBHthF Hab FEESTo dhar e

wal | t lg

j nct Pon e%?%ﬁ%. FR L D s e T A S

out er hduangﬂérwh@nére aakdetth ig lmeerfeldemobh@pmmb(wg, IHQ‘S béFl@DIsTileajpmtruﬁom parabe
airtight.s

Ceot 1 S R R AU STl P PR iy P

i ntravenmts. MheerdiaRicdeaR WaReshyt MapOmam e BbK the Motﬁ;ﬁfﬂf thelta® vk tRr] &t i on
can have barbs to better secure the flexible tubing. The skilled artisan

wi || sppedienet.ahe Hamenbrsis Wé@‘,gegﬁhgp%\ylthlt@dlaéémﬁataﬁmg ﬂhéltah #y theeedgbi ng
i n th%lwggckam??g?r%h{ RN HeRE cfa{’edTﬂ% elﬁlQ r%%‘é?ﬁex‘ ﬂ?ﬂﬁ'c%gﬁcpa”

of the bus I'ng use o hold" eng

pr ef ersaighae stee'm théI - mrmﬁadtlwi@hrrﬁéchsla@hl70nmﬂhaifﬁclsntsstréﬁ@th aa@diitapliitgeb and
di nensioned to be held in place within the housing at the first outside

wal | opBwieRg rawatsd inssrtion jeifes wathputopewing @t Seeakinet nTherPrpiagsaen Hiould be
str es%ufteﬁll%g 7895 ta'VBﬂ'l ﬁl@%@r%& %ﬁ? tﬁer ?éﬂleh hﬁs&ﬁgﬁ I’olf?llthes G&Eét n’ cprtlfé ﬂl?t?slon

housi ng, an exterior stress-relief portion that extends rom
cent r glunporTheowald uktehdsoparpdneidutenkyi avgoss Ahdpith ofishad tat rmmbeamhﬂmndhmlmgﬂnned
to fit tightly over. the f] exi

bi h h th h
bushi RGhBRY Perseicwlar i e ﬁﬁ oy ?45@%88«%35 Lsga tl%ﬂétr gizd tgé% 8 tﬁ%ivéétﬁ&f e ge

down tehe nfeRardl clld QuRdd tRrdignge LG l'eﬁgth 3d}dth9 IfURINE Sin&h€ hRMRGen! a0
2011/ 008624PCT/ US2010/ 041326 tension in the flexible tubing due to the

act i omoosing.he i nfusi on punp pulling on the tubing when the cassette is

et <0 g1 5 R ORI S R e B A ©

f 1 exi bh@tipediosdoneitodSe Bl edoh ikued Gid aimeh R6nRX@NEMuSs tifel fabGRAEber to move
between the fluid non-delivery position and a fluid delivery position. The activation mechanism
could move the tab member as the cassette is engaged with or inserted into the pump, after the
cassette is engaged with or inserted into the pump, or as or after the pumping mechanism
engages the flexible tubing of the cassette. The activation mechanism can move independently
of both the cassette and the pumping mechanism when moving the tab member. The sequence of
engaging the cassette with the infusion pump, engaging the pumping mechanism, and moving
the anti-flow valve mechanism between the delivery and non-delivery positions as well as the
reverse sequence of disassociating the cassette can be altered to accommodate the particular
requirements of the fluid delivery system application.

[00382] The movement of the activation mechanism may be triggered by

engagement of the cassette with the pump or pumping mechanism, activation of the pumping
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[ 00365] The anti-fl ow val ve nechani sm 34 has a noveabl e nenber 32 that is
operatively associated with a force-applying nenber 46 at a face opposite a
pi nch heawo04811/00B@4noveabl e nmenber face in contact w t hpChastawoersappl yi ng
menber is suitably dinmensioned to allow sufficient contact between the
force-applying nenber and the noveabl e nmenber to transfer the force of the
force-applying nenber to the pinch head. The face of the noveabl e nenber
preferably has a raised or recessed feature that can seat the

force-appl ying nenber to thereby keep the force-applying menber aligned and
pr evemRCChpEsINoRMAY be driggsked prpRabllyHy 3 iparbhitaesbs cvyboTeBrmedy foveabl e
menber p. e i i I t P 1 A¢=1p00T

Cont acteAGEGURRLY (RS SIREE HIRREHCBE LR piriing 28GR nHh 18 TRURE
menbepr@aptexhe ackivagoh rmohanikacte @fshtthe tatoweatbee torarcbfnid3Rliperyppositicauitiar t o

the axis of the force-applying. nme r. 4 d pi nch head 48. The pi.nch head
can naVETITt 6F it ErRpBEeLHeR bgssq;gfewlm devd GGy e REAgES BEMNSHapes
concenbig 96 tiintRlikubha11R1dsed Sen AP YhAGIOTERREL nothiishiTB) \aho AlIG (e

improve the closing action on the flexible tubing when in the default
nondelflwddyliypog ippsibon. Ties sllapecahpressonenidthef flaxiide pined ahend ldcatieo he et

with the tubj.ng can have either, a fl at ce,, curved face wt r e ,of
M S SR Res e Shedniofuions bnd BTy HEYER, 48 Grebind oeBde A8
enboditRefabingSuch curved end faces reduce the wear on the portion of tubing

t hat becones crinped when the noveabl e nmenber is in the non-delivery

posi tion. [[00388Y] The Hricastmtnéad thg agtexivasmaefunisst wolethsi tdle ragmbdiecan| i bl e
t ubi ng .1 0 it i ..a_ rejnf e i si de
t her oy e Mo ERTRARE BT o ARPSLPO! BLALRE SPIETeRle M CP RERRPHE
cassettheudeSoMensdrseritehcori tiig@dr. Mk BREQRNRUNPE the activatioh @30S isnh hath @b taenber
30 extends fromthe npveabl e nenber 32 perpendicular to the pinch head

t hr oudeTRbeT S rlTgbeIBItiated Menurfly by aruseiestagng the rEnmeiigdepgndentlyaeivatig a
menber, I Sisufficlent . i

nousi gy SASHCLHEER! MovkAN P EHLRRMp ARG ] itk NASED dftofilr EIF, o
woul d beauwdevthasmpvedble nehiesm 3Fach as \AOMd6i 1 pB3EB6E HEHTaUS201t0/ 0Bk3d6ve

retract and increase the stored force in the force-applying nenber 46 when
the cdRCBpRigmy e gn%sgﬁ AFRHtR Meehiwismhierds ﬁarﬁbﬁgﬁ%én &t PR er

32 i's fRagnith éiréd'ﬂ?g Bnd MRACH:ti{ SRInS htthari®h eﬂhhﬁﬂghs Wisbéigh@Ntwilp (N4 tﬂa%{p%rgi
repeat ed engagenent of the tab with the infusion punp activation nmechani sm
whi | e masbasing the force of the force-applying nenber when the cassette is

i ated with,the infusi N tact bet t he pinch
head and ¢ AVPL o1 R RHaRe chelEtonl T PN ERun SCRIRETLL FrBER e
punp. thOAIRMidh@etRntar arPlelatd thembeheriifer iss 1RO Hel forRagphetig@embeneuirar t h

outside wall 52 and the noveabl e nenber 32, which thereby translates the

f or ce @ hihgublasadndlugd mom-dedizerys @osibor ofep pesysntt Hlowf |odx flpide thrapgth gha 4tubmge

force- j . | ner ] I 10

o asdonrtas, NRRRThe [HRRiA phGERRRighinForah SR, RhE R P TR KRGLRITFRLE, O

mec hanhsoassdtd it hgettabintetieanfusion paupes allbe @hipredslonwitid flexibleatising $intidd t o

retract. The force-applyin rr?rrber may be a. round conpression sprjn %;ade
u

ray
of st éﬁumpés%sn@ﬁ%vsrwolé%ﬂg&e qrameeing the mthfew yabye peehanisny 3dqithe

envi r Ql@ﬂ@él?:% o QO VERE ablivATBY Iﬁécrﬁgﬂip{ﬁ V@Odl@ﬁk}gﬁ%@@ N9d rbIBYR thOfabGhasbéiC30 59 y

t
el enent . or ce- appl yl ng nenpber has su Irent strength to conpl et
pi nch thdtehé fexe-bpEyingbnegbal 45 edumb lre tlogcdbddb mesnbeeB2as ek flbidt naadelbery

conpressed when the, cassette is assocjated.with the.infusion punp. The
For oo TOSap i PRYCHI T FHr g TEhTEGHNE RGP RORPSEH CWAICRIERAT iekrac

di f f er,88%hShaRAS iSAIdVES fiBm the pump): Thisprevedls dhyWREER: leé_l&?5 ehoRBRRRSubRgU! t
in a smaller contact surface between the pinch head and the flexible

t ubi ng, and08388f eby ddwsemonat eSasshmating the cesselte with the nfisiongrueep, apgigjigg

fgg?gﬁlé%{)g@g’%%]n%%%lrsﬁl? gn(} r%oanggi the8 ’an‘;[i-'%l%v&}c {Igléé nIe%‘ﬁa%is%? b(e)tfweterrll %hehgetilsvlen aIiI' IS
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shape to match the di nmensions of the outside walls of the housing, but
coul d have a curved cutaway portion that is configured and di nensioned to
mat ch t hewetpai@Bd24wal | sections 22, 24 and curved wal | PsgaS2@0/02026f t he
second outside wall 26 to forman open area in conjunction with the
cut-away portion of the second face thereby exposing the tubing 14 (see,
FIG 1). The first face 38 has an opening 36 suitably positioned to all ow
the tab nenber 30 of the piston 32 to extend through the opening and above
the first face. The first face 38 has two registratign, grooves 40

conf i garelisgy Resiionsissnkdll pd thesicts wareicseRf Fisasenieingnthenesseieueinobe
punp. I : i it hserted
Be e B R B e e o ooves
is a strai ¢oe3s6l ne. ibDe200:di00PIGPARACAISHBA0I 01Ok IBE6 rglatibh Thmpseaonthaf ace
42 of the hﬁusin 12 may be éﬁﬁtaqgula& in sha?e to match th dLnensiqu of
the ofPEI&FIREIEEragPn gHOVRLALTINF2ISHE, The ESIHiRtop GPMARRFNEGAR b Ry vise

cut - aWaYkPEF biteP rdifAHt feh®irGOMhd Sr @A fisRdd InHENDLAIGEI @ ABkE tHehR e RErhAbHNt
wal | sections 22, 24 and curved wall “section 20 of the second ou55|de wal |
26 t o grervies an thepewsettcdacd 1 ovgni et cavsette fromt Yeengassociorag with thieqrungf int dre
second face, t hereby exposing.the tubing 14 (see, .FIG 1).., The second face
35 hadn s LBaRT gy TATBTALed e HR e Eouled a8h gpve he i deBE diey
por ti QBctRInbOsISEh Mdt dhapdreinPRinki R nf lifnted fd @xdnliRr,t 440 WRRAnBElkE T @nd
straight-through position by the inlet 16 and outlet 18 tubing supports.
These c8pelai-ngs al | ow observation of the fluid flow and the presence of

bubbl es or uctio . 0037 it . e 52
can have fég¢%¢ls fo#Q%SF%%%g’§#§th§%Sgngﬁﬁ?%gﬁﬁ%%gg?ﬂﬁﬁh§%¥&%?83@5&1
posi tictimp hOBBR] Refeapidifg att@bdwWEh.an%nistal febéing @3 Sefukion nehp afaptidan fhedp
i nclude the cassette/punp. fluid delivery system 62. Refe[rinq to FIG 9,
the i AEGEIBAISEEE Bse medisgbsolutionsei mpatest sopredidadndhs meshocps resssmek 68

t hat gﬁ%ﬁgggd% E'(Bagel iﬁ%(liuQﬂng htoﬂglilélﬂleén% fef hgﬁ%@ﬁ%‘gﬁg%& %&ive%ﬂg%&eﬁgmﬁ Bhe

nmechani sm at can engage the tab ne e cass
opt i orbakd, ya frst edtnyrirg fsorfact drak buppgrtorg adamoi for rypportiag setdmettor,t helahpigd ng

(not shown) . 00374]. The pu housing.72 is _configure nd

di nen§r%raféla hagnga Stesﬁgrrde@@ﬁr{b@gaw a8 8O e s Eov! le%?@va@@n@ht
can bepagBbaMEH allyw Rk IRY of NERI thiRABh Whe TUBE 26ASSQELE phlitioR theddin AREALAGS 74,
recess or depression in one of the faces of the housing, where the opening

74, recdededby theprlesging eldngng enddngestenfoardnatictieg dicombe With sapaepn atpagent,
cassette, or §¥ attachnenblo§,ad'oining if t he cqﬁsett to a poiitioqhon
the eXPerPBIoCHY e SOl Sqa Hy. PR e et 18 olim sk 2 aPrendd o the

adj oi Refnans iseddpiatoRY gsRwith gRt dlzirﬂlf)iﬁF(élbnﬁeﬁt t@bsto Jld BRe cladpi@pRfemdpatiches,
fasteners, or any conbination thereo 00375] The punp nmechani sm 68 has one

or norke prn pasgiops whereln thgedamping shgeant & wuerd fsore dhg epan faube Bsechpesiiéeh

rotate f IS flgure [ ' fiat, wWithin

ot ey B Rt of 15, ifng A0 b he 3B PR RARRRE i the Bl SRR

f 1 exi bhe clatipimgelehbet Butapie abari movaBirsin tht ahiessd andhappdn pssiti@nsihem thio t he
tubing.14 by pressing.the tubing between the rollers 76 or fjngers of .the
punp MRMRLIIEMREE DR IS HRURHEY m%@mnm ing of mfpgor puapiand the Comggtor is
streth%Qgﬁ@nd t ensi oni ng occurs because the length of tubing that is
initially held between the ends of the cassette in a straight line is nmade
to take a I[60888f pat Mheteby, VWO 20211000 862IRGT /1SR EIG@Y 3326 the pinch clamp

assembly is in its delivery state because the connector which is to be connected to the port of the
patient is still part of the pinch clamp assembly. As soon as the connector is removed the
clamping element will automatically move to its closed position due to the force of the spring
preventing any flow through the pumping section of the silicone tube. Therefore, the free-flow

condition is again prevented when the respective connectors are connected to the port on the one
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engaged by the punp nechanism (see, FIG 11). This engagenent conforns the
tubing to the space between the rigid curved wall and the punp nechani sm
(see, FI GvoR2BI/008¢2¢ | ength of tubing 14 is in contact wPCH/USa@ooerspRs essed
bet ween the curved wall 20 and the punping nmechanismrollers 76, so the
punp can deliver fluid through the tube. The punpi ng nmechani smcreates the
sane anount of tension in the flexible tubing each and every tine it is
engaged with the cassette, and this tension allows a correct and accurate
amount of fluid to flow_ through the tubing when the punping pechanismis
act i vaheédnd fhide selytion shfosgula consgingiionghapBicnsidudn this siefcul-¢- tit@iharesoval
repea - :

et o ot ¢ RRE et BE okl R b RS PG A, PSR PITF EFAE BRI, .y
and agaumpat Whambnsattinighthe pghpt the dldrepinp letentanbiingpenaddue &s thei iatesactibe of ltlav of

fluid through the tubing when stopped. . 00376],.. . Th unpi.ng nmechani sm
can mBVEPHGTRHGALER RS SIS H SHPGRdE & Wffﬁﬁ%lﬂwmaliﬁlagis%ugg hs TeRpAed
With QecoRSEthedilitHOubOR RUTEhI ARSI SBEndER Rinins BRSSP (bl YURY of hat

detects the presence of the casSette. Myvenent of 'the punping nmechani sm

f r om dhe entcaadt leddipg sirt indwsiaro pampxthehdetlowosi sélonon Hhoughdhgedicohe thbexs bl e
t ubi ng _can, e .achi eved usin .motor, .piston ar simlar drive nechanism
The. pakBrRistotint SRy PRt i iasion oo G A5 bt anehty
initi abcqramistid eHe iﬁéhiéni diScloRst 1sia9bideher A1 times, v ParfidulaSb@orntsaRsake bet ween
the curved wall 20 and the punping nmechanismrollers 76. The punping
mechani sm nB3891i n t Héepiagte clemp hsembby aerordieg thake prreciHolip@eLIre sHYak t he
t ubin r . I g i 0

that " HIsBLq RBIGRE EnBLE 28 Bl SKLERE R WG ok Rk LR R PR AT hen BV
cur vedtswpkh pagitlod bed therslicoge e handisiBmfrédded 81 pinclsdahhiepreeshingi degrildatidhe
punpi ng mechani.smcan rotate around an_axis that i.s parallel to the axis of

the t @hiSHEKING QE Mot MafeTitlh eABanidie RGtirEehizem SMacBHIHgds ap ey Barpet thei ripch

per pengj . . e to a position in the plane of

t he tEgkﬂg%é&nﬁ84&9?%8%%@?ﬂ$ﬁg%Fﬁ¥%§§%ﬁh%unp 64 has an activation nmechani sm
for engagi 160399¢ t ab Thentierh GOmpfastcheblynt thef proseny disviesure alanalsarb 8 danhreat
causes the tab nmenber 30 Eo nove.betmgﬁn Bﬂe fEUiP non- eIiver¥ Eosition
(see, TR becatse T & pQImgl Ber A8 IPPRRSENS tooriosedBe Clappie asmenry Wi Bt 91 o
flow thpaughet BR &daRbAGr is[ KOBAILT R GEmMYBL | ORIy tReonafcthNGitHIR tf her
a protrusion or wall 80 that nakes contact with the tab nenber 30 as the
cassetstpareind dgosthe henpody mighhlsed ta the frealflavocerdetionDhowever, this will inevitably

2011/ 008624 / US2010/,041326 . fl ui d i iti I d. i h
20T or R RER PRt ABER ey Wi Bt hsBRE shisiHl sl el Il ule Kl gty ©

[0038Qbﬁpgumn@a$%aiQ@rgkkWQUElﬁg‘extends fromthe housing of the punp and
is suitably configured and dinmensioned to extend into the path of the tab

menber, t hdd@1 pr evdiicidhnping cleatsnt masbedunged arslhebashad his Fyebles fjrecker-
gk ! s g e ‘ .
Mnoer 105 TWRppOREH N el jRABANUTONG, BIR] o B SERRGHITAS

f eat urctanipiag cliemers s@ Bidpain ayrah fEemaa peovid & suffidnln Eixingho mendanpingeihest.i n t he
path of the tabh nenber. The protrusi on can have any shape that can bl ock

the notion [83%he t adn fBAhodimentaihc CRBRRHMEREAD cRRERLSRE CrBRbY (intigvenous)
wedge- p. i f I opiing
back SpagPRFeth ekl uffier TVIGHIBEL biGih U oD SOE WREV HRAREN Sl B
cont agossbic tacectves kweemn nhbe tidbf Stcahtbedimiov atfuvon pachamicdm 70 wit h

sufficient gth d durability tg withstand r ated insertion o
cassett oo UPHHELY wed g asnilbe BrehidRneGupist O AR oup a8 Bleradf wipy

si zed thosippehihg A5 f ThRNGSuE iHt IRQoRGIHR is WRAGTKeH @ tHRfcldmSing 3RBRNE 8nd Nt O
the infusion punp. The wall extends perpendicularly across the path of the
tab mendents thiepwicator Hiwni emgtehtlomallméllmldut pé thseassinablly alOther fiting pasiahs of t he
tab nggber i% attheagt g{e ter thaqrthe i dt h, of thettab neq%er andtcould
ext end" 288t RN RPMPE'Y SrGTH aB?aﬁ%BOSS&%WB 9P AERLIG THEAST SR OPERIt Of
housi nig 1ikD0381] I n anot her enbodi nent, the activati on nechani sm may be an
armor a
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mul ti pl e conponent assenbly configured and di nensi oned to cause the tab
nmenber to nove between the fluid non-delivery position and a fluid delivery
posi ti on.wOhel1a®sé¢at i on nechani sm coul d nove the tab mPEDAIS2@S/081326
cassette is engaged with or inserted into the punp, after the cassette is
engaged with or inserted into the punp, or as or after the punping
mechani sm engages the flexible tubing of the cassette. The activation
mechani sm can nove i ndependently of both the cassette and the punping
mechani sm when nnvinaﬁthe tab_ nenber. The sequence of engag%&g t he cassette

with the i AP9Mbn purdp anespkagiment: HE PAsRps AYTHEcHah CasftiamEhndot s Ripeh
o : . ‘ . e

e el b Y61y ey BRI MRGRCN 5 (RS AT Mo B o HTuCIGh pHfiRY LRRpAONS

al t er gdotidesacita rondaicgot Waichas hotdulllar andeguinceriesnt sompadt henfat.ui d del i very

| i ion. [[00382] Th f 0 i i b
71 ger oo BYRRbagerhrncT HERRER fis G HopUNF GRS B G HERRN: om
acti Vaid Obe kascNTRING: Y1299 ODRSAARATALEROINL A28 MRRNGNSHD ol Y

be triggered automatically by a separate triggering event, or manually by a
user dhe ponping hegien of itheetubiiremederigalgeme ot sibtondreplaaempém dgubmeg hdhissnables h

t he cassette pr ts the actj.vati on nechanismto push the ta nber to the
o GRRRP b EeD DR bk liie Bty SR Brd PR R b e e P PR it 1 s
del ay et atdorf@bhtanatedig. punpi ng mechanismrollers 76 to pinch the tubing 14

cl osed before the anti-fl ow val ve nechanism 34 is noved to the fluid

del i very pd893%6bn. THihs &pscovmax omplude sk opylardrichldy-shapsd bheldingbicement &nhe

| ocat i eas| eSS X | .o i . eby
or evert Ry HE B T Th oS, B R B O OB s R Bk bk e
act i vabhamtiveoham ispladetwitiiihehe Bkenidpber can be initiated automatically
upon engagenent with or insertion of the cassette into the punp.through the

use of a sdfb@¥] swi derropmpedigat  thyrdarapiga et b @ HEshlag withi drfube
mechanj i . . (WA TW! PR I .

start %%@]#eﬁ%%eaogr&%degengé t ;e/@dg??f e]g%aig%yga&slgﬁéor , s%a%/lg%yrg?alﬂtrbr?iqglber .
Mov enengageinehheiththd eomheaor, aed hawivehpihadeptgd gecrtgage tvith arseitidde sading e the

achi eyed usjng .a drive nmechani smsuch as.a notor, . piston or sinlar .device.
The dibeve The R @ﬂ?@% PREPE SRIexopIya inbsrachadniith &b akraig W?}aa? of thgrgy

nmove hg&, RETRIRS 58 RSP AliBRGE ¥pridiedshR @&t ¥ abliRd iTRGRANiS MedifiA4ah
associ ation with the punpi ng nechanism [00384] The renoval of the cassette
f r om tfectionatoplacenat salit tomred, iaod theyrethinas repauges theecngagdnveat 06 thenssmheatorswithilae

rel easges t.he tab tmsrrber so that the force-applying nmenber returns to the
bi ased FTRIPACSBN el i very position to prevent flow of fluid through the
tubing. Al t/ge398{i vel Yn anbi@Br EhBodifMbhts HNrcRtii? iR6bhsuatic@ns ARGP HNidaL @RBAgES
the tab nenber 30 after the cassette is inserted into the infusion punp to
al | owvdvepisadaptedh taofccomaoplpiexhdlip of hsicagndsiort Aaispuipeesghereich ahReigarcs|fPer s
76 bef ' h I I ' flui g deli

posi 1150 CoTREIR St By f b UL HRpEE SHRGRARLEDE 6. b0 Ltk In ELimply
menbereledikns.o Fulthérnidne if preventadit Yonggdrand @ito 4l 6@nitonst thheonmaceabl Alsorearber
32 to the fluid non-delivery position to prevent flow of fluid through the
t ubi ngBeT brerded REReaday 6/ Hsa}wﬁﬁimr SHohet 821 ang an dhg nngAtT dine EyuRwng dhs s

r enov O hiRE,PUMP. This prevents any interimleakage though the tubing.
[0038%]1%{%9%2que0nce of associating the cassette with the infusion punp,

engagi ng t H80399hpi ng Imewhanibsdimenndtheoviamgirtgh sudiattes - 4ré ovmeveal, veormeptednos m
bet We%{}mtec?.e D%%leril(ﬁgé ¥n acll?ed S]gyégiflzcor]éa{li(ggn?gn%sll Egﬂe%%c%%gltg‘tﬁrjig,z(ﬁfferent set-ups of the
clamping surfaces may be used.
[00400] The base may include a first and a second inner wall between which

clamping eclement is arranged. This ensures a good guidance of the clamping element
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non-delivery positions as well as the reverse sequence of disassociating
the cassette can be altered to acconmpdate the particul ar requirenents of
t he fl ui dwOebivm®saz4syst em appl i cati on. [ 00386] TIRETIUSRMOIOGIB20UNMP can
al so have one or nore registration conponents that engage the registration
grooves of the cassette. The registration conmponents can be pins, raised
tracks or other raised features that are configured and dinensioned to fit
into the registration grooves in the cassette face to prevent the cassette
from bei ng associated with the punp in an incorrect manner Qr orientation.
The r @§irspdisulap e gieodiestion gk tlvf‘ag@e&ndéwpléw REFCtigh geqsss Peing £of- REPETiRgh &

si zes p(%ﬁn'- | but not limted to triangular, square,

rect ar%%ldOéI?% , ﬁlggla}ég}e?gul ar. [00387] According to yet another enbodi nment
of the preg@molfli scl osupeling tpianatherc t@abpdiassenbdithe pesere ndisdosaee, ant eberalni t h

an enteral feeding or infusion pu dapted tq feed nutritjonalg or. to
i nf u_sée%@teﬁ earnqjg%gwrl@ﬁsmflad% bﬂ%@nﬁa ﬁé?e@ﬁzﬂé’a.m%@nﬁé AEP e PICHi AL e bl y
may i BeliidRisereRasiRe MGy duRge e dhdgerRanshd Shmpdiipgert {HRetd R1IQRERL i Ve

engagenent with the base, a first clanping surface and supporting neans for
supporctanmgnacleounelcenthe dossdaapieaperipesiton. havi ng a second cl anpi ng surface
engageabl e t he tube and ,nov | e between an open posj.tion all ow.n
Flow or 1 1 WP o0 R ST ogERT R Tiovo LG HRoEF pRBRahE Loh A ey eCHEY s
occl udgfénlle biieh ClaaiPhdemBlyeR®iuntc. CPHINGARHREs thet the QRASELLMBy hitehddide iy t h
a port on a patient, the connector being renovable fromthe pinch clanp
assenionly digabdedawbey tha ginclitetane ssserpbly dppirielygnoundedatgdhe wdusion migage with the
cl anpi ng el o) t ohal.d 1 h [ i .he oSict | on,
whor i -t ndO8TAh o TP erknterishy §, BugHER ThEBhu Myt BRBBERE AP o1
by t henfrodiecn®fof tthe pHiph ich@nm@asssmbly asotdify €O Hresicamt idssclogiifiey adhidhr @oludbe
assenbly, and wherein the clanping elenent is adapted to be npved fromthe

cl osedaisstte hQ0 EpBINGHBSI bR hRapscImly - ptaehite I his caaligwid gengalhpissteaguleh t he
ent er f.eedi i RfUS p he : L
B03pa AL SO, PHTE (ARAARCATISCLRS 106 f SRERH by it
assemmholding out dftzs tieehoplestic shetiel behaass polyp@pglenaestlpatyrehe, gfolyshtlender

connected t he port of t atient is still part of the pinch cla
assenfify. nlﬁge'i’B@H{%&%'SWﬁ@ecmcf‘ p ofher f&ﬁ%%&l%@ple%twwgg%%eﬁe n{?a%tq
aut omgp GaEILYesTRVE HoRlihd %neﬁﬁsoﬁ@@' aP@PhdiNsidue td Qufpdt He e E&%io% Rt 19

preventing any flow through the punping section of the silicone tube.
Ther efsdicene tube (hoteshofinow this rfdiuré)o rHoldinggacans pi0é e nt exdnmbdate thresihexpdulbd ve

connectors.are,connected to th ot .on.the pn

5011/ GuaesHRes BRORTEE SeySe iR e s 1R CRRs e st 1081 & cont ai ner
on the othgpo4ag. | n BaRk 6r &dsadte, 100- fartherdhél@desthErst SlaRpalg wtfath e0Lannrat or,
t he pinch clanp assenbly be inserted into the enteral feeding

Ly may | | . or

i nf usitoRoldingomcanidN2i hast ¢lpmpingterfpeadd4 is Wlat endasybsiagtidlyeprsslicl tsthemsnerdl due
to the,jnt i,.on t 1.t h cl appi n reis
no fr é%“% %f\r/vg%tgﬁ% t1|8(§)'n S:ggeﬁg}é % B%ﬁ%lhn% g@é]&% oﬁét&%t é]l%m I \%?ééﬁlr%e H}%é i's
fso é i Pubpyrting ]@m@d 166 @bmplro‘ﬁhied (€10 ][afr)dsege ]ICIT&@:h?iﬂiesﬁairr(lrdg‘taosfubﬁﬂahﬁéllﬁoluh@eec&ﬁlst e lr3 al

eeding or | nfusion punp that a ow of solution through the sjlicone tube
i s prdO@rRdeld. @ sigwall R lkcegaseatisw Q00Hk 4 e PubARtARY S9 U 1$6¢S | FAENSINR t he
pi nch: a : I i i i al |
Pl s MATRURTRATRLN 10 GBAAIY Sl fo BEEREN WAL GRU B dy @Y A8 86,7
assentllhg sabgantdillpgotal tchesspy ksersubstigalllgshe sammayxibend o pdvidod tastppog 4 i1 ne

such as five years.jn iits .del.ivery state because the clanmping element is in
its oﬁ@ﬂneﬁ&i‘%}lfa}lhw%]geiiq‘?érﬂ%(id!lfl% d‘?‘if’rﬂgatfﬂs not conpressed or pinched thus
preventing [gegspdat i @hsQiteSto0CHkHAG @EIuHEEa Iee][ricaﬂy-sﬂp%@ hold¥€g element 110

0

anti-free-flow nechanismis an integral par f the pinch clanp assenbly
avoi diwlgctamyadapidil ttd epeimmodsio aesnting af 0AR 90cXhleinsid dathr. c Papiclasseardvdoywalls t he

prese di scl.ogsure may. al so be tanper.- resistant beca r nor,mal - user

P 5 e Tl At Formi D Seamy] SRRHp L I IOy PREREIR W Infiinghen
the copaiB@t o6 isSohdd on titsiidend PRiASSERMIME. 1000 b Gdbit hétGoldvercompriest @ic Wi t h
its tip separated fromthe remainder mght lead to the free-flow condition,
however, this will inevitably destroy6fThe function of the connector where
bot h ends include special adapters that nust fit other parts such as a
port, luer lock or the like. [00391] The cl anping el enent nmay be hinged at

t he base. This enables a rocker-



| i ke movenent and nechani sm and ensures the opening/closing interaction of
the spring and the clanping el enent. A snap-in arrangenent provides

suf fi ci erwof20ki/aeg62t0 t he cl anpi ng el enent. [ 00392 TIUS2@0/0e13ROdI NMent ,
t he connector is an enteral spike, an IV (intravenous) spike, an enteral
feeding adapter, an IV luer |ock adapter or other enteral or |V conponent.
Al'l possible connectors known in the art of enteral feeding or infusion can
be used. [00393] The connector may be threadedly coupled to the clanping

el enent and/or the supportln% means. This ensures that the connector s

vel | sk Yigh eamepascatyprhesseltahEnthapgsor dislosure: the teksrire begr omitisghat this
uni nt @3 01k bfudipbhie cﬁ*&ta?s%{te 0PRSS ohie LENST 1 €] WA ARARR e fifich

connector to the cl anp enent are al so possi [ e suc as nmag etl C neans,
bayonetanjpasstmbly adaerdlmg<m thki\@réé@ﬂﬂmm&ﬁ?eﬂmﬁ/e Ldﬁ%(ﬂal(fbétﬂﬂ@aﬁn{fm&i)ﬁﬂmp thaen

enbodi nent,  the b eis for assett h that the pinch

Zesembiy Mo FeriTAREgPir Wﬂms@lnf Tt Gic RacLiest &Y OB bt S ohMurp.
A casghl BkPLeNhaCHAR of |h€Idlr%H§Taﬁ§J%2 N syrikiehl nj{)sfarQQtto b ide anshny et omé udes
a conpact format. I n anot her enbodi nent, the base, the

cl anpisdgort apent and t he connector are naede of recyclable plastlc mat eri al

of the tubd P kage 3708 T cbhanddoats TR fRhausant dbRPReh Lt "

enabl g§sethbdy aahﬁoﬂeﬁfsmlmegmrvﬂ&e&y liRe BliméMisScRABy Meycldneht§i ngl e- us e
equi prent where only the spring is of a different material. [00396] The base

may i ncl udd0@403y| ndrE16§| | i/, s}ﬁapséqwmpr@p%@vm@@@ﬁwﬁ 6 steswing dereens ptithg.

Thi s t al

const angtiigdp dfterttBRRER R PnER oS in® Bl SRS BA° R Rt

t he C|ew1ﬁ’mnlﬂg2@|1Si‘ﬂErUenﬁﬂSel€méﬂtl’cﬁ‘tthé p@chcldmIﬁaﬁsHIlﬁBlyberlClklfB@n@mS}t figvd leg@@l Zecond
| eg having neans for engagenent with the spring and a retainer for

engagériht the hlockisgawitietd &, @ aprend legilve haying maans b {6 @sasgeenhitifh a
sui ta'%h | eq tﬂa l%ﬁmﬁ)*&ﬁd Qqéﬁme;r ﬁ‘?zf Ifo‘ﬂ*%ﬁ%% ﬁ‘;eié{ ﬁﬂh RORdC QR 1@&‘%&@—}@@&2 A

interaction with anpi ng surface ase, the neans r- engagemnent
wi t h tsbeonddeg Ng6 snadrngainbtatach loéhes [ kmgngls df@pproat 10t ® ¥ sioghait zecbclkarnhlta onal

bl ace a2 hobed R e, (5L auner,, SOSHLES e, S9RISTEAL Of  fiSuo e

seating 116 formed in the cassette 100. Also, clamping element 120 is guided and enclosed
between inner side walls 112 and 114. The tube blocking portion 124 has a second clamping
surface 138 which is adapted to interact and engage with first clamping surface 104 of cassette
100. The means 128 are designed such that a perfect fit with spring 130 may be achieved. For
stability purposes a T-bar like link between first leg 122, second leg 126, means 128 and tube
blocking portion 124 is provided.

[00408] FIGS. 19, 20, 21 and 22 are front, left hand side, plan, and right hand side
views, respectively of the clamping element shown in FIGS. 17 and 18, wherein like numerals
refer to like elements.

[00409] In an embodiment shown in FIGS. 17 to 22, the retainer 132 is formed
substantially as a ring to accommodate the tip of connector 134. It must be noted that the
connection between second leg 126 and retainer 132 should be very firm to ensure an optimal
operation of the clamping element 120 as part of the pinch clamp assembly according to the

present disclosure.
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[ 00398] I n anot her enbodi nent, the retainer is constructed as a cap or dust
cover which is adapted to accommbdate the tip of the connector. This

enl ar ges wheoarmss2ef gui dance for the connector and thu®CensaredH413de proper
engagenent of the connector with the clanping elenent. Furthernore, it
prevents dirt fromgetting into the opening of the connector. Also, a

| arger threaded area nay be provided in such a cap and on the connector

t hus i nproving the engaging function. [00399] 1 n an enbodi nment, the clanping

surfaces are uneven, corrggated or finned.. Dependiqg on the specific
requi r enent 80401 t he dilScade Fuphay, PesPeEventicwst ofugs clompinge <demasnsi ke

surfa u : ' | sego
R e L e R L S
gui darathodimdninehe Fanpdfirgtaglce ighis difber20t1k/c k8 624/ 1 3S20bmbd A826clongated

per pendj.cular to the direction of the tube and avoi ds a potent.ial, access
poi nt CVLW&{%C&L}%P % g CP&%@%W%é}rﬁeﬁtmﬁwe&e@%ﬁ ar 1P oA gRFRe SHEFHY t o
anot hes, BTROdiIRAL 190, ERRrPhE IR HndIcTGEARKF €32 3P 1RNEARPMimbREN PGP 7-18

i nfusion punp includes a pinch clanp assenbly as nentioned above, wherein

t he pulpghtiseneileasi wgl lnedisthadizpeed retainenb¥oef the tmbodiencot anfpliGig 2812dmdnt so

as to release t I ing element fromthe closed.to the open ition

7 0a03h Sarroud Bl MBS Y FID ol Enaroarsitle 6o PRRMR T3S
enabl efcien flahQirRicBeh thé M¥Rlcaseifiddad. | WhaDWiin@ertanthi theBiRfekdc@idn ol détatnbe
anti-free-flow nechanismis only disabled when the pinch clanp assenbly is

ent i r By withgeneerterol dhes Wi besexarripiship detail later.
[00411] FIGS. 25, 26, 27 and 28 are front, left hand side, plan, and right hand side

views, respectively of the clamping element shown in FIGS. 23 and 24, wherein like numerals
refer to like elements.

[00412] FIG. 29 shows a perspective exploded view of the embodiment of the
pinch clamp assembly in FIGS. 17-18 according to the present disclosure in a status before
assembly of its components. Tube 140 includes a pumping section made of silicone or any other
suitable material. On either end of tube 140 two tube fitting elements 142 are provided being
adapted to hold silicone tube 140 and to fit into the holding means 102 provided at the
longitudinal ends in the cassette 100 of the pinch clamp assembly. In order to provide a good fit
the tube fitting elements 142 have a flange which is adapted to engage the recesses formed in the
holding means 102 of cassette 100. FIG. 31 shows the tube 140 fitted into the pinch clamp
assembly according to the present disclosure. It is to be noted, that usually only the pumping
section of the tubing portion of the entire infusion set is made of silicone, whereas the remaining
portions of the tube are made of PVC (polyvinylchloride). Further it must be noted that the other
components of an infusion set like the PVC tube are not depicted in the accompanying drawings.

[00413] Another component of the pinch clamp assembly according to the present
disclosure is spring 130, which may be of metal or other suitable material with like
characteristics. Before the clamping element 120 can be mounted to the cassette or base 100, the
spring 130 must be inserted in the cylindrically-shaped holding element 110, as can be seen in
detail in FIG. 30. Thereafter, the connector 134, which in the shown embodiment is an enteral

adapter, may be mounted to the assembly together with the clamping element 120 (see, FIG. 31).
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[00403] FIG 13 depicts a perspective view of the main conponent of an
enbodi nent of the pinch clanp assenbly according to the present disclosure,
whi ch i ncWoaesl/wsesett e 100 form ng the base of the assegblus2010assest e 100
is configured generally rectangular and in a relatively flat structure. It
is assuned that the cassette 100 is fabricated by injection nolding out of
a thernoplastic material such as pol ypropyl ene, polystyrene, polyethylene
or acrylnitrile-butadi ene-styrene (ABS), al so other suitable thernoplastics
may be used. Cassette 100 includes four hol ding neans 102 at q posinﬂxfides

to suppsrviYdeipldprihgaseeedemat 180 &ust by H’éelttgijojél theegatigs dwh of Ea%SPﬁtes

figur : I . t h1l 1 .C | &i.poned
t ovar qEeipfahEHie SPAESoIRE 150, SR ARRTRHS b 1 o S R HDE B RBR 0

[ 00404hd Basmdarlaropiag esuit fecck Ol@4f andt 138 on hadeul®samal thicrtslic bloakipg pgrtsunr f Zcef 104

adj acent to hpldin nsg 102. First .clanping surface 104 is flat and
subst &HRRANS ﬁf)ea%%?%(ﬁ Tt Bre _ W@eﬂﬁ%@%ﬂ@ﬁ}tgﬁ@ GrmpaeSEtees phohe fuog bipking
| ar ge RRAHIMA MAAHOYEGRA B! il PRLrcOfl AMHANEVRE, it R obHBR- thAURP labhipid (RARS; 106

are provided in cassette %0 in the formof a substantially round recess
f or medrd mnevenj dewagdtedobr tfhmoed asg swst toefatliBatartbic aqiiasringefunstidys panhd alampingund

recess, for i,n_an. i nn |1 .108 which is substantially parallel to the
si de %@etﬁ?@ﬂe@g@lgﬁ%ggﬁ é@rascﬁ%glﬁ Oéfg%.mlh etgﬁ%st antially round recesses
have subst gp¢dial !y th@esabemxi SotdRteodipReREP MG tHeOdHivBRthtus of EHRANEREOT

which will be described in nore detail later. [00405] Cassette 100 further
i ncl udtnmassgmbhdr Thercfoje. sheskaanmes dlomgnell 20naist samelhy bh tiltsd syelp thay theo

‘ : = . ‘ | . . ¥
Lo anfe QBRE Ay Bt this A PSR EE b B Rhre SR B e RE SIAE 10, 1
t ube. ohnthadelidniddeg a26 eatthaighd rings 130 isn@an@Esstd evighr enenchdpinathe cofindrbaigt t e

100. In order not to overconplicate the WO 2011/ 008624PCT/ US2010/ 041326

fi gur sBargdtheldingplsment Kl Orod tae elbgt g o BeanshigSprldsenp thy lowcsisrpseioniafdhg ype
has b it t. thi .0t .1~&h : i : a

r ot or %gérhn;a rqregcgfské 61'161’8t.;]h\§/%1gl(rizéa%%ulr%;gi ﬁlgbtg%h{éag% lri:c Chcﬁgngf hélggg%@lt_%ﬁg%(gglro gi?%g to
t he prebesemt 180,3bd¢ ommeeot 34 Whichnt mcalwlibadsargdohirougl theisappgrtsniotih ¢hguides of
the peristaltic rotor unj ill fit into pace freed by the rotor. unit
Fecensval it e tonel RS biibssct 190 FeoF ol ng OvEA RO s 5 4k Tuar et | y
|1ar g€ ifsQipPduRN i8R ifisfihdoMel likto Fhe FMAnG! drl GANG2 IRBMTIADERRLR (8. RéaintpoANd

[
6 are front, plan and side views of the pinch clanp assenbly conponents of
FI G 18p 1dhef &IGS] 234 mayercafosmedher cybnddrkehieh sndased . on] tho 40 GSlenent 18

show perspective vie f a cl ing el nt. 120 accordi ng 1.0 an _enbodj ment
of t hels: HEK, PSSR S AR G Remprietdny W ae oS e e ta bR g ErSHER 120
I's t heeRROLY AlocRing MRdthabm kbepiRt Aelti fhEiAR cRERANIYdANon thefs@icriFehdechid St

|l eg 122 with a tube blocking portion 124, a second |eg 126 havi ng neans 128

: ) g

for edembénphichvipithirmspeinsghatabe (vigtles A3ty keph@ndop seedi hat thedpst gd second
engag - W 4. Fi : egond. |
aga; nel B AR uodi WS s B0 SRR hehEndARa SR e | o
set up 148 if opereehdvitehclamping \eddmdait 12036 helidtdowngagdaimsb etenfeedt. ofSie w@HngilB0 186 i s
adapted to fit into.the seating 116 fornmed in the cassette 100. Al so,
cl anpicAtedkihe RBsR PBHEPT: s gui ded and encl osed between inner side walls 112

nmp g
and 114. T e bl kn i i 8
Wi 15 aqualeh to Theer St anl Shgngs e R RRRf o ERIE o Sl LR, o
cassetctanil @3emblyeacnedng th2Be prascutedsgdosace suthh opb@apoatipenfieetd from diffetent

bt vodifchi e BE nsg il Ssnnresy Ads PiRthebn SR BB s SEk Y BB i on

124 | S RVY4IF8E: of the assembly without pulling in axial direction. The FIGS. show as connector

134 an enteral adapter which on one end has a tapered fit. It is to be noted that other types of

connectors may be used and that the connector 134 is on its outwardly directing end directly
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[ 00408] FIGS. 19, 20, 21 and 22 are front, left hand side, plan, and right
hand side views, respectively of the clanping element shown in FIGS. 17 and
18, wher ewo 2bitkwserdneral s refer to |i ke el ements. [0040®fTrusanoontsedi ment
shown in FIGS. 17 to 22, the retainer 132 is forned substantially as a ring
to accommodate the tip of connector 134. It nust be noted that the
connection between second |l eg 126 and retainer 132 should be very firmto
ensure an optinmal operation of the clanping el enent 120 as part of the

pi nch clanp assenbly accordln% to the present disclosure.

2011/ GOBBEIEAY IR Py 04a SPEetdoad bR, lyes typlogoay be E%?é’cfpf GRINGEEYE of
a claq? Rg,el ement 120 according to an enbodi ment of the pinch clanp
assenbly of the present disclosure. In this enbodiment, the form of

retai ner 13mmuﬁ]diffémemmgmgmam$@ewemahhebm&ﬁﬁuﬁ§3ﬂ0mﬂﬁﬂea&amaré&bagﬂbed

ekl i SVeg {86 o1 melehg i s 00O ak g L 1BR SR HraT ey 132
of t h%r@ﬂ@lﬂ laTBRLd 84 tife! dFBosind sdBacal. oflis 'rﬁa? b%%@@ﬁﬂ* in tﬁé 'eﬁ'lbmilhlen{ sagido 28 he

shape of refainer 132 of the” enbodi nent It nust be noted

t hat §Maﬁsgeﬁmh@mnmhhﬁ2avamthmapatdmﬁpoare p055|ble. Also retainer 132
may i nclud .l at surf i nsi de ead. S | nt is
Tha i ncerad0PUT of ¢ dieaties Sty fya aeaamnon Srtmbs 2ometlifna! b BB e ©
det ai Ipidcat elampl £Q4hB1yFh se@@ the Qlclivdryagtshug8 B Brdef ABtmohif the NFineh Tiaehey

pl an, and right hand si views, respectively of the clanping el enent shown

i n Fl @ssengpdy dhan zntere\k/rf@qdmgwon inkesionupenalthe easneetor ¢34 st be é@mﬂeé from the

[ 00412«1H:eh1$1l)y ngus% %%%01%‘[@ S@@ %%Bl}voﬁgﬁé( @Lt?&l andI t?gva?{?mbly w?tm? Q tor I 34 he

‘assenply cor |ng esen osure in

a stammgtbeﬁ@&@aﬁmﬁﬁmbbyn@%on&ﬁg@bﬂmahepmap Tube 140 |ncludes a punplng
section nmade of silicone or any other sujtable materi al On either end of

tube 140 tUB0418be fi tAS wgn@ﬁé%%n@eelthl%f‘rlérﬁ%mdd%@n%? pigeh aptrearseabliiol d

silic 0,
lOngl?E%I%H@ﬁgﬁﬁgn?ﬁq¥%%(igg%%?%ge%ggmﬁﬁlteﬂﬁgﬁﬁaﬂé #g%ﬂﬂgggggﬁgla&tﬁ or der
to prd#bdeRamgoind thitconhectorubd4 fundans mgoweh@erentip d&thehavmeetof lagngefrowi th i s

adapted to en the r fornmed in the_hol ding neans 102 of cassette
100" EMESCCTENEHIRACRRIST { 36 EoD ISt STEBAT el THS A RAgC a5 s dhp PRFINS

accor d3pgvliéh Wi pREESEM st MSHEARUIR. of ctlaﬂlﬁln%(%lé?l‘?en@ Qb@dnd Ak tHe Y@lbohy 190!y
t he punpi ng section of the tubing portion of the entire infusion set I's

made dﬂ6amlH@dn@yﬂmhem%asmUhemﬂemmMMnﬁgkpmﬁuﬁdh@uﬁ%lﬂhath@bbm&m@;ﬁuﬂeebf

PVC i hi id 1 t.th t 1
o B TR SRREL T bl bRt MRl R kR O3 phOTRE" BBE ROTRG g
drawi R@saent 120 thud 3L IR BRTtclc @pREREAhd Qﬂosﬁﬂgetml ISR thtoapp thS $1ﬂﬁ>13140

according to the present disclosure is spring 130, which may be of netal or

ot her dspendang en H@tséqrtﬂ%vf e tshring k&0 cﬁhe slosed pesitienscangist see in FEGS | ¥ngsidndy
el ement 4 g {eﬁg ‘é % % %?t g&gﬁr g& o?eiﬁ 5109, 24t ll‘lgth%p@h% must

be inserte r|ca enen 1 can seen
in deM&wEMWMéﬁﬁ&n§th€bﬁﬁeﬁkmekmm&he connector 134 which in the shown
enbodi nent s an enteral adapter, may be nmounted to assenb| y to?ether

with the cl g?fﬂl g el Sibikg cqtg@c@g elé4 1|3:|ftgn1§8 f)lgaged n and tﬁus mtegral part o

pinch clamp assembly, the assembly may be in delivery state and in open position. It is not
possible to generate a free flow condition since the connector 134 is held tightly within the
assembly and removing the connector 134 from the assembly will immediately bring the
clamping element 120 to its closed position. Thus, the flow through the silicone tube 140 is
always occluded before inserting the pinch clamp assembly into the pump.

[00420] It is to be noted that the pinch clamp assembly as shown in FIGS. 36 and

37 is adapted to be mounted to an enteral feeding or infusion pump as is. Of course, before the
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WO 2011/ 008624PCT/ US2010/ 041326 The swi vel pin 136 of clanping el enent 120
must be inserted in the seating 116 of cassette 100 against the force of

t he spri r§o280/003¢2er eby, the tube 140 will be conpressedChatsesen4tsbe fir st
and second cl anpi ng surfaces 104 and 138 on base 100 and the tube bl ocking
portion 124 of clanping el enent 120. In the shown enbodi nent, the clanping
surfaces of the tube bl ocking portion 124 and the second leg 126 are flat.
However, it is possible that the clanmping surfaces are uneven, corrugated

or flnned so as to facilitate the squeezing function of the cla ?
el emeMIOUNBOE ¢ah &g Mecco SOMITEtoE Hart dp 69 Pstreraavesk Yhen $nqungipg dhe nleéh clamp

[0041 t

pi nch el Ao Tloclt 393 EBTRL FRARE AU PdiEot G Budbthe SlaBinite o
tiltecdlauwnh R2hais dtihleinc itangdsad) muﬂtibacthsrebjz aycclapm]gt the Thove afelyquide tiaobglevied by
hol di ng down the clanplng Ie nt_120 op the second 1 t hat the

Spr i n@%ﬁt@e}la SCCHONB 8UiS TBneéiies ﬁowen PP ﬁmhue%wée@;h é‘fPV%I s ng
el emenfcciLdQy ands b?ﬁleoﬁdh%mg Q&tﬁﬁ oTRRNSi AR tud D e niu Eé‘%léa@é’&?@st sk khon of
t he second | eg 126, e., when neans 128 substantially touch the

cyI | narsscti¢ 190 svhth;ibd oth@t domponsinesnadithe pirGh cldmep esamblytiorinstd4d \rmO ¢lie ¢rgeral

"ner TGiTe DoahFo JUERY | BT REbe pida 9y 8 5e5h e s ek &

furt heiottided withSitd ipes YetadeBdm ithe {iSpek REEEdESE thk&@t bhehe! REGNBIGT TerEaR, 132
of clanping el enent 120. Retainer or cap 132 of FIGS. 23-24 mag be for med

as a ¢h¢ prieringlhiieshrelogsiop onenns dhatt widl picangewiy the serent leg deo ke plaepant i ng

dust t 0 el t ves
a5 a ISR 320 b ARRR de STy R RARBRITE ctanlh? SERRROSOF R ERLC°C
t he sepm@o he@ dp26 thdfletw thivuphitie tieans0.t Ma¢ skined fdtikst wilegoniétﬂpla@ aepietyon

top such that the first and second cl anping surfaces 104 a 138 are apart

and twége%@eﬁohaletp@a@ in geder ¢, presydasyy thseqamdrles 1%0%%1&@@1% degpidd 28nd t he
| anpi geRay 120 g,
Caﬁlrrgeln?hg [open posi tII gﬁg%ggﬁ%\%ﬁéﬁ@{ ﬁ%%n& %Zeagﬁg%gegﬁélﬁ%@v%taigéég%o%ﬁ%glnts of

FI GS. 123 &4 bofndtdie tbatno:thelc lekmgaskesthg ynahewnsas rage tposdible qmchasaem: nd]gscﬂmsur e

in the open 05|tf V|e\%vedfromd|ffe a}l}SIdeS [t. mu be no t hat
the cORWEERSF 4 salufigh pyifhy vt%&eanwt SRR S S plFons3 Oé"(?cYﬁrt ayld; e

cann Ottarﬁﬁérlreﬁk{hnt%fo thﬁ‘%h@él%ﬁﬁ?ﬁlg%l%&rﬁ%b c@hﬂdt b Q)pbﬂbdaé&h@ bﬁ' hARESH @tk toblhe
FI GS. show as connector 134 an enteral adapter which on ohe end has a

t aper exhi¢h are ehsilyi availeblpte modied petsanndtvithout thpesnmsictor daAieanaved. nay be used

and that t nectqQr.134 is.on its o irrectin d.direct

5011/ bose oA les0n OF ish b i RrlaleEr 8 i DLl AMAGRES R RA g Biiptobrs”®
bondi mgr erthgidg althies withl BE chi@fek SeodBis &%nﬁﬁﬁ@loﬁ%hn@cudaﬁt@ﬂ kel @ukition e or to
[00416] The edg1; ement between the connector 134 and the retainer 132 and/ or

t he supiyes trse soduttoms @i depriiont dfast brencppyidede winch dwe & Helafivelgr simrly 108

may b u I y be
T oRob TR SRR RO AR LAt g G BRAPSI NG SRR FElalY
as camn@&stdugéof:ﬁhveﬂmoﬁ@ﬁmaj]As stated before, the open position with the
connect or 134 nmounted in the pinch clanp assenbly represents the delivery

status. |nlB¢e) to dbrothehemoqupendy ispPiss¥ ndipglosuse éﬁa@ﬁttﬁr%?wf“@@HPhg or

e T R e e LSO K Y S S

nmust liesclasser predldemacnasdeee amluchspcaridluﬂggsha@tngi n cd)ﬂmmqmma tube attached to the
housing and positioned through the constrictor, and a ball positioned inside the tube. In this
configuration, the ball and constrictor combination form the anti-free flow mechanism. The ball
restricts fluid flow through the tube when the cassette is not in use. The cassette can be part of

an enteral administration device or system that administers nutritional compositions to a person

or patient in need of same.
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[ 00418] As soon as the connector 134 is renoved fromthe pinch clanp
assenbly, the clanping elenent will go to the cl osed position thereby

bl ocki ng wbheofl/wss2thr ough t he tube 140. Renovi ng t he coRQEAISeI1008B26rRaANS
noving the tip of the connector away fromits engagenment with retainer 132
(cap/ dust cover or ring). This disengagenent rel eases the spring 130 which
w Il push against the neans 128 of cl anping el enment 120 and nove the second
leg 126 up. In turn, this will lead to an i medi ate cl osure of the tube 10
as the clanping surfaces 104 and 138 are pressed agai nst each other with
the silicorl®0 42§ﬂ3e 140 hegapsetiodshhouspetheaghpiasdloy BRetnispporovilss thegpsgean o
tilti i ng
on t ho g b sP AL FE66 T LA b B AR OF ik 5 CERENGS
36 andzlaBYeaahesAbml@ ki ﬁetroasmg pdrtbp eadsctve avd ebss obvidbe othieb bdiltmmnfunofiorfal iGS.

23-24 of the pinch clanp assenhl cordi t he resent di scl osur.e.

[ 0041835AA?" rBofiadob Fu%%?ﬁﬁ‘@/%q} t%%a‘ggganﬁwoma AR O P CEGR AN PRUFTE: of
the pimehnalRImAS &RERIYsm Ff&%ﬁﬁéﬁ TRl yAswRYe R dultidiflal ¥&hYosiidlif tRnchida) open
position. It is not possible to generate a free flow condition since the

connedtahingl®be e, foe Iedamplghtnl the \fwltorwmg ihenass érbéfpreaand afesmtha fiegding éube set

connector. 134 .fr t he S ly wi Il | nred atel ring,.t | anpi ng, el enent
120t & Piweg il FsdfeTBRE Hidielhk thelopt B arh ARG AL U PR BTE aRE 00 | s
al way sin@ Gk bHekk g@fﬁn@fng dRSRrdndng) ARE thE TedUid AR 26 HgTBésh teRioved HROND WD
[00420]It is to be noted that the pinch clanp assenbly as shown in FIGS. 36
and 3Pumpingayissd to be mounted to an enteral feeding or infusion punp as
is. O cour ef or 6 4132 t

t ake pl ace, ﬁ@on ect or%slgs%d ﬁ/&)el ba%e{%%grrééggg néﬁggéﬁos(?u N Cﬁﬁgpguﬁg%%g{]anp
assentinyitedvib ddngRets Qﬁtrﬂfonil%rﬂ@m‘éﬁd pattial bhmcempl%te?dmtﬁa&@hl REMPSsifidHsyisndn
punp the cl anpi nglwel enment 120 is still _inits closed position thereby

occl udlissase oecopd éPeqlfl‘é]BP@“PH‘I’J(?G@H’%W@%uﬁﬁoﬁg’lﬁ%éﬂﬁf@ﬁn@fcoﬂﬂoﬁ%@ﬁél ¢-ube
140. Thieifith L4RMn GANAL LRl tnddiSn PRl SRl idiRIRYPbe WL QL EILURHSbAL US
of the punping section o e silicone tu e Tel eased as soon as
t he casgétanefol @@ paticht. t Peicotshen reanymo h@s of dicitt ingripomd heqiimmenaseentshsh i s

inserted {nto the enteral .feeding or. infusion pu mFIGS 36, and 37 it
can b&OPRLH® MHEHIONA CUBRBHPY: edt %?%labr%tl’?i?&‘élge% Ifr{ﬁr“il‘% nal ¢epePsIEaR Q€S NPt om
the URBRKIrS Wil ftRE @sRhtidINRakBSindOhidrh &1 ASSRIBLY -cadfiR TR Qe ast DRoRUSRUrdNGF udes
rel easing means that will press down the second |leg 126 of the clanping

el ememutritpd fayticpsticnth@aftot oeingémplets mypritiongl ¢@0peshtimsisan hgisay ashatrgicmabi ng
surfaces 104 tand 138 apart so as to open the flow through the tube 140. The
ski | | SEPHFPFYYn Wi contenplate a variety of designs for the punp in order

to press dqueuZehe seqansh lefhodidenefilltifititdd aMPICS. &I8eTENthe 1@@sent disclosure
[ 00421] In an enbodi nent, a | ocki n? and rel easi ng mechani sm has been

descr ipbeddes| ¢ ﬁl@VtC@ntsel Avte, 200h mclusing e pweRingglovideed&} hevingchaisledgingr e
poss' %é‘ch&rﬂ %15@%81%%1%@8&%0%@& 1ﬁ O}ﬁ@ésuat L0 M Ao rEr%?éa%% Qt@ac@ﬁ%ﬂas  he

er na§| ve solutions owever nmper -resi st ant

cI anp|p|ag1pa{gedimzﬁtIe 2020 Tlendeignbef @isesnedoeasiHeyp bylobdmg aﬁrenWrilffeédi@g mbtm;'bch
are easi I¥1 aval | abl e t o nedical tgr sonnel w thout. the connect or
r enov &gt shown) intq pyynping doyice, 204w ithoy; exing ia rws/guide tth?etub?sé%réﬁﬁtcalt%f‘c‘i“@%r e a

pi nch (G 210 BRSGIBLY ofBlor FOGABRPEr £pLihRpLM,pN enteral feeding or an

i nfusion punp a pte nutritional s or to infuse nedical solutions
to a patiend0423 beerPuprpig dedice Vili2cbarhds @ leaﬂeaillf@edhyg spumyl. y Nométmtigg i on,

ensures an anti-free-fl ow nmechani.sm.t rk and al | ows for
2T ongr Rk BF BrabBE Je LR R TERE % tps. OB 0Tt RECh dTBOOMAERES ¢ he
presemrdh $¢IrORkHNBe." BLAhES dRidd Y &ANhERHe a monitor/information screen 208 and a
control pad 210 for operating pumping device 202.
[00428] Cassette 206 can have any suitable shape such as the one shown in FIGS.

38-39 and is design to be positioned within pumping device 202. Non-limiting examples of
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devi ces and nethods of using the flow control devices. In a general

enbodi nent, the present disclosure provides a cassette including a housing
havi ng a wonetwiogs2ér, a tube attached to the housing an#Cpaseewonsds t hr ough
the constrictor, and a ball positioned inside the tube. In this
configuration, the ball and constrictor conbination formthe anti-free fl ow
mechani sm The ball restricts fluid flow through the tube when the cassette
is not in use. The cassette can be part of an enteral adm nistration device
or systemthat adm nisters nutritional conpositions to a person or patient

i N nedHCHRE, FassCiD conigyraEB 2 A CSUsTh 07 0433 F8tnd ¥4 10308, 308s Y0P What
house Nl 1 I

R A R e e R L el S e R A
devi ceawiba raiat fusre anbuultible nigal, aciotigidngr bdxithlhenaasd et@assate® 0@l o goomd des
other built in fungtionality (sensor ports, etc.) .for successful delivery
of the RXFCIakR BRI cuiboel £ Febe wsgfe&ép@dﬂﬂ@l{lgoé%‘ﬂ%@ LOBMYPYf ree f1ow
mechani sm ppgpont s | eak@ag@ddit OW Bicd BE-ULLLLHONR] incRAROS hbhs@l 210 tdigng
enteral feeding tube set, for exanple, in the follow ng instances: 1)

bef or @ anstrigfor @4 ichestfugtediang arnabgedstetaligs woth dislddgingmechenitmed¥ g fumping  2)
during, the adi ng an oadi ng of the feeding,tub et, i;nto. an . of
the pabtgUasuicngedite 390 oot wilky PGPS LR R BRI Do ach it om
the purRibRe 6 BYiGes 21 DLRINTondd @kolet Boridtridih1e2 IUerAMexiBlettibd 2 PN@In be made
conposi tion” includes, but is not limted to, conplete nutritional
conposif ehp seitablemetesialsoruch ue siispes. eltrshevldthccparecissirhbel amorstablsnerdosefise

compoattHFRpF BB f AUNGMINTe ROMROR: bRl AR A . e cr o

nutrients) [0@430pe usedbals 2a8 $9lRa®dWrg@sibnedinsidei fuxidle tubich®l paComsitictor
Pati ents can receive 100% of their nutritional reggjrenents from suc
A

h
conpl etd ineansirestechand aEmged fa prsnent Ralhai § friam weving dyrpeletlexihigirbe $ raithe
CONMPOg) LakigH @%Sﬁla%%n&ﬁ%?'zya' For &%g@%es eBA Ao B CarPin LhAe BULELENE S

and cannot be used as a sole source Autrition for the patient. Parti al
or i nalond dightlpytmailen thamtheoamyddesdibmotes (‘€ fleside abe U6 that isoasadmbled in

| ts, 00426] | nbodi t ill t d i El . 8-39, th
o DR RIS 2058 eThirobith B R B i AT LK T BB G Frsan T 5g 5 SHEAR ng
devi cgnaR2 (haVisBRerafli 8lRIGoNGRRF N8 NinSith 288 inFhOWGRA:T PIDSY ShEH 800

further includes a cassette 9%6 renovably attached to punpi ng device 202.
The dessgpewdy afdbxdile 81b8@16an hel p in | oading an enteral feeding tube set

(ot ST0Ug4 7, LU, 1ML 2R LN el oyt G g e 1 Vs

per i staall tisecdndrany 22k Q4ehel Rl AR o0 Getddvi 2. 202a €01t DRuidRa® b e BloubR edkibe
punp. Non-limting exanpl es of@gz&glng devices are described in U S. Patent
g

No. 61659197, thewireation ronk St &tp yeeord Pnch3d dinket et 822 Punpe Agrched ice
202 CahOEhLeCR BB D150 0 RS ATA ERRLARLR 440.o
shape cahitdttelso ifftepcdsvn rstedving ithe iti@on @Bn@Ritnd i s design to be positioned
W thin pumﬁ)(l)’lﬁz?evi CeIn %Rgmatl}genééléorgiélggtg, iIeli(e?gro)llt 6232 %Ild outlet port 226 can include
upstream and downstream occlusion detection sensors (not shown), respectively. The term
“upstream” refers to the section of the tube between a nutritional composition source (e.g., feed
bag) and a pump rotor (e.g., peristaltic pump) used to provide fluid flow. The term
“downstream” refers to the section of the tube between the pump rotor and a distal end connector
to a person receiving the nutritional composition.
[00433] Cassette 202 can include sensor ports and sensor windows built-in. For

example, the shape and size of the ports and windows can work uniquely with the sensors in the
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WO 2011/ 008624PCT/ US2010/ 041326 alternative cassette configurations are
described in U S. Patent Nos. D504,506, D505, 199, D455, 489, D501, 924 and
D507, 647, wotrhtinoss2e i ncor porated herein by reference. Cassaise@o®@B2€an be
made fromany suitable rigid, sem-rigid or flexible material. Cassette 206
can al so be "keyed/ poka yoked" such that it can be inserted into punping
devi ce 202 only one way. [00429] As illustrated in FIGS. 38-39,
cassette 206 includes a housing 212 having a constrictor 214 constructed
and arranged to align wi th dislodgi ng mechani sm 204, of punpi ng devi ce 202
when CHEWEE dvaersto] deterd Sl e ANVl WNHIS DPs i e i dér togdetcch afr) igythe flaid ube

216 i - -0 h j - Pt d ' 4
Firoxi B8 [EQT DAk A BANRod Ay ARAIAPS) b RGO R GORRL L Rt o
[t sheuvadnbeassgier266 ifanebeihd atcoarngtlysinsdreed lietopontpigndeyicef20@xi bl e t ube 216 can

be fl exi bl ile the remaining portiQn is rjigid or.sem-rigid. .

[00430] A o 453_18 | DS poet Trohbqubfeled makdni cpuicnre1d _
Const g Iuds s 2418 GO W HRiEd Bk @5d SNEEdolcQRORMARLr PR !mc?ﬂi%p(f)ﬂ’[igﬁhlgpv' ng
t hrough flexible tube 216 at the |ocation proximte constrictor 214. For

exanplreduce distl o€ floxibR1ube am6.d &Fallrid 8as pbiced arsidralisalye tulieal 16 of cisiagtht209,
Iler t h t si de. di "OD') of flexihle tube. 216 that |
ool | S DSBS ITEL B P! R BB BRS¢

bal | 258 @un deve arnd skehtal & shaper (Rindthe r8ARGH ITDAGE fIGUDR, tubOLYGARAhY t O
match the inner dianeter ("I1D') shape of the passageway of flexible tube

216. [lorgen prixarptsicenstigier 26 can include a first end 220 attached to an

cosul 111 dFERSER P ORFERRCUER i i gb aThUREs 38 4MRe Mick e PRUL 2BE s ©

first pasitbd2d@atde ande@nidsteddsizidtbr 2A1al(sde, PUGT 42 Bevatschigllad tsais haget thaa thiaibe
connected to a nutritional conposition source. ort 226 can be

|
2t t acEcEd (R of (BEDIGHAEL et PBNTHET LS8 21 Bodl vitig7e v Rgtiba § Gpeainst
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port 6 can include upstream and downstream occl usion detection sensors
(not ghédwnts as ngsgkecdi a-ahy to fivecritdaih2up stormepasBing direngh ¢amstriveor2ddt i on of t he

roror (e o 00} ot ol RO e tos Brih o Frcishatt S scotis Abt galt ™

" downgb e d'RERESs the fuEnSe PhikdhrRbh FRSILILRB: DS WasH (hBSaPMPrebREQthand a
di stal end connector to a person rece€iving the nutritional conposition.

[ 00433t mgsfetacenpdl Llgnintreaies peorwetaptly paarely ematingenswch hettetons! th pirdvent n.
For e?ﬁﬁPbe t he shape and size of the ports and wi ndows can work uni quely
with tHe8%sors in the WO 2011/ 008624PCT/ US2010/ 041326 punpi ng devi ce to

detect upst[p and devsbE@ads Scalldsflan] AeE thfoukR MRRIEE tubdiX16] Ball neg fid ui d
flow line or tubing. In addition, any portion of cassette 206 can

i ncor pepchpicabhdislofiged by désladging: mpernisendQbt veichgan e dnsdsperatydiindwmpeng | y
I nser td%gic-é 1529 Wnrig P(ilégl 5 at%pA?O-42. As seen in FIGS. 40-42, dislodging mechanism 222
will push on the outer surface of flexible tube 216 and dislocate ball 218 by moving ball 218 out
of its seated/sealing position. Once ball 218 is dislocated/dislodged, the flow path is open and
fluid will flow through flexible tube 216 through newly formed voids 248 due to the distortion of
the ID of flexible tube 216.
[00438] On removal of dislodging mechanism 204 (e.g., by removing cassette 206
from pumping device 202), ball 218 will reseat itself (due to the elasticity of flexible tube 218
and the fluid pressure that acts on it) in constrictor 214 and seal the flow path once again (see,
FIG. 40). As a result, the anti-free flow mechanism can be unlocked and deactivated by pump

202 when cassette 206 is inserted and reactivated when it is removed from pump 202. Unlike
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[ 00434] Duri ng operation, when flexible tube 216 is inserted into
constrictor 214, flexible tube's 216 D will conformto the size of the
hol e of cwosbrwser 214 and proportionally reduce the | PCofusRdiexniiske t ube
216. Ball 218 is placed inside flexible tube 216 of cassette 206, directly
inthe flow path of the fluid and in the upstream side of the constrictor
214 (see, FIG 40). Ball 218 is sized such that, it is larger than the
reduced 1D of flexible tube 216 at the | ocation proxinate constrictor 214.
[ 00435] When a fluid in flexible tube 216 is under pressure, ball 218 wll
be pusheEntignily edi-Hiedd a@aﬂ%@@%c@n@wﬁw& grteroh feedingetube sefs. gappettpddais dohal |
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FI GS. 38 and 4 . As seen in GS. 40-42, dislodging nmechani sm 222 wil |

push dlov ¢ra hﬁm@venéqgir‘cfoa&ell@ﬁ by penp Ekers (st TRTIStaKIFDUNDS) BEthinepusaing dagedy
novi n ?al | 218 out of its seated/sealing position. Once ball 218 is
di sl ocated/ di sl odged, the flow path is open and fluid wll flow through

flexible tyoe4d16 thnpughlteemlive émbdtichemoilldsradBindUe. 48, thberetbst disdlosare of
the 1D of flexible tube 216. [00438] On _renoval of disl odgi ng nechani sm 204
(e. g. Provdesetnsossstic 248 sieeludingos hepgng pdfphianiiede prarioigp 232 ) a glistodging
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pressure that acts on In constrictor 4 and seal the f ow pat h once
agai n hpseeg 2F0 @Gd 14@)t1onéé tlaougscdmstrictd‘léBamAl bdlk 2% ik lpostiomechasids frexabie thise
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exi sting enteral feeding tube sets, cassette 206 is not deactivated by

cl osi reyd 24Qoutachdsly toppe sl port @2 zandod Iseqond | cadp244 attacked fo jan owitlet péie 246.
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can be actijpg4qaq A pumping device compatible with cassette 228 does not need to include
any dislodging mechanism. In this regard, when cassette 228 is inserted into the pumping
device, a surface of the pumping device can push down on dislodging member 234 into flexible
tube 236 and cause dislodging member 234 to dislodge or move ball 238 from its position at or
near constrictor 232. As a result of the distortion of flexible tube 236, fluid can flow past ball
238. When cassette 228 is removed from the pumping device, flexible tube 236 can reform to its
original shape thereby allowing ball 238 to be re-positioned at or near constrictor 232 and block
flow in flexible tube 236.

[00442] In yet another embodiment, the present disclosure provides a method of

controlling fluid flow in a tube. The method includes providing a cassette including 1) a housing
having a constrictor, 2) a tube attached to the housing and positioned through the constrictor, and

3) a ball positioned inside the tube. Fluid flow is occluded through the tube by positioning the
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by pressure and deactivated via nechanically displacing ball 218. No spring
is required in the systemto activate the anti-free flow nmechani sm

Pr essur e wotznrigpossr4bal | 218 will seal the flow path theP€byuspeiewerseé ng fl ow
t hrough flexible tube 216. This anti-free flow nmechani sm prevents any
static pressure | oss during punping. When cassette 206 is inside punping
device 202, the flow can be prevented/controlled by punp rollers (e.g.,
peristaltic punps) wi thin punping device 202. [00440]In an alternative
enbodi nment, illustrated in FIG 43, the present_ disclosure provides a

cassetbpd vathgn rh?dpbﬁjatr?gloaatwpwgl%@e lsanstrgon Emaethod ffeithey 3nclugdey pgssing
dislo Jior near constrictor 232. A
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234 into flexible tube 236 and cause di sl odgi ng nenber 234 to di sl odge or
move bal | 28844} om i tl8 ysbanathe erzhodoneniethe reensst disdosire pdates msflgwreostipt  of
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t hrough the tube by disl odging the within the tube. [00443]1In an
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an enteral administration device or system that administers nutritional compositions to a person

or patient in need of same.

[00445] The cassette that includes the flow restriction mechanism provides the user
an clegant way to install the flow restriction mechanism and feeding tube set into a pumping
device via features built into a housing of the cassette and may also provide other built in
functionality for successful delivery of the nutritional composition to a person or patient. The
flow restriction mechanism prevents leakage/flow of the nutritional composition in the enteral
feeding tube set, for example, in the following instances: 1) before and after the feeding tube set
is primed with the feeding fluid, 2) during the loading and unloading of the feeding tube set into
and out of the pumping device and 3) after the feeding tube set has been removed from the
pumping device.

[00446] In an embodiment illustrated in FIGS. 44-45, the present disclosure

provides a flow control system 300 including a pumping device 302 having an actuation member
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i nside a punping device. For exanple, a dislodging nechani smcan be
attached to the cassette and constructed and arranged to di sl odge the bal
when t he wWaeHrMes24s positioned inside a punping devi cePCAUSeIALINEl Yy, a
di sl odgi ng mechani sm can be attached within a punping device and
constructed and arranged to dislodge the ball when the cassette is
positioned inside a punping device. [00444]In yet another enbodi nent, the
present disclosure relates to flow control devices and net hods of using the
flow caontrol devices. In_a general enbodi ment, the present disclosure
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b
tube attRched Upnd B&i n%;t!f 'rc]{gsﬁ%t?;%@@éﬂ &b@gﬁdnlggglelg%ﬁ”ént&%fefehl t{lﬁé |94 (‘ﬁBPr

The flow restrictor a loc in conblnatfon wth
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resent di re ro des a, fl cont rol 300 .i ncl udi.n in
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to punpi ng device 302. The design of cassette 306 can help in |oading
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to rout t.he .t ubes str ch t m t he. tu ver

ot or (BOg 318 1P 8® BafiaRll EE By b BBa 23R b ity taeuiite U5 2k, pe
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described in U S. Patent No. 659, 976, which is incorporated herein by

r ef er eédisecntPlppirestyiciens e Ebzlb&wbp dBLrea bs medn efornyi wilebleamatenals sretens 308
and a Gont{ o pad dﬁeoagggéclﬁgf{h%k 'arg)g 1@%%% 012 rﬁ\ém&ldﬁpeéu&g?é%gﬂ tesRehie 306

can have any sul Suc
while the remaining portion is rigid or semi-rigid.

[00450] Flexible tube 318 can include a first end 320 attached to an inlet port 322
and a second end 324 attached to an outlet port 326. As a result, fluid can flow through flexible
tube 318 in the direction from first end 322 to second end 324. Inlet port 322 can be attached to
a tube connected to a nutritional composition source. Outlet port 326 can be attached to a tube
connected to the person receiving the nutrition composition.

[00451] As is shown in FIG. 47, in an embodiment, flow restrictor 314 includes a
locking member 328, a spring 330 and a peg 332 that is attached to housing 312. Locking

member 328 includes an occluding portion 334 and an actuating portion 336. As mentioned
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44 and 46-47 and is design to be positioned wthin punping device 302.
Non-limting exanples of alternative cassette configurations are descri bed
in U S PRaoent/meeds D504, 506, D505, 199, D455, 489, D501, 924/tsad0DHBZ¢ 647,
whi ch are incorporated herein by reference. Cassette 306 can be nmade from
any suitable rigid, sem-rigid or flexible material. Cassette 306 can al so
be "keyed/ poka yoked" such that it can be inserted into punping device 302
only one way. [00449] As illustrated in FIGS. 44-45, cassette 306
i ncl udes a housing 312 having a flow restrictor 314 constructed and
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t ri angwdnalser 30® hagaotapadledkatisec, etc. [00452] During operation, when cassette
306 is inserted into _punping device 302, actuation nmenber 304 w || contact
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biased position, an occluding portion 334 of locking member 328 may press flexible tube 318
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restrictor 314 rotates froma first, or resting position, as shown in FIGS.
44 and 46, to a second, or actuated position (not shown) as cassette 306 is
i nsert ed wote1pesqisng device 302. In the first, or restiPag/ysesiossre fl ow
restrictor 314 is |ocated proxi nate stopper 316. By "l ocated proxinate
stopper 316," it is understood that at |east a portion of flow restrictor
314 is positioned close enough to stopper 316 to prevent fluid fromflow ng
t hrough flexible tube 318. Accordingly, when flow restrictor 314 is in a
first or  resting position and spring 330 is in a correspondi ng bi ased
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device 302, flowrestrictor 314 noves to the first, rel axed position, which

occl udesthe [tengjon| e spitne 339 gelaggo am§]eas3 landelogking nfanghyr 888 vrd dicsred3e4ctyeh be
unl oc 1V y 00 i '

hser teshetiS SEAShAYbGHR uRUTBRASH, S e RO T REISAHRE 7 el
punpi ngd deMiccdodOdise Untili keuatiap \woridmd®d ofifdckinfr embérod2 fdenntaes stoppeexdi1s] i ng
ent eral, .feeding tube set}s{, .cassette iOﬁ,is not deacti vat%d by (fll osing a
door , “Hycthpisyetp durthsy clockyisedptaign of lockiggsompetr Us209%rdngs2when sagsctte

: nst eage iistrem.o!véd %ﬂ%ﬁ%ﬁ%c%%&)@hﬁ%% ?és{chtJrogﬁfI inﬂgfeg th"Yhé qﬁtsﬂ: ir@fa%d 314
via a feature I n punpling | CcCée .
position, which occludes flexible tube 318.
[00456] As a result, flow restrictor 314 can be unlocked and deactivated by
pumping device 302 when cassette 306 is inserted in pumping device 302 and reactivated when
it is removed from pumping device 302. Unlike conventional anti-free flow devices in existing

enteral feeding tube sets, cassette 306 is not deactivated by closing a door, by pressure, or a roller
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[00457]In sum the flow restriction nmechani smof cassette 306 can be
activated by a bias on spring 330 and deactivated via application of

t ensi on twWO2prags2330 by rotating | ocking nenmber 328. TIRETIUSekMgI3€TDEr
328, which works in conjunction with the bias of spring 330, will seal the
fl ow path thereby preventing flow through flexible tube 318. This fl ow
restriction nmechani sm prevents any static pressure | oss during punping.
When cassette 306 is inside punping device 302, the flow can be

prevented/ controlled by punp rollers (e.g., peristaltic punps) w.thin,
punpi ey fnseeagop will @e@mtmteﬂrtéwhyﬁ@w mtgmﬂ@w,re&tﬁ@%%gw efpRrgM

f eedi : ] onjunction with an enteral feeding tube set as part of
an en?%?gﬁﬂgﬁgg%2§93ystenl for the adm nistering of medical fluids is also
wel | known [00437he medneah, thetflow rEhteicaot ercahaniisee df cegsdtiel3dosah bavattivatadobycal | y

i nclude .several |aong sections of tuhing, connected to ntralized, .

shor t 8rOiget FI5H! %ﬂ_ﬁ@iq’?gﬁt"ﬁ%ﬁi Y%A @aﬁmaf fsBriaR &Snrwgﬁ”ﬁ@wﬁﬁﬂﬁ_g?%%%e.
One ORIt 3ORCEHA 10¥kid thib& 8! fhichRFk NS dodRRCESEE with thd'Bihs bE sprihg 330
undesirable for large quantities of air to be provided with the en#erai

f eedi ngllsedluhé dow path érréyairesynsing iiow dxawbsilaxeblaitubendly. i s flaweresthietion

di ti t f th tient licate.oth di cal di t.i .
[ 0045ST AR R W AL AETEATBPAT: TS NHGE CUBE Ger WA 41S5's adr R
vol umgfukiptngCabhed 302,0me Mwtdag &nﬁ@l’véﬁted/@&ﬂfdmgd HTRuhPaeass ake., paktalk an

unknown quantity of air passing through the tube set causes the enteral
f eedi MyMPysVehnwRengdaiicsd2o accuratel y determ ne the actual anount of

sol uti on tahesaes beetl del buar ol ed e B bEhera it ol SEHEL 1nURRpBufier

of tine, e excessive alrr’ passi ng rou nt eral” Teedl ng

syst envieiain ealdre fsddimy fubeast adpdrt of ancasralnfetdige apnem] f@fthe atiwimdtedigedi ng
solution _ the systemindicates to be delivered and the actual am

del i venesical Juidids plae WeHiknopoon & Madigaiarian JhRenteeberdineibe S@tw@ﬂlé?éig@m
discl g ﬁl&’e Iskal Fo%gtsgctﬁinrs o?'%&ﬁ%%_c%&g&%{gi é%séeﬁ{fﬁliz%ﬂgs%‘?ﬁep%éﬁoﬁfofﬂﬁﬁ e
bu e ai r bubbl I

air e sensor Systens. e sensor systems utilize infra-red
t echneho by iaodarand o anpuoarmbor ddveck. | Ongcompinng cosoerc esth tHhentprahfedggdebd ce

con b0 B2 Sl S0 S SRS SN Sou e o0 RIS D ATSL SRR T
2011/ QORGEAPE /chR2A LQ410ME 38R c:BRAG L hfyA$E RSB Yo KRNI st of RRCHticht and

nutritional conposition is a conposition that delivers nutrients or
phar meoepticadabtheamddicalcopditangonpl et e or partial nutritional conposition.

Di sease or ition specific.nutrifi | .coppositions are.those designed
Lo wi v NG " SBE i epleh s BR S L FeRe e S sk o
t 0 dechRaRboOSH thepeicat] fdidghieesd inab&uratd) aﬁetﬂgsantumw@gwnt&y lod afpypadlesd | €
Nutrition for people with diabetes or hyperglycem a, and NovasourceO

Pul norieyels giedtuby satecstises thiuenteral &redingrsybliase© pravnadln to agovnstahy etsiaing the
S, ORGP BP0 82V A LS L
time, the excessive amounts of air passing through the enteral feeding system can cause
significant differences in the amount of enteral feeding solution the system indicates to be
delivered and the actual amount delivered to the patient.
[00460] In yet another embodiment, the present disclosure relates to air bubble
sensor systems and methods of using the air bubble sensor systems. The air bubble sensor
systems utilize infra-red technology and can be incorporated in pumping devices. The pumping

device can be part of an enteral administration device or system that administers nutritional

compositions to a person or patient in need of same.
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provi des an air bubble sensor system 400 including a cassette 402 renovably
attachabl e to a punpi ng device 404. Punping device 404 can include an

i nfra-redveensnseyst em 406 having an infra-red refl ectip¢g/use@lot4spstti ng
di ode 408 and an infra-red phototransistor receiver 410 positioned as part
of the air bubble sensor systemw thin an inner section of punping device
404. Infra-red light emtter 408 can be a light emtting diode.

[ 00463] Cassette 402 further includes a detection chanber 412 as part of the

air bubble sensor system Details of detection chanber 412 are shown . in
FIG 50. | 09401} ed &Y dsstsevd qangHtonespreiic itidfisgh cCoOmBosiiiRn iSnt Fempesition

phot o n [RY . pQsi t.i t i de-hy-side.
perpe% |c§§§%ﬂ{5&t §hﬁ§%d@#ggﬁaﬂﬁgﬂét?%h%?ﬁgﬁgérQXTQ%gi‘?|P%§?fggglﬁﬁﬁlF|G
48. [ QOodpdgiRompiligaskevi cendifdgh seiflrenantiemt eoalpoficens mg thusgpdesiimed Ité rid | ng

exanpl eg of .punping devices are descrjbed.in,U S.. Patent No. 6, 659, 976,
whi ch ! .Prﬁs‘g?ng%w%e& M e%snﬂwcr@fseweﬁxilesaﬁ THow e e ATPVEAPY AT Ude a
moni t g febiiRr ”@fab@c’[&o_ﬁfb”ee%@@léolén@yal\l%ﬁ'[@ NQktriRBe fok6 pE@;IKOIe oR&haldiddgtcRUBP! NY

devi ce 404. Monitor/information screen 414 and control pad 416 can al so be
used ihyperghjcemot iaod Novabourbe® Putmnany Iseldslen Sestlés Netrgrni tor éidyo diatrents svidf  t he

presentldisclgsure. Eﬁﬁginﬁ%device §04 can further include a power button
418 akdmBOEY B5EEC b JeSH{T P80 POt SPROSY ng cassette 402 from punpi ng

devi ce 404.[04442465] Casslub®atd®Z ¢2OS] FEUOOR #h BAVSHIRENOthS PRR&M diSlésed Ur e
havi ng any suitabl e shape such as the one shown in FIG 48. Cassette 402

can beérefadisgiiedir thybble schswrsyslampt ingludingop oapstte PORirempyrbhv apirdigbledoi ce
404 . Fl - , i ; .
208 BRGS0 81 GISRCH 5595 SN0kl i BT

rout efigfui-eel tdfRctivbaphorentittingt ¢lodé MOS8t whe ainf bt epHouhensigtor a¥esiva 41t or
(e.g., part of a peristaltic WO 2011/008624PCT/ US2010/ 041326 punp)
cont aiPREHONES 3 TRk #if belkle semsapwysteRpwithingntippgy sestionf dsmpimedaviseidti ve

casset _ F i i i S. Patent Nos. D504, 506,
D505,igﬁ?ﬁﬁggggggg%ﬁ%ggf%ggzggggﬂ%ggg?%%¥¥iwhich are incorporated herein by
ref erence. (@S¢t t e 4A0RsattartBefunthceinthudns anlgtestion aldmbari4R2dys semof thegiid or
flexible material. Cassette 402 can al so be si gned such at i an pe
i nser CHAP PRSP UIHY ﬁ%ﬁ?l@eof%ateemnyd&@%‘ﬁ f o@ils%vmg Eﬁgngqntlﬁﬁa;wﬁs,
cassetfec40e ligﬂﬁén&i@lﬁ% Bodd R £hd2n /b FACARA A HRE 8&LveP 4 SRR pA%Rndd 1A
first end 424 Tube 422 can be flexible and have portions that are rigid or
sem - dayybide-bYsbts andpecpondivelaa té dedicngth tofbleteatieh plernden$ 2 wstlbgtrated imfl@nged
to be j.ncorporated with the rotors of a punp (e.g., peristaltic punp) in
punpi ng" devi ce 404.

[00464] Pumping device 404 can be an enteral feeding pump. Non-limiting

examples of pumping devices are described in U.S. Patent No. 6,659,976, which is incorporated
herein by reference. Pumping device 404 can include a monitor/information screen 414 and a
control pad 416 for operating pumping device 404. Monitor/information screen 414 and control
pad 416 can also be used in conjunction with the air bubble sensor system in embodiments of the
present disclosure. Pumping device 404 can further include a power button 418 and a release
mechanism 420 for releasing cassette 402 from pumping device 404.

[00465] Cassette 402 can include a housing or support structure having any
suitable shape such as the one shown in FIG. 48. Cassette 402 can be designed to be inserted
partially or wholly within pumping device 404 as seen in FIG. 49. The design of cassette 402
can help in loading an enteral feeding tube set into pumping device 404 without having to

route/guide the tubes or stretch the tubes from the tube set over a rotor (e.g., part of a peristaltic
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[ 00467] Det ecti on chanber 412 can be attached to a tube 426 | eadi ng away
fromcassette 402. Tube 422 can further include a second end 428 attached
to a tubewo201V®a@ing away from cassette 402. As a resulPCT/Uskaod4sa60 1 ow

t hrough tube 422 in the direction fromfirst end 424 to second end 428.
Tube 426 can be connected to a nutritional conposition source. Tube 430 can
be connected to the person receiving the nutrition conposition. [00468]As
illustrated in FIGS. 50-51, detection chanber 412 can have an el ongated
body including a first end 432 confiqgured to he rennvabl¥ attachable to

t ube 2PBPAFANRINGE CHHRNSNENRIBY devise |488r ebfor-binHing sxyvplst ¢t atemehubresset

first cﬁﬂﬁ'gpﬂ% MRfar H&%naﬁzm Uk, §§'t‘ﬁHﬂ dlq?sb%s%ﬁ%roﬁcb%f%é @455%*999"5()922

412 can e I nt egr atta a si'ngl’e piece) wt 422
and/ oD30akxa 74 2hich] %416&]@3&1&«:& heoein diyardbeenetl 2Caantté 4O hsan ben@bded éom myndow

436 to allow jnfra- or ener fro |nfr -red refl sensor
406 t SURS Ik éﬂalhnglaﬂﬁé%%b BRtSHA - et Sfstens éu“(.Jj‘ptg?tcléP?“y
clearb@q&QHE@Iugp@&>@%kg&@euojgglQﬁg\¢ﬁght fron1|nfra red reflective sensor
406 to pass. FromtRel r position’in punping device 404 (see, FIG 48),

infrared |i[00#66&m tt eks we@lraﬁlﬁ i 4% p@ﬁS@WQﬂmtblﬂﬁsammb@t@Q attedeilvte dewtiorar e
posi ti

ot cot RBRCEE ot H0h S i dn BIRCHEAGRI TRYPE. Paq EPPRRED VBN drpeid or

em t t isPhi- ﬁgﬁldeTLﬂ:Q&QQrBin'Uéfar@edhﬁ uﬂi@oatnqttfead&s@ﬁ&éd AIRICATMBEI éolge mRBrpdated a
stacked position along the height of detection chanber 412 as illustrated

in Fl @llth:‘)tile rqtgtwf@]m@m(@tg ,mﬂéﬂqhmmpz)ﬂzp@ramngéem@lé% rom a nol ded, plastic
charber ﬁﬁcfrggit ed and. af E%ﬂ% Zl?lzhé)an%e f ARG 1%” pg\z%rlgadlfé) h oﬂgﬁle

det ecti on r 412 can roma transparen yvi ny

mat er icadscttd B0AAATLbOM T eanvrurthewintdblc asycopdichd @ng8 awéthed to a tube 430 leadlng
2011/ 008624PCT/ US2010/ 041326 of detectjon chanber 412 can include a
i nf r a-2paY T RapelieZ. sbp rdaewliofluid ey flay dupyshclabe 423 irbt}@rﬁlre@v%zh&ﬁms%ﬁ%n of

i nfra-fgdnki@Nkcond end 428. Tube 426 can be connected to a nutritional composition source.
Tube 430 can be connected to the person receiving the nutrition composition.

[00468] As illustrated in FIGS. 50-51, detection chamber 412 can have an
clongated body including a first end 432 configured to be removably attachable to tube 426 and a
second end 434 configured to be removably attachable to first end 424 of tube 422. It should be
appreciated that detection chamber 412 can also be integrally attached (e.g., as a single piece)
with tube 422 and/or tube 426.

[00469] Detection chamber 412 can further include a window 436 to allow infra-
red light or energy from infra-red reflective sensor 406 to pass through. Window 436 can be
made from any suitable optically clear material that allows infra-red light from infra-red
reflective sensor 406 to pass. From their position in pumping device 404 (see, FIG. 48), infra-
red light emitter 408 and infra-red phototransistor receiver 410 are positioned at or near window
436 when cassette 402 is inserted into detection chamber 404. In an embodiment, infra-red
reflective light emitting diode 408 and infra-red phototransistor receiver 410 can be in a stacked
position along the height of detection chamber 412 as illustrated in FIG. 51.

[00470] Detection chamber 412 can be made from a molded, plastic chamber
constructed and arranged to hold a tube on each end. For example, detection chamber 412 can

be made from a transparent polyvinyl chloride material. In addition to window 436, any portion
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[00471]In an enbodiment, an infra-red reflective surface 426 can be

posi ti oned behind wi ndow 436 to reflect infra-red |light back to be detected
by i nfra-weaophos@sr ansi stor receiver 410. Infra-red refPCedisime/odieé ace 426
can be any suitable reflective surface such as a white paper or netallic
surface. Infra-red reflective surface 426 can be incorporated as part of
detection chanber 412. Alternatively, infra-red reflective surface 426 can
be incorporated as part of cassette 402 at a |ocation behind w ndow 436 or
an inner section of ing. deV| ce 404 at a | ocation behind wi ndow 436 when
cassetof glegtion chamber f@ R R e g arEsd tfénsm@nt surface o peRld]sutacep

al terrab%\; Mﬁﬂﬁﬁﬁﬂgic{lﬂ%ﬁnﬁg%ﬁ‘f on chamber 412 includes a second wi ndow 438

that assists In ting infra-red light back to the infra-red reflective
sensor. AI t[nmyg[n Wi ndmm%ﬂoddﬁn&hpwm indfea-sddl reﬂecttbzevﬁun@loammearh e FpoGitiobdd

d b J | | t flecti
of "t heel SRy Tk T B0RTS) e oG b Rabt GAecisd it e GhAOLBASILP | on
passegedhrpugh. qﬁfr@%d %ﬂe@hmfacéh%6adﬁﬁ YeQUQltabidRen & e t@rR& such as a

adm nistered to a person. Infra-red |light emtter 408 emts an infra-red
| i ght Wlhatpapalsslemetaﬂrcowgfacw mfwedaeﬂemﬂ/etsmf@wg#ﬁﬁ e ruineptpooated as part of

conposji tion ere | ects off d refl ctl surface 426.

strengf {‘?CB‘P V\ﬂ ‘?eéf“t léc %hﬁf“ﬁtﬂ‘e 18]8 ﬁ"ﬁ RCEHRC B TRt o?ﬁé‘obeugﬁcﬂ%’ofaﬁ?dr 215 red
phot otpaanFicaisefic B6X & ¥ RicattokObehlifd S HRIoS @%r%ﬁﬁﬁl&sse&tibnt SEpuptpie a&Acofo4 he
infra-red signal, this can indicate that a discrepancy such as air bubbles

appeatﬂéawcﬁh@mbfthﬁ@d witdemt 438ralhencanists 2 oninscrisd ki papging dviceH®4r ef | ect ed
infr a-r ed l Com!)or eng ra%yalgﬁ{bu‘éé‘%b%ﬁﬂﬁéﬁ?' @eQec 1{8 tc*ﬂﬁlg%gm??%h? cs ]ghseecond

nutrltlonal osition an roper’l

[ 0047 4fihdovan3shgiat assixed hﬂfeéﬂectldgtlﬁﬁ*ﬁ-lrém hghtalm&r toAfhe fdiR-icd akflel@ivansensor.
infra-red bl ocking material (not shown) to prevent the infra-red light from

ent er i’HEougk wirdavha3® wishawn aailel tﬂMl@ﬁow ABe i BKe o lniinlophd3 & @) beorrigg at
ST 9Nalany BN GRHREOCE RRLEDE Al ifRlldAigey suitable material such

as a b tape or a so ace that prevents the transm ssion of
infra-red I[0@¢M3] The Durfngaepadtidi, o kiutigtiomat exonglositian frssdsn dooygdr dtedtias

part of detectio hanper. 412 at any suitable |ocati 5]Infra ed
_sensorchlg}E?reﬁﬁV@@ @%%Béu%if% b BHBIYEFLIS 8 PR 3}1&%%@0 gl
i nfra-ched 8MThid a0l dhAh et HRBudeXHBw M%n'd'tﬁ?ohgﬂ%eerﬁﬁﬁ%rﬁﬁ cé’&l 6§"tf161f3‘ red
sensor WD 2011/ 008624PCT/ US2010/ 041326 system 406 1 nclude infra- red sensors

devel opere ﬂmd@ctaﬁéi@@eﬁﬂwvbwﬁmer@ﬁl 'The Semngsb rod thst ioflectedhnfra-ned diight ght

emtter 408 and infra-re nsi.st or._receivear can be su rted or
osi t (8het BnLoretistie: Tl g Mgl RRTR e TRE 48 ol b Amash TR B 4G
440 | stresal of itle BifQULE shaalade caf 1@1@5 ﬂham diserRphcd durh Gk aarbubblee rappéarg hat
allows infra-red light to pass&glgw@te carbonate) [00476] Infra-red

Bg

| i ght veHiin tha nutggorm Fompppition.e sthg geficctedciafipaed Aight emenergy can

vary depending on the contents of the nutritional composition and can be properly calibrated in
view of same.

[00474] In another embodiment, detection chamber 412 can include an infra-red
blocking material (not shown) to prevent the infra-red light from entering the chamber at an
angle which interferes with the reflection signal. The infra-red blocking material can be any
suitable material such as a black tape or a solid surface that prevents the transmission of infra-red
light. The infra-red blocking material can be incorporated as part of detection chamber 412 at
any suitable location.

[00475] Infra-red sensor system 406 can be any suitable infra-red sensor system

having an infra-red emitting and detection device. Non-limiting examples of infra-red sensor
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be positioned in a suitable manner with respect to wi ndow 436 of detection
chanber 412 and with respect to each other so that a desired anount of the
i nfra-redwbi2gtroosent out by infra-red |ight emtter 408ramdSe@blogsted in
detection chanber 412 is detected by infra-red phototransi stor receiver
410. Infra-red light emtter 408 and infra-red phototransi stor receiver 410
can be placed next to detection chanber 412 in contact with w ndow 436 or
spaced apart a suitable distance ("D') fromw ndow 436 to optim ze the
infra-red Iight em ssi.on and detection. Infra-red light emtter 408 and

i nf r a-SYEEMpHBP oftchiflsi defsr-rodecenspsy devolopath wedep| Hice RBP dectisp- dygdajrghild
cont a%‘em%&n'auﬁﬂfh 12 DR gg 3894689%& ‘in Q%&i?%ﬂdt&raﬁﬁlsﬁ)lr LA M9 can be

enbodi nent e present osure provides a cassette that iIncorporates an
i nf r asngebrtcdfdr @obitivecd em adupporc K@ (a1g, arnthimpuraping dielicgd04 e ftsupporadd0 an

ot hoSk Mol fF Bsflear aovi gl oo Bl migava Jhe T RRFHLFEg o pas

reflqugvgo%ﬁggﬁa@n the cassette can be constructed and arranged to
interact wth the punping device so that the results of the infra-red
reflective [@Wﬂ)r cannferai bﬁltaayredelo‘ﬂﬂ??aambmﬁtamed@ﬂlotohensp&tmpra@gwdeé/l(bean

e P SR P S 2 TR T RS R Sl R L

et ho%ltm@sﬁ%&% REQVHHENS Bat aldes@édibﬁh@mﬁ@iif&h@ﬁlfﬁay&ﬁeﬁghlt @@ﬂttusjﬂt DG idfra-ded
detection chanber constructed and arranged for attachi g&to a feeding tube,

2) an light emitice 408 énql edlocted 18 datsetion @i@lﬂﬁm Ad2 andateptedaby Edraticd ipho@trantisten
di ode,.and . 3) o a0 8%§he : n{é?h@é O ; Og& 8ﬁoe[8§§ns%’£0r rEé‘e?véerl()%aﬁ ?Qg%g%d at

T
refl ec?l Ve Sensor an rare NST S recei ver

or neakxt foeddation tchambehdarm@r confdee v&dﬁht wildow3shandpaccdaushrt &leulfa@eaddmgnw be
can be |ncorporat ed as part. of a cassette that can be attached to a punping

devi céD f)o@wgymﬁévvréééﬁed)pﬂm%@ﬁ ipfiereightanpiaton Ard defectipe: ebfiagad dighhber
t fy t nb
by tr SSRGSk AERRE, BRIl A PURR) ekl G OB TS R B o,

t he detécothagoroharddepaand det ecting ref | ected infra-red |ight using the

infra-red ransi_stor .receiver. |f air _ bubbles are detected in the
det ecti on 3&@4@1 t 1B BSTRGVa &vibodinestty e REespphaiclopys pé%ﬁ% & CaYElts ng

an enttﬁd’t@hcdctﬁ(ﬁgﬂeﬁl gn %ﬁ?&l fod 1BOARRI bR R In@hdiRE Bﬁtlﬁﬂ@re%n@g?@'eﬁﬁ@ér, an@n@ @fa-
illustrated in FIG 52, the present disclosure provides a cassette 402

haV| nged phompomastor mavethain priowigdel the pampmgr @z@her@es olot hbnser bd isEmsed
| n othlgr Wor .casset t nponent 44 (Q
o ovi RL- RS BT s A Seurt OB RE At ooty oL d Sl EBTPER T Inabe L e
t hat laﬁfaﬁgedrt@dnt%ﬁidﬁﬁfﬁth&ﬂé?ﬁﬁplﬁ@ Qlevick lso mQi tikelee@ts e ﬁif@%@&eﬂl&tl{l@ Sensor
strength of an emtted ra-red signal.
can be displayed on a monitor of the pumping device.

[00478] In yet another embodiment, the present disclosure provides a method of
detecting air bubbles in a tubing for an enteral feeding system. The method includes providing
an air bubble sensing system including 1) a detection chamber constructed and arranged for
attaching to a feeding tube, 2) an infra-red reflective sensor including an infra-red light emitting
diode, and 3) an infra-red phototransistor receiver, the infra-red reflective sensor and the infra-
red phototransistor receiver positioned at or near the detection chamber. The detection chamber
and the feeding tube can be incorporated as part of a cassette that can be attached to a pumping
device.

[00479] The method further includes attaching the detection chamber to a feeding

tube, and detecting an air bubble within the detection chamber by transmitting an infra-red light
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[ 00481] For exanple, cassette 402 may be manufactured for use w thout
detecti on chanber 412 havi ng wi ndows 436 or 438, and/or without infra-red
refl ecti Wweo0r1f@e@4426 bei ng | ocated on an opposite si deCofUSdend¢t3zon
chanber 412 as infra-red system 406. In such an enbodi nent, cassette 402
may be manufactured to sinply include cassette 402 with tubing 422 having
first and second ends 424, 428. In such an enbodi nent, infra-red sensor
system 406 cannot properly detect the strength of an emtted infra-red
signal.. Instead, infra-red sensor system 406 may read the failure to detect

the stf@ndich dstectipg ehmmbeedandhidetectiay wflgaiad  HdtaaiRdeHelr valmg ey ipHetedi t
punbi ng oAU G0 O VePMIAGH! ¥AIthdi0ark NREARY TR ﬁ’egédu%ﬂt chahP08a }%Hﬁ%‘%g

such situation, cassette 4 may be manufactured wi th conpdnen
provi deviae tal bestogadi fog ckanplof duainpged caenddecdystyen. 406. Such a conponent

may i ncl ud conmpgonent known in the art that will reflect ufficient
and consisﬁg@ﬁ%£nnun3néw‘QWH@HW?F@Hmaﬁ??%%?Eha%ﬂbﬁgwf%é%iﬁﬁosih CiMFYCEL 1 ed

SensoryiRYRhRProtacSHERsdthad02 B R F &nRABRU 4294 S RNiFA6: Hekesidnd® iahange
in the strength of the infra-red signal. The conponent may i ncl ude, for

exanplred scamsorn gybtcar 4t6d Inefthaordrds causcttad@’ may hnchedovhédanepqrapetd 2ahataproetded | i ¢

surface, as di scyussed previ.ousl or infra-red refl ect.ive, plastic SS,
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that any of the previously nentioned infra-red reflective materials, or any

simlar matl@948dl s kndiwn ckamplpecassatte 498yndebamenutagtordda] ve withayderinmt
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as, for exanp ctron cha se reading conp

| ocat esbatsdl 6@28edppesifdide nifedai@tibatbainbbi NP 42 Anided Bfsteain 406, sENswh s&ystem
406. For exanple, in an enbodi nent, conponent 442 is an infra-r
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refl e@fﬂt\?éifﬁnédé‘s%ﬁtg (V8 RIYCOT Brpactuig to @mmmmmz@zwmﬁm 422
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infra-red”sensor system as I's shown in 52. Such a configuration
wi | | ahhmow proparh- detdetstbho strengtiisdéfemn 406itddoindraed asgriahf rlasteat] isfragnal sersong

infra-red reflective light emfting diode 408, whjch. be.refl ected using
fal se SY¥&H ‘f‘?&_re%;fnﬁaﬁ &t %ﬂw, toa%tﬁ%ﬂﬁeéﬁe%tb|0?ﬁée i}r@é@? JUe R 4 pe8™8knsor
syst enh486iyY2bRBit bl A R9icR 0k ohRfaivetif g%ﬁﬁ??H%%a df): According to such

a configuration, infra-red sensor system | continuously receive a
posi tive art0483ht i nudies aveiflr suched situghe, casgetted83smay bchenapuistmek vofh air
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may include any component known in the art that will reflect a sufficient and consistent amount
of an emitted infra-red signal back to the infra-red sensor system 406 such that infra-red sensor
system 406 detects no change in the strength of the infra-red signal. The component may
include, for example, an infra-red reflective surface such as white paper or a metallic surface, as
discussed previously, or infra-red reflective plastics, glass, paint, tape, etc. Although component
442 is illustrated in FIG. 52 as a piece of infra-red reflective plastic, the skilled artisan will
understand that any of the previously mentioned infra-red reflective materials, or any similar
materials known in the art, may be used.

[00483] In an embodiment where cassette 402 is manufactured without infra-red
sensor components such as, for example, detection chamber 412, false reading component 442
may be located on cassette 402 intermediate tubing 422 and infra-red sensor system 406. For

example, in an embodiment, component 442 is an infra-red reflective piece of plastic formed
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with an enteral feeding tube set as part of an enteral feeding system for

the adm nistering of nmedical fluids is well known in the nedical arts. The

enteral fwoedlngosathe set will typically include several PCOAS261008i30601S Of

t ubi ng, connected to a centralized, shorter section of tubing that can be

i ncorporated into a punping device. One conmon concern with the enteral

feeding tube set is that it may becone bl ocked or occl uded over tine

wi t hout the patient's know edge. If the feeding tube set does becone

occl uded, the enteral feeding t_Isegstem may mal function, and the patient wll
f

not r dRIEETHEY P GICHS 487 pnahlocrtct ingprmagiite Ribenstd anddpfra-sedagen sestailtn
probl 68, [ fierreAkh e Rluch L%ﬂﬁ%ﬁlrhﬂ?om(qﬁgmﬁ 'i#(i}?z.{l%eg SRS %&&%‘3%6% SO €
met hods o g the

relates to occlusion sensor systens an usin occl usi on
sensorinfsy-sddedignal Tikieg acfed-resli roficswndight aystiendiodt 08, 2ehichn irag-beedfl¢ceadumdd g gy

and c be i ncorporated jn i ng devices. The. i ng device c be part
of anaf_glﬁi e e e R %mhc%ﬁilp e geygltva%gy i 'T%@rﬁgemogtsg?t&mp‘ﬁ}%rv%%nm
CONMPOSh fd A0S phRoRaRBAGOR OV P10 €NAcdoRdilgad Qfh SAREnfidRAARO]iAR dd Ystshat ed
in FIGS. 53-%4, in an enbodi nent, the present disclosure provides an

occl usygems¥nsoll copsnemsE00cdinet poiitige endoarssietaus 1802 redesipived ¢ gardessad tlab| e
to a punpin evi ce 504. Punpi ﬂﬂ).de%{ii' ce 504 can include one or nore
i nf r aPFeaSeHSYr Y IMRYIEYER Y998 %% ed sensors 506 and 508 i ncl ude

infra-red nesdsagti ve Ad gotiofdly diRised ke afdoSdderal REMAE thuMPk Yin doffunadtided
sensor 506 and 508 further include infra-red (Fhot otransi stor receiver or
1

phot o-vdthoaesnisd fegdins e seeappat of ahentosdsicedingsysters, farthe admimyereplisi on
sensor_ s . 50 it Dl n i I j.on i .devi.ce fra-red
Font S SR Yl RhibyB'h W BleaREFhLT THL oRIER RGBE KGR ALy
2011/ GRG6RARCIaUDAQ k04t 32 Gutiff) 48 i dcnddrta-or @dtraled ostoriad Gectiod ob Abhigamabe
any suitable infra-red sensor having an infra-red em tting device and a
det ectcPBRC dsprRAACAFHO i MR d@tEPRS CIRMPR CoREF Y 18 dhe Biterab frsdimg dulyn g

i ncl udg; i - vel r: : i , i i
R A S S T L
phot otfeainsgd gtborset dossi MeEpmerogohobd- the edesal Stddingdy8d6 man nadfusctpporhédhor
positioned aon any suitabl e support..(e.g..,, Wthin punpin evice 504).

[ 0045 8pesitsullnat EssiveRs ReseSTRE RN Ui mﬂégadpfmdvgge A
sensorhsysfcpm Wien cassette 502 is inserted into punping device 504,
infra-red reflective light emtters 510 and 512 and infra-red

phot ot r ansi[88485] r eceilvean embpdioncnt, dihederssdt Aisohebusl Geletan theoqebmsian eemsadr t o
lay sid

and 525 b aptdrr 0ROt BN S ok SR PrtdiTatia flie et RS Bo b ud
can f h@ivvz¢ hfeued ttaidslosd&int tah e iflddreshic@nn fpudpidd dSliceROMhic Puniphl Hévice
can be part of an enteral administration device or system that administers nutritional
compositions to a person or patient in need of same.
[00486] As illustrated in FIGS. 53-54, in an embodiment, the present disclosure
provides an occlusion sensor system 500 including a cassette 502 removably attachable to a
pumping device 504. Pumping device 504 can include one or more infra-red sensors 506 and
508. Infra-red sensors 506 and 508 include infra-red reflective light emitters 510 and 512,
respectively. Infra-red sensor 506 and 508 further include infra-red phototransistor receiver or
photo-diodes 514 and 516, respectively, positioned as part of the occlusion sensor system 500
within an inner section of pumping device 504. Infra-red light emitters 510 and 512 can be a

light emitting diode.
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second portion 522. Tube 518 can extend from portion 520 to be connected to
bag containing a nutritional conposition source and can extend from portion
522 to bewoanneawsed to the person receiving the nutriti @0TASAPOSELRON.
[00490] Infra-red sensors 506 and 508 can be positioned on either side of a
punp (not shown) w thin punping device 504. For exanple, the punp can be

| ocated at a central |ocation of punping device 504 and would interact with
a portion 532 of tube 518 |ocated on cassette 502. Accordingly, infra-red
sensor 506 interacts with portion 520 of tube 518 | ocated upstream of the
pump (e. g. [00487%i ve dnhirtsd teneniar0e anhals cambhe prp pyitblontrared penser bavdne

| nf ra‘ahqﬂfré-&?ﬁ&ﬁité%dé’%@éé' fhd! Me%éi@h dMEB. R RRing 2%afbleck B?%fﬁalt%d'sgﬁ%hed
downstream of the np (e.g., sending a nutritiondl conposition to the

pati ed0p. ahd IR Jikthngs ngfrdesd cendd! deadlopal amdenttee aQRDeediieyy byufaircHikk

punp cont.ai ned within punping .device 504 can be _a ristalti.c punp.

Non- | 1%s u_%t%n;[ﬂfl _-re&ful% s éé@weéé BRI Oﬁorraﬂl%@p t@&?@ﬁ& O,
6, 659,360 i sCA 41 shdl ROERBALBRNES §F Potiordc8f B SRCKritab M RpAGH AEY! GBhRP4
can include a nonitor/information screen 526 and a control pad 524 for

oper atpunginadiacdOdevi ce 504. Monitor/information screen 526 and control

pad 524 ca be ed i n_copjunction, Wt occl usjign sensor systemin
brbod: ment Q0BT he  prtaSee "o BIrtEE st e g T8 o et 8b S SR RiRr
i ncl udgstampPowRicnbetst AR SEB iamtheaed %@%&Wﬁ%%ﬂic@%@@anr%ed’ SRRV Pight
cassette 502 fron1ggnp|ng devi ce 504. 2011/ 008624PCT/ US2010/ 041326

[ 00492Pateys &1 0 end 022 eagh intricied dhottigasistohepceiy csaipphnte-dipdes e tiprd Ak Fagbany
i tabl e.. . . i
dosi onediphREE B8 BT A A RIRS forgh s P RS s tRE, PRMnEG 2,

seen irgspEttelR4f tubbs 18asilgnptrakd @aBERSBe 502 can help in loading an entera
feedi ng tube set into punping device 504 wi thout having to_route/guide the

tubes or stlPM8h t he Huigean flognthrapghitubes Koin e dircglianofremn firat pprtionaeq tof o
per| Sts@éotn'dcpo HHP32C ORLR! N18%L ke fhB ARATRMOn $9Y & Be %91%16cw89%|gg§"|}:%ﬂt%ggg a

exanpl es of alternative cassette configurations are descr

Pat entnulgonaDs@dpdtn 0hek, 4@9%canR4AEMJI4BEN Pobidh, S22 tcad cidb@eted4d thanpérsdn ar e
i ncorporat.ed herei.n by reference. Cassette 502 can be nmade from any

sui t aBFEIYRg hy NUEHAT OMYOIISR: | exi bl e material . Cassette 502 can al so be

desi gned syggydghat i tinGARPLNESSS0E GHd 508 QaPHEPBbSHoRRAVILEIHRPIRIY RIS Way .
[ 00493] Tube 518 can be flexible and have portions that are rigid or

semi - (ihgfi shownivathid pumamgbdevacef &ldi Fgr txdveplantlic lpampoerst baibicettdand emtrahged

purm a8y RE e e Fotsoar i) RoTgpmir oitng Pefligh e R BB op D

(not <sheeng 502t MicBordingly, infra-red sensor 506 interacts with portion 520 of tube 518 located
upstream of the pump (e.g., receive a nutritional composition from a container or bag). Infra-red
sensor 508 would interact with portion 522 of tube 518 located downstream of the pump (e.g.,
sending a nutritional composition to the patient).

[00491] Pumping device 504 can be an enteral feeding pump. The pump contained
within pumping device 504 can be a peristaltic pump. Non-limiting examples of pumping
devices are described in U.S. Patent No. 6,659,976, which is incorporated herein by reference.
Pumping device 504 can include a monitor/information screen 526 and a control pad 524 for
operating pumping device 504. Monitor/information screen 526 and control pad 524 can also be
used in conjunction with the occlusion sensor system in embodiments of the present disclosure.
Pumping device 504 can further include a power button 528 and a release mechanism 530 for

releasing cassette 502 from pumping device 504.
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punpi ng devi ce 504 | ocated near portion 532 punps the nutritional
conposition froma bag through cassette 502 via tube 518 to a patient. |If
t here i s wWo220tdlose4on ei ther between the bag and the pumrpTars2el®4pedp and
the patient, the sidewalls of tube 518 at portions 520 and 522 renain
stationary (e.g., do not expand or contract). Portions 532 and 536 of the
cassette 502 covering tube 518 on either side of portions 520 and 522,
respectively, act as tube retention nmechanisns that help retain tube 518 in
position within cassette 502. [00495]1f an occlusion in tube 518 occurs
upst r eam ofl084921 punp assefte, SHetcar diclife pAgUAM oFf NaIPPRfpYIUCtUER hatimg Y |
cont I g, 1O sRpk SIPA al ﬁlepcﬂé.sshto@ﬁ RYhE! tS'Zv.O@SSQ%%Qsdah'b%rhehlghé)d’ﬁhbé ﬁ@@nédls-
However, because no nutritional conposition Is passing through, the

si dewghattmlls3IB vandlyS«ibhiofpupgpiig devi&280404és taghen H16. 4.1 Thbegsign bb cawetta 502

(e.g., ve inypard) as sho in F 56.. At the sape.tine, ipfra-red |ight
eni pté’?fqg‘fg’ W fqadity gn ieﬂtﬁfai”}%cﬁng et S g ErﬂgPlagwgﬁcesﬁﬁ mtﬂw VEggto
faci ngoitdfgh R tBdtdbb @Bt stRiH the &u&%%on?ﬁféat%@_se?'o@@ﬁ"?%dtoﬁ(‘é%,}%law ofRepQRBMGE or

include an infra-red reflective material, sidewall 540 w reflect the
i nf r apueg) ldoghincd agithinopusepidetdecice $0By Nof-lianitiegl cproplos vhnrdcgtve casseftaer

or photo-di ode 514. [00496 Lt ensi t r r efl

i F aSpRASIRETY X freBBebPeie PRoRarer DA BRbs ot thEs EhuBhPsams | o
from iUB‘G7§S‘4r7,edlh$&n§t@rin5&?0rat%ﬂ leeréi@ S8yl foferbhcet NEadsBk@BOD toin We hbde YA any
2011/ 008624PCT/ US2010/ 041326 refl ected |ight changes because sidewal| 540

i s fusuhdie agrly s¢miongid it dlgxibiamesrsbrCoogic 107 ean dasezned pedvibipg it S0 has
cont r agt. i ani.fyi t occl usion has occurred upstream of

t he pgﬁﬁ&g?%£ﬁ#§5%%§#%3kg%5?E@BQ@fg%pgﬁ‘infra-red emtted |ight at various

stages of q¢ooMI3aCt i omubt 98dawdel flodBlcmad Hage PBALIMNS eblataine rigad bbsahiedgigdo
that the amunt of contraction related to the strength of the

occl usiveR) 18 anthe wéteding twbe apdi e'gc%a’st&ﬁﬁ%%@r asanged de die, inggfporaicdrpite thon

punpi i o Db Hﬂﬂ@ﬁ : t ange in direction is
depenggﬁgﬁﬁgﬁﬁm@ﬂgw%ﬂ%???gn 0 ]?hgsgﬁ%?%ém%%gég?ation to optinmal focal

poi nt (maxi[6@%dr phdwingedpecdton asushoamnt n BIGS H6-Fensmmp (dottshewnnmtithad
spacing is less t t he maxi ma poi then as the tubing shrinks th

recei PEEPIF %Vdfee38£ AU B Poftfr S5 Ui 45 ﬂ\?&?l%a_tid@é‘g’_t“ itGRdFOT o D4 bi ng
start shiagh cdsBarcBv9IVIRBE 5SS o 4 PRichET IO RGN0 dither Bldwtdiethe GRS End
decrease as the tubing contracts. Either nbode can be useful but the

sel ectthopugpor B rnfruast tho paiaéntt the sidswhbnpTCaibe SdH ot pations S hpusEiR iemain

integrating the sensor _as part of the |ar S 00497] 1 f..an_occl usi on
n ¢ oseuete gl R nbRR ontesthe PatY a2 g0 SER LM IR g SRind he
pati endite 5186n PitiER sillel If po@itinsr826 dn@ SADT RRPCtilElyPRS Sis it rtshfibh RBRdnisms
conposition through tube 518. However, because the accunul ating nutritional
conpodhatihglp rewiriype 41 hip paseéwauyighipgasseita ¥lfe 518 by passi ng through, the

si dewal | s d 54 L [ O f 1 | i o] or
bul ge (e. gi;a&r?%\']je ou'? ng‘Ir %r)pcf?ﬁsién @ﬁgg%%%eoctcﬁﬁfﬁ%% rai-q!rh Sz’ﬁﬁ%p 3%?3%@%@?11%12
w | | éagtind tHerpamipdht pgfp Wit wanithei td awedpt t04@sgthe hutdiobdl& ohgpokitign itlirbugh r ed
light emtter 512. [00498] An intensity or amunt of the reflected

i nf r at¥Rea 18- gHOWaVET beeaups Bpamtitional cerapestiongis aaties thraugh, Shaedavrlsat i s
frominfiant : i | i f. .t lect ed

[ gnt “Ehangof PRARACED it o FULENA b otk R 4 BT e R B 1761 P s
shows 56hakt the stemmtiie 54 6atred lightpan teds t0her ledyit sifgraict ighgtowaad sitlbvealb640 asi on

has occured.downsiream.af the ., The intensj of, t he detecte

o r b BRI G T PATTOUD. sRergas BTl B grish Banidistt oc
and cahfirrRt RAcsR ot MaxkridIN§idawRINBYLO Qfill MR B OMfiaSed light BARIE het RtdchR by
strength of the occlusion) can be determ ned using a conputer processor,

f or examptas phototransipiontecdirot ereph®B%diode 514. [ 00499] As illustrated in FIGS.

53 and 55- ssette 502 can_incl uyd bisas bu 542. t hat,, .S adj.acent to
Pube 516 atOMBET ons niasi By sRSHAT & Rre8as HikRddinl &l bS Rk O&RR

si dewad khcbBSamde thateddadl 340CiRtRE Gifrale seROE 566.dAsasrchilQ st e iR Jftm
expandi ng past bias bunp 542. As a result, sidewall 540 of tube 518

opposite bias bunp 542 can expand furgher



WO 2011/ 008624PCT/ US2010/ 041326 toward infra-red sensors 506 and 508 than
woul d be possible wthout bias bunp 542. This can increase the sensitivity
of the ocwbDusiigmes@et ecti on. [ 00500] I n anot her enbodi menPCThSI0i0m13E¢ CS.
58-60, a tube 544 can be positioned with a tube housing 546 that is
integrated with a portion 548 of a cassette that holds tube 544. Tube
housi ng 546 further defines a wi ndow 550. Tube housing 546 can be nade, for
exanple, froma nolded, plastic chanber constructed and arranged to hold
tube 544. For exanpl e, tube housin34546 can be nmade from an opaqu

ool yvite§ictashight; Gangs bacrte, Sidgyalboff b AU sy OmSIE To4 6can SPhciie an

pol yvi . , fclhile ar
it 1 oo (FANTRM AT M Rl d (TP R ARCURP o SR oh HRTREARP" ©

passesipsthaangbf thicrpadiow. 5Btk infdGHY df Mer datg talpi@fratred am@sedsligvvat vvariduk GEgeH8F 60,
a punp (not. shown the nutritiopna osition froma bag through
t ube S2ATIH0Y agﬂ‘ieé‘f%ﬁny‘fﬂr cqhlg Elei@rﬁga%‘L 8@&@6 sgithaidhe BEOWRER FHE B and

the pygp oflathe BaReANM Jrie RRUUSRIN carl BE dStARNBY Lsin®h bHPELeP HbcE&BRIfH:
stationary (e.g., do not expand or contract). The portions 548 and 552 of

t he casswpleeorcpwepinggeviabs0b4l inotdeagoadtbet thetleamge ondinestihani dapsndanatiporet ai n
tube 544 in.position. wi.th the cassette. . 00502] , I f cclusion.in
tube Sareslilrd i Qi eh e 6 R fisalpointmaiden oFhbow. B e G Hhy)
the puRPseMsbl. FORE iimiHe dpaciAblieMRt tha MasBaxtifg pokt! iheh @R ahe GMHIROSIrinkSRhe

t hrough tube 544. However, because no nutritional conposition is passing

t hr ougereivederclpefedvenergy 584l Hetrasse6 ok mnygrec Daagurp genedic Upsing eddrisopast e punmp

will i: . CORLT ) e i 0 i t L sane
e, 1killa i O Rl ofbeny TR ALY ARr@0ONI b copfaci, Hillge So
556 ofmdd¢han Hé4istfat bughe welscivy abbeaf fuhctisn $fabis nivghddél cEBataiseinspodedval |

556 wi.ll be opaque or include an infra-red reflective material, sidewall
556 wilMPiEng Betscrsos a3 gt af thedpresigpistcWack to be detected by an infra-red

phot ot ansi iRy T eCeli¥ Sl o0 AIPhQREN OALOGAR B Allel i iy iSRS oBcrtat om

568. The intensity or anount er ecte nfra-re
pr oporthé purap abd thehmtidnt.tthepemp hvatl ehthewatol attobt tospdss dm nutfitierat ecmpesitsor

568, and the ch e jnintensity signifies that the qcclusion has accurred
upst r 3@%& tvtﬁie%ggnpfflwewgogfwg%ﬁheoeequa@%wgi ﬂutflﬂﬁ%a%%)&nﬁ?éﬁ’&fﬂslsd & eam

of the:QUIR yp&n Tibe ARWYGRKIE ﬁld%gEF HRHAAS B3 LifD540 ot SRV ¥ thibe 518
contigﬁe tolgt?engt t09§§S§ hé nu ?itignalsconpositi%gﬂ?%rough SUBE 544

Howev erill begivda sepander dulaerfalzamiavg ontwaril). i Ahtk seoerpowsi ifarred sighudrhitiengl 2
pressyng up LR LUbE.R44, BY PASSING0\ M Aes A, HidoyRlf 534.A00 556 of
[00498] An intensity or amount of the reflected infra-red light will be proportional
to the distance that sidewall 540 is from infra-red sensor 508. As a result, if the intensity of the
reflected light changes because sidewall 540 is closer to infra-red sensor 508, this shows that
sidewall 540 has expanded thereby signifying that the occlusion has occurred downstream of the
pump. The intensity of the detected infra-red emitted light at various stages of sidewall 540 can
be measured and calibrated so that the amount of expansion (e.g., related to the strength of the
occlusion) can be determined using a computer processor, for example, on pumping device 504.
[00499] As illustrated in FIGS. 53 and 55-57, cassette 502 can include a bias bump
542 that is adjacent to tube 518 at portions 520 and 522. Bias bump 542 can be used to prevent
sidewall 538 of tube 518 located on the same side as bias bump 542 from expanding past bias

bump 542. As a result, sidewall 540 of tube 518 opposite bias bump 542 can expand further
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WO 2011/ 008624PCT/ US2010/ 041326 of the punp will begin to expand or bul ge
(e.g., nove outward) as shown in FIG 60. At the sane tinme, infra-red |ight
em tter 58020f1/d08d2na-red sensor 564 will emt infra-redPCrgistomovwesee
sidewal | 556 of tube 544. The change in intensity of the reflected |ight

i ncreases neasured by infra-red phototransistor receiver or photo-di ode 566
shows that sidewall 556 has expanded thereby signifying that the occl usion
has occurred downstream of the punp. Because of tube housing 546, only a
portion of tube 544 |ocated at w ndow 550 wil] expand or pass_ through

wi ndovPsag iphigrehiengersviaiang S48 iinevea de fesullisanisiogh bigs bupipe> 434 4This can
[ 00504] | .8k #d &dsifi6i QF@%39§F§§96§94k%§n be positioned in a suitable manner
0 u

with respect to w ndow ousi ng 546 and with respect to each
ot her so thad508] desi redamthunémiodditbet sindwia-in eBIGS. gbh§-68 it tubat 5y danfba- r ed

sensors 568 and 564 and reflected. off of tube 544 . is_detected by infra-red
sensorI’QSlS‘B_%e‘gWHh BEuLe P e gt Wik @ BicinafGebs a%aétrenthﬁfgh%@s

phot otyansisS tAlbeRESHY 846 AirttRR AL Bl 0B8R0 REF 02N be 8Busih € 3R 64 ¥el¥de 380 be
pl aced side-byside in contact with each other or spaced apart. [00505]In an

al t er matinple, dwbodi melded, phstipckaebyr a@instidslired priovgadet holdavbetIdd. t Rat

i ncorporates an infra- reflectjve sensor incluydi.n i.nfra-red |} ght

e ¢t SRARRE: 404 B ReALABE Bt riter Sodr o Shelberotrner G e BT AT s

r egar Gortidh€oPHBE INdGsiHE 546 &afl ARGudOhn KSRt tihspatbhtasurBde befal Rl suerasERSOr .
However, the infra-red reflective sensor on the cassette can be constructed

and amraisgedansaissiane¢iaairaypd hightos apiprb it -wdichesasthat nna-reh dghicanly passef t he

i nfra- r kye sensor can be displayed on a nonitor of the punping
devicé&ﬁggdﬁbéf§§sget anot her enbodi nent, the present disclosure provides a

met hod of deessdyi ng amgingsiperisioh s shdwtbinTIGROF8-80, £pirep alot biEdch)FengHshiem
The net hod i ncl udes. provi di ng an occl usi on sensing systemincluding . a
f eedi Aytritignal empposhionfFem arteg thispgls fibie\/d4de ggwsticitindf ety nereschpsioa-itdgr

| i ght i Lbi i i - ' ' ! -

phot o-Grsan. gt P8 (A7 E TR ok PE RBR AR 1AL BAATSHE ARINARE SLYRL 2 romel,

t hat cttioh&ydt izgacleadt teapadparnqointrgetyl e the poaifons 148 end b2 lof tleedissujte opsteng

[ 00507].The met hod. further includes detecti .occl.usion within the

f eedi ﬁ%gbet Techy WP%FF_é?HtPPi%ﬁ%IH_SWWBW%H tlﬂa%gﬂ? R BRATeP Wﬁemee@a%eﬁa-_ tube and
detecting rggdo2ft ed ipid Sedi@shd nQbbe s QQuisNBsirdink 8 e PuRPQL QL TRRRICR Y
recei ver or photo-diode, for exanple, based on an anount of t'he expandi ng
or corbagaed theguofp)ithe plimpdiil gontime. to hftepictopsssaths natrigioddtaeotpesition thrhegh

Lﬁte Ceilr 311%36; gﬁgégl’ ﬁ[tagv(e?ygrlrj g_gci:a% e 918 \{1iu 11 io%gf]cobn?possgt%%plesdpasgir(ljé tllel’)o(l?grmltﬁé siggvrvgll?s%ﬁﬁ
and 556 of tube 544 located upstream of the pump will begin to contract (e.g., move inward) as
shown in FIG. 59. At the same time, infra-red light emitter 558 will emit infra-red light toward
sidewall 556 of tube 544 through window 550 of tube housing 546. Because sidewall 556 will
be opaque or include an infra-red reflective material, sidewall 556 will reflect the infra-red light
back to be detected by an infra-red phototransistor receiver or photo-diode 560 of an infra-red
sensor system 568. The intensity or amount of the reflected infra-red light is proportional to the
distance that sidewall 556 is from infra-red sensor 568, and the change in intensity signifies that
the occlusion has occurred upstream of the pump.

[00503] If an occlusion in tube 544 occurs downstream of the pump (e.g., between
the pump and the patient), the pump will continue to attempt to pass the nutritional composition

through tube 544. However, because the accumulating nutritional composition is building

pressure up in tube 544 by passing through, the sidewalls 554 and 556 of tube 544 downstream
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WO 2011/ 008624PCT/ US2010/ 041326 [00508]In an alternative enbodi nent, and as
illustrated in FIG 61, the present disclosure provides a cassette 502
havi ng a wonpo®sd24570 t hat provi des a fal se readi ng toPCRfUsSaried4sensor s
506, 508. In other words, cassette 502 may include a conponent 570 t hat
provi des a consistent positive reading to infra-red sensors 506, 508 such
that infra-red sensors 506, 508 will not detect any changes to the
intensity of a reflected infra-red signal that is emtted fron1infrared
light emitters 510, 512, reflected by sidewall 540 of tubing 518 an

det ecpédhqopumawbl egi tohpand ahbpiee &? 2 devovartward) 3hsbevy iﬂbgeGJS@Ql Aeilee

[ 00509] Ql’tm?@( dl ﬁ%{i{é&fg&t@r 5@2 Fﬂﬁrabl%d%ﬁwr%%%%ﬁﬁeﬂttlﬁf}%e hgﬁrtgggﬂi 542,

and wit hout é 18 having an opaque or in
refIe@khwaH566hﬁdebe5m4smhachn@enbmﬁmmm@uﬁtha&ﬁktmdlﬁmﬂnmawshemﬂamuﬁdgtured

to si nclude cassette 502 th fubi 518 hav S d seco
porti gﬁf? Bl PhafetsansisiprSieeet Vot AAT 45@% 566 o 5@8@ e’?}@ggidan not
pr operdteiletiefir ihh ehdt QE@ B@dlﬁéforp hafob&itleg Ccfo%sﬂréhfrﬁ af 'ﬂf‘éj 1%1119 N ecalsRIraash

infra-red “sensors 506, may read the failure to detect the intensity of
t he r ébhgog &d6. ofly p@mliosmé rfabe 844 dovatedradrwiadownedy) wribbkpzint quurass tigoddvi ce

504 fram,del t her,a y to a patient 0051 avoi d such a situation,
cass ertBias S nR Rt B SR ORER O 76t o br ovi do a fal se
readi ng t o [pa¥04f- I ed IBRASQT £n&R6 56988 56HEh Be FRIMRMRE M a FBYallOElabitle vAfy
conponent known in the art that will reflect a sufficient and consi stent

amountreprctaie windeweddd af rberheusiopgifdl angawkthtresnealf foacqcl dptBemnssothgt 8oksirgbs
such t n 5'1; 1&1@ Iﬁf??g re%ﬁ%%? rséntqu@ b;i_%%?a %%ts%ﬁ&or{] 962?@1?({19&‘ lngiertelﬁgcte@ %ﬁnosﬂ tf]ye of

t he re ra-r onen

infr a-smecﬂs daédtej;by Mﬁragﬂéﬂfsa@er§568fhn6856\4h iTh@a-paipiétht @fmitersres Bhhd 5625a,ﬁdf iafe, as
dlscussed preV|oust or infra-red reflective plastics, glass, paint, tape,
etc. [&DB qtpirﬁlsa%oreﬁ%%mrn%rn@h%éwé% 464 gnd §66mspestineliusaRchupPBeEcdiiferbyit

infra- F%q igﬂgﬁ &RH% g§h aﬁwtfor exanpl e, bias bunp 542 and

si dewa ubi ng 51 |ng an opaque or infra-red reflective
surface, deM@Sﬂeadlﬂganaﬂmameneeﬁmﬁdnmynb@ehmethdmdnmnaq&mﬂd@;5eameue

internedi.ate tubin nd_.infra-red.sensors 50 508. For. exa in an
enmbodithA ARCOTRYHSH A ﬁ%f%as‘f(aﬁl reflgctlys sspsar dreludipg gn pafrd-eed: ight eplittder anpm&%n c

formeded Bﬁ@cgfrﬁ{sks‘{or"}‘e&QV&%?%BWd@@@ andhid RGAIEH Mrﬁl?lﬁg ke dBé’sbﬁdlgloﬁgég and

infra-red sensors 506, Such a configuration w | low infra-red
sensortke BdG, regasflective mmsoan Hom‘ervan rtlefdnﬁraqnélreﬂmtlmg semsor an rthel cssefht camnbe t er
510, 512 be ref*

o en o R BoniRR SR DnbBiRabt 0uBg GOTRGRSRE i iR

phot otrémwemfsoxr@@Qje\tﬁgplayed@h@trﬁombA@ozﬂéyuQQﬁ@ZW US2010/ 041326 di ode
514, 516. According to such a configuration, infra-red sensors 506, 508

will contid0eR0SIy redeivebanptherssbadémentd theopresant dissloswrnioyides aimggikad of
regar ‘He%gﬁ%é’éccﬁlﬁ?oﬁ GEE%IB‘}E%R)E aft %P%?acf Iféjeﬁin%gsgjistgmt URINdetRd cfmc ﬁ%g%:’é%lrﬁ?%g an

di scusse usion oO era
occlusion sensing system including a feeding tube and an infra-red reﬂectlve sensor including an

infra-red light emitting diode and an infra-red phototransistor receiver or photo-diode. The
feeding tube can be incorporated as part of a cassette that can be attached to a pumping device of
the enteral feeding system.

[00507] The method further includes detecting an occlusion within the feeding
tube by transmitting an infra-red light toward the feeding tube and detecting reflected infra-red
light using the infra-red phototransistor receiver or photo-diode, for example, based on an
amount of the expanding or contracting of the feeding tube. If occlusions are detected in the

feeding tube, the pumping device can be stopped, for example, during an enteral feeding cycle.
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t ubes can cause nedi cal conplications or adverse health problens for the
patient receiving nutritional conpositions via an enteral feeding system
Accor di ngWvo20tae8ett es nay be provided that include air PCRAISRO16/001326
occlusion sensors that are used to alert the patient or healthcare provider
of a potential issue with the enteral feeding system However, sonetines an
air-in-line sensor or an occlusion sensor may not be sensitive enough to
properly detect air and/or occlusions and, therefore, may not properly
alert the patient or healthcare provider of potential adverse health

concerns. [[B®988] For Texaniicanative enipedanent; 3l peblystratad in flEabtetie present
air-i i : L t L0§: t-he. feed
o o P A B T e Al PR B TL R R
cert aired winsae U6 f HSddn otenexeds, cassttar 2 @ap urtludefa doagiotentdf70rthdterodticsvay

remain in the air-in-line.detection c r after the transiti o air.
The r ERBRIHFHPOPLLF depding tRdR %—5%%%%9%3@%?538%@ T?‘Fh’é‘?r?'rﬂ‘éﬁ%?lisoﬁgo$08a'fv¥l{i n

the debeatikcQmnnGNAIRES t6 Shdinter@ity BF hrEfMddiCinGAREd (oA thatHQWRNRLY fr8inNafadN
occl usion sensor also reacts to the absence or presence of feeds in the

t ubi nged hight eramteesr 5 BatSil2 etoflecticd fogredawdll 24 oheibaig S1hahd deteged dyrinframed

occl usion, sensor may be used,.t e the fluid to air detection process.
[00511*3@“3?%%8%@8ﬂ¥355@ otoy Og%gpﬂg?én_sensor operates by measuring the
For oxampl o b 11 come by T T e I B B dent
upon tehe “dthbvhsié@vaébi%#ﬁubing%ﬂ&bﬂﬁgg an@pedve osénfsored rafeaiveisueecer Ha stghpe of
oot 1 B0, 201 03k BN TR, R ShRgR o ATR

tL anSi5t18Qﬁ;finfgl’tﬁ(sjidziﬂde&bep@‘lftiohé'l?2@ r2t Ihrsaa% hﬂ%n%bdin’idn@,ﬁﬁfrh&e(ﬁ&ﬂlf@dﬁ@?%, upon
the type of feed. For exanple, for water and high water content feeds,

whi ch SHﬁxﬁénI}Oé\Réqperlﬁﬁf:@strf@a_1me$qlféfcqfél_rféﬂ?ct%@frtarrag§1igfliﬂo st et dsensery s
a [ al90BIs @8Ry OaAnd FARN: td UL AL lchsRE &P MISrcARod il AN Sorl s ¥PLErSe ON 2
y-axis. 1n contrast, feeds that are nore’viscous and reflect infra-re

si gnalaad staygmgfebit phapingi deyice 1564 ifroveddeerisg thewpy td a patitrer wor ds, a nore

vi scous fe & 'ﬁh result with a transi.tion fron1b§ed to air ip a rjsing
edge on a 3 ‘?ﬂl‘? i1l ust éi’?lﬁgs%c cBnYUGHOB R EAsRetiey PYZ ARaY RS any CBF%‘A é&lf :
The oubRWbn&lt 878k proRcanfalRleldio2RELOPREZHR %?,Lﬁ%o 19/ Q41346 ohBhtdxs TRl )

occl usion sensor provides an advantageous point of observation since it is
cl osegncleds artyeconpoatitdmowh in e af that will ieflectsengioeicnt[add$06Ji Thafrasfameof am yet

ayot eRTuGeT A e DB BT reo SIS NG ROHsH BudRi Al S B8 3 g
r enpov aiRleyt Ad tiampesh e iatdaLigpbNthc defidct®R] BB4-redUIFRLINIT NS RHNEAYmER thelude! ude

an air-in-line infra-red sensor system 606 and an occlusion infra-red
sensorfois ysareple608. infraded geflechze diuFfagh spghneas jwhikcapirstl Wemsoetabdigstusfce08s and

rof | odr YRl PR bR AR RS RS b B K ot oot ot r ansi ot or

recei ver 614051816. Ddh ainl snafdirexenphae yagktte 502 li§ frnufattueed ethaerisfi-red
systens 606 and occlusion_ infra-red sensor sys en160§ are di scussed above
with se’9Beempenapfscych 28-fgb exaipple gy bumpp sheand vigpyyall 540 of tubipgshighaving
Depend; t : _ o TVt SN e
oot aunochsflle o SnRALE GG dhithlc, IR SERTRO Skl S0CARY b KRaRlhns
63- 66 casscetis t0At mteemedipteatupirfee 88 tand ainfratredssnsornn86,a508red3ur edniple, an an
air-in-Line infra-red sensor 606 and an,occl usion infra-red. sensor 6 for
Gi 11 e B GSTERP TR 10 M HoRaare TENIoP ARgaaH 1oUE HRTRC eere Re
occl usiifNcasRR05020A Pl0bASH RRSMSITAE BfbiMP 5 DY ard {EFLRY s@ﬁs&ré"@O(g,o{ngl Qchtay -

e

The time differences in the FIGS. between the rising edges of the
ai r - i wohfigiationf wall rBowsefisoed sarsarsarilh, HA tocoliugl orra-rilregnabasivensr-reht a

IS cauys by, t I e sical disstance between .the sensor, i the test
bod. - [BO5T S SRoni By Rl eSes RURETFSaR TS B et et Do e ot ilhs
abl e tallpeatdeedaby Biffadlll 8ensdel SU%, 508 udihg anfid-2ddspHotranbs@réRBdr b pRdts- f or
the nutritional conposition, COVPLEAT(r), which is a nutritional

conposi tion nmanufactured by Nestle Nubsition. COVPLEAT(r) is fornulated
with real foods including, for exanple, chicken, peas, carrots, tomatoes
and cranberry juice cocktail, as well as a fiber blend. Accordingly,
COVWPLEAT(r) is a non-viscous, |ow residue feed.



[00518]In contrast, the graph in FIG 64 illustrates that an air-in-line
sensor 606 cannot properly detect the transition fromfeed to air for a

nut riti orsiD 200MP8@Ht i on such as | SOSOURCE(r) 1.5 CAL, alpso/usatwfoasear ed by
Nestle Nutrition. In contrast to the non-viscous, |ow residue feed of FIG
63, | SOSOURCE(r) 1.5 CAL is nore viscous and, therefore, has a greater
anmount of residue. As is shown in FIG 64, the |late changes in the
air-in-line sensor 606 reading are due to the residue gradually flow ng off
the air-in-line detection chanber 618 walls WD 2011/ 008624PCT/ US2010/ 041326
whi | e dﬂﬁﬂ’ﬁﬁ fig> HevAewrdng t¢ s meppdisurtipnnfraned sppseimalp, A8yl WU%‘%HSBUaI
feed (

606, andnaaba Ty S edrFREbL bR eTaRRIRTR] ik Jfehle phud bRAIGNRNC
sensonulifgs518.he occlu5|on sensor 608 provides a clear indication of the

feed to air sition O0519]1FIG 65 illustrates that . a non-vi cou

wat er y feedﬂ‘i@ F?éséi[sfﬂéﬁf(‘f })reg}@e@zE%ﬁwéﬁlar%O@SmﬂsP ENMREH g
has at%efsfc%he&hsé %?&ﬁda% Eﬁ&tﬁh@‘ﬂr%&%ﬂé aRhsh Wréﬂ?erﬁ@%’reﬂ{e ﬁﬁleﬁP%c‘éﬁh@
sensor 608 signal. BREEZE is a fruit-flavored, clear liquid

nutri tnuutrrtanlnab@vmqag@nama ant fml@fal fesdiagwastemy A@@dilngis dbstas ey bpmew@ezdsl Y,

becau f eeds have |.ower infra-red re wat er eds, al

b odudat AT Oy B Brr eped §oh st Babaitshart sk SR e BHRBL sb RO such
that tohevildrwrd goRendial iskucaRih tHeQdhtdrsl RBAiKE gy dtm a Holeh &M GorBétefes an air-in-line
[00520] In certain enbodi nents, the presence of an occl usi on sensor 608 may

be enderfer 1 W@S@lﬂﬁlyncﬁ@tl@ftma}’fmhl@ sensgivie encagli toj biepctHowistast ait Apdoy s
t al
oor - Dot Sih D ngE BREHOR BRI iventy o B Do ByFihc e Hahr @ el i

Nest | adNb¢ hdalthrosccaRJICI AL(r) nutritional conposition, which is a

feed/ wat er bl end conp05|t|on contalnlng%hi h anpunt s of pepti de- based
protein, onB¥H3B fat tpr sxpmsle. frgverelikg &sdp.etneindragred fitingICHensd, sWictani ns

and m ?@Jl@és a r@t&s‘? ‘Mbd‘ & Eét ﬁﬁl t‘h@%eﬁgt ﬁ t8 rfeéd ﬁ@@gltlé et ¥ed m% tﬁé) r

t he fé%d/mater whi ¢ tes t ere are conditions ere
feed itulgngdf ént @stcat Foauseain Vssbomnfyedimﬁmwevada tazfd embum)tmf(resiq;e of ma@ruag

edge fluid to air_ transition) when m xed th water. .g., a,strong. .
absor B, "9 i R fhe dgeinrling Riedlog hathatler $he tansitien Sl APAEETBINTS o
r esul tredidlcahePO6 LS TRS BfncBl & ioR VHatahaRE dbQc@id chahRP el Thehelinr e,
by using both air-in-line infra-red sensors 606 and occlusion Thfra-red

sensorlmeg08ditionk s Bioweseranidcep am@scloﬁlon hensor ebserreaats s thosabsencs rmiuirdsebes af) | e

to ac teI tect initial transiti.ons ardl

foeq. dB it [HoRBLEAL o sPirbeEinrol it RuCldm AEREHIB S ST R SplSahperhF

di scl @sayr&uga&tdoalhuﬁ@edthbﬂu@mhﬁt&&ecﬁanmdcessenteral feeding systems for the
adm ni stration of nedical fluids. The cassettes typically include an

enteral fed®@¥dltube wlsmmdr@og@mr%ﬂclusmgseéwﬂpeﬁwsm measpree theanfrar e
CO””e‘%&FHgﬁtoreﬁe&eed‘h{)ﬁ' thgglﬁj @h"t’h{; %%sgét?eCR#h%h ?%m&@ Elﬂ‘é‘o&%ﬁl %;t eis

i nsertéed era

a per Iﬂlbabﬂeoﬁedpluffﬁ)rem&yer@ﬁlsfdmpelﬁiﬂ:nt o the tdgmss edw&ele&leaﬁblhg and amhicﬁ
thereby forcing a tubpjing of the cassette to be s retched into the recessed
area &f W@ilea%fagémet%f fepd dny thsetubipgusihad @&g%%tsegé@ gy adsen b obsgeddfunthedges

acr 0sg, UkigH 1d4{:8P 8%%45 gréﬁf§%$$9/a%é({3% air or air to feed transition. The direction of the

shift from the air state is dependent upon the type of feed. For example, for water and high water
content feeds, which have lower infra-red reflectance, the transition from feed to air is a falling
edge on a graph illustrating seconds on the x-axis and volts on a y-axis. In contrast, feeds that
are more viscous and reflect infra-red signals stronger than air, the inverse is true. In other
words, a more viscous feed with result with a transition from feed to air in a rising edge on a

graph illustrating second on the x-axis and volts on a y-axis. The output signal from an inlet
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which the tubing is stretched, the tubing may be kinked as the tubing is
stretched over the edges of the cassette. Such kinking is undesirable as is
may occl e 2bhiosazbe and prevent fluids from passing thPougis2eles4t3abe.

[ 00523]In an enbodi ment, and as shown in FIG 67, cassette 700 is provided
in accordance with the present disclosure. Cassette 700 includes housing
702, a recessed area 704 within housing 702, and tubing 706. Tubing 706 is
connected to cassette 700 at first and second ends 708, 710 of cassette
700. Wen_ cassette 700 is inserted into a punping device (.not. shown) having
a punpPrerpnalyeecluson sasorxamdeean adyatazepus Raiet HfurhscrvpiRHsinaRit doRlosest &
tubin S t-ubj 706 into recessed area 704 of housing 702. As
punp nggg??gﬂgﬁgiag%hhg%%%ég:tubing 706 into recessed area 704, tubing 706
is forced t[@0315aver sdharedoroeimdytanetigesmBddimeidt] Gheoprebumtl gisalpsui@ Dravhidesean

housi ng. 702 begins to faormrecessed area . Requjring tubing 7 to

t r aver &g 9fb@f§aer%t6%8da_@1§5%4% Copeiis é_ggf}ﬁa@%humo b Ca¥SEY R s

i ncr easBsy e aftdhkd khatpunh Neevi06 604 | Ipukipils adviddh6od SRR WheliRid R |
tubi ng 706 bends. [00524]I'n an enbodi nent, and to avoid kinks fromform ng
i n t ubnimgredoBnsar sysiem|666 and em ooflusayedia-rzd 4¢nsdd §stemo 6@h elsach 18 the7dninmvage be

formed into edges 714, 716 that gll.ow. tubi 706 to stretch into,.recessed
ar ea TR RONT wer o e B8 brdbyt insteteg Reror el 405 i ke pES0S
provi defrd-il REAcARR 11dht Bndtting iRyMaad1 0r eunded anhape-rédphotedrdRfortroking 6146 to
assune a softer bend as tubing 706 stretches into recessed area 704.

Not chéd 67 Dataily 6 cxauypliaeer-mnnosihfpacd sraver syptcm @0 end perdysien wéa-rpépensor

exanpl L-.Clk: A VA ) . rectangul ar, etc. In
o ensodr Ry o iR ans RO TG i PR oL St a1
"V" - shaped.[00816f or m tDpesdibg taantticatdntent\Vor ah@ipiensldgaspdsitidneusisogsitd2and
FIG 68, edges 714, 716 include a cut-away portion 722, 724 having a

subst dptidues| §f QeI [ OMNQPItIOR% 58N AR @Fpaeyiﬁengmi erampler EKES-opP-66 13%@% on
of ca i nt i i ( awn)... Cut - i 722,
724" S PP ERER R eBMIEY B AREEE 4BCin STy s e P b tha
port i @aclosion infecesisedsar @ WO4liedet vikcasity -nawionpbrdmpositkidd, [dch Dighe

conbi i.on of the cut-a ortion 722, 724 apd bevel ed. edge. 72 728 form
a "V ﬁﬁépéh? ASLUSIPY S9sOF QR gS boRr sk e B Kiprad PGHRRGHY - stihe Do

i nto ree&esed iARAFIGRA bethiten IR fihe BERA ?fihd MRINGNS B bRHRSndP L BYE e t he
formation of kinks in tubing 706 at edges 714, 716. [00525] As di scussed
above ogilubion exprersd sensof Idetw is emtsed by thenlags\phygsalfdistanza dsoracaghe semsrgn the
irrportartlé &hat i nfusi on punp cassettes be properly | oaded into punping

devi cé®'88as to avoid WD 2011/ 008624PCT/ US2010/ 041326 | eakage of i nfusi on
fluids fronoefig)cassetd shdwbbOFIGSI O, lagr didin-BRE enfRi-REE{hYorl HEEaghbidtd a
punpi ng device, the cassette nust be secured in the device so that any
movendievigs atiehiablevndieation efas densision feam feed thairtfor e puisitiongncaspositien,

casse P Ehie t he. devi c . e o] | nfusi o Ll ui o

[ 0052 @%Wgﬁa’gﬁ%oglﬁwngné{é dg #ﬁﬂﬁ%ﬁgeﬁ)@@?@&%s%g %ﬁg&?s%gr (ﬁ)hvels%edﬂ?ﬁ%lton'

i ncl udEaMLEaASSetst frd0ktandit pumidody idevbng, 8@4exdnpld,deideltcny @eas, sadb8M 800
is designed to secure cassette 802 wthipn punping device 804 through.the

use oftoHatogt ¥l Grarlearyiuiee soe<tel: asuvRd 4igt desribdadgahccortipgliof RYELEAT is a

conj unghl i1 ] ion 808 of cassette 802, as shown in FIG 69.
Pr oj ectg)lhov?l&%% (tr}wa?/esgfeugs% stantially cylindrically shaped, and may be

| ocat ed on [80518Ut er porcontoast,ahe grapppnHUGE &6 elladtracasbat aneaiBORlin@seniser 60own
in FIG 69. In an enbodi nent,. projection 808.is a peq, in, .etc. However,
the skPITPraperPadic e kil S8 Frate giofuct e tauel ARG S5 Ehape
known 150SORR @ 115NCA Ui 1 8mah@hct@XANY RestRN@AHon." BEERRAM Blthe RéMEvisdAg,
skilled artisan will also appreciate that projection 808 may be |ocated at

any p g?wefesiduqz Sfesdeoft EICBO@,§|SOS§H§1@E® |1at €A Lirisc g s':'fs\c@%aladqdhmfﬂr@d}fsmw 808
804, - LEOASITTANER LS Al Tobain 16kt bt BB foh LB iR el fe o

havi ngediing are due to the residue gradually flowing off the air-in-line detection chamber 618 walls
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upper portion 812, a lower portion 814 and a central portion 816 connecting
upper and | ower portions 812, 814. Upper portion 812 includes an arm 816
that is fwored/iosdegral |y with upper portion 812. Wil eParms88/ous26 or ned
integrally with upper portion 812 of body 810 in the illustrated

enbodi ment, the skilled artisan will appreciate that arm 818 need not be
formed integrally with body 810 and may be attached to upper portion 812 by
any attachnent nmeans known in the art. The skilled artisan will also
appreciate that arm 816 may al so be | ocated on | ower portion 814 of body
810. Adhifepugindeg devdssOUdrroptimiesdo runp ahghpnynalbylpgseofgosidya deaddaevesron 3-fsethped

porti I i t1eal: = i t [ S

Cont 1 Qe oy SRy, By HCL-ARlihY SRAERN SRP ek Ry Eodr O on,
| at ch coredsan tmaB06-lie snapEdd, thatooclanapsensos 608 paividdR2 duad iadicatBhdfitlse
rotated to the left, as is shown in FIG 69. Cassette 802 is then inserted
into E RY HEHHIER: 804. As di scussed previously, |atching mechani sm 806

and proj ectipg19p08 aglGt ggeli&atch Phal SCHYneviSRRS Sl hBryBfaed IsiM0aPRERODR (HEVi ce
804. Specifically, arm818 acts as a spring that nay be biased to rotate

upon rﬁi@é@}é rrcaﬁlufahelrh} bg Ne@tli dukritoas bes & aiffgont r}aaqﬂoadban A@Viaélsgn@phﬂ with FI G
70, WO 20 008624PCT/ US2010/ 04 [ . i,on. 824
(vt Wy Daoprosin At CQbAIRer BERELRS ebREEB0n s Bt Geu gl Er

818 t eupitihaPBRcRSE aREMRLNTs 8eWit&e &Y. APIRESISED pM oS, P&ahiioRaBRAfkiAt
agai nst punpi ng device 804 rotates |atching nmechanism 806 slightly in a

cl ockviase lagyar érfrd-end. reflertendenyatent Ehihey! prodheni sasiBosofsat ghthehagglaetof dhe 808
W th i L0 ‘AN . eni i ted contiguous
vy 8085708, PAR, URISE: POGH 90 o SRR RZR iyl o8 o, opt

traversed hgo320pj ect ilprRcB4D catholdahaid, Nl PREARBI0$ 1N &26luk0a ksnwa o8 e BO2
into place, as will be discussed further below. As cassette 802 continues
to be PAEY focRropei b dpfaein HYiddievait Bragaton. pHeperen HHs SoBotRIVRY e 25 pERi ng

826. EQ%@QI%] Wisneé H[u‘éﬁ&'te?%r%%ﬁgf&%ﬂe }aﬁ-ihﬁln%%ﬁgdoc%ﬂgioﬂé%%g?&lc%?a?hﬂ&ﬂesﬁlﬂéﬁ)i ng

devi ce inTreaction to t as of curved portion I ng
necharfieemB66g withl Nesoits Aferiton/n tGRGC bk Wnsteitional cwpppsitibh,owhiBR s & Geatibwatear m

818 froma |l eft. side of .punping device 804 to ri ght side. | at chin
nechar??% EOPOPIR R8T &g&h-%m&?m F%f%% P8 I%W%gﬁa%éf@égldguﬁnﬁmy
porti QvBRE: 1cyd18 of AhAbidmhtOf viladlifd A REGHAN AN BOGN ARTIL. F6EHR BEIRfion
cut-away portion 828 by projection 808 pulls cassette 802 into proper

al i gnemel isrvepuwpiinter dles/Tecd/ Wa0 blensl, whichhodwatesnthat Berezdre cpodisey whee th

shows cassette 802 fully insert into ing devi ce, 804 .and | at chi .n
recharrerrgsaty gl fsdesobherid 2Rl (a% S Sl o TR e o
punpi Rghcdamixe@ wildwatthee.g.1 9Rtrosd doffer PMigndedeNic® &P fahdicdi)dQhica el ved
portion 830 that is so constructed and arranged to receive curved portion

824 ofother ppBegesultinwe @celasion snsgRogA caipegodBvi ce 804 al | ows | atching
hani full t : : i al | {on.832 of
rechant sm .Eiﬁ?@szgf 4 u ﬁﬁe%e%x%mg¥ }‘é@@oﬁng*%%halrngpﬁgﬁshﬁQ&é£§%§9Js[ %f&%ﬁ %C?l%l(ﬁl 0

| ower portion faces out evi ce e use of
a | at difragedneeaiorn b88N dadscttéearddypenmasalid pesermldispicatibald beabsd toplceurdesi gn
that does not require a spring to proyide snap action for insertion of a

cassetdetct witel Juphfppinfipngdoneegandlgsn et thederd W8S chi ng mechani smincl udes a

anot her enioiioknt a8 1B U R e s Ry oy 40 b in
combination with enteral feeding systems for the administration of medical fluids. The cassettes
typically include an enteral feeding tube set having several long sections of tubing that are
connected to a centralized, shorter section of tubing. When the cassette is inserted into a
pumping device of the enteral feeding system, a pump (e.g., a peristaltic pump) may be forced
into a recessed area of the cassette, thereby forcing a tubing of the cassette to be stretched into

the recessed area of the cassette. Because infusion cassettes typically have blunt edges across
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i ncl ude nore than one curved portion 830 to allow | atching nmechani sm 806 to
fully rotate froman open to a closed position. In the enbodi nent

i1l ustratwo20n/068624 73, arm 818 of | atchi ng nechani sm 8®6TdBse&0/06t326 Nncl uded
curved portion 824. Accordingly, the skilled artisan will appreciate that

| at chi ng nechani sm 806 need not operate solely via the spring action of the
WO 2011/ 008624PCT/ US2010/ 041326 curved portion 824, and nmay include

i nternal conponents that provide snap action for |atching nechani sm 806.

[ 00533] I.n anot her _enbodi nent, and simlar to the air-in-line sensor and

occl usvhieh dierulipg drevictdsd dihg Sbing may b énkert agtherybing) iy sirgtahedovar fhgrcelges
sensor Vi 0 : g sl I : y be
dsed 06 Her SR Rnuh A LLARENIBSS R Fcckith T AEEHAN Q¥ Ay BT RelP
devi cpa®rp thnalighnthavubt.her cassette 802 is properly inserted into punping

device 904. T use of suc .latch detection vice 900 serve as.a
safety feat[ﬁ@%bf puﬁrﬁiaﬁge frpentopul %yﬁw&hm g ﬁé, ggpact %ﬁ@r@ﬂd@f in

medi cabcdrlishcd Wit @d %?es@ﬁ‘tscﬁgléﬁlreg 022 448kE360 fn@fﬁd@@ﬁé@sﬁﬂﬁ P02 rb&sddl drya AR
correctly inserted into punping device 904. [00534] For exanple, and simlar

t o t hevithim hpusing &, andl tuberg 136, chubsied 3¢ iscdovnatsl tdassseitb@d) abiostand deeondat ch
' 0 incl i - r.ed 906 that, h infra-red
o ¢ aPoS gt I o s Rane B, Sieh Brotia Al SEsRirERl armbPEgraRs Bahe sho
a por thiaGing Qf pudkiTPi NeucHaN! ol eQQﬂpleT@%ﬂiﬂilﬁapﬁﬁi@, ﬁml%tm cORBctIRbIRE76RRRD! €
y

of emtting an infra-red signal that is reflected an infra-red
ref | eduphes tebing 706 mtpxcedssed prge JA4 & hogding 7R rscpinped 1Bytretehes ¢1fd pushes

phof[ Ottrtﬁﬁg '76(% o ?ﬁi]cgss% apeld%iél,nt%bgl HO%E{S ?o%'ed 903%35(%‘55529‘1 8%1& ét%ﬁ %%4?%’6 of .
prolec¥ om any Tocation on’ punpi ng device . pendi ng oR the’ lotati on
of i nfhbasihgdoenmilidrehofBe g02 gk ng foew irces@ddarcd 1641 R &fuirdigmuBing TRy thave
an infra-red reflecting surface 9 on_ an outerﬁgortion‘that corresponds to

12 .
the | deemseandfo ped pinddess /& B tPtS@prctl}GBtoali’?Hesﬁ eise randnaeses drorisksiieh a
confi iﬁéV@@wﬂ?ﬁmﬁ%?ﬁEQ5$ﬁﬁﬁvﬂﬁﬁ?%éngufﬂﬁﬁ%%ﬁ§ns'Stor 910 fromreceiving

the infraZred signal until casset y and/or properly inserted into
punpi ng de\0@¥4904 arid ahleentodtnsdnt,aamh 814 0idskihks Frpncfonser, in[ tiBHRZS10Bat the

exanpl e, punmpi deyi c 04 of 74 may include an infra-r ensor 906
i ncl ud?rgoRe ieﬂg?sas\rféﬁ Witk 968 RTRe g1 DEPeh TS ye&s the 73865@05@?& tion
916 ofymH 8% dekichen®0tbcedsad Gltadf (M YftodrBenANeCatdd shdth! G0 £h1d eidRGhi ve
surface 912 at a corresponding |ocation thereon.” I n such an embodi nent,

when awotphes 41HAS0frudbvige fubing @@ wath|aowknawhat eswded sha@o 2hantoivs esbifig dehton t h

it 1 oo Bich oot PRTBIDP SBEEhEGnd o arhi PLaSPuRtald 8k e o2

and r eagishgid ownhia théhitandledn@ ot etdnagls| ®htlcir8didy, “WrigbpdNAblak esjubkal
cassette 902 is fully and properly inserted in to puqying device 904. WO
2011/ GOESRAPCTHOSAD10Y onbauwmen0iEsEited mkdohes. raiehedi Hent'20 grmpibsgndels ce
904 of.+Fl 7 Lhel ik & i dj n_jnfray4red
e t v 09 forkl s MG AR SIS SRASBE pieidad D07 HELRS) 0 48N
Casset7l 6 ideddmyuthianag parionTf22a72€tavied b eghistangiaBy sdraicercABH shdpeawhich opens
correspondi ng | ocation thereon._In such an enbodi nent, when_ cassette 902
has béka dirgriian plragsriieniof Fassetis AR AE aRMMBE dgvice &otishewn). ry-ayaypertion
eni t t ed) by an ffifdansed §Thd 1d b 108 Eerta pbibh 30’
refl e?tqlz’\% sgr ac%%é%qaﬁ?ér%%re? @é% égied?ﬁz ?ﬁ’%z;%go r ege p oP%t rgag)giaglgtc)erss%dm,
whi ch areadi(gadidisoff hatawea yeeidne7220224.s Thekbmbanatompobiherduy-awag pottied 722, 724
punp! rallgd %%gellgc? e goe4726, 728 form a “V”-shape that allows tubing 706 to bend softly as tubing is

stretched into recessed area 704. The softer bend of tubing 706 helps to prevent the formation of

kinks in tubing 706 at edges 714, 716.

[00525] As discussed above with respect to flow restriction devices for cassettes, it

is important that infusion pump cassettes be properly loaded into pumping devices so as to avoid
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[00537] In an alternative enbodi nent, and as di scussed previously wth
respect to the air-in-line sensor device and the occlusion sensor device,

t he presewbd2digoB@sure al so provides a cassette 902 haviPag/us2e0mpBaent 918
that provides a false reading to the latch sensor 906. In other words,
cassettes of the present disclosure may include a conponent that provides a
consi stent positive reading to infra-red sensors of the |atch sensor device
900 such that infra-red sensors will not detect any changes to the strength
of an emtted . infra-red signal. [00538%F0r exanpl e, a cassette 902 may be

: ) .nmay
manuf dedkageaf iyfpsign iy fom thensssirdiattubing. + Ynplaglyi geccapioprdy ipsseed wgfotdo
| at ch se . i i he
art t R (R (R R TR 8P Shr b AOBLHEP oL ERTRROGRL STAMR a2
i nf r a-or edsssitgdads mackift thet pusitionf afathe easssign sathinsthetdenrics ue lvat deatakagt rod-thed
sensor. gﬁtﬁghggtects no change in the strength of the infra-red signal.
The C@W% B9y include, for exanple, an infra-red reflective surface
such as Whijh@sJepPrer af af Hbdinhdnf SHiillaRAverdSydERBSE Brddi M tAMShudQra
infra-red reflective plastics, glass, paint, ?ape, etc. Al though conponent
918 i sasskitei862 atckeadpumpiER Gevied 864 Bluid delivent susical 8} Lishlesigned torscaxanpisetfe t ape
or paint, the skilled artj wi |l ,understand that the previousl. nti oned
" P ratietdiec PEPuiehy g G BB MR TR A0 & TP L r e
mat er iggh sthisn@Wiksi il ddnguntibn WiBY aiRojéssh 809@33ldcat w02r eadhdign GRMMONEIE 918
may be | ocated on cassette 902, npi ng device 904 or a |atch arm 914

0C¢ 902, pun :
i nt er Medicetian §05pay bewndsiantgly anmdriedllysheped, ped mag tieyecatadrdnaaneoudarpor iy
exanpl @, .i i C . i i - ref i iece
ot sty SR s B ARG o SSTERRRAL 0 B AR s e bl LI B
sur f ageg,9d Bin, Ste¢ hHawe st thg kil teld iiti shinl Willadgpesuidtaticdd pssjocdn EB6mbp hevd nyan
infra-red signal using an infra-red reflective light em tting di ode 908,

whi ch Shafe %@V‘fnelflltfh%f‘fé&l%‘é‘ﬁ% far exarade.ablanen freenapBheit. SasskiHekaripanchilli | |
P ecer o B Bhl frolaoR 08 Moy MOBEM SIS, MR T P BTSN 2t Rg u¥ Wt

conf i gugchdniam,80batndhpreenisar 8@k aiccabl® @6 camnunicatettb okusdsyctteef(Ri e plaposi ti ve
and continuous.infra-red signal regardl ess of whether latch 914 is fully
and pEUHENQ%AEYFﬁ & to secure cassette 902 in punping device 904.

[00540] Casg6d4295 of thenRnaAMhe] BEMOSHERNRIPYIEAE1cRRINE hdodd 108 8 Mg an
advantages to aid in delivering nedical fluids to a patient. For exanple,
cassetuppe pirtiomé 1 pr & devr irsw! dktired aegniralgarden 8Bhé cenmceting eppacinidiewer

t toint t with devi f a. ' devi ce.wi th which
coabotpdishs szLs " GhAFnolidn's I RUREEY aE¥ Rag naf cDRReF ueS b ki oot D ©
cut - awdytidhog 12, ONBhiRf arth 886 SLfdrMch Qkigbdy tWigh uppdrPuristbBNY 00holyI@16as sk t €

to be stretched over edges of the cassette housing w thout kinking when a
punp olustiatedpemprdigicdfeviie skifled metsen weidl onrrerise dhatetras 868 nged aobbe tfhemed

. di ‘ i ecl
o ovt el SREEROE) K10, REE BT e MRREERTMARE sBhch FEb PRy bR IR,
i nt er &aebwwiih hhe arp dhe kBledfartidag willngddongppilevdte ehat iatmisd 6imposlkant lédasdd dhe

cassettes are properly inserted into punping devices.. [00541]1n an
enbodilPsf Portigns 8;55 os&ady dildcrosiirbordrands R1G. edsbuppiag dexice §94 dnglrdssent

et for bl ' AVt o
Govt oo PP G pedETELRRERTSIRE il SRS T (AR PRI e
1000 irecepvementialchortldres iteafitmay 810ui d del i very system 1000 incl udes” a

cassette 1 d a punpi ng device 1004 hgyj ng an gpeni ng 1006 _.so
const 1 uct cdVGHE ar r aNbSRER0T SHER TECRHOT FUe FaoaEedARE T RUbCasT PR e
openi REgmk¥3Q8s rRASS &Y the 1002 iSiheWndn FagecR eaRbte QMY RerOhs@RaGRRIWMEEN al |
sides of cassette 1002 and the interior of opening 1006. However, cassette

1002 slvigt d04eedaichssed preyicasiyo éshynavmeshanpsesteahd mojscopedithast 1aoeher to

[ 005421 E4E LASEe SRR hindiR02c500Ub SRLIGER, | AReE et APy RENAMAS 10

biased to rotate upon release of the bias to lock cassette 802 in place. As is shown in FIG. 70,
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orientation to avoid damagi ng or breaking cassette 1002. In an enbodi nent,
and to ensure that cassette 1002 is properly inserted into opening 1006,
cassett e WOQRI/®8§rovi ded with tab nmenbers 1008, 1010 t RQT/Cs01/041326
conjunction with | edges 1012 of punping device 1004. The skilled artisan
wi || appreciate that, although only one |l edge 1012 is illustrated in FIG
75, punping device 1004 may al so have an opposite yet identical |edge (now
shown) on the opposite side of punping device 1004. For exanple, FIG 76
shows two | edges 1012, 1028, one on either side of punping device 1004.
2011/ @GBG@&F’@%@SZ‘@W@@P@% §2dobatapapaby prerisd 8t ABHB! PepRDEHsyicp804 so as

pr oj eGt | t hat E / | i r S - 1014,
1076 o7 PR PR Fh 0h QTR bR HOE 04 Pl SRCcREEaRISH 2 IR it
1002 ipatpinpudqriices(daviates 1400k gwhehatiatn 0erdhightdy 09 8lock@ikO dorocticactRétetige s

1012, .1028. In_ an. e i nt, t.ab. mepbers, 1008, 1010 e W ng-.sh d
pr oj eé%tplaﬁg,m%@avléms"?@ﬁﬁﬁgﬁs progsctip g&%“ﬁ@ean WQF@P&&W%E@W on %@gns a

5Ub5tiﬂkhﬁ&'%MTRMRQQQdQ%ﬁE@&ﬂ@H@%,&H@&E(ﬁﬁﬁmhﬁﬁ%ﬂ§ni@2%%@&@w&fﬁﬁhﬁﬂ%lﬂﬂd to
t he opposite end al ong one side of the rounded rectangul ar shape. An

exenplvdrgh “wil hg-teAvaped 'bymrojeeaer 808 29@8chin® hiEchanisrh |806t lpeltsechssattcFH0S, inkb.
The skilled artisan wl| reci ate, howev that tah nenbers 1008, .1010
my Uity LR RRB RIS, R AR TR IO ghes RS Fed dhP TR ar
squar gevice 8baN@ieation S Wilihntdriopamigpkas., etc. [00544] For exanple, FIG 77
illustrates another enbodi ment of cassette 1002 having i nward extending tab

menbers 10080520p10 t H¥bheraewved pertign &d4tiy rgdeased apd puvics @gapgpunee gempd ng

devi ¢ [ . . aC 4 8. Iln this
erboartil e I8 1 BB FETBERE Qo A FR AL oL ST 800 S P2 orh s e
Tab mendekivisciR@8p pdAibd JT0Yo heovk armesd Sifrdineanét sidk bh peapmgtdeeicd 802 to h Right
anot her enbodi ment, however, tab nenbers 1008, 1010 nay be adhered to

cassettds: 1 Rtchimpmeshanis 80¢ sotaigd sowsT-¢lae Witk pamctmxwr tryrerea s uhEiber s
1008, 1040 i , : ' 8,
1010 %ﬁéoglc%jgg Rt I&ag‘qﬁ?glf 14%111%%%%?%5\%%@@%@ ﬁ%‘leg%? ¥ ngﬁé‘}&?‘%agﬁ m\jme% S

appr eprateionhtls mdbsmbteee BOQ Antogyroparciligomentoinepuniyamg tlmocd 8@, menbeheyvi 608,

1010.E46>gp enbodi nent, cassette 1002 includes a nunber of tab nenbers
1008, 1916 sel ected fromthe group consisting of one, two, three, four,

five, six qposzeMbi natdiang, thenehssEROBIBIAS, sREMEY il Blfpinkddevidt @Y and
enbodi nent, tab nenbers 1008, 1010 may be l'ocated on an upper portion of

first lapoling eaashehisthddowally sota@ddsuch Ol aoh Hésis docated1Q02 right side dif pyimping

| edges, 101 al.sp be | ocated on_an er rtion 1018 of sjde walls of
opent g 608 Th EER i oL Al fr i BREGLBEN ¢ Pt BlrBnotighBahRy *Sne
upper cpfdthuc@d dddl&ragcd t6irb@ivetirved porpAl 10 406N 8381 | Cwstd pbRIbni FBOFLE.
75, an upper portion of an opposite side wall (not shown) is present on an
opposiPtgPsieéevade Hdnplong laehingenechamsmiafe teifplly edatgstehsthat qisubstatigBy flat

appr ecj he 8 . ted on an upper
porti ﬁﬁ%ﬁf§?3%1ﬁg$ﬂg§%gf%%1%%%éwﬂ%%?qﬁ%§5ggﬂﬁ%é§§g %g? any portion of side
wal I's 1014,[005316. WOT2Quké @D R621k RG]/ lsh@di@mOd1tB2 Gy jcOdB érih dduatiove graleddsce
1004 may include a portion 1020 that is designed to . i i
simple design that does not require a spring to provide snap action for insertion of a cassette into
a pumping device. Rather, the latching mechanism includes a handle arm that is configured to
provide such snap action.
[00532] In another embodiment, as shown in FIG. 73, pumping device 804 may
include more than one curved portion 830 to allow latching mechanism 806 to fully rotate from
an open to a closed position. In the embodiment illustrated in FIG. 73, arm 818 of latching

mechanism 806 does not included curved portion 824. Accordingly, the skilled artisan will

appreciate that latching mechanism 806 need not operate solely via the spring action of the
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prevent cassette 1002 from being inserted incorrectly. For exanple, if it
is attenpted to | oad cassette 1002 into opening 1006 upsi de-down, tab
menber s MWO0&01110824woul d contact portion 1020, whi ch womrCa/yse@vent32eassett e
1002 frombeing inserted in such orientation. The skilled artisan wll
appreciate that portion 1020 need not have any specific shape so |long as
portion 1020 prevents cassette 1002 from being inserted into opening 1006
in an incorrect orientation when portion 1020 contacts tab nmenbers 1008,
1010. [00548]In operation, as cassette 1002 is being inserted |nto openi ng
1006 SHIYSHRoTHRY Sed ieped mayoinclude ptpmahermapongns, th%ﬁmrewﬁa spamctign; fgh échipg h

| edges, 1@ 2cmWokch Wi Il aid in guiding cassette 1002 into proper placenent
wi t hi n punpi ng device 1004. Accordingly, tab nenbers 1008, 1010 and | edges
1012 ensur ¢00333{ cas ﬂetahmhér%ﬂbdcﬁmpmtoamf $ipnilaett the ed-imlinkisenspuagpd ogelakdmi ce

1004 and not | nserted r_or far enqugh into o eni 006.
[ 00549F2%°h dgKiseh }Sc‘éﬁ%ffi) tFIac gg lelett@t?Po%)gatg%;?elb“@r |61F é’@g Q]/G ‘gﬁ P4e5e8yo or
ot her d‘i‘éc[c%ﬁlte' on&kh 's@ﬁ’éo?%&"ce b@@%n&;pb@rﬁ%&{ f Hbatt GRSR&t S %as%@@ez 9bS hR§ Be&T | Y

inserted into punping device 1004.” For exanple, cassette 1002 nay have
di r ectihssriad intedi catnaring GRRics U¥H asd/of mheéwarqalmttetéﬂﬁ isogmphlégtlhwrtﬂdt mid i on,

br *on B o Jdebe 31860 Bepols AL St A e en S 354 Pt iar

i ndi caf Qurmbfd2 dbwic® V08 ye ol itigh theOpurRfing JfoP niedIchPEIRidS hrégeht Sash@tcpy@mer |y
read by a patient or healthcare provider rnserting cassette 1002 into

punpi nglegeiiccasseto02 sifelly ard eircatly oweupd intapyepinhdeyise Peéht or heal theare
der t t 0
Dt s oObBF" L CTREELRaROREL R TUTRL RO B8N, 8¢ B BREGH dic

at t enpescribed iabsed, tth€ &L tdngorl @B2cd POy ptlnde d@\ilil&aerel;{()&ﬂsdrm%nthuﬂ)ﬁésdzﬁr down
orientation, the at|ent will realize that directional indicator 1022 is

upsi debisii rittep %@@s@éhmfrawm ehotairnsisirapeci R r ehetordiede TS RBIADOD | s
bei n rr is
PF1 oo pEy o SR UERY Iofra-e B RpRL SN0 BE Sl B OO M Biffulod WA
under shansl rd:ﬂmteddmyr em:unfmqmld reflditoatsarfadd2P2 why lbteh any 1€t drelr receiwediby the

symbol.s, or ers to indicate a proper ation of sette 1002 for
 nser thTIchpLp HARSISIG 93@#&&1% dogs o4 ﬁﬁfr%redd?%@f. R & meiseh i 1022
may al.gp 10&1ti8h A ﬁ&ﬂblﬁ%'d@{zlc@@oﬂ})@éﬁénﬁﬁﬁg'd?ldih‘é%@atﬁnt&pin% rERSRRt k002

Directional indicator may also be a different witten indicator such
as t heupipigsdevicei04, tedatgh atm Phé nedyi Havedn amﬁra -salreflpdtingapghec? B @ ahautet he

di | 2011/ 008624 PCT/ 20 041 d 2 d
R R e e S A SN A L B L B e 2

Wil appk atoafiguratiat nﬁaqﬁatehethﬂeQ{aﬁaJﬂayphdi@twﬂetme ffdiﬁfﬂedé{l@ngjtlfeQﬁfrh-@étﬁ|
i ndi cator 1022 and i n any conbination of directional indicators 1002. For

ex anplsignal yntd gassaioi ey and/as pepedy Tooted el pieRing Hevigy PR4 &l the ditehaarsy
thls qnd %@> g al so includes an arrow point toward a top side 1026 of
cassette %002. ﬁ% %551]Sinilarly, the directional indicator 1022 may be
applied to[60538$soci doedxwnple, pampist devilR0N4byf AIY. Treanyg kolodn ahrinfrbecdrt .
For exanple, directional indicator 1022 may. be on a sticker and adhere to
first seyor JAG iRpluding ap indaresd arpiter 99 wad r%@w 9#%@5@: £ FBI%pd NeEHamlo
nanuf set 1 Y r 22
e Abe B g Loy a8 oy PRV ol B IR RPRE sLfe e9‘1%oaﬁjﬂpm
phyS|cahethémgnOQﬁdeM£@nldnahdiw@emmmmnwﬁozﬂwnsnn6ﬂ4hhmﬁﬂbenuuajmnwekito

t he exa Ie ovided yn th ent di ure.so |l on s directional

| nai cAf BRsGE R R e WG DRI ruon 3 g tb ol et BEvedSR i he

Pr Opelenfifié By alnl Afrattkd Casiast Hes m%’ﬂefcerd HIMSRE tmi%lrédnie&le@ﬂﬂ\seogmacémzcendlom
[00552] I n yet another embodinent, an anti-free flow valve assenbly is

provi degtived byeshe infa-fed ephotdtrmsisfor f910i ovhidhr odifhates ibatt caspatty A4S oc fudlyeandni t h
a cassett priaor to i nser.ti on. of(%he cassette into a punping device and/or
connec?tr?peﬁytlgseate%éﬂ CPURs ?V“f rated in FIG 78, in an enbodi nent, an
anti-free flow val ve nechani sm 1100 i ncludes a cassette 1102 and a cap 1104
configured for renovable insertion into an opening 1136 of cassette 1102.
Cassette 1102 includes a tubing side NO6 havi ng notches 1108 for accepting
tubi ng, and a distal side 1110 for engagenent with cap 1104.




[ 00553] Cassette 1102 includes a stopper 1112 for stabilization and
prevention of novenent of cap 1104 when cap 1104 is renovably inserted into
cassette woQR11/@862w | | be di scussed further bel ow. Stopper/uB2did/ onesgs be any
structure or nmechanismthat is so constructed and arranged to prevent
front-to-back or side-to-side notion of cap 1104 when cap 1104 is inserted

into cassette 1102. In an enbodinent, and as illustrated in FIG 78,
stopper 1112 is a substantially circular shaped di sk 1114 having a
projection 1116 that extends fromthe disk 1114, on an outer edge of disk

1114, in al8QB¥l ant i dniapother ﬁ@h@ﬁl&tﬁmarpuwm@eﬁiewqen9q4h?% Kirbdamare hicluds ‘i“bul ar
shape e VEIER i

proreg??oﬁ 1&%%§~$%b§§@§&§Q§bﬁpgqgg gﬁ%%G%%ent o%mgéﬁﬁ%%g%;%ﬂhewgf%
arti sauampirg daplpe edat eCafietve\POL , miahahavet ammafral&d?reﬁ‘eqnvbam&faaay%ﬂ 2ze aor

shape known in the art includjng, for exa rectan ul a

2011/ @9@8@@@@% Ussiitn/ @&rfgéedftnr ?%Itgtn Sl O@B}eem‘gtlen 635 %ttffné%ﬁ?t SR Wbt eof
so | oRgketSd %ﬁt@p;ﬁﬁﬁ &%jd%w@é e)‘()@“% mt?a(-réd' Hgﬁeﬁ erﬁl’ft@di‘ﬁo t abagk-RH e?ﬁlﬁ@r bo $d de
notion of cap 110 en cap 1104 is inserted into cassette 110

[ 00554§:ﬂ€@a®seﬁfttbe 1111f052redl @ﬂecrtmel wdiese 82¢iand ubevadelpe dwi mr&aﬂ¢¢8>hat®¢taa51stor

bst ially. I 0 th t nt ended. t
i | 2ty el RSO kSR uruErapit SR SRR e el EE Y e 1 n
FIG 86 anqoy#37f be dhesuss@dtiidéhbelimes, aid aCasaRbdRprbHodsiglviith tcBsdctees a
connecting element 1124 that sits within a recess 1126 of cassette 1102 and
j oi ns thew-ippas pangorsdarics aof theecshisioniseasordaviap therbissenielincloseisreapyiges

I tead t I
ubst arrarie 0 R LI Bl K UhR | RySRRGpE YE e 0Eh s 2061

snap- foltttert\hardeoeassafe@ ¢fothat prepaﬁtdlaﬂctsyarealhmyndmhmerme@mpagexﬁltﬁmneptovﬂdbaéh as
val ve arm 1122 rocks between a bIocklng position and a free-fl ow position,

as wi [CPRYECRfinostive depding Bvinfrafed squsems of ther letcl apnser devigs BOQ syt thatipfp-red
conne haped and nma
R e
hem spheri ¢a0538pr corfor nacta'rnpltfs t heseot PAD5HS) As showlaciuredrif@G u¥d, witlhp 1104

is substantially cylindr i i n.sha nd inc e n actuatin r.o tion
1130 tREPOpEt Q&gé%ﬁs‘ﬁl Seat?adlﬁg giﬁgﬂs@é%%‘ggé C} HERPULYt %‘Egzln@tl Sal ve
arm 1142 ¢ gane%@ kh@kh Hch@ A tRAT A Ad3Y sQFfictRR ard Qshsistent Qﬁ@ﬁﬁt@q ahrétﬁﬁtted
openi ng” 1136 of cassette 1102, as shown in greater detail in FIG . In an
enbodiimsnted sgnal ézta¢1<n‘g> the @qlfeqrtqdmnmwsthlassunbtlmh etfrgamdt scosor _‘SY.Sth@mctsrmt es
with a,cor restﬁ nﬁtt he%é{)ort i.on 1135 of backt end . %1 41 CeH val ve. arm
1122 E@ggrgl Sﬁ & 'T%b“%?%]e G SHROLSH ?@ylﬂ &t 8re§W%P p%hlng
1136, in@4- ﬁé&ﬁ‘éﬂ@&fv%lsﬁffaéelﬁt%h QR gage papfieornoheharid wemEd, ap dbiddad plevicakyeor m
1122 to press downward on back end 1134, thereby rotati val ve arm 1122

abgut infrasrad efeative plastics, ghass, PeApaRE. €tsn HEouEk C@@P(Plietlih9118?@8§1usalﬁtﬁdlltlfﬂ@ng a
thr ough FobiTAg AR e FoP prai@uiaft L GARC tey gt Bis i Bhacidfyr af™

subst ahd padvigusBy hientdsricdainfianred hafpetive heatsdls,| cﬁda@r hddidona 1h1fra-&m) fcﬁtacatzee

t hat cap 1104 may. have any shape known in the art such as, for exanple,
cyl i ndnaterals kIFQé?t‘}t]alrf prmaxbhesefcal | or conbinations ther eof S| mlarly,

al t hough ag[b 1”9 prP%ls%%é I é@ﬁoﬁeﬁt '9'15%‘%1?& ?é Gbaftd &?be&get @%Mﬁény

rectangul a hape, the s arti san appreciate t at a
pr oj edlevion 904 Bﬂa ﬂ\aatyh Mv@l@mhamdlatdﬂatchl SSl;lSdr @06 erdnplaercd sefstian ‘sur&atde;ﬁlz

cylindgrical, rectan trlan ul ar er| nbi nati ans t herepf.

b 20 o) GouBRanE I SobREA, SO8PTtTEEIS Ba o G RORLLs GL Y AT

ar r angRdrhQidte ¢atl 8ciBoPO0E 188 1ﬁfra-@ed ft@lee@ve alrtatéblgng eEhOS canfigtRiRG WHET

therein. It is inmportant to ensure that the tubi ntgI (not shown)™ packaged
f4r

W t h @ﬁgweltatca 092 Yvew erott dpewdpace @tgnalmmag ed idirairedy rgiec ey Ilglgt onitting

T4 "GP iSRS SRR SET AN B EOCa R, S EEh T Rl
from eéueereungj fnifi@-rbd REMGr Pystah utagtlﬂeawphomraﬁmaﬂIrateesvertdler aeordigPtol 104

may be renoved by the patient or a care-giver and the tubing portion
connected to a patient line, as will I¥d di scussed bel ow.



[ 00558] The enbodi ment illustrated in FIG 80 is useful for packagi ng and
shi ppi ng of cassette 1102 in conbination with tubing (not shown). Shipping
casset t e WoQR1I/008@4f r ee-f| ow position prevents extendedPpEiSeals/0ef32¢ i ne
during which a tube bl ocking portion 1138 of valve arm 1122 applies stress
to the tubing. This reduction in stress may |lead to | ess danage of the
tubing prior to use by a patient, which may result in less reported

i nstances of treatnent mal functions. [00559] When a patient is ready to
begin treatnent usin punpi ng devi ce (not shown) and cassette 1102,

pat i erficlss Ay wwaéwevgéche%sﬁsq flovice 9%%%%@@@%1&0?2%% RORItiyF @B geRjEyous

not ch t 4 f

not Chqrgﬁref)%d & \J;égagcrﬂ%is 1&@%11%%% 18{%1?56&‘461 gfﬁltlf:ag% %@%ﬂ? clch?h \& s@&ﬁ% %&s%ﬁtte
engag@r@@mrtpmpmgmlevmw&) and return tube bl ocking porti on 1138 of valve arm

1122 to it ed po ition, .which vents free-fl ow ub| not
shown) . ﬂ@%@E 1104 BEtRa R TEPTFBHTRRNEE PRVIdoEVers ﬁr f:%rfgla oy

from gid ﬁhtﬂeﬂgex%@médﬁ%l fﬁh@svre)a Faaue Fok @%@;&1@ ARttt Lbt g Fe@@htrar%éro%re ma
connected to a patient line for receipt of therapy. V%en cassette 110

i nser tiedudenindraared wefbdotige demiporento that serattheith wampion giedlevs (0] a\rprumpntgarden%
interna b nenb r for app essu to b ck e 1134 of valve arm
1155 ogt Wb R RT oo RE D Fos Dol S ERGEs e b dsn 10y BBl G he
t ubi Ngortldhs tolrre Jaés%ﬁe hbewnPest bil@R wised bt etalsttahd pyeEkttid dv@Wed g8 ¥he

t hrough the tubing to provide therapy to a patient. [00560]1n another
enmbodicawsatic hausnag withpub &inksra whan copiyinp i the nwing dpviee it scosived eithin a

free- f ng S £ or
exanpie e Eh bp SRt oACBFEE Rk Se dhe WACRECSER: B3 AR g
above préwidé Nifferegganthodiagntsl 2@&1 aquirei corhpudestsanf abé U@tsselttg o ahteetd @mthlzoz
t hat extends fronrcap 1200, as wel| as a notched portion 1204 that is
confi gam@an%s ehihsgumping fevies ipéy mnortant that (hg) pesclphiersePholssTtesi w9 ar
to vaI y;g 008624PCT/ US2010/ 041326 arm 1122 descri bed above. In this
enbodi rrerIr) cap 1200 is so constructed and arranged to receive a |uer 1206,
as illust rdowl] in Fl G &lbmbaiinfeing the preemtediscldR08, relatsi ® sdvsettesi mviaidG,
82. . [ 00561 L er 1 06 includes a hoohr portion, 1210, a fin por%ron
1212, YfferRpteogagn %I #puding g gasgeife fig, groprigaligatisnt prthgya pymping dggise

puNpi RGaHRNI €51 HASIBLTECa hrckifal A J@FV@]B/V systchl eG0tEH RO ddR 1#nOckiiar
1206 resides wthin cap 1200, which aids in maintaining the sterility of

t hr eadbid enliverp 1S4$tbelf b9 inistusiasledcaspaitc1 D002 gl 6 qmepnedevioe d 0pathagmyg 41 ne

for thera n 2 r 1206 ctedtothetublng
nssoc Par Qi wpdh % AuERlad T8 Pineel 6 rerERR SRR OFR "RRER BPeh LS anthi S
t ubi N4 006, 8EEEtI0E2 IZokBd AR DEMADhMBENt ITtsPadctbngnedidsidR 1 @bsclteie00L 26 on
an outflow side of the cassette 1218. Accor di ngl in order for the Eatlent

to redks yctitreplapyeninei@the Hrmpichgeagessicc )02 WYdlge@r#bsbe tseatigndyetthgut  of
cap l%gs(%ﬁ@g]tg&g%e%e@ to a patient line using threaded end 1214. Fin

portion 06 aids in gripping and rotating luer 1206 to attach

lluer 1206 tjo0s42pat i eMurthemeasse@OIOF] Shatld anlytise msialvinespaiimpdO0Et one
actuating proj ectl n 1202 of caE 1200 rraé be so conlgtruct ed q?nd arranged so
as to Oélﬁgfagenao dei éalargﬁlg RbPreakipEPRsete dPPheln eemnpodimenp aa¢ (PR Bat | ow

of Tl uhdgd 'P(Z(%J@ @Féﬂggzﬁﬁ%%tg&i iR oﬁesrfe}#%s $60¢6. Casstid %dyfis pRIRH, wﬁ{:trag Hdrfifbrs

proj ection 1202 I's | ed 'nto a first opening 0 on a
di st all088.dH) 16f thetawsek frecd@iBtimherich edgedt ¢®rmjof)pumpm|g de2@4 W04acTheaskithel

projection 1202 en rr ndi n otc orti a valve arm
P et P Tagwvas o E B SRt TeREnyarts 1RRuio b ot ppER

pr evenfei g 100¥ ratlsoqraveIaﬁlo%gslegye@idelnaean 1@&%%@«9%&@1@) 326R d é)g)oﬂfé)éﬂi@@ﬂ

[ 00563] For exanple, after combination of cap 1200 and | uer

i |1 ustprapeag device 1004. For example, FIG. 76 shows two ledges 1012, 1028, one on elther side of

pumping device 1004.
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in FIG 82), hook portion 1210 of luer 1206 may be inserted into a second
openi ng 1222 of cassette 1218 that is adjacent first opening 1220, as is

i |l ustratwo 20n/088624 83. Hook portion 1210 shoul d be i nsecTrasb2@/oars2angl e
into second opening 1222 prior to insertion of actuating projection 1202 of
cap 1200 into first opening 1220. Wen a substantial anount of hook portion
1210 is inserted into second opening 1222, force may be applied to cap 1200
to insert actuating projection 1202 into first opening 1220. In this
configuration, hook portion 1210 and inserted actuating projection 1202

mai ntain t #8038 ti orf aBmamere 5081 30H) maw pe pooetiophiishetiFrshoutianl ipaths end
of cagfgt Jng il SHE Qvaﬁl*s‘%l&,hg) 1638 Qe 1985, &%&%V}?ﬁoﬂfﬂh@t#soﬂld‘t’)\érk luls@cPLQ
di sengage duri ng packagli ng and shipping, thereby allow ng a tube bl ocking
por ti @uidef caasottal M@2ant punphgakvick uiod4 fwiea tb ouerhborougos,t 10d Ot aoltacy leddes

2011/Q 24PCT/ US2010/ 041326 [ 005641 Si m_| to t b d i bed ,
when &%Egt fbégtr Inan ngagmte&t,a ey F&%ﬂﬁénﬁwﬁ%ggwwf%eaﬁ Bﬁ{}%ce&lgn%ﬁé% °°%
cassetshewd 2 FIGPaS T Y usld HREdin PUl ng-sHENAP I Qs %aﬁb;é&t@a_lfyomqhééao%ﬁan%gr

actuating projection 1202 fromfirst opening 1220 to di Sengage notc
por t i shak204 ftepersap WAGO fibmoama chdd ,thoroppdretd eddalofig @any alideeotthy rowhieth

allows the valye armto rqtate .slightly about i f.ul crum an et oits
bi ased HE St FemBvancars sewer ) Binehpdgie- BT ThABtd RAS SThe
pat i entheniick gtisas | vitleppRelatd MotwicOst, il hbombmBérs S©09NKD 109@?} hgclehgshapenove
t hreaded end 1214 from cap 1200 and screw threaded end 1214 into a patient

| i ne tkapwnHarthpprt ipHBdENE NS cRE@Picn sENaCIUE] Fiyatfe vetangb, edeng, ttHengwaipi ng

devic%tmjll have an internal tab nmenber for applying pressure to a back end
of a valve armto return the valve armto its free-flow position by

unbl ocki ng [0@&44] ubi nEor [RAMPR] FIGS.77 8iflusitatéd huushdradrmbodimeanot basetemidog ment
of an anti-free flow assenbly 130 at may be used with cassettes for

0 th

i nf usiDgRNgHBY X tondingalmatpery @OSEAQI%W@ e yedip Auidpspsssits 1¢ointo

inclu %ﬁgﬁ??&%&@ léég%ﬁ@lvga%gm%mé%lsv%(ﬁ%r n?()jlgocdonta%t Il es 11%)3@, %@'8.3 ﬁaﬂlisl?’oa
S 0 6 cate

In thi rment, luer 1 and cap 1308 are not on an outside
di st alenghodinadnt,ctabsetmberd 30RF, bUL0 riat Substaatidlyl octnhedanm amapepp€ab inmndreror

portiq f cassette 1302.. Simlar, to prevjqus enbqdinents, |luer 1306 and
cap 1§§§§’alr%1 drient %"“térl&ﬁg@l g %Sﬁgﬁg¥®3ofln&§§ t c8oe Wﬁt’ﬁ&WO@\Y% ,tﬁi n
this %ﬁQﬁﬁ%ﬁﬁﬂk,1§ﬁpm&§9§agﬁﬁ§rﬁQ%$é&éﬁM@?e val ve arm 1304 via a projection
extendi ng substantially perpendicular to a |l ength of cap 1308. I|nstead,

| uer 1306 i[0RF4dlles araassttad 0P mayringladt irgmub@0 of kdtmémbas i1 @0f,d810. In an
bst ant.i al | | Lel th.of | 0 0056 i ent
v ve el e 0o Thdhudet BB M e BEL 10D Pl o spedetfonedaod®; B16e"

i nser tiRflvdvet, ahd Bieillsd aftBa®fwill WRpReAtKeht bisk&teST002chbY asclddRlAoRNtheR$SE il
1302, therebﬁapushin a back end 1314 of valve arm 1304 down, allow ng a
f r ont nedvabers8 1 8ef 010G neangpnhodgoants easyeiiic d 802 prcludss e urmbribelstal membetsol A0Row

act uat kg Bieeilc R hs SRS ROR Lo ORG i peed "REE £, BEE phLSBlaions

bri ef ltiyeradfove, val ve arm 1304 of FIG 86 includes a substantially
"C'-shaped connecti ng R%étiqn 1318 that engages with a connecting el enent
1320 of cadd@ot 1302)s HEVEHBRAC -t & emrpodignginh delt MEbetsBht 1 0lBIRYSHS s

Wi t hi ECeS : 0, Pl p i i
Fecosto PAOORIE BRg BlibTameihe ahd oot R nan MA50P00 88,3188 ey
cyl i ndxdcomtingly, lsdgepd 0 sUotust st be' IGtatsdh aped upparpediannid 1p @f tidowvall8 b8opiing

2011/ 24PCT/ 1US2010/ 041326 of val ve arm 1304 may be snap-fit gnto, .and
7ot at d S 18 YIS ABMA. M GRHBSET G 1 QHEMED Paboo vt D tiaP 01 365 o ifiks
bet wegphiBof dptinthedl GupkisnfufRsdd ORI anfupBer Hdrvh REShtdpPBsitd 4858811FhG 86
also illustrates that valve arm 1304 further includes a substantially
shown) is present on an opposing side of pumping device 1004. The skilled artisan will also
appreciate that tab members 1008, 1010 need not be located on an upper portion of side walls

1014, 1016, but may be located at any portion of side walls 1014, 1016.
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cylindrical shaped protrusion 1324 that mates with circul ar recession 1326
to stabilize the novenent of valve arm 1304 as it rocks between a fluid

bl ocki ng Wwosht1/wee2and a free-fl ow position. Val ve arm 1B04/Usk&10/04¥3¢é udes a
substantially rectangul ar shaped protrusion 1328 that mates with
rectangul ar recession 1330 of cassette 1302 for simlar purposes. [00569]As
shown in FIG 86, valve arm 1304 may al so include a tube retaining portion
1332 that is so constructed and arranged to maintain a position of the
cassette tubing that is located in notches 1334 of cassette 1302. Although
tube retai APORF’bor t i SmpaE dpgce d004 |m%ﬂr}catd@da iPRrtiape 92 s ds Hesiencsk tq he
present. s 8459 ¥ f02 dﬁ'&n%'l%é ﬁlg%ﬁééf e 6ite R f‘o hpfd, 3 ﬁ i RAkm ﬁﬁéﬁﬁo 4oad
structure nay e used In an ment drsclosed rn't prese

di scl @sssete lfomiutto opalihy 1006 Ubﬂdl@ﬂoWnl,bteb medrabans MGOKH A0 O GWDuldBBéhtacst portion

illustr as su tantiaII cy i n shape e skilled tls n wil
appreé@@ kﬂﬁgtwq BrGNEREGANAGH 1&82%{ il@gzn%egteﬁdle SP&‘S?‘F?‘E%&H‘ t ﬁdshape
and mMayidavaIl %ﬁlyre&%%atgﬁﬁ% 1020 n@@d Abtthadd Qn&'sﬁ%%ffic sﬁ%’peasor 18&@5@15&9011 1020
structure. [ 00570] As is also shown i'n FIG , valve arm 1304 may

opt i omagventsi qasdetidd 082 Stomp peing i8REcdmtarvpapiperl 086 de anfinscatepeongniati@®owhems

w il be S sed in, detai neral |y speaking, stopper 1336 is
conf|éﬂﬁéﬁlﬁgacﬂwﬁﬁééi’%FW»méﬁb@%?Qfﬁ tab menber of a punping device (not
shown) t hat{oessgylesi gnebpeutidEiS 8§ tcaReRS T00L i9MbeWd Be@dédMinks UpehihgOTEIRN of O
rock valve arm 1304 fromits biased anti-free flow position to Its

f r ee- fouawingodavidqeoWOf rtabmcatbets KO8, POt bmmsn%tfw%ledée%}wﬁsbwh ivgllid sed

of 11 i VRSN RS e 1By RE R Ot 30T pRtstEn I T o
anot heﬂierﬂjé@@dl)ﬂ& n1010f arinlcdpéd 1612 enduk®haasaeié V002 Q9 proyerlghconiteddi déthin

cassette 1402, valve arm 1404, |uer 1406 havi ng an actuating projection
1408, PARWINEGFVics11§04 apdrptinsarid tpadar opmatdar engugly e ARCYRSH] Ut i on 1408 i s

ori ent ed SBRAN | a1 I ABiet kbolithdhe! Gk Glooltes pEA06 B0 i3 4GS boC

into slots bracket | Ke struct’ures on cas
pushi nghea di@ctiorahthdiehict HW22vtal onsurarthatlchSstttddWA? iabtopeilngnsartbd aotd pamjnﬂlgllG

f | 404 t t fluid to f th f
&é&d@c%@“@% PO 18 RRBEY I GBI L D b 408 | <
11 ustiahg Wk FLGNE8: NWEZD1HhA0BRARCTAUSANOLA4 1926 i0ASEaL ot e,

enbodlnen illustrated in FI'GS 88-90, however, valve arm 1404 is slightly
di f f erskorwn tlmﬁﬁvﬁ,vce caﬂwplﬂ&@%ca)ﬂom o cessf:tteF}:i}mexsmlpivel i RIGdt. t Donctiamal

subst an Jlndr al rotrU|on1 8 and substanti al |

oo bl LR lst AR BT 36 S Re it 18 s P @ CRAA B B o
i ncl Ud@ﬂt@aﬁép}@ﬂa& ﬂaéé%ﬁndg)éhs@éttetnm)pg lint§ ipdehpefg deatoee 084 MBddOdriciRdion will urge
substantially "0"-shaped connecting portlons 1428 that cooperate with

cor r e idiieny aormetibedre previderetot §1534 3pswtte cH9S einte pampme doviem ire phedicrent |

vl v gBEARE A RGP RRTE AR gAdA B g o

conf i gutogmdintping dﬂs@cream04vmtah upBideabemnruaientadibn nhepeticnd fwikk rgizpiting ditestional (not
shown), that |s designed to assert pressure n val ve arm 1404 in order to
rock Vv 196é0ralr9%211&@amfiﬁ> BTN 08 N %rg%f‘alt artirh pilb alert RafiepdaitGagistte 003 & being
free- fi @Pﬁbﬁ in which front portion 1416 of valve arm 1404 is raised
such t ‘portion 1432 of valve arm 1404 no | onger bl ocks the flow
of fl ui d t HOQRNGh t he Addmseh decttidmnahgdidAfenl 02Reas ﬁlatstra@dberFIGf 7% he apuniemg

devi ce ts nst stop ssett 02 | | nserted an

front Tpgr o i ton VAP deapind dhw et iniiraDas fasthe Ay P ugene

st opp%lym%fh% &r Hunets6 dhdiSle Apryfth GeicAtaldd §Pdaskhirt 1002 f@% ﬁﬁ%loh @nto pumping
device 1004. For example, directional indicator 1022 may also be an arrow pointing upward to
indicate a top of cassette 1002. Directional indicator 1022 may also be a different written

indicator such as the phrase “this end up.” The skilled artisan will appreciate that the directional
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a mddl e section of valve arm 1404 allows the tab nenber of the punping
device to be located farther inward toward the center of the punping
devi ce, aWOappowee4t o being | ocated toward an outer por PCOHUSRIL0OBBS20UND.
Locating the tab menber of the punping device toward the center of the
punpi ng devi ce prevents inadvertent danage and/or accidental breakage of
the tab nenber. [ 00575] I n an enbodi nent, valve arm 1404 i ncl udes
substantially "0"-shaped connecting portions 1428 that cooperate W th
correspandi ng caonnection el enments 1430 of cassette 1402.

emboditREFROr FPare Beti lnited teriamiogo ea diystated it FIG Mgy iAdditinmally. rffl%gl?lbl?d syt ur e
t hat %ﬁ }eélartél\ﬁ’laf b%ﬁ%beof%@ th ﬁ&?ud%‘liﬁélre tHarf B82S ﬁfréc%loglﬁlC)i%dlchﬂ% tl@?fi and in
connect|o elenen ts are t separate structures that are connected t

or f orarrgatomrbtmgombf diredtiohnal mulQampqouﬂIZn¢m wtesiplef i &c embodididdt, chsscas $@02 e
1402 regard, there exists. a ce. bet ween connectlon el enents 1430
inr ee%éfgé AW SoaTE e - Eﬁaeﬁédlpc&ﬁ‘ ngludeT i1 BreW ey tayardsptop side
constqgggg@agggmqmbgnged to mate with connection el enents 1430 during the
manuf acturi ng process for manufacturing cassette 1402 having val ve arm
1404 As d|[@Qﬁ£51$ ed alSowmdarly,rthadirecttsodl mdidatorviQRY engr be ag;ﬂmdrta;orraawwttmb

-sh ti 1428 f t haped
V0 20T TO0BEIARET CRIOR STOHS BT Briheet g SOREd oriaretioBt indicFr toadnar e
S| i ghtheYont ONRKEr SRACIUNGIOES iU ClrcbiBdr A RvAIRNOI N 088! L0TUS rdspeivalyy dast  90.

"0"-shaped connecting portlons 1428 are then allgne d with connecfion

el emremanuiae8uingred casseibanbe02: Alisagivishe Riregionpleindicaior gV Hamaybastebied dasereidon,
whi .Ch nh(ﬁge?(tjgigog'fg%li %tloy &?ﬂ R Q9§s&tﬂé ?605 ?A@% pﬁgsgéal n?ake lé’fedl c%t}aA}Qndliﬁé%er

mat i ng connecti ng porti ons connecti on e enent s

val ve 192Mid 404 Heperat einitdd B thenixafhldyegioeided on i) pesaitdHsdlosRYd ObI$dngs as
di scussed . to rock between a bl ocked fluid flow position and a free-fl ow
posi t idgisctional indicgterpd§3 ingblentoweonvisy PG potient\f) ealtieste rovidgmihcapoger

opti onga ghéétMSféh@?etf% lbU?‘?orflﬁ§e?ﬁ&i@901ﬂ9£ iégﬂexlé@?o@hat I's so constructed and

arranged to nmaintain a position o sette tubing that is located in
not ches of [@éERette T4Q2t anithdrandiodinbe, sreti-ficaglopovdlvonsstdBl isproated

illustrated in eve odi nent of the present. di scl osure, the skilled
arti sdh TGt éresgweﬁﬁ @@E thrugh thedpbigg é%spa@teﬁrvgt%yass@%@ga tp ppsggiipn of the

enbodigRette dts &l 3%86\;19@ aﬂi’d'/&sé‘cﬂﬁle&io?l%oasg tfent. A@@'lflhs‘?ﬁ?édl i Fiel. 7Roygdy, t ube
retaining portion 14 is illustrated as substantially cylindrical in

shape entblodingdait) dreehtiafred Sanw wilvd magpnsoi &t nhbides alsessetee 4103 oyl porn 1604 1436
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that vadlidds wehiapger @aod h@ﬁﬂgfnbﬁo%s 0168 0P abdeptifg amei, lajd Rrdefarsi®dl 110 for
enbodi ments described herein will be apparent to those skilled in the art.

Such @hﬁﬁ@éﬁnhwﬁhﬁﬁ@ﬂHFbatlons can be made without departing fromthe
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i ntended a vant orein
modi f int@teheAs obeap:d\IM e)dlelﬁycatphEI(Epmeﬂ&dﬁdalﬁitlanmed MO cassette 1102 as will be

2011/ 0(1)580?1525%5 gréh%?%gl%\gv/ OSL}[Olgp%? 1112 may be any structure or mechanism that is so constructed
and arranged to prevent front-to-back or side-to-side motion of cap 1104 when cap 1104 is
inserted into cassette 1102. In an embodiment, and as illustrated in FIG. 78, stopper 1112 is a
substantially circular shaped disk 1114 having a projection 1116 that extends from the disk 1114,
on an outer edge of disk 1114, in a substantially perpendicular manner. In this embodiment,
circular shaped disk 1114 prevents back-and-forth movement of cap 1104, while projection 1116

prevents side-to-side movement of cap 1104. The skilled artisan will appreciate, however, that

stopper 1112 may have any size or shape known in the art including, for example, rectangular,

105



CLAI M5 The invention is clainmed as follows: 1. A cassette
conprising: a flexible tube; a housing; and at |l east two conponents
sel ect ed wpam1degs2gr oup consi sting of an air-in-line seR€PUSAEVIEB26 a fal se
readi ng conponent for an air-in-line sensor device, an occlusion sensor
device, a false reading conponent for an occlusion sensor device, a latch
sensor device, a false reading conponent for a | atch sensor device,
anti-flow val ve neans, a projection |ocated on a top surface of the

housi ng, at |east one notch on an edge of the housing, at |east ope tab
menbe it I YR cORbaratigns %rﬁrepﬁeso H‘eﬁ%@w’ppﬁr 4l Feeyaalr ilﬁw‘iscfé‘?lﬁrtobn a

sur f a%%cl?{,)%e@eetohﬁﬁfihﬁﬂon 8{‘1 Cﬂ@wwrﬁ%h'cgﬂﬂéf'ﬁ ad into cassgtte 17 @9 cassette of

cl ai rein t ou5|n conpri ses recessed area so constructed and
arranged t QOOS&#@EI ve aCaISSHtttel ld|0201ﬂsoa1np]u1d¢r1 agirdewi pecssion 1118 dhd aThéstasslt t e
of clains 1, or ? ﬁ%glthe hou5| rlse irst and .second ends for
hol di ﬁ@“i‘l}g@ ¥ ITE%S%}P% { at are mtend Ss%fB’t Iy Prapg W%?Féw&? Of Hevalve

previ Qus 19bai wBich MBL&Hed NT 16286 %& @nll 5@&1‘@!&1@%@{%%{ Belldlv| CRQRENER also
device, wherein the air-in-line sensor device conprises a detection chamber

o) conmluiﬁstaad)namngre&@mdlliébthat gtseviliing racgen i 2@af aissdtied 102 erd plies twbe.
ere the etection c npri.ses

i ndORPPOR T IEUOR ARt 1526 o F g e aaioppive rement | P TURERUAN o of
any onreligdrical ai §H$1p5 sud@aeh RubshatidRy eCtisRipcdNArh&ting PERIdnS ER 8T Valfd &nd ed
blocki ng2 rrzligl%rels?lap fit thereon, and rotate partially around, connecting element 1124 as valve arm
1122 rocks between a blocking position and a free-flow position, as will be discussed below.
The skilled artisan will appreciate that connecting portion 1128 of valve arm 1122 need not be
“C”-shaped and may be, for example, substantially “C”-shaped, circular, rectangular, hemi-
spherical, or combinations thereof.

[00555] As shown in FIG. 79, cap 1104 is substantially cylindrical in shape and
includes an actuating projection 1130 that is so constructed and arranged to engage a back end
1134 of valve arm 1122 when actuating projection 1130 of cap 1104 is inserted into opening
1136 of cassette 1102, as shown in greater detail in FIG. 80. In an embodiment, actuating
projection 1130 has notched portion 1132 that mates with a corresponding notched portion 1135
of back end 1134 of valve arm 1122. Accordingly, when actuating projection 1130 is inserted
into opening 1136, notched portion 1132 engages the notched portion 1134a of valve arm 1122
to press downward on back end 1134, thereby rotating valve arm 1122 about its fulcrum (e.g.,
“C”-shaped connecting portion 1128) and lifting a tube blocking portion 1138 of valve arm
1122, which allows for free-flow through tubing (not shown).

[00556] Although cap 1104 is illustrated as substantially cylindrical in shape, the
skilled artisan will appreciate that cap 1104 may have any shape known in the art such as, for
example, cylindrical, rectangular, spherical, or combinations thereof. Similarly, although
actuating projection 1130 is illustrated as being substantially rectangular in shape, the skilled

artisan will appreciate that actuating projection 1130 may have a shape that is, for example,

substantially cylindrical, rectangular, triangular, spherical, or combinations thereof.
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WO 2011/ 008624PCT/ US2010/ 041326 7. The cassette of any one of the
preceding clainms, wherein the cassette includes a fal se readi ng conponent

for an aiwei2atliose4sensor devi ce. 8. The casset t @Cofusany/0¢r3es of
clainms 1-3, wherein the cassette includes an occlusion sensor device,
wherein the occl usion sensor device conprises: a tube conprising a

materi al selected fromthe group consisting of opaque, infra-red
reflective, and conbi nations thereof and a bias bunp | ocated adjacent to a
portion of the tube The cassette of claim8, wherein the tube is
confi gur ed [0k pand G JdQﬂtlSr seegonstiuctedspshaenged to wepeivela prevanie tibiaget n.

10. Th&,if@a8tdrea Qﬁblﬁ%%%‘stgie e‘M‘erIte {1 i OIJtaqﬁlS[B &sﬁ%rtﬁjhp%‘){u&@ g{o't'%ﬁo‘? pysi ng

conprisesan infra-re r mat er e cassette of claim
8, mhqmdﬂmedh&maassﬁbﬂéOIdoﬁuﬂﬁ$eanﬁ@b@ﬁmnemddnmnngmpdagn@(ﬁamqﬁMmopnbu3|on
sensor devij.c '

e. 12. The cassefte of a one of clajns 1- wher ei n
the cAS YAt o8 thefami B pac%iagfn@rﬁns@ﬁs% tubjag i éalfy 1104 duﬂnfsaacfﬂgé%%%mree it
cl ai m2ea V‘ﬁ%ﬂ%‘r&eﬁﬂ%m%%ﬁ%ﬁr@m{s%rﬂ‘éﬁénﬁ fad tﬁﬁmg%@k {HJthGﬂB?O'TS RbmiRkte _
| at ch sensor devi ce. . The casse%te of any one clainms 1-3, wherein

t he cdbzant, ecapnbl(lfide@yalm rrerfld)\cﬁa\d/ balthe patenisor aharegivet had ghe itubihgypoviady e
nmeans co | ve mechanismthat is biased agai nst

the f IC8§Iilr%feéi t?&t?é‘tl?lﬁ lgefa}sm’l@ bﬁéﬁ%&f‘ﬁe Fk? position to prevent flow
t her et houghgosusyl The embodiment illustrated in FIG. 80 is useful for packaging and

shipping of cassette 1102 in combination with tubing (not shown). Shipping cassette 1102 in a
free-flow position prevents extended periods of time during which a tube blocking portion 1138
of valve arm 1122 applies stress to the tubing. This reduction in stress may lead to less damage
of the tubing prior to use by a patient, which may result in less reported instances of treatment
malfunctions.

[00559] When a patient is ready to begin treatment using a pumping device (not
shown) and cassette 1102, patient simply removes cap 1104 from cassette 1102, which
disengages notched portion 1132 of cap 1104 from back end 1134 of valve arm 1122, which
allows valve arm 1122 to rotate about its fulcrum (e.g., “C”-shaped engagement portion 1128)
and return tube blocking portion 1138 of valve arm 1122 to its biased position, which prevents
free-flow through tubing (not shown). When cap 1104 is removed from cassette 1102, cap 1104
is removed from a tubing end (not shown) housed therein and tubing end may be connected to a
patient line for receipt of therapy. When cassette 1102 is inserted into a pumping device for use,
the pumping device will have an internal tab member for applying pressure to back end 1134 of
valve arm 1122 to return valve arm 1122 to its free-flow position by unblocking the tubing. In
the free-flow position, solution is allowed to flow freely through the tubing to provide therapy to
a patient.

[00560] In another embodiment, a cap may be used in combination with a luer to
prevent free-flow through the tubing of a cassette of the present disclosure. For example, FIG.
81a shows a cap 1200 that is similar to cap 1104 described above. In this regard, cap 1200 also
includes an actuating projection 1202 that extends from cap 1200, as well as a notched portion

1204 that is configured to engage a notched portion of a valve arm (not shown) similar to valve
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WO 2011/ 008624PCT/ US2010/ 041326 a menber operatively associated with
the anti-fl ow val ve nechanismto overcone the force-applying nenber bias to
al | ow f| owoabitfdosé2d t hr ough t he tube when the housing i PCEASagOM4182¢ h a
punp; wherein the housing is configured and di nensi oned for
engagenent with an infusion punp, wherein during or after engagenent the
menber assunes a fluid delivery position to allow flow of the fluid through
the tube, while before or as the cassette is renoved fromthe punp, the
menber assunes the fluid non- dellvery position to prevent flow of fluid

t hr oudfiMt He@2tdgsetipd above. Inghisenabadigentt €3 R0 Isashranstrugiisd ragd mrjapged to

anti - il Qe a?ih%ﬁliﬂ%a@ssﬂlﬁ&{lﬂéd &G, 81b w1t1ﬁn Q&éﬁerfﬁgplgb@a&% E‘ﬂv&ﬂ 1"11%1 EQRs T or

hol di ng the tube 1 h operative engagénent rst c anpi ng
surface and0@igiporti ngicrmgads ifodudes upipokt pargora 12 thnefit gortion 1212, a thieadyl ng

el enent Ing a second cl anpi sur ace e eable wi.th the tub
moveaﬁrléq@l vl ngoeHl L&ﬁ iR 1t %wnaP f PBPoRe 19V PSR kzﬂgdf%be
and a gl 98e dhRARILdAN MART IR 1206 rdHRE WithiRes) veiRd wicH 418s & ARkAGnglRTeNt
a connector for connecting the tube wth a-port on a patient, the connector

bei ng stesihty afbthecafledend lrﬂel4meﬁuh tlub@dnrp cad 4 @irblsyconaentedetosppatiagt line for thewpgr ei n
(e CORSE! o |3 IR . TSR DL CUATRLNELELSTERL 80,2 ol o
f or cedn§ meint REoWR &M tHeOart. heoﬁé@mﬂie RESihE 0@ RaR¥td el & @1&9 ®c GholELIntP kb as
soon %Isld tlg?6 Co?rlll?e?rclt2c())r6 olnsanr 0(:)121?1\0/\(?vds1516r gmhte cisfe?tg elg?gy,Acaégrdlngly, in order for the
patient to receive therapy from the pumping device, luer 1206 must be pulled out of cap 1200
and connected to a patient line using threaded end 1214. Fin portion 1212 of luer 1206 aids in
gripping and rotating luer 1206 to attach luer 1206 to a patient line.

[00562] Similar to a previous embodiment, actuating projection 1202 of cap 1200
may be so constructed and arranged so as to engage a valve arm (not shown) to either restrict or
allow free-flow of fluids through the tubing of a cassette. In this regard, actuating projection
1202 of cap 1200 is inserted into a first opening 1220 on a distal side of cassette 1218 where a
notched portion 1204 of actuating projection 1202 engages a corresponding back notched portion
of a valve arm as described above. In this embodiment, however, a different stopper for
preventing movement or dislodging of luer 1212 and cap 1200 is provided.

[00563] For example, after combination of cap 1200 and luer 1206 (as illustrated
in FIG. 82), hook portion 1210 of luer 1206 may be inserted into a second opening 1222 of
cassette 1218 that is adjacent first opening 1220, as is illustrated in FIG. 83. Hook portion 1210
should be inserted at an angle into second opening 1222 prior to insertion of actuating projection
1202 of cap 1200 into first opening 1220. When a substantial amount of hook portion 1210 is
inserted into second opening 1222, force may be applied to cap 1200 to insert actuating
projection 1202 into first opening 1220. In this configuration, hook portion 1210 and inserted
actuating projection 1202 maintain the position of the cap 1200/luer 1206 combination in a distal
end of cassette 1218 such that the cap 1200/luer 1206 combination will not disengage during
packaging and shipping, thereby allowing a tube blocking portion of a valve arm to block fluid
free flow through the tubing.
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wherein the clanmping elenent is adapted to be noved fromthe closed to the
open position when the pinch clanp assenbly is nounted to the enteral

f eedi ng owoinfumse@a punp and the connector is renoved. PCT/US216/041Bhe
cassette of claim 15, characterized in that the connector is selected from
the group consisting of an enteral spike, an IV spike, an enteral feeding
adapter, an |V luer |ock adapter, another enteral or IV conponent, and
conbi nati ons thereof WD 2011/ 008624PCT/ US2010/ 041326 17. The
cassette of any one of clains 1-3, wherein the cassette includes a notch on
at |east ol@0¥dhe of SAMHHLY thg, aborferescribedharasetsc Whpmg natishialp acadyl OCRSEH f r om
the gr, LSt M - ChHIFCULAL 171V vz ,
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constructed and arranged to communicate wth | edges on an interior wall of

a punphegndeVhe patient gudyd then rdide dssletpodicdul 3 fgoutndesctorshopaning 1222, pempyag
devi ce, .. Jhe ca te, of clai -3 erein the cassetie

el udsadse daG GRR 618 d20) SRARTPRAREA ST £ RaTh TR TP b repy-
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witten indicators, |ogos, synbols, nunbers, and conbi nati ons thereof, and

wher eimterelps feli prdying magssirgde @drask chd ohpplaledarmotoaretydn thovalse Aaw e Hy fise- t he
casse I i Lected fromthe group consisting of etching,
| aser }ffﬁ&g%%%gén%?%%%%g?&%ﬁ% sticker or stickers that is adhered to a

wal | of a ¢eesss|te hausSng4-sndligdiat Rat apsthert ReibedimenWheET eh nantibRee flow
directional indicator is indicative of a proper orientation of the cassette
when @REMbAE$00 Bat ay s apedevyith grssetiesgoniiiwgonyderaps. As shown ip FIG14, anti-

cassetde My %}&h&l’ﬁs&'ﬁsoo ‘é\ﬁr’tﬁﬁc{%k r&a§s'8tﬁe G365 ﬁ&&iﬁ% igsva hda‘i»‘mob(ﬁ, mBhLE! | R dohat

conprises at least one d pr gnent . e cassette of clains 1-3,
wher eicap fl B@8. clagbBtctrbod snamadecrof308 anditgr 1 HI8 arbiadt locatqat ors@sowtsidt dast codef

carbon bl ack_pigment 23.. A systemfor admnistering a nedical fluid to an
Pl viCBSS QAN eS¢ daui Sh SR eBTMGOL SOHIY St Do 9510 o
punp; p%\ﬁlous embodiments, luer 1306 and cap 1308 are oriented parallel to a length of cassette 1302.
However, in this embodiment, cap 1308 does not activate valve arm 1304 via a projection
extending substantially perpendicular to a length of cap 1308. Instead, luer 1306 includes an
actuating projection 1310 that is oriented substantially parallel to a length of luer 1306.
[00566] To orient valve arm 1304 in a free-flow position, actuating projection
1310 is inserted into the slots of two bracket-like structures 1312 on cassette 1302, thereby
pushing a back end 1314 of valve arm 1304 down, allowing a front end 1316 of valve arm 1304
to raise up, which allows fluid to flow through the tubing of cassette 1302. The fully inserted
position of actuating projection 1310 is illustrated in FIG. 85.
[00567] As discussed briefly above, valve arm 1304 of FIG. 86 includes a
substantially “C”-shaped connecting portion 1318 that engages with a connecting element 1320
of cassette 1302, as shown in FIG. 87. Connecting element 1320 sits within a recess 1322 of
cassette 1302 and joins two opposing sides of recess 1322. In an embodiment, connecting

element 1320 is substantially cylindrical in shape such that “C”-shaped connecting portion 1318
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WO 2011/ 008624PCT/ US2010/ 041326 a source of nedical fluid, wherein
the source of nedical fluid is fluidly coupled to the cassette. 24. A net hod
of usi ng WoOcasgwsde2e for adm ni stration of a nedical fl uiPdT/tsh@oietsked
conprising: providing a cassette according to any one of clains 1-22;

i nserting the cassette into a punping device; and punping nedical fluid

t hrough the cassette. 25.The nethod of claim 24 further conprising:
removing an actuating portion of a cap and a hook portion of a luer froma
cassette, the cassette conprising a flexible tube, a housjng, and a val ve

ar m h&bivalye arm 8R4 mreydiei snap56 Pfl‘ioo?ind witade sty amn@,r@np@fémgfeile@mnﬁ hé2tap;
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usi ng the cassette. roving t e use of an

i nfusi on pydgsaE8pr pufIGNEe blswlilthstratcothat pave emi |30 rthet mokhdecoaprbssntigly
cylindrical shaped protrusion 1324 that mates with circular recession 1326 to stabilize the
movement of valve arm 1304 as it rocks between a fluid blocking position and a free-flow
position. Valve arm 1304 also includes a substantially rectangular shaped protrusion 1328 that
mates with rectangular recession 1330 of cassette 1302 for similar purposes.

[00569] As shown in FIG. 86, valve arm 1304 may also include a tube retaining
portion 1332 that is so constructed and arranged to maintain a position of the cassette tubing that
is located in notches 1334 of cassette 1302. Although tube retaining portion 1332 is not
illustrated in every embodiment of the present disclosure, the skilled artisan would appreciate
that such a structure may be used in any embodiment disclosed in the present disclosure.
Additionally, although tube retaining portion 1332 is illustrated as substantially cylindrical in
shape, the skilled artisan will appreciate that tube retaining portion 1332 is not restricted to such
shape and may have any shape known in the art and useful as a retaining structure.

[00570] As is also shown in FIG. 86, valve arm 1304 may optionally include a
stopper 1336 on an upper side of valve arm 1304, as will be discussed in detail below. Generally
speaking, stopper 1336 is configured to interact with an internal tab member of a pumping device
(not shown) that is designed to assert pressure on valve arm 1304 in order to rock valve arm
1304 from its biased anti-free flow position to its free-flow position in which front portion 1316
of valve arm 1304 is raised such that blocking portion 1332 of valve arm 1304 no longer blocks
the flow of fluid through the cassette tubing.

[00571] FIGS. 88-90 illustrate yet another embodiment of an anti-free flow
assembly 1400, which includes cassette 1402, valve arm 1404, luer 1406 having an actuating
projection 1408, and cap 1410. Similar to FIGS. 84-85, actuating projection 1408 is oriented
substantially parallel to a length of luer 1406 and is inserted into slots of two bracket-like
structures 1412 on cassette 1402, thereby pushing a back end 1414 of valve arm 1404 down,
allowing a front end 1416 of valve arm 1404 to raise up to permit fluid to flow through the
tubing of cassette 1402. The fully inserted position of actuating projection 1408 is illustrated in
FIG. 88.
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provi ding a cassette according to any one of clains 1-22. 27. The

nmet hod of claim 26 further conprising: provi ding a cassette

conf i gur edof20r1/a8@4wi t h t he i nfusion punp, the cassett ePCOASLIISIONG2R
flexi bl e tube, a housing, a valve arm having a tube bl ocking portion, a cap
havi ng an actuating portion configured to engage a portion of the valve
arm and a |luer having a hook portion.

[00572] In the embodiment illustrated in FIGS 88-90, however, valve arm 1404 is
slightly different than valve arm 1304 of FIG. 86. For example, in addition to substantially
cylindrical shaped protrusion 1418, and substantially rectangular shaped protrusion 1422, valve
arm 1404 of FIGS. 88-90 also includes a stopper 1426 on an upper side of valve arm 1404 and
substantially “O”-shaped connecting portions 1428 that cooperate with corresponding connection
clements 1430 of cassette 1402. In an embodiment, valve arm 1304 has two “O”-shaped
connecting portions 1428 that are coaxial and separated by a width of valve arm 1304.

[00573] Stopper 1426 is configured to interact with an internal tab member of a
pumping device (not shown) that is designed to assert pressure on valve arm 1404 in order to
rock valve arm 1404 from its biased anti-free flow position to its free-flow position in which
front portion 1416 of valve arm 1404 is raised such that blocking portion 1432 of valve arm 1404
no longer blocks the flow of fluid through the cassette tubing. When the tab member of the
pumping device abuts against stopper 1426, cassette 1402 is fully inserted and front portion 1416
of valve arm 1404 is fully raised.

[00574] Placement of stopper 1426 at a location on valve arm 1404 that is closer to
a middle section of valve arm 1404 allows the tab member of the pumping device to be located
farther inward toward the center of the pumping device, as opposed to being located toward an
outer portion of the pump. Locating the tab member of the pumping device toward the center of
the pumping device prevents inadvertent damage and/or accidental breakage of the tab member.

[00575] In an embodiment, valve arm 1404 includes substantially “O”-shaped
connecting portions 1428 that cooperate with corresponding connection elements 1430 of
cassette 1402. In this embodiment, connection eclements 1430 do not comprise one integral
structure that connects two sides of a recess 1434 in cassctte 1402. Instead, connection clements
1430 are two separate structures that are connected to, or formed integrally with, two opposing
sides of recess 1434 of cassette 1402. In this regard, there exists a space between connection
elements 1430 in recess 1434.

[00576] “0O”-shaped connecting portions 1428 are so constructed and arranged to
mate with connection elements 1430 during the manufacturing process for manufacturing
cassette 1402 having valve arm 1404. As discussed above, in an embodiment, valve arm 1404

may have two “O”-shaped connecting portions 1428. During manufacturing, the “O”-shaped
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connecting portions 1428 are pressed slightly toward each other such that each portion extends
inwardly past 90°. “O”-shaped connecting portions 1428 are then aligned with connection
elements 1430 and allowed to snap back to their original biased position, which is substantially
perpendicular to a length of valve arm 1404. After mating “O”-shaped connecting portions 1428
and connection elements 1430, valve arm 1404 operates in a similar manner to valve arms
previously discussed to rock between a blocked fluid flow position and a free-flow position.

[00577] As shown in FIG. 90, valve arm 1404 may also optionally include a tube
retaining portion 1436 that is so constructed and arranged to maintain a position of the cassette
tubing that is located in notches of cassette 1402. Although tube retaining portion 1436 is not
illustrated in every embodiment of the present disclosure, the skilled artisan would appreciate
that such a structure may be used in any embodiment disclosed in the present disclosure.
Additionally, although tube retaining portion 1436 is illustrated as substantially cylindrical in
shape, the skilled artisan will appreciate that tube retaining portion 1436 is not restricted to such
shape and may have any shape known in the art and useful as a retaining structure.

[00578] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without departing from the spirit and scope of the
present subject matter and without diminishing its intended advantages. It is therefore intended

that such changes and modifications be covered by the appended claims.
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CLAIMS

The invention is claimed as follows:

1. A cassette comprising:

a flexible tube;

a housing; and

at least two components sclected from the group consisting of an air-in-line sensor
device, a false reading component for an air-in-line sensor device, an occlusion sensor device, a
false reading component for an occlusion sensor device, a latch sensor device, a false reading
component for a latch sensor device, anti-flow valve means, a projection located on a top surface
of the housing, at least one notch on an edge of the housing, at least one tab member located on
an exterior of the housing, a directional indicator on a surface of the housing, and combinations

thereof.

2. The cassette of claim 1, wherein the housing comprises a recessed arca so

constructed and arranged to receive a portion of a pumping device.

3. The cassette of claims 1 or 2, wherein the housing comprises first and second

ends for holding the flexible tube.

4. The cassette of any one of the previous claims, wherein the cassette includes an
air-in-line sensor device, wherein the air-in-line sensor device comprises a detection chamber so

constructed and arranged for receiving a portion of the flexible tube.

5. The cassette of claim 4, wherein the detection chamber comprises a window for

allowing infra-red light transmission.

6. The cassette of any one of claims 5, wherein the detection chamber comprises an

infra-red blocking material.
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7. The cassette of any one of the preceding claims, wherein the cassette includes a

false reading component for an air-in-line sensor device.

8. The cassette of any one of claims 1-3, wherein the cassette includes an occlusion
sensor device, wherein the occlusion sensor device comprises:

a tube comprising a material selected from the group consisting of opaque, infra-red
reflective, and combinations thereof; and

a bias bump located adjacent to a portion of the tube.

9. The cassette of claim 8, wherein the tube is configured to expand or contract in

response to a fluid pressure therein.

10. The cassette of claim &, wherein at least a portion of the tube housing comprises

an infra-red absorbing material.

11.  The cassette of claim 8, wherein the cassette includes a false reading component

for an occlusion sensor device.

12.  The cassette of any one of claims 1-3, wherein the cassette includes a latch sensor

device.

13.  The cassette of claim 12, wherein the cassette includes a false reading component

for a latch sensor device.

14.  The cassette of any one claims 1-3, wherein the cassette includes anti-flow valve
means, wherein the anti-flow valve means comprises:
an anti-flow valve mechanism that is biased against the flexible tube in a fluid non-

delivery position to prevent flow therethough; and
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a member operatively associated with the anti-flow valve mechanism to overcome the
force-applying member bias to allow flow of fluid through the tube when the housing is engaged
with a pump;

wherein the housing is configured and dimensioned for engagement with an infusion
pump, wherein during or after engagement the member assumes a fluid delivery position to
allow flow of the fluid through the tube, while before or as the cassette is removed from the
pump, the member assumes the fluid non-delivery position to prevent flow of fluid through the

tubing.

15. The cassette of claim 14, wherein the anti-flow valve means comprises:

a base comprising holding means for holding the tube in operative engagement
with the base, a first clamping surface and supporting means for supporting a connector,

a clamping element having a second clamping surface engageable with the tube
and moveable between an open position allowing flow of fluid through the tube and a
closed position wherein the tube is occluded by the clamping element,

a connector for connecting the tube with a-port on a patient, the connector being
removable from the pinch clamp assembly, and

a spring,

wherein the connector is adapted to engage with the clamping element so as to
hold the clamping element in the open position,

wherein the clamping element is forced from the open to the closed position by
the force of the spring as soon as the connector is removed from the assembly, and

wherein the clamping element is adapted to be moved from the closed to the
open position when the pinch clamp assembly is mounted to the enteral feeding or

infusion pump and the connector is removed.
16. The cassette of claim 15, characterized in that the connector is selected from the

group consisting of an enteral spike, an IV spike, an enteral feeding adapter, an IV luer lock

adapter, another enteral or IV component, and combinations thereof.
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17.  The cassette of any one of claims 1-3, wherein the cassette includes a notch on at
least one edge of a housing, wherein the notch has a shape selected from the group consisting of

semi-circular, “V’-shaped, oblong, square, rectangular, and combinations thereof.

18.  The cassette of claim 17, wherein the notch is so constructed and arranged to

partially receive a tube when the cassette is inserted into a pumping device.

19.  The cassette of claims 1-3, wherein the cassette comprises at least one tab
member on a side wall of a cassette housing, wherein the tab members are so constructed and
arranged to communicate with ledges on an interior wall of a pumping device to guide the

cassette during insertion into the pumping device.

20. The cassette of claims 1-3, wherein the cassette includes at least one directional
indicator, wherein the directional indicator is an indicator selected from the group consisting of
letters, written indicators, logos, symbols, numbers, and combinations thereof, and wherein the
directional indicator is applied to a wall of a housing of the cassette using a technique selected
from the group consisting of etching, lasering, molding, forming, or a sticker or stickers that is
adhered to a wall of a cassette housing, and combinations thereof, wherein the directional
indicator is indicative of a proper orientation of the cassette when the cassette is inserted into a

pumping device.

21. The cassette of claims 1-3, wherein the cassette is made of a material that

comprises at least one dark pigment.

22. The cassette of claims 1-3, wherein the cassette is made of a material that

comprises at least one carbon black pigment.

23. A system for administering a medical fluid to an individual comprising:
a cassette according to any one of claims 1-22;
a pump; and
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a source of medical fluid, wherein the source of medical fluid is fluidly coupled to the

cassette.

24. A method of using a cassette for administration of a medical fluid, the method
comprising:

providing a cassette according to any one of claims 1-22;

inserting the cassette into a pumping device; and

pumping medical fluid through the cassette.

25. The method of claim 24 further comprising;:
removing an actuating portion of a cap and a hook portion of a luer from a cassette, the
cassette comprising a flexible tube, a housing, and a valve arm having a tube blocking portion;
disconnecting the luer from the cap;
connecting the luer to a patient line; and

pumping fluid into the patient using the cassette.

26. A method of improving the safe use of an infusion pump for pumping fluid into a
patient, the method comprising;:

providing a cassette according to any one of claims 1-22.

27. The method of claim 26 further comprising:
providing a cassette configured for use with the infusion pump, the cassette comprising a
flexible tube, a housing, a valve arm having a tube blocking portion, a cap having an actuating

portion configured to engage a portion of the valve arm, and a luer having a hook portion.
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