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This i nventlon rel ates generally to a nedical val ve, and in particular to a
val ve whi ch,, Q' ggonnected beriveen a first nedical inplenepEragystyAs @
fkrid source and s second nedical inplenent, such as a catheter
facgitates fluid flow 5 therebetween, and when the fi

|5, di sconnect ed t her of 3;“mzc‘aﬁﬁﬁmnag&rb@ﬁp%ﬁm&ﬁ@?ai 2; f‘; lmiﬂlil i

Mrern i kon The mani pul ati on of flui d%lPS’Iﬁthg%t eral adm nistration i riestes
hospital s and nedi cal settings routinely 1nvoHes the use of connectors and

vahres for sei ect i Thisinyentop etrognespliy o amedical yoivp.copcimpanisuiar 1012 yahg whighe Whep coppestedbetween a
points. Thes%ursyaéd}éﬂﬁn @é&t duPh d ¥ lidoibch %dﬂls&ﬁﬂmlal%%nau fs&!tch' bsch cfa('hé?w f&cﬂﬁte& mong
to a patient or ot vrgestination. For exanpl e, the tube nmay I
‘c at het er Shavi thegebetween, srid whenhs fiest medicl duplespint i mmﬂﬁﬂabmé Pre. indurss @ PQP&Y‘V'&W °f "9!1‘ ?hmg@u
so that a fl ety be connected thereto for providing
afluid flo %'?L(ﬁtn ;ﬁf}&ﬁ%\gﬁpggﬁu?gndﬁ@ pat1 ent When the fluid source or |ine
is renoved, the valve closes, seal iBigumindofthelnenionadi ng to the patient. The
el enent V\/m ch is ! SR,
medi cal i npl enent G'% Hﬁﬁ:g@ﬂ\gﬁ @"gl gﬁpamﬁﬁ m&m%tlﬁ%fﬁ mB&&Q‘Exgﬁ{g%Bper |"[')v 'gf‘a
and central Iwmdqnnepmrg gydlyahek fotselestively facilsating thamwmmb Fleids thetwien ewp roiats.o Thasst valvks e r
connecti t ' I (-1 I r
rom a Sool QIRAY PRELAF skl e iyt 4 b 5 o Rl rclanfd ki i) i »
from t he vahreatheter haVitndts tip posioned withti@ patiese a space within themt hrough which a
id or other ma ' ' . '
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it typically thcapioais patief OWhomthe tidssurceior lindis smdvedf the valed closes,!sealing the line leddingiio she batierit.ng

the fluid (whet her Lr! Wit hi [ises
when the medi cal e nfer S St nata affopls e 3 e pBRARGT Pk
I mpl enens i s sding:amm(hmh getipheral snd central ipest) iggytockdinepir eiviap.companent whichds adépted fospaneeion ta
t he val ve. rea p i ud 1
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In effect) tmplummmalheuvethe i mpl enent creates a suction force whi ch dr aws
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patient. the tlmtllmhlbh thé vaivi isimakntedn Whengrhe needical implementtivceanecied to te valvp dictvpicaliy otciies a

heval 8. A e ofitm8 el B 8l 6 By gl °C, 1 001
clop the cat het er Anmablemiaris whep themdl@blrndﬂgmm discmqudmethe valvel N&gﬂ the, iwlement is
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Q002 WO 99 bbbl g rc%@v‘ b il of BAR TR, whichmay ip et
back through a cachnemenpt stovememing this dogpiapl problent has beent to coatthednnky|surtack of the cathdtén @ear its tip in
catheteg,tip, whic S
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whi ch the vahmmgmmtcamm sfy. For exanple, the val ve shoul d be arranged to
so that it does n d agna
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desired. 10 Sunma~_af the Invention In accordance with the present
invention there is provided a val ve which,is advantageously utilized

bet ween two nedical inplenents. The valve of this invention ha
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Most inportantly, the vahre is arranged to provide a positive flowli.e.
the novenent of fluid in the direction out 15 of the valve as op q§¢tI]VtEUUZ
into the valve) when one of the nedical inplenments is ~sconnected therefrom
At the sane time, the valve is safe, reliable and capabl e of being used
repeat edl y,wO99/88¥8pl e t o manufacture and use, and is suitabl PATHSHMIIGHI
pressure applications. The valve of the present invention is particularly
suited to use in an application where one of the nedical inplenents
comprises a GaLREl Ghw Qﬁ%iaﬂ?gm%ﬂxgl l‘uidﬂacP@n | Qs {oRarPund Bivd (8 Bhroguds Blodd ik ﬁI Gl
enbodi ment the second nedi cs O 1 nplement conprises a fluid source having
a connect or ftip,owhickchinadypay cipghe cotbeter'smessegel ve. The val ve of the present inremon
has a fluid space ' 0 ' . Calk
I npl ement and contdrogécoﬁgg ﬁ%%@gﬁ%@@%&'g?ﬁ '@‘ﬁgﬁé @ﬂgﬁ%ﬁpﬁﬁﬁ&w’e&n@%ﬂw&m
the vows i s amssaishy.chir exanplp, tieashie stiodd he amkingsd torsm thatitidepsninobifavetramyflud etagnatidn poiptsli IE thé fluid
I mpl ene creates.a. positive fhw fr he | tip upon
di sconnect i off? e*ﬁég‘f??sa‘ '|"gnéfrq%rfgﬁ@&%vgwebbaégg}ﬁ m&' ﬁ‘gh%gf@%{”?rg{y%%‘r"bbl ens of
bl ood~cl oggi ng. Tlireadditoh, ke vaie sipeld bavecan internial\fiows patht vehith i2 Smobtly r Sharp griges @mitcormerssmayidriagea
cat heter V\/neredi tui 2 ade aapl.e to avoid negative flow, but may be used for
ot her appli c 4ipgd ses an %“ﬁXéﬁ'ﬁ”ﬁ eferably, the valve includes a housing adapted
for connection t o Axalfeiwhish overedalesainlabove-stshed probldms B dedired second nedi cal i npl ement.
The vahre defines a fluid space therein, and includes nmeans for increasing
the fluid space when the second nedical inplenent is connected, and for
decreasligng the fhtid space when the Ssfgong hementdml | npl enent is
di sconnected. Means are also preferabl rovi.ded for. definin h ath
uh & he vl ve NAEHMBONE et enia ol A OT S st § by vl Bk
d for cl osmedaltiyeménts. iThe yaisd df thistiRéntion Aes sBveRITEwtlres @6l singia bneiof1lkich (EESGIEly responsible for its
di sconnect ed. Fagrth_ r objections, features and advantages of the present
i nventi on ovAfTDRABAES, " ot Wi g become apparent fromthe detail ed
desui ption of the Mistampbrasy, tdvaledls dndigbdu\rovidd/ pusitivd Bews(i.eClthé Mtenwhtiohfluidihetiréchigh lamd
figures. Brief Description of the Drawn -2 .14 NOV ~D2 O 99/ 58186
PCTNSOd510718! 'he vy s obposey 1°ﬂ‘é°[‘?°a‘f"é%%f"9'§l°8§" pdicl iplements B Sistpmmegied; thotelro. (AL the same
i nventi on as tiwg Gelvaveis SfY, Riibik e bagablR oDbéingkRed rpedtadly fis'seriple & niahufdctlre SMWEeCHRd is suitable for
connected to a fluid Gne leading to a catheter which is inserted into a
patier8; FI C;E)%’*Z‘"'i'g"p'éf"m’an vi ew of a housing of the vaHe in accordance
vm'ht hha first felnbocliimrwen?aéI of Qfle prebédt VeI tpartidblaffy duked usElnGaJIagﬁaxioh white ?ni)ﬁlhtﬁi Pl
the housing ilJustrated in Figure 2;: S FIGJRE 4 is a Sj vi ew of the .
housi ng 1 || uEWEEES AOMPReEa c3thel havid s} 4 pegitioned . & pajen - 3, plaod gpboiten fe tecond ecicl
I 11 ustrat ed impledenCoriptises a flukdlséukdbAavifiy aonnectorfobcotmedtibntohievaivesi de vi ew of t he .
housing illustrated in Fiqure 2 and taken. sloop. Gie 6-6 therein; FlGJ a
a perspective vi e&?’df"'t%éﬂ\yﬁfe{'}é”"m”é@%Bﬁﬂ%ﬁ?ﬁ'é V&'ﬂ ﬁ"’f‘%é"’ﬂ"f&'&‘""éﬁbﬁﬁf’ﬁ%ﬁ?"%ﬂ
the present impifent aath confricfslptin dcohrdction dtQfe mediealinfafemént) EWhes ke @alvelis tofriediedtt@ @ cathbter,
Frpure 7; 10 FIGURE 9 is a fast .end view of the valve ilhrstrated [n Figure
Pl GURE 1r foesmoeion gD ool B e it Joone i Pt o e 8 b, o S
RE i 1 i gisconnétfin 9t thernedicadimplémentiteavoidthe pdtentiar problems of blbodibgging. Ttk valve if-agicilafly stited
taken 3I50ng }o} ar;;ﬁicaltiun} Wi!l;ac%th;[tar} xev eel itnls’ daiirlalllautg gv%i?;[ieluargigo fiow, but may be used for other applications as well.
Preferably, the vaive includes a housing adapted for connection to a first medical implement and a second
medical implement. The valve defines a fluid space therein, and includes means tor increasing the fluid space when the
second medical implement is connected, and for decreasing the fhuid space when the second medical implement is
disconnected. Means are also preferably provided for defining 2 fluid path through the valve when both medical implements
30 are connected thereto, and for closing the fluid path when the second medical implement is disconnected.
Further objections, features and advantages of the present invention over the prior art will become apparent from

the detailed description of the drawings which follows, when considered with the attached figures.

Brief Description of the Drawings
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a piston of the valve in an unconpressed position; FIGURE 12 is a
cross-sectional view of the valve as ilhutrated in Figure 11, w th/tNgy @Pz
piston in a second or I 5 conpressed position udTuing the tip of a nmedic

i npl enent; FIGURE 13 is a perspective view of the piston of thq_ %I V&Xl?f
the first eMbUAER of the present invention;, FIGURE 14 is ;I%‘ﬁs i of
the piston iaustrated in Frpure 13; FIGJRE 15 is a side view of the piston
illustrated in Figure 13; FIGURE 16 a a aoss-sectional side view of the

piston il hntreted ¢ | LSk @ \Witle diddén iBhitidnGs dsEHRb Sole - 7
I's an end vi ew of ﬁ'@gﬁ;l stgﬂ}ﬁ'fﬁ?tﬁ?%{' ed 1n ki gh're“14;s st d%k‘%"eigpgm?elsﬂgﬁﬁ“}
Cross- sect i orfial sogicekennacted w2 dfid ige Isading 1e:a ¢atheter vhichayinsertedipte hpavems econd enbodi nent

of the present iny ' WARTE ' k . [ -
posi tan. " Fi GURE. 1e 08t s b &bl il - Bhnct 165 bl dnd b hntin
Il lustrated i n Fi gRGUBE Jli6a topvetlaf therheusipg ithstared in Aigum 2second position; 25 FI GURE
20 is a gcross-sectd . si.de vi of l.ve. i n, accordance with a third
enbodi neht of the %‘?@@aﬁ"f#\f‘edhﬁ'%n "glﬁ'fsﬁﬁ drmg 'fnrr?g a piston of the valve in a
first position: FINBURES i€ ermsi view clotebeusimdinstratedi Figere @e vi ew of t-he cal ve as
illTustrated in Fi Z2

0. with th LS 1N second Ltion: FLGURE

IS a cross-secti o%ﬁ'ﬁsﬁ%’ emﬁ"é"\’\')’"gfs E%J%ng @'(I}mf"f’n’ &"@%&"&SW&! 29@&'{“?’? '5”#'5&' t ’
enbodi nent of t he FBUREKS persi@ctivarvie@ ot theovalye i dcdotdmite with then liyst ambpdinsshioh thegresénhiaventad; v e
in a first posi t-rrﬁ]' -| GURE \%3 is' ﬁ' croisﬁse tional side view of the valve
as illustrated in M"e"?ﬂ","" i payalyetusuaelio b /i) 2 second position: FI GURE
24 i s al@r 0Ss- SecCtFiGUREd s Histiend viéwSoinhe Valvaillusidied i Figure Zaccor dance with a fifith
enbodi ment of the nt invention, jllustrati. a,pair of pistons of the
v@ve in a first ﬁ@ﬁ‘?&ﬁ?“’*—’%‘"""ﬁmﬂ“ a R es 9YF $51 86 P T/ USO0/ 10713

RE 25 i S a UOSIBUREC ts-a cros3-8edlionst vibheof thia el illuktrate in Figtitsl 718keslonging! BIL 11 atiersin] illisstrating
Figure 24) with t@ﬁnﬂvslons in a second position; FIGURE 26 is a
uoss- sect i ondP*81 LN GPCOmPresSEd BFNOM,  accor dance with a sixth enbodi ment

of the present i N\FIBORE 12rs a érdsh-sétxionabiiiéw gl i vBlvek Hixtradd it Figore\Ia with thierpistdn infaGiidond or

position, 5 FIGURE 27.is_a cross-sectiqnal side view of the valve as
o 4 8 O e

i 11 ustrited {CHPPrersE] potionyia in a second position; FIGURE 28

IS a uoss-secti ONFIGURE 1d R a yerspatriva bievdof 12 lpivien of the VaREID thelfitst ercbodkhent DS e He3shEiverttion;
orbo et OF, L CRhARs g EH e bbb BT, 3,PL5L0r o L1 valve I
glustrated in Fi guGHREAS s aYidelviow bilthe pifosilluswated i Figuresidc ond
FIGURE 16 is a cross-sectional side view of the piston illustrated in Figure 14, taken along line 16-16 thersin;
20 FIGURE 17 is an end view of the piston illustrated in Figure 14;
FIGURE 1B is a cross-sectional side view of a valve in accordance with a second embodiment of the presant
invention, iflustrating a piston of the valve in a first position;
. FIGURE 19 is a cross-sectional side view of the valve as illustrated in Figure 18, with the piston in 8 second
position;
25 FIGURE 20 is a cross-sectional side view of 8 valve in accordance with 3 third embodiment of the present
invention, flustrating a piston of the vaive in a first position;
FIGURE 21 is a cross-sectional side view of the valve as Riustrated in Figure 20, with the piston in 3 second
position;
FIGURE 22 is a cross-sectional side view of a valve in accordance with a fourth embodiment of the present
. 30 invention, Mustrating a piston of the valve in 3 first position;
FIGURE 23 is a cross-sectional side view of the vaive as illustrated in Figure 22, with the piston in a second
position;
FIGURE 24 is a cross-sectional side view of a valve in accordance with a fifth embodiment of the present

invention, #lustrating a pair of pistons of the vaive in a first position;
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10 position; FIGURE 30 is a uoss-sectional side riew of a valve in
accordance with a eighth enbodi mrent of the present invention, iFIIluﬂGVatZUBR;
a resilient ektmern of the vahre in a first position; FIGURE 31 is a

cross-secti '%e view of the valve as ilustrated in Figur egs,ﬁ the
el enment in %24&%% position; 15 FIGURE 32 is a uoss-sect anal® %99(/“0

a valve in accordance with a ninth enbodi nent of the present invei~ion,
illustrating a seal of the vawe in a first position; FIGURE 33 is a

Cross-sect-tonal SiGURE ¥4 i@ ¥\erédl sekrididl yide WibvEol A vallke bsShuktte@H Figute 24, Gl e pifohs Wialsbeond
the seal in a second position; FIGURE 34 is a uoss-sectional side view of a

valve in acc®¥8hce with a tenth enbodi ment of the present 20 invention,

i1lustrating a di GROREYET QerodsSitionad s view bt &yalvk hSkcois! .&.ﬂnqmmﬁ}nﬁdﬁ%# oPte | the piiseft
cross-sectional side view of the valve as illustrated in Figure 34,

t he di aphragﬂ'\'?"?\““d"“é‘@&'!ﬁﬁﬂmméﬁ'ﬂaw"H‘E!EJF!E 36 is a perspective view of a
val ve ing accor dangypg 311 ?Bgsﬁleﬂ‘ﬁﬁ vﬁfTEQQ'vSIJe'a? ﬂted%uvﬁrzé%ﬁmhi g{@%ﬁ@y IQ%@'&

FIGURE 37 is a top view o eva |strate In F|gure 36:
is a uoss-sedesion onal view of the vahre illustrated in Figure 37 taken

along ire 38-38 tgguﬁé b)) @Qoé.ummwﬁ 23R InSle ;aa..gofw.ﬁﬂa%wv.m ﬁ%odig{a {Ihg{,r%}m

position; FlI GURE 'S a cross-sectional view o val ve 1
Fgun 37 t akenveation ilystling a @Qontthavilumrines finst positbnii | | ustrating the piston of the

{he val ve i T ustr SO 291 ol Yo 8 RS S Yl il of plp 0 ool

housi ndOi | | ugesitient ed i n F| gure 40; FIGURE 42 is a cross sectional view of

the housing i1 1| USieosh d fulsl gib il vid 513 o iP Bl i 2, diinehy B - CHRE

9 IS a uoss- sectlonal VI ew o ousli ng |I ustra I gure
ong |ine 48@ntondipstreting a fesiligitbliment4f thevalee ipdrscposdt:i ve vi ew of the piston of

L% K00V 202 v BT 52 oSl o Rl A iy o el £ S
pi ston i : : ﬂgrwrsigtngd in Frpure 44, FIGURE 47 is a second S|tde vi ew of t?et e
B: :E 82 : | | ustrat eﬁs :E“Pure iéh?alzien al '43 vaN ?ccH%Eé@ﬁ?#g@&%om "?\éfl‘&m

isS a cross- smumomlﬂestranngendatftheaaiuatla\hstpomomccordarrce with a twel fth

embodi ment of t heFl@?R%agést qs%ss sec‘(grm suQ View bf t{-e%%lser tﬂﬁs@tam {h?mﬁ]ﬁe wg‘l] t\tl;ggeraleu? ]; s;cond

first position; uoss-sectional 'vView o
i bustrated ipesifgure 49 with the seal In a second position; FIGURE 51 is a

uoss- secti onal vi ufiaud M Sechdlt 8 50% SV ik Honfe WL YA UnlbafaHD B e

of tMpresent 10 1 nvention rat ed WI sea ereo
positi @A; anidvention, illustrating a diaphragm of the vaive in a first posmon.

FIGURE 35 is a cross-sectional side view of the valve as illustrated in Figure 34, with the diaphragm in a second
position;
FIGURE 36 is a perspective view of a vaive in accordance with an eleventh embodiment of the present invention;
' FIGURE 37 is a top view of the valve illustrated in Figure 36;
25 FIGURE 38 is a cross-sectional view of the valve illustrated in Figure 37 taken along ling 38-38 therein and
illustrating a piston of the valve in a first position;
FIGURE 39 is a cross-sectional view of the valve illustrated in Figure 37 taken slong fine 39-39 therein and
illustrating the piston of the valve in a second pasition;
FIGURE 40 is a perspective view of a housing of the valve illustrated in Figure 36;
30 FIGURE 41 is a top view of the housing illustrated in Figure 40;
FIGURE 42 is a cross-sectional view of the hovsing illustrated in Figure 41 taken along line 42-32 therein;
FIGURE 43 is a cross-sectional view of the housing illustrated in Figure 41 taken along line 4343 therein;
FIGURE 44 is a perspectiva view of the piston of the valve;

FIGURE 45 is a top view of the piston illustrated in Figure 44;
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FIGURE 52 is a cross-sectional view of the valve illustrated in Figure 5
with the seal in a second position. Detailed Description of the I'-’rgfuzw 02
Enbodi ments Figures 1 ~ 17 illustrate a valve 20 in accordance with a first
enmbodi nent (o resent invention. Figure 1 illustrates a use
of the valve 3%%8PV\MI ch the valve ZOis well suited. O couﬁr;@;l;b t éﬁilsal ve
20 may be used in a variety of other manners. As illustrated in Figure 1,
the val ve 20 may advant ageously be used to selectively control the flow of
fluid to a 15 cat HElREAS i2@sidenviewms! she fistonilistrated Figus 494 such as an LY. bag. In

Lhi's arrangement ot el RSk aly l laRAmAkrpAgonnect ed To the valve

20. The first nedica rrses a be 23 leading to a
cat heter 22. One Elmmﬁnsihsssenbelvmotanemmnﬂwatwﬁweﬂmen’wnﬁmﬁsﬁtm t he

catheter 22 has'r osi tione eg nt
26 is al so connec%'@"(ﬁE 45'{) H HOSHFY P"% of %I’le é"eacc%)n ewgh eﬁm’ﬁﬁ% tf’;%""’%
conprisés a iﬂafmeihrstral@wmmsmraﬂmpﬁnum-ned at one end of a Woe 29 whi ch

i eads to the LV. t . th L v mts.fluid
ot I ow 1 om t e AURE s Gt grionpey SR R sy p e AR Fot i P bkt o
22 and into the pmunesl :saTdmsu@bnmemQGimaah sodordanice auith) @ chireentht embddimend @Nthi present

second nedi cal onnect , fluid flow through the val ve
20 is preved‘f”é‘ﬁf““nﬁ r%(‘fimf ﬂth‘”ﬁﬂﬂ@ﬁ 'HEUEMond medi cal i npl ement 26 is

di sconnect ed, theFletmQ@nsgﬁﬂﬂfam«eath&valvmmedhﬁgwém&dhﬁ!ééhlnatecdadpoﬁdlﬁw of
fluid in the direction of l_o._ 'ent t' el eby revnt| ng bl ood cl oggi ng of
the catfeter 22 25 The first Pl fescupio (ECSIDENS ) of the present

I nvent Ih on W: | gomvmbe_ }wammd almeduawmrmamdatmla ﬁ&ﬁahdoduhb;ﬂéd?@fe@dsehtrhvau&urﬁb&nl
,teva_ve I NCl udes |1 S

’-shaped. "f‘f‘a‘meﬁb"a‘a""f'f’éPﬁ“ ‘PY&ﬁ‘“\Mﬁ'ﬁ'ﬁﬁdﬂ‘PBﬁg dgﬁ‘mgSg Prep- |"H%§‘@3é"?ﬁ'¥§f°dﬂdrt
31t anddlhavic %QQ?LMMQ c?sed s;acond end 32. A br_zla_ﬂchb33 e>r<]t ggdﬁ
out war Yy rom e _naln r on o S n e ranc as a
third end 34 defiA 'Hfgf"a" %‘dmb‘f"“o%t" "r}eyn"%@smﬂ"e*é' BepYety GPIEDl e flowgf fuid 1o a
Ref elr Ir Im? Eﬁ"ﬁr‘,ﬁm t_ammzmg megum?mgeu?an thﬁ;ﬁﬁg‘e?ﬂed tnbtymeaim i(l)\ildﬂﬂrrt 1 2514 ednieefed gf
a Wa (0] e nousl .a Xtends 1rom ]ISt e (0] e secC
St 82 her v Th{rs mesta et et dovtn 25 aadnd 8 R 22 S kel iy 23 &
Fﬁssage 33 tchgagbgmr]tceh?vﬁlzo?mktcmretzzzm.tixheostukmmmmn 34bI As st at e(cji abovio

e second en o} ousi ng.. s clos eferably, n is
positioned in theh €pdsHe "é'ﬁ‘ﬂe"g‘?gﬁ)'f ﬁ,l, ﬁ@"‘ﬁﬁd%‘ﬁh‘@ ‘2@ t"‘?e"“"d me“"&"@“ﬁg‘g
99/ 581f3|6 PC'E::H‘&%%Wl 7lposRicriad at mﬂmhhewMkahmngaw 8?24 t[le hgugl ngf Z?hl S
gener a y cylindrical, as is e fir en 0 e
housi ng?28 i s addPery "T"B”F%é'ﬁl"i)’éZW@“’C’E'?W}P‘Q?W ﬂ&%g" =f'"5¢=='d'n'9m to the
SL an ]gar d Syrchm 22 3 m& thel sixmlt ark vhl\ﬁ 2Fiisples Brrafiged so’that smhme sehwu RERs a@mmaﬁ zms
the first en ar f han t se 0 I S
D e aramacad i B lybigh 8 v 20 = S, i S, o Bl vl 2
of any sae tiscoARaaDebive @0 pénaatatatpusitiveehivid flow, iatfibve of fhuilri:n ehe tirttiobof diR\patkas thereby

reto. Preferab means rided for |ocking the nedical inplenent
28to the f.PFé’P""&hﬁ’z‘ﬁ't?ﬂ'wr" fhﬁ'@%grzge 20. Mthe

25 The first embodiment of the valve 20 of the present invention will now be described in more detail. As illustrated

in Figures 2-6, the valve 20 includes a housing 28. The housing 28 is generally "T"-shaped, having a main portion with a
first end 30 defining a first port 31 and having an opposing closed second end 32.

A branch 33 extends outwardly from the main portion of the housing 28. The branch 33 has a third end 34
defining a second or branch port 35. {See Figure 7.)

30 Referring to Figure 6, a main passage 36 is defined by an inner surface of a wall of the housing 28, and extends

from the first end 30 to the second end 32 thereof. In addition, a branch passage 38 extends from the main passage 36
through the branch port to the third end 34.

