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and nutrition. Mire specifically, the present disclosure relates to flow
control devices and nethods of using the flow control devices. [ 0002]
The delivery of nutritional conpositions to mammals, such as human
patients, that cannot orally ingest food or other forns of nutrition is
often of critical inportance. For exanple, enteral bottles and containers
havi ng feedi ng tubes that deposit food directly into the gastrointestinal
tract at a point below the nmouth are often used to sustain life while a
patient is unable, or refuses, to take food orally. Bottles and contai ners,
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medi cal "condirtions such st ens an routes can be used as part of a
treatment regi nmen that Iasts for the remainder of a patient's life. No
matter the duration of use, these devices often provide the only neans for
feeding the patient. [ O003BATHCGROEND enteral feeding punps, in
conjunction with an enteral feeding tube set as part of an enteral feeding
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2011/ QR ABRPEHEALEBOHRS Qﬂd—@&ﬁamers having feeding tubes that deposit food directly into the
gastrointestinal tract at a point below the mouth are often used to sustain life while a patient is
unable, or refuses, to take food orally. Bottles and containers, feeding tubes and other artificial
delivery systems and routes can be used temporarily during the treatment of acute medical
conditions. For chronic medical conditions, such systems and routes can be used as part of a
treatment regimen that lasts for the remainder of a patient's life. No matter the duration of use,
these devices often provide the only means for feeding the patient.

[0003] The use of enteral feeding pumps, in conjunction with an enteral feeding tube set
as part of an enteral feeding system, for the administering of medical fluids is also well known in
the medical arts. The enteral feeding tube set will typically include several long sections of
tubing, connected to a centralized, shorter section of tubing. One common concern with the
enteral feeding tube set is that fluid flow from a nutritional source through the enteral feeding
tube set may begin before the feeding tube set is connected to an enteral administration pump.
As a result, the nutritional fluid may spill out of the tube set or be administered to a patient

before the desired time.



SUMVARY [ 0004] The present disclosure relates to flow control devices
and net hods of using the flow control devices. In a general enbodinent, the
present dwechususisIprovi des a cassette including a housipag/usamiofngi3as f | ow
restrictor including a |ocking nmenber and a spring, and a tube attached to
t he housi ng and positioned adjacent the flow restrictor. The fl ow
restrictor acts to occlude the tube and forma flow restriction nechanism
in the cassette. [ 0005] In an enbodi ment, the tube includes a first
end attached to an inlet port and a second end attached to an outlet port.
Any suitable portion of the tube can be flexible. In this regard, the
cassette can be part of an enteral feeding tube set that includes tubing
connected to the nutritional conpdﬂ?M@@%Rghd to a person receiving the
nutritional conposition. The cassette is designed to prevent free flow of
flui d throu®4 Hherrsessnhgiselopuc selptoptie flopheontiob deniges usemsidiods of pgng the
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restrictor is constructed and arranged to rotate from a first position that occludes the tube to a
second position that allows fluid to flow through the tube when inserted into a pumping device.
As a result, the flow restriction mechanism can be disengaged (e.g., allow fluid flow) for manual
priming of the tube set and disengaged when the feeding tube set is installed into a pumping
device.

[0007] In an embodiment, the cassette further includes a stopper attached to the housing
and positioned adjacent the tube and on an opposite side of the tube from the flow restrictor. The
flow restrictor and the stopper operate in conjunction to occlude the tube when the flow restrictor
is in a resting position and to allow fluid to flow through the tube when the flow restrictor is in
an actuated position.

[0008] In another embodiment, the present disclosure provides a flow control system
including a pumping device having a projection and a cassette removably attached to the
pumping device. The projection may be an actuation member. The cassette includes a housing

having a flow restrictor so constructed and arranged to align with the projection or, in an



enbodi nent, the actuation nenber, when the cassette is inserted into the
punpi ng device. A flexible tube is attached to the housing and positioned
adj acent wbeofllmwsspestrictor. The alignnment of the fl owpcgatseéioners2and t he
projection, or actuation nenber, causes actuation of the flow restrictor.
In an enbodi ment, the actuation of the flow restrictor includes rotation of
the flow restrictor. The flow restrictor may include a | ocking nenber and a
spring. The flow restrictor may further include a peg attached to the
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[0011] In an embodiment, the occluding portion of the flow restrictor is positioned at a
location away from the stopper when the cassette is positioned inside a pumping device. For
example, an actuating portion of the flow restrictor may be contacted by an actuation member of
the pumping device to rotate the flow restrictor. When the flow restrictor is rotated, the
occluding portion is also rotated to a location away from the stopper, which allows fluid to flow
through the flexible tube.

[0012] An advantage of the present disclosure is to provide an improved flow control
device.

[0013] Another advantage of the present disclosure is to provide an improved enteral
feeding cassette having a flow restriction mechanism.

[0014] Yet another advantage of the present disclosure is to provide an improved method
of preventing fluid flow through an enteral feeding cassette when the cassette is not attached to a

pumping device.



WO 2011/ 025589PCT/ US2010/ 041323 [0015] Still another advantage of the
present disclosure is to provide an inproved nethod of controlling flow
during enwenall/fessdi ng. [ 0016] Additional feature@Carnus2adwarsehges are
descri bed herein, and will be apparent fromthe foll ow ng Detail ed
Description and the figures. BRI EF DESCRI PTI ON OF THE FlI GURES [0017]
FIG 1 shows a punping device and a cassette having a flow restriction
mechani smin an errbodi ment of the present disclosure. [0018] FIG 2
shows the pu device and the cassette of FIG 1 with the cassette

i nserted i nf 5[ lsnathengdaaiage ef the present digplayurqsdp PoVidsos mpreved grathed

havi n%f@oﬁ&dmhé ﬁg&,rdhﬁhég&e{g@?&amgsm I n an enbodi nent of the present

di scl osure
[0016] Additional features and advantages are described herein, and will be apparent

from the following Detailed Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0017] FIG. 1 shows a pumping device and a cassette having a flow restriction
mechanism in an embodiment of the present disclosure.

[0018] FIG. 2 shows the pumping device and the cassette of FIG. 1 with the cassette
inserted into the pumping device.

[0019] FIG. 3 shows a cassette having a flow restriction mechanism in an embodiment of
the present disclosure.

[0020] FIG. 4 shows an exploded view of a cassette having a flow restriction mechanism

in an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0021] The present disclosure relates to flow control devices and methods of using the
flow control devices. In a general embodiment, the present disclosure provides a cassette
including a housing having a flow restrictor, and a tube attached to the housing and positioned
adjacent the flow restrictor. The flow restrictor may include a locking member in combination
with a spring and/or a peg that is attached to the housing. In this configuration, the locking
member of the flow restrictor is so constructed and arranged to rotate from a first position that
restricts fluid flow through the tube to a second position that allows fluid to flow through the
tube. The arrangement of the locking member in the first position 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.

[0022] 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
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[0020] FIG 4 shows an expl oded view of a cassette having a fl ow
restriction nechanismin an enbodi mnent of the present disclosure. DETAILED
DESCRI PTIvON 2011/0255890021] The present di scl osure rel at esPro/Uskawoesas r ol

devi ces and net hods of using the flow control devices. In a general

enbodi nent, the present disclosure provides a cassette including a housing
having a flow restrictor, and a tube attached to the housing and positioned
adj acent the flow restrictor. The flow restrictor may include a | ocking
menber .in conbination with a spring and/or a peg that is attached to the
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t he punpi ng device and 3) after the feeding tube set has been renpved from

t he p&APIP Aatfitegal composition. A partial or incomplete nutritional composition does not
contain all the essential macro and micro nutrients and cannot be used as a sole source of
nutrition for the patient. Partial or incomplete nutritional compositions can be used as a
nutritional supplements.

[0024] In an embodiment illustrated in FIGS. 1-2, the present disclosure provides a flow
control system 10 including a pumping device 20 having an actuation member 22. Flow control
system 10 further includes a cassette 30 removably attached to pumping device 20. The design
of cassette 30 can help in loading an enteral feeding tube set (not shown) into pumping device 20
without having to route/guide the tubes or stretch the tubes from the tube set over a rotor (e.g.,
part of a peristaltic pump).

[0025] Pumping device 20 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 20 can include a monitor/information screen 21 and a control pad 24
for operating pumping device 20.

[0026] Cassette 30 can have any suitable shape such as the one shown in FIGS. 1 and 3-4
and is design to be positioned within pumping device 20. Non-limiting examples of alternative
cassette configurations are described in U.S. Patent Nos. D504,506, D505,199, D455,489,
D501,924 and D507,647, which are incorporated herein by reference. Cassette 30 can be made



[0023] As used herein, the term"nutritional conposition” includes, but is
not limted to, conplete nutritional conpositions, partial or inconplete
nut riti oD 200026380t | ons, and di sease or condition specipCiraSaubioitszdnal
conpositions. A conplete nutritional conposition (i.e., those which contain
all the essential macro and mcro nutrients) can be used as a sole source
of nutrition for the patient. Patients can receive 100% of their
nutritional requirenments fromsuch conplete nutritional conposition. A
partial or inconplete nutritional conposition does not contain all the
essentoal apASHERANdSH, cPi-Agtd pefedbinnastrnot avetiudtganglse olleysdiorke of
nutritj >f : i It LG i,tional conpositions
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tube 36 can be flexible while the remaining portion is rigid or sem-rigid.
[ 0028120F| ¢ isically, woriatee petion 46| afdtovardsirrctar Hhig saGoastiustddeandrasranged 9l leg
port ) t o_an. out,l et [ I

P ui o ou B ERRA RRfheace St AR ol G BRb b Rvls bty 4o

to secenshgahd inGshapd)| Rtuapion tmédb&alD heryalidvacdigdshape artsideethap inedtiednt @ a
nutritional congPsition source. Qutlet port 52 can _be attached to a tube
connecPBgct dmEt Bpwdpstrigiebddi For eHEMeaciuetion megHish 37 thaymhave a shape that

is square, rectangular, triangular, oblong, parabolic, etc. Likewise, it will also be understood that

actuating portion 46 of flow restrictor 34 may have any shape or size that is sufficient to be
contacted and rotated by actuation member 22. For example, actuating portion 46 may have a
shape that is square, rectangular, triangular, oblong, parabolic, etc. Further, the skilled artisan
will also appreciate that occluding portion 44 of flow restrictor 34 may have any shape or size

that is sufficient to occlude flexible tube 36 by pressing flexible tube 36 against stopper 38. For



[0029] As is shown in FIG 4, in an enbodinent, flow restrictor 34 includes
a | ocking nenber 34a, a spring 34b and a peg 34c that is attached to
housi ng 320 2boaksFsg nenber 34a includes an occl udi ng poPCirars2eld/0arsd3 an
actuating portion 46. As nentioned above, flow restrictor 34 is so
constructed and arranged to align with actuation menber 22 of punping
device 20. Specifically, actuating portion 46 of flowrestrictor 34 is so
constructed and arranged to be contacted by actuation nenber 22 to rotate
flowrestrictor 34. Al.though shown as substantially rectangul ar in_shape,
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flow restrictor 34°is |'ocated away from st oppe ocated away from
st oppencr@gr 34 awiy flontdsrpiardd sublathaf Flow regstior 34 or losmted gwpy) iohi gopnbr 38.

suffi 'en |y far engugh awa st opper, 3 o allow o ro t hy ough
Floxt 18 ostist B SUBPE0 18P sebortr ceBgtorn S BonChstistiroid I isttobi o
restr |sﬁffftliena§' faf chdughvast ﬁ'@ﬂh%ﬂo;ﬁféﬁ BRItelloACHhiddb rmavpmrbugﬂ ﬂéﬁb@f tub®Gki ng
menber 34a does not occlude flexible tube 36 agai nst stopper 38 and,

therefore, allows fluid to flow therethrough.



[ 0033] When cassette 30 is fully inserted into punping device 20, actuation
menber 22 remains in contact with actuating portion 46 of | ocking nenber
34a to alwowoftasss9t o fl ow t hrough flexible tube 36 duriPog/ush@owurses t hat
cassette 30 resides in punping device 20. As cassette 30 is renmoved from
punpi ng device 20, actuation nenber 22 |oses contact with actuating portion
46 of | ocking nenber 34a allowing the tension on spring 34b to relax. As
the tension on spring 34b rel axes, spring 34b and | ocki ng nmenber 34a are
allowed to return to the first, or resting, position. In an enbodi nent, the
| ocki repcristimsdy. when How ressrstag3Bisyn g ateddosiioat ecclydingppisien draf locking

act “atrﬁéshg?eﬁ% id85'sc4cgc%luh9‘ﬁ‘&ﬂ%¥b t‘E‘SQ%rag%gigtksﬁﬁngtefi% %n&,ttg%f'orr Sd%w)gmuq to

pr event urther wi se rotation of nmenber ccordingly,
when dhssticthr8gh.s renoved from punpi ng device 20, flow restrictor 34

noves to the first, relaxed posjtion, i ch occl udes f]l exible tube 36
[0034] As a{s‘i'@%o’rsfﬁe,n Ww}erﬂ%&s fvféx grsers @é%pb@p@&dg@we&oaﬁﬁu@wﬁma?re@ by

PUNpi RgLARYiif &osBciMiEh &ﬁﬁ%ﬁggﬁ)ré&l U JMPBBLLE IndbRUTH RYIARY ifffd 49 MR
reactivated when it is renoved from punpi ng device 20. Unlike conventi onal

ant i - fthreegh Iflswbtieibee¥ dwrimgk ittt fimg thatt @ssdttef Wedisnlgs tin lpempetes deveeas 8@t tAs 30

is not deactjvated by . closing a dopr, by pressure, of a |l er clanmp..

| Pt oSBNEH A B e vid St vauing pRbiss o3 Mo tEh Cp a2k dver et RlREh 34
via aat@atitg forkibn BYPiIlOGkidembSBer2a allowing 1HeQ&Rlon! dh 34Bao bW As the
restriction mechani sm of cassette 30 can be activate bé a bias on spring

34b arienstwaen st bvickixap philea Bite andiockmgsnemberod e ajosad toretyrattaithng
| ocki r. 34a...The i J , i r i n.conjunGti wth
e bitde B RSing (iR hAF e RIRahs FlfmsdiPrePaidasPafeiy M R,

t hr ougbtafd @ytltise tibtleachi@uting Hostidn PVoF @sdkingCink BbeBLNEdHtSIR PoPNEESS wiidh
static pressure | ass during.puq@ing@>V%en cassette 30 is inside punping
devi c@rountst ehen dockvape priatprediclockias daabes| 348d Ascopdinglyr phpr cassetee g0 Is

peri stalbi tﬁ%ﬁlp}fﬁ%@és@%mo%gr 51\%63634280%5 to the h%@,?fgﬂaxé& gés}i't?(?”y G

under st oo anges an ificatrons to the preSen
pr ef erocdddenfodlrartesS6descri bed herein will be apparent to those skilled in

the api i ¢ 1G0T ERE R NGy 31165 B PR IS0 DARSLY IHURBRdEh] oct
e o Tk i oo san bl
cl ai mpump@ ¢ick/ 3R 5E8BIRCTYNYSRIIR] Bxtt-828 flow devices in existing enteral feeding tube
sets, cassette 30 is not deactivated by closing a door, by pressure, or a roller clamp. Instead, it
will be deactivated by physically rotating flow restrictor 34 via a feature in pumping device 20.
[0035] In sum, the flow restriction mechanism of cassette 30 can be activated by a bias
on spring 34b and deactivated via application of tension to spring 34b by rotating locking
member 34a. The locking member 34a, which works in conjunction with the bias of spring 34b,
will seal the flow path thereby preventing flow through flexible tube 36. This flow restriction
mechanism prevents any static pressure loss during pumping. When cassette 30 is inside
pumping device 20, the flow can be prevented/controlled by pump rollers (e.g., peristaltic
pumps) within pumping device 20.
[0036] 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



CLAIMS The invention is clainmed as follows: 1. A cassette

conpri si ng: a housing conprising a flowrestrictor conprising a

| ocki ng nwotery/@sis9a spring; and a tube attached to theChasgimg4snsl
positioned adjacent the flow restrictor. 2. The cassette of Claim1l,
wherein the | ocking nenber is so constructed and arranged to rotate when
inserted into a punping device. 3. The cassette of Caiml, the
housi ng further conprising a stopper positioned adjacent the tube and on an
opposite side of the tube fromthe flow restrictor. 4. The cassette

of O &Ferent suRitst Biafcr and Witkswt deminishingois wtradedadwnggper ltge icirfercripendehe
when She shiPWah el HefilRiohb@cd &ikd RANLIFIdO claims,  °- The cassette

of Claim eint ow restricto e stopper allowa fluid to
flow through the tube when the flow restrictor is in an actuated position.



6. The cassette of Claim1l, wherein the tube conprises a first end attached
to an inlet port and a second end attached to an outlet port. 7. The
cassette WD 20142M82, wherein at | east a portion of the walbasea ool bl e.

WO 2011/ 025589PCT/ US2010/ 041323 8. A flow control system conprising:
a punping device conprising an actuation nenber; a cassette
renovably attached to the punping device, the cassette conprising a housing
conprising a flow restrictor conprising a | ocking nmenber and a spring, the
flowrestrictor so constructed and arranged to align with the actuation
menber when the cassette is positioned within the punping device; and a
flexible tube attached to the housihg g positioned adjacent the fl ow

restrictor. . . .
The invention is claimed as follows:

1. A cassette comprising;:
a housing comprising a flow restrictor comprising a locking member and a spring;
and

a tube attached to the housing and positioned adjacent the flow restrictor.

2. The cassette of Claim 1, wherein the locking member is so constructed and

arranged to rotate when inserted into a pumping device.

3. The cassette of Claim 1, the housing further comprising a stopper positioned

adjacent the tube and on an opposite side of the tube from the flow restrictor.

4. The cassette of Claim 3, wherein the flow restrictor and the stopper occlude the

tube when the flow restrictor is in a resting position.

5. The cassette of Claim 3, wherein the flow restrictor and the stopper allow a fluid

to flow through the tube when the flow restrictor is in an actuated position.

6. The cassette of Claim 1, wherein the tube comprises a first end attached to an inlet

port and a second end attached to an outlet port.

7. The cassette of Claim 1, wherein at least a portion of the tube is flexible.
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9. The flow control systemof Claim8, wherein the alignnment of the flow
restrictor and the actuation nenber causes actuation of the flow
restrictowo2011/02558910. The fl ow control system of C ai mP8T/Ushe@wmir323 he
actuation of the flow restrictor conprises rotation of the flow restrictor.
11. The flow control systemof C aim8, wherein the | ocking nenber
conprising an occluding portion and an actuating portion. 12. The
flow control systemof Claima8, wherein the flexible tube conprises a first
end attached to an inlet port and a second end attached to an outlet port.
13. The flow control systemof Caim8, wherein at |east a portion of the

tube is flexible trolid st wocontrol systemof Caim8, wherein
the actuat iton ey Ciogr%lsérsgﬁlg%ﬁﬂéﬁ. & WD 2011/ 025589PCT/ US2010/ 041323

a pumping device comprising an actuation member;

a cassette removably attached to the pumping device, the cassette comprising a
housing comprising a flow restrictor comprising a locking member and a spring, the flow
restrictor so constructed and arranged to align with the actuation member when the cassette is
positioned within the pumping device; and

a flexible tube attached to the housing and positioned adjacent the flow restrictor.

9. The flow control system of Claim 8, wherein the alignment of the flow restrictor

and the actuation member causes actuation of the flow restrictor.

10. The flow control system of Claim 8, wherein the actuation of the flow restrictor

comprises rotation of the flow restrictor.

11.  The flow control system of Claim 8§, wherein the locking member comprising an

occluding portion and an actuating portion.

12.  The flow control system of Claim &, wherein the flexible tube comprises a first

end attached to an inlet port and a second end attached to an outlet port.

13.  The flow control system of Claim 8, wherein at least a portion of the tube is
flexible.

14. The flow control system of Claim &, wherein the actuation member is a
projection.
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15. A nmethod of controlling fluid flowin a tube, the nethod conprising:
providing a cassette conprising 1) a housing having a flow restrictor and a
st opper, woaoyo2assbube attached to the housing and posi Pronsdoiasdjgseent t he

flowrestrictor; occluding fluid flow through the tube by
positioning an occluding portion of the flowrestrictor at a | ocation

proxi mate the stopper; and passing fluid through the tube by
positioning the occluding portion of the flowrestrictor at a | ocati on away
fromthe stopper. 16. The nmethod of C aim 15, further conprising

actuating the flow restrictor by contacting an actuating portion of the

f1ow restriigtor Mdh ARiahHarheR.ARIReT, Phpd RUIRING JRglShginen the

cassette is p05| I one vice he net hod of
d ai m 16, wher eiphovdding ad Icﬁtgeﬁteh&ofnbﬁmmgeb)t 4 ilusihg dmvpfgi s efow atatictog ahbea f | ow
restr Is‘?otpggr and 2) a tube attached to the housing and positioned adjacent the flow restrictor;
occluding fluid flow through the tube by positioning an occluding portion of the
flow restrictor at a location proximate the stopper; and
passing fluid through the tube by positioning the occluding portion of the flow

restrictor at a location away from the stopper.
16.  The method of Claim 15, further comprising actuating the flow restrictor by
contacting an actuating portion of the flow restrictor with an actuation member of a pumping

device when the cassette is positioned within the pumping device.

17.  The method of Claim 16, wherein actuating the flow restrictor comprises rotating

the flow restrictor.
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