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ELECTRET ENHANCED AUTONVATI CI'V DRI P CHAMBER SHUTOFF

Background of the Invention The invention rel ates
w@eweneioBy to nmedical fluid flow val ves and noPET/US2005/044763

particularly, to valves that automatically shut off

when fluid reaches a certai [

e ECIRIEEHNHANCRAYEPMA R Ty Rt 8 MprR SHUTOFF
medical fluid into a patient's bl oodstream The

medi cal fluid may bRa¢kgroumbebihe Inyepdions ) acenent of

body fluid, or for other purposes. During the :
adniHiegnyentionmelates gerprely tormesiead fiuid How yplvesand morg articularly,

i mportant .to_avei [ [ b nts
o FBEL RN RS b WL B PR S Gty AREM 2 e &
quantity of air is allowed to enter the patient's
bl oty leRpitalivatiembrodtiysicianandyodesis t infusehi mbdicarilupd ingo a
serious condition. In jpfysin dical fluids, man
petippisoplepdremeallof ipel Bulimrhe oo efrnye 1 Elgodient of body
tdde6e ol ﬂ?ﬂgk% kN ' PRIt FAReBEM il t tient, it i
ﬂ&g%’n efﬁli %thgrre G%mggﬂ?%ﬁ?éﬁdhggsi nt él the patient g_iatpﬁel?n e
intportantgh agoidthe infamiondt 4ir inkrencaint axtecting meertiin quaniiipthreshold. If

that accurately control.s the flow.rate. i ccordan .
togjarge B AGiAnsbar Frtongets saie: aBAIGRy Sigath AEER ST PgRotsm coutd
eS8t wWitcHSabelaepiondssditidye fluid fromthe bag to the

patient and conprises a fluid line that is connected

to the inverted bag at one end, referred to as its
pr oxinriafusimgdnestical feidsemanie tites amedicsl Buidietarein.isgctyas a bag or

LT T AR
eigﬁg _thr&f?%;hygrﬁﬁw &t With tel 60 ofginRisEdn RinhPthat gdcardtelg lconteola the flow
evi ce kn

own as a drip chanber. This device may )
rafenio| agoerdancs veitppriosthnapeddastigctions  Afhtid adminiteptiop set is used to

net.r at.i th Q : . ive
G LSRRt QTR AR comnecca
thetiiitell PRE atdnecid] Rife1edd, to a@itg pioxiragiead or upsttdaen end, and is
contents of that container. The spike h&g ahel en%th d )
carmgeted i epuketpnserieddniolthe yeip Ol ¢ Raticid abihg oHer spg referred to as its
conseque ts the contents of the reservoir to
dlgtag?%cgélrs%uﬁggﬁgg}r@er | ocated at its inlet or upstream
end of the drip chanber. The drop former forns drops
havi Mang floidinfusieraadrinistafion saguindlutdh atdevige known e e drip chamber.
downstream end of the drip,chanber due t ravity. T
Thie s ICh B0 B ERAEORER ST £t Briipnend dd@rpiling figsopper
i G HidH Bat BRe BRL o8Alof ad Revefte@Bad, WoR®Y, or other
Ollfgsegrﬁc?gg{glgqé\ﬁe%diﬁﬁ tr11e cﬁ%nbgr of theadr i_g chanber and
type of hentdinwn s¢ paiamcess tothe chmensh afiher sontangyhi gt spHe has a length
tl{g)g %gqsgg%gﬁ@ tﬁ\gldlt qj&fxﬁbe%%rlpl&lr ﬁgc? Qor?sléctlllle% 1y%)c(>h§&c§s tﬁmlé Wntents of the

reservoir to a precise drop former located at its inlet or upstream end of the drip chamber.

The drop former forms drops having a known quantity of liquid that fall to the
downstream end of the drip chamber due to gravity. The drops may be counted per unit of
time to determine the flow rate of fluid into the patient. The drop former is located within
the chamber of the drip chamber and at the downstream end of the chamber, in which the
formed drops fall or “drip,” an outlet exists that connects to the tubing of the
administration set. That tubing provides a conduit for the medical fluid to flow to the

patient.



10

15

20

25

30

adm ni stration set. That tubing provides a conduit for

the nmedical fluid to flowto the patient. Nurses
WOonRwei6i683 he dri p chanmber for the presence of PEDPS2008044763

be sure that the medical fluid reservoir has not

enptied. As is well known to those skilled in the art,

dri pl\@m@ﬁbmnsfoathé d@@sahgmédr fiop tf@cmcsen@mﬁsirypm@d@ sare that the

eve d hin. th nber.. whe
it arRERp s gol e TAR 1 GHBEEEGR SRl oy axt, e
clsdheerasre @eﬂhned%%nﬁﬁl&)ufslytmﬁe lnetthia 16vR5 6F A@idIwighfl theddamber
above the drip chanber is exhausted and drops cease to

whgnp the flqye of @w@ mt@ftm Palicat ispredrediagingriemtrivesh 463 ml. When the
ﬂglglo h %séi%l'r lanc‘iE g!ré the Idhp flarﬁg@xl&g eIt t%ﬁ 3nd Hfops cease to fall,
mnistration Se I Gr ot fer ac

thedeted bﬁﬂmdah thedyp &Hm{bee ME ﬂedrb@e adtil eeatuady itde etopb). Mnless the
to which the drip chanber is connected. Thus, an enp xﬁé
aqmigisiragign é?t\%t?mg %am@%dﬁ& othey agtien fsdaleg. aix i then ente
a%ﬂt o the pat i ent u%ess e F&Eﬁﬁf&gﬁc Cge)r?”pblg‘lug?ado%?%ld
reg@etvoirmaysresidkiarnir ummg ﬂnamahioythe 'dﬁp thenbdrund tubévehnd consequently
the. drip .chapber. is ed,t crease tog far, the
bring d iﬂ&ﬁﬂfattgb ¢ Byient By %ﬁiﬁ? {# 03? ST Eiion i tFng
full reservoir unless the entire adm nistration set is
pri madaagahily, Otk %m/ﬁv@u ih thd@ip &%ﬁe%&%nﬁt&d"%@)ﬂeh@&s@ too far,
the line. Priming the line takes time and it
tMenlrsewbh@ottrcplmedhc dmptietinideeser vt with atfuld teseﬂvelremﬂarsy thefentire

0 flui Iin S0 _t hat dureo
sisiPn s e e S Eibe o i thebTef Bt vy pto the lne.
pelBshg MBlRe kNt tigRMMER: ik |d8éiFhbILBIrbvile déviesdhatRos R8I Entry of
when the present reservoir is exhausted so that a new
aift infp the fdgid dine ise thﬁé;hetmoozﬁ@lnreeqftré@rmng ksenad necpﬁssﬂmnﬁepamcular it

Q t.he

gl Bl R terih @ En R Hen P ot gt o i
eXlhusBO b Biat @ﬂ@wlfﬁﬁ’d td@ékvoirﬁ@aydjd OnEEASDRY théBilp CRAMAb& and the flow
gart of a burette and be located at the distal, or

R Siddarihe paiignbbesimwithowiche aeadantsepriming the §hidsadministration
&ase, the drip chanber would not include a sharpened
Spi ke but woul d include the other elenments di scussed
above. In yet a further arrangenent, the drip chanber
may hoinduser app\llc&pbk,ethb diip ehymbarshaafdrihe faacbfatburétse and be
upstream end by a |l ength of tubing that has_an

lqchicg gt e dés&lk‘éf #Wnsggaramds% oD B Ehsmbst i Brsugh arfase ghe drip
cﬁﬁlrlHe"i1 d {q &t 108 &@éha&é&ﬁﬁb&i sp Ty gutsx%l,lﬂg ﬂlﬁﬂucffeqﬁobfﬁ@f ngnieﬁts

|nserte Into the reservol r and the
dtshmssexgitbdvhehs petratfuttbergirfangémentpiha girip rchambdfrenaiy nqit have a spike but

m%t&?%sﬁ%?il bggpql Igs%sffﬁsslgé%g:egcﬁ Lg\ﬂﬁr oy df tﬂgmg%lallt as an 1r}tegra1 spike for

establishing communication with the container of medical fluid. The spike on the tubing

m

is inserted into the reservoir and the fluid flows through the short length of tubing into the
drip chamber.

It is desirable to provide a device that automatically shuts off flow when the
medical fluid reservoir becomes depleted. Therefore, those in the development of medical
fluid infusion devices have created various shut off valves that have been incorporated

directly into the drip chamber device to automatically shut off fluid flow through the fluid
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medi cal fluid reservoir becones depleted. Therefore,
those in the devel opnent of nmedical fluid infusion

walewsoeshave created various shut off val ves pe¢EUSIVaV@14763
been incorporated directly into the drip chanber

device to autgmatically shut off flui | ow t hrough . .
ling qacq hgiresdigré flgifesaHiT havfimaRfieds @? %é@%waﬁt?mﬁa% relatively

W Whlte sSMPBarRkink &S fbl%/aas% r@ s@dEdevRle@ bt dbvie TRA®bats in the

sone are Si One cl ass of such devi ces uses
ligaiddefithe drip hhamlbdrcaad has avalhesda tpeatgdaf theldovwasirgane hmhb%the drip

a val eat .| ocat t he do am end
chiberg Ay HarRier boss oGty BF Eipite S hRdin EREM et n e
fldid @&Zﬁe‘nﬁ&t%&h af lfdo?ﬁ{o%l (ﬂtth@ﬂ@ﬁfntgaieﬂlcb evgé ﬂbﬁhﬁé @ videUk designed
ndent upon the budyancy of the floating device.

to Idm wfhleo gl fhgjd de tHiehainbeidsstegprsdo rsegaiatlowterel.t He tha lgye

reases t a cel taln | ow |

depRgi o oeaPeeas T pf aGrohh e n@ vpfLF ppadRpes and
sh@dfeflow fAferMB] prBvidifdt antidrhatict shhi 6@ Ivhive SiRaldseamdl réduiteconstant

off flow thereby providing an automatic shut off valve
motitpringoes not require constant nonitoring. Problens

have arisen with such devices, one of which is that

t he i [ .

co npfltrgﬁl%fny @%ﬁéﬂ ?ﬁ'éefl Svi CH (a%}]lgée ; Bxg%{)lﬁe’ x?lfglgﬁ‘gsot‘;{}gfjthle (f)lrc])atmg device

mSHEdt paSpenlyaest atnh@omﬂ)lﬁteﬂy shutaiff fiows &indamydverse Itmmﬁmgns such as
fromside to side or oriented at an ang] e other .tha
whfire Bretadyninisiratioiaiet mph Be VRS e st thifiersk oseRifA ahan {angle other
e f
thgnaéﬁtéécng/ \%ﬁg:a 5 31?39%%1%31/&#& g'@é’alslrg@ r%g ?/é it %nd Ylﬂﬂ?shut off may be
dedeiatl nthed raddinOthe lpossbilitynthather mayl ‘emleséle(admﬂmthraimnﬂhﬁt Another
arises i.s when operatin ow rate is
g Gortingn thal HeF 1B 4 MR A R e AP S srigheed with
thE AGid it Fhayp ?Ite‘éﬁ'@% '% IEB'%tm benghil ﬂpaﬁﬂ,‘éﬁpﬁa@ t@ﬁd {d Qb Othe floating
devi ce away e valve seat. These pul ses nay be
desideamgyeromu gie tabvecseet: Cowee pliscsgnaywbe sitqngmabugkoﬁowem@me the
theflo |ngd ce.and it not seat red.
SRV IO SLPER it HoGinE it B RGOS Tl ves
has i ncorporated magnetic force to assist in fluid
i neA%HBtl(ﬁ'f - thfmﬁpef&raﬁﬁ)n?d‘tlc@ﬁﬂﬂfff v 8lved Bdsagddrpdtaied magnetic
used between a float |ocated in the drip chanber and a
foscteatt) iaeigtry flpat Iune shueoff adhe fares ofemagnetic attectpyis uspd between a

ﬂ%ﬁs chggi%lhg \#5 sé}gh qg&@g}r:? 'flrg %stlgl nét}aﬁgy&lt Il't:‘lch %“5 Oal%‘ seat, to shut off

flhia WM Mahé ¥@ainiravish Vige. §ﬁtﬂi anl dprddoR hﬁ@gﬂﬁixﬂaﬁta@e &l thabit acts as a
fields used have a field strength that increase

latebingHyne af valvasThaids, dhesnagnesic @@M/@efwhiwe%@m Reld strength that
m{:%\ééeﬁgléﬁ g*r%%r?g € the d}@@'«incg bg rﬁgﬁn h? Hg\glgé}sf e?ge‘ggnb%n While

evi ces are re

soR@cditradtimrexistdahertht m@cgheMddvﬁum @meiauaslytfbneapartdmm each other,
each other until finally, the nmagneti¢ force prov
thetatiraesion inereases 05 B8y BouTeaeihelber watl m%ﬁbwesn%t bice provided

b}t @Atk tibA SvALb RS ARG VarR) Of e Acht H @¥Rrip chamber and it is drawn

into a seating position in this magnetically activated valve thus positively shutting off fluid

flow.

This magnetic force developed between the two parts tends to hold the valve in the

closed or shut off position better than other valves that rely only on gravity. Where prior
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into a seating position in this magnetically activated
val ve thus positively shutting off fluid flow. This

wora@no6ies3 f or ce devel oped between the two partBCT/E@RIS5/044763

to hold the valve in the closed or shut off position
better than other valves that rely only on gravity.
fippte religdrandy oh deirsweight tedeal wheyflwd linhethe usediphmaguetisdalce as well

i.d i h
o 1§ it v ot a P g8 P e SRR o PR SRS ey 3Bt and
st ff ﬂl@\ﬁ‘beﬂhe hir e BE Elud 16RA I Thande haltnaghétid 108 also tends to
before air enters the fluid |ine. The use of a

d%?b@tﬂoet née e satswhandheldrip shammbeyis fhlécd ous of verticdl afigement. Once
e, d6i.ps [ riical

s ﬁ?&f Flhrren ve %n }:agcfhsega rpt%npst%ﬁ% rﬁecihalnclgldfox? g nd %aE P}rov*glgg by the

n&ﬁrbucryeﬁamﬂ thaflobodevelopey by de\illjraiddéd ﬂuidde ebdm/reﬁ Ittesdpafa@e the

buoyancy of the fl oat _devel oped added fluid

flpat frqay ifs vakyersgats &ysp &lling the dflP éb%m‘qudYHh Raidywilgpisallit not
dgyogd:ég féllre{ AR e dal R s%&%ﬂh%ﬁe &é&gbr sf TGt b F the magnetic

not di sl odge t oat omthe val ve
at'tlracmdsres)ethd gaat ereedd ﬂne fée pﬁovmdedtﬂyetherhgasmby ofifherfRat arahsome

to the ?eat exceeds the fﬁ 'S(‘FOVI ded by t he buo}\;anc
(8]

meehanical £9rge §s ngeessapiie dind f ey sthg eradlsef 4 hs dgip chamber
P o e q&?ﬁ%@é;%gazgéémegrwét ot By o e

lévebofi théfuidal ve seat so that it may rise to the |evel

of the fluid. Wile the use of magnetismis drip

cha r. as been i nprovenent. in the art, certa

rmon ST HE U AL B DO b dEFE St BUPERERent in the art
c&OfP la ghag: ARARE hbfe @hRBEIKES MeRAEadRdes REMPKBIRS @k tAIAC elements

medical fluid in the infusion lI'ine. Additionally, some

slrild rotchevaxpesediaveediayl Huid) iy thehapsiprflinsatAdigionadly, somae prior

t .be inst ar.ti Iar ientation in .
AFHRSs thRe mE  rye nc e PRS- I e o Rt ol griemtation
iPthe @ﬁb'cﬁaﬁbeﬁd&tthé 86viEBis inSand ElchRel. "RARESQ! pHbFerBAdtient the parts

result in a valve that does not conpletely seal and
dpaye maetiesbrecargeltio ab‘@l@dh@tpm@not&@mplfﬁelq@mlmé mpay therefore

néé;d; trp%%%g]fagﬁ nCiJ gﬁg u\z\éug%n}ﬁglrs ﬁCre eﬁe Tg‘EHU?aC&L%EVI G g% e é[n glﬁa dev1ces

tiehiesl is fsthied Weabdenrtelatiyelgiighl durfaces; and tmes thlghﬁtﬁbﬂfma give rise to
| eakage at the seal due to inperfections, or |ack

thye; Hroble@t hderkagnat the seal due @ufnfpa@@@wns ,nor;léct efrft bﬁéween the sealing
SFERORTER Yyl B AL 63, GOLRELLER G PN Bt ne o
whinditis & meagnkt) esmyaiot hﬂglm@tedeo ftHat meﬁﬁte%émaghmm_ﬂm( between the two

devi ces are then not ?pt ima] ly effective. In such a
deviess argthey me&PptrFa@lhé%f dolive SBFICACEY & fHerTBIESSE used, which
e r
oEEBbAard PR NI KR R BERRLE LB oy o,
Thagwlee B emﬁssmlnobf rmyagnegaﬁeldehw wfehtedly bffectgbingsisuthas whole blood

whol e hl ood
contammg iron. Also, strong external magnetic fields may influence the valve seal, either

causing premature occlusion or preventing sealing when it is needed. Moreover, a
magnetic shutoff valve device would not be suitable in an MRI environment, thus limiting

its range of applications.

Hence, a need has been recognized by those skilled in the art for an automatic shut

off valve usable in fluid administration lines that is efficient and reliable in-operation. A

4



10

15

20

25

30

containing iron. Also, strong external magnetic fields
may i nfluence the val ve seal, either causing prenmature
W@e@b063681 or preventing sealing when it i s nerdpUS2005/044763
Moreover, a magnetic shutoff valve device would not be
suitable in an MRl environnent, thus limting its
need hgealsd beguplsaguiiedfor arHamyevedautaaatichyd skwetroff valve that uses an

at{;%ﬁ%gﬁg{)ﬁ%% %g%g}l g/]%lf%% \?zﬁ%{l/é ksﬁtg géﬁrﬁgﬁ}q % acgré idfalg)ernd%&e shut off action of

th8 G Hivelyet, Hads 1 intbii@e witathe compbiicnt Erheddrd fiuedsi Blobe, drin MR
operati on. Aneed has al so been r ecq(}g_‘ni zed for an .

envirprpveidonethermediealianyirenment: Yot p fwrkiey aeadhas hegrrecggnized for a

at.tractive for . ' .
o G ol BHES LB oD LT A DSl
codgt Thetpedsberigvartion thilfigls acipaRrenisd ethersedi cal f1 ui ds,
bl ood, or an MRl environment, or other nedical
envi ronnent. Yet a further ne has been recogni zed
for a fluid shut of f vARVRRUORAUMUBAFYG| atjvely easy to
manuf act ure and has | ower manufacturing costs. The
pr esBreily adintgcaerat ierms.| the presiak YeaWen Hrtreiedde au apparatus and
mb Y8040 OB PHFTRIK REA 4 $ioRBH dpParlRRSHA EluTBs od Rfiacive force
present Tnvention 1s directe an appar atus and
berwbdiofie fvalve @ompuhendd feneadtatEb us@Emiagnaicrmdinoaimetallic materials. In
apparatus which includes an attractive force_between
a furdey gatyedasRprd rarrlectien é&eﬁtlé@rcw sighelpliganit the copgponents
= teri [
o ReTTE ot AEAOR; 3 o] bSPTIRl QREEal MR e
capppents praducegat dlectrica fehdiandthé ofhleovompanentts farnhed efteedielectric

re detail ed . | f th t
(5 i i 4 i ens el sodfe th v SrOPRAG ARGH Gifgriher for
eﬂéglﬁéérﬁédf%j siff; off fbve! BF étiaﬁo&@@detﬂiﬁ:d%ﬁéc@,%@Qeétﬂcﬁlrf%tld is produced

ctrical field so that the two conponents attract —~
beachmporvat thivis asredetretrelntyet ancglmrtdetafled fdpool, therelgastical field is

aaot j)r detai | ed sectétie electrical field is
PIOFRST Y S W@‘%‘%‘Bﬁﬁémf TT9f: ?Ct]?%p‘gﬁmgf‘ect ret. In yet
anot her detail ed aspect, the electrical field is

pr oduCREhEY IR aBERE h dbbitiance vath e iBehe6d, thére is provided an
pol ymer. In further detail ed aspects in accordance

aytpmptiq $hait pHvehiei fonusetip spglatingibe (oW od masdicaliflgidatlp @ne aspect, an
hut .. of.f f i i : .
oSl 145 3 AR DR R B o

cOMING: ddaptet &Rcdriaif @eadical floi, Witk the @ntdfierfReingain Upstiéan end and
conprises a contai ner adapted to contain nedical
a flpwngireany and anAleping AN SEH OFAGE Alfha AOWPHIGaBREAd Y SiQR dngmber or
e I f ;
018 AR AUEDH DTG P 4 ! Mhere s o
v4les ssabloeated ppdremeateahe byl brifice aitlspdmvadtraiahiehad of tie container. At
container. There is al so val ve seat | oca

te
legstope Rhthe faskardyalvepqe POGUSRS apirlechisph Fltdéiéﬁfeetha ofjer of the float
al ' Ea1 GO Hedde M dielectric that is attracted by the electrical field and tends to

move into engagement with the other to stop flow. In a further more detailed aspect, both
the float and the valve seat create electrical fields that are opposite in polarity and thereby
attract each other into engagement to shut off flow. In a further aspect, the attraction
created between the components has strength to overcome the buoyancy of the float in the
medical fluid when a predetermined quantity of medical fluid remains in the container

thereby shutting off flow.
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| east one of the float and val ve seat produces an

electrical field while the other of the float and
wo200606ent is made of a dielectric that is atPCHUS®OS/044763

by the electrical field and tends to nove into

engagenent with the other to stop 1@5

mor én é@ﬂf%\ﬁﬁélé?da@ﬁ%% the,eRmAPqngaL ‘FIP%}H]tg tﬁlhale?tﬁ‘éa‘féer as an

t I, t

cISE SR G MALSLT, B0 ARE Rt it omponen
cr@ﬁgggﬁf@mtnéab fishiiias ahfeldcirmal cHangeapdronandraly adfpetat itstsheface. In

attraction creat tvveenthe c onet h t t
b geaidr CPREOT B ALY G FRBED FHAE o cIpgicgaold itis
fotnhedl & ﬁ ﬁﬁg&gﬂf& Ba0sN@ChcBlBRY the Ele@fmcﬁ?ﬁ'&l@a'.[n fnlldth& aspect,
Femal Bs | ontal ner thereby shutting off flow In

thmrﬁpmnmrbamgah@ electsicaltfiedd gcamp@m an elecaett |Ing'et another detailed
el ectri cal

Lica er.mane
oSl RS R e DD R GO REP e pLico e POk
conponent creating the electrical field has an
eI eqh eCaturhBRiPBctDRlemBRpRhént cilafing @@ ddctii¢z fisld i phgsically
In thé case where the other of the float or valve_ seat
isalated froot anyrwedieal fvidflewing thepugh ftha ¢pntaigeriby szﬁ@wh@ﬂoglponent

on I I

o UPR b . AP B Ry LB beaing e
el fibiak chited with qwmnd:rse@s o Bthet water Risistang nmtnaa nbt yeen further

detail ed aspect, the material creatin the electrlc?
mérealethiled ppncrs di dameler plthe sopimepRArFREits bpayapey agg selected to

er Aaspe

co o AT oufPEFORENSIE 955 EBRE ol L Afptatate s
off Flewi ng through the container by covering the

conmponent with a biologically inert substance. In

anot her detail ed aspect, the pon n creati.ng .t
el edpryct arothgraneye| %t@%?@ﬁcwt’?ﬁm %“F;[ ﬁS{]cﬁ%rPduced by

on\g& i (?rE §§ ﬂ%tc%[g%p H&‘E? [ @lecteliBo Y tR dco%ﬂo'ﬂ@ﬁts RRR11 @ttract the float and

aspe aneter of the stop nenber and
the valvb sent mgbjhea far s*heltmgtoﬁﬂﬂd)\m when tarselecte éevqhaﬁﬁlmdyemﬁms in the

fluid re ing in_the dr u t
ipihaeter pwsTRord Bt S Ref b ratioal A5 RS dSip 2Pk 8§ Bt fhe stop
mg&BS‘l%ﬂl hbg Iéﬁcﬁ%rﬂfél} iREIF W@ tBé eavE k&korfauRinghtir sdiegeehen the

one or nore e conponents is selected so that
ccﬁﬂtt&neromﬁxspmedat i higlaotheniban vegicall oat and the val ve

seat together for shutting off fl ow when a sel ect ed
| eve

Furt hg}eﬁge{,aléul%lestd ﬂgie agta P@ﬁ%%snof She Qr%sen? nQ/Jé ic C Wi 11 l?ecané: more apparent

fr§1%| RETRRD Wi Edtalled dBciFitRm d’fﬁlﬁ@mﬁzeﬂbidd wlﬁﬁmrt&kerrﬁﬁd:bhjunctlon with
align itseltf with the valve seat for automatic shutoff

thehesomprayingrdrawings. i s di sposed at an angl e other than

vertical. O her features and advantages of the present

i nvention wll be%@%ﬁgﬁmefﬁm“;‘m {he follow ng

detail ed descrlptlon I'nvention whén taken in
conj ﬂﬂ?t c?eplcts an overview of a fluid administration set interconnecting a medical

fluid reservoir with a patient, the administration line of the set having a drip chamber
located at the downstream end of a burette with an electret enhanced automatic shut off

valve formed as an integral part of the drip chamber;
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t he acconpanying draw ngs. Brief Description of the
Drawings FIG 1 depicts an overview of a fluid

W@ows/683 at i on set interconnecting a nedical PCTUS2005/044763
reservoir with a patient, the admnistration |ine of

- the set having a drip chanber | ocated at the
dowdd6r 8alepietich mrnailmxtawaye POUSPeStiNp Viseeh 4 GHD ehprahce sppunted at

tOITHtI c shu a t
¢ e PeRicp i ar e WR Rl o BRicR i L AR AL br @6 actp
chRgbsRect i ve Vi ew of a dri p chanber nounted at the
downstream end of a burette, with a fl oat suspended in
the nmedical fluid of the drip

a crid&s 3qlepictsohaPssysestipis V%%Oétpl% ggpfé?t e@h%qg Al to[?na%lc shut off
ag { QIR (I;i@u% v&@ihl the/ @ﬁ%ﬁauéh&"’!ﬁe Bt da@ﬁng it {ldat MR the surface of

oyancy oat ing It to float near the
thé eieiRQEIOK it hite cupdiina] arfd shouirigtheitbe vane atatércludesdn electrical

B Lo 5B PRAEL PSPl st

ofSh9/38 fdin apegat to shut off flow of the

nedi ca{é‘;ﬁl 5 rom%gﬁil p chamber; FIG 4 depi cts a
Cross-secti onal view of the drip chamber shown in

3 Wi FIG. t%pfdtmatron@wctlghalwl@n gbie dripichAmbereshoymjia Fé@a% with the

ﬂ(?&ﬁnglotgrfgl yle %%fé B%g}tg«ég%l%egl cg}\;rebg {th xfﬂi‘@x{f%%'m the drip

ctlnfifel thé Blecticsl dlﬁafééﬁff ti &dlﬁﬁ@e@ﬁcrbhﬁlgfdncb@éctmm ﬁefd.ﬂhht attracted the
engagenment with the valve seat; FIG 5 depicts a

floatoste fel en gapament/wishvihsfvalvedierty chamber in whi ch
detail s of an enbodi nent of a val ve seat nounti ng

? rhgaﬁg‘;ﬁ&g)écg% Sﬁg’?@g WtiofA \é\iﬁ{r of Qanp %Bginfaé}% f\xjh?cﬁlt dRAR of an

_ VI'ng oppo ges to create
elb&gitdehead a $418d elst fbattirgt drfaagéméttenrd stoatn, andell e buthl thefloat and

seat together t hut off fl f '
th.e.@ve@e%émvmsop%o%@?%?w taeoup slgcbicn] Hedb L RuS0n e dgat and

f I G 7 depicts
g e B R e o P 0 RS BIBNE enaof &
drip chanber in which the valve seat of FIG 6 may be
NOUNFEG. 6 Beticts heersPeive ivistw ofithe buteh surfacgfof one gmbodiment of a
Enbodi ments Referring now to the drawings with nore
Vﬁiéi?ﬁ‘?%tﬁnélrl ty, wherein like reference nunerals in the
separate views refer to |ike or corresponding

eI emf*%s’i' d%}%]@t% Q d)aﬁla? BHMhatiB viehCof the abwaMBs M @l ofisaditpadhamber in
medi ¢ d adm ni strati on system 20
\xt}ﬁa‘muhe abivageatof Fi@. 6 may be mounted.

Detailed Description of the Preferred Embodiments

Referring now to the drawings with more particularity, wherein like reference
numerals in the separate views refer to like or corresponding elements, there is shown in
FIG. 1 an overview diagram of a medical fluid administration system 20 terminating in the
vein of the arm of a patient 22. A medical fluid reservoir 24 is hung on a standard hanger
26, only a part of which is shown, above the level of the patient 22 so that a gravity feed
system is provided in this embodiment. The reservoir in this case includes a flexible bag,
however, a bottle or other type of container could also be used. An access device 28

penetrates the stopper or septum of the bag to establish fluid communication between the
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vein of the armof a patient 22. A nedical fluid
reservoir 24 is hung on a standard hanger 26, only a
w@aoob/oedesvhi ch i s shown, above the | evel of theCpusioesno44763
22 so that a gravity feed systemis provided in this
enbodi ment. The reservoir in this case includes a .
bag|aes up$teeabuigbitgAleatdhe flaidmdministrafionsypiem. (I fais Gpse, a medical
cont ai ner .coul ! V] :

R AP e s B o G ce e AREROG R, e pefam wbing.
buesiteadd, b ehipfdhuindec3withias abionrntib ehweihvl e dagnsinchm tubing 40, and
upstream tubi ng 30 of the fl uild ad;ﬂ ni strafion s%stﬁ'm I
a qamnedtion dexics 4210h shapgnct CARG @Rt FONY JeFbip REapitay tegpatients

5 i\ i i m ag access
v G A R ARG AR R ol AR Y BT The bag
deaite @BBhiCtakb the fofrh of alsh@persdwnd tvemtadspilib ihag periratesd cdosure of

connecti on deyi ce for ar ed capnul a. (no
thg A R AP aEeF O TG S OREE BPP aanducted to the
| |l S ARnmiRbg &dtisgn with his or her
pagﬁ%}rlcu ﬂg?(gl t}sf%/gtemm%he bag access device 28 nay take
the form of a sharpened and vented spi ke t hat

peneFiCatds apespedivesiof of ore dnalepdimentinf sheedimefiamler 38 that

. Thus, nmedical flui.d 32 wthin the bag is co C 0.

i hiegsag penit oo i bl i AR Ul B inorase
the sh ¥ REESHARE v¥9e v ABWIRErianatadbedbrient gaferitb@bynompmagnetic
chanber 38 that includes the use of an electrical

arfd resneime tllist dompenenthe In/tisembosipeneritleast eereelperet foused to form the
i ncrease e, shut off for ; v,

AGESERE 1% b e 481 APl Bt Fovmsream e o e

bitefle B& ek GpaRchtiba ARG this ¢s SR IRMed; $n adothérensbodiment, the

enbodi ment, at |east one electret Is used to formthe
digjh changifefr meylipsieBbhavad sbamared PHe & rqﬂ??f CR%iqp at ity wpstream end for

mount ed to the do . f :
Y st Pty BRAIIEE T FRA R Subf O fhrbifors Foq @p chambers
3R . eNdadbRER, in thikentbodimahatbelectretyenhasted adtonetie shut off

a sharpened spi ke or other device :Tt its hlégs%{‘{e/agm end. d
velye isdpeased inythe dep shamber: FOWRSE: Hhe cl§qiist rans V¢ coyd be use
. Suech fi [ oy chanbers are conmon.
1HA%§?rtf?‘g§§{)ﬁg[§{n%|{sn&tr& %Pé‘ﬁgs gyﬁﬂ ment, the el ectret

enhanced automatic shut off valve is located in the

dr i pTabdripehambinidvieclpdestepretisednoptfommeraidechtadatits upstream or

SR e et e et L e B oGRS
3k %ﬁ@%m‘ﬁf‘ thltc%é?t‘g?rgnt@faﬂiiﬁt% th@%%ﬂsg%hﬂfonﬂdi@fiMf tie@ipgtéhamber. A

operati ng drops 46 ~a_known size fromthe
sfopuhetban, inhiis bubetiineer3 6 faadsh &y vatingfin e medpd fupd $Apf the

into the transparent .container 48 of L.p. -
R RRHBBF Syt onhSosBeaD SRt ah P hPisi AR 54 in
Wikt igad Will foa: WREH G@lfluid el Withifthd dvatditanspassofficiently. The

contal ner due to its buoyancy. Downstream of the float
fiost andvhe valvs eeet f@n tha twhicompenrats afdhat st off wbeiniipig gmbodiment.
Irtg gcfecpifr %Ig% f\%i@va%l-le}s‘é\éctt rc]ﬁ“ {l]letirrl]v%n 18rr1],ta§ie|3§{ onle%Wl{esﬂoat and the valve seat is
formed of an electret or other non-magnetic and non-metallic material that has an
electrical charge that creates an electrical field to attract the other component of the valve.
The other component of the valve in this embodiment is formed of a non-magnetic and
non-metallic material, such as a dielectric, that is attracted by the electrical field created by

the other component of the same valve. Because of this electrical field, the float and the
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float and the valve seat formthe tw conponents of

the shut off valve in this enbodinent. In accordance
wawndokoesssnspect of the invention, at |east onePCf/US1965/044763

float and the valve seat is fornmed of an electret or

ot her non-magnetic and non-netallic materia

t hat _has
valie sehtect atrocted cagsthes ta st offfloxt bsough the dep Pi’%ﬁeff R prpther
to .attract, t.he. o t I ;
et o b et O 4 ERENE erlorhlaf of Blifers Fiingbisic
el AN CHRERab ia@ranthen®o-vabieabhiponems egethbr. such as a
dielectric, that is attracted by the electrical field
created by the other, conponent of the sane | ve. .
e et Il s tas G CRERPerpTIDIGEY JaREnding gp G gnount of fluid
i { i 41 Bk b@kite {deOWIG. 1).
e Bl b D, e b
Ad the 1éVebaf flaidd2tih ehevdriy ehagdmr deareasts theefioasfwilllapproaeh gloser and
havi ng opposite el ect.rical ch es to . attract. th
clovar e SRe et S erogLY Rerme AT i e aoit dud prthng At gow
th%%am itk Lan¥RE Y THSBRP Bhisbed Alsh i ddRuntovafstibArtiofl distal end 57
remaining In the reservoir 24, in the upstreamtubing
ardQiefinedad exit drifideuftettaatléspot |t daynstiagmiend tp axhith the

o SRR SR SISy S Mt o
veg?’ee& pald deRAbARBCE] §RE bifivalve!ss stqRtallatsly shiltid, figlulifg air,

urd flow through the drip chanber. The drip_ chanber
framghe duip Fhedelser antd dngbingA% Jklselinsthigi enghodimentaihg material used to

def | it orifi 6 f N
fetauipe eraeahovartue e P b lsFls Rel P forhlife exit orifce
alﬁ{ohgﬁbﬁfér hfatdeiien@gdbe®et. Wen the float is seated

in

he val ve seat, the el ectret enhanced shut off
val ve 55 stops all flow of flui

d, including air, om
t he Hrihp operarereshqv i@ HIGS. 1 apd Aglud .rtlmﬁul gl? fgﬁ?ﬂfcﬁf %1 oW through
enbodi e t ' - ired level.
G RRGHEPbine RF B e bultaE e P B spnegan et lve
TEXirletas el i@stteaik thenugdsedtahe thedtuid axienbrivgh mayexb@ousdpf the

I h [ h in FIGS. .1 2, fluidf
buigee rge BIoviIoP [T 1 e e BRI F o p ks Sk e g0
it @%eliy%dtdﬁgﬁvﬂﬂﬁiﬁﬁﬁyeb%@odm Sditimd SrodeaFMhaed 8ékited floerate has
gsrred Tevel. en

et to the burette is then closed
bédickstadtisdduiith e xatiable tlampgh other excians (not shog) ofWharethe fluid level

burette into the drop f 44 of the drip.chanb
Rt e ke oiep (ol LS ek ShOTR ot
ﬂﬂg%/iélt%ﬁ% g&gﬂh&danﬁrig tfdv‘é&ﬁje {Ave §dat 54, théidby Alslasp TrRed fol fow out the

een established with a variable clanmp or .
et beificerB@anBthe moip chhimber) andwhrongh Hie dovinisiedre julting 40 fifie the patient
transparent container 48 is high, the float 50 floats
zﬁégﬁt e upper surface of the fluid in the container

and i s above the valve seat 54, thereby allowing fluid

to flQu AdL nbW8o BXGL3,9Ré Elefentd 6f BIG thare dhibwn dhamkesectional form.
and through the downstream tubi rég 40 into the p%li ent
More detail is also shown of the downstream end 57 of the burette 36. The upstream or
proximal end 45 of the drip chamber 38 is connected, in this embodiment, directly to the
output, or downstream end 60 of the burette 36. The float 50 is shown suspended in the
fluid 52 of the drip chamber above the valve seat 54 due to the relatively high level of the
fluid and the buoyancy of the float. The float, as shown in cross-section, defines a sphere

or ball-shaped body. In other embodiments, the float or stop member may be oblong, and
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22 (FIG 1). Referring nowto FIG 3, the elenents of
FIG 2 are shown in cross-sectional form Mre detail
w0 gooaloessss hown of the downstream end 57 of t hePOIIUSLWH044763
36. The upstreamor proximal end 45 of the drip
chanber 38 is connected, in this enbodinment, directly

may takp @n @utasigty, of shapesvinsludgralantisab Gyleﬂdrtqab cRical %ar%three-

dlyéﬁsi)hzﬂ} n‘gg%%nﬁlssh véé ?ﬁchséé ggrgg%e'tc du e&}if%rg{cﬁ élt %fm{daﬁant that

the eh@iel ofeheystbip gierﬂbek/atmpiémbhm thid hiage afitte tvhkve belal)éaﬁn wrdef to form

the float. The float, as shown |[n cross-secti
a §}id; tight seql gv&xﬁjé the stiep Bembeigig éﬁaégl )&;E?/ valye, sest h@? thlS embodiment,

thE @g%aqh s maf8of 4 BRlechlc, c‘Ble RIHRBE gﬁl%rg OPhORGrsity of the

ta e’ on a vari ety of shapes, inclu
fledt Ishcpnld ballgss d)alnltlmjdansﬂy of ﬂmrﬂm:@bxpeotedacm Ye in the chamber. Typically,

t reedl sj,onal shape s.a square,
inf JERSg ahe Bt sy e OGR0 Y Miks Be oo ol Ha ioreggating the
ﬂ&ﬁ‘hhﬁn§&gg ggnber conpl enments the shape of the valve

seat 54 In grder to forma fluid tight seal when the

stop nmenber is seated in the valve seat. In this
embodherealve seqahd4 ot b arebrsementds algeleade oha dieddctid, siigh as a

ol 31RO Rl oV Y o b 118 BIRR formed into

art Sledfot 'hﬂvﬁlg Qn eleaie el chalgei(CidrindneriyafBestsintiie Blilklofehe valve seat
float m e nodi fied by making the float holl ow or

for nrmaegmtherfb)at pltor ﬁuaatengageﬁh@ﬁa véregaet anghdierefers intglasgaling
po(ﬂtécrn 184{?? Darbd %eah%n?l%go d gwallf? n&ﬁgre o e, the charge may

npo ar " pof'ymer, suc

beSydrtiafEmB1 ifEx@DloyEE Yurehe of BRS)kl@ scat. Tabhe BmBEb'Elﬁqent the valve seat
formed into an electret having an electrical charge 70

hasey iepndast foym e the sept that isromplgirensiryttp haf of the f@@&to eagily
ac%@ﬂﬁ%‘a{e”c Hh%df % O@éd 2t  nd Hérlfﬁéu?aﬂ%ﬁ%? tﬁéfﬂlyﬂe\é@m§§ Aled to be

ere seal i ng
aleeged if tlge Siapé obﬂ‘hé sfdpun@fnlﬁér@mlﬂohns atiet tren remdabdi nent ,

the charge nay be perrmnently affi xed to the surface

of the valvye odi nent, .the val ve seat . .
s, Hevadam e dmo s OrmetHel Sagecrrdn iSAEaniet ialrapical fied
creQell g?tﬂh Oled &R?Vfillvé’@éat 59 headhd %d%ﬁ@%ﬁ%ﬁle‘atﬁm one another. The

roun ape he configuration of the valve
attreativerfaycerbebbenchdiioatland thedval e sehieneel apebolargdiensinep

r or, float t her tha nd. Because
crB o diger o ek og ey ol i oat IR RS erPgath gt rerflggtfoose
frsfneaﬁ& thl‘é@%eeft nilefl rRiERtAbd¥ed HanE hﬁ? thahbatrahi ensSRA! of fluid
the float and val ve seat w || tract one anot her.

nélélse Ilaallcvth@t amk@dfmmethb ettipcive fonee davolvpedhelwebe theglose and the
eat need In one

u%%woggg% ﬁ‘?é‘t tPF gf:ﬁ)gt %B 8 I]Baémf‘gb g“gi(’g‘gﬁjgﬂn} tgl ey p]gg l§eat before it

wﬂhﬁo&t' t8@e duPRSEof the fuldie tM@b(Yrﬁalﬁ&ﬁﬁf tH@flp Ehdphtékr ia§ shown in FIG 3.
introduced in the drip chanber and the level of fluid

When a lowered level of fluid exists in the chamber, as shown in FIG. 4, the float
is attracted into a fully engaged position with the valve seat at the bottom of the chamber.
As the fluid level decreases to a predetermined amount or quantity, and hence the distance
between the float and the valve seat 54 decreases, the attraction between the float and the

valve seat created by the electrical field will overcome the buoyancy of the float in the
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rises. In another enbodinent, the attractive force

devel oped between the float and the valve seat is so
whe@h/063s83 t he fl oat nust be manual |y di sl odgeRCT/I82005/044763

the val ve seat before it will float to t he surface of

the fluid in the container of the drjip chanber

fluif gum cause thelont tofdly eagpegside aalve éeaérthearbx rhrrtalgegif fpw and

Seh??églgt g%@ﬂ%ﬁg 3 U?W\gfngaggzjepogl tltgﬁ \f/v!?ﬁttlh: val ve

seat at the bottom of the chanber. As the fluid |evel
decr hm$mhmdanmetdenaemmm@desam wnt coratecp mttl ghy seahribe float 50

hence the_di sf ance bhet e fl and t.he val ve
hag o O Bo L OB OPeIRGEOLIE VAN SH! S draa gyl 1 s some
arﬁ'&ﬂlltt PRwWeaLY thes8ailis 6F ﬁ@tvﬁﬂ/e kgyattsﬁsurs |n§PBé io®ahudhl s%haqher so that the

overcone t he buoyancy of | oat in thefl
distancedzelee thenwaf bapaeert the pq$1t1yele1¢gazged flhat and| thren@atvely-charged

herepy shutti of f ow and sea .
valygSienor TR Ay oA SRER D a5 S s way, the
fo[’@@ﬁrmvﬁ% tRE BSAUNS tBOFal6E Sk B @a@fBiohildBice PR the bftfction created
float 50 has a radius of R and the opening of the

bw@b@ém@a@ ﬁsthe letestrcal Beldudn efie smbediments Biegoumbelipped float has a
oSt fsro s d S lapl T UL A p B o BRle B0 26

TIRELRS Bhd fieat Rasild havelayteakiay GrRUISS beaf’, whidhidénough to float the float
negativel y-charged valve seat is mnimzed, thus

whenihates adiquiskinsthe eambsn withracdengify giigates ihan 0.§5g/em;-sNormal
f
By RS 4T READE R PSS bHSp 3 ppocimen

totfiveat ewh g Frencle 9hlve Beat e Faghdrite dlis Embbdimeht) tlcm@emng of the valve
enbodi nent, the round-shaped float has_a radius
se@t sasqr ragus pf BiAdicpand asrineT srrvetursol QB0 oy This Plr%é?nts the float

Saffin ens%l% 02) giﬁggf t}%ﬂ%&fs\% EndtdBwk 08k %H't% edge of the

ave a I's enoug
vdlesdat tmaﬁonwlm&ealt wilenea d&r@sdd aynioucht Ioﬁ fltidds ehtetaeip ohitnbea This

density greater t han 0. 85 /c . r mal er hav
fua@ﬁrsmrryn%res Respfissansredy sy b e e tigb Chares o Betow tre
ih Bl s m‘ﬂﬁhﬂﬁ@ﬁ etr%erﬁtidh%r&"@%éc {qm the val ve seat.
urther to 'S err)'b

I ment, the opening of the valve
seat has a radius of 0.45 cm and a radi us of curvature
of OltSbBowrhbe Thied tmtéheedc@ﬁ@ai ehénigo g0 of thermaledl depinyt may be

phglepit e BRGRER: Sl Siddn SR iR hR S pgh e ap
cRnRE B8 a%@owm‘: v@fve fsbativAtl BarliRnd™eor@ihd? widt@TBR6tant material to

This further mininm zes the di stance between the seal
pramenttfhedsefrero redching thé alre@tecalwbaltgesj epbedsigdtin ehefyabeet sehtp such fluid

f f th .
8ot e i Fou A RSB Rt Char ge 7070r the

val ve seat 54 may be physi caI ly isolated fromdirect

cont acthe \Whibaddiisat Beshiicial FIG. 8] tte &ﬂaﬁipafémwnthllﬁéﬂwmdlbﬁ of the
drr chanber 38, By coating the valve seat wt

B8 vV bt B} e St S dmpyd toghe fluid surface.

It should be noted that the float has a diameter, designated as 51, and that the bottom of
the float is submerged with some volume of fluid 52 above it. Therefore when the
submerged bottom of the float seats in the valve seat 54 shutting off fluid flow, the fluid
above its position at the valve seat will remain in the drip chamber. This is shown in

FIG. 4. As is apparent, the diameter 51 of the float (FIG. 3) has an effect on the amount of
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prevent fluids fromreaching the electrical charges
enbedded in the val ve seat, such fluid does not cone

WO ni0e/06883 act with the el ectrical charges. |n PEEUS2005/044763

enbodi ment shown in FIG 3, the transparent container
48 portion of the drip chanber 38 is relatively full
flgid emainingim the drip whathbesathegthe eleqins pelpnced awfenipfi¢ plypt off valve

SSUBERE g gBRGHL bl Bk 3 LR PRt i,

rdoh@dihgl S subrrerged w th sone volune of fluid 52 above
it. Therefore when the subnmerged bottom of the fl oat

seats in the val ve seat, 54 shutting off &I}wd flow,
the FheraoRAfalyd EIiRing inyfhe dripfiamben whersgu offiaepurs can also
bé S&Rfo"leh% %ﬁ@st@n@ﬁle&gﬁgplgétncﬁgieid %@a@%"#&f&rﬁeﬁ%@ cflb% he

I's app Arent anet er oat
e]laamcallrchefgee dtheatrohgeer thendentticad fielduatttactedbrtienthe isoortehn Ghe float 50

chanbe when he el et _.enhance utomati.c
o pRG/EP e s budtracs et aad LSS GHA LT HA ek Ry in the
atif ch@abhriio S&ht & ﬁl%gﬂafv%Qeﬁ'muféﬁwﬁé n{dré' fdid &E%hﬁh%‘\%x thd @8 p chamber
amount of fluid remaining in the drip chanber

thehif tho elecuinalifiglddarre atesowbaker. ofibuso Hicestirehgthtdf ¢hestle@rigil ield
l.d attra or ce

e boragiRuhE SR Ee e bR fh S R0 tat the

chdr8d FiRhikadChe YBaf BEyalid iR aBRL BRItiAS Sfffﬂdi’@flo@%l‘{!ﬂ d selected
overconme its buoyancy force and will be drawn through

lavhkofrfbrid rgthaigs ol the dontainghe drip chanber to seat in the
val ve seat 54, leaving nore fluid rerml ning in the

O e SRRALRE tnd el or tREELAEN el lordd ELAU AT B Focs may be

sdledt€@sPthaits idabyilt mereeﬂe@cﬁly aligﬁ|its€l|ﬂ afgehaihlvastdt fig dub@natic
float may be selected so that the charge will attract

shuseff mheahe epniziaeniafisosse at a wielespthet thag vertical | Theglectret
. |
B 80y Gl 0t e EARBLASAR, { B rnge o
chiditi shsfairueeopthe dlu@eﬁaﬂnyeﬁmmhanhmsmomaﬁl@lee evednslee case of
that the float will npre readllfy align i seILviiththe

thpripeehamber being Hﬁﬁddi%lpgéfag?ﬂm ftheuptient waeredhe ditp ghamber may
g% aﬁ%e:\gm@ t%ﬁhﬁtﬁig}gq ﬁ%ﬂégé ﬁl@% c&@trS cgl'h%ijled all aﬁ#c%?lgtr (gf valve 55
well tetinueeo hindEon aropedg dug mrge slmén gtioofiihe |ei‘mﬂ‘10af fieldeattedction

t he drlgeéjstganber 38 t ﬂ ot herw se. For exanple, even

forpes rew € GPMPAREN NG Kal¥ber bei ng used duri ng

transport of the patient where the drip chanber may

expeny ﬁﬁ‘§@m%d’1|§)!eﬁt ftl Ukl @k 'ne&dtthdt%e&ﬁl@é 6§thetsgﬁenca1 shape of the
el ectret enhanced autonatic shut off valve 5

floatniq, ﬂwdlaab carum tiedge itwedfpeithiy tbueanspareitecostaimam g hiheureby
ttraction force

@Eiﬁ’ﬂ t g vgf o{ W 1cb 4 @Ems a part, 1noperat1veS P%rthennore atouter edge of

the valve seat 54 may contain a downward taper 55 to guide the spherical float into a

sealing position with the valve seat. Thus, the float cannot trap itself on the outer edge of
the valve seat when the liquid level has decreased therefore eliminating another basis for

valve inoperability.

As the fluid level 52 in the drip chamber 38 decreases, the float 50 will move
closer and closer to the valve seat 54 until a point is reached where the electrical field

attraction is greater than the upward force on the float caused by its buoyancy. At this
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In this enbodinent, it should be noted that because of

t he spherical shape of the float 50, the float cannot
woedgoseicssel f within the transparent contai nerP@BUS2005/044763

thereby rendering the valve, of which it forns a part,

I noperative. Furthernore, an_ outer_edge of the val

v
pejaiathedlpaprayll moe 1A the RRSWRehaWP A EFC Shtorssalff the fi%g flow of the
| . tes e

re3the SRla 57 b b BB aBaE e aRls i £ BEBRKE the floa
seatde tief vdlieseupandesesie alie viyechantter befgrs ttle fimidein thashamber is

decreased therefore elimnati anot her basjis for _ . )
dspkisb 1§ e bR FTEY Of HE TR gﬂef#]qcﬂ’nrﬁtrm SIbimg 0. AtRe il ptfect is
th‘a{‘@@"aﬁg cREMPGCIREARER Wil hi?ﬂag rafhat¥ hlimg@ve cl oser

and cl oser to the valve seat 54 until”a point is

reached where the electrical field attraction is

gr eaTles valhaseat héingpwins d cylordrsaby-shipedblasea8s thatisascnippter

its buoyancy.. At thispoint,. the.float wll nove into .
digpgtep 69771 fo Jehlovarten hap die ignetiiaomelPt ofthe harepy gortainer 48, so
thbl @Wa9Tbetsh@ 6 PRicB WAthif tidi @nfaghet." DR Efifhdeichiby-SPER Bhse may be

38 through the exit orifice 56. Because the Tl oat .
hel@an plapewith edhesiveea seapt fitapotberaneans has widli e disrustsdrbelow in more

efore the fluid,in _the chanber | epl.et.e '
actpoBfwev i Sty bE ppt AR e AiRNCh B dasd b posgmete
e gh Bohaaehiticingliraaffeadt chSainBals poreiofl oF theCdtpdRMb3B3S so that the
and downstream tubing remain prined. The valve seat 54

flpiddh tepechambey ¢anngt flew [argund filgrensige ebthg dasnbatwersit gnd the drip
outer dia er..eqt ' .er e inner
L8 SR BRle O SRR &t 000 b 1
may be slid into place within the container. The
cyl i math eakihying hefpetcdasthe smpodienchebOFIGS. glaadet, victHase 88 in this
adhesive, a snap fit, or _aother neans, as will b
eghbedimsaeachéeoiockingsing 198dammed qolie aer wiatl 1§ 6t tgsparent
cORLifG: 4sh3fnel 1801&{9\%1?1 §f%}9ﬂi g@%ar&l&%o@%%@ {5381 JMRkre BB rection but
e thethe Pranspar 48

nough cont act nt cont al ner

isgerfendivulaf td the vehil 1DScih alndestssn direttivat. Thuoebabe 88 chaiyrbe slid into
t}%gfaﬂé@ﬁc hag}t%l%g%tﬁcjalag{n g%frfaiqo egf%r ou%n é %éo%l&ﬁel fl@@ne qf@;%{l] oxpeallrstl(lee locking
rifk hﬁﬁ&%as'éémbg LEME BYsCHTPBOEIS B SdRiohalsBowR in WES 3 and 4 by

C n f f FIGS. 3 and

ntinuing r '

erence to the enbodi nent o .
thé, lo¢ktieg bag eTid8locking ming 1©Ginayi reeanpart picthe thesspardnd céitaiger part of
ri 06 _fornmed on the inner [,,108 of the . .
e i BARLREOrCBRY B herburle Dt MRtq M FArARPFY cPafgg and held in
piaeéﬂ@ﬁaiagh daavavds: dhie Hemgst ream direction but is
perpendi cular to the wall 108 in the upstream

direction. The base 88 may be slid into the
t r anbpeseenperaigmy ofi theeledgetienaanced autgmatic pit offieplvsS pmay

t he cha d.over | ocki] | ri . I .
4 SRS Y PG o P R i B PR 4 primea
ARe(eBtedImangt 4f Myidtihaldvasio Tw infgthe Dot 6K Thg buted@ is then

106 may be a part of the transparent container part of

closed and fluid is permitted to flow from the burette exit port 60 into the drip chamber 38.
With little fluid initially in the drip chamber, the float 50 will be in a sealing position with
the valve seat 54. However, as the fluid level rises in the drip chamber, the selected
buoyancy of the float will eventually overcome the electrical field attraction between the
seated float and the valve seat, causing the float to dislodge from the valve seat and buoy

to the surface of the fluid away from the valve seat. In other embodiments, the float may
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the drip chanber or may be a separate piece added to

the transparent container and held in place through
W@awess3683 or ot her nmeans. I n use, operation of PEHES2005/044763

el ectret enhanced automatic shut off valve 55 may

conmence with the fluid reservoir 24 being accessed
barenaved Tmanithsesling o with e ylvesegt b wr@gha@&aéaleans such as by

c@ggﬂ% th%fsu{e the flrgn %tl f"@qqlténq ng’tl#e{\ta?vdet Jég %érr&}}; (?Veapoming

ose I's’permtte
thte(fofcb@h\blﬁmgm ifnl”ﬁebleﬂ @btlﬁoﬁm thegeatt (Ge ittt ot lmeemnb the fluid
chanber 38 Wthllttle{ i@initigl hlnthe ri
leypliptiles drip Fanthepdhe gpt Qiitice Propems g0 b iidgmpnipyite Ehe patient 22.

Athjie!}nE&gr Ylhaa.ln¥ nP G@ﬁlﬁéﬁ% tﬂé%%t?er is efi‘ﬁautsﬂég %L‘, otk e@é’l‘*:i#l the drip

rises int e sel ected buoyancy o
clidmebet ik beauinhd d@mm aral thy elreeicebfiedd plimcBbrebetmicemthe first and

f d att t h t d fl
sapany Blog Bt ChELEan PRGY A0 Vil BSse b et (o raboR g perifice of the
fglcﬂaﬁm%% ahd ﬁBQr ) hm: fihe aahﬁﬁla%oefsett Dewfil éaagie aE@ééuse of the

omthe val ve sea In other enbodi nents, the f
spheyiba shepmazfehie floagrim iltis embadhqugt prosnlltncxb hewmmwecﬁ@dua Ithﬁe

chani.cal , means 9 e .
uERBeB R A GG AL e PP Dol Bel oris being
m%%éa dud RJEBY: RU B F SNirBpbie Alafoasl 'k dioaf fodmddbfa dielectric

seal ed position in the seat. Once the float rises with

thahis attracted] bycthe Ieleph‘wtahﬁeldf will sttoaglydre, attransecsiuta pr@pmf altg@ment with

1 eEREAbr Baedhin F Ftie T bR AOOEr ARy Hpereoubiage of e
vEXE ks eyl helb"g%nfd tHé HohtgH® conthct Wah ehd vl eh@abh eTheMddt's spherical
beconme depl eted and the electrical field attraction

Shﬁ@mé@rasslﬁe irf propeslulegatingeib itithe Velve seatalAs@asbie sheamimain the
ﬂbufd e}tﬁﬁmmar | gosng e} P é%sean 81 a%xﬁ tl’?’l??%] rtl%é foF] {}{%ﬁaél?@a&ilcgs%ﬂ-{lﬁge 55 will

aRSHIEHY tairéed fode rSﬁIﬂedMﬁltM\ﬂﬂhid ﬁﬁl&&&nfu@ﬁﬂ&d pegidfaghifavithout having to
spherical shape of the float in this enbodinent, it

rexpie Hasy adseipiskatiolet¥ged i n the transparent container of
the drip chanber even if the drip chanber is not |evel

or i ﬁeﬁ%ﬂ@l’&%ﬁg Yeeglue Iatcfbsﬁ @édft BRAL 84 hﬁ%h& embodiment of a drip

t ransport i t1onal oat or ne
clitinsbee d 652 nscshbiwat A salat sm&i@deﬂyandtetaﬁhﬂg Emramkneht Blstown

,vvil_stron be at ted into ith,

ing %@M Oyu@ﬂ%sr g{ﬁ%%w@a all 53 Pﬁ@Pﬁi&P ghapfer with

sé?i&?mr\égflg!:éfe& %{B%{/&dl(@%ﬁﬁecﬁﬁgﬁe Ehfltef Qﬁ"fa%é‘lll?? oﬁﬁ%tval% skat 154. A
he uide the float into contact wth the val ve seat.

fifdt distd] gaidvs 16 lireformed 1rstﬂ1aprelvalssat thees shimeiles withradpet prptrusion 166

| tl t.h t., As [t. th '
op eyl of G iR R SR aonE oyl ctoireoRfe N8 PEthe valve
séa@ 3hdh SeBhd Eﬁﬁr@i&ﬂ%@n@h@ Wan-1$8k¥Se %eﬂgaké £ bﬂ){’fuﬁﬁﬁs from the

burette to be refilled with fluid and an I'nfusion
dbip ghmnlazjazvaﬂ andtrhiadt thh aza]vn geatdeien pei dqrgrqdmsmon in the dI‘lp chamber.

ng &1 ’Ialfﬁ]téﬁglg og},\;hgﬁng ﬁg ‘giﬂg%lg? ﬁé}nf?) IG‘ Hngs Hnghls o Abodiment.

The grooves of the valve seat are also formed completely alound the valve seat so that
ease in manufacturing results. With such an arrangement, the valve seat can be inserted in
any rotational position during assembly in manufacturing and will function perfectly.
More or fewer protrusions and grooves may be used in other embodiments and they may

take different shapes.
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chanber 152 is shown. A valve seat 154, seal, and

retaining arrangenent is shown including inward
W@e@b0es8ONS 156 fromthe inner wall 158 of theCTUDE05/044763

chanber with selectively |ocated grooves 160 for msd in

the outer_ surface 16 f th e seat 154, A fir
di stI%fI%f%@\i@r‘iSEPoi"%%? g |aﬁﬁleﬁ’é°7931 gndselihe v ﬁlé(f" Seat leaves a

ralgéq {ﬂ&%gﬁﬁ%ﬂhg%ﬁue £t§ﬁat|Q>!?1ﬁtc'th%thHe 468 94114188 of B&drip chamber

rpc anber This, along with a secon
anq fanveflifsean Teflvidlsed willgire vt finidsern fldwimpanousd the outside of

on the I 8 se tg engage two protrusions
tthY mi%a@r%‘l@h?&m@w%ﬁ?ﬁ 5%nd retain the val ve seat
154 in the desired position in the drip chanber. The

Pr otA14$ {08 efbBdIidAEoFIR 5¢ baities flvalS0 ahakiee vdre: écat 5 have
of rings in this enbodinent. The grooves of the val ve

elestrintl elrasges| Jhefllonhisghewnps b@\éng/a aputivielesidcal ghergeHearhile the
va, Vrersgﬂd% easneas né/?‘ri’ggf f/gf): o%ft' Qﬁc{n%%%ha?%e %y En thi:‘ &alge aannegatlve

can rted

eldcical Elnad. ]@@Lﬁltﬁé Abat@nd ltHbgvaa\‘a‘eSs%ﬁﬁJdry elebtrera ﬁuﬁﬁmémbdm@lent and
and wi Il functi onelgerfectly More aor fewer pratrusions
bognereyie slopivalingidh eBersaer iha clochical lsldbaePPRestcdn potanidy, the two

Va\}%é:ob‘%%ﬁergé fif.et enitloeﬁ RAPER: xJa'Pv dé %, éﬁctaorfethhpglegfn?@ﬁﬁl

ar t e proxi nal e val ve seat
enb@RY®3t t shat 6 dloki fﬂgmlﬁeﬂrd@pﬂchdmbefalsyle seat that will
contact the inner wall 158 of the dri p chanber and

forma fluid seal. This fluid seal revené %]lrgg
f r orkTEk BUNGIENIA AB GRETh BISRRCE e siey ofythe valie 5eAT doh et Bl S
f . oridal
sh G0 elgFp T orl ek q@@?ﬁﬁ@ﬁ%ﬁ‘&%ﬁlﬁﬂ%ﬁg BRA ARRocPls pered
frarh eddngércdibmetenntghs upstiventdndds aismallbrodiametsr hiedhe dgwastream end.
positive electrical char 6, while t al.ve IS .
THGh R SEGeRAOTHCR e EPOUODLa tBf BRIV Fehim RdH p&bagber fring

%@f&t\ﬁ@s %ddﬁlo%ﬁgf‘tﬁeﬁ ethe ek sbg %Llll%@@i}ﬁ?ed \Bﬁlﬁ B cbﬁ@lementary taper
at and the valve seat are electrets in th

anditidhageover dreoprotrtisiony Bt fer pérevnentoapunting lig ﬁle CBEPCQ:MQ@GY
the electrical fields are opposite in polarity, the
onents

SeattiCar PR Moce R el AT ko ng AR bRt i e
enfddithéRWThE QAEIE e tdet 1 1ﬁd1@fﬁ’@dab¥] abderaF199. Dhedtapsaivh SnBuids in

ext ernal perspective view of e val ve seat 154 of
meld@g the dripaharabarhat yeo sids in ingerting heradve seat Bpr ef err ed
enbodi nent, the drip chanber is tapered froma |arger

di an;gtd‘r)é’lec"i’ltxc L 081e %? }{F%?é@tlﬁpﬂ gnfﬁoﬁl@ﬁ‘é V\*)@Fyst fe%E‘%&Pﬁ) 86m Dow

ownstream hi's ™ arrangenent aci l'itate
Pléﬁﬁc@ ridiaraf MUIE.SvAl tds s @aahpdlar, hérendtallic, ahd mbemagueticupaterial

ot BB 98 SSSHBT ChPRCEPYG B CH a5 Degh dppegbe sbove as
betéxgg%érg{l by 8h QRGOS Lo Hh FRRR Hnd WBHMdtAbc hittdrlis @i Rin
permanently hold an electrical charge may also be usable to accomplish the desired effects
of the invention. For example, materials known as ferroelectric polymers may also
function as non-magnetic, non-metallic materials that will permanently hold an electrical

charge. Other materials that exist or that will be developed may also work well.

Thus there has been provided a new and improved medical valve device and

method by which an attraction exists between the components that tends to close the valve,
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FIG 7 shows in an exaggerated way the taper of the
drip chanber 152 in one enbodi nent. The angle of taper
w0 2006068680t ed by nuneral 190. The taper not onPQIT/EBIISS/044763
in nmolding the drip chanber but also aids in inserting
the valve seat 154, A dielectric usable for the
yebihg itpastion & genstatdl it %—m&gr&&ﬁygémﬁw@%}aw&n Bgsigpse of the
usEbASbh $aenMidhAR ialdl the WaReAn atdordahce _\Mi‘tﬁﬁﬁ&'cﬂﬂes_ of the invention
AoN- et atd | c, and non-magnetic material ‘that will
dobsinattadvarsely adifecednelliRl envirgdnidnd agdhbedapsestapemeialig matedply are

has been _descr.i bed . above as.bei.ng fornmed by an
us%‘ﬁl’é}&?riié?fﬂ,l GERSRICHGHO &ﬁé’ﬁd&cagﬂﬂ%ﬁbn- metal lic
materials that can permanently hold an el ectri cal

char gendtRy pRéfeRed Snd /s fbhRive endBERIEIY 6ifthé itveies Kid been
effects of 'the invention. For exanple, materials known

deasritfedrand éllesttateidc the dnvertipws isrigcegtible tp midifigtionsand adaptations
- ticg, ;) [ ],i i A i
e O O —

Thdak sExRil8 be Qhddrktabdd Wat Varlris deaedes pefdbrmpyetail sndwsagde of the present

meij. Thus there has been provided a new and i npr.oved,
inpendionanay kg madewithew dspryting fIRBHthe FPRRA ae%” scope ot {I}%aleﬁn&ﬁn'

i bet . . t
A e L B s Bonded
claing. non-nmetal lic materials. Because of the use on

non- magnetic materials, the valve in accordance with
principles of the invention does not adversely affect
an MRl environnent and because non-netallic materials

are used, there will be no interaction with nedica
fluids. Although preferred and alternative enbodi nents
of the invention have been described and il lustrated,

the invention is susceptible to nodifications and
adaptations within the ability of those skilled in the
art and without the exercise of inventive faculty.
Thus, it should be understood that various changes in
form detail, and usage of the present invention may
be made w thout departing fromthe spirit and scope of
the invention. Accordingly, it is not intended that
the invention be limted, except as by the appended
claims. What is clained is: 1. An automatic shut off
valve for use in regulating the flow of medical fluid,
conprising: a container having an upstreamend, a
downstream end, and an exit orifice at the downstream
end; a stop nenber disposed within the container and
formed of a non-magnetic and dielectric material; and
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a val ve seat disposed adjacent the exit orifice at the

downstream end of the container and fornmed of a
wmorveiegset i ¢ and dielectric material; wherei nPEL/UF®aT044763

one of the stop nenber and the val ve seat produces an

electrical field that attracts the other of the stop

1 St he val ve seat tending to nove the stop

menber and the valve seat into contact with each other

to hut 0] | : i . t ical fluid

contSl ai ner‘lflli iﬁto%g%ﬁ?}fﬁﬂe thﬂ%éﬁgfrf@é@%e&xg?l Ogll (élfinrlr?dll HHhuid,
cowpeisigign the stop nenber has buoyancy and the

attraction of the stop nmenber and the valve seat. to. t th

one ARBiANEE PBYINGERAESEra S &idRBAF ST PR, 310 a0 it g figgyat the
dd%%sg&ﬁﬁgﬁﬁe the buoyancy of the stop nenmber when a

predetermned | evel of nmedical fluid remains within

t he acxop miember didpostH avithin thewonteinehand foimed of ¢ @opfmagnetic and
.claim1 wherein both the stop nenber and the val ve
‘h§@§FCB¥$HU§éM§M electrical field that attracts each

ot hef A1 6NEHandishSseTRMfACAT eheSh@oriTRBIE thealbthristiear 8hd 6f the
seat I1nto contact with each other. 4. The automatic

costuirier ahdl faraledef afnoptrasgnetic arbdiglegtricpatetiddet ri cal fi el d
attractive force i roduced I .
one % er?lﬂeat ieta bo oﬁﬁlgei, &% Hle{n‘%)% arfdl the %ﬂvg sggt g%drlflcgsﬁa;% electrical

e valve seat C

fidd 11k 8Glabis @R ohBRGARe stdp mbhhe i DifRtviabvesbatitefifg waiwee the stop
of claim4 wherein the electrical char%gl

. is ) .
membereandribé yalug sdak o contadievithaagh gther st off flowy ofynediggl fluid
tht he %%o rt‘rerrbrer and the valve seat. 6. The autonmmtic

EgR W oA e of claim 4 wherein the electrical field

is produced as a result of the stop nmenmber conprising
a figst ergeiutbmatic shaofferabrobfchemvialviieemeahe stop member has

conprising a second electrical charge, the first anﬂ b
bunyennicens| the pitiashaen efhe sio Mrantsy a%% B5sialye sgigo one another by

tr ' J T i f
B B GREPP  E RR Baspac vir
a ple@ertfrhitad levbhofyasdiasl dluperemmieswitlyindlid ¢oneaintro t he bul k

of the stop nenber and the val ve seat respectively. 8.

Th t ' hut of f I f.claim4é4 i h )
mate e?.iu a|o n%fula 5@2{1}%50 glﬂlé oﬁf'avé':X\Eeerc%Cc}ﬁq alh\gbagn}m‘\gc{tg :t}gepsg%pglalembm and
th%%afx%%%:agi a(t)&g%%,san RELC AV BeldithiR Gitrae ANdadie bthet R dd adve the stop

| ul in the contai ner. 9. The automati c shut
mefibervaldtbe ghlve lsadtimtd cahtectevith ¢agh ogher] east one of the

stop nmenber and the valve seat that produces the
el ecﬁ.“ ¢ tl“hg ggtoﬁl% 1B Shai Bet \?aarl]veecl)fecﬁiﬁlef wherein the electrical field

attractive force is produced as a result of at least one of the stop member and the valve seat

comprising an electrical charge.

5. The automatic shut off valve of claim 4 wherein the electrical charge is

permanently affixed to the bulk of the at least one of the stop member and the valve seat.

6. The automatic shut off valve of claim 4 wherein the electrical field is
produced as a result of the stop member comprising a first electrical charge and the valve
seat comprising a second electrical charge, the first and second electrical charges being

opposite and attracting each other.
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10. The automatic shut off valve of claim1l wherein

both the stop nenber and the val ve seat conprise an
web@sts®s3 11. The automatic shut of f val ve of pcl/abrmi044763

wherein the at | east one of the stop nenber and the

val ve seat that produces the electric field conprises
a f ef.r oel Bag aitempidt siwie pff vave of laima ft wakieindoshthe fptfand second

l. f clai wh i o h .
et B B Brintatl Tl by T P ERUT T o B R vatve
sehi@speeiv@iyner whereby the stop nenmber floats with the

| evel of the nedical fluid in the container. 13. The
automati c_shut off valve of claim1l wherein the sto

mentr  anEie HEORANS HS BHvalis i £l LV irsAEoNamasIR) Roducing the
clgkhrice] BRarBUP08HdsEd 8ty R bod i Kvelindet Bonthct slIEREURal fuid

lotdted sithé acaimbr.t he at | east one of the stop nenber and
the val ve seat conprising an electrical charge. 15.

The autonmmtic shut qff | ve af . claim6 wherein both

The §i'r ot T epetemeue PN b ettt & BastShdof the stop
mBebeERantd Ya1é fdaxath pRdubR BIEIEAEE fiefd ddreprik®Bn BREBA!

and the val ve seat respectively. 16. The ‘automatic

shut off valve of claim1 wherein the downstream end

of tHe cohlhaiemaiicshusptratyetd clpimdevhereindrogpthestaramember and

toward the center f the valve seat. 17. The automatic
thgﬁ\é\?/eg? C%’ﬂ}e%l}elg?%eltt'm 1 wherein the stop menber is

hol | ow. 18. The automatic shut off valve of claiml

whergi.n thigs sitomati®siue offi vablewdemin wheatin tgast ledsd ondof the stop

nmet hod of automatically shutting off_ flow of nedical |
membercang thpy alve st ShahBroduessithyelacitia istd compprisgel a ssrepelectric
poqyggglﬁtream end wwth an exit orifice and a val ve seat

a e downstream end and a float | ocated within the

cont ai ner that has sufficient buoyancy to float in the

medi tal fThe dhtamdtidshuit off valvei of elasml lewhaeintthe stoppndnhtmwhas a

t hrough the exit orifi en fully engaged wth th
depgity, dagisdess taaf) ydeRsit 8% ﬁ@gﬂ’b‘? F%‘F‘Hﬁgd wrtga gelPtﬁ’@e%Wher egy the stop
mé &tﬂdaft‘@lvitﬁ;d?é lg_vélro?@%&he&i@ﬂsﬂuic@ﬂﬁhé’ﬁoﬁtgﬁeﬁ| oat and

val ve seat; form ng the other of the float and val ve

seat froma dielectric material that is attracted by

an el®ct r Toaiutbmetic shusofirvabye af lekaim| losheraimdhe kiepvagnykzer and the

:ieat are attracted to one anot her by means of the
valve seat comprise a nonpolar polymer.

14.  The automatic shut off valve of claim 4 wherein the first electrical charge is
permanently affixed to the surface of the at least one of the stop member and the valve seat

comprising an electrical charge.

15.  The automatic shut off valve of claim 6 wherein both the first and second
electrical charges are permanently affixed to the surface of the stop member and the valve

seat respectively.

16. The automatic shut off valve of claim 1 wherein the downstream end of the

container is tapered to guide the stop member toward the center of the valve seat.

17.  The automatic shut off valve of claim 1 wherein the stop member is hollow.
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electrical field and tend to fully engage each ot her

and thereby stop flow through the exit orifice. 20.
wab@eteicBod of automatically shutting off fl ow@f/ustoas/m4763

19 wherein the steps of producing an electrical field

conprises_the step f creating an attracti on between .

¢ he 16 oatThe Rt iFeTubalf VENS OT G 1 SRS B P %Olwsyﬂiﬁwwludes
an?ﬁ f float in the medi cal fluid so that the flat

? engages the val ve seat and stops flow through

the exit orifice when only a predeterm ned quantit
medil®al fA medmdarfmutmnatmalﬂﬁ@lumtg efif Alew. ofznediaqe élurcb%;
of . au OITB.tI cally shutti

cofgingt PEYRG of e el Rty o6 P g drprinih anfh vave

sezﬁla? e doviistr6A1R LHE ab@a F16% 168Hidd Withidlihé EaRhin@@aas shicient
float and val ve seat. 22. The nethod of autonatically

busyartcyite §oatfin the madieal fiuidand llfgfmm@ Bige elected tt siep flow thmgh the

ex#wg?wf: i YL EraBBR) i ol et s PRRS, PR

et hpehRingdat Qe@afitadely/fromut tdanigpnefof t}id ke ahid Ohlab Beak9
wherein the step of Brodum ng' an electrical field from
at Ifermsing drreotber ftibe flpgand yakye veateons a diclechnpmiatpaigl that is

i t t one of the float and val ve seat
attFac S 0 ' %igcct?%aeltf%%g4 The nmet hod of automatically

sh Utvtlhdii@:)yothé fiohoaidahe e4laé 8al revilaeiceddtotdne agbidpr l@}f means of the
producing an electrical field fromat |east one

eldcfrial Halichng dpnpklodbly w&ﬁP?@éghqré\nﬁ]thrgebshgoaﬂOWéaaqugh the exit

orR of the float and val ve seat froma ferroelectric
polyner.

20.  The method of automatically shutting off flow of claim 19 wherein the
steps of producing an electrical field comprises the step of creating an attraction between
the float and valve seat that will overcome a buoyancy of the float in the medical fluid so
that the flat fully engages the valve seat and stops flow through the exit orifice when only

a predetermined quantity of medical fluid remains in the container.

21.  The method of automatically shutting off flow of claim 19 further
comprising the step of permanently affixing an electrical charge to the bulk of at least one

of the float and valve seat.

22.  The method of automatically shutting off flow of claim 19 wherein the
other of the float and valve seat is formed of a nonpolar polymer that is attracted by an

electrical field

23.  The method of automatically shutting off flow of claim 19 wherein the step
of producing an electrical field from at least one of the float and valve seat comprises

forming the at least one of the float and valve seat from an electret.

24.  The method of automatically shutting off flow of claim 19 wherein the step
of producing an electrical field from at least one of the float and valve seat comprises

forming the at least one of the float and valve seat from a ferroelectric polymer.
19