As stated ahove, the second end 32 of the housing 28 is clased. Preterably, an end cap 40 is positioned in the

second end 32 of the housing 28.



preferred enbodi nent, threads 44 are positioned on the outer surface of the
housing 28 at the first end 30 for mating engagenment with thread1;LoNOVhEﬂﬂZ
connector 27 of the second nedical inplenment 26. Qther |ocking neans known
to those skiled in the art may be used instead of the threads 44. 10 As the
mai n passad¥O3%58186 peneraNy cylindrical, the end cap 40 is gdferdyp/10713
circular. The cap 4D engages the waU of the housing 28 at the second end 32
to close the passage. The end cap 40 preferably includes an outwardly
extending tab 46 Bieylidy$he BiSch frities Sl hrdaiRg 2604 geRBAYindHEn), bsliEthd MumipS&ags 81, FTiiFs B
the housing 28 in the passsge 36_for | ocking the end cap 40 in place. For
reasons desc?Q ¢ e hdusng &8!5 adapied t fepeive be ¢300u'a it nage 37 b ancANS! sYandend syringe.<ps dystsatesidn Fgure
the first en | il : . .

end 32 As 1 1T gt e sl S REidnflecabio BBk o ah i\ o S AT
the second t comampiited thatghefdiameser okthepagigue 3ixian becohany sitede ascominadath the pitachmeet o wipeco@@ctor
extendssfron]’egiﬁgzmgmn passage 36. in addition, the main passage 36 narrows
agai n béyond thée branch passage 38 near the first end 30. A circunferenti al
| edge 4B i s f or mebfeferbblyt mearts age giovided fahleckiag themedicabimplement 26 taghe fig6end 30 of shavalvellr inthae
first end 32 1] [ ' | Q. ) | & L S _slj.dabl
posi tioned w 'ﬁﬁeé}ﬂbﬁ"&'@rﬁaqﬁggggg%ﬁ% éé]p @Jr?g"l'dr% 0{ @e @E%B zgatﬁr%efgﬁ f'?ld?,qmt"ﬁé‘“
pi ston 42 i sengapewestaidytheads onrtbkroomnecio; 27 nd the segondimeninal implement 281 Other dbcking mbaps knovim ta those S
just slightly.sogller than.. X, di aneter of the passage 36. The

pi ston 42 ha%“"’?r"?*'ra 5‘?"’&%‘&"558‘?%°%'£r‘§“3§4§nd end 52 and a length fromend to
end whil@h i s | essAstthecweintplvsagel86sis geneally €ylindnivalt thecend cap 40 is genetalip Gircble. Thhaaps4Brogaghs ¢had

32 of the housi 8. e pisto a head 5 Its fi.rst.end 50.

o Ut ot ed. VgL e ke 205, & Stohlnf $2 B3 5Rhe e Mo it 0 il el Py
face 58. dhetiingtob &on @txedpheial edge fomengafirg thedraide sirfacd ob tha hooxing 28 i6 the pakiage 3846 lockin the

preferably haﬁ a, .et?uced 25 di aneter as conpared to the head 54. An

"0"-ring 67 BIBIHIPE} seal is positioned around the reduced di aneter neck

58 for engagenent Fokvedsdas dekeeibediit mere detail befolN, 1bé didmimer ofh theimassagy 36 & .thedirst end 30 of P hdusing128

of theﬁg)ody 60 n_.a . second

dj t th 58 . | | di ter .t han

oS DR G0 s e B Pl Ao 5 B
bet th drdsthe fieicehd 32/38) n berecthe branchipassdgel28 extgidls froni ke nainpasedgedB. Tladdi main
arergﬁggd th?r’I age the qu) ?dgig ?n t he p gsa ee t'3§ génthemh Sﬁi M‘?Mm
preventi ng r"éﬁ&?gfnag?wstaﬁag Bﬂt 8 praach p?’?aan?qs%gq?'i wstend 30, & E‘§B’“§6"‘8P&Pﬁq4§ Hamd A
28. A ' hat pdi tthe mainifiassaget3B thefirstiead 82. 64 f d It
si des IID?I re. clea(;ﬁddmem?;ef\s l?':lﬁ n?n(; ”a;nwmrn)ui. Ins'J ﬂe seg(raﬁ .;%?Fi.oﬁno?pgom bg Y
50 0f “the' pi st on Hseiedh fedFd b aite'e2 ekt A RER sCibetin 6. PR
to a radli al Fpeed 13-1Dhleqiston 42 iegroesdly dylindrichlchating ia glatmunf cutediametér onhicidie justGlightly Smalibrhiab
t he bott th { - ' t | \§ terd f th
nousi ng. at e Stk o e GTEs e ¥ e QM FE Gl 2 b o
f' CT/ US99/ 1(erdehichis lyssaian the distancerom G firstabnd 36 td thesseqondend 32 ofkhe hnasing 28 t s second end
52 Pref bly, I I ' 12) i d.in thj
ﬁ"L: 6. The o i b7 o pBEFCu R Sne S8 R s ReoP B ol % s hpe v

i | ar resisameddnd sudea58. Nk nacka 5&exteads frorh ithe thiag 53 teed bndy 80 ToerimoldSapeetérably thisca reduced

pi ston,42 is.hollow havin sed.area therein  As illustrated t
Feceasdt s dime etsiypreCitthafsd 56 G Rty Blsmie WIS it bRl e bk B
second end ‘ergajelen widifthe adideent waliobthatidusipg 28. aabi y has three di aneters, the
Largest of which j,s_ near th d d and tapeiurg in dianmeter in
Stens o two ot het PRy Sod BF Ben T px 4} S RESeld pyech oy lane s Bl
i N conTur OcC ghsitioned reerkrhhetsitand prlt2.a The tr&iGitioviberivean teseawincibis ngatB3S. shokiter 62) Theshotlder 62
preferably has the thr i ers so.t hat the wall of the housi has a
general |y urt¥'8P ‘%“H!l‘&ﬁiﬁ’é‘*ggﬁ‘%'?‘eﬁ’ﬁ“% i‘ﬂ%f hopsng. pfﬁ"ﬁ"{% %‘.’""Pﬁ'&"ém&‘?@%%g‘ fisf end
the ar30w N 3appheaisiag28. t hat the bore 72 may have nore or less than three
different diamet eArpgii of elongate cut-outs or depressions 64 are formed on opposite sides (i.e. 180 degrees from one another) in
the second portion of the body 60 of the piston 42, The cut-outs 64 are trough shaped, end extend inwardly to a radial
depth which is equal to the height of the shoulder 62 {so that the bottom of the cut-out is at the same level as the exterior

of the housing at the first portion of the body).



10, The assenbl ed val ve 20) wherein the piston 42 is positioned le QBQ
housing 28, is glustrated in Figures 7-12 As _ illustrated, thelge 6@“02
di vides the main passage 36 into a fast cavity or chanber 39 and a second
cavity or chanber 41. The first chanber 39 conprises the space between the
end cap 40 WRAY#B6second end 52 of the piston 42, as wet asPCRAISIPARA3
defined within the piston 42 by the bore 72 The second chanber 41 is that
space fromthe seal 68 to the fast end 3D of the housing 28 not occupi ed by

the piston 42. | 5“@"2?[? s foahel A e Gistor 4 2rledd 4 sotnaedd ﬁnﬂefé\lﬁm a{sEuPEELe? Fifdfbs FPanb Ry

noveable troma fir unconpressed” position in I ch the shoul der

engages t he |peitigesd i3hingrebve fife The seal 68 dsrpeeferbly oF "0fting cmpesedoth rubber era miierresilient, sealing
outwardly of first end 30 of the housing 28, to a second or
"conpressed” position in which the piston 42 is noved in the direction of
the second end 32 lpthe gréfeedeobndimenty the Sistoni2 isrhallow hayingo reppsised @iea thesgin. A4 Husiratey, theteressed

: 42 i e g o ; ~
D0°" 20 The. oip ety bhe il 72 ool B Siof imtn sl o TR ok e 778t s
engagi ng t he diangers) the fargest ofiwbichsieupanttk seqaull ead-hiZoayd vapprivig finalispétes inawio SIS towe bther didmeters
insid he b 72 I d . i | ARl A T
Frst chanbermat s ains e izl Bhon o e lhofld AVNEDE MR o ple B
pi ston 42 t o\pmafecibly bak the thee dismelters sxcith43 2he aviali df the hdosing 28 ag) a Gedleralaumifaem thickness,twhich fatil3ates
f bl ided th h th d 4 | Fi 5) ... The.a'

Vent 75 15 b et Tt ¥ MBS a PR amsee 58 vy v PR ian s e s ot el o
of the unl ve 20 wWiThcissembledwave 20, wherein the pswon 427t msitined inohethoushiy 28)fis Hukieted in Sigdres 7-13 As
The b h 3 t end | y.. i cul.arly f t i nd h
T RS A AN R TN A

|1y defrhetiesd tisackhe wiedn theCend-ag 48ranti cand endSR offthe ps siviell asatle!
\/\hingIIadeIYi ngs ?h ehn;ﬁge?r?t i q “g?::eh 2. ‘ us.?a:r‘llt é‘gt‘?ﬁ] wal I' ;gpd';fmr']ie ':hee
br anch passad@%@.‘"’ﬁ@%@ﬂ"“”l Egyt‘ aI'P'éZ i Tff"&%r" &4 5&8 ShpGE fep the Jea %ad‘é‘iﬁéﬁ'“
sl eeve 78 pr ab sfrimidbuging28 het bedmpiedtiyaiepisbd®2. br anch of the 30 housi ng 28. The

Che vl 1576 M 1 acht Wil RRE 1 b\t A7 e 51 it S, Strierst Sl
bet ween t he \tilshoulded62dnghges khe Ripe 48 &hd tha firshend BO df ihe pigonch2 @itends obiwlirdly afnthediksinend 30 of the
nb be i. ted. Th I 78 is.. fi | ted tq th
T I A e e b B b P i e e e
hat a nunber tiwhousig2esses BO therein f or aiding in gripping by a user. , 1
~ NOY 2' 002 WD 99/,58186 PCT/ US99110713 ,Tf ur. ti h I 20 W
now be-deser bed MMGHE UP(r RO F B 42 ot BR Rt i, b epbiHomips Ly 1.
connect20 t he The sprivg 707ed the belicali varialy.canbhat itsHidst n0 erfgdping the cap40and i Seond End erigagink the piston B2)
d 34. W t f bst di,cal . I npl t .21 . f the t di scl d ab ,
an end of ' navEaemS 7§ s s Beidal ki idbndte bRy oo Cover the wall 76
bet ween the out si (e fipsh chiarete 38asHdir fiked! 1o brder torasdomkandaé thé iavenpit @fcrtrecpisttd 42 thivards the second

connector is _pr.ef bl . hr ead in nga nt wth t sl egve 78 to 5
Don D 1 oo alihe¥atals 230 A 75 BBt Tl o e sl e 1, oo v
t0 the first ispesssagBirogh the Lap40leimie cRéhber B9 ®ithe eadnibryof the vaige 20wdiicicalidwsisntolfiewriato andlow s
a bl unt,gcannu i positioned within a connector 27 having a mating
| ocki ng?st r ue{'ﬁ}’rch"@ﬁg{'he
The branch 33 extends generally perpendiculary from the remainder of the housing 28 between its first and

second ends 30,32. The branch 33 is generally defined by & cylindrical wall 76 extending outwardly from the wall which
defines the main pontion of the housing 28. The wall 76 defines the branch passage 38.
As best flustrated in Figures 7 and 11-12, a threaded sieeve 78 preferably extends about the branth of the
30 housing 28. The sleeve 78 has an inner diameter which is larger than the outer diameter of the wall 76. In fact, the inner
diameter is large enough to define a space between the wall 76 and sleeve 78 in which the end of a tube or other member
may be inserted.
The sieeve 78 is preferably connected to the wall 76. As illustrated in Figure 7 and 9-12, the outer surface of

the sleeve 78 has a number of recesses 80 therein for aiding in gripping by a user.

7.



threads 44 or other ticking neans positioned on the housing 28. Thﬁ Nsiﬁ
advances the cannula tip 37 until it engages the end surface SGde 0Ne 2002
pi ston 42. As the user further 10 advances the inplenent, the piston 42 is
pressed in the d' rcection of the second end 32 of the housing 28,

conpr essi ngvOrR&s&I86i ng 70. Air within the passage 36 between ROTAISNEO0TEp 40
and the piston 42 and within the bore 72 of the piston is forced out
through the vent 75 in the end cap 40. Once the connector 27 of the

i npl ement 26 ext eqgy e%'ﬂ&)m :h{]ﬂﬁeh{o whiSbw 62 Bt in Qdrail WiCreeHiS o D figeibs. A BRGr AT Eonect

| ocks the connector % to the housing 28 to provide a secure connectl on. o
engaged, t hetht firpimediealimpieh@nt 2§ togkerbraech pasicPS pigthe thid end 34.\ hen the (rgs megicat implemens 21 isiobthe

illustrated L QLT ¥ IbSenh 13 o:dd o 4 | ul:

1 ow pat h-1 Sl 08 e BEz3RR P orr e B i Bl 1 ol o

t he tube 29 the wathandnbe ifiside .of theglee@F8. Fhetcowerctarris patetpblivtivended iNg Sogegrmenti withthisleger 28 t6.

) throu%h t he .vsllnv'e 20 to the fist nmedical inplenent 21 (and thus through

the cathet er®22"P8%¢nhe patient). Fluid flows through the tip 37 of the

cannul a al ong t heThk usesthencengiges the ectontl inalicgh implenent 28 B therfirsd part33 of the waivel 20 hxetiasbly, the.,
on 42.ar?]d. t h of the

i.e. that spacge,between the pist L ner .surfac
houseng. e, TG HRETE ok Dy G S 7 el ik A ForhlB 272350k ol Bl sty i
fluid w thi nhieddesswadiheelockiny méamsipositibned ob ehe tatihg B2di cal | npl enent is attached and
fluid fiNs the segond chanber 41 js..an,.amount, V1. FluLd .is.preyvented fyrom
travel I i ng beyond 't & “@?B‘Gﬁ ® 2y @78?"' ﬂ%’“eﬁls@f"éﬁwg?% ﬂ't'h’ "Fﬁ’@g%‘liﬁ’é'l' UReh STHsE
39 by 1he sedancefihe Wbslenint, thepistoh 42 ik gressed ih the diectidn@ivhd secofdrend B2tohwhe livasing 28] campréssingdhe
i npl enent 26 toyards .the valv 0 is. forced.to. fl.ow,nto.th rapch passage
ﬂand e ot P et e feasess e g 1 66 0. e o2 6y B Bl g b B
second ricekd G throughke@Ent T8 in Béend @p 4l Sconnect ed from t he vahre 20, the

val ve 20 causes fluid to fl i.n,the direction of the first nedjcal
! phament L hr ugtPra1E e A7 i e ek s B % Bt ehfap o o bouti 2 e aseeorks o
i s di sconnecbmétior 270 tife AbusiRYRB Tdprdvity aCsectire tdimdetion. Sb erigapdd? the imlerienl 260y tennbcted 3 thevale
30 of e hqyusing 28. As the pigton 42 noves in this direction, the piston
42 slitdes t 5'd|§ﬁ°‘l"ﬂé‘""ﬁ'§l’e?15‘3ﬂ'g°t‘ipor tion of the passage 36 near the first
end 30 of L he hotmgrnage piston 47 binshisgﬁxmanﬂmil flﬁaﬁtﬁh Bs;xdhhﬁegtraia&sewgd mwi&h lﬁbkﬁehlzbdg%
space in the second, c e 1 ween the piston, 4 nd,.the haqusi
t 8 reduce. iR 'ﬁh@“s%%d@'r'%‘?g g‘# in g & %?’E‘E"gﬂ“’ﬁ%’qm g‘%’"ﬁh@"’l’“@d’ﬁé"’féd R ﬂ'g frst
pi st on st opsnetidakiinplehent2 ¢hnd ives h!ﬁrbugl? e u;mbwrze towhetlhiiem)r.]tﬁiﬁ ﬂlmei tmeugﬂgue i 37df th@ cannula
m ni num amoupt Y2, B u the fluid vo i,n.the val ye 2D . decreases. as
T Sacona Bth hedfet Fash i sisos 42 it i pl e 4D 15 W e S s 1 oot nr
housi mr? Zg r?.it&fr:]e obihe kbiusing 128 inclating iﬁﬂipﬁce Twithin thb coromess. Theqtrg) vilie of fluid wglk/ WSthévalve2BGvhen
into the branc as e 38 int e 1 4 N \/.2002 WO 99/ 58186
PCT/ US00/ 10 PE4etl Pedeplmplemer P‘Pf&"‘%ﬂﬁ’&‘f’f‘f”‘t"ﬁ%‘ i"ff?q‘é'l‘" GaF At £ 1 Ui d Mowi ng
ijnf ]E he " positi ve'Fuidis peehtediom\waveling gdymme d'co&lmwed).e piaeh A2jnte qnu&kxlcﬁaﬁube‘r B%by the seal

i fference t yween .t he i mum vohrnme V.1 .|ess e m ni mum.,yol.u V2. .Once

o oton 35" By, B8 ey o Sy e it i o walds e Ve 2l % e ooy

t first medich pdssager8p laimieredn indd théxabe 23 fo khe patish t he val ve 20, since the piston
doses .t f the pa e 36 near the first, end of .t he housin 8..This 5
pr ever#s, f or exm%@mi"ﬂ% "ST“& °a’°°6'|’dlé?§fﬂ 'E‘H%'F‘%%ﬁé‘ ds5gnpe ‘ﬁ‘f‘L'J‘F'} Wﬁf‘%&?@i' 73 Hod
bac k tot PF cagses tid te flowsit the ditgdtiort df ehe firstimedicaljimpleinenBihrougfBthe brehelspageage\38.0Astk sétond medical
positive oW

POSL LIV | Bl Bl Rl B Bt L TR B MOl s
fluid cont apistbi42 maveS i thid dirkttion, théyiseon B 2stidek1ih@h the Rarrbwes pdnithoy the ha3Ggeclb Rear the first end
30 of the housing 28. This movement causes the total volume or fluid space in the second chamber 41 between the piston
30 42 and the housing 28 to reduce. Once the shouider 62 of the piston 42 hits the ledge 48, the piston stops moving, and
the fluid volume within the valve 20 is at a minimum amount V2,
Because the fluid volume in the valve 20 decreases as the second medical implement 26 is disconnected, some

fluid within the housing 28 must be displaced. This fiuid moves along the troughs 64 and into the branch passage 38 in the



Fkrid stagnation is undesirable) as it may result in bacteria grow&% a%j
simlar problens. The valve 20 of the present invention has i ts1fl y 2002

- cont ai ni ng area between the piston 42 and the wall of the 10 housing 28

whi ch defines the main passage 36. This generally annul ar space a fl ushed
each time fWQi%58186i njected fromthe - top end 50 of the pisPENUEP/108hdt her
aspect of the present invention a that the end surface 56 of the first end
50 of the piston 42 is snmooth. This allows a user of the valve 20 to swab
the cannul a ?ﬂgﬁﬂéf&gpﬁ% fiid o Rﬁﬁe%fﬁnd%%ﬁ?ﬁe'"d%ﬁm& %dﬁ@'&ﬁmhﬁﬂhﬁﬂﬁﬂha&l% e
first port 31 of the v The swabbing may be with al cohol or a simlar
di si nf ect ant diﬂm«imhetymme@ampmv\@rlmsthemmmo!uye\lﬁ 15 bacteria and the |ike
into the fluid sy EEHM

the valve 20 |nchr§ﬁcfg Emnﬁ'é?rﬁé% gh?%vgz um"‘r'l'igjthtl e ft{igl}jmdpo\?‘otw}?st?g%?@@gﬁgh
t her ei N whenbachtbroggh dhe vaiver?@.chincecthe mmﬂumﬂnheae}sdge3&jieydharma@nde‘iﬂ of the bousing28. {This s

ot abl | S ng e s il Rar e NEGEIGR n GRY o'y e 200 Ry 1.

i mpl ement 26 is cBesideptodding aneitifediow, aliesaie 39 oltthlpgsdlhnmdmpat kevardhother disviact advantages.
L%{/?gggt blysf%tle ﬂ%n%:t e% thal %dtgar'va Iyes hav,ﬁ E%F cg:ﬂ%%é %an \tau eﬁl n wifﬁ ilﬂlgﬁ.ay Stagnate.

accordance V\Hisdmdnheonpruemnue asmmrﬁsultmtamnagrdmmumlhrepdblm Figures 18 and 19.

As illustrated, valve, 12 ous 1 whi.ch is.siml|a

Che houst ng. of "t e gae 2 5y el NPt B Sl S ok vt 3 ST o o

short enoi n | rodsyig 28 Jodch dediges thami:msagesﬁd Tli&'b&mlndmdarsncﬁnﬁsMMchh'n‘G)ﬂuidas‘nimeﬂ)hsut e

142 of the vahr %ﬂﬁgmlé e&so shorter. 25 As illustrated, the first end 130
[ “fi B RSP *and the opposi ng second end 132 is closed. A

ines a fil® ,
,anc h 133 ext e NdAnother aspech bfithe piemdvaﬂu’ﬂrﬂn tHat fttie evid ngfaa 56 bfakedirst ¢nd 50 of hidfstonA2 Is@mdath.

136 ds f d 130 t t h 32
Phe” housi ng. PRAHPVAA P 1P 20 h b g et e e gl mediimioen oy |
of tﬂe hOlrJT;I fggpﬂcﬁtﬁ nfh thdvalveTTherswidbighagie wikBdcoliokor WSO 'r:\wail;legtanczhuhmlvemabvfg gesnhnne,
n thig.enbodi nen s 0 ranch passage
extendésperp@ﬁm e'ti‘|"5?‘t°y“"rqi’°3'ﬁ%’{'ﬁﬁ'g‘ﬁ&‘%‘“'ac'?@ige 138 bet vveenpt he ?i rst and
second ends 130, 1(83ay0rbw b:htadehlusnamgo vbidd20 intlirdes dothaviaaid fopadusioycrbe fisid olums or spaca therein
f bly d Th h 138
Cy T nar i cal Vi Bp g mifcd B 8 pickene R S5h At B Fraplrcoe

passage 136 uﬂ aﬁdhﬁanhﬁwﬂaliigunﬁ.a?f&w pakintbroyh thé vaive 2D4NBenhtileecandiv@digsl iddemenn 8 nchnneﬁed and

generally cy]indri i e _and.has a first end, 150 d a _seco

T5o°" The r | 1 ltchehn ity b PR o) o Kb i T ety e st 6 ot B e
PCT/ US20/ 1074rgle ie@d2.154 having a sl anted surface In this enbodi ment, the
piston 142 is sinmlar. .t LISt I ment I, St LS
much shorter an dn%j Oecnnda (B%dnﬁlﬂ Ealvgh_lllmq d:or]d ce wnﬂm %iesent 0 egt}onlsse(:?rp%dnms 1gur at’%@g'eks
166 is for rreﬂnsuamdttlmavalmt!p inth@e abwweémwhmhs sfmlar mtlheandmu;dalllmivaéhdhscnﬂeB&;oinBﬁcepAs

[ d, h
i1 oot Pt LA RN e Pt Py
chanber t 38soshoakr.a second chamber 141.

25 As illustrated, the first end 130 defines a first port 131, and the opposing second end 132 is closed. A branch
133 extends 1o a third end 134 defining a branch port 135.

A main passage 136 extends from the first end 130 towards the second end 132 of the housing. The main
passage 136 is defined by an inner surface of a wall of the housing 128. The main passage 136 is generally cylindrical in
shape, in this embodiment having no ledges or steps.

30 A branch passage 138 extends perpendicularly from the main passage 138 between the first and second ends
130,132 of the housing 128. The branch passage 138 is preferably defined by a wall 176. The branch passage 138 is
generally cylindrical in shape.

The piston 142 is movably positioned within the passage 136 of the housing 128. The piston 142 has a body
160 which is generally cylindrical in shape, and has a first end 150 and a second end 152. The first end 150 defines a

-9-



A recess or bore 172 is fornmed in the body 160 of the piston 142 extendin
fromthe second end 152 A first end of a spring 170 is p05|t|oneq1|l.nNﬂrVe 02
recess 172 and extends therefromto the second end 132 of the housing 12B
for biasing the piston 142 towards the first end 130 of the housing 128. A
vent 175 i WQPYHI8ked t hrough the second end 132 of the housi R§THIY/ITHS
vent 175 permts as to flow 10 between the first chanber 139 and the
outside of the housing 128. A resilient, pre-slit seal 182 is provided near

the first engilid®namhg & sifed o2, '?rgtmg-&%odm-meth% 1420 2sinkilsr 104t of B frdt embobimbht, @fcept

for fitting whhin the passage 136, and preferably includes a pre-formed
slit 1 B4 t hiheniptpn isgmmehsherter pd daes not have the diferang dameter spi®ne&nent may pass. The seal

182 is preferably, &Cﬁ%ﬁffﬁhﬁﬂmﬂﬁ bofdy fsﬁﬁﬂn%n{sfﬂ?in@{eéoﬁdenﬁwmsﬁ hﬁfmuétﬂ'aa "E‘Hilrl@é]ilsy

returng to the posltion reseal sl 1llustrated in ‘?ﬁg 8, ere
slit 184 is mokiuppeddh tharptpove| 168 of thegusion weﬁhwalﬂﬁwdmwaﬁ@eﬂ v@emuaruglﬁﬂ it fires

with the fir ?ﬁ hpeve 178 is posit'roned about the wall 176
#'}3 1
defi ni ng bra%%:"ﬁgqggﬂa dwﬂ‘gﬁs‘f‘ng 128. The sl eeve 178 preferably has

t hreads 179 on anA iessssar boterlf Zis fermethia the bddy 15|Jhélhop§¢ndt42 eyiendng franhihe spepnd/end 1520 Avfirst
now be descrj bad ,.sr.m,f Hehg.smga ih mf refets 7804 %.'&gsn%%m }éggtm \;ﬁg ﬁ.é r.r.g@ﬁ@ga tor

first connects th enent
simlar to thtmtllelplsulst‘lﬂmudstherllrSFcngMiOeHne)housw 128e branch port 135 at the

hird d Wh fiog N

L1 e T30 Y oL 8 ol A ol I 0 b b4 i WO e 86
out si dég of tﬂameenaiﬂnrsmbtrmsanhhqodudmthtﬁmnslzseve 178. The user then engages
the second redi CaA lplenﬁng%al #é%tpgoﬁdeh pe%r% {uatendoﬁﬁtoi tﬂt%l{s% if?jha ‘%1\‘ %’ig?mally

ferably, the ma'as as a unt cannu
ances th a:mhrimihm withjp thiﬁ‘a?sagenﬂﬁ landiptefebhgocipdes s pia-bormedisit 184 thfoaghavhititibe ﬁ;fof 4 rhaucal

I ston 142 As user. ftu YaRees t | ol ston 1
Dt essed i n OTRET PRI, Yoo TR s el Taferitlera iCndtn Sy i 5
conpr essi ng poshian Geresesis)lldsirdled inKigure VH, tirrerthe siin 884fis alose andtfisidibpevenisd ﬁodonksmmmwbﬁh
end cap,. 140 and t n 142 an t h Q
for cedp%ut t hr ougﬂwf'ﬁ{m e'Pb"qf"}eg 9“ Zp'éﬂ’é'& i 'R’fgl‘s ﬁéﬁeff“ﬁ F"'Eh f‘% P‘MQ“‘I"&
in this posins. drmaﬂeao17%&&tahlaiaetﬁreadsﬂ!!mgmw3ﬂtbuthnﬁﬂ uid fl ow pat his

established fr Om ﬁfa%'lglﬁo(?pﬁ valve Q#O%vall nfﬁgpiﬁ%’rﬁﬂmd a%glﬂ6 fiHrgtbe %%FIETQHQ l%:]r%a : uglﬁ&

froman LY. bagj e va
t hus t hr ouglrodnéte theditstnietics! imglemedt knet siosvin, batrwhich mdylbe similarfté Mustmedmf@m Iiheths birgpchpar?

of the cannul ful.r S d | St secand
ohanber 24115 pav 0 a5, iob e Bhesich sholchestic ot Bt &bl B, e el o B
nedi ca2o i rrplgeummnhsvamﬁgagmnﬂmdtsmniuadwalnahdtheuslueofﬂuadummhanber 141 is an
anount V1. Fl UId eve [ ' t he
first chanber ”,&s' ?ﬂ'f ecé%??ngd*c f’i‘ 54" {L&s W"q%?%h??h"iﬁ‘%"}%‘ h’g@ﬁg"c”a{'}“
I mpl enent 12|Gdi¢mmneansaMmmanI\ulchm:iher 141 is for ced to flowinto the branch
passage 13B and ther t ' - =~ 4 N, =002
S0/ calne per/ UNGEH Borth' bt b %@?F’gﬁ? @?ﬂﬁﬂ%ﬁ'ﬁ?‘h%”s‘é@%'ﬁ%' wiof 14 s T 0
ipl enment 1 ZaGtheradvences clerimpiement dhet piston M2t ihmesses lin/the drB@ion df lthe serond wadl 132 0f thehogsing 128,

:c l'ui d é afs !s 3‘@’@';.;”:};\%&9 ﬁsﬁinu Iﬁﬂgtﬁr Qmun(?% fl;spr.ﬁantbercég beg?egt{ tﬁaa+ld dfggio%ﬁ@ lsltop {49‘4:%“ witl yﬁie

branch secon PSConAect e
the spring lairﬂ‘mmhhmpstonhbtcgﬂnmhmgmﬁlemwﬁauﬂsenum1mrst end 130 of the
housi ng 128. Th| au [ ol ce he
second chanber “o'}é he plps"f@"ﬁh&?l?%gﬁ&é tFﬁ"%esggélﬂmw? ?‘p %”Faﬁ'gﬂF P’?"%P‘e
end 130 of tshmuhmmmmmazs tsuch ecithoagh a@be drorh lae 1.\Dibag) through 41i2 valveCt201d the first rhedical

igg‘l i gsg_t tarl]rﬁﬁl | m%gﬁhrgtﬁf m%%@:% theapgl(ljems r}ﬁndfﬂlr:ursl tﬁjmu\{;l(l) Jhéj I%Sy\gt‘hg La%nu‘aqgng%ie%s? end

30 154 of the piston 142 into the second chamber 141. The total velume of fluid within the vaive 120 when the second
medical implement is engaped and tlvid fills the second chamber 141 is an amount V1.

Fluid is prevented from travelling beyond the seal 168 into the first chamber 139. As a result, the fluid flowing

from the second medical implement 126 into the second chamber 141 is forced 1o flow into the branch passage 138 and

thereon into the tube to the patient.
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Because the fluid volune in the valve 120 decreases as the secondﬁw[@almnz
i npl enent 126 is disconnected, sone fhiid within the housing 128}

.displaced. This fluid noves through t he branch passage 1SB in the direction
of the patient, the total volume of fluid flowi ng kt the "positive"
direction bé‘l’%%?’%éﬁf’al to the difference between the maxi nun 1BCVYSAUEI7IP |

| ess the m ni mum volune Y2. Once the inplenent tip 137 is renoved) the

val ve 120 prevents later flow of fluid fromthe first nedical inplenent
back through the vmbsvimpchafdy, whénnieaechrdmedida mplethdnt 126 if divconeaed troth 8hé vihv 2@ liise valve 120
dosing off the ae136 near the fast end 1 f h housT.ng, 128. X
Besi des provi BP‘E@E’Q “8’8‘5 [nghe digctipn of the ﬁgﬂgavamwquwwg*he ﬁ'ﬂ'& Pare Eﬁ ‘ﬁVéﬂ’t‘q pspcal
has ot her advigin@ags is dgsmhedted, heSHringa P Rrcebhe bidion 1P aomruaheeﬂbadnmnme iﬂﬁﬁny ntas This
fluid containing area between thﬁgdpl ston 142 and tgﬁghous

et | nes 1 ho. nEivHPepfaRss 08 ome  lid et s e icony FTRAIAT SEF PRt 42 i e 182

i nj ect ed sf r oning fit&k ehdoI30 GY1IkE hau':asa 108 :ot:&a@ce POfes Mipisthd42 ehebinterst tROeD 162] tie pisfonRRFHhofing,
may be used to ﬁlgnetrate he seal 182 instead of the blunt tip cannula 137.

In this arrantjéiidvelymewitkinthe vahed 30 is;at 3 mismup apRi V- osi | j ent so that it

reseal s, but need Budussi R B the vaide 17D ¥ecieRiY aDfRe seddklGreSidaafpibment 128 is W& ctbddome
sel ecti veI y establishing the fluid flow path through the valve 120 and 20

t he means f or Mg thyhoysing $25 mugt by disalaged, ?"I’lﬁ'P’ﬂ"’@'ﬁd@!@W 1he byanch pRszane, 138 nabe ditprtion of e
second nedi Cagayidn{lEhe SXEP Fblumelet ﬁuni fowin mé@ﬁbsxﬁJaedlﬁﬁﬂﬁﬁlﬁgtﬁual 19 te Biktvente U2 Rdin YRy Yhaximbn)
this enbodi ment, the nmeans for selectively establishing the fluid flow path
coni pri 48: . t hshume¥] lessipminiymyeiumeYe neans for reducing the fluid space

conprises the bi asge fk shieikntlfp237 A dobhvdaline WIW%WR&!SV@&WSW %mitnd %nﬁﬁ&ﬁrﬁqﬁw

v’h the present inventan is i|lusuated in Figures 20

ustrated, mplementback teoush theyvajve, 120, sineedhe4lit 184 e the sgal IBZE?S”MNMU I°h ﬂ‘t’ Paa‘ti@d 36 pepyethe first
housi ng 22B i g4 P3oQfhhbiind igs.CY! i Ndr i cal body havérp a 25 first end 230
defining a first port 231 and havin %pom ng second end 232 A nain
passage 236 ext endigsifep prpyidingpositive dow, 'h‘ti"'Q of the peasentinvertien hascotherradvantages. Again, the vaive
the hougisng. {Fgﬁhmnﬂodﬂ@rﬁ R 0 Shtaiioréd Shiw the orR2 I HE s 88366 Bines (hmain
housi ng 228. e naln passa general 'y cylindrical

section. An @aemét%ﬁhlwae%tg@emetm flugisiiected from ‘M’%@WEH&@ 'ﬂ?-om the main
passage 238 to theAd&ﬁﬁﬁmﬂlyi%rﬂQmZﬁa’y be fised taee..tm the st P82 idslaf) oP e BIDD carhila P! s
defined partly by a wan A sl eeve B i's positioned about the outsi

of the wag 3(?"2‘!19‘9““‘?‘?(53%1586\9@”2%'%?"&“&3&!)!‘?3%BE%"%W@&H&‘"Z?Q on an inner

surface thereof. Tﬂ‘ﬁmaﬂoﬁfh%d&{’o& tne mWﬁQL!%tsHQ Sitatbﬁsﬁrg%ﬂ 14 Hol¥ipBtn InfdGyh E}@$§@9ﬁl and
236 of the housing 2238 he piston 2 having a generally

crtcul ar0f i r sthe meprs '“Z?B"’BF repustippyin fiyid wang@ "B‘Fe '§1U"'P¢t‘ '“QGS’"WE%U'B"'UEH%FW
froma circunggr.ehams .satodtm R AR ntd@Rent, the aum)ﬁrse»@ctwew@ﬁfmgﬁn&ﬁsi’wp%mrasrﬁbmeﬂﬁﬁ
t hrough the head 250 of the piston 242.

PCT/ US991107 1588 184pyhileshe mgans forsduring she fuid spac epmpuspsibedigsehitapdy t he pi st on 242
and a | edge 261 f of #fGmbbdiménd@ive\B20 ifddccotdbiiRe h@Hﬁd ghéentinventior is didtFated ﬁtFﬁﬁrﬁ%tahm Ry

t portions of the passage 236 hari ng differing dianeters. bi asi n

er 27d i S disypye220ipriudss A housng 228 Apilugated. Bv!éo"awa?yehwm"t gvl"@q-caeedv gm 2

mat eri abg Squstaﬂﬁﬂﬁmtﬂﬁrﬁﬂﬂﬁi Jﬁtﬁ\avuﬁaﬁ %bs‘nbﬁ%denpfﬂg it seal 282 it
provi ded near the first end 230 t he housing 228. The seal 282 is

general |y 5 circulA/Peinrassage F?Etﬁ'ﬁ'&‘ W?"! e Frst ead 230 tewaids the segend end 2a2 of the| honsiog;  The main
preforned sGpaR@d 2360 defitddby'3h infehsult4te oft thdhofiing 228N s paisﬁphﬁr@fqﬁarawwﬁ}@ﬁﬁ cross:
The seal 282 is preferably constructed of a resibent material such

when it ret ursersion: A0 exiensiompsssaeecaP ob sraaller digpptes extends|frgd the BainRdsspon 238; tgthe secondend 232ef the
slit 284 is %ﬁw i Pédsa J‘q"ab stmbsef.m samte%t I8\ BRRZ7HA ptshﬁ.tﬁubt mygbme diitfe wal

operation of t val ve now be described in detail wth reference
Fi gnes 30 andUMhes&evagéarmferahlttas@emé@tosamwe=Pr&sq'herre'd| cal inplenment (not
shown, but “whi Ch gy idhi 287 hbudbly ohstiodel Bt hd HiSe 25 e Roufih 456 1 ﬁ.é'mstoq 243'as 2 body
second end 10 232. Vehen th |rst nmedi cal 1 nplement 1s o

.di scl osed ab&ﬁ@ahawngheenpfﬁltwww&S'Gf'd 25mer headHés flange ofyskindB7iextgnds putwardly fwaacl@merente of the
bet ween the q e 278. The user
t hen engages t %stéjgglg'&g%ngﬁ?@a 7?%?‘3%?%‘{3“5%%3%%”{ h‘gbnt?zlﬁ ir’lst port 231 of
the vaHe 220. Preferably, the nedical inplenment has a blunt cannula tip
237. The user advances the cannula tip 237 through the seal 282 until it
engages the end surface 256 of the piston 242 As the user further advances
the inplenment, the piston 242 is pressed tH-the direction of the second end
232 of the 15 housing 22B, conpressing the biasing nenber 270. When the
piston 242 is in this position (as illustrated in Fgure 211, a fluid How
path is established fromthe second nedi cal bnplenent 226 (such as through
a tube from an LV bag) through the val ve 220 to t he flrst rredl cal

T T . b T T o



25 fluid space in the housing 228 to reduce. Once the piston 242 enc Lvlters
the seal 184, the piston stops nmoving, and the fluid vol ume V\A'thi'ln['thha 2002
valve ZZO is at a m ni nmm anount V2 Because the fkud volune in the valve
220 decreases as the-second nedical inplenent 226 is di sconnected, sone
fluid w t hwo 9¥ss18fousi ng Z28 nust be displaced. This fluid nPGBYSIHIGEYN
the branch passage 238 in the tirection of the patient, the total vol une of
fluid flowing in the "positive" direction being equal to the difference

e, T ARl k0150 Oy 1 6 SO s

i npl enent tip Z37 enoved, e va revents |ater flow
from the fir238 anthdiintesectipmyl|teqresrions obithk pasiagecddt) having diffeping| dipmetgrs2 OThe dipsing enembbee 241 is t

230 of he HEUATAAF SRR alpReal nd g Al co i G300 AN RIS 5, 10705 °

Besi des provi di ngA sesiipots pre-siivseal R820s\providédeneay thi tirst epDZB0 of the Hyusing 2285 Fhet sedl 282qs) peineraily

cont ai nbng YRR G ARTIRPREE R SR Fp PRI ) BGIA R W o it vl

mai npassage maypass. Thhe seal2p2ic meferablyfconstaubreichf @msitient material shdh thatdwhersit retspsate eramibidsedquesitioh e

top end Z50 of, the .pist 24 not her .advant age, i s {.
strai ght ~t hrﬁfl‘@ﬁﬂ'a‘f’q 'Ef "?ﬁ'é‘%"ﬁ%@ﬁs cheg?ﬂd e elver"{sa?mf“c?as%'&ga"s’g'coh‘d end 230, 232
serves5t o el i m nathe oiadig@nbthd vaive 220 wihsow/e Besuribiet! In deraiiwithlieferacs to\Figlres 20 3@ Q1.1 Auser first

accordance with the present. invention is.illustrated . in_ Fi es.22. and 23.
T v o 3 e P D o e e v by i v 38 i ol iiE W o o i
fshape, 1bijke z:augw?mus ﬁ@mﬁ?ﬁmﬁnem benliehg)i dscmbihd obie, T2 rfvee enﬂl’digiagu;'s' qg@ed&l&&hhﬂﬂl 276
irst end 330 defjnir irst. port n econd en efinj
ond or . aesen th oyl o s e B o 8 e Pt . TRESH Bercieer 18 50 pcd Hoplepen

o ﬁOA pi stz:zawailﬂaﬂeﬁrﬁ_pmlahrluuﬁmgz'nt P:gmhwrh}-hihmbmmpmzmmggﬁp 23The 8! ston

as a genera circul ar head. th a e .or skirt ndi n
dowr nvardly t her ef" 5%} 39Yapees ﬂhwwqémﬁ?’émv“éh' 61?%9?"‘:“@ BR3p% phe '8@'5'%9%% ﬁé"'ﬁ'@gﬂ
354. At | east240nAx tRase Ggher fi%afces the iMpienéat Arechiston 242 isplessed i thidramionbbthe sefond dne 232 o5 the N
342. A biasing ehgnent 370 is. positiqned within the housing 328 between the
pi ston1342 JRefng "‘é"@’lfﬁﬁ?’"@ﬁ‘a‘%‘% ."g\&'l | ustrated, the element 370 is a
resil’ ~ent nﬁgb_erwmm Ipistort 242 hisCih! thid positiéh (_&hl&iﬂﬁtegﬁ\figﬂigzn agiait svpathyis &Gﬁlislﬁ@rﬁmdm
uoss~sectionlbwith a,.c|osed.interior side.an open ext er.i si de e
el ement 37D ‘EHW@'?‘&?@?IW"{ g?saﬁ‘fd\ 95 Afkquahcd tie fiom aﬁ?‘n tbﬂ'gg%‘ﬁé'?e 3"?3% R ‘g' first; pedical
ch am;)gr g 335; MMt h:h {@n6 m;a]mio@ﬁl fink Gatheie @ 112 Peria) Fiuid Rbws thiBdh e tiﬂ!ﬁ?et }ue Ednsivla Infbuginthe
provi ded throu e usin ro ojnt e rior .ther 0.
P ot hembor | peums 250 Riadmmaaisa i fesduet. it b Sarah Boveeh 1 A 1 i 293, e

is forped i nb@gshadelgf foidwihid thevalie2atPwiakhie secaid nielil igan@nt B @iyeyediBan akdum V8. eeve 378

h th ds 379 ' f t her.eof f . ' (] t
e Uy eads.on, JRRCRPEARE i oot 2 Bnal i AR 5 R 0
end 330 of tdasesTiid3d oy iBHSdirectibroof the didst mbBichl implerdeatr tinigly the exieasn ipassabe230.0 ACHHE SSond

@ o SCt | RPN Rl Paied SR s 7 o e TR e gt e RisCal 0 f e

Ui ased PO SiodsingZ28.2As thy pistoh 242tmdvds in this dictios hebissinghentbér 270/aande. Bia Causak thé fotakvolume or

SeeF Bhr . 1SR e 2SR pree St e 1 b4, B Rt S eipmcand e
When the fi ridvoidme it the vaiel 2207 it s miniswmdmoban¥2. t ypedi scl osed above, a free end

of the tube is gujded over the | | bet ween th ut.si.de .the waU and
Che i nsi do of -t ey Wabpekmeinhtines 224 frprots i tom et LBnens i, e
i rrg! errr:n_t 3|Qﬁidw'itﬁi|hrl;¢ Hoexing Efa&iusmuiipnaafs Ivhis fuid .hg?\m#uﬁmaﬂﬂch peYs b mahh.y.ﬂ&asnheme
medi cal inplepent has a nt.canpul a tip, . The user vances t .
cannul a tip PeuEm l"ﬁ?"lfﬁ‘@”m'l ﬂi!"@!'w‘ﬂ Qéﬁ ?°ﬁ"‘$ h@e@@aqe'ﬁ%afuazﬂt"feﬁgff’fn‘:’éwwﬂb‘ge paymum
end suBface vaitk volessitheanidmumiveime$212. As t he user further advances the

I mpl ement, the piston 342 ispressed in the direction of the secon nd 332
of the housing 378¢e @b!ﬂﬂm’s{?“n@ﬂsl‘f@““bﬁd’a‘gﬁ Ylye é?“ew’a'm“ '3‘7’6"‘?";&“3 fiud fram gﬂﬁ'ﬂa’?ﬂ!‘?&k
wi thin the GhgdHeR bacPRRBugh the fhe ZBkinedllie st DEAH G ked) DED 4IRS osifh 0¥ thie Passabrc238Viehr theHrst
the htnrsinp 328. -13 .1 ~ NOV Zt102 WO 99158186 PCT/I! 5991107 13 Wen
the piston 30230 thehousipg 28n0sition, a fluid flow path i s established from
t he second nedi cal unpl enent through the valve 320 to the first nedical

i mpl ement. Fluid flows through the tip 337 of the cannula through the
passage 357 in the first end 354 of the piston 342 into the passage 336.
the total volme of fluid within the val vie-320 when t he



second nedical inplenent is attached and fluid fills the passage 3 %WOIVhZUUZ
the biasing el enment 370 conpressed is an 5 anbunt V1. Mst i nportant
when the second nedical inplement 326 is disconnected fromthe val ve 320,

the val ve 32 fluid to flowin the direction of the fi | cal
I mpl ement th‘?%??é#ﬁ?‘ie second port 335. As the second nedi cal é%gﬁgﬁ’g?ﬁ%
I s di sconnected, the biasing elenment 370 forces the piston 342 towards the

first end 330 of the housing 328. t O At the same tinme. the biasing
ebertrent 370 ex paBuldes providing aiositive towvthe valve 220 of theesant inyentienhastolher agvantages. kel valvee2 2 of

fLuid space g fulg BRARENS EHR TN S bl 1o T4neA0ng 5 Ghtks Tl

Bt Fequce noves upwar
whi ch it encqoessigen3s. fﬁmpaeafwsﬁmch tinhﬂ;ndp;um;ttarﬁommomndﬁiﬂefnp pisam2t he fl uid

vok-rrre in the vArgw St pue ol A AR R ol i 192 e

di sconnext ed t6¢limatelstaghation atbasni t hi N t he housi ng 328 rrust be d| spl aced. This

fluid th t 6 i t

ot ahane. or RS FoBER R0 e b ehiobaet) T e 2fcms

t he differ encgvelae0 Meaes ahiising BagWHIEH [ gededllydyiadeivd in kms.ksttmummwnnemu eHNGYimént. Thef
revent S S| OW O

Once the inplenen p 337 .i val ve at

F1 it from ©iBen 28 bafhdtet oot depen itoons HE w2 Pt 6 SRS teoe i . Sptios

(él oegs of f thgaﬁmmgﬁﬁaoﬁmmﬁmwumt end 330 ]ef the housi ng 328. ; 20

esi des_providing a ive val ve resent |nv

s ot " acvant Sdouon 62 dovalaiiioned B 18 pitamciis Py i 02t Bipmeca: 5o fead Soe

flui g flows tulhﬁ euﬁguoahm .‘mumga dmmmﬂwﬁr&u@emny&toﬁrﬁmghmerpmjbtnhﬁeﬁlm.hm
odi nent va ve i n_accaqrdanc invention is

'ustrat ed ISt pRegessaged %E"de%wﬁmequqg’ép ncI udes a housing 42B

which is general | A biasl@leingntd70ts Qoskithd viiinithi m@mﬁmmﬁuﬁmﬁns\oamenﬁmemsmsb%

above and illustrated in Figures Z2 and 23, hav "g@?ﬁﬂl rst en% 430 defi ni.ng

a first port Mesigted e eloment-370 ip resfieqt momber wbichiis Frcyly u B2 gFaerale, L shpaed crosa section

passage} #4136 @ﬁﬁﬁﬂd&ﬁéﬁﬁ&ﬁgﬁuhh@hﬁﬁﬁwg 428 fromthe first to the second
ends 430, 432. Agai_n, a pqrtion of the Bassage 436 (—:i?r the second end 43

i s defined by a wdhe dement 370 copperptesawith andnngt syrfacs Aithe hoysing 328 fpdetifep phambers3 gf"h‘@"""‘"

sl eeve 478 hawgh i padsafelB¥B.COne 0f mole NénB AP areproWided Mrodgh thie Rdusingrval froil el poimGestedolhér@Pio the
seal 4B2 which ha a precut slit 484 is provided near the first end 430 of

t he housi ng Apmberd38; 't he | ast enbodinment. 30 In this enbodi nent, the

bi asi ng el ement 4Mmcawmﬁeﬁsleae sbrmuﬁmﬁmrae.du 376 ie Sorrhetl ﬁﬁrauﬁlvmmmahﬁwmehﬁm
holl ow jnterior 471. he inte r 471 of the 'eil enen '

o A0 0y i oo LTkt @7 on o e S P B30 PR SRSt (e gn il

or vents 475 .confecoOnnecti on n pr ovi ded between the el enent 470 and the
PRI, T che - e SRR RN o T
WO 991 58186 Bﬁﬂlshﬁ%%aw iasttma.gﬂ e housingS328. bl BB21fpre-cat 1qiorinra sk BE4WhEh, Whén tb4edl 382 &
ol e e sk whentepim SRR BT, | | Cdos. o nead 450 and a base
45Z whizh are hal fysed mlvavssziwaeﬁis mmstaannbwagn wead flrst ddnbecte @ MREMidRal ipRmIAE R6h
and base 450, Fllglu5u121)ct)|;c thee %ﬁ%3?latsiltwcmcon end 3 41:3)’1 t‘:uq\ousmgnﬁg nﬁﬁen tthg ?irst me %al tt]n(:f; emFJL l? 91 t aati;ﬁ
disclosed above, a free end of the tubs is guided over the wall 376 between the outside of the wall and the inside of the
sieeve 378.
The user then engages the second medical implement 326 with the first port 331 of the vaive 320. Preferably,
30 the medical implement has a blunt cannula tip 337. The user advances the cannula tip 337 through the slit 384 in the seal
382 until it engages the end surface 354 of the piston 342, As the user further advances the impiement, the piston 342 is
pressed in the direction of the second end 332 of the housing 328, compressing the biasing element 370 radially outward.
Air within the chamber 339 is forced out through the vents 375 in the wall of the housing 328.
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t hereof extends radialiy outwardly around a portion of the biasing

el.errrent 470. Each piston 442,443 preferably has a 5 tapered are*;ﬂﬁ@vi mnz '
the head 450 thereof, the.area 453 in the pistons 442,443 cooperdting to
forma guide, as described in nore detail below The pistons 442,443 are
arranged t owelvasslach ot her along their wait 455 in the' rc nACRUSPINILI on,
as illustrated in Figure 24. The pistons 442,443 are arranged to nove
radially outward when a nedical inplenent is pressed between them as

glustrated in FpulyenrdRe piskh Win(?lfisf %:Qﬁn,\‘aalluM Plow! gieh iOEstablisted rTER JcE edidaPimPiEnent

follows. A user first connects a fbst nedical |ng!enent see F~pure 11 to

the port 435 thiughthpvaiee@lin the firsf qnedicalimplement. nFluid {awsstiroygh thetip 337/ the canpula thrpygh the passage
di cal inpl i s of , ' i '
medi cal | Mol Qg Jg.,a I BastJm bt fhi Féiﬁgb a@@gvf\%:ammeeﬂmﬁwgh the Jab@%ig%}gg the’

gui ded ;over etween the outside o e wab and the Insi
the sl eeve 43@ondTiadicalimpiement iy @ttacked gadcfiuid filsbe patsene AP Wit dhechipsing elempnt FEheompresged:ivyan
the fi rsd por‘,‘l;,mmiiir of the vahre 420. Preferably, the I 5 nedical inplenent
hat a bl'unt cannuia tip 437. The user advances the tamula tip 437 through
the slit 484 in t [Mostiwertent When the sedond medicahipelemers 326 e dissenargted fson Be valre 329, the valve 520
442,443. As th . - Ll . |
are prossed A 1 st b bty e SneFimh i Bhi0f the secofol 5, A0 e 35 i
el ement 470. implemeni 328 isrdiscoimeted oldiasingretemant 37P foscEs]thepfiston BA2 thyvasds ithe dirsténd R3Ot thé Tidsing
forced out tﬁiaough the vents 375 in the wall of the housing 328. Wen in
this positiofy a fluid | bw path is estabished fromthe second nedi cal
i mpl enel®t 426 t hr Quthhsamitimevthd biasing2éleméri2 G70 expandy dnwhridly, sausingeackeduction i thelt@stwoldme or fluid
Fluid flows through the. tip 4 | 36, The
i vol ume A AR P frrefesRn s Snd B ol S0ES WAE iom puliez
inpl ement i s maves dpwbrdicho a poiht 4t wbithit dntobdtes théseal 3805 hagjson 4GB movinghand khe fild wibmewithin the
el ement 470 Cﬁ'gﬁioe}zeqn.i sagor.lmqgount V1. Most 6nportantly, when the second
nedi cal i npl & i e 0nfiect ed from the val ve 420, the val ve 420
causes thrid to fBeuusethe flith@lseé in thetalved0 décressksas fhe seeond medichl implbmentr36 ie tiscarinected, some

h h d o . i cal ' . 426 i .
1 s oot ea g sHin g B 428us 4 B IR SRE malE i 3o BT btk .
inwardly to thetal yiosd of Hlullilowitglinabe "paitieed diiectiortieinpiene! @ the différentd betweanie maiismen volueyt
bi asi ng el errﬁnt 470 exa%err}gs i nwardly, causing a reduction in tha total

f

vohnrte or ﬁi"&"‘@lﬂ%% t he passage 436 between the piston 442 and second
end 432 of the hoomb ihy impihknt P332 it femoveli e sshe 330! PrevdntSlaentiomuieitfieid from ehecfin tmiadical,

th t ' d.the vol t hi h | N i .ni t

V2. 30" Bl au BRI 1A 355 e I st iy 8 ol oo B B e 00T

nedi cal20i npl enent BA@E pioddingls weitimm flanc the shive 32rvithe jresentiinveitioiniam othen advintages. Fidid stédftion
t be displ This .flujd. . in th

i rect on of *ageleredsics 4 fioBShorpl iy 123 RSN ARGt | | [

"positive" direct Aéhhdnbidiment wiye40 int apcotdbnee withfthecpresentdnventientisituetrated mdrigures)24 andr25. This

I V1 | 1.0i I . - . . 9l 581
 Usoo1 107 1obe Bl ha s Y43 R s Yol ii"lérr"é'F‘é fo e phlyig 378 épﬁgﬁ'o}‘&@ thsFibdd o
pr event siliksadtelin Aghren22 afd 28,Ihavingl a finstend 430 defibing actirsteali 433 kndiarsprbral wmd W32 defining a second
th t h ' th | 482 , 436 the first
end 43%r t MEbAre o8 wn Broquinat 4 b iR BNRIB B IARE ' 00, 1" 200
of the present br kg agpomidnasthaytassage 438 heanmGgeond efd A32lis Jelionggidp s WaH76.5A g@nct78 kdtends

prevented since.th id fl .t hr h ' ' erally a
strai ght pat H’."gﬂg “@HH' H‘Bﬂ”‘%%'ﬁ??é‘%’%ﬁﬁ' ‘Pﬁ%‘%@?ﬁ“?‘?"e"é‘?‘?“ﬁ%%‘gﬁm , them may
be provi ded nore A8 whichasst prarst siAB érpeovided géao the tiristcand 439 ob che hatiny 428 @s in the last
above- descri ?@ﬁqﬁe&nct ion) such as three or four "pie"-shaped pistons. A

si xt h enbodi al ve 520 in accordance with the present invemon is
U ustraed i n Fi gintisembdimeandie Haging eldmers T0romiprises @ tonwt stiaped, rés@int elenerm having aiolidwdinterior

tf~e first | nent | 0 t that th | ve. 520, i dt
hive 5 dir ectny dhg el ol G doman SHERE catibae Vi G i eyl 44K g oo
| ast énbodi Np4sdaged B VAR 475 AvionnbrBdd iDrovidédi berwesn tueleledlint 476 Rid theyasssged U8 StioR@rerpsdGhat air

which is generaly cylindric in sh . _The housing 528has irst end 530
dei'utinp s f"i“i“‘g%"’%fhf‘“ﬁ%gf’ h&’ op fr E’?fﬁﬂ’"é%d%’é?’h"éﬂ?‘ﬁ%’ﬁ@f"ﬁ”gg{:ond port 535.
A passage 536 extendsdt hrough the housing 528 fromend to et
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.A piston 542 is novably positioned within the passage 336. The |ston 542
has a generally circular head 554with a tubul ar section 555 exteg J»nv V 2002
.centraAy downwardly therefrom A passage 557 is provided through the head
55415and tubul ar section 555 of the piston 542A spring 570 or_other
for blaring"P¥88¥fti oned within the housutg 528 between thepﬁya't{f%%?l"df
the piston542 and a | edge 561 fonred in the housing 528 slorg the passage
536 between the first and second ends 530, 532A seal 568 is provided in a
groove in the Circlnfiscambuininak pasof ﬁnamemm&mdaw\dinﬁmldnieartvheinpiestaamsﬁzuﬁmm

S R A i S 43 R e

passage 536) dphrandingowall @65 dombctsghedeas erllbasel 450052 effetch pisah 465G incr manidOthidnie head anDbase

{Rer cof T 1 HS e s amighy s g e S e S, FREes A2 A g b

integral by f OmgiRelarkd 459in e ﬁeamnrmrsbdere ared 458 aahe lpiawbrs 44243 dobieraiing & 164 G geide] &3 dBBribed
t he passage 536 at the second end 532. The sl eeve 578 has dtreads 579
thereon for J&BoEbElow,y engagenentwith threads on a nedical connector. 25A

seal 5BZ is provi dngpisiaess2assareairdngl toQtifleathther@hngtHaiewilO45S infilsdic fofial poditicn, & Mdskrated
582 preferably_obscures or seals thepassage, 536 througqutlfé'e housi ng 528.

The seal 5B2 i B8 E’lﬂt"“?’ﬁ@d‘?%’%ﬁ"é‘\g'ﬁé“% radigh, oupward when iplement 15 @Fpssed befween
i t sunbi ased nw;,um.aﬁ,wukmtrat ed |n Figure 26) is chased. Use of the
val ve 52 of tfds anbod' nent is as ows. A uEer first connects s first

medi cal ¥ npl endrt Yse atths vaivg 420 of ghis ‘B‘b'tdﬁﬁ'“ B {olios 5A user i1yt contects 3 st medjal dmplemayt (see
the housi ng Sigge 1Mb R péri 435 bifelsectm @hdCadh of thaHoRIAGES2S. wsen@fe f.fst ﬁeakarmmdt ﬁra# A& Gpk

mve a free end of the tube is guided over the wal 6 between t

si de of t Hisclygd above, 3 res aiof f"h%‘?’d@“ﬁ!" oyer,the wall A{fibenyen "'FH%“"B%‘P’ vl @ng 'éh'g%?gé's‘he
t he second negleats. | NPl enent 526 to the fast port 531 of the vaI ve 520
Preferably, thenedical inplenment has a blunt cannula ti

advances the cannufhgusgrthsn engegesihp F%@Wdﬁiﬁ@"‘?ﬂ'ﬂzﬁ?ﬂ!‘ firt P?‘h‘@‘ Q'é%?l ""'5‘8‘@% rﬁ"?'F‘bIVtm

e ngagesi$§he hach impdnefhasla Biiu Rindik msilﬁ. use’r\wvsnae:waﬁma i 37 ihrdiigh & YR BEShs $26 482
i npl enent, the _piston 542 is pressed N O V 200L WO 991 58186

PCTNS9911071 3 n nopget the-hepd 40 %f“'t Ripton é‘&f‘&?\ d"é’ﬁ Mﬂ“&f“"tcﬁéhﬂm'}‘fdh@wm 442,443

conpressi NG tapresdnd dadhdlly &&ley Mool oné’\énﬁtﬁ& &Wmmraﬁﬁ&msw Vaithia @8 hEleW interior 479
through the vents 575 in e wal | of '{ﬁgm ng"528 Wien t he piston 542

isinthis pd’%!"!?'ﬁﬁ“‘f%'g'“ﬂol"d‘g‘fdr%'ﬂm'f‘ﬂ"ﬁ | of the hopsp 9285 | ow path i s

established from typgni aﬁeaﬂmmmn w pamr.mhmatfma fhe mhmauiaa nMIGMﬁﬂZE HooubtOthd varee
first nedical inplenent. ows through the tip 537 of 5 cannul a

it oughZ8 h (AR B S FPATER Fid St ranbae iR g o Wnssnsiiiaa e ssets 456 e peLpplu
fills the 8pammmmmmawm wiRi the SeBohd MEal inpRméreia dtiaoied andfilid I theipBdsspd 4361 With the
The total volunme of fluid within the valve 520 when the second nedi cal

i mpl ement is b&f"!“é@’ﬁ’éb“ﬁ%"’?’?‘&l‘ﬁ"‘f"f"l“?vg t hese areas when the spring 57D is

corrpr essed is an angsthngoniddy, wmﬁ.& setuamrukaawhm MEa.sdnhaxeaaﬁmdvmdmmb vam 420
| enent 526 is disconnected ve 520, the va reﬁ%ZO cau

(G0 f1 oveatsH 0 Tl indiedregi Hfheé'ﬁb"'ﬂ"\"?g?"'?@d'i"w the 3559pAR9 AF5. (A3 P’Bd@’ﬂ"‘t"ﬁ@“'

second POt Srifment\d26 if Giscorsid) the I5Rsihy Giarhent1470 foreRd BdTisidns F2243 Rdisly inwardly Foxeidt @kinion
the spring 570 forch the pi ston 542 towards the first end 530 of the
housi ng 528. '"Fﬂi‘%""b * 542 novenent causes a reduction in the total

volume or fluid spaeR shni tink the ﬁ%@a&em&s@exmasmmy daRingd RivBIRn 4R (R oltiRCo? Riid
end 532 of the housing 52

g Once t he on 542§§D gswﬂg$erdl to a point
at which it ePREBMeatsions 436 baneen thepsion Spue rache pipiens 442840
vol une wi t hi mu&MMakwmaERPndp&oﬁhgaﬁxMﬁwmnmnzwﬂaﬁmmuﬁm fluid
vol une [n the valve 520 decreases as . the second nedic i mpl ement 526 is

di sconné®t ed, soneBeapuss the fld vejumgmithe vatye A0 decrpasesas he “5’2‘8'“%@ {mpigrhent 128 15 disropngcted;some;

fluid moves tig QligH the NORing 428 RO disphiced] nnstfmmdasa&wgme msagela@s iRk bifkEtion ofttmﬂmm
total volune of fluid flowng in the "positive" uection eln?eua
q.

the di fferendke wavdymeat tig towispin fW%"WbI“EFFW%“F%%"%"h@eW bet 'emwvwe Vi
Once the i nphgREvhinddmVvolane 2! S renoved the val ve 520 prevents later flow of
fluid fromthe fast nedical inplenent therethrough) since the seal 582

cl oses of f the passage 536 near the first end 53D of the housing 528. 20
Besi des providing a positive flow, the valve 520 of the present invention
has other advantages. Fluid stagnation is generally prevented since the
fluid flows through the housing 52B in a égntlnuous path. A seventh

enbodi nent val ve 620 in accordance with the present invention is
illustrated in Fgures 28 and 29. This valve 620 includes a housing 62B
which is simlar to those descri bed above with respect to val ves 320, 420
and 520 The hou5|ng 628 has a flrst end 630 defining a first port 631 and

o o P~ N N o o ~ N - ~ - Fr U ~N S .



circular outer shape. The piston 642 has a top or first end 650 which is
slanted, and a second or bottomend 652 which is tlaL In this enbddl NG¥ 2082
resilient elenent 670 conprises a generally cylindrical, resilient and

non- por ous Inits resting state, the el enent 670 pref erab

%erl al I)/ has
an outer di ANB¥%BWhich is smaller than the diameter of the p&SIARIONG}3

,9 4 NOV Q02 WD 99/581S6 PCTI US99/ 10713 636 in which it is positioned. The
el enent 670 is positioned on a | edge 66t formed within the passage 636, and
the bottom end 65Z0m# tht hip 43 the infleRent 326 & vereved 3. vOBG20 preveitplatecibwi oh fiidieomsthelfirst

ot i ming. the. PRy SV hel? el B33 006 o 48y ol A Ve a2

out si de wfaces of Bdsides pelidingmpisitice Alow,ithe valve A20rehtbe nréiermimfemhn pestier ddganfabesti Mhid seagnation

fl ow bet ween the nt. 67 ho bel ow. Use of
the val ve 620"8’1“"?'”’%"’579‘3'88%@”&“ ﬁ'&é"\“’%\“‘f‘ mﬂmugésgfm 'ﬁeconnects a
first nmedical i nphAy wibd aphreciated by those skilddlin thoart, Iﬂmmi be gdvidedaiorettifae tvwcpistunglcodppaiting
634 of the housin i rst nedica nplepent . is of the type

di scl osed aboifeethe: °?‘§'§'§"’éﬂ'&f“odf‘° “"f‘l‘l?)é""?%“hb’ﬁf"aﬁ'ﬁ P8V "{"HB“’V\/aII 676 between
the out si ﬂe of tth mgemmhehhawmm stcordaiice inhﬂhestieﬁfﬁt\llﬁuﬁﬁﬂs iluitﬁte?h@ngt:cﬁﬁlri] aﬁd'!?lnl‘hls
engagestesecon medi nt 626 to the first po 31 of the valve
620. Pref er abpRpodimepidalyss 'éé‘!"'r';F nz'méﬁﬂ'é"ﬁ'ﬁ)rﬂﬁ?' @ﬁﬂﬁﬂ %d’ﬁ@"ﬂ’ d 19-have 3, disct
advances the mrtmwbrammganeﬁ?sﬁﬁrmﬁnmhntemmhsias'xmﬁﬁﬂu.in the seal 68Z until it
engages the top 650 of the piston 642. As t

ser furth advances t he
T 0™ e i o T e 520 of s st O P Whets 5 gy SYavEaL 1 o Tomopiig 528
670. When in jafj frstRMS530 délifing Nirst bor 531 ind Wsaod End 532 dofining. P kecsnld ot 5B5. OPatsBifd 53 EiRAG
ical inmplenment 626 through the valve 15 620 to the first nedical

| ement . FI tiough the botiine B2R 15BN i p 637 of the ramula tfuough the

passage 636. Fl ui da pisiondslad QWMY ﬂuﬁnhﬁ‘ﬁﬂﬂﬁﬁipaiskb@:iﬁ aREpiston 8420 hat hiemlréﬂ?head 554
grooves 685, 686. The total volune of fluid within the vaI ve 620

t he
second medi caWithia syt section 553 extpnding connaly ‘QHEY“f“'V (egafram- fpagspus Spy-it proyded ‘USB" ‘a‘h'l!“ 554

that spage befy@gir sediibn 556 br thepitonds2t he pi ston 642 and the bottom of the seal
682 when the piston 642_is depressed is an amunt V1. Mst |rrportantlé
mon

when the second nelipengP q‘?’rﬂ‘f"éﬁ'&’ﬁ’c""@‘fﬁ'ﬂFQ“"B?"%‘@B‘HH@H‘“@WWWM@“WF@Eé"

the calve 6205426hdG RbpE 65 1hrinkl ithd Husing s:wawma h&aﬂlsnmtmanm;n snbﬁc&m nsisaEdi cal
i npl ement through the second gort 835. the second nedical |nplement 626

i s di sconnect ed, tMhiea GP&ispravdedsin & prasyeia fh E""’F%‘%“lﬂ' Fgece Hb‘h’p'?"g"t%ﬁ °'6932"\9b§ﬁr &) sslar

to that posi tixeesi Provid" sPduiCtne thbule sekisnG5% Rbar ivé\endoppRsitt MiTheatl 559  ThdseilS5bY 869 4l off
the tqotal volume or fluid space in the assag'gm636 between the piston 642

end seal0sB2 RItipnsf e payspge 536, Farety definipg 4 sqsiads awfile) W dly to a point at which

'rt encounters thepnsa ore Ghid)575% h@prﬂmtmmh%mﬁng%umum)maﬂ%ﬁheo :ﬁé Met 538,
volunme within the valve 6 mum anount . V2 Because the

vol ume in the vahri&e #s "P]gé}"’e‘&@ég‘"’éé%t Femeqly foaned, wih the rempipdey) %F’EH‘!"’"@Z’G‘ P’S’ 576

di sconnect ed) defingiihe fabsdge®36\btithdisétordlodd 5500 Thd sheve 6BGhasMiids 578 tﬂh&ﬂhﬁlﬁeﬁﬂmﬂﬁl’bhﬁgm
f’ld noves throu h the pas sage 636 |n t he dlrectlon of the patient

vol une Yhty QiP'bP'Pﬁ"'ﬁM’ Pn the "positive" direction being equal to
the diffgrence betayeseeztisRovidirbanineirst od 800! Wd houdin) $28. L TAEseBEY praskidbly GiscufdFor Yedls the

passage 536 through the housing 528. The seal 582 is pre-cut to form a slit 584 which, when the seal 582 is in its
unbiased position as illustrated in Figure 26, is closed.
Use of the valve 520 of this embodiment is as follows. A user first connects a first medical implement (see
Figure 1) to the port 535 at the second end 534 of the housing 528. When the first medical implement is of the type
30 disclosed above, a free end of the tube is guided over the wall 576 between the outside of the wall and the inside of the
sleeve 578.
The user then engages the second medical implement 526 to the first port 531 of the vaive 520. Preferably, the
medical impiement has a blunt cannula tip 537. The user advances the cannula tip 537 through the slit 584 in the seal 582
untit it engages the head 554 of the piston 542. As the user further advances the implement, the piston 542 is pressed in
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30 Once the tip 637 of the inplenent 626 is renoved, the valve 62D prevents
later flow of fluid fromthe first medical inplenent theret hroughl, s,'gm;ezua!
.the seal 682 closes off the passage 636 near the first end 630 of éh
housi ng 628, Besides providing a positive flow, the valve 620 0( the
present i nv¥R1%6(%as ot her advantages. Fluid stagnation is gBREMSPYP7I3
prevented since the fluid flows through the housing 628 in generally a
straight path. _18  ~ 4 NOV 2002 WD 99158186 PCT/ US99/ 10713 An ei ghth
enbodi ment v akeviection o thesecend end B3Rphthehoysing $28.:cpnepresying the springiSA; s mitkimthd chamber 539 is forced

illustrated i ' i | 720 incl ud housi 72B

whi on 1o of miop gFboifsiRe 95 AR withy nefllspm B! U 12D D MBS Bl v 290, 520

etc. The housi ng Wén thepsten 543 is itthuchositio @6 Mesteftedrin hgyre 27 & Hnk opypeth is2Sdblisheddrom the
d d 732 fLni. . 7

Fecond o 7 SGRpdikedy ORI AR B8yl bARR 905 0 MALSAER B30 e

portion 5f t hanybaragkbe paSage HE7an the fiston S42Gmettle pssage B Fluig alshdily thecspiacipbetvaeentbel sbal 582

776. A sl 77 .ab N 7¢6, th I 778 hari

o i eade. v 78 i tes BEER Pt SAL, Thelo YU o gt S X i 4o e imbig B ¢

slit 784 is ptathed ord duidiilethest dneas When the sping 570 is20mpressed inan shauntMing 728 as in the

| ast enbodi t. Lp thi dj t il . el t, 77 '

goner al Ly eyt i nar Mistmboy RS et et FRpelyGinb s BsS r y SPARAD fiand's20

sth ate, ht hg_ e lcsysee fiid t6 ﬂﬁ] imheﬂiertiaxb&fyh; i@ smeditsl impléne hm_ uti*bupmmt srqm:/\i_nhcsbsdim uﬁImMmdicalt

than t i a er .t.he passage. in i C i S, nositi e. n

o et Thos. Swionar 28 s ekt 33y 5/ b k7 ol B B D D8 o o bt B2

el ement 770 pistor 842 miverteieslised @ reduction il ¢ totabbluhenr fTRICkpasd ih the pasdafecS 36 eteénip pididt542 dnd

ed canul a-e ' surfa 81 a.defined st the top of . .the el enent 770.

Pt Son! L Secoo Ha ST R s B 8 o o sas el o § DL i Ayt ool 662
Wi thin the eh psoistofshkbritgPandthiNbidNdiumk withinaelveel520 is ftfa minimem @ ¥21g 628. I n the
erR00 T ! 110 o g i S 5 i BB e
f gl bws. lsA7 gz Bid ﬁiihﬂ% nmrorsmnsh 18 ;gp'zaea.} mrﬁldﬁ Ridvks thrGugh :;nﬁsutaw?sese thﬁm?a_meof #he patiéng
t he port at e second en .of, .t he housin en t i.rst
i ool i o U s A e S o 3 s e e o B e 2
gui ded over telx@hevimitum vehmb¥d ween t he out si de of the waN and the inside of
the 20 sleeve 778,_ The .user th enga t he cond dical, [ npl e t 726
to the fi rs;/ por t D“f%i’d?" é"?/gi&v'é“g??fawﬁ?éﬁtgﬁ?m“ Fﬁéh%?fi '@ﬂﬁ"’f‘ %BMF&"‘
hﬁs aI bhurt e 1Berethegdgh, /5B the BEBESSR SREs of the paacags 36 ear hecting brid 830Cof fhe hoaking 5281 ough
the sl

(D Sl 00,54 e 55t .o RS GRS e, Bt
el ement 770 isgencraippriversediaiote the o diawcithryugtethahoging 5281inchl cyntinoms@atanp t he vol ume of
e opate 71y DUl Ll SRS Sl s ni B e e BBl P 55
I npl ement 72 &istvblu(ifzgltlwd: € housirig 628 whithis $irailart th thosk descibed aidek with kespetttd veives 820, 428-bnd 520.
S oL o R PR S AR SRS g
736. TIBS t ot Abassagd 636rextends thiobghitiel housidgl628 fronivie fissttlo the secaht endd 630,632
Again, a portion of the passage 636 near the second end 632 is defined by 3 wall 676. A sleeve 678 extends
about the wall 676, the sieeve 678 having a number of threads 679 on an internal surface thereof.
A seal 682 which has a pre-cut slit 684 is provided near the first end 630 of the housing 628 as in the last
embodiment.

30 A piston 642 is positioned adjacent the seal 684. The piston 642 is preferably generally disc-shaped, having 2
circular outer shape. The piston 642 has a top or first end 650 which is slanted, and a second or bottom end 652 which is
flat.

In this embodiment, a resilient element 670 comprises a generally cylindrical, resilient and non-porous material.

In its resting state, the element 670 preferably has an outer diameter which is smaller than the diameter of the passage
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the second nedical inplenent is attached and fluid fills the passage 736

and that space between the top of the el ement 30 770 and the bot t‘lOLnNﬂVtﬂﬂz

seal 782 is an anpbum V1. Nbst inportantly. when the second nedic

i mpl enment sconnected fromthe valve 720, the valve

fluid to f|‘§§vd9%8ﬁ1€ direction of the first nedical inpl errent'%?rhrougﬁ) ane

second port 735. As the second nedical inplenent 726 is disconnected, the

el ement 770 noves upwardly to that position illustrated in Figure 30. -19

1 ~ NDV Q002 83@inomhick 8 isgesitioredr/ Theselement 636 is gositipned: 44 & ledgg §B1 formpdawithig t tke@aﬁmﬁéﬁ apd-the

the total volyms ofes2bithePsaf@ee i N the passage 736 between el enent 770 and

the seal 7B2 occurs, unto the fluid volume within the valve 720 is at a

M ni mum amount Y2, Greues S85RS6 whionmed in the sidecyyoll phsheinpysingt§eB within he papsage GRS drciudingethe pagsion

the second Mitofifie k@?éeﬁ R bropteé Bl o6 i SEREPGRG e Rk ;ﬁeu%h%%mnt 705 drfbfner
UI

housi ng 728 nust I spl ac noves roug passage
the dirécti orwhigh petmlefltmam {lowrberwee the ¢lement §70:0hd thechbusing:528; s destrippdcbelpw.owi ng i n t he

vol um VI 1 ass ¢ neotore 3 A b £ R G RS il e

i's renmoved, tFigae Victb the pofCi35 pirtke\secaridend mef tha‘ ﬂousmn 628. Whenithg fifst medical hlvlelhunKBtnf the type
medi cal i rrpl her, thr h S.I no t.he, pass
736 near the%n$ da" ?15 ‘P&lg H!l s"f'eh ‘7%358 é"éﬁ"glega%drige&%wﬂdnd 'Rf)%%n??{e 'V’e

sl ow, the valslmemo of the present |nvent|on has ot her advantages. Fluid

ousi ngl0725 i - geri i el P Fen ey g ¥l al 1Yl RSl el pe

accor dance V\nnieihatmnm &5 @ bl danwvietit 630 The Wer iadvinces the cehnglaltipi 637 fijouph the siit @83 ihekea 682

i o 1 o e e Bp S A 3 93 iU ol W, o R A s

i1l ustrated) diﬁnarﬂwmprmgmﬁﬁalaimm body haV| ng a first end 830 defining a

ext enda f r om the (AT SR iRl oy % SR 5 e b BPRTER o g v

The nails pass20m it medical efplemear] Flaid fiows throupiehe tpLa3? ofake wﬁulaaxmg tmfpaskdges:motmid 18]

exct ends t r orPHE o) 8 i St e Bl Bt o o103 s B EBF B when
passage 838 ihe sqating medicallimplgmetlicif attachelf ahryllunlma/ah basfgt@3tdandithat spayderdeen the 3op 650 of the piston

| i ndri cal hanyt h
536, A roai | P AL SRS Bt AR i Bz R Y0050 o1 o

housi ng 828. The dbalimpBaaatlyheben the speond-meslida) implemveatt 66 diszonngoted frqnhbr aive 6201 the va!yhsqne

for fitfing wthi S ncI re~for

s@& 88?0 hr oﬁaﬁﬂ” \%H’ '%ﬂeiY ﬁg' ? hachon ‘?%1’" (fq'PJ? mmq'%"yre n'tmma g'?)g%sa %éﬂ "gg'fd'“'
882 i s pref eimplehept Eﬂﬂmsmnnmtmﬁe element 870 exppas, fmehemabn 64 21apwartdiip £t that positiert ikusteatel in
returns to tFedggsition as illustrated in Figure 32, where the s@ 884 is
cl osed and fHd s prevented from paci ng 25 therethrough. Mre

I nportantly, howewethy satiméneasiicti@dithe tstalaulm rfipid sum in(thecpissagh€36 between rhp pistareB4? arids

ssed throu Ne s east ort the s 8
the directioff %PE e fdm “?e Pan &2:?6'” ?pwf’ ( ﬂ"é‘lang c&ﬂé"‘%tm gﬁﬁ“ﬁ%&qﬁ ‘l']é"a stops
: pace @5 vol meving. |amhedhdtnmmms\nvnye$ a mmwmmm the sanme tine, the seal
882 is arranged SB“EJ;‘,‘E\E, lm(\?oﬂmg inﬁua LaﬂPéz%'I&PeEm' a§ the second medical implemant 626 is disconnected, some

fluid within the housing 628 must be displaced. This fluid moves through the passage 635 in the direction of the patient,

the total volume of fluid flowing in the "positive” direction being equal to the difference between the maximum volume V1
less the minimum volume V2.
30 Once the tip 637 of the implement 626 is removed, the valve 620 prevents later flow of fluid from the first
medical implement therethrough, since the seal 682 closes off the passage 636 near the first end 630 of the housing 628.
Besides providing a positive flow, the valve 620 of the present invention has other advantages. Fluid stagnation

is generally prevented since the fluid flows through the housing 628 in generally a straight path.
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retracted, the seal 882 rtwes in the direction of the second enq @%\szunz
t he housing B28, reducing the fluid space or 30 volune therein. " A'sleeve
878 is positioned about the wall 878 at the second end 832 of the housing
B28. The sl eev 78 preferably has threads B79 on an inner syr r,eof .
The operati‘B/ 9§fsacﬁe val ve 82d wilt now be described in det a:i’f:traf§%ﬁ}'gﬁ3
reference to Figures 32 and 33. A user fast connects the first nedical

i mpl ement (not shown, but which may be simlar to that |lustrated in Figure
11 to the branch phoreighth gnibodimentvalwg 780 i@ acgordaare Kith i MegenGigveRion iPEIEIAYYdOFieY BB 33
at the thud . i . ' i

di scl osed abg@gyaﬁ? ﬂzé’ mtmprgga rIe‘"tr%ﬁu %? 4;‘"t'&?:('as qﬁﬂahgﬁ“se agﬁ%ggﬁgﬂ%%@ﬁ@% %ﬁg? gm'

bet ween t he out si dibe ipfising 728 hesalfirst enhZB0 déliwngi arliest pire 7 fandtalseson lend 73 defBing 2 seEdnd parsZ3b.

t hen engages the i ' f ort 831 of the
val ve 820.g PrAé'Fses?ugmggﬁmg'g"ﬁ%@Jl hg'lé'ﬁﬁéggﬁ{;“r}gﬁ%gﬁ%g&cép@?sg?@%ﬁnuI atip 837.
The userSadvances Aghi apanion of the pbssage 138 Tieat the seeoprend 732 is gifined bB8walli776. t eleeciAB exeBds.
At this time,_ t ) 8 s.into t ol on ' ated in Figure
33. Wien in tam"C'ﬁep%ag?;tsf tgens,%mg? #ﬁfﬂ"kjp vﬁ'%g'feﬁg?@ °"e£s?'tmé 'is'&s'#e’gﬁ# é’bm t he secgnd
medi cal inpl enent ABd8 7§Zwiddh hda pielwt olit @8R is providianed the finstcend 230 .of thabplsing 728 axcin the kast
valve 8Z0 to the first nmedical inplement |and thus through the catheter to
the patientl .™"F W% i fows through the tip 837 of the cannula through the
mai n passage B36 adwlis embodinient, oresilignaseman @703 Oribrises] dygenetalhyt ciiindrival kesitient and hofiowLrhechber. In its

W t hin e val ye 820 en e nd nedi.cal inplenent i ttached is .
ot - 1 GRS S5ies I AR, 70 g g 20 P Ot A e e e o s
di sconnect ed whicloittis pdsifionkt [Theeieit770 Hefifes ¥ itdefioespite 37 10WNKISIE Sealéd fioin the pasahd 738, The eliniam
ection of e fast nedjcal .inmplenment through the extension passage 83B.
gthe seconc?%‘éﬁ??‘ﬂ"&f""\"ﬁ'bd“%&éfff'“@'?@'%“ﬂf’@gg#nect ed, the seal 882 noves
back to its positixsRpedSanilgésgaisgdiract 78 1is defingdist the Bof thi blenemgz0iSses t he tot al
vohrne or fluid space._in the housi 828 to reduce to g mni a t V2
Because the 11 i d NG FLexepls YR e pbstiyo Y8R PELR 92 77, BBk e to 4o
i mpl erens  82Gxiridr ofl the sy 528 clflthe Grdaisinenk Tustrbted, Mle vhit78 rminbtes #NMhe Spbdd YerWer iy wal 7ige
di spl aced. This f{%l’?] noves t hrough the branch passage 83B in the direction
of the pati efdthes Bt al volume of fluid flowing in the "positive"
di rection bei ng eqsedf tie@alée720 6fitfisl ebodinent isae folowe NA bsirclirsiBonhetts = fiisy/mddicdlBnphdrhent RS
t he m ni num vol upe V2 t he i npl t tip .S renoved, .the val ve 820
prevents | at :—:ﬁ“""f éwhb'f"%]’ﬁﬁf‘dh‘f’?"ﬂﬂlg‘ldﬁg‘}a &i'?’é‘?‘g%gé;cgfe" f"ﬁg‘gb'wg‘ﬁi' wplermentis At 189 ByRe
since the s! dkdlosedbve, Nirdeldmi of heube Bdided OVRitd Wwall 778 bexwvie Ghe Ordtside ol the Wl SriaRCinsRBE the
near thfﬂgfi r st eggo830 of 20 the housing 828. Besides providing a positive
valséwe

flow t of the present invention has other advantages. The vahe
820 of the presentThduser ehixi engages thir@eond riedical iplen@nt GZ61H the firstp@t 231 sfahelvahe R Prefelably, the

TS| ushed et i b nin dat T B Pt of o R B0 iy sy e R
;asblc; g L ;n; gt 3Z ahtivieenfge thersioped Qi 281Gee thintop bif theteizment 270.c Ad thd user dunther Odvankes thg lichpieining tied

25 space within the vaive 720.

e&r\]egt 735 is c'(?‘n?pressed downwardly and outwardly, reducing the volume of the space 771, but increasing the fluid

When in this position, a fluid flow path is established from the second medical implement 726 through the valve
720 to the first medical implement. Fluid flows through the tip 737 of the cannula along the sioped surface 781 {whereby
the tip of the canula is not obstructed) and through the passage 736. The total volume of fluid within the valve 720 when
the second medical implement is attached and fluid fills the passage 736 and that space between the top of the element
30 770 and the bottom of the seal 782 is an amount V1.
Most importantly, when the second medical implement 726 is disconnected from the valve 720, the vaive 720
causes fluid to tiow in the direction of the first medical implement through the second port 735. As the second medical

implement 726 is disconnected, the element 770 moves upwardly to that position illustrated in Figure 30.
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25 i Austrated,, the housing 928 has a body having a first end 930 defining a
fi.rst port 931 and an opposing closed second and 932 A branch 933 W@V‘dﬂlﬂz
to a third end 934 defining a branch port 935. An opening in the hou5| ng
92B at its first end | eads to a chanber 936 or passage on one side of a

di aphr agm ¥ERiI&E8490 t o a branch passage 938. The branch pasR&FUSR0713
extends fromthe chanber 936 in the direnion opposite the second end 930 of
t he housi ng 928. The branch passage 93H is preferably defined by a wall
976. The branch paubces 180 2 @38tion b thy teratyolarhd oyHuig shaceiniths RosERgei7B6 betwagn elemesit 770 and the
resilient) pr r end 930 of the
housi ng 928. e‘%ﬁéocg‘m "ﬁ@gﬁaﬁ%m er‘?@ﬁmgﬁvgﬁgzékgﬁ g}r"n1 Ldmg"ﬁ?’%l ng wthin the
opening in the fi leusehadm:e)ﬁmmoﬁ the \alge 120 desreasgy agmmwmmmmmazzqosmm some

| ud h h
i g L U o, FO S P b PP 6 SR
WO 991 58186 fﬂi tniEl Vol fhid Tidwingliethie "posiéiva® direatibnchidg@ualoithin ditfénente beswieenitim inbkinfainlvifume V1

returns to the OSJtIOB’O‘leJﬁl ustrated in Figure 34, where the~~t 984 is
cl osed and f\"’ﬁl ted from passing therethrough. The di aphragm 970

is positioned w tuknxhat.mv biOthe implénien 779 i Fembved, he vina 720 ﬁrg:eﬂel&ebmwem tiolQha first
first and second ends QZ%@?Z The c; hra'(?m 970 ggg % | des this

space into t Ry fmplepent thece se the sgdh P’;‘p e ppssaeed 8 ’(! 5800, 430 ot thechauging 728,
di aphragm 970 i s Bisides providingla gasitive ooGihevarid mﬁltthe(bﬂxnni ivéntion Ha$lotheh svadiages CFluid Sfagnakion
the fi rgt end 930 of the h usi ngugzg At ag&ﬁone rent. 975 extends through

the waBOof tReenesRiyRaventpd dnonthe fluid é’é‘l‘!@r’l’ﬂ"@’ﬂﬂ oepggally pistraght 8k chanber 939,

permtting ah to Kh.ﬂmbnibumahdamm iPdccoidaRe WANAREPRSent iAVENIOA & WustriR6d if Figird 32 and 33, As
odi ment, a sleeve 978 goleoned about the branch 933 of the housing

% The sl eliiated-his va'r@ﬂ%w% f hppsiep B2, which dssomppat siulas 1p the-fiousinoscof, the valves 220, 320805

10 Tha oper ajekched sbbvet he val ve 920 vm |1 now be desuibed in detail wth
reference to Figtues 34 acr user first connects_the first medical

i npl enent  (not  shihifistratsd, t"“\RH'F'EPrPZPrﬁ? ahesty §?'PW p fisst ang, 830 defining 2, fitss pan B3k andjap, opposing
Figurej3) t Osebohfendd32NA RaiPyEshge 336exiids frdnind fdt erd 88N RAwitdtne Sé¥oRdend 892 of the Hdsing. Thl

medi cal inplenment is of the type disclosed above, the free end of tMtuba
i s gui ded ovBA" PEvie {38y de%bygét%gﬁacg Pl WAl plstheousing 828, cThe mpin passang 836is cylipgcak i

of the sleev@ep®78. The user then engages the second nedical inplenment 926

to the first port 931 of the valve 970. Preferabl the 15 nedjcal
anpl ement has a bAEHEnsIBRPR3SAR B30 extppdsrgm ‘“Tﬁﬁ%&‘&?”ﬁﬁ‘\/‘&‘fﬁ@gd 832 The axiensionpassage

937 through g3p@ prfefabtPdifined ) alWARB7BQRS is (fbrallPdyRhdrRE RSSHADS, aliROYN sinBIR iTkiaARE R I RV -
At thig tine, the di aphragm 970 noves into the position as dhutrated in

Fiptrr 035, Ppysea%B36n ¢ his position (as illustrated in Figure 351, a fktid
flow path is est afrsiehed g8z i@ﬁibvlidbﬁneﬁ ﬂn@ﬁtﬁdnmﬂMQﬁ'hodsﬁﬂZS!mﬂtsea&%@haLﬁéﬁdihl?ﬁuﬂat

through a tube froman LY !ﬂ@ t he valve 920 to the first nedical
i mpl ement | oA BEHphee uter hops 1y fittp thp e s 33?6"1 %ﬁ”ﬁﬁﬂ‘@?ﬁymwwwm which

through the thd ¥ oP @ fhedibl ihpleMent MEYYads Thekedd sme prefBrabiDERsuIREY, of fahilent Mdiendl Gith tha€it
9 branch passage 938. The total volunme of fluid wwthin the valve 920 when
e

second riawellyzgtums i sheapsiipn s thestratedin Figpr, 32, where the <lit Al i closed and fluid is prevented from passing
25 therethrough.

More importantly, however, the seal 882 is arranged so that when an implement is pressed through the siit 884,
at least a portion of the seal 882 moves in the direction of the first end 830 of the housing 828 whereby the fluid space or
volume inside the housing 828 intreases. At the same time, the seal 882 is arranged so that when the implement is
retracted, the seal BB2 moves in the direction of the second end 832 of the housing B28, reducing the fluid space or

30 volume therein.

A sleeve 878 is positioned about the wall 876 at the second end 832 of the housing 828. The sieeve 878
preferably has threads 879 on an inner surface thereof.

The operation of the valve 820 will now be described in detail with reference to Figuses 32 and 33. A user first

connects the first medical implement (not shown, but which may be similar to that llustrated in Figure 1) 10 the branch port
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Most inportantly, when the second nedical inplenment 926 is di sconnected
fromthe valve 970, the tralve 920 causes fluid to flowin thef rROVI gog2of
the first nedical inplenent through the branch passage 938. As ﬁe second
medi cal 926 i s disconnected, the diaphragm 970 Mo

back to |{Qb§g§ﬁgfon as illustrated in Froure 34. This 25 ca@e‘gﬁ he %ot al
volunme or fluid space in the housing 92B to reduce to a m ni num anount V2
Because the fluid volune in the valve 920 decreaseﬁf s the second nedical

i npl ement  98% at ¥e Hyrdeap fife e dhe tiest mpdicy! mmpleentis pliibe iYpe ARFoeR 2RCYe e tepy andipt e tupeeis

di spl aced. IJHe&oer'thhﬁhmbéﬁﬁenttﬁbroﬁkl&hnﬁahﬁubﬁ&@ﬁlﬁeﬁﬂﬁe&@ﬂﬂ7@35 ln the dl rection
of tire patirent, the total vohrne of fluid flowng in the pos Ltr

di rection bei ng &§use thengnopgettheseqopdmedicalmplement fgbdg,the ﬁ’W&PhWVbP@nﬁ‘ewb'\l-@Ss

the m rirt Ny Qo %23 Bibh Emuia hF837, PGS SdAces mmﬁmﬁ a:tmou&% ﬂ.ﬁaa& SRR
the valve 920 prevents later flow of fluid fromthe first nedical inplenent

t her et Hr ougB82. &% thi:'é"et‘hﬁée%ﬁzim%ﬂl" thpogitipp asdligistedipbigureddca) s, cl osing of f the

-passage 936 near yj AT
D v oo/ aa100. pekeh ol ghshion, Sl 16 es“ag'g'\'fu m’SQg"EﬁgM."\?}%m tl mﬂ"&lag"'\}\‘?ﬁ

920 of the pbedwmman LV hagidhiouphshe vplaﬁ%tomnﬂrswwmagw {andrthus tfmw'@ cabeer 9fthepdignt).
present '”Vﬂ.gézfgﬂgﬂmﬁmle fipca3? b the “&Q@{!.%“g?g“ s&a6k 896 dn BxRhkioh Fhssam?d g‘ﬁgﬁdgﬂﬁh

t he housin defines the 9 6 This space 1s f
time fluid pfdid withioaheeave 820vdenghe second medicplimpisment is @ehed ivgn apguVént h enbodi nment

val ve SﬁfT’ZO In acﬁ&i@%ﬁuﬁz M,D&nu%ﬁaﬁ.kaﬁemm &%ne@te“ RJ ﬁifnee‘io b v Fhagdiﬁ €s

369. his val ve I'n marry respects to t
first enbodumnﬂuw lRﬁ;qWGI' tha mgcmroof ehie diest mediS implerhent thragly the @xgensipn |Pmﬂbaﬁiiés Asnithi sapenid ng

8 whi ch . : . \
onppolsfng‘,"&c 08 ﬁ seco \r%p%g'fw&%{r@%}:h%ﬁ]m n%hse@%‘é{ﬁ%'? E? \?\/a%g?&'?w

t he mai n pototal volumegehivid spatelinthedhousing-B28 togedica to atmingua pmpumt Y25 t hud end 1034

def b ' .

passage’ 1036, xt SeHel e e i btd Bl I serh Mo 18 op e Lo
1032 il¥si detuifwithimtye hnosing B2Emust(be Gsplated. Ehis diid ineyes, threugithe:bianth pavsage Bifen thoBE:tional &nds
f th by t '

The mai . paien 8 T ue e i 4R e 3N veiP b oo gl el

t he passageyome\elm«bmﬂmmmlwzhe first end 1030 to near the branch passage
1038. The di amet gy, @Z irrh@lﬁen | 637 RORRAAC nd- Qi 3&6‘@%&9&&%@% f%ﬁ@. b etFnedncal

di aneter section extending to the second en rned

at the i nt eimgewnitisrthoighisihcdls sitidl ipthe sesliB82esedls, clasip pfh@emm ﬂéﬁa@g&géﬂ!ﬁs&om

pi st omygl042,,0 @gﬁibézﬂabl y positioned within the main passage 1036. Referring
to Figures 1?4 e piston 1042 is generally cylindrical, having a mai unum
out er di amet er whesidsn prpviging;y Rogjtive flow, the:wale §2P pirtheptyaentinyantiopien otier advantages. T vaive 820 of

passage 103&5 ¥rJ;EH? mth h R lt}ﬁﬁlzt V\ﬂﬁlﬁrﬁgng bétvaden BB allﬁEQndq ChoiRing 628 GRich Feﬂﬂh ?&? ot

and a | engt roma to en [ess t |stancetro
end 1030 topmaiﬁeéh#ﬂ!“eh&ls’!@@ﬂ'ﬂm'M'dwﬂmsdl@fwng'hlwmﬁThe pi ston 1042 has

i rst body por *eﬂﬁ'ﬁib abntrdite a@a %&rmﬁap&‘ﬁ pgmssa.ﬁ b aﬁgﬂ élﬂs%Qd if Ryufds ﬁg.@@f@ As

dy portion 105 out er |aneter o] secon y portion 1
| ar ger25t hanilustated, tesfhousinge528 bos # bady hdyinga dirst ind B30 ejiniag a fisyt pan 831 and an dipresing closed second end

932. A branch 933 extends to a third end 834 defining a branch port 835.

An opening in the housing 828 at its first end leads to a chamber 936 or passage on one side of a diaphragm
member 970 1o a branch passage 838. The branch passage 938 extends from the chamber 936 in the direction opposite
the second end 930 of the housing 928. The branch passage 838 is preferably defined by a wall 976. The branch passage

30 938 is generally cylindrical in shape.

A resilient, pre-slit seal 982 is provided near the first end 830 of the housing 928. The seal 982 is generally

circular for fitting within the opening i the first end 930 of the housing 928. The seal 982 preferably includes a pre-

formed slit 984 through which the tip of a medical implement may pass. The seal 882 is preferably constructed of a
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1062 defining the intersection of these two portions. This shoulder 1062 is
arranged to engage the | edge 1048 in the housing 1028 |n a manngrl H8Yc 20022d
blow. . A groove 1066 is fonred in the piston 1042 near 'rts second end
1052 Preferably, a seal 1068 (see Figures 3B 25 and 39) is positioned in
this groovwOl1968186The seal 106B preferably conprises an "0"-RGFYSI9A0713
"Y"shaped notch or cutout 1064 a defined in the first body portion 1056 of
the piston 1042. This notch 1064 extends fromthe first end 1050 towards
the second esaglient Amarial sichitaen ratuRifyeduirdo weashibh iNswated in Fifuee 30) vehibrote DB isi clased ardl NGV,
having a recessed area therein. As Unhtstrated, this area conprises a bore
1072 extend|'ﬂﬂ’”FW&“’PPﬁé""BF@F‘UN"-’EO42 fromthe second end 1052 As

illustrated, the hfarn hrbht @mfmsntom withln PRuIdw spaaBwithh 11 indubiiyy 528 ervobler AN irSY 2hd second
t her eby form piston 1042 is positioned in the housing

1028 i see Fi g@%@%mem H'ep"!a!y) 979 9@”%5'!)1"\3“‘1@7?“&‘“5" #he fsh,chmmper o S3¥itys96 9iid @ mecend ghamber
passages 1036g39/ hs Gisphraght¥78is bisseddh ﬁ‘ﬂbﬂ%uéﬁonﬁ B tﬁﬂﬁﬂcuoﬁ*ﬂ%e $ifdAs 920 oﬁl“‘ﬁotﬂﬂd@lb ng 1

D28 and doses the main passage 1036 that end. The seal 10

pref erably nount ebf ke3g orejyest 7§ B%Q"#QWM wal of g hewrng 9@éb“fEFB!! end 92%"’ the secong chamber \/
2~0~2 WO gglégjpgﬁ,m%;f/,ma},pnzmm{m,ﬁal 1082 is preferably a resiient,

pre-sbt re~seal abl e el ement. The end cap 1083 has an end with a passage
1085 t her et hr oug hA!\Mﬂ'é,*H fifstempadiment, 3 tleenp 978 is prsdiongds3bpt 1hsansh 933 ofghechousing 928. The sleeve

cylindrical 9%ﬂaex\mvnkstﬂrQﬁisvsmaﬁmwksamme end of the cap 1083 and is

arranged to engage the outside o housi ng 1028 at the frcst end 1030.
As il U&trated, tTheopeatpn mmmnago 'a-" Wd@w@ﬁmtﬂm’ withyefprense o Figurea 34 god B5. A us@ititat

whi ch acce ptcgn'&gﬂ{{ﬁg f%@ﬁ%cg Phptkrbfi (ot 6 r#bﬂxf wifich miy B skt Yosthd? lusthiteah F?Ji}a f} "’St%bg@‘t'hl pbrt 2

r angenent e previous enbodi nent's, the branch passage
ef i ned by cB36vall the thitdrend:934.r When OV Grstingdics implgrmeot;itjef !’ommleﬂwﬂbm.dm@hmd iwhithm tube is

portion of t rdly fromthis
wag structur[@' fgwémreaége @7 ugﬂ?gﬁ%’ég?ﬁg% ggﬁt ese“?érll\gl de of the sl eeve

107B. The as s enb| Bejuserabey enganG2@ secord @edidakimptement §75 tpiths hrstroe 531 of thiyeales 320.0Preferatimthe
the majq %@W RasblBf? %ghbﬁ?hﬁuﬁlﬂvaﬂuﬁ’s %’g%%i t gssﬁltﬁﬁ.gh :hr#a s!itlnéﬁpﬁa ;ﬂé gtgl £2)

Fi gures 38 an l"ust rat the . h
1036 into a ahd arestes @MH@P‘"Q’OS@ Attbis imestbedisphipom B2morss inty the dositioy pecAlusteated inéhurr&ﬁer

1039 conprises a m@ﬁ%@@&%ﬁ%’? .uu&ﬁe&ingﬁ sj(g.qmgﬂ ﬁs@ha.g%&.sﬁm ﬁLMw

1028, the second end 1 t he pi st space Wt
bore 1072 mmu’enem B26Jsuch-as thoeagh aTkbe 'ryewﬂohaﬁmmw v 320 ﬁn@ewﬁmw@qummm

the "seal - 10Gg i SliBied? s A ok o8 5bsr R ol i b 0S¥ ol i

t he hou3|ng PLust r at e piston 1042 is nov

fast 020"u ncbonqb ptpge9Ps. B@mﬂ volumegh fjid wivhinithe Maive 520 whenche|sesend mmdznnbmgmg esad@ene an
Ledge 1048, giisecond or "conpressed" position in which the piston 1042
i s noved tomaras the second end 1032 of the housing 1028. Means are

provi ded for bi adéosigmonastiy when tha secend medinatimplement 326iis isgonnseses from dhe vale, 920, dhe abive\p20

thi s nmeans G adto 1) lﬁEE :rpﬂnn%ptzpﬁrﬂﬁﬁdlﬂa‘mm ﬁktﬁﬁjthe Mﬁ& ﬁ?{?g %prseéoidoé ical

| ical spring extendi ng between the second end 1032 of usin
and 20 the [enitgent wmnneﬂett the digphragmp970 TOveDupyordl beek te tichasitiomep 'lluwanémgwwr dhis

1072 25 causes the total volume or fluid space in the housing 828 to reduce to a minimum amount V2.

Because the fluid volume in the valve 920 decreases as the second medical implement 926 is disconnetted, some
fluid within the housing 928 must be displaced. This fluid moves through the branch passage 938 in the direction of the
patient, the total volume of fluid flowing in the "positive” direction being equal to the difference between the maximum
volume V1 less the minimum volume V2.

30 Further, once the implement tip 337 is removed, the valve 920 prevents later flow of fluid from tha first medical
implement therethrough, since the slit 984 in the seal 982 reseals, closing off the passage 936 near the first end 930 of
the housing 928.
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The first chanber 1039 is air-figed. In order to accombdate the novenent
of the piston 1f)42 towards the second end 1032 of the housingd LNH 2862 ai r
vent 1075 is provided through the second end 1032. The operation of the

val ve 1020 be described. A user first connects a fi

i mpl ement P%b%%SQBranch port 1035 in a manner as desui bed abgggvg$ﬁgﬁﬁier
then presses a bhurt tip cannula or other nedical inplenment 25 1037 (see
Figure 39) through the opening f 085 in the cap 1083, and then through the

slit in the seal ig rJhﬁgala&ﬁﬁemwameszotohweptefmlmmhasaﬂai’dmnbg tﬁevweems
the piston 1042 towards the second end 1032 of gi "ﬁ housi gﬂsl*vr@t
i | lustrated fthePiEspatieyenyap has s dpid qoprmning area bisiween g seal 382 gn the Pﬁ“‘é““g A "‘e‘éh'f‘T"EW’

path is estalgbg mesdaciémmemanhm&d%m%ntmﬁr%%mt.mﬁumsthe second chanber 1041
bet ween the outside of th iston 1042 and the wall of the housing_ 1028

the branch passagenesgh embodiment yalys 1020dmccordancs, wih the-presatyyention.is P’?‘B"ﬂ‘f'“ ippees 3548,
cannul a ¢1037¢ ?ﬁf%‘ﬁﬁﬁs af resyects WIRREW o AR AShbddimene’ OVi ded bel ow the tip
at the first end 1050 o pi ston 1052. In this position, the vahe 1020
has a maxi mum f| uWGfewwpaﬁﬂute?B the valve\Hi2D\ingludes a faysing 1028 "Ti-shaped; bavna A mainpoTon with

the pre-slit t ]:Q%E I f Bends! ddiwdrdl Fro thk Infaidp
fromthe mai ﬁ%%géngéﬂsg a?% ﬁfgt"tn u?@f?tm?r%dﬁfg'\?fgi%’? t he d\d}‘a '\/g r102D At behe

sane tine, woeerally pepeosicoarthetsto 10330d epd 1034 #efining p brpreipa H35.i s wi t hdr awn. t he
pi ston 1042 noves
restdt of the spri ngs’mm&&53%3@9%5%Bw%bggﬁ%%gﬁg@@ggagg%ﬁo}gﬁy
VWhen t h pi stu!rwi;!_l)nkzle pfgheihpusingh\§28, dnidditiony p brinich Rassege 3438 extands from ghgimain gamsage: 1036 through
vohune wi t hi at a m nQhunVv2Because the fluid volunme in
ﬁ val ve 10 Gué @Ja{aé@%'%gg&th"g pi ston 1042 noves upwardly, some fluid in
emai n passage ldhﬁnanenasm 038 bag dtiwo dismetess. £ A4 fisst gmal) dismeteporyign. of/ghe nessages1036 exteydsifiom
pi ston 1042 C 5 a,p%g,
advant age th"‘t9 h{sﬂﬁh:?%g%o'g%%?gg&ggngﬁéasgﬂgg‘a%@%gwée agggﬁnt%ﬂ %Brﬁ 46 1 B‘B’gﬁ
atits top sudibraetes section exsendiigieths secop end M832 tAredgertBABAY formed:at theyintpraection hqsntwo portions of
accord e r nt invention is illusuated in Figures 49 and
50. Theai\}gl v\emth%%'h&g?&‘ﬁ;ﬁg enbodi nent has a housing 1128 defining a main
passage 1136 a:t erdistg 1G4R is slidably pasitieped withinithe maipassage] 086: fefercing to Figeres 44,48, 3he-piston 1042
passage 1 t | T I
i n pass age Q8 i B Fripi i e W SARH it D BOBR I of e foie
first end 113086. Thegistoetld?bps & fist 81!11135_03b}tasﬂtgﬂd(9pﬂe‘ﬁ52t%dQMHMP%“!\LF&'SR“S'@&FM
1182 a posit rmﬁE m?,,!, lypat r at ed, the seal 1182 is
aresilient ?'%\Q/rgg't'mdﬁhb?mh%(mgﬁ 'n}%%m |n{rgs‘?ﬁp05| tion, the seal 11 B2
is arradfged to cl db@lmhém@hun&'ﬁ bpﬂmwu'g@ﬂﬁwmﬂ frogviheirstend: 15 19 second body sptioe: 1056.
Fi gure 491. Aqpl StaPfamick of the chﬁﬁduwoﬁtp.emse/t fafgér had 4R of W4 st BGH PEHRLR 1055 3Grnad Wlouider
rests upon a top portion o e sea Asillustrated, the piston 1142
has a flat fneB2tdelingithe inmectioncet thess wa mertiops. STl shaerchQBR is armaoged ‘FH@'HSl“!?t‘mF P48ip theg
general ycyl i flebw.OnNal shape. The waU defining the nain
ﬁsage 11%?]&%!1@3%&:&{}}” ca g’? the first end 1 130 of the housing 1128. Ma
ect i on20t owar ds\ groovs 1066 dsdprojeddn the pistor1B42 neprcts goeand end 1052, ¢ Reefesably, acseali 1008 (sepcFiopresc38 o
sl oped rfa the first end
1130 offstjhe @t}éﬁsﬁﬁ .@.ﬁg%wﬁﬁgﬁgﬁpﬂeﬁt@%?@Lrﬁb&@?@#@ﬁﬁ%@%eal agai nst the
out si de of the pi sﬁt'ﬂmhaplmtctiutp}ﬂ&MF defingg; inithe firss\pdy) parsie 4056 ofthe piftog (1842 {Thig potch
and housi ng %&%Xl%sf%?lq efﬁls{eﬁﬁl ﬁlwghegtonﬁﬂﬁ’lﬁﬁl ve 1120 The oper ation of
thu valve 11 i's as 'f user noves the tip of a cannub or other
medi cal i npl enent Mwmmnmgmmm Dwnt‘ﬁ“?t'#@"m heving 3 gegpased arepherpin. Ay lustpited; thiseres
1142. The usef, FJef?b%ESO{ZQﬁelﬂf{:ﬁt fhe plstot 7042 %@{hgét:tﬁﬂﬁd mg.@%@tuﬁ&dulﬂ@?mﬂfuﬁﬁ}? 0
housi ng 1128 un uer connect or or Eke may be engaged h"
'mat i ng 3r eadetiosnoftdiiiering damelersgthergdioming 2 jefige. ybqnatteemn 1P4Tis gositionedsin tmmsmnewu (see
pi ston 1142 nd end 1152 engages the
seal 11 B2 aﬁgm?sﬁgkng\g@;mﬁlg%%@m cﬁu&é@%ﬁﬁaﬁ%@ﬁfﬁo S over against the
‘sl oped surface 114Beal mmhs@roadetl atrthpdickt @é&ﬂm@hhdfnusmh@l’ﬂmdmloqsa!bsmy@a$mﬁﬂ35mhat

Surt ace wi t h eI P8R E el oo bRl AR i BT, (7727 e

freely flowfromthe tip of the cannula As the piston 1142 noves i nwardly)
the seal 1182 conpresses to a position in which the branch passage 1138is

i n conmmunication with the chanber 1141. -25 ~~NOYV 2 002 W 991 58186
PCT/ US99/ 10713 A fluid path is established3fromthe cannula along the top
end 1150 of the piston 1142, along the main passage 1136 into the chanber
1141, and then into the branch passage 1138. At this tine. the fluid vol une
within the valve 1120 is an anmount V1. When the user w thdraws the connote,
the seal 1182 presses. the plston 1142 upmardly The upmard anenent 5 of

-, Y | Y



10 As the seal 1182 expands. the vohxne within the chanber 1141 is reduced,
forcing fluid into the branch pauage 113B. A thirteenth enbodi miy NW‘?ﬁ
1220 in accordance with the present invention is illustrated in'Flgure g%
and 52 This valve 1 Z20 has a straight-flow artanpenent simlar t of
the val ves WO P8t ed in Fi gures 20-29. The valve 12Z0 has apﬁaﬂsﬁ%ﬂ’éaﬁéw
having a first end 1230 snd second end 1232 A mai n passage 1236 15 extends
fromthe first end 1230 to a snaller extension passage 1238 whi ch extends
to the second end yf23 ! 381e Hardih. T eMcho 08T tay/an R

a waA 1276 which is p%;?&?_?grﬁlgrgﬁlﬁpeﬂﬁgwa S| eeve 127B. .5\ s?ep';ilg 158%9@;&9%&%
posi ti oned i 1085 thersthioughiwhighiy dignesiwith tha @aincppssagh H036reh gylingrisal sideyeall W0BZ extends fromthe énd oksthe

end 1230. Tht C [ ' . rii
i . wnen 5 OE St Rt it Y e 1o2d e R end 1564 i, ' 108
Each seal pomhisiagroovedn the insde af the/wall 3087 -whith aveeptaa rti 198 encbeexigrivrefithehasings102fie a (snap-fity
hori zontal pl anet %nd defines a flat inner 20 surface 1283 for engagenent
with the ot haF"eTY portion. The outside surface 1185 of each seal portion

IS curved, and t apewih thepravitusl brpbodirtiearstiie dranch massiaget108ria definedbiy a watbsitrugture 10T EOwhich extends
biased in a direction towards t s.e d,.end 2 of the He 1220. A

Pear T ent b SN HeB s gotag o oo 04K A St 2B it bl Y S et 1078,
of each seal Tmegs 1009srepdshioned frhsiidide ot helslepv@ 38MBd t 0 t he housing 1228 sone

di stance al ong the, nai ass 236, As [llustrated, each biasin er,
1270 conpri seg a i@@éﬁ’&"% f’i’-?"Eagﬁ'M 'ﬁ’é’{‘ﬁ“’&”ﬂ%ﬁﬁ%’?‘?"&%&%‘f’ﬁ"&’ﬁ"&w W@"‘@Fﬂ?ﬂm
1220 iﬁl(ﬁs fpm.visbm\iﬁamemarugdfs ggsna 39.t hﬂlu?dra]&ﬂi itmgeam:lﬁdeslﬁiﬁaimﬂ&iﬁsgﬂﬁmi B Girst
to eac ortion o sea e e S ortions owards e
oo end 3 cipaisr lpab i a Sy ohaieo 1081, i ey HaGber 0P egtrer e teByeh teHosad s gnd
orie mtai n passm?f the2idising 1028,k séoordid 1052Ch! the’ REonC1D4Z, Biid thatspate witkin’ie bord 107264 the piston
inserts a con

h di cal , i1 d in Fi 52,
ot ween t ho. 00 DRSPS phents 1OF e pactabon e 18 o e Lo o o1 G

advances t heerfd?0300f tha hodsiig10282al portions nust spread apart to accommopdate

the connote. This causes the s .portjons fo npve u dl.y towards, the
st am 5230 of ARl e 582 el FRe s of Kot o & S nzhgos 1052
the force of edgdjes diledge 1048, 1578 58062 or Tedflesse@position ih @hichalpiston1043 is mBREtoW S thedecbrdiehd]
path is esta% hsheg' t,her%{?r om t hrough the main passage 1236 and extension
passage 1238 1930pISUArIsP 0% 5 ve 1230 At this time the fluid vol ume within

tS SS/ \{8;\{3 \%20 | S MidRs fEFoHaéd rf]n\/ﬁiasim; ﬁiﬁpismn'mzﬁudlﬁis@swﬁaﬂ??mm%&&a%&pm spring
en.the user wt ws t cannul.a, the uid v t in t
valve 1220 1 SHllcAsniated o s | D e s e gt i pp Ll oo 2B s
gxtensizmn ﬁg&sﬁ@ﬂo&:\’d&gxhewfonpmwﬁwhﬁﬁimmehdgmizannuf3 i's renoved, thg
I asing nenbers 1270 draw t se portions back towards t sec en
1232 of the ral ve%'f%?bmf\ég"tlﬂgg 'bﬁ'é']l"fdi g'r?'df'l'? prEYymaga 'W'T—'F'Bt"r ﬁb"ﬁT.q awards the
1282 in thi ssepondéndl 103D ofrtiehiadsing 028 ainveht1 0]5dspivsidpd thiodghGheaécorid B 10321 st end 1230
of the valve 1220, The .vahres d | hed ahove haring a seal 182 28 382
) 582. 682. 789"§§?j"’"@9g ."Hb@&“?i’%‘é’,‘ T’?@“hir&‘%’ixﬂb‘e“'ﬁifg’ fis medis "'HGB‘"W%‘
needl e or brinkiegort 1085 liramRaRder ds Bestribedboe Theuser iHeniprisses a bitritl tigcanindla br btheretical implemehtn

this a&%ange%?}séa Figure 39) through the opening 1085 in the cap 1083, and then through the slit in the seal 1082. The user

advances the implement 1037 until it presses the piston 1042 towards the second end 1032 of the housing 1028, as

illustrated in Figure 39.
When the piston 1042 is in this position, a flow path is established from the implement 1037 through the second
chamber 1041 between the outside of the piston 1042 and the wall of the housing 1028 to the branch passage 1038.
30 Fluid freely flows through the tip of the cannula 1037 because the open “V"-shaped spaced is provided below the tip at the
first end 1050 of the piston 1052. In this position, the vaive 1020 has a maximum fluid capacity V1.
When the user removes the cannula 1037, the pre-slit seal in the seal 1082 reseals, preventing fluid from flowing
from the main passage 1026 out the first end 1030 of the valve 1020. At the same time, when the cannula 1037 or other

implement is withdrawn, the piston 1042 moves upwardly to the position illustrated in Figure 38 as a result of the spring

24-



the seal may be solid fr.e., not pre-slid. In that cue, the pist m(@gz
simlar nenber in the |ater desu3ed enbodi nents) is preferably c né

of a durable material which is not ready penetrand by the neetge.

described a : R valve a preferably provided with a nean ng
and dosi ng Wﬁ/?ﬁggath t hrough 10 the valve. In at |east oneﬁéfrlggg leri\ant
this neans is a noveable pstar |ax. piston 42, Figure 12) while in other
enbodi ments 'rt a a pre-sG seal fax. seal 1 B2, Figure 191. Those of ski
in the art w fgreeWhecthahior 1040 RN ti@ pashitn idttstedih Figume3B,Ihervalyne hithif the valvel €020 israt a minimum
addition to those desui bed. For exanple, a reseslabk septumor the gke may
be wed. In adtfrtion, each valve includes a neans for decreasing dte fluid
vol gme therein Whethﬂ?ilﬂhengd ?dﬂnﬁﬁdie@iﬂe lblﬂpkdri?)ﬁﬂisahei pistot] 13Q @rioves Oiwadly,§ sorfie fluid in the
producing a positive ui . L.h sone, .enbodi nents this mear~ a a ton
(ex. piston 4D8nPpassaoeigs Q’P‘I'Qd?#’v ﬁi’dﬂ"ﬂﬁvﬁ?ﬂm Yg—?"g@f @’"’Qégz\mﬂ 'léa"'f"r‘?”&gh&ﬁ
enbodi nests it IS fhisvalve B0 blso B tivambye thaidifishing ddiur B achQER 2Ad 1hé & BB imsEbeQwabbaR 3
(ex. elenment 670, Fi qure 28 or elenment 770, Figure 30). Those of sfcig in
the art wal a'HpSWéW ceiestBt ot her means may be provided. in sonme instances,

the means for openj Mutﬁtaﬂmmﬁwm 19386 Icm&cmmelpﬁsehmuﬁsnnﬁu@m& h%ﬁ?&amnmr
decreasing the fhrid vohrnme (ex. piston 42, Frgure ? 21.

embodi ment's P8 ¥ave bi2B of shisomeptmenaas § ?"&?"I 1128 dgéinino 3 §'P'EI passpyf) ‘\‘/%Prﬁ"é"dl"h'é‘&‘“éef%% end J 39 tp

insertion of Senbhigd AH) Améheaasmnmumﬂmmma&smﬁl gébrally PerpbRdtutl s T Aiain Passage
upon withdrawal of the medical inplement in the detanpressed stele. In sone

enbodi mdfts, tHa@B-structure defini ng the fluid space is substam sby rel axed

and does not st or erys hishh 3128 hadla setom wiat 132foppodt MéMirkt@hd ﬁmﬁfhsseconhm@fatzln&m%ﬁxhﬁ

HI co! inplenment causes a change in dre structure that allows it to store
ential eneh¥per e potential energy is rel eased upon withdrawal of the

nedi cal i npl enent Qg 15926 pitoht Wikithd GEmbENT41L Qs MuskedS the Sebia B2 @Q%suﬁeﬁthﬁ&feﬁ'
condition. The above presents a description of the best mpde contenqgt! a

of car ry| ng ovhaved memben rlnifitst pesititnethe s4al 1182 ds aganged fpcloppethe heanch 23spom } (3B bemstherg ’Mj
it, in gych fiyhkgued@ar. toncite, and exact terms as to enable any person
sIu IIed kt the ari to which it pertains to make and use this invention.

This invention is,AweeRd{AR/s positigaed within; thy mainipassags, ]3¢ ang sesis prom 3 top petion, pfcthe seal £182 As
constructi OHSuuixra&m:iefbﬁfon $4142 G SeSMREira IR AIS0VEH G Rlartdd Secortid PIBRT YR 813k 1142HEgeneraty
enbodi ments descn3ed are neant to be 30 illustrative and not exhaustive.
Consequent | y, cvingricalig crpsgspectopptshavht ent i on to limit this invention to the

particul ar embodi nfaEWsk déhisARiaE pasiahh 115635 &RMBHCA) B'1b6.first EhE 1750 1 the HoRing ﬂzﬁqnmeéﬁsn
all nodifications and alternate constructions comwg within the spirit and

scope of0t he tpwads the fegmd eat11d% e pall sfonss autwarddadatmpe shged surice 1348, ovi np dai ms, whi ch
particularly poi ntAﬁ#iiwﬂﬂefdﬂﬂyfﬁﬁwevmmwﬁ&zhﬁsﬁmhﬁdbim pdst mse:ﬁnwsm ned 10 seal
i nvention. -27 ~ NOV 2002 WO 99/58186 PCT/US99/ 10713 WHAT IS CL 2\ | MED
IS: 1. A net hdﬂ‘"ﬁ?“"eﬂ"!"é’d’f F‘h@“%’ ‘ﬂﬂ%i’ prevent fluid flggy besween the, P'ﬂ°"t‘ﬂ’?%i?g;|‘f’“§'ﬂf‘ﬁa§! the first end
medi cal i nmpl 8 mawslv@d.1 cal | y tondi sconnection of a second nedi cal

i%l enent froma cal ve having a housi nglpvm' th an el enment therein for

trolling the f I@Wf”‘?'?ﬁ“ﬁf Vel a2t masd el Adtpsmeres, thestiniole caamyladr ehes madicel migment

Fluid vok une i énblgémen itchhé it $dn 3502 N e ﬁs?dnd 1422.1é Rsel flesSed R YR a2 BRant¥ the Secdadlshl
first nedical inplenment, conprising the steps ot:disconnecting said second

nedi cal i npl e’r’r%zrﬁ'f'FB‘ﬁ'f“!ﬂdl'@ iyt the Juer Ipgk Sopnctos o theckapay be engpoed with matnddhigags ap|the bausips
to a positionqpglas\knsied if figwh 0. | ow t hrough said val ve to said secondmedi cal
i npl ement is prevented; decreasing the fluid volunme w thbr said rahre; andl

Of orcing fluid frdihiheBiten 1147 moves ipwargy, Aecepse its sappted;spcondiend 1152 engages; thespab 187 gnd the seal

The nethod i ru@ser deoh 1192 fipd over aﬁdm@?tﬂe sy QFfk nasmnd uﬁdrﬁmmonams.ﬁ paSsaged136. At
resilient seal positioned insaid housi n&" said seal having a passage

.t her et h#®uph 'Hh'&'evWéPPéF%"éoa?' &he mgron HA? i pacpooct o figh piiriaee with FesRS G Thige mﬁofdhemla {Thps,
expandto a pqﬁ,h{slalg,pedmﬁgg“gm,gﬂ ipRPAs@sh@a.t heret hrough is occluded. 3. The
met hod in accordance with Caim f wherein a piston nenber is novably

.posi tioned wit hin As&e eistesr aA2mopsg inwprdhs thie spah) 382 compressgs 9.2 pesitionin whichdfe htgneh pasyage 1138
conpri ses ”Dﬂgﬁ‘&mﬁmcﬂioﬂnﬂhﬁ’&aﬁﬁbﬂ 4. The method in auordance with Caim
3, wherein sald step of disconnecting conprises renoving saidfirst nedical
inplement froma first end of said val ve, and wherein said decreasing step
conprises noving said pistontowards said first end of said valve.> 5. Tha
met hod in accordance with Claimi, wherein_s manber is positioned within
sai d housing, said_ 20nmenber arranged to #fcrease said flcld vohne in said
housi ng when said first medical inplement is connected to said valve. 4 and
wherein said step of decreasing the rolunme within said housing conprises
the step of allow ng said menber to expandin volune.6. The method in

accor dance wth CI a| m 1 V\/ner e| n a rrenber | S p05| ti oned WI t h| n sai d hou5| ng

- o o, Y T .



28~ 4 NOv 2f102 WO 99/58l 86 PCT/US99/ 10713 said fast nedi c%l Ir@ %&?t :
a connected to said valve and which contracts in size when saidlfé

medi cal inplenent is disconnected. 9. The nedical valve in accordance with
Caim8, wWaeseddksei d sealing elenent is a seal having a pr eﬁﬁmsgpﬁgﬁgge
t her et hr ough, "sai d passage occl uded when said seal is in said fast
position. 5 10. The nedical valve in accordance with Caim8, wherein said
sealing el ement conprises a piston novably nmounted with respect to said

body. 11. The nediagal paifl dRbisHed PR carRilsny/the thh ehd ﬁsmafmmstmaazemg ehe gifl gBsageS
positioned wi thin said cavity and said EI ston_has a shoul der, sai d shoul der

engagi ng sai d136dursee %‘i@ﬂ‘k“éﬂﬂ"‘bﬁ“@!%\‘? braach pagsagecti38. Aijthissime, thediuig yolyme within thepyalve 1120
medi cal val Vg gh ot @7,dance with Caim 11, including nmeans for biasing said
piston into said firsst 10 position. 13. The medical valve in accordance

with Cfa' un 12, wiendheryseswihdrawstherannplsy phe 15p!d 162 Agsses Shepirpnsld 42 ugwastly. {Thaypwardimovempeet
medi cal sval v Mﬁ"?“ﬁzﬁ’ﬁ%@ f‘a;e]!\fryldg efgaaiidt with the oy SriBee 9 ﬂdsd E\Bhtﬁailp fhe SUaM'lﬁ?ﬁov&%d

cavity |nto a chanber and a second) air-f

15. The mnedi sistbn M43 to the payitieadiustypteri-miigure 4p. tmthe!ltm the se3) 11§2,3p2ini5eais 'hﬂhmcbanmgr 143§ feormx.
t hrough sai dtt@@ﬂ% pefT9sfNdi ng to 15 said air-fi9ed chanber. 16. The nedi cal
val ve in accordance wth Cam 10, wherein said piston has a head for
engagenent by sai ﬂlafdimos.t!hmaﬂﬂtﬁalsealsnfptnéﬂEmm Y42, oreviansingcfivid drom fewving froin Ahetinside of the

surface. h 'm“;'g ein said
pi ston incl uqal;g?gﬁﬁﬂufh%a Ea‘(ﬁge l?%ﬁ%@%%ﬂé%ﬁ%%ﬂnﬁ sal dﬂoé')llg? @{d 'l ed
chanbed0 20 18. Thethnwaliltidlexpords, the voiume withinghe dambee 141 it teductid.Aorempdivid it the brisngh passagt
opening is a R first end of said body, said body having a cl osed second
d and a branch, said branch defining a branch passage | eading fromsaid"’
vity. 19. The médiireerithembrdment valve 1228 ipeuiarinnt with the preSintidventia is ilusteatedin Figusea 5 tiand 52.

d
ond. 20, The Mate 25 naE{Hrulhh o8 il G il RS Mgkl B8 200 OPE0
pi ston member nov kel viveptd20 haa p baksiRS 200 kakingrs fisshiend 123chpd secvod end 1232ndnaincpassaga 1238
d ) . X
in accqr%reancht V\ﬁs f{ﬂﬁqeansl{ nd21930 Ifn lirstnnlgr ea{eﬂ%xl {Y!lgﬁa éfﬁg\ﬂ%ﬁ '['I_'Q'E’ztg #ﬁ?kcﬁ@ dz;ﬁ% 1!3#2. The

pi st on nber r ection of
valve in accenledamoasaw 1288 lﬂrmmvrdefmﬂ bv ol 1276rwhisleis mesivioned withinf asleevb 1218 ng

conprises a spring, AF %JE .&lﬁﬂda%kcai’g%)(n%hd‘ofﬂ%ﬁ%%%@&qwaﬁﬂaﬁnaehﬂztg%’ghalual

wher ei n said nmeans cooperating w
body to defi 1282 areferatityrcorhprises Gret ammlietal pottishs wiiithewhament togather. forinpeinvernted frustocconical shaped

o L 2yl ElfPlf] o | o) Sl R 5 o R i ok s REd» ot ver

nmenber . accordance wt
i ncl udnﬁg a shrfare 1283 domengeperient with@ie othériséwl portign i Tthe owtside surface 118§ of each seal portion is curved, and

# tapers inwardly from top to bottom.
Each seal portion is biased in a direction towards the second end 1232 of the valve 1220. A resilient biasing
member 1270 has a first end connected to @ bottom surface of each seal portion and a second end secured to the housing
’ 1228 some distance along the main passage 1236. As illustrated, each biasing member 1270 comprises a accordion-like
25 elastic member.
Operation of the valve 1220 is as folows. When not in use, the biasing member 1270 comresponding to sach
portion of the seal 1282 biases the seal portions towards the second end 1232 of the vaive 1220. In this position, the seal
1282 seals the main passage 1236 at the first end 1230 of the valve 1220.
A user inserts a cannula or other medical apparatus, as illustrated in Figure 52, between the two portions of the
30 seal 1282. As the user does this and advances the cannula, the seal portions must spread apart to accommodata the
cannula. This causes the seal portions 10 move upwardly towards the first end 1230 of the valve 1220 alonp the conical
surface 1248 against the force of the biasing member 1270.
Once the cannula is inserted, 3 fluid path is established theretrom through the main passage 1236 and extension

passage 1238 through the valve 1230. At this time the fluid volume within the valve 1220 is an amount V1.
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1 4 NOV Z02 26. The nedical vahre in accordance with C aim 25, whereby said
di aphragm di vides said cavity into a first 27. A nedical valve ndl NUV
control~ng the flow of fluid between a fast nedico) inplenent a cm%
5 WD 99158186 PCT/ US99110713 chanber and a second chanber, and further

i ncl udi ng WOP&$E188xt endi ng t hrough sai d body to said second PERAHIRR0713

medi cal i nplenment, said valve conprising a body having a cavity in

comuni cation with said second rredi cal i rrpl enment and an opening adapted to

receive said fis i ca | ai.d dy
and movabl e bet ‘g'ﬁ'?"ﬂd’a ok 'l'"g?‘lmfn %'5%%? ?észbeg ?even 19%,‘? "P"?ow
through sai ¢ teaispacedtiough smm:bnpwgt 12681 Ih mmcﬂa:mhcefmeubndﬂam mmnvedsthplnxsim lninsbds

th h d d def I d
roans Conne PN e B piren st g 14 bl e ARG 20Re ttot de Ral
whendsai d fW![iaﬁéaamﬂhﬂ??oiiﬁlpbmnhnuhﬁaﬁesmmmhedq128801 thé bave 122001 cal vaI Y.e |tn
auor dance w m el n . sal [ SLlen
0015 O Gsetl col 1Tt dfscobggboreu gk (0,285 354 408 S92 ke 3 SE 2 DR 6 b
27, wher ei NmdeddapoIosusEWMTReHES offer MipiiieMinstead@f thelbt camsk 37aikuistrvted. WXhié ﬂrangemem,
accordanu wth CaimZ27, wherein said rreansycz\c’)angnl ses an . ajr-fi

bl adder . 31 e 3ealmaybacolid fie.. apresit). jinfhat casecfthe pistop larmemher, @a'“"ﬁfmlb@ﬁ embagimgnts) ¢
| eads thrOuafamﬁablfkomwedmdﬁraunedxahinae\dﬂﬁﬁmﬁaym.MWﬁmeval ve in accordanu

with Claim?27, wherein said neans conpri ses di aphragm 33. The nedi cal

val ve in accor daAdeessipadiabors. saphyalveds praferably @?"H‘dé“ﬂ‘ d”ﬁﬂ%’f’d??“'f‘ﬂa?g‘ clpsing 3 diuid path through

ther etjftyy OUQkhe valvk: I BCIed¥P blie GAbocideM) i theBhs ACH MEvELDIS Gitonled istod 47, Wiyurb /12) WHIB TuPbthbr
sai d opening is positioned at a first P@d of said bod%g 35. The nedical-

! ve in actERdmts s isgaesitspalipn,iea 182 (e 19 Those gf sk ig the prt ‘%%ﬁ‘&@’bﬁ@d"h@a\"m
id first a%gy&&&nm.mdem wudwreaa/rw.muspde&mmm%md body and

sai d seal. he nedi cal valve in accordance with Caim?27, wherein said

means is positi offickddifine st valuepciydes 4 mepns for degressing, the i volume thorsin when jonp of the ymadieah c o

wth Oa-r nmﬁﬁmnﬁfeaﬁﬁhﬂaﬁm@mmﬁummwm s.am o Nindni :msmms 84 pistdA R pistan £D
30 first and a second chanbe he nedi cal vahre in accordance

wi t h dPai m Bewe W@H"éﬂ“ﬂo@n@"ﬁ?a’ §’5f|°6 °Y"F F'E'l”d'EFF“ 8 5 srrdenmemben uphaas ¢ Gaphypgm ogtyam-iike

medi cal  vahgignehtQx. ek 570, Figuid 98 brlameht 790VFigtfe 3b1 M#ﬁhmﬁr&nww.ssmﬁﬁ%&%m
i npl enent Leading.to a first site and second nedi cal i npl enent leading to a

second sit ePardappyided ve conprising a body having a cavity) said body having

a first port for inGewitahdesthe ﬁassnssalostmffglam&rosuﬂmmﬁahhsmlsmmamfdaaeaemg fhe
second port adapted to receive said second nedical inplenent, a seal

connect ed t tpidyakme esiften 4% Bowddlapl e bet ween a first position in which said

seal @pstructs f inthdlenibbdaints biddéhbed Above thel MDGhbce BEile/ METMIVE Airddseh QR inseriBiflofh ediehNd
position in V\/m ch fluid flow i dstgqermtted t hrough sai d bod sai d vahre

defining a fMPiemeat & 1he compressed tiate qnd-tesregses e withdrawal gf fiye mericp! imp 01 o Gpcomureseed state.
posi tioned isnldiembodiméntk, daadmcufrafefmedum SrceSsbutidtahtionyirdhxed Bﬂ@&sm’:h&i& MMM ve

when one of fsal d nedi cal nBI enments |is disconnected. -30 Nov 200Z
' of patential energy. Insertion of the medical implement causes a change in the structure that allows it to store potential
energy. The potential energy is released upon withdrawal of the medical impiement and the structure returns to a
25 substantially relaxed condition.

The above presents a description of the best mode contemplated of carrying out the prasent invention, and of the
manner and process of using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to
which it pertains to make and use this invention. This invention is, however, susceptible to modifications and altemnate
constructions from that discussed above which are fully equivalent. The embodiments described are meant to be

30 illustrative and not exhaustive. Conseguently, it is nat the intention to limit this invention to the particular embodiments
disclosed. On the contrary, the intention is to cover all modifications and alternate constructions coming within the spirit
and scope of the invention as generally expressed by the following claims, which particularly point out and distinctly claim

the subject matter of the invention.
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40. A nedical valve for controlling the flow of fluid between a first

medi cal inplenment and a second nedical inplenent, said valve conprj §0Yg 2802
body having a cavity in comunication with a second nedi cal i npl enent and
an openl ng adapted to receive a first nedical inplenment, and a r

seal i ng el S¥@AY5$88i ti oned within said body and novabl e bet \N@Eﬂ"‘ésggﬁ'f’y?
position in which fluid flowis prevented through said body and a second
position in which fluid flowis permtted through said body, said cavity

i ncl udi'ng aM@mﬁr@ whi ch automatically and reversibly increases in

si ze when s dical inplenment is connected to said val ve and which
contracts in sizel.whenA method of effecsity aesitivecioly of gl tiroaging firstamedicabimplentemicCauraiblaticalp ipdn

sealing el engnt conprisin i Sto unt e

body. uher of SFOmREt Bl Sede Pt TR  ing fBSeShaih A elepenk B S e o
surface of sditigd oY saidhdusing] Laid vawe defiaingla fividiboliee Within Glidhotsing Bhd sakvakeih Eommariicatiod Gl

i ncl ude a Iegg ng 'tl oned Wi.t hin said cavity. 42. The nedical val ve of
Claim 4 It pedice| ipplempnt cogprisep IR PSS 5 shoul der which engages said | edge
when sai d seal i nodisednmebiafsaidiseiont Mediddhimplenieht f:onk s2id@ahet | on. 43. The nedical val ve
of Claim40, wherein said seali el enent addi tiopal. C ri ses a seal

44. The medical VEV{E3 po @:P“&?"Frfa’g‘ d element 16,9 W"@ﬁl"'d"’"é‘gif“s g"(‘ﬁ’n’&?&é‘é‘ valve. ta $9iq segond
mat eri al . 45nedia'ahﬁpmﬁll.sqmmwal ve of Claim44, wherein said seal corrprl ses at

| east one o-ring. 46. The nedical valve of Caim40, wherein said sealing
el ement addi ti onziesrspsigdiefivid velume withipsaid v o head, said neck having a

reducegp di anet er ga,gngqgmm{,aghmmﬁai,g,nﬁﬁ,dmdﬂmp@;m nmedi cal valve of Claim
40, wherein said caV| t% conprises a proxinmal section and a distal section,

i d proxi mal seckion Vinmethegin accudange witk Clam b wharein saif plempentamsises;p tepilient seabeositioned.in
The medi sﬁiﬁous\ﬁ?'s%ﬁse@‘amﬁ aPhsiBgdthorethfdi o iwWheréhn $31@ ibving Bregtompist ShiokaaL¥id bebt'td inan%

t he advancenent the first nmedical 1nplenent into said cavity. -31
NOY 2002 49.1 aRpgitiopiakvehspid Rasspas thergtirough isqeelydedy i ncl udi ng a means for bi asing

sai d piston into gaid thé heéfod id Sébrllanc With ﬁﬂmmaenﬁf?ﬁhﬁﬁhmll@ls‘ﬁﬁvam pdsitichbd WithA said
wherein said nmeans_for biasing conprises a spring. 51. medi cal val ve for

cont r o} i ng Ppusiaa of saif eIt prdsdid ferpating sYGRramprises Mavipgspid Hﬁﬂi"@ﬁ\’“l rrpl enent and a

second nedical i mpl eNeRé metiiadin kcdfdbhed RittoEUTPS, whirdilsad s@ﬁ)mdlsd%ﬂa\{duﬁﬁngprﬁﬁvénﬁ%g'sm
conmmuni cation with a second nedical i Ierrent and an openin ted

recei ve a fififssmedical épplemint framp fist.end;of ”QrYd‘"’a”’F e ‘é'é&?‘f‘ﬁg’ﬂ é‘F’bYPE‘Pﬂ‘”Mﬁ"é pisten
wi thin sai d Qelysadhd & sndlvivebet wveen a first position in which fluid flow
is prevented through said body and a second position in which fluid flowis

permifted through sai dMsBERpd indceprdance s £lgim i nwhersidiafpmber fs) pasitigned within, saigh pysig. said

aut onegg cal IngmirdtadfiMEihicrebse bl Ml folnReaPs3ia housing Wheh Said i Medicaliinshiednt 1 LonkEBIEH 16 Shid valve,
i npl esent i s connected to sajd val ve_and which contracts in size when said

first nedicaM YhEPEP 2istee of fecreasiputheypime withinsaid housing corpsises %“@I“éﬂ‘ﬁ’fﬂ? ‘%ﬂﬁl“f’é‘l gt
pi ston novakywwpunted with respect to said body, said piston dividing said

cavity into a first chanber for receiving a fluid and a second, air-filled
mber, wher ei n8sai d THJERboLH rﬁ'iP'F’Q@é“"&?"’[“e‘a!F”%m%?'éwwi’ﬂ“@a‘ﬂ"‘lﬁr?a'&PP"s'W and

tside sur fegpeard witbsail fbulg iform 2 hambbi)shd SR QHes 6t deckeading he PolumélyithinSui@Housing/ Béhipied the

sald seal i ng el enent addltlonall conprises a seal. 53. The nedical valve
of O 23m 52 Sterd anagging,the vojure of saidich rises a resilient material. 54. The

medi cal val ve of ;0 ai %ﬁﬁmomﬁhﬁvﬁtﬁtﬂmﬁ%&mﬁﬁmﬁh&%ﬁuBGﬁﬁindﬁuﬂﬁh ﬁduﬂlw
55. The nedical valve of Claim51, wherein said seali QISF‘G ement

addi ti onal | fiSERIPA¥AblY Rasiionsd vithip kaid 3. sajd Risdon Epopetatipd mith s4idseah ang hoyting Ao feding saidHsid voume,
di anet er as pNNRE Bl stbpQt d2@dasing' MR eld volrke: cmﬂ,}hﬁs mpe%ovmﬂav ﬁsx&fmﬂ.@ms‘él

wherei n said cavi ty conprl ses a I’OXI mal section and di stal section, said

proxi mal secti onBhavi Adregicakyplie Y°b¥°'“ﬂ‘l"'!!rf@t'@¥' of H‘Aﬁb‘%ﬂ‘ﬂa&iﬂsw@' dreplemeny @nd a_syeend
~ 4 Nip V Zg%al%lméﬁh?aldnﬁﬂ'c&@hsmy ﬁﬂokﬁa\ﬁhﬁ Vi i Pomrpunic3MoRkifhs5ld ﬁcoﬂﬂﬁeﬁkﬂﬂml@ﬁmﬁﬁd d

body limts the advancenment of first medical inplenent into said
cavity. an opening adapted to receive said first medlcal implement, and a sealing element positioned within said body and movable
between a first position in which said seal prevents fiuid flow through said body and a second position in which fivid flow

is permitted through said body, said cavity including a fluid space which automatically and reversibly increases in size when
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58. The nedical valve of Caimb51, further conprising a vent thr?ggﬂ i,akﬁqz
body extending to said air-filled chanber. 59. The nedi cal val ve 81 at

51, wherein said piston includes a hollow recess in comrunication with said
air-filledwgayksise 60. A nedical valve for controlling the fplcowsobnéhyi d
between a first nedical inplenent and a second nedical inplenent, said

val ve conprising a body having a cavity in comrunication with a second

medi cal i nplenent and an opening adapted to receive a first nedical

i mpl ement, amsal fast m@hIGnMapt$ tognectéddnid ivalye@sd which copwbesvintsize whes saiddirsb meigal impliment is
novabl e bet wggmngn 4y rst position in which fluid flowis prevented through
sai d body and a second position in which fluid flowis permtted through
sai d body, said c@vi tyThmHuudralngn aacofdbnoe with-Olainch? whetein sdid sealiigimént is a kdalyhaving @ pre-siit
feversibly incre fir ical. |rrpl enent is

(i sconnect ed P TrDuuth ot fener Sishisp sl w8 hovanl'y mount ed wi th
respect 3o said bonly mrﬁbdam eivoi sbreMinbgwith Clamd, Wiewkin il segiagrelenientiymiges G piston
first nmedical rn) m% sai dgﬂi d having a slanted surface. 61. The

nedi cal val v&° 5‘? Tpqunige it gspect i said sealing el ement additionally
conprises a seal. 162. Thanetigatlel@an actofthacewitli Cldah 0, WheRih 2 leddaay positidned Aitlin $hid 2avity and
conprises a resijlient r[ﬁt er.i 63.  The di cal 6 val ve ai.m 62, wherein

I
sai d seal cofﬂ‘fr"lsg'é'?’ 3 houydey, saig "%8'”@ engaojap,3pid legoe whep33id mstanis Eéﬁ'J'\'/’éP'\?'B""'of d ai m 60,
wherein said seal nng emRifRidal va@oh ddoihed With Ol ihcRfy mdank RF Kasing Siid GistorEiRels said first
havi ng & reduced diameter as conpared to said head. 65. The nedical valve
of O ait 60, P#¥r ein said cavi ty conprises a proxinmal section and a distal
section, said proxjnal mmwoswehaacbrmeamsmhgwnatlnamuteafsmhamgﬁmrﬂsdswl
tion. -33 14 he nedi cal. val ve of m 60, wherein
Ht. on of said bb‘hy || ’fﬁ"‘f"@‘a't"ﬂ"é '“éﬁ?f%ﬁ’!ﬁfé‘%ﬁ'?"“é? wherplo sfig PP&PP i pid sy mr&rﬁ'éh'é

into said cambaaamﬁznda&gcmdkmmchm,ve for controlli ng the flow of fluid
between a first nedical i a_second nedi ca npl enent, said

[
val ve conpri sing y'bOd@’ﬂ’%‘?'ﬁﬁ"Q’ﬁfﬁW‘t’y’“F Famm & friter 'E‘QF'W&H“\’\P‘[“FP saidbady grending to
nmedi callsi npl emipfiteddismb@n openi ng adapted to receive a first nedical

i npl emrent, and a r#gl d_seal i n el enent positioned within said body and

movabl e between a'firs {h‘ﬂ'&‘?'t’? 817 agcoidangs P"éhc'?'!‘ 3} wherejn s3jg piston bas éb"éﬁ'ﬂ"&’ﬂﬂ’!‘ﬁm B ymaid

sai d body andsta,eaganmﬁlemeﬂhwmda|3|am,grh¢¢fI uid flowis permtted through
sai d body, said cavity_including a fluid space which automatically and
reversibly incr ea@es i Fhe Medcal Wéﬁ’@%ﬁ’ﬂ“f‘?'\?‘sqa'"?ﬁdf"m" SPif i1t iociydes; ’S%Mnﬁ’?& Bd

to sai d val vemmintatiohwithi3aidanniled hgiber. | N Si ze when said first rredl cal inplenment
i s disconnected, gsaid enj, ng being at a fi rgt end of said body, said bod_y

havi ng & cl osed s8tond 8 mepicaRalye ia agsprdgpcepvith Claim §, whererp 2 °‘l§'§'fg|"rﬂ‘h rgnd g said bady, said
passage | eadiowaiurgemss:ﬁhddnueﬂ\mtaymcﬁsam bidneh dERRG vaﬁwﬁeaﬁﬁg ifom3did taviy..

R L R T
The nedi cal uaboaemmdesekmnmﬁ&m wherein said seal conprises at |east one

ing. 71. The di c ve of Cla Wne ei n_said sealing el enent
addi tionally conp se%%ﬂﬁahéﬁdccérdﬁgdﬂ& Claim & “H@b'ﬂ"“ﬂ'ﬁﬂﬁ RixgPn e Ry positioned
di anet @5 as wnugsdbod. t 0 sai d head. 72. The nedical valve of Caim67,
wherein said cavi ri ses a proxinal n a dis section, said
proxi mal section %aw ngggedg:ﬁﬁﬂ"’f'é?“?ﬂ‘f’&‘r‘ré’fﬂé& ‘C")F“?HP" d'??i"é‘f"éﬁ"’ kizsing 3aid pistonmember
The nedi cal ma,bm@nmnfﬂdadam&hmm_erel n a portion of said body limts the

advancenment of thg fir i to said cavit 74. A nedi cal
val ve for control fzr ﬁ“@edFSW'Bf“‘i' °ﬁFFH"’b‘£é1"0\£‘e‘Hhe5'"fﬂ“’r"§f"’ é?‘@%“’“'?“ﬂ'ﬂ&%t

and a second nedi gzl lrm}nammslve inEtbrélanbebith ClaCRTAterSih £b niard Ol Miash bompridests memer
1 ~ Naq,.Vv 2002 cavi t% i n conmuni cation with a second nedical inplenent and

-an openi’ng aﬂ%"ﬁ‘?'@@l“’? aig boflydo detine an 3r-filed chamhetii cal i npl enent, a rigid sealing
el ement conprising. a pingeiidal VRETASdcorddRe iwith CIBA S, Whdrd said &adndfomaw comprlse S BH/ A RleB
between a first position in which fluid flowis prevented through said body
and a second'"'ﬁ%'l tion in which fluid flowis permtted through said body,
sai d cavity inclughng he mbdthiGane Moc@rasiod with Eidith 8 TBhbrGidbiding aaaﬁshrig@vﬁﬁ.&iephwhm said
increases in size when said first nedical inplenent is disconnected, and
nmeans for bl'aﬁyng said sealing elenent in the direction of said opem ng,
sai d neans for biasing conprising a nenber cooperating with said body to
define an air-filled chanber, wherein said body conprises at |east one
screw thread on an outside surface of said body. 75. The nedical val ve of
Claim74, wherein said sealing elenent additionally conprises a seal.



76. The nedical valve of Caim75, wherein said seal conprises a resilient
material. 77. The nedical valve of Caim76, wherein said seal cg ] § at
|'east one o-ring. 78. The nedical valve of Caim74, wherein sdid seallng
el enent additionally conprises a neck and a head, said neck having a
reduced diewredossisss conpared to said head. 79. The nedical vRCYase¥/eZizni m
74, wherein said cavity conprises a proximal section and a distal section,
sai d proxi mal section having a smaller dianmeter than said distal section.
80. The nedical valve of Caim74, wherein a portion of said body limts
t he advancement o02.t heThemedicl valie injagcardante;with Elaim ﬂg whergbysaid igplragmivides\said @uity in, a first
medi cal val Vig,dar, nﬁqs%ﬁd%hbeng.rdmu 63 Pl el vRBlE AR Fo ol Sctbng m%.gwepa'
i mpl enent and a secon , sai d val Ve conpri sing
having a cavity i#.confnmedicelevalyecior m'tﬂlwah&sféuoh&"mmél first medical implemens 3ol asecond
openi ng adap C
ol ement. posy TiEhietei it e amlsypdpl¥Rly Lovk BB ln it l bty B finny ot
whi ch f$ ui d dnlopening adappd smmeamfmmwg pleraénti arid @ kgl positigned within 4aid\body and bGDE bamlna
second p03|t n i.n | .sai
cavi ty i nel u Hosmomvmncﬂ(}ld sl'al’l IBQen sﬂax\ﬁl‘lowth@g{ng}) ILogvaﬂq }sh&%%gilg%@?hglrg %Iw 315%
in size V\/nenhmuh shidfbody Ssbid mddamrbg ai fhaiph spacveandt fumhsr intioding eednecinneciedsasail body for eduginglithe
whi ch contracts in.size when sajd first & | ement is di sconnected,
and neans f ﬁ'dﬁﬂaﬁfs“f"ﬁ@"@é?"dwe@éﬁ'%ﬁ’ém%dlci ’%f"ﬂ”g%l rection of said
openi ng, sai d neas f OThe hedslivarg mmsnbns\bnhglamw,awmem saldImeaks comprisesrap expdndiigGésilent
sai d bg(gy COE;E ' es at | east one screw thread on an outside surface of said
body. . THSHEAMEYE val ve of Olaim 90, wherein said sealing el ement

ditionally corrmm S esThamaiied valve i 3ccordane wirte Clais 21, wheaeln said néns Edmprises aQikton. Wher ei n

I d seal conprisgs e t. mat val ve
92, wherein said teal %WT'%‘@%"‘&?”F’@%N"gﬁ'gz ﬁrlf'ﬂéa'p"é?g" °W°%ﬂﬁ@‘gﬁ"@ﬁ1 ve
of Cdaim 90, wherdin St sledisa eave in gccetizaoewith Claial 80, (hetrin a vényleadsalrmugh s2i¢ bodypto mtbhdd&nd

head, d h d dt d
The medi cal val veZor  CAPHCBE AN vEb i 2Ly ORGP FORE S TR el
3 ect ;)rs a{]ﬂ a di _smal slhched@anvalvsiauudorm:@mmaim zsawlete]lﬂauh&wn g2 asssgmleiawmh
i amet er an sai ca
wherein a portio "5’38\5 'I"P'?ﬁ" 3&“{"?{‘;&3'%}3{ “ﬁ"’%\m % 'f?l‘—!““f"i%r’%’tf"‘hﬂﬂ?'éﬁ‘f
| npl ement i mbdy. sai d caV| ty. 88 A nedi cal val ve for controlling the flow of
fluid bet f t di d
oo B o TSR] R oL bl e o g

medi cal i nplsaitvieyand s2it cavifydy defing b shitkbbdy andissid sealC i ve a first nedical inplenent,

and a sealing el ok Itioned w i.d etween a
Frrsc BBai t1on i ilan FPioby VT et it et Ml elte ¥ Bty S
second position i3 whiThhmddicalvave ilacovdans wit Chain(36, autiertirseid mephs dividesGaiibeaty jntotlesst a
cavity incl xd ?r{l.? Jg q, space which automatically and reversibly increases
in size whe B St™ Redi cal i nplenent is connected to said valve and

i ch contracts i.38 si Zibe médieah valv@ inGaccordance with Clbim\37Cwherein O 2f sadiifiedt brisecord cimisbisGsdir-

| ement i i sconnected, said sealing elenent conprising a piston novably
mount ed wi t A espect to said body, said piston having a head for engagenent
by saizh first nedscal Amwitabvaietor,comralinglthin Bawcbf Iddbetaepn a first nadidakiaplembnit fealingto a first site

and second medical implement leading to a second site, said valve comprising a body having a cavity, said body having a

first port for connection to said first medical implement and having a second port adapted to receive said second medical
implement, & seal connected to said body and movable between a first position in which said seal obstructs fluid flow
through said body between said ports, and a second position in which fluid flow is permitted through said body, said valve
30 defining a fluid space between said ports and further including means positioned within said body for reducing said fluid

space within said valve when one of said medical implements is disconnected.
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89. -The nedical valve of Caim97, wherein said sealing el enent

addi tional |y conprises a seal. 90. The nedical valve of O aim 9§,/ WiV 2002
said sedl conprises a resilient material. 91. The nedical valve'd% Claim
99, wherein said seal conprises at |east one o-ring. 92. The nedical valve
of Caim97, wherein said sealing elenent additionally conprises a neck,
sai d neck having a reduced di aneter as conpared to said head. 93. The

medi cal val ve of Claim97, wherein said cavity conprises a proxinmal section
and a distal section, said proximal section having a snaller dianeter than
said distal section. 94. The nedical valve of Caim97, wherein a portion

of said body limts the advancenent of_ the first nedical inplenment _into
said cavity. 9510-A nednedisal yalvg dors qomtrelling the flowpfithed petyigena firstymedigd ween
a first | I, pl.e J i Sal .

conpri si 23%3?%%%{; gvﬁ%%ggg%w aﬁ?ﬁﬁ%&%ﬁfﬁ%‘%ﬁ%ﬁﬁﬂhg asg‘%:ag'n@r%%iacal

i mpl ement ,caity g esiAgniddot edtht Dsdco®imedioal fmplethentemidcal opefitigeatpted @Nd a
seal ing elenment positioned within said body and novabl e between a first
posi ti on irRcairs aHirsy medicel mplemens, andArrigid sepling ghensent Posigpedmdthin seidond
position i ' (RTY [ 1 Lt : ' ' ity
i ncl udi ng bgd%:i%’ °§J ngggne%egﬁ’ha fgflsj %Jﬁ&h&)éﬁﬁh&%ﬁ@gplg\%frsg:{%{%g%pr@& gggg%\éi n

si ze when tpdy dnlli & sécof@ ositibn iiAPIIEER fluid Sowas PRALREA tthrotigh daMabods, whidch
contracts in size when said f rst nedical inplenent is disconnected, said
seal i ng elcevigninchustigg @ Snidgpacevhich autematisnally anshrevessiblyi inprepses pe size twhesai d

body, said piston aiwvi.di said cavity, int first,.chanber, f.or. recei ving a
ool ona aREEReta Rt fictoiAkdd ol e dulaini B SR G 18 ik e | 09
* scr ew shidr @@t nedicaNindplembsies dikcbeotedf sa’i&iséblilﬁ?@emer@ Eompﬁsiﬁgaé_ %'s@;% 96.

i

medi cal valve of Claiml 04, wherein said sealing elenment a ionall'y
conpri ses meovabll moymted Prith resprict ¢ said bedy,ovhertinisaid1BBly cpmmrisehatslsagt angal

conprises a resili.ent nma ial. 9 T di cal valve of Caim 106, wherein
sai d seal Sgg%@fe gsonaatn quisg‘iéetsuﬁ%e %ﬁaﬁg.&) 9. The nedical valve of CaimlO04,
wherein said piggt on THCIediRE! Salh®!df OWaink DS Swlicheifi QWATH BbGR RGN 4 Nedipi d

air-filled chanber. 100, The nedical valve of Caim 104, wherein said
seal i ng elpesiignedhwithini sgikgavity.conpri ses a neck and a head, said neck having

d d di i.d . +11h di cal | f
G aim 104, whord n ardtegn s Mgl b pRE TR S0t d

section, saich eigaxesRld REGE WhEh i sdaling eRffitht Rlin Sdid fRdtPositiban sai d di st al
section. 102. The nedical valve of Qaiml04, wherein a portion of said
body limts thd3advaheermedicabs valke of rGlaimedlcavhireipl santsedlingo dement

cavity. 103...A ' .V e.for controlling the flow of fluid between a
first rrediagczlilfmp%{j%&nlg‘%fseg%eaé second nedi cal inplenent, said valve

conprising a bady hatengnedicaBWalye idT OMIHLM3E alvh@BinWishid @e@eg&ﬂﬁrimdiacal
i npl emrent and an opening adapted to receive a first nmedical inplenment, a
seal i ng elresiliant mpeesiali oned within sai d body and novabl e between a first

It in which fluyj . i h h. said bod d
o ion in wnien ¢ GpRRETHRR B VoSG S el ARG

i ncl udi ng oaidd. ui d space which automatically and reversibly increases in
size when said first nedical inplement is connected to said valve and which
contracts in si4fe widg seadicel i vave neldi Claimi AP) emearein saidi sedinge cdement
wherei n sai,d .bo conprises at | east, one sgrew thread for. detachably
securing §g%80?%rysf°rﬁgﬁ?eéaq nf%plgﬁ@nlgeago sai; peck haying 3 gfpdu e‘%ﬁ@ﬁ LA val ve
of O aim }dmparei@s 8didhéai.d at | east one screw thread is |ocated on an
out side surface of said body. -3 8 1 G NOV 2' 002 105. The nedical valve
of daiml12, WWiereillhcamsdical onlvef of {fldinbodly Whereins stide cadtyanompeisds af t he
first medical ipnplenment in(ho sai d cavid{t%/. 1061. The HEdi cal v Ivg, of Claim
112, wher Eroximal yelignpnd g dstahsetion faid Poxianglyseeiifpnaang asmallsr diamsier The
medi cal V@l e dishBdefiddl 5, Wherein said seal conprises a resilient
material. 108. The medi cal valve of Claim 116, wherein said seal conprises
at | east one 048i ng.Tht@®dicEhealvedf CHimvHl, wherdin ElpaitionldfAaidtwelydimitsehed
sealing el ement additiopally conprises a neck and a head, said neck having
a reduced adyangement ofdh edigalimpiament HgQ gaid£avity. The medi cal val ve of
Claim 112, wherein said cavity conprises a proximal section and a di stal
section, said proximl section having ? smal | er dianeter than said distal
section. 11I. A nedical valve for cont B'I ling the flow of fluid between a
nmedi cal i nplenment and a catheter tip of a catheter in fluid comunication
with said valve, said valve conprising a body having a cavity with an

outl et adapted to be connected in fluid



comuni cation with a catheter tip and an opening adapted to receive a

medi cal inplenment, and a seal positioned within said body and W?NG¥ 2002
between a first position in which fluid flowis permtted throggh sald
opening and a second position in which said seat obstructs fluid flow

t hrough said opening, said cavity including a first fluid space open to
said outlet when said seal is in said first position and a second snall er
space open to said outlet when said seal is in said second position. 112.
The nedical valve in accordance with Caim 111, wherein said seal has a
first end and a second end and a passage therethrough, said passage

occl uded when said seal is in said second . pgsition. 113. The nedical valve
in accordance with b Wﬁ‘f&l,vwf&:lﬁl%é@sdn@%9g A&REaBS T HaSHR sarhBistoRd a
di stal en i: aid seal noves distally within said body to said
first posSPF%%H%ﬁgﬁbghﬁ%Eical inplement is inserted through said opening.
-39 ~ ~ Nov smoz TH& mddial nedive adf Cadime 40N valeedn daind emedrsh fdrl dia¥inkll,
further including biasing neans for biasing said seal into said second
posi ti on. conprisghasprtl- cal val ve in accordance with Caim 114, wherein said

bi asi i ing. 116. .Th dj cal i d i th
Qamait farcher | Aanl S ke RS REIR AR bier s pEGRA°
contract s igpldndrt Uind £ Baead infedsal dm?%%@! QARBVAlVORoRPHsiay kA Badiflg fal Ui d

space in said first position. 117. The nedical valve in accordance W th
Cl ai m 116, cavite irecomsaingatipn withon second medivel innpapentsand an ppaningadaptedstai d

seal . 118. A.positive flow nmedical valve.conprisin body incl.udi ng..a wal |

structure fa‘éf‘fY%MlHS"aWe?‘ﬁ elmn?g m%@vf‘?@?ﬁéﬁ}ﬁgﬁ l_é'gpﬁl?fa? Osgﬁ)&e‘gﬁ’ﬂﬂﬁn (f'?lélt al

y_, sai d YupxhdRlovabk bRevdend st RIRAMHINTE vHidH Gidei ¥ Praveated Brdu@hghide 2
ivery end of a nedical inplant which transfers fluid through said

delivery dwndy andrasédoné positienlin whichh fiugd Sdwpis qermisted shrawgh daidnbaedya said
a. medi cal i npl.enent

d stat ' £ del i d o
o oo AR PERhePaRh Bt B ey R sV g o
delivery ehd firs@medisfamplemeht @%ﬂﬁwt&f@eﬁids&a@«&eemﬁavﬂiagc&tﬁa@&tih@&e\&g}i&h

fills essentially cprrgl etely a portion of said cavity adjacent sai|
openi ng, weidnfirshingdisehimplementdn dirsarnestedasmd nealing slemend Icdomprisingtaipistomear

i d i | sai. ing,.apd.in. essed t id |
secti on bardgouBRBeed i treBEEl [Khaid ol rinEr ASEREE S0 FRohBt < 30y 11 om
sai d openicRgmB&dfirnfeteiFmipda TRNd taid $ 3bsbngeair-fIRYI inbeROWheWiH Bii@r by and

including an orifice in said seal section which is open in a resting state
but is kepsbmprisesed lengt engi sgraypineadn an guside sisthoapf sddbadyst ate; a fluid

space including,at l.east a.porti,on Q L d | low interior and di.sposed at
| east partiall %ZT n sald n&%q}%?y;valé{ﬁdog ‘TE%BR/ gghtvié\{?re%r?ﬁgf S\Rﬁlﬂ% ‘?Jﬁlsgl?tsi bly
contract s ;aditidnallédinsies & sédl, sai d deconpressed state and expands said

fluid space in said conpressed state. 119. The valve in accordance with
Clai m 118, wher58i n sldied niadisg! ceomlve of kdaitnerS2 owpereine said sealt icompusessai d

S'l - - 40 resilient material.

54.  The medical valve of Claim 53, wherein said seal comprises at least
one o-ring.

55.  The medical valve of Claim 51, wherein said sealing element
additionally comprises a neck and a head, said neck having a reduced diameter as
compared to said head.

56.  The medical valve of Claim 51, wherein said cavity comprises a
proximal section and a distal section, said proximal section having a smaller diameter

than said distal section.
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. . -1 4 NOV 2002 120. The valve in accordance with C aim 118, further

i ncl udi ng neans for biasing said seal towards said deconpressed qgtﬁ:ﬂVlmz
The .val vé in accordance with Caim]l20, wherein said nmeans conprises a
spri-ng. 122. The valve in accordance with C aim 120, wherein said neans
conprises a pair of cross-nenbers. 123. The valve in accordance with Caim
118, wherein said wall is novable and said fluid space conprises partly
said cavity defined by said wall. 124. A nedical valve for controlling the
flow of fluid between a nedical inplenent and a catheter tip of a catheter
in fluid communi cation with said valve, said val ve conprising a body having

a cavity in flui,d co ni cation w the catheter ti.p apd. ni, n
adapted to receisge t é‘er%“dii?@gp’givﬁﬂ%g}?é‘??ts,l’&'E‘ﬁrﬁ%ﬁqr@&}\/ﬁ?al&g?ﬁ?ﬁpﬁﬁntﬁq%lI of
said cavit WL it i f: , said seal configured
to permt ?‘?Vua?l_ %%t???\lﬁ ?ﬁffg&%ﬁﬁl@%p#n&%ﬂﬁi%@'%%@g I g_bet ween a first
position in whiéB. fl dihd rhé¢dival ivalveerfreliained 1} furthengbomsprising p eentnireupth shidecond

position in which said seal, ggs ructs fluid flow through said opening, said
cavity i nched sxgending tp pikaiblledghasmbesut onati cal Iy and reversibly increases
in size when sakg se i 560 fs5h " ey 1 acts
in size when sa:sg' seg%eirged?n%ﬁgh{ego sal gnssétgﬁgﬁggbsaﬁ% ?%ﬁ@ﬁ%@e%%eﬁogg)ﬁe of
d ai m 124 jdeedsudicognauni@sioh ingtht safdeaibétlediclgimigr.t he wall to nove in a
direction to decrease said space, A nmedi cal valve for controlling the

[ | 26. A i
flow of fluid b6Pneed BMedisdl vahve forpruralling thedloyw ehtlwdibetweany st medigehet er
in fluid cg ni.cat i | v al e | S] dy havi ng
2" cavity tSmEne m R st RSl P g AN G Baf RO
c’ﬁr i Si NgcavityadeohamimichtidnCaivi & seddndagedical fimgletheno aid Bh @Péﬂiﬁ@ alptéd &
carheter tip and an openi ng adapted to receive the nmedical inplenment, a
seal posi t1egeizd anfirshimedical dmplsment fad rrotigld) saking aleBsniapesitienedpyishing ssid i n

e AP R RN A SR

whi ch said struc rough said open ,
i ncl udi ng Bodyl aidla spesiel péditicn muivhithtfldalflow anperhital girblgh sai€ beay esid n
Si ze when said seal is npved to said first position_and which -41 1 ~ ~av

~0a~ cont reavity ingludipg @ flipe ppasa whidheatomatically aad reyersibly incseaspringded whesh, and
sai d body [ Al e i r ' t,
ot d i nl oo LR o BRI Bk RS 0 BRI oA BRI o
Wi th sai d meaibly mctintddewithrespadtdo fshidHod9) said pidtvth Webig 4 hewl fo 2hgagbnidatli cal
devi ce conprising: a housing having a cavity with a first inlet for fluid
f1ow i nt o bheeid st medicghimplament; paid heasrhavingredantedhsurtace: cat heter | eading to
a patient; said.housi j econgyi.nl et f el yin i cal

i nplement to i n??odugggf F%l}ﬁ&gl?n‘%(l)%t hog ?A@H yéo’ a%}gfe\?rg %aal\{%nger?? ng:\g/fleﬁlgen%
first posiidddiorall9som@risesiakeslecond i nl et and a second position in which
said valve elenent is noved by said inplenment into_.a position in which said
second inlet is6bpenThe Wadigaloyalvet Oﬁ\atmsﬁi’d Wheredn said eseal chpmmisehpen f or
f@ld flo I tlet, said valve elenent being configured to cause the
v’ume of V\fsegii(l}lgﬁt?g\g/lﬁeﬁé/ﬁ'to i ncrease when noved fromsaid first position to
sai d second posg3.i onThodnddicat abe SRCthin0b2)whéreindeid sagieconiisesay gehst O
said first position. 128. The device of Caim 127, including a novable wall
in said caegringhi ch i s novable by said element to increase the vol une of

the cavity. 129,., Thedevi ¢ f ai me128.. i ngl udibng.a resilient nbe
urging said wal i n ﬁ%&ﬁﬁ@?gt ovgh'eecroéas_alphe&%?olw o1 e glgg_tg?’mf%. The
device of fddMidhally %omgiileés@ Keck daid Wedkl havingda RidGEAINiaR6teh ad Sorhipizéd i0editd

menber is a spring. 1 A nethod of causing a positive flow of fluid

t hrough a lradheter tip automatically upon disconnection of a first nedical

i npl enent from g_val havi.ng a .housi W th a_.noveabl.e el ement therein for
control i ng ¢t ow B FFUFE THTOdnCEirk ofloqn Suf LB i ng. a
fluid vol usBxihdl REQichadddl kel REctRRY ssdigoMalaY Sedtidn ARNTHAM GARIG NN ER, Sai d
catheter tip, said housing connectable to a second nedi cal i npl enent
wher ei n anthaméaid distalpedtwnf | ow of fluid is pernitted fromthe second nedica
i npl ement through said valve and to the catheter tip when the second

medi cal inplenment is connected to said valve, conprising the steps of: -42
1 4 NOV 2"fl1 02 disconnecting said first nedical inplenent formsaid val ve;
and noving said noveable elenent to a sition in which fluid fl ow between
said valve and said inplenent is prevented; decreasing the fluid vol une
within said valve housing; and forcing fluid fromsaid housing towards said
catheter tip.



132.- A nethod of delivering fluid through a catheter tip conprising the
steps of: providing a valve having a housing with an inlet and an te@ 'Zn
comuni cation with said catheter tip, said housing having an op n{’ago 1902 4
by a novable elenent; flowing fluid fromsaid inlet to said outlet;
connecting a nedical inplenment to said opening and noving said elenment into
a position in which the fluid volunme in said housing is increased;
injecting fluid fromsaid inplenent into said housing and to said outlet,
while fluid comunication fromsaid inlet to said outlet renains open;

di sconnecting said nedical element to a position in which fluid flow from
said inplenent into said housing is prevented, while fluid flow from said
inlet to said o066l et The medical valeslof Qlaom 68 swhegeintaepoitien of sagd bedy linithithe sai d
val ve housi pg; and farci fluid.fromsaid housing towards said catheter
tip. 133. ﬁdq’%%%ﬁ“&eé‘lt Ogme\fggtfrﬁ?&fﬁagﬁpp mef‘h’ﬁtqsﬁé&l‘falvg of fluid between a first
medi cal i mpl enegy and dediAAHlTBHLSMollIMhE TR of A7 Belide @ MRIRERANY: 8
body having a cavity in comunication wth a second nedi cal 1 nplenment and
an openi ngingdepeedartdoa rseaidweedicdli inmplemed, sid valvplcomprisingantody hewihg rig
mechani sm posi tioned wi,thin said body and vabl e between a first position

in which sEVHYJBEPIRYHGAHAR TN S7eond mredied implemepiAtdnithoRning pdppted ta y and
a second i t.Gh: id fl I S Ty r i AVLLY,
St omyi tteivk Qs ntRlca imp et BBl S8 SEMe Aebil SAboRd iRl
i ncreases bodysind enovable tedivebn-alfirst posidorNnOvhic2 16id fidw &t preveshiteaithroughlsaident i s
connected to said val ve and which contracts |n size when said first nedical

i npl ement  BodyAndch AROBERPSition; 1y whigh ithed MerhEmesmitiedipraughrigid hody, grid
N R ch'ﬁ?dh?é ?glélm %ﬂl‘z@ﬁf’dhdau?(ﬁ'}ﬁtf&ﬁll# ??f#ﬁg%&g)hgﬁn‘téayeﬁfl%fégxlgns' bl'y

i r ease tche ize o urd space; an al er sea rom

sai d fl ui dagpfigemedicabimplemanss ¢dmeaed tosashyalvediminbiich tortrdetsisisivg wiand
element into said first position; and a resjlient seal adagt ed to engage an

interior said ik madieshimplement 5 disoraedied SaId PRSI Noing ¥ra Hrsdweraf sgidk | ui d
fromflow lﬂ)%y,t &ri&) U&ﬂ' }tlf{anC?Xl'ogéﬁ é@@gﬁh &l zﬂmd a branch, said branch defining a branch

passage leading from said cavity.

68. The medical valve of Claim 67, wherein said sealing element
additionally comprises a seal.
69. The medical valve of Claim 68, wherein said seal comprises a

resilient material.

70. The medical valve of Claim 69, wherein said seal comprises at least
one o-ring.
' 71. The medical valve of Claim 67, wherein said sealing element

additionally comprises a neck and a head, said neck having a reduced diameter as
compared to said head.

72.  The medical valve of Claim 67, wherein said cavity comprises a
proximal section and a distal section, said proximal section having a smaller diameter
than said distal section.

73.  The medical valve of Claim 67, wherein a portion of said body limits the
advancement of the first medical implement into said cavity.

74. A medical valve for controlling the flow of fluid between a first medical

implement and a second medical implement, said valve comprising a body having a
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sealing nechanismis in said first position. 134. The nedi cal val ve of
Caim12, wherein the seal is coupled to said elenent. 135. The fddNO4 2002
val ve of- Claim 12, wherein the elenment conprises a plurality of
cylindrically shaped segnents, said segnents each having different

di aneters for providing a decrease in said fluid space when said sealing
mechanismis in said first position and an increase in said fluid space
when said sealing mechanismis in said second position. 136. A nedical

val ve adapted to facilitate fluid fl ow between a male |uer and an
intravenous fluid |ine connected to a patient, conprising: a body having a
cavity in fluid comrunication with an intravenous fluid |ine and an opening
adapt ed t cavdy éi vemmumidagion weth a segtodd ipardicah svplamenirangxdnadpening ataptadeto

cavi ortion | ocated

ext endi ng thr.ou sai d,.bqdy, , sai ity .conprising a .neck

i acent CSERVeRd iR hPloEg < B e T e SOPPrORE A Se e neck
portion; andiRns@WiiMdsHE¥b&Larld mbPICBMvkdh 2Nkt PPM@M  WRLHeRid 10 RS ed
position i'n which said seali'ng device prevents fluid flow through said

cavi ty angreventgukethrpaghi sdidboily anthiacsecohdipdsifibom ivdigheflnidt flew is lpeomigteds ai d
cavity, sajd seali, devi ce conpri.sing: a n- def ormgbl. e reactj on nmenber
ext endi ng tg:"é’i“‘égssaégs 1 SAtd éi‘l‘vqg'aﬂ‘?"l%cﬁn%aﬁ uid,\$ppss %&1“?‘]’ gytomatisaliy ran
automatic i k&; ' fhddh fefchiid by id
reaction %ﬁg@ﬂé%&%&%ﬁnﬁﬂ%%‘g? %g?t ggglr%ér?géals z’.ﬂg gnee nt 1esr Fllﬁ%@gét%’ a 4 NO
V 2' 002 a membkifogbiasipg lsaidatdthgadlementdaitlee diexctien bf sed adpeamigd saig erdang) féror
engagenent by said nmale luer; a cylindrical shaft |ocated_ along sajd

center | i n@i¥MARNEERPESING 3eBPPRE CRPPAFIEs Mt Faddchadntomdffing an p-fuledr ¢
ng nov vi ng

o YrEbE elgfn b8 BogChrihlecBh Ak Snd Rty e By SN Sitde L e

neck portisaid bddgn sai d sealing device is in said closed position and for

increasing the fluid space..in sajid in portijon en sajd sealing device is
in said open poSrti o'ﬁhesd“?‘H%?B yalvg g? u&&“@pa?ée ‘aggﬁ%tsﬁ’@alsle?‘%og?@%r sibly

i ncreases iH'tﬁhE M ~S%§iaqea{]’_al e luer is connected to said connector and
whi ch contardalcts l?}ﬁ S|§% when said male luer is di sconnected; a chanber

positioned in siid DHty m&lidaht edvé rain@aind 79, uivlerepaceid seald cofpribsr a
adapted to expand and contract when said sealing device noves between said
cl osed po§F%‘1“E¥H%€f1§ai d open position; and a spring positioned in said

"o sai d ¢l osed posi T oGy e LR 7e, R A SA R AT cBmPER MR T o
fl ow bet weas oarinml e | uer and an intravenous fluid |line connected to a
patient, compriging:pa body having a cayity jjn fluid communicatign with an
additionally comprises a neck and a head, said neck having a reduced diameter as
compared to said head.
. 79.  The medical valve of Claim 74, wherein said cavity comprises a
proximal section and a distal section, said proximal section having a smaller diameter
than said distal section.
80.  The medical valve of Claim 74, wherein a portion of said body limits the
advancement of the first medical implement into said cavity.
81. A medical valve for controlling the flow of fluid between a first medical
implement and a second medical implement, said valve comprising a body having a
cavity in communication with a second medical implement and an opening adapted to

receive a first medical implement, a rigid sealing element positioned within said body

and movable between a first position in which fluid flow is prevented through said body
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| i ne- and an opening adapted to receive a nmale luer, said body having an
axi al centerline extending through said body, said cavity conprising a neck
portion |ocated adjacent said opening and a | arger dianeter nai?LpNgqigmz
adj acent said neck portion; and a sealing device disposed in the cavity and
novabl e between a closed position in which said sealing device prevents
fluid flow through said cavity and an open position in which fluid flowis
permtted through said cavity, said sealing device conprising: a rigid disk
shaped piston mounted within said cavity and extendi ng across a substanti al
part of said cavity main portion, said piston adapted to reciprocate al ong
said centerline; -45 1 4 NOYV 2002 a sealing cap |ocated along said

cent er | i neansid} aesont positivnapewtiely fluot flewgagermeiticd yrowghi shidrbody,| saed cavdty
cylindrical ﬁ@aft l.ocat ed al ong aid.cgnterline. etween sai d sealing. cap
and sai d prSREE S4PY SRS ViR FHCTRBNCEY &0¢ REETSINY THEESET e Wheesaid

portion, St?ﬂsfjméﬁi%ﬁlt inféhn &R e Rinst oM CORPRIA dAGvNE] orfReR iRt WieRsai

automatically and reversibly increasing in size a fluid space located in
sai d cavi tfyrsivnedicghintpleratm i$ discorinsctednaetineahstfor biasing said neeeling elamdnt in
contracting the fluid space jn slée whep said male Juer is ghs onnﬁgged; a
chanber pd8f CIIEERAR ¢ i WEPGEySAE BICARL P! S HESRIPIFING & BPACES MER ST,
chanber a i bhe; i

betneon oo ey orny BEBEComBRNe LR the SOEH SR, GOA LG HhaE. U uaR

posi ti onedady. sai d chanber and engagi ng said piston for biasing said

sealing device jnto said closed positiaon. 13 8. nedi cal val ve adapted to
facilitate flui$EflolbDfdicH yatver of ﬁ%aasncaﬂo,iwﬁ?rsweﬁ@l mgaling eelemant

ical i .Siqag: a body having a cavity in fluid
g.inunica?@gﬁﬂﬁﬁ?%cgﬂgg%%%ﬁgﬁédicaI i npl enent and an opening adapted to
receive a first83redi T meditdmesive sfiClaimavit,ywheneimgail realk cpmptisen aand a
| arger dianmeter main portion, a border between the neck portion and the
mai n por t iT6FleHEBateHY- an annul ar wal | ; and a sealing mechanismin the
cavity novabl e tweﬁ% i ¢t ¢ i | t | i JBC .M
prevents fluid 2lfﬁlﬁow t rgllfglfgggfu&g(s:dgt/?%g/}nagr?d%egg%gﬁg %%gic?ﬁ%ﬁg%n%agth
fluid fl owne®-figg.m tted through said cavity, said sealing mechani sm
conprising: a cap for, engagenent, of said first di cal jnplenent; a
cylindrical shang? beltifg f&i‘ﬁ%q}sy’a%vé bpg‘“innt9 » alfBeTeiny sXd 1walinge cHlemsnt i on;

arigid diy lﬁitﬁﬂ%ﬂ;gi% SikQNa GRUP! séﬂe&djesaﬁhﬁgcgo hivige B RbBdeBindls shaft

havi ng di fterent aneters to define an annu region to cooperate with
t he annul aompatdd to said head.

86. The medical valve of Claim 90, wherein said cavity comprises a

proximal section and a distal section, said proximal section having a smaller diameter
than said distal section.

. 87.  The medical valve of Claim 90, wherein a portion of said body limits the
advancement of the first medical implement into said cavity.

88. A medical valve for controlling the flow of fluid between a first medical
implement and a second medical implement, said valve comprising a body having a
cavity in communication with a second medical implement, an opening adapted to
receive a first medical implement, and a sealing element positioned within said body
and movable between a first position in which fluid flow is prevented through said
body and a second position in which fluid flow is permitted through said body, said
cavity including a fluid space which automatically and reversibly increases in size when

said first medical implement is connected to said valve and which contracts in size when
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to create a fluid space, the annular region adapted to nove axially away
fromthe annular wall when the sealing nmechani sm noves into the fq'cNQq 0
position so that the -46 1 4 NOV V02 fluid space is increased’'in 'zgn
and the annular region is adapted to nove axially toward the annul ar wall
when the sealing nechanismnoves into the first position so that the fluid
space is decreased in size; and an air filled chanber isolated fromthe
fluid space, the chanber having a spring positioned in the chanber and
engagi ng the piston for biasing the sealing nmechanisminto the closed
position. 139. The nedical valve of Caim1l7, wherein an area defined by a
radi al cross-section of the piston is at |least twice as |large as an area
def i ned bysaid fisdina¢dieal omplesent isotisaphnediesd, stidfsealinpaddemarieompdisingl a pistare of
Cl ai m 18, wher(?in th ar% of the %I%t nis, at |least t reatlimss as | arge
as the ar ¢HO¥FOLY FouDfrds yith rgppect &g soid bogy, SRAPINORVGVIRG aead far sngregmenta A

. A ATLAY, gy éa?/d Aot nfdafdBi 1fip]Qhbnt i Shédld- HAving a slanted surface,

a. AFS. Al N2."AF(. A3S. AL A, . A'A AN A9. Auf . AS. Au. A A(. A A . A A A A =SVapy: | KEhP&
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additionally comprises a neck and a head, said neck having a reduced diameