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[ 0001] The present invention relates to an apparatus and nethod for
prevent i ngof2omesgi4sew duri ng enteral or parenteral adm nipstrrstelon2iyky
solutions through the tubing of an infusion Iine. Mre particularly, the
present invention relates to a device that can be associated with an
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i ncludes an anti1 -1l ow val ve nechani sm such at, en the device is
associated with an infusion punp, fluid is allowed to flow through the

t ubi ng, and when renoved fromthe puig the anti-flow val ve closes off the
tubing to prevent the undesirabl BAGKGROUND of sol ution therethrough
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i nser tvegetyof scases, pagat apmaliphiRaeentarel (nitsiverpust sahutiane areryerided fo pajichty te he
i nf usi fr flow fFluld s Festri. t re,of the
ourp  SESHEH el Rl Rl b Figk rtodta i, M TE oY el e R RN s
r enov eégfukion Bettih plapetin, a frdd Sardigsatin@einsntrit hdadegtadindfokdaditiet fdl@ina thesume
under gravity. Devices that suffer fromthis disadvantage are those which
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mul ti . closing the tubing off when it is not inserted in a punp
have E)J/elfeeﬁm‘g?g%lngged in the prior art. These devices can be manually

[0003] In many medical applications, 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 are
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. Typically a tube
connected to the reservoir passes through the infusion pump and is intravenously inserted into
the patient. While the tubing from the reservoir is in the infusion pump, free flow of the fluid is
restricted by the pressure of the pump mechanism rollers closing off the tubing, however, when
the tubing is removed from the pump, this pressure is released and fluid flow may resume under
gravity. Devices that suffer from this disadvantage are those which lack a flow control
mechanism. To prevent such free-flow of fluids, multiple means of closing the tubing off when
it is not inserted in a pump have been disclosed in the prior art. These devices can be manually

operated clamps, or cassettes with some form of automatic flow control mechanism.



operated cl anps, or cassettes with sonme formof automatic flow contro
mechani sm [ 0004] For proper operation, the clanped or otherw se bl ocked

t ubi ng mwO 2bw/ossrtpul ated so that it allows fluid fl owpCmarsedioorgh. It is
not uncommon, however, for emergencies or other distractions to prevent the
medi cal personnel from properly | oading or unloading infusion sets into the
feeding punp. Wen the infusion set is not properly |oaded in the punp or
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the patient. The present invention now satisfies this need. SUMVARY OF THE
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confi %H{I&{jof &ditional associated mechanisms, such as the movement or closing of an infusion
pump door, handle or the like to function fully.
[0007] Thus, there is a need for infusion pumps and cassettes that provide improved
performance over the art in that they need to be less complex and easier to use to quickly and
conveniently control the delivery of fluids to the patient. The present invention now satisfies this

need.

SUMMARY OF THE INVENTION

[0008] One embodiment of the invention relates to a fluid delivery system comprising 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.

[0009] The cassette advantageously comprises 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



engagi ng a punpi ng nechani sm of an infusion punp that provides novenent of
the fluidthrough the tubing. The length of tubing is initially held between
first andweestmdsmnads of the cassette prior to engagi ngPChaspunpLiTg?
mechani sm and preferably in a straight line. The position of the first and
second ends of the housing and which at |least partially defines a flow path
al ong which the tubing is tensioned for fluid flow therein, and the |ength
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delivery position in contact with the curved wall.

[00011] Either the pumping mechanism or the cassette can be the moveable
component, while the other remains in a fixed position. If the pumping mechanism is in a fixed
position, the flexible tubing becomes engaged by moving the cassette into contact with the
pumping mechanism, whereas if the cassette is in a fixed position when engaged with the
infusion pump, the pumping mechanism engages the flexible tubing by moving into contact
therewith.

[00012] The cassette preferably includes an anti-flow valve mechanism that is
initially biased against the tubing in a fluid non-delivery position to prevent flow therethrough,
and 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 housing is configured and dimensioned for engagement

with the infusion pump, wherein during or after engagement the member assumes a fluid



housing is engaged with the punp. The housing is configured and di nensi oned
for engagenent with the infusion punp, wherein during or after engagenent

t he nenbewoassunsesi4a fl ui ddelivery position to allow fl earafs2etee2f7eui d

t hrough the tubing, while before or as the cassette is renoved fromthe
punp, the nenber assunes the fluid non-delivery position to prevent flow of
fluid through the tubing. [00013] Preferably, the anti-flow val ve nechani sm
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to al ey, Ihhd RY detection of fluid flow therethrough. The housing is
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made of nD astic, and the tubing is nade of an elastoneric or silicon
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delivery system conprising a cassette as descri bed above and an i nfusion
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[00015] The tubing may be 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 fit inside the tubing and the
female junction is configured and dimensioned to receive tubing extending to a fluid supply, and
in the outlet support, the male junction is configured and dimensioned to fit inside tubing and the
female junction is configured and dimensioned to receive the length of tubing that extends to the
subject.
[00016] Another embodiment of the invention relates to a fluid delivery system
comprising a cassette as described above and an infusion pump. The infusion pump includes a
housing having an opening configured and dimensioned to receive the cassette, and a pumping
mechanism that engages the flexible tubing and stretches it to position the stretched tubing along

the curved wall to provide sufficient tension to allow accurate and repeatable amounts of fluid to



mechani sm that engages the flexible tubing and stretches it to position the
stretched tubing along the curved wall to provide sufficient tension to

al | ow acowparw/msd4r epeat abl e anmounts of fluid tofl ow tkrcoagkomel72ubi ng.
The conbi nation of the infusion punp and cassette represents yet another
enbodi nent of the invention. [00017] The infusion punp is suitably designed
and configured to be associated with the conpanion cassette having in a
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coul d f@éiv ‘%ﬁ%l’gﬁtt@%im% eﬂ?&%ﬁémaﬂoﬁo JHESORBYBPABACA1ELT IFPESHE¥Ctat t achi ng
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the window of the cassette for monitoring or detection of fluid flow through the tubing.

[00020] Another embodiment of the invention relates to a method of accurately
and repeatedly dispensing fluid through the tubing of an infusion set which comprises providing
the tubing in a cassette that engages an infusion pump for delivery of a fluid to a subject, and
providing the cassette with a housing having first and second ends for holding flexible tubing
through which the fluid is directed, and with a flow path at least partially defined by a rigid
curved wall, with the housing having a length of the tubing which length of tubing engages a
pumping mechanism of the infusion pump when associated therewith to be stretched and
positioned between the pumping mechanism and the curved wall to provide movement of fluid
through the tubing.

[00021] In this method, the cassette is used for accurately delivering fluid to a

subject via an infusion pump, characterized in that the cassette includes a curved wall such that



t hrough the tubing. [00021] In this nethod, the cassette is used for
accurately delivering fluid to a subject via an infusion punp,

char act erwpedioosstshat t he cassette includes a curved walPCTdalsesovkerruipon
engagenent with the punping mechani smof the infusion punp, the tubing is
stretched to be positioned at |east partially along the flow path between
t he punpi ng nmechani sm and t he curved wal | to accurately and repeatably
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expl ai ned herein, ¢t cassett cludes a.stru clure that at |east partially
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foll ows, wherein: [00024 Fig. 1 is a perspective view of the first face,
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shomnﬁbudhﬂhéaﬁjﬂnnber attached to the anti-flow val ve nechanismin the
defaul t biased non-delivery position when not inserted in an infusion punp.
[00027] Fig. 3B is an enlarged internal perspective view show ng the
details of the anti-fl gy VRIDISCTEPTRINTE WEBTDRAWHEGGON-del i very position.
[00028] Fig. 4Ais a viewof the first face of the cassette show ng the tab
menber att d0MB3]t o t Hepwfricdfdndwdia¢nt of theghiessnisimyvemionhehighhs dstdatdelafver y

posit Itl(ljenbe\l\'t| r%gdle an%emglgteld%y%ﬂe !cqg]ﬂchl'cl:glllt(s) s Breggn'ted in the drawings and detailed

description that follows, wherein:

[00024] Fig. 1 is a perspective view of the first face, and first and second outside
walls of the cassette.

[00025] Fig. 2 is a view of the second face of the cassette showing the windows for
observing fluid flow.

[00026] Fig. 3A is a view of the first face of the cassette showing the tab member
attached to the anti-flow valve mechanism in the default biased non-delivery position when not
inserted in an infusion pump.

[00027] Fig. 3B is an enlarged internal perspective view showing the details of the
anti-flow valve mechanism when in the non-delivery position.

[00028] Fig. 4A is a view of the first face of the cassette showing the tab member
attached to the anti-flow valve mechanism in the unbiased delivery position when inserted in an
infusion pump.

[00029] Fig. 4B is an enlarged internal perspective view showing a detail of the
anti-flow valve mechanism in the delivery position.

[00030] Fig. 5 is a perspective view of the interior assembly of the cassette.



[00029] Fig. 4B is an enlarged internal perspective view show ng a detail
of the anti-flow valve nechanismin the delivery position. [00030] Fig. 5
is a perswoabinmssmisew of the interior assenbly of the caszast@ojo@0081] Fig.
6 is a perspective view of the cassette illustrating another enbodi nent of
a housing without portions of a first and second face cut away to create
the open area. [00032] Fig. 7A-7Dis a series of views show ng the stages

f th tte tubi d.tab rTb th th h
and ongage M hechardh f OreTHEBIE NG Bf 12 ceneboniat i negnaTel FROIBRNpur.
DETA IR bR EMN oEFonbIdE  ANUERT | ENnk FRQI3L avkhieto d?é’aﬁ@%ﬁe%eﬂﬁf&%r ally

relates to a fluid delivery system conprising an infusion punp and a
cassette tH88032hn be FagsdeiRtied ssasiof vivavsishdwaigahe gagg of engatehicveofithof a

fluidt t,. 000 4 tt h h f t
R S v B R s R e R S R e R T e

di reCtlﬁéértldM'tﬁTaQiaﬁhettBﬂltbldl@lhﬂﬁﬁbldrgp&ﬁ@fl gured for engaging a punping nechani sm
of an infusion punp that provides novenent of the fluid through the tubing.

The housing has a section with a rigid curved wall adjacent to where the

I ength of tubing engafes s whe BeR fated with the

i nfusi on punp to provi ﬁ@ﬁ%ﬁ?ﬁlﬁm?j brln (SIL(IIS]H LII;b(i\! ubi ng. The cassette

may i ncl udqo@os3ant i - fiihevhwative gamhme&mstto aflued édttvefy 88tchl evmprivirgugh t he

t ubi ng when not engaged wiith the punp. [00035]. The cassefte can be

associipsign gip agd &é&ﬁ%@ gyt P%’fl?.i-‘sfisé‘?ﬁ?ﬁ lt%lﬁlaﬁtmé@mw@ f%éelﬁYe@éOf f Hidof

fluidfrQppia,reservoir to a subject, and the cassette/punp fluid delivery

system pro |Jes controlled delivery of such fluids. The cassette becones

operative t[6003dyh as§[thxeica$sietbaﬂcqvmlbﬂhse‘s h@ohsﬁﬁgjha\dmg fitsrpnd sdcoideridstfueholding

i nter f additjona ent an| and restricts fluid fl ow
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punp %'}Hﬁﬂﬁ’l% ﬁl@&la%%%&ta{nein%m%?ﬁrﬁi Mot RoAldbOM 0RO He! RAd tﬂr@ﬂglpﬁlefl uidto
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a patient In a first enbodi nent the invention is dir ed to a
cassettulang. hﬁhe h@smgrme etsedionrwviter Wgeirpuavefdl widltladjesset tpovirere theHergh afitubingbag
and the intravenous line. to the i rst _enbodi ne t has a h(%u5| ng

W th SRetEsaRramsm Rt e SRET in W arit e BT RGUPERE aigemen'S

g' Wepsﬂtﬁ?dlﬂl‘i’odg(h thé tubMgl MTHe ABscaP el Raclide @Nantinflols veRc Pi¥Raniies prebi@ housi ng
as T our
free-flow through the tubing when not engaged with the pump.

[00035] The cassette can be associated with a dedicated infusion pump that
controls the free flow of fluid from a reservoir to a subject, and the cassette/pump fluid delivery
system provides controlled 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.

[00036] In a first embodiment the invention is directed to a cassette that is
connected in between a fluid reservoir such as an IV bag and the intravenous line to the patient.
The first 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.

[00037] 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



outside walls, and two faces. [00037] The first and third outside walls,
situated opposite each other, define the first and second ends for hol ding
t he tubi ngotzhrocsgia4whi ch the fluid is directed. The out erdasaélom2170T m ng
the first and second ends each have a flat wall with an opening configured
and dinensioned to fit either an inlet or outlet tubing support which
passes through the opening. In another enbodi nent, the tubing supports are

fornmed as .a single.integral part of the housing. The tubin u rt
t her ey é?lﬁran%_ﬁaegfgat %‘“géFiﬂnéisenS¥ c4ohdakp adihyal St PREAS sepptdan
componentsidRa W fit Highcras &I ot ohﬂ&tQulBihg s&;j?p%%te&/lﬁi@h BRUS] RebughROFRhinbhan

flexible tubing is fitted over the male junctions of the tubing supports
and hehdthbe¢meahmtitethertdeng furtplods ersfopnhtdas asingls integrghpart ofrike hathergooldict i on

of the t.ubing crgsses .a.section.of the.housing that can be either exposed
or covdiibas et 5Ttk BiaRolest et Sy Pk RL I SerbuR e BEP T ot he
first raqifritdhdséinBMtisiodBe ¥akdte Hdasingwo straight wall sections and a rigid
curved wall section | ocated between the two straight wall sections,

defini ng a (8¢8Il on wilths flexihilgtulingus fied ardrithamplegertiongofihe tebipghaupperyt h of
tubi . o \ it bt he :
o or QU BERE D Rult Bl ARG TS AN FHRIBET T3 Sihito) Prid i EENReP T

conf i gt oniet khusBpshared bt eitldrlceposcter pawgpidig nechani sm of the i nfusion
punp to frﬁ@%ﬁarotate, and_has. an opening on either side through which the

flexible t UMt can phseondpmeridgesdcicht e apdPRMCREICPRS, the Hest pRH N of
{ DI NGyl Had N st GAMARL A" ALi R BYVEE Nali WEt ol 1N ERed B ol N

punpi ng mechani sm urved wa must be suitably strong a rigidto
sust aitwotshreighepabtetdons deimngh stdtwnpuitipa rigidnecteani dhadji@e0woyhefhthehousi ng

has a first.face in a perpendicular.relationship with the outside walls.
The fily&h pHUBINE SHERESS P@@B&’H&WS‘W?ISH’O‘N ffng%fﬁ%%atgw%i%w&w RE R ch t he

out si deoHidRBSERAR o Huld@rdu@H thé@bing. ahe tR&I ARVS] WAL isUonNBYRd @ng Ut - anay
portion that is configured and di mensi oned to coincide with the curved wall

sect i elimefsiaricd to hllowd theyruwirdeg wathanisthef the iftsibmpemhae fredyirstetcatidbimsgnoves
Cont | s S LIRS, OGRS TR Pl SRR Bl
[ 0004 :}Jhm_-ﬁbﬂleh@d%ﬂil BEtuBAE idpsHeed if 6RadtRvith HRITRENSHENGHE airveehallapdghi p with
the outside walls on the side opposite the first face, that can be
r ect amyiiPare pedvapgukhecuayed Vel hianglibsuiteblratrens andaisnd fasyugrinihesenspsds of
the ToUfio'6t he phphnlHTiAY: or have a cut-away
[00040] The housing has a first face in a perpendicular relationship with the
outside walls. The first face 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 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.
[00041] 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.



portion that is configured and di mensioned to coincide with the curved wall
section of the third outside wall. The first and second faces wth cut-away
porti ons wbenmngsfiar m ng an open area that exposes the tabiusg)iombeeeas t he
rectangul ar faces cover and protect the tubing. The second face has at

| east one opening, but preferably two openings placed at opposite ends of

t he housi ng. The openings are aligned with the position of the tubing and

act as_w ndows to ||OM/Ob ervat.ion_.qf the fl |d and sence of . any
bubbl dCEPCHIBRLG Aligpsddytaie ppRiien o 816&}1‘?1?% andpqtys Wﬁ%wsarﬁ@ﬁ SR, ng
in therew mad aﬁ@ﬁfe';ﬁ’é‘sehé‘e SN rb%bl@é/ on%Eé}gﬁ AfafSial. hﬂh@%al?t‘i&l‘l’eﬁﬂl 1'rrﬂﬁrt\éhtew ng
of that segnent of tubing. [ 42] The cassette has an anti-flow val ve

mechanviemthssibuigan dit wirvdd Stehteothxs gsvargd by hpthi fa¢as ghachyowenditiog meavbeg obithdt a
force- a@ﬁﬁﬁ gg{nenber The noveabl e nmenber conprises a pinch head and a tab
nmenber’® Di¥%is perpendicular to the orientation of the moveabl e member

and a forcgoepER|yi ng THREESE!tE hiQuahtit fiey 9PBIEhddisth B otiatcdtwittage of the
housi ng. The force-applyi ng nenber biases the noveabl e nenber against the

t ubi ndionYnpeRRIALng p glaycehlowombenandiefosesannlyiag menrst. Besweveablamember t he
| nfus 'cg&pﬁy&pa Iéhehga(araﬁg a%ﬁpl!nynﬁ r@?&nd?%@%eﬁﬁcah %Qgrlémat%%bolf manber

can be a conp SSI on an e I C conponen

noveabh@ememedmﬁeaan@a E(&b@epplﬁmgfrﬂ&ﬁo@ lﬂlrbh»@ i dpciog it ifing fadeeofthe
forceapplylnﬁ menber, and a naryower_ surface on the side contacting the
t ubi ndiousAe BT FEHeFPRYIRE BEEbSE besesdhe BRYeG meBbEIREams} e tging Keprevent

force fﬁlpcphgh%e%ﬁ@&[sserﬁqgnbt@gf&rﬁ%doﬁpﬁ tﬁg 19ﬁisﬂ)91 ?ﬁ the%rctegbﬁpg‘w%abl e

menber on the tubin e overa Iguration'o he nove nmber and
p|nchnﬂmﬁ&rm&mibdMBthenmwaﬂﬂshmp@snamhgenmmqn@mﬂmepnmgadeﬁhmﬁaguhen

e caa B e S o R SRR B2 70
forcey, ?“9’ gl AEMBBITRES a hdkrRASishi AR on[tQQ Qﬂékoﬂiﬂﬁlﬂg%ﬁe ABRRE THeShaPBRkAL i Vel y
associatéd with the hou5|ngmand anti-flow val ve mechanism and is novabl e

bet weenrfadeeactd taicdnerotraigéhd toagoofighe foré@aprnidg member.dndenproyey thseistigon.  When

the cassette.i s associ at h . the p ushed bac t her eby
ot r adbroitethe el SRR iREher s vt m hEr v Mo it iR TR PRE exi bl o

t ubi n gmerﬁl%ﬂ ah pin@RHENDcan R VS soerll shapes,8hd MobthBeferte Beiappltidma-dmRpEETor When
the cassette is disassociated fromthe infusion punp, the stored force in

t he foiedeappigd-ngl terpeqablegnerabaggpdlsahave @8qafing opprsitashecalinecssgber and
s5soc QLA AR AN Bl asGih byl PRy BTy o=l on [00084]
[00043] The tab member is operatively associated with the housing and anti-flow
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.
[00044] 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



position for an extended period of time when the cassette is not associ ated
with the infusion punp to prevent the tubing frombecom ng permanently
conpr essedoaniodsgmnmed. Such depression, crinping or defornmmstéion2ran ef f ect
the flow of fluids through the tubing resulting in an incorrect anount

fl owm ng even when the cassette and infusion punp are both ot herw se working
properly. The tab nenber can be held in the open position through the use
of a plugthat, is fitted i t he gpenin 7 ween the t mber 107 and
the, ediid ofed b s B HES P b Bersen M 51%_55% B ke Egeﬁ 8?5_@%&&% {#°
activape T%Egohfgac%%‘%ﬁén_eoeaﬁ’lﬂleﬂ Sltionicliife it dasdechiOUny Alnvig theshanbs Ml the

bi ased fluid non-delivery position. Latches, catches and hooks associ ated

Wi t h mhesherswat the lpanad dlugbndyedayed positival d.atdhes, tcatsh¢sandiwobpassoibtad avith
del i it f t th s t he. tteis,to b
used. EOEBREE e tnde i L ARELPRR PR SRR AR P b RSl 4™ evs b o

cassetih@ tehdted Shéd theregeay Rrito bBasddubi ng between the fluid reservoir and
the patient. The second enbodi nent has a housing with an essentially

rect angul ad0@Mabe andn anetherambagdinenydheavernds rser¢bivedcrwbly qasspiteihiat an

openi i n. | } r i h f 0 i | s, and
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f or halagh hgudifewith ah Rgschtidl Bugbtamfil tshbpearfd dnvilith sortH guest d. dirhbesienedso de

wal I's form ng the first and second ends each have a flat wall with an

openi it VEEWHE FyRR@iN LR dniveiRs Py Whereithe hausingdias fors quipidst wajts. et 1" t ubi ng
suppord .whi ch passes through the opening. [00047] The inlet and outl et

t ubi ng supports are bushi ngs havi ng openi ngs suitably di nensi oned and

confi gured [0@048] | ow tTveo &f thx blisele tverbls gfih©@a Hiest pud feednd budsufghhdliieg bhus hi ngs,

but remain_held snugly in,positiaon, The bushi revent the cassette from
o1l i R (oYt b i By rastsdo e Sttspte ol gprrBlag Ui Mrsbepdgeresgnds
i nf USicQth PHRR flA M115mv&m%%8%emmgh@g ahd QM &isioRRl REAVMIER! thR %1@18&%3&1%@ i's

associated with a p : The infusion punp is configured an
di nendilongsunportbyehiels paedsathesdghithdoeningl at ed cassette. The punp has either

AR TR RGN SEIG TR (A e
the i nivasdsictad el abESour&l @ HoeSRE flexibRItuBing AUBEPIkheMHrbugthe Bhishsh@Nb@aunp
for delivery of a fluid to a subject. This cassette conprises a housing
havi ngempipdcldasmgglyde pasitiemdEhe bishigs aravgnfthe gassetee Femisheingdevighe tlhingh t he
fluid véfhsen(iflé ga%ge%g’is not associated with an infusion pump, and prevents the tubing from slipping
when the cassette is associated with a pump.
[00048] The infusion pump is configured and dimensioned to be associated with a
related cassette. The pump has either an opening into which the cassette can be inserted, or a
depression or recess into which the cassette can be seated.
[00049] Another embodiment of the invention relates to a cassette for engagement
with an infusion pump for delivery of a fluid to a subject. This cassette comprises 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
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wherein the tubing is configured for engagi ng a punpi ng mechani sm of an
i nfusi on punp that provides novenent of fluid through the tubing; and an
anti - f | owoabwassaehani sm associ ated with the tubi ng, he®agiusgoion2t7be
cassette and present either in or near the housing or cassette. The
anti-flow val ve nechanismis biased against the tubing in a fluid
non-del i very posi tion to prevent flow theret hrough and i ncl udes a nenber

oper at i vel ated witht ssette i -flow val ve nechanismto
over coHiTE aoK Bk u%}ﬁgﬂ%ﬁ%@g%ﬁwﬁ%r R - ¢ eeﬂnit W VXE BTSRRI hr ough

t het ukREipheRit he tﬁ‘lﬂﬁ%' dAketts oPRARIRLMA Sifliatduein RY ABar tHb&s@Meiorhb@Whyal ve
mechani smis associated with the tublng, cassette or housing or is Situated

in or Theantiflvev edlvs pictlmnom potsilig comhesca ratmovrdabw mehbes ane e ienee-snplying

e £ ohaner oS esaRrr v e ARl S RRbb sfERe f e ' "

nov e abh® AR RRIMIRG k416t tﬁé’l@bﬁﬂgbﬂgﬂw&ﬁl fRIve R Adthdug@WThB @A REIROMENincIliags a
cassette al so includes a tab nmenber operatively associated with the

cassetitlemppliei engraivglyassecigtedwity éhwswé thansisgrprthantinBowbel cheqoherpmane
fluid n?&%f%%ek %h?ﬁﬁfdtdo%”deﬁv% Hhdnd§! chFc'i%f VB&SI#qS Tl xq‘g’ﬁéf{ Jg’r%ﬁ'r ough

f or ceapply ras is'r SO as oW o

the t u.ppllyglg ﬁliﬂﬁbér&basrte aesveld So apey atdeﬂb\y of siaiatihedugt thd tubinigh aheaas ette and
anti-flow val ve nechanismso as to overcone the force- appl yi ng nenber bi as.

The heRRMbEg 1§ QpesBirhiguresitahy Bithrsrssdisead poi-tongudenpadh awsquOaan%du cat ed

i nfusiQ ﬁ%’?er f Sr;ﬁger noved
to the CBHI delive >P g%ﬁe?g)relp fadl Egé %ﬁﬁﬂ@%g&f}fgu}&ﬁ&g\%ﬁ %1?# df}mlsu d

t hr oughgag@mehu‘imthg dedﬂoaﬂeé ifesion pump, wisertinagluciag sebfte dngageemmy the tily membhbie
punp, s rel ease SO t hat rce pl yi r.eturns
P o hd Mot G0 B deley TS TR PR At AR Proa DR o tHT e gt e

t ubi nGyhil-QRAROLr Adtht fahs%et@@ﬁsr&%é‘ed &8 thARUnTE TREfb GRMIP Yerclh& B YRARLE
menber to the fluid delivery position as the cassette engages the infusion

punp tfercaiapphyirfg roembdr refugrisgo thr ibwid monddelivarpipagjtiomtd prsvanih dowaddbitid through
rem)vgﬁi %lg)omthe punp the tab nenber is rel eased so that the noveabl e
menber ¢ &Ptens to the fluid non- delivery position to prevent flow of fluid

through t hqo#0s8e] ng Sug it baketDuRTENMcMbet R hek HE fetatlesader fohae f 1 ui d
non-delivery position and the fluid delivery position changes the biasing

of t hdluibddecapprsitiangsienerspetteAngegos Atd naision nump toabowehaye pf Buid thisygh t he
roveet RIS LS LI B DRI B IS RIS Iaaer,
cassetni@chisle mmbeedetﬁﬂh@ 0 this€lupdingn-tisretyapositoniae prévent bwe as €did 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.
[00051] The housing of the cassette preferably 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.
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[ 00051] The housing of the cassette preferably has an essentially

rect angul ar shape and is configured and dinensioned to fit within an

openi ng iwothm/asgfsasi on punp, and the | ength of tubing ipsTius2aioaki7g7 hel d
bet ween the ends of the cassette in a straight Iine and in front of a rigid
curved wall of the housing such that when engaged with the punping

mechani sm of the punp, the length of tubing is accurately positioned in

contact wit bet n the curved wall and the punpjn chanj sm [ 00052]
Advant ageodﬁ?@?t he f Ve%tagwst}r H’@dfﬂ@ﬁﬁ@P@&ﬁg PHEbE g f?r&{%ﬁ%\gw@lxenecham sm
i ncl QRS HFiGATIV ERS aQBnHREk13E sAfkh AEhEPNRAMIE n{¥RIHREH T BF ahilGlodNdlvd | oW

val ve mechani sm conprisés a pinch head that has a relatively |arger
cr osss@benismabmpusdsacmnehiztaddloaithas ¢ sclathelyf lorgee capphgdtingalserfharthand a

relativel arrower cr.oss-sectional ,surface contacting the twbing, that
Conceribratisdty B iplaRE FeRRE ol sl b iR e hB T ot Sp iR HiabiRg
Al so, thdRbiHRUBAENEERYraich &l U el B SoF RLAPIYiflF ARMBST %%Ensﬁ’tﬂegﬁlﬁﬁ@.t A®D, the
cassette during engagenent with the infusion punp. e housing of the
cassethoasige pay andlydq iegistieféon grooyesder alignaont efdeacadsticcdingeheagensinhyitho

| i i tecti. £ flui 1. f d
o oS5 B, 536 RRgBle St ERMbIBORALY 2ha o Bad( el v e,

an el adfaoomithetudingso hilew meonimtieg bAlsteaivd dfffiaid O&W nigerétardugh d ibepweered nl et
and outl et tubing supports in _the housing. Each tubing support can include
a mal eTRRERRGIG e Rousig is mrade of mieddadgpastiGr{Be B1bwng 1§ npade of An slestemsHERE t he

mal e jHRGhE M1, GRA T IHEiRH iddd g'étg&%géi | G&dd Foﬁtlétgﬁt%ihé‘ %épg)%rtrs et WBLAFg and

the female junction i's configured an nensi one o recel ve tubing

ext endianly tutbangasufpboiit dats inppidy a2 neaid junctidhendafdnetle pupii@r, whetdieinntab énlgtunct i on
is configured and. di nensioned to fjt. inside the.tubi nd the fenmale

j unct iPBRPYTSIE ST BIFRD laﬁﬁﬁ@%@%ﬁ%ﬁ}%ﬂﬁ@%@&%@%@g P@%&_ #hdghe f%mlﬁg t hat
ext enggnckidn ‘id"l@o_nﬁgﬁireﬁ%hd diRQRRALd ANRLHSE ¢ itERIM g ©fa e shlﬁ)(ﬁr!ﬁlh@rﬁ‘ﬂfee' ates

to a fluid delivery system conprising one of the cassettes described herein
and amuileifsuppah thample jwheiosiincaigumdrpdidnotnsdesddo ptimgidadhsivhgglraditieg an

i fi d d di i dt i . W t tte;
ona an g pAD A seRlRutie SR AsPOB g i ST e SERB b RS RRRG Che
menbergybjectiove between the fluid non-delivery position and the fluid

delivery position to allow fluid flow through the tubing, and wherein the
punpi ng  medAMBEm t hainodhg sgbedimpat of hgiipicationy ilaes tod fhnédpldecrydxsarent of

0 AU OO GRSy SRR B, P
f 1 ui d iskghdeg@rpump 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.

[00054] 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
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position. [00054] The punp can have a detector for determ ning whether the
cassette is properly engaged with the punp and punp nmechani sm The punpi ng
mechani srwoOypioomBisy stretches the flexible tubing by anpammsationeressary to
tension the tubing by a sufficient amount to allow the correct fluid flow

t hrough the tubing each tine the punping nechani sm and cassette are
engaged. Also, the activation nechani smcauses the tab nenber to nove

between the fluid non-delivery position and a fluid.deliyery positi
ei t hera?tafsthﬁ [asSelG srees bR guRes ThH: ﬂb%Pf-BnR}P%P%%{mW% igig aeééoglﬂaa@%@?he

pump. fthite b H%H@iﬁ%d“&gﬁ@&f‘ﬁ_@ﬁe%@hib%z théviflg tHo@skeROR S LORa@RH i M8 tp{ﬂn?iﬂgbl e
t ubi ng becones engaged therewith by noving the cassette into contact with
t he pumphagsmeathncsssttes it h&xehpesaicevhe dssocatéd wel thowiisicorpusheand the

associated with the infusipn.pu nd the punpi chani sm,engages t he
T oxi BLBTIERhROT e Fra R Te by e P eq et BRI RS Rent s,
the i REABSURRCNR Re iﬂfﬁii&epurﬁp RS 88mptisds @BRhstONE réfdiasibh 3bmPHnGOtHAONENE
t hat engages the registration grooves of the cassette, and at |east one

sensornEdcs Pd reaistraflangineyss ohilictrasssticainddolgagifone hensepss@tical glighmephvithr i ng
or detgect} of id gl rough t ubi pg. .ol t her
enbodittﬁee\t’rﬁn%g %fﬁféé %r%\geettr?tflg%v%ﬁr}%? ares ({égecg&r%fﬁ%lg fgogp %r?c}eu\%ﬁ%? ﬁlg ree fl ow of
fluid throygsosshe t ubiotgnetherasmboditisit@i tischvoriioa hcla@spy 4 SRthodlodptdichgng he
tubing in a cassette that engages an infusion punp for delivery of a fluid
to a digsjiloey of tiyid thipugh tr fepiamel anuBfusiproet whkspmpriggsioddingdhs bimgingal ve

mechani ISl T MLN rein,
ahen L K R L e
menbertuldngonedsst@iwiddan antafldw wialyemorvhakebm\compripiag iatthaveablic tnier e and force-
force-applyin nber .bi asi ng the npveabl e nenber against the tuping to

bt vertD DDA BT oY OGN T PR CVHEPEIA: GhEM GHOISMeBibet Hil BiGset t
engagesply g AMBer ddRali@lif&t ARPHYH REn MBHRSY pbsitiSPYaH thyfotheapymgt0 a flow
delivery position where the noveabl e nenber is not biased agai'nst the

t ubi ngnanebeabiaswgfthaimgveabld mombethagaatshihe dgfhing {00 0BBY flalvgberethneughnaeht i on

| he.. f f th i -fl | hani f| uid
el 1 APy T N Relir gl eivais o5 AP BT OMROR FSTet B ough ¢ ne

t ubi ngn@fed @ tharpitep @a 86%-delitgy pokition hdvreat MR vERIORBIDER s hoPbia¥ddgdingn or
in association with the tubing or a cassette having a housing and can be

used ftor tupingvie atlowidluid @ellaw gwreshropglyi d t hrough the tubing of an infusion
set. [0005%hodagl e i Ngsd ndinfention (ks YRIHAUWNE oF STPHROL - AbwdaRIE! er red

cassette 1
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.

[00057] Referring to Fig.1, the various components of a preferred cassette 1
according to the invention can be seen. The cassette 1 includes a housing 5, flexible tubing 75
and tubing supports 15 and 35. The flexible tube 75 spans the section formed by the rigid curved
wall 25 between the first straight wall section 22 and the second straight wall section 28 of the
second outside wall 20. The flexible tubing passes through the openings 24 on either side of the
curved wall 25 to meet the inlet tubing support 15 and outlet tubing support 35. The tab member
107 extends from the moveable member 103 of the anti-flow valve mechanism 100 through the
opening 57 in the first face 50 sufficiently to engage an activation mechanism associated with the

infusion pump. The registration grooves 53 are positioned in the first face 50 to accept raised
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according to the invention can be seen. The cassette 1 includes a housing
5, flexible tubing 75 and tubing supports 15 and 35. The flexible tube 75
spans t heweeotoossi4ior ned by the rigid curved wall 25 betraears2aioe2fr st
straight wall section 22 and the second straight wall section 28 of the
second outside wall 20. The flexible tubing passes through the openings 24
on either side of the curved wall 25 to neet the inlet tubing support 15
and ouytl et tubing.support 35. The tab nmenber 107 extends from.t he noveabl e
rober s b e RauSib porp ke SR HECHAR SO %ﬁ@ﬁtqfﬁ?sr%%mﬂﬁg 57 in
the f'gﬁ@&\{eg acic efkssted fT1ed @ PO r8HERA8N BN ALTd HORnIRE RANRL SWRBFOC at ed
with the infusion punp. The registration grooves 53 are positioned in the
first stzasendbshapes iacludpe buanstduhiéat tartesngotart dysaicnfeaingwlap Ul andaircalre

configured imensj gned to fit, [,nto the reqgistration grooves i.n the
cossette HBFSsEo s HetiEe if Eisy s et whl B Sy Hia R T ifle

Cr oss+gifg bepalt 15 ahﬁ%uﬁ@tduﬁi'ﬂ%@@jﬁ)oirm. Ui faddve thré\th the AL%iBR thiee &dnitRNQUIl ar
square, rectangular, "T," and circular. [00058] Referring to Fig. 2, the

fl exi wbecryebihryghahe eposings 48 dd thseeomefaehel ofthe howsing hgvivnghoflexitls and
t ubi : Fl ui.d f] he fl exi
ou PR R BURRRLL AT M By LGS RS AL THRSUGR0RS

when  ttheudel @bubble detdblioigordihdran@ii@siag dcagey tosbsurdithat ihgifthicipvgstrival | 25 by

the pupp .nechanism This also allows the use of bubble detection or other
moni t lavige Heyehdle tdingsBre that the fluid is properly flow ng through the
tubing 75 p@RIPO] RELEGHhOE FR Bidmcihy nfdith f 0 BhE

t hr ough thébopeii ng 57e % n1 ?goe ]%i erst’ }%%@g 0 8# ?ﬂ%ﬁ ous% nggqbg%i S@?}ﬂéntm%
def aul57 ifi khei firstiaoe S@bf the hgugpos b id ianhe ddfeuleflu@soskhdmlimeryrpokitign, BiR;re tdse

f orce- | yip er. 110 presses agaipst the nmoveabl e nmber 103, causin
t he piSﬁ@ﬁnﬁbﬁ% 5%23? éores?sﬁﬂﬁ@% r%%b@?ﬁé{iPmsgsta&ﬁpﬁgﬁ%@oag%%@e fial 03 °
reinfQﬁ&ﬁﬂ%ﬂkka%&wﬁ@?@?ﬁMxﬁﬁ_&S@ﬁéﬁ&dﬁk@&ﬁnéb?%@mﬁ&@@ﬁ@hﬁ&@&ﬁ&ﬁhﬂg,tO Fig.

4A, the tab nmenber 107 extending through the opening 57 in the first face
50 of thérebyhprawintigeluehfliowe noved to the activated fluid delivery position,

where, as in Fig. 4B, the farce-applyin er..110 ha r educed

i rensi on SNPRRI o ncdfbrie 1 R 2L 8% AP BioiaE P PRE e e thafls GEER o1
the nmaveaRklLiRERBes0 d0Hc avasing 5 0 bitol bl thé ectivaidmiid delivehy Skitic, eases
the force of the pinch head 105 against the flexible tubing and thereby

al | ongvhicraes shayminfHigwABTihe donsprappline memberHil8\iasa eaduped digignyigaendal | y when
or as . t (s J i nt i i i icgned to
CCcos SHIRPRRRFRG:L B AISTRRECH) Thaem ORENaR IS AN IR LS RENES, 1
open ttheflssdble @utsing ¥5 Wiich tdieasgpuhp forse afthe paictdhead 105 against the flexible tubing

(iony

e

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 housing itself to move the tab and open the valve only when the pump is activated.
The pump includes conventional roller or finger members that, when activated for operation,
compress the tube to urge the fluid to flow therethrough. As noted, by the time the pump is
activated, the anti-flow valve mechanism is moved to a position where the tubing is not occluded
to allow the fluid to flow. When the cassette is disassociated from the pump, or when the pump
is deactivated, the anti-flow valve mechanism returns to the non-fluid delivery position to
prevent any flow through the tubing, thus avoiding any unintended free-flow conditions.

[00061] Referring to Fig. 5, the internal arrangement of the anti-flow valve
mechanism 100, flexible tubing 75, inlet tubing support 15 and outlet tubing support 35 within

the housing 5 can be clearly seen with reference to the rigid curved wall section 25 with
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The punp includes conventional roller or finger nenbers that, when
activated for operation, conpress the tube to urge the fluid to flow

t her et hr owgho10AssrIet ed, by the tinme the punp is activat edr/ush@oant7e? f | ow
val ve nechanismis noved to a position where the tubing is not occluded to
allowthe fluid to flow. Wen the cassette is disassociated fromthe punp,
or when the punp is deactivated, the anti-flow val ve nechanismreturns to

the non-fluid delivery position to prevent .any f]ow.t hrough the tuybing,
s SUBHBE! b imoiie S TP P T St b e TODGBET R PGP ling o
Fi 9. QirafghewhiN§&LiBRPS JF HRNGESRIWutSdc e 28N tThe fdroWayAling nidcdani¢m 100,
flexibletubing 75, inlet tubing support 15 and outlet "tubing support 35

wi t hi posihendtobrgwean the éamthisgragdhe avall yecgmart Ovingd the mbegabhcmembert W8, thiegibg cur ved

wal | section 25 with i ngs n .ej ther side | ocated betwe t he f.irst

o b gt B RS R PRl e s b BT s SR S ok Gt
second reufsitéBetald adfdcent iethk Frra&traizht WhiGedi@ARe lof Ikbetendanndidd @agdobet ween
the fourth straight wall section 40 and the noveabl e nmenber 103, thereby

pressing t He0M2hch hddg anbgloygealremeehraism sorefeebbulersed gsthegalet side elibi ng

. I P . . £
st ai ot Coterte SachaR o3k bR R EREF TR Ak REC bR shBidrme

anti-fl ow yad0e3] mechamcsiousisg prieprefadbly rdcomgtiaewith difensidtsehnd aivdethof t he
cassette as depicted in the figures, however it could also be |ocated on

| in, g
the outiteile to ftgntoangpBuion e alizqusl the hauspesorldaliahave ofhen giapss ifwi t h

di nensj it 1.1.a o U A j I al t t he
nous e @5 Puth e Bithh SThE bRl b pldl O B A SUpIbIPHTRe Al poHa T
The heusirognés withdet otalangrat ewbial centhtmatiltionfad cas éc eitha dispdsabdd orerapalslonment

w t hout.. br eaki ng, or Cﬁu%ln cont(zg.jén tion, and can be either. di sIPoIgab.l e or
capabl "Bess aﬂgd,e}ﬂea ¥ef! O BEPSIB QU BCIRAN T PG oS s dB SBEHETI S RIS,
Gener 3 hytd fahRNAkARE! TR oS! difovisaltp Gttt {cRliret MR mRH HARE fordhigpipHs] N

al l ows easy and secure placenent of the force-applying nenber, noveabl e
me b e meanlert mbyaaglesugpbertasd itwiginglsupphes gissis bk tlosesli hogsinThdhébossimggmanpe be

formed of ¢ or_nore ed pieces that are | ater assemhl ed and seal ed
wit e ot og ARk Failed ey B S B Sirhye T 2R SP LRSS Soal ed. o
be h?'cdmﬁa@ﬁ@iti"ﬂlﬁidgy ThaBsusid MR be F@Mh'ﬂ@ﬁtly &aledheShe He@éfo@@ﬁﬁérsby @bs, 2Ms,

conmbi nation thereof to allow for later access to the internal conponents

for clleghisneptdicsfagencssweary corobiosan tpsof @uallol foutassrdscenald thgantpral

pref er i . can be easily pushed agai nst when

i nsertclgﬁléx?%éssfg)ggfs,%g{ll%lgtoikl%ﬁa%gﬁ%& securing it to the exterior of an infusion
punp, al t hqo@ledit colihd foaeowside atl Glotiopireseratbl@xtsulié slat fapethian@s, betdasily

featu rp%?lied against when inserting the cassette 1 into or securing it to the exterior of an infusion
pump, although it could have other contours, textures, openings, or features.

[00065] The second outside wall 20 has both straight and curved sections
configured and dimensioned to engage the infusion pump and pumping mechanism. The rigid
curved wall 25 is configured and dimensioned to accept the infusion pump wheel and rollers, so
there is free rotation of these elements when the pump is in operation, and the rollers can
compress the flexible tubing 75 properly to create the pumping action. The cassette is designed
so that the curved wall is sufficiently strong and rigid to retain its shape as the rollers or fingers
of the infusion pump repeatedly press against the flexible tubing compressing it against the wall.
The edges of the curved wall at the openings 24 are preferably beveled to avoid corners that can

pinch the flexible tubing when the cassette 1 is inserted into the infusion pump and the infusion

pump wheel and rollers push the flexible tubing back against the curved impression.
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[ 00065] The second outside wall 20 has both straight and curved sections
configured and di nensi oned to engage the infusion punp and punping

mechani srwORhm/assgitd curved wall 25 is configured and diPpacersscan@ei?2®d accept
t he i nfusion punp wheel and rollers, so there is free rotation of these

el ements when the punp is in operation, and the rollers can conpress the
flexible tubing 75 properly to create the punping action. The cassette is

designed s the curved wal| is. sufficiently stron rigid to retain
its shape J00qZh + o iieorgings %‘L% Sitgr SidR & i BWVB%gﬁﬂrSE‘ﬁ}QQtaéﬂf‘ytaB[yess
agai ngizel %nﬁkﬁﬁéhl&h@dhﬁ@?ﬂsﬁ)ﬂe&ﬁﬁ&lfo%&'e%xibtle RO o FEoWBel contbifof@iges of
the curved wal’l at the openings 24 are preferably beveled to avoid corners

t hat carvegiimptessipe withewt dolepl¢tellyipmy hwlperdT flhe bygesssingegdinktseifhnsedgead thent o t he

infusion p nd t i nf usi pn np. eel and rollers

tubi ng DA B4R Fss s Ry DR TS PSP e B okeye HideBsEh BEBeshRIBET ner
si de QfhchheisFixgd th G kieighismkdughgobition batwecs dic tall tbSimpehts, afh gk &dingnd

di mrensioned to allow the flexible tubing 75 to follow the contour of the
cur veds nefprsssted ohthgiinfugion pedpl et el y pi nching of f fl ow by preSS|ng agai nst
o et a1 S RS e g D "
st rai ghd ednifigorigion RS tink@BiohebMde tadsbee nmbpunuberoduEpaelid simadiesunt bEtehQUﬁl ng

i s not, |nserted in the infusion pupp. [00067] The fixed paosition and | ength
of t hdn thedlgxhle tubing sagh Pﬂd BHBY Hiﬁﬁaﬂfl‘? gAY SGHct iR CRgRECE Br theginating peghpgism.

di men sion in
the T B b L e R R e sl e

punpi rf@xf@@tmbmgstmall&wgta@mmmdcatcurhne aponpt asfgﬂmé tloanwisan the ptimp h‘EOI:ma‘EB%t te
t hen creatﬁ®wﬁﬁﬁtable t ensi n||1tthqflex B to all ow 5% rrect and
accurate a of fIBPRC FIBYFiRSER Sfp?mﬁd? gva /M3 pmepeningobagn Hiehredne
enbodi A8 Qimersicd td §51d<aﬂtirﬁbtd£b lshppb?t IRShRR pRRENIHASLghZhE Gfkinigy @ﬁ&iﬂﬁnd
di rensioned to hold an inlet tubing support f whi ch passes through the

openi ngird ewtside meallt3ihag ap opeiioe 3 vedrfigaoe dameopensdrig hald anontlegubimg and
di nensi one gld an outleb t ubi.ng support 35 which passes through the
openlﬁﬁpmfgﬁ%ggc Pﬁ“ﬁﬁgPWéW» Bed Ment , the t ubi ng supports are nol ded as

part of thqodowft andn bibthék e%ﬁo%ihrﬁ@ntvﬁle sbih@supPOR BreThdlBéead et figart of
t he housin [ 00070] In either enbodi ment, the t ubi ng supports 15 and

35 car@nﬁ&v@ QWede &YlaHﬁ» t@ffoémtaﬁélfgl@dléﬁﬂ@mﬁtoﬁéte hewpinastalla separate |ength of
f1exible t'ﬁb Whi G o e, | %%ﬂm? Hlbli:{sé s[uﬁg{i\?%]f)ir Sd 3 & h‘ﬂ%{ R of ubi ng
At es, |n

on the inl out I'et 'si ave an inne
either adaptors that connect a separate length of ﬂex1ble tubing, which is fixed between the

adaptors, with different tubing on the inlet and outlet sides, or bushings that have an inner
diameter that is suitably dimensioned to be pushed over a unitary piece of flexible tubing and
hold it snugly between the two bushings to prevent the cassette from sliding down the tubing
when the cassette is not associated with the infusion pump.

[00071] The tubing supports can be made of a transparent material that allows the
fluid flow to be observed, and any bubbles or obstructions to be detected or monitored.
Alternatively, as described herein below, windows may be provided in the housing for this
purpose.

[00072] When not a molded part of the housing, the adaptor used to connect
different pieces of tubing preferably has a cube-shaped central section that is sized, configured
and dimensioned to be held in place within the housing at the first outside wall opening 12 or

third outside wall opening 32, with one round male junction extending from the central section
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diameter that is suitably dinmensioned to be pushed over a unitary piece of
flexible tubing and hold it snugly between the two bushings to prevent the
cassett e Woamogissding down t he tubi ng when the cassett ePC3/usetioassoTi at ed
with the infusion punp. [00071] The tubing supports can be nade of a
transparent material that allows the fluid flowto be observed, and any
bubbl es or obstructions to be detected or nonitored. Alternatively, as
descri.bed herein bel ow, win ed in _the housin or_this

pur pod0 tholRiwsig haying %&ut%%oﬁgﬁea@%ﬁg}%bﬁé% e¥1hls ehing can 'PFeplb?gﬁ‘LPofP“Hsed to

connegh aﬂjtigﬁtesfeﬁ[‘ Encpé)rf‘ec[%ﬁn@fe_rﬁd{@juﬂgﬁcﬂf &J‘[&{(ﬁt@ Hokake SndP&cabRBgbragNt I al
section that is sized, configured and di nensioned to be held in place

wi t hi motsieg houthi angina¢r didrecttt ingt whigh 9h dgravahdusdpercamye pashed ta firmchnout si de
wal | openj ng 3 wi t.h.one round l e junction extendi from .. central
bact i G RbORE et Rl S ey R ke B S R by bR R R L e
t ubi n@rGagerkeit RUSBREH Lth@Tddkighs @infc Bbd fereRldingihd te18g OB thahesredng

junction‘extendig? fromthe central section out of the housing 5 with an
i nner pabisiapdescrived Bergli ch an i ntravenous |ine can be pushed to form an

airtight s he j t] .bs tter r

flexi e tabWa wni refor i e R RS ABFAEE O BRFhefBIFu IO 1

used foiflckidlctubidg tphefciablyi g aicnbé-Bieapaaoareral scudion disdt id Wreddesdigubeichinder ei n.

[ 00073] When not_ a nol ded part. of the housjng, the bushing used to . hold a

| engt Kigensiqnsditgpeheldpn algci)wh@rta%h9u%atéh%ﬁlf§éo%twéﬁ&&U@@ﬁlﬂmaﬂ2§é&lmdon t hat
is si : I OLLE j q! 10: j it N e housi ng
AR A A e R A e U A
an i ntsectioarin®tthebsusimg, med arporttiiarstietsateli efoetiols thiit extrerids drone thicrcahtra @otticon

into the_housipg, .and, an exterior stress-relief portiqgn that extends from
the c&ftFam tE%F?}S&}% @?Olﬁﬁ@w HBEHE :enﬂ()ﬂ%f{ t@_fﬁé\#ﬂg O;ier&F%ﬁ@ﬁE@

di mh&h@ﬁ%ﬁasrsﬁlgfthfouéh Qﬁtﬂul(hiﬁ%.eﬁh& B&shid ol @ HRILNOuBAY SﬁS%ﬁu%IRrSQ‘ﬂQ:h the
bushi ng. e bushings hold the flexible tubing 75 snugl’y so the cassette
does massc¢ fdoks noosiidet doevn thb tubgng i alowedvechang froany, dandgmevents aagtdnge event s a

change in tensign.in the flexible tubi due.to the tion,of t.he infusion
o gt T A et et Font S AR PSR ST R g we o1
punp. thOQRIA iJ heertddeiXithd @filsidH fgnyS can be nmade of any elastomeric
material which is preferaba%®trans arent flexible nedical grade materi al

such as si llPQYHE,  whildk flegibipiibing Sf enrbe dnade@bern plasthmerin matqriabwhichl iy e
mec ha%&eﬁ@?a%&%aﬁﬁﬁq}gﬁtsf&ib% %Mﬁ%bérgdéﬁ%ﬁﬁl ShER as silicone, which is most preferred.

[00075] The anti-flow valve mechanism 100 comprises a moveable member 103
that is operatively associated with a force-applying member 110 at a face opposite a pinch head
105. The moveable member face in contact with the force-applying member is suitably
dimensioned to allow sufficient contact between the force-applying member and the moveable
member to transfer the force of the force-applying member to the pinch head. The face of the
moveable member preferably has a raised or recessed feature that can seat the force-applying
member to thereby keep the force-applying member aligned and prevent the loss of contact
between the two components.

[00076] The moveable member 103 preferably has wider dimensions at the force-
applying member contact end and narrower dimensions at the pinch head 105 end, and a tab
member 107 extending from a face of the moveable member 103 perpendicular to the axis of the
force-applying member 110 and pinch head 105. The pinch head can have different shapes such

asa “T”, "U", "V" or a wedge. Such shapes concentrate the force of the force-applying member
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that is operatively associated wth a force-applying nenber 110 at a face
opposite a pinch head 105. The noveabl e nenber face in contact wth the

f or ce- appwoizng/asersber s suitably di mensioned to al | ow ®afrftiseeienti7ednt act
bet ween the force-applying nenber and the noveabl e nenber 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 t hat can seat

the force-a menber, t o t.hereby ke the forc er al i gned
and prt%eéﬂl@ﬁ? r%e% e A o I SRR ﬁﬁ@%ﬁﬁ% mp The
”Dvealﬁleﬁvé?? EB’Qﬁﬁo&%hMlﬁE@BP@ﬂe)énH%Fth‘é";ﬁ‘x?dh HEL BN nPEs with tﬁé‘ﬁbﬁ@d&ﬁ%@é ying
menber act end and narrower dinensions at the pinch head 105 end, and a

tab neithera flgTaextemdd fige fmthm rangaefaradii, or hehapweaishevimeetiercunad face is the

o5 o e R SR bectitrd beeh Eo B s e R Ragogioor B e V. "0,

Wedgebe&Mﬁ&uﬁﬂ@&ﬁ&ﬂﬁﬁﬁﬁ@ﬁkﬁ@mﬁ%ﬁ@ﬁmép@%@m@%ohhﬁht $@si@pR! yi ng nenberto a
smal ler area to inprove the closing action on the flexible tubing when in

t he def aul 10O del i \Téﬁwlrpﬁ@ée@d %S prPﬁ?@s apipy oof sidpef tedlasfble tvénrpg ficandhead
in CO%B&%%GS#S 1pa%1rhes eﬁﬁf%gce%%rﬂt Wc? g&%sne de‘%flergl%? glbmﬁ? IEhe blng wth a

range o arp corner, CUI’VG ace erred

erTbOdipmhtlanr&lﬂMﬁdloﬁﬂﬁhélﬁﬂhe%aisetd&lﬁelot hleervwah affinfukien pamm on of t ubi ng
t hat becones crinped when the noveabl e nenber is in the non-delivery

position. [BYYBY] Thdhsitiemenmbai! t/oxtends Soasth a@mVﬁgbleaw@bgra@ of the
flexi '%' eh glélfa?ﬂtﬁe gﬁl@hﬁgéﬂf’{h?&%ﬁ%no ﬁ’iﬁ I5ASH 1R flr§ fﬂéeoi(ﬁmﬁé'h onthhe

opp03|t ere 0SI ng and preventing any re€ fluid flow
when HMEmea$&eﬂﬂessmﬁhmmﬂymggﬁbedmnmahnwnhéﬁ&mﬁmeﬁﬂmﬁﬂmﬂﬁm@igﬁ dilte tab

menber 107 extends from the noveahl e nenber 103 pend| ular tq the pinch
head CREHEGH KHVBPEMMFGRFM R the, wlpgion pumpp,vgh lb“}gfl S%@E&M‘@a@ The tab

menbemdOitr 183 fdHdha6l £ tihdfcdsOML i&c8 )f&@@ th b a8 ta?l%yfngrrﬁémﬁéi‘Q@O AheRfind he
housi ng 5, and engage an activation nmechani sm on e infusion punp, which

woul d cessatie | isussomatedibiith tiemibeston @ 8np. ol rempeaebleanemberclidas mathef stongkd

force.in the.force-a the ca sogci at ed
B R R R S R B AR S ERT S b sl RGN Rbae:
resi stpaflp ¥} &ldnahehdhikinGh g rebiotiv thb $ér38 f thepeRt afploNgagansitwieh thdie tab
with the infusion punp activation nmechanismwhile resisting the force of

t he f spwssttapmissaciicchwithdic infsiontmers aswell eeconiach bseen thepingh heag wad thef usi on
purem f%elb‘i@ u'bn%%w?e%%é‘ﬁéss&{% 1}4"8% E'l?teelf%%{qthrgg%% and the flexible tubing

cassette is dlsaSSOCIa
[00079] The force-applying member 110 is positioned between the fourth outside

wall 40 and the moveable member 103, which thereby translates the force through the pinch head
105 to compress the flexible tubing 75. The force-applying member has an increase in stored
force when the cassette 1 is associated with an infusion pump, and the contact between an
activation mechanism and the tab member 107 causes the anti-flow valve mechanism 100 to
retract. The force-applying member is preferably a round compression spring made of stainless
steel or another material suitable for use in a medical environment, however it may also be a leaf
spring, lever or clastic element. The force-applying member has sufficient strength to
completely pinch the flexible tubing closed when the tab is released, but can be compressed
when the cassette is associated with the infusion pump. The force is applied to the tubing
through the pinch head, which can have different shapes such as a “T”, "U", "V" or a wedge.
These shapes result in a smaller contact surface between the pinch head and the flexible tubing,

and thereby concentrates the force exerted by the force-applying member.
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[ 00079] The force-applying nmenber 110 is positioned between the fourth
outside wall 40 and the noveabl e nenber 103, which thereby translates the
force thrwoghioidselspi nch head 105 to conpress the fl exi blpeTtusbomy2i737 The
force-applying nenber has an increase in stored force when the cassette 1
is associated with an infusion punp, and the contact between an activation
mechani sm and the tab nenber 107 causes the anti-flow val ve nmechani sm 100

to retract. The force- |l yi ng. er. is preferably a round conpression
spring rradéf)%&mt ai nﬁ%@zgﬂgéé%_?lgongﬂﬁﬁéf%@w tOEﬂfeafroy%wgédﬁ%ef?raﬁ@use ina
medi calet L QR ORAE 1o PARBVES dinfenTBYs & 5O oRRidR v 8RTf &RMoGing| R¥ €bul@hafd asti c
el enent . e force-applying nenber has sufficient strength to conpletely

pi nch atdueved| cakawhye pontibn thpt of @eédunst end tdhecnswined & melch dsedraidhntval anctivas

conpr ess en the casset i.§ associ at ed wi he infusion punp. The
For be 2o S Ry Salf REREh 85 ab e Sta e Brhen B PR A B AR have

di f f ercBAfun&iAPeEh ﬁié(ailt-@ﬁ/ayﬂg&ﬁ"on of Wie,second fRte BerdBy gﬁposﬁfgﬂﬁ@uﬁ)@(sé@sm tin

a smal |l er contact surface between the pinch head and the flexible tubing,

and t Hag-dby Thofiss ftcea0dys pmepdning &/ exiaptyarpsiiipnethito Fllomede sgpmginher 107 of
mb i ng to Fi the.f| 50rQf heyisi g5 i
or of ev My ORac? gt BFbuhf b Brople aatbye 86 el e eRil: ¢

wal | s refisttdi@npeesicng3 configiealidd diféasiond@itd Yediveul raRvd fean@e bh e ihAidtoni s
configured and dinmensioned to match the strajght wall sections 22, 28 and
cur veduidt ITheEQqvsh 52 50l3112¢ His cassstind o e @BLYRG insepigd oge ey itafhondiioly ea

i N conj HRC i biBg Ly p{h-g{;@% riioef the second face thereby
exposiryrlllgﬁt he%;ba%ngd%ﬁfsgeee ig. e%b- él'%gglﬁl rst face 50 has an openi ng 57
sui tably pd80aSipned tTheabdamd fadeec(t aftherkodzary 308 poéfetably pettahgiarli@3hdpe text end

t hrough the openi ng and above t first face. The first face 50 has two

r ogi stPeh By dEj‘T‘%‘b‘%Pg@ .0?,gﬂec%ﬁ%ls%gw?@%ofléhﬁﬁmsmg%ﬁ@dﬁ b gy e el _
feat urga9mottf thitfiysd@EuRYMRd dlRBn I RAYE faRD ROLRIi LISV NR AR b add SO it
can only be inserted one way into the infusion punp. The preferred shape of

t he groviedsvallsseetion 2adithe s¢o00d8ulidehells¥ktorfdrf aw ep@tared int dosjunotiei wethshd s

preferaply rect.an ar in a to match the, di i ons. of, the outside

Per | o BPay e oaiaE PhlsestadaraREes By FRtos e u T PR Dl TSR on
that i6d Ha9Rid BpeieeksaRch]sictDADpPRER sides BRiHeltulka c_%i—ﬁ@h@?ért%@bligr&@%iﬂpfh% 22,
28 and curved wal |l section 25 of the second outside wall 20 to form an open

area ipasigenphifetilesiblodubp wha heldtin awtryichbihroush nesitiondydeebirl 16 48¢ ovtiesBéby
exposglrﬁgné LUPI @Heszgggrﬁﬁgs eﬂ] S ojb)servgé?oql c?ﬁﬁé) Adidf a&PthQ%?esre gpenings 68
pl aced on~opposite srdes o e curved cut-away portion aFigned with the
posi t ibabblef ot statriibtotisbl e t ube when held in a straight-through position by
the inlet 15 and outlet 35 ,
[00082] Either of the faces 50, 60 or the wall 40 can have features for holding the
force-applying member in its proper position.
[00083] Referring to Figs. 7A-7D, the cassette and infusion pump comprise the
cassette/pump fluid delivery system 3. Referring to Fig 7A, the infusion pump 2 comprises a
housing 205 containing a pump mechanism 210 that engages the flexible tubing 75 of the
cassette 1, an activation mechanism 220 that can engage the tab member 107 on the cassette, and
optionally a feature for attaching or adjoining a cassette to the housing (not shown).
[00084] The pump housing 201 is configured and dimensioned so as to receive and
engage with the cassette 1. Engagement can be achieved by either insertion of the cassette 1 into
an opening 230 , recess or depression in one of the faces of the housing, where the opening 230,

recess or depression is configured and dimensioned to accept the cassette, or by attachment or

adjoining of the cassette to a position on the exterior of the of the housing. The cassette can be
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t ubi ng supports. These openings all ows observation of the fluid flow and
the presence of bubbles or obstructions. [00082] Either of the faces 50, 60
or the wawb 210/088r4have features for hol ding the force-appluseog/oaeeber in
its proper position. [00083] Referring to Figs. 7A-7D, the cassette and

i nfusi on punp conprise the cassette/punp fluid delivery system 3. Referring
to Fig 7A the i nfusi on punp 2 conprises a housing 205 containing a punp
mechani s hat .en es the flexible tubin of the cassette 1, an
Roti AP ABEHACd AO 50 LRy toats ﬁ‘t}%?g‘élct‘]ﬁ%tag%elfiﬁ%&%%& HESTNEERCN
casseld gny 8otbARidOMalbY a feature for attaching or adjoining a cassette to
t he housi ng (not shown). [00084] The punp housing 201 is configured and

di mensi oned0&85&s t o Thepempeneahdniemgd§ecomiprises dre ocrmemlérﬂzlmq“a@ment can
be achi eve ei ther jnse ti of the casset nt o enin
ecoserarenwl el M SRR b o R LEREE 546 holiSh i BRSO BN ng
230, KEGES theQlrcl@PIMBS BY L figid cOREH Salled ke @Hs@ﬂéiﬁ%ﬁ%ﬂgig}ngm{é%ﬁﬂ@ e
cassette, or by attachment or adjoining of the cassette to position on

the exthing.oThopumpacehanisie 2 stsitehss amhaprlies sesioa te i tbblagﬂé&ﬁéme%mgé@? oi ned
and S?St%{ﬁgeget?x)ée&%%fnﬁé‘ﬁ?{ Gr ?ﬁ'%eﬁs S‘fsth %Q%Bé%ﬁ%g%ﬁﬁlﬁlﬁb%ggﬁie SR ENSRa 2l

fastenersy "or ‘an Inatil on ereo an| sm

conpr o @ik @RS ntrlhe surablluﬁg an@fkAsioninfion@ek beansaihg échgell Oiabing tiegmd ral  hub
215 that. can rotate freel and is configured and dinensioned to fit within

the ar@ifaleheld bgtvsgn tﬂF?eenldﬁ gf Hlec,cawté@l%mal% lige iy madladeerd nggidiitengagi ng
the fl 1 t si on
to the\)ﬂi{%h%:n%gé#?&gge% gﬁgfé%tl e%%ggﬁ%@e?lvl\%eerﬁg&%%g%%ﬁ%ers 21%%11{ I ngers
of t hehgspape hz&wlaamhsmgi’dlmraerﬁwalhend tl@lpquunvcéﬂnmml (sccoffigt TiR). cﬁssslength oP5. The
stretc nd tensionin ccurs because the Ie that is

initi éwrﬂrlg}go’ Ao RIS RERHIE prd CHBRICtsPd prie cen d W%\fi% t? Fmpie i o nade
to talfﬁecﬁaﬁlgﬂgsmerp@w Mm% ERYAGEEIRY: fN8 tRYIEh %WI%@%@ g. 70).

Thi s engagenment conforms the tubing to the space between the rigid curved
wal | mh@mmpmsmw@m ameyng eéteﬁmgn iy fleXthde fubmgtdacloind eMsrngmest iss i n

rechaetierarof ESTBNS ERE e EhlRE MR i T Tind R wRiigh" Pl P6E° e

punpi ngrolBE thRRuSiAy %@ﬁt@splﬁﬁ}ﬁngﬁﬁala@mmtacﬁtaté@ nﬁh@ﬁbsitmnidgetd‘nh@ﬁnlglagdt ubi ng
each and ever%étl me it is engaged with the cassette, and this tension

al | ongmeuabefriand flandrarpartable caskounstevsty fimepdhe @ssatiewnd REongFe engagedibi ng
when tihe RHIPS e PEGDAURMiLS ARkl ¥ 3bahiciN o weshlil 3Pk Aol GRF LAY and

amount through the flexible tubing, and restricts the flow of fluid through the tubing when
stopped.

[00086] The pumping mechanism can move to engage the tubing automatically
when the cassette is engaged with or inserted into the pump through the use of a sensor or trigger
that detects the presence of the cassette . Movement of the pumping mechanism from a retracted
position to a extended position that engages the flexible tubing can be achieved using a motor,
piston or similar drive mechanism. The pumping mechanism may follow a linear or circular path
between an initial position and the position where the tubing is compressed between the curved
wall 25 and the pumping mechanism rollers 212. The pumping mechanism preferably moves in
the plane of the tubing, so that the rollers contact the tubing at a proper angle and stretch the
tubing the proper amount, such that the tubing is accurately positioned in contact with and

between the curved wall and the pumping mechanism.
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anmount of fluid flow are repeatable each and every tinme a the cassette and
punp are engaged. The action of the punp nechani sm causes a controlled flow
of fluidwD?2ai00088r4@¢ct and accurate anount through the flpexiusb@obeireng, and
restricts the flow of fluid through the tubing when stopped. [00086] The
punpi ng nmechani sm can nove to engage the tubing automatically when the
cassette is engaged with or inserted into the punp through the use of a

sensor or tri r that detects the presence. of the cassette . Myvenent of
the punpi ndfi%@?ﬁani sﬁwmh?raﬁmst&dﬁra@ﬁe ° PYEPIIEIRCBNATERE EAAEG IO A B t hat
engageRat iParh@Xd MeaxIWNOERAR, QRh AR HRVRHNMRE BB cRanTRE MhingP LS HOMh £T
simlar drive nechanism The punping nmechanismmay follow a |1 near or

ci r culpasitipapbrpoedindentodhc plan¢ phthe pastttd tore posdionhe thegdintd drihevubme. t he t ubi ng
i S conpres tween,t he. curved |1 25 and. t he punpi mechanismrollers
2 The palinsRE" e e hErSiih SR ity fasRition MocBimRa g SERIRE R Tkh g, oo
t hap tente@ 102 b8 thHe ARt aTdw V416 bldbhdagsn@l 0@thRf €RSEs tAO iban&nkkrI0T & gldve he

t ubi ng)pt he proper anount, such that the tubi ng is accurately positioned in

cont adetwiicn thaddmenwebrery iesion (sed Figad ). andia drlirpiyrpsiioarsas e IB0087]

I n anoth ' i ng mechani smcan rotate around an axis that
i's pa?%?ﬁ%‘??ggd)ﬁ%gﬁgéy%ﬁ@gtﬁ{ggtubi ng, such that the punping nechani sm

SwWi ngs up f[0@089% posiThcaotipgiopensthanikrcat corpesedithoea plotiubieon ©asalt?Le to a
position in the plane of the tubi ng. L00088 The i nfusion punp 2 has an
act i vahatspkapeonisnt Siibrthe tabiaapbsid 07 pe thepgsselipprgagethepumpre mgyeiths 128 val ve

n"echa i . . : . . i
non- oy kAT PSR ERL ORI AR TR U PR S SR lseh plinl ¢
3B) t dselHigaw7€HID)Y fl ow t hrough the tubing. [00089] The activation

mechani sm npr i either a pr sion or. wall 22Q th makes cont act
with the J@@?@ er ilg*_?pa%tfltswél %3%@3&%@%%&5&@?%@0%%0%%@8ap &tab to
the flsyicghidebiiRkdd AR ifbARoRA%0 boch@ b te Jaifsmndfdshehbhe, fagsptte is

inserted into the infusion punp (see Fl'fgs._ 7C-7D). [00090] The protrusion
or walprevzaingthedetgommeeningmohoihen agpasific distapeamptoathd openisgi23Gibf the pompi gur ed

and di.nensioned to extend into t.h ath of t t r, thereb

o ovorPrnEL SHtp L AT U BRARE hiinB ko My PR s meb AR s o
openi Rgis&BRakte thBeis RWFRLAIBUBE BEMSsivh@Ntht I BanBetIbeatéPini ths pith ©d tHerth® t he
punp (see Figs. 7C-7D). The protrusion can be a raised feature that is

essentnanbyy. fhe prdmsiosicar hae anyshepgithptegep dlockdbametion af thedabpyaembert bethe t ab
preferably is wedge-shaped with the flat face contacting the tab and the wedge sloping back

away from the contact face. This arrangement provides the maximum contact surface between
the tab 107 and activation mechanism 220 with sufficient strength and durability to withstand
repeated insertion of cassettes without wearing or breaking. The protrusion should be suitably
sized to avoid interference with the actual insertion of the cassette into the infusion pump. The
wall extends perpendicularly across the path of the tab member, wherein the length of the wall
perpendicular to the path of the tab member is at least greater than the width of the tab member,
and could extend across the entire length of the opening in the infusion pump housing.

[00091] In another embodiment, the activation mechanism may be an arm or a
multiple component assembly configured and dimensioned to cause the tab member 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
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menber. The protrusion can have any shape that can bl ock the notion of the
tab nmenber, but preferably is wedge-shaped with the flat face contacting
the tab awo 20tvessmdge sl opi ng back away fromthe cont actrcraseo10/bbi7s7
arrangenent provides the maxi num contact surface between the tab 107 and
activation mechanism 220 with sufficient strength and durability to

w t hstand repeated insertion of cassettes w thout vveari ng or breaki ng. The

protrusion should be suitably sized.to avoid int r renc h t he act ual
i nser P? 1'99 hége P%éetkea?éléié&? BUMPDE MaGRaniHh §dic Mayifgthe em%ﬁ ?f SRYEnee of
per pendj

£3th AthleYoa & HORh tEinPRidh Rim, Qﬁ%atg?% B FRRhindMEH8h Rt B&d heh@Lh of

t he vvaIF pefpendi cul ar to the path of ab nembéer is at [east gréater

t han ttheani-tlow vefvetmheshambmbetvben thaddiveudnd nextdshderyooisions irewelhtd the | engt h
of the o enln he inf.usio housi n ther enbodi ment ,
Che adrroseinseehdfmsniiis e BB rgr Serei Pl Siefo R AeristBbrn! |
confi geqiefnRAE ofitiEemMsid AeReery Qy i@t applidigdoh.ab menber to nove between the
fluid non-delivery position and a uid delivery position. The activation
mechani sm d8A1 move Thkanavementaiybe aefivatipe megkaetne may dedngregedbx th or
|nsert 9% e ted into
t he pu(fzi ageﬂl gtaéﬂg?g ger ﬂﬁ]g{eﬂ%ﬁ%?{ %% %nf?ln%%gﬁgggtg\éa hgfﬁ{ é;%%%%gtubi ng
of t hen@amerh; & mdjhiee ﬁigfgb%dfahtbmalﬂieﬁbahw 8 Rpagitc fpgeringcene odernlyidf bipot h t he
cassette and the punp weham sm when novi ng the_ tab rrerrber The sequence

of end4gi %gorpﬁéh%sa% éla&et e ﬁng%émeﬂwsth%aurﬁmg meshain iy th the Case ng
nmecha and, t EeCH ivery
and noro b PO SR, HRn R0 P et KEmBE O TR, AR v bopt6n 5!
di sasswmicatenhgf tht eéboasskdrineayclansulbieciedttyedodd/etl o albavo reqaatpeng twechpais cul ar
requirenen of .t live system appl i cation The venment
of ¢ naoier P i R e neifs AF Hay et bt 0wy 5Bl biint 10 s e vechBset t o
Wi th ttﬁheﬂlﬁiﬁrﬁléh%ry%ﬁﬂbﬂgﬂii@%h%b §6H1p1%§§161¥§£ﬁ19ﬂe%‘blétﬁ&n@%@ﬁ%cﬁ%ﬁﬁ%r@m or
may be triggered automatically by a separate triggering event, or manually
by a wslezsing ths somprsiisigent anothst logheers apd tegehyemeveants a:nbfentpnmpdglgﬁﬂtﬂmghl sm
wth tﬂ]e gassette pronpts the activation nmechanismto push the tab nenber
to thé"$1ging delivery position, the novenent of the tab nenber may be
sufficient l[wmp ayed Hi@a@dnh@tof 1He aBvaion ndBREHTAA VS thekdtehsmBdrZah®epi nch
the tubing 75 closed before the anti-flow val ve nmechanism 100 is noved to
the f |1mitlateé@momﬁ19albolmom| e@aagmﬁnéw&hl%memmf disqapyetiginte fee pynaxihispught ubi ng
at on [ f and
her ony BF oy aNuRE R oEh AR Cohd I BB P o B ARGk AR 2%
member may also be initiated manually by a user starting the pump or independently activating a

—D

sensor, switch or trigger. Movement of the activation mechanism to engage the tab member can
be achieved using a drive mechanism such as a motor, piston or similar device. The drive
mechanism can move the activation mechanism directly, or it may move the pumping
mechanism directly and the activation mechanism through association with the pumping
mechanism.

[00094] The removal of the cassette from the pump can automatically disengage
the activation mechanism and releases the tab member so that the force-applying member returns
to the biased fluid non-delivery position to prevent flow of fluid through the tubing.
Alternatively, when the infusion pump activation mechanism engages the tab member 107 after
the cassette is inserted into the infusion pump to allow compression of the flexible tubing by the
pumping mechanism rollers 212 before moving the anti-flow valve mechanism 100 to the fluid

delivery position, the activation mechanism would disengage and release the tab member 107 so
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[ 00093] Engagenent of the activation nechanismw th the tab nenber can be
initiated automatically upon engagenent with or insertion of the cassette

i nto the worpiodssmugh t he use of a sensor, switch or tripgEars2010loe1727
engagenent of the activation mechanismw th the tab nenber may al so be
initiated manually by a user starting the punp or independently activating
a sensor, switch or trigger. Myvenent of the activation nechanismto engage

the t er can .be achi eved using a drive nmechanjsm such. as a, notor,

pi st oﬁ%rﬂﬁ‘s; ﬁqeraap?yc]%g/még%bﬂr & r&mr%t%ﬁéwaﬁl?ls R h@i@ ff*ﬁ@_u e VER
mechanj,§ifbAkd ettt flo@ of fuidBofBVBe titn PHTBINGnIRERRA b ThAiJIRRT Yel@REY t he
activation nechani smthrough association with the punping nmechani sm

[ 00094hd Theecassetto vatenwived Fremcths pampe Thisqrevanss guyriptenamleakago thuigh did tybing.

di sengage t tivatl,on nmechani sm and rel eas the .tab. nenber so that the
for ceappl JIB erbor P apdAS: b rar e e SR St TR0 R oo e en <
prevenlke hlB¥in®ncchatish tAMdan@hing he ahtiFloR@valfd eEMMIsnY BétWeenMhR@elitkay lafd USI ON

punp activation nechani sm engages the tab nenber 107 after the cassette is
i nser thed-dehy gy PRetiprf sy dhaspliafevere abqusiceofngisassasiamedhe easectelcarbbl e t ubi ng

by th ' ismroll 2: { ng: the | = how:val ve
mechant i o BB ERAY FEPHTIURT Tarhondth Bl BT B9usuath i Bt o
woul d di sen@@ws] and riiceafsionh pampalan aBoihaeve dilorsaddatgisthaiohebeporg thang
menber 110 returns the noveahl e nenber 103 .to the fluid non-delivery

posi t i8&REcs thsriagistiation Fapvse of the @SteHE Jlg FeEiHBtion SPMEONsaUiea be disr BdSHon by
the r [ Bl t t.eqi 3 . Thi s
pr even e e B B L O Pl ron
associgataveg it the caastsefate toprehertt ke dasdetts ifiom paingasseag@d iwit) thtpuppimpamg
mechani sm and novi n]g t he ag@' -fl.ow val ve nechani sm bet wecogr? thhe delivery
and ndMOGEFT PRRIFT BHSTFYIG. dNCRFPIrAON ROV G} LW CSaGlIehcE 'greths, cross-

di sasgegioahl st sEARS BlchRINEABut RSt Bited Rtk Lﬁ%@dﬂm%c@ar%hﬁlr,p@;’t bl ar
requirements of the fluid delivery system app%l cation. [00096] The i nfusion
punp canulat.so have one or nore registration conponents that engages the

registrati oves .of the cassette Tt egi stration c nents  c be
s ai salBFRoke® dhest fiSrSRERS L AobER <R hRlerES PR Sne

di mengr&Bedntéhtioh andir@nbdthBedn€ @ @btiiat 1he i @haey BSanyvdheOhassedifieatiage t o
prevent the cassette from being associated with the punp in an incorrect

mannereng gltgrnptave eppbagiments will beprparet tooss dolekindbhakhave a variety of
| engt hs, crosssectional sizes and shapes including but not limted to
triangul ar, square, rectangular, "T," and circul ar.
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[ 00097] These descriptions is only illustrative of the preferred

enbodi nents of the present invention, and are not neant to restrict the

i nventi orworromwmgsway. O her nodifications and alternatiyeTdarsbadioments w | |
be apparent to those skilled in the art. THE CLAIMS What is clainmed is: 1. A
cassette for engagenent with an infusion punp for delivery of a fluid to a
subj ect conprising flexible tubing through which the fluid is directed and

a housing having first and second ﬁ;d r .hol ding the flexible tubing and
which at |east partially defines 3—E¢3w5§€§h al ong which the tubing is

tensi qugd if Ohinkddgukd flow therein, wherein the tubing is configured for
engagi ng a punpi ng mechani sm of an infusion punp that provides nmovement of
fluid through the tubing, wherein the length of tubing is initially held

bet ween the ends of the cas ette i.n.a strai en engaged with
Che. papi g SRCRRATSHEGETRRE Bhap inet PRRBI s it dd i e Cur at o'y and
repeat abl ysibeies b&ﬁ@tﬂsu@%}ﬂeﬂ@@ltablﬁ@ﬁﬁomgh Wwhigh thcomni@af dirattddintifke punpi ng
mechani sm stretching t flexible tubing to r$§eatably tensi on the tubing

to al | ow cequseethayingfistandweedidreadhfos lighlingthe flgsibiambugtaad gthieh &fi m 1,
wherein thi%alt %aﬂgtdgﬁhés aaﬁO\lfg atl&agtx%lé‘ﬂ %tﬁ@hg“s gﬁﬁé’neﬁ bl ﬂ%ﬂ cur VEd. wal |
shape oppo t

that forns onca ani sm an he tubing is

in cont aCtﬂM\wttllibrélhﬁwﬁu’éi\n&ﬁe mluig 1aradnﬂ“1@raoﬁjrteng7dgemg apanginghe flow path
bet ween the curved wall and the punp g%{ﬁEChanISﬁlu pon each engagenent of
the punpi n@leﬁ@@wah?%%laﬁalqnmt aproyides parapentof Juidthequgh the which furt her

COMPI i 58S A AN liDl YalMETRGAAN AMANabId Roek Dirt hRLhs fifsed agal nst t he

tubing in a non-del ifvery poSition to prevent ow t heret hrough; and a
nenber opecaasdtméhy sasigbtliat, but, wihth emgwge«t astheh¢ purapidg amcharfisrowf thel ve

mechani smto overco the force-a bias o allow flow of fluid
hr ough- ¢ NRE R GAAREH TEHEE RAGETABY S GRGaD WA TRE o her ef n ¢ he
housi ng i sinGROfbEWWabHw ARl RREhNESK sRASRLEIRHexWId Ribidpaol Nf USi on
punp, wherein during or after engagenent the nenber assunes a fluid

del i very poptitildn tensioalthowbigowadewtcheeét!fliid flonwrtberghraugd. t ubi ng, whil e
before or as the cassette is renoved fromthe punp, the nenber assunes the
fluid non

2. The cassette of claim 1, wherein the flow path is at least partially defined by a
rigid curved wall that forms a concave shape opposite the pumping mechanism
and the tubing is in contact with the curved wall and is positioned along the flow
path between the curved wall and the pumping mechanism upon each

engagement of the pumping mechanism and tubing.

3. The cassette of claim 1, which further comprises an anti-flow valve mechanism
that is initially biased against the tubing in a fluid non-delivery position to
prevent flow therethrough; and 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; wherein the housing is configured and dimensioned for engagement with
the infusion pump, wherein during or after engagement the member assumes a
fluid delivery position to allow flow of the fluid through the tubing, 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.
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delivery position to prevent flow of fluid through the tubing.4. The
cassette of claim3, wherein the anti-flow val ve nechanismis associ ated

wi th the wokwmngssslassette or housing or is situated in ecTrsasiobe2Tassette
or housing and conprises a noveabl e nenber and a force-applyi ng nmenber,
wherein the force applying menber in the fluid non-delivery position biases
t he noveabl e nenber against the tubing to prevent flow therethrough; and
wherein the noveabl e nmenber is noveabl e between the fluid non-delivery
position and the fluid delivery position where the force-applying nmenber

bias i85 remRyeds&R A214M 32Whemid ihiadi i 41 Reatintshistadfcnged 5. The
cassette of claim1, wherein the housing conprises registration grooves for

al i gnnment withtheetubimgsetssattcdn hpugneenia géwaerd inriart the casséttesiron punp, wher ein
t he housing i ncl udes at. | east OBF M%QEOM/adhacent fhe tubhqg to all ow

moni t or i ng" O & ECLTBR G TP T OV T HEF &t A6 UERY e M e casset te of
claim1, wWRBERINthE RGchOMIiRE nebERELthe FlulPhdiedelvkAshdsticanadeh et Ubi ng is

made of an elastomeric or silicon material, and the tubing is held between
i nl et and Bav¢adle mambergpesinspibe tubingtor Mevans dewriberetpeehi sndwbereinubi ng
support ingl l g ] i f junes-ion, ereim in the

i nl et supp%?t Q%gaﬁgﬁgﬁfhﬁgfé%%gkg%gg% ﬁggﬁglIgﬁgﬁ%#%§ﬁ§¥%§é§h@o fit inside
t he tubi ngthamhid deivieanpdséignuniedre die fhseapplyiguneabartdagis iansiednned to recei ve
tubing extending to .a flujd supply,. and in the outlet support, the nale
junction i tesHpdiHiddonrhroyehdicsiBinéd to fit inside tubing and the female
junction is configured and di nensioned to receive the | ength of tubing that
extends to the subject. 7. A fluid delivery systemconprising: a) the
casseti.e sEhectsedtefaf chaimHe whewupthe dossisg corgprdes répemtioh gravsds fon Cl ai m 1t o

Claimé6; and b n. i nfusion punp, wherein.the infusion pu i.ncl udes a punp
housi ng. hatigieaRO BB ARG SRR P G UBrJE lihe
cassette, RARiR iRUTRNE IABCHR BRI Rafac &NARAEEIN RS afl b X¥idiBrikpBl Ng and
stretches it to position the stretched tubing along the flow path to

provi de suddteationrf Muehddwtharghwiugbw accurate anounts of

6.  The cassette of claim 1, wherein the housing is made of molded plastic and the
tubing is made of an elastomeric or silicon 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 fit inside the tubing
and the female junction is configured and dimensioned to receive tubing
extending to a fluid supply, and in the outlet support, the male junction is
configured and dimensioned to fit inside tubing and the female junction is
configured and dimensioned to receive the length of tubing that extends to the

subject.

7. A fluid delivery system comprising:
a) the cassette selected from the group consisting of those claimed in Claim 1 to
Claim 6; and
b) an infusion pump,

wherein the infusion pump includes a pump housing having an opening
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fluid to flow through the tubing. 8 The systemof claim7, wherein the
engagenent of the cassette with the punp causes the tubing to nove between
its initivab2pomisgidean and a fluid delivery position wher eCrhis2am2r7g7i s in
positioned along the flow path. 9. The systemof claim7, wherein the flow
path is at least partially defined by a rigid curved wall that fornms a
concave shape opposite the punping nechani sm and wherein after engagenent

of the cassette with the punp, the punping mechani sm.noves to urge the
tubing to %P"ﬂtgareg aa&diuv@ﬁ@ng_@é? chsw_gi%‘w TSN N R TERIAPET wal | . 10.
The syst empgf ex@agésr{hé VR tBHiAg bAE st eI OB pB4ifiBn Eﬁys&@%e&mmg Seés a
feature for attaching a casset%e to an exterior surface of the infusion

punp, wher&pmg thedloat paik o prpvidsat {freecnt ranbiod ds allei g¢ccuchte pmounta€hes, cat ches,
fasteners, jor, ,any conbipation thereof. 11. The systemof claim 7, wherein
the punpi nguquﬁgﬁléﬁ’it el T oing S o position and the flexible tubing
becones engaged by noving the cassette into contact with the punping
mechani sm 12. The system of claim7, wherein the cassette is in a fixed

posi tidn whehsywstegagedaim T.Hvhaienithe eneagement op therrgsserie Witliripe Pgnprechani sm
engages the f ' ' Vi[ NG i . € Cleat: | - The

syst em of %?%%ﬁ?%?hﬁ%%gghﬁg?%%wﬁ%ﬂgﬂ%gﬁggﬁ%%%gggaﬁ@%ﬁ?%ﬁ%%§§%“é%%oves for
al i gnment weherchies wdBigds trepaditionad alng agefi@npathi t h t he i nfusi on punp, the
housi ng has an essentially rectangul ar shape and is configured and

di mensioned to fitwithin an opening in the infusion punp, and the infusion

pump fairt hege %Q{QB{ Bﬁ&éi{ﬁ, WIRaSh 1R oW %Qﬂhjé Eﬂ%%ﬁgaﬁﬁﬂﬁam% t engages the
regi stration grooves of the cassette, and at | east one sensor in optical
al i gnment ugilkutved wilindawvfofros a nerviat ©sliapg opposdite tlectungmng methanish f | ow t hr ough

the tubing. 14 An infusion punp that incl.ydes a pu housi ng havi ng an
openi ng coffid HlEl ARECREEERET SR FOHEEINVES PRED RS SEFPE S ol ai mod i n
anyone of ghalaABmlmByesks urds B hiWEh Rfa AGEUERIE@! Yoansh ERRaledid di spensing
fluid through the tubing of an infusion set which conprises providing the

tubi ng i n thecaswsdmadl. t hat engages an

10.  The system of claim 7, wherein the infusion pump further comprises a feature for
attaching a cassette to an exterior surface of the infusion pump, wherein the
attaching feature includes tabs, clips, latches, catches, fasteners, or any

combination thereof.

11.  The system of claim 7, wherein the pumping mechanism is in a fixed position and
the flexible tubing becomes engaged by moving the cassette into contact with the

pumping mechanism.

12.  The system of claim 7, wherein the cassette is in a fixed position when engaged
with the infusion pump and the pumping mechanism engages the flexible tubing

by moving into contact therewith.
13.  The system of claim 7, wherein the housing comprises registration grooves for

alignment of the cassette during engagement with the infusion pump, the housing

has an essentially rectangular shape and is configured and dimensioned to fit
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I nfusion punp for delivery of a fluid to a subject, and providing the
cassette with a housing having first and second ends for holding flexible
t ubi ng t wougtv/oskiseh the fluid is directed, and with a Pcowspablh2et7 | east
partially defined by a rigid curved wall, with the housing having a | ength
of the tubing which | ength of tubing engages a punpi ng nechani sm of the

I nfusi on punp when associated therewith to be stretched and positioned

bet ween t he. punpi nech ni.sm and the curved wall to provide nmovenent of
fluid thr owgﬁmtwpgﬁlagﬁ@ CBTUSIPRDURDy AfHtheAnfupign pryg fﬁm@répﬂmﬂaﬁs t he

cassette i% |@€okd I%gﬁﬁgtldr{‘cd'i‘ﬁi&’di’i@ﬁt 1Rkt &g@ge’ﬁhelreg{%tr%orp%r&% dJrkptl d del i very

systemis one clained in anyone of clarns 7-13; c) the punp of claim 14
f or accur atashkottcaarl atdpeboreicysaten ppteral algerandnt wiith thowadowbfoect vi a t ubi ng of

an i nfusi Orrrllom?orlng or detection of fluid flow through the tubing.

14.  An infusion pump that includes a pump housing having an opening configured

and dimensioned to receive the cassette as claimed in anyone of claims 1-6.

15. A method of accurately and repeatedly dispensing fluid through the tubing of an
infusion set which comprises providing the tubing in a cassette that engages an
infusion pump for delivery of a fluid to a subject, and providing the cassette with
a housing having first and second ends for holding flexible tubing through which
the fluid is directed, and with a flow path at least partially defined by a rigid
curved wall, with the housing having a length of the tubing which length of
tubing engages a pumping mechanism of the infusion pump when associated
therewith to be stretched and positioned between the pumping mechanism and the

curved wall to provide movement of fluid through the tubing.

16.  The method of claim 15 wherein:
a) the cassette is one claimed in anyone of claims 1 to 6,
b) the fluid delivery system is one claimed in anyone of claims 7-13; and
¢) the pump of claim 14 for accurately and repeatably delivering a fluid to a

subject via tubing of an infusion set.
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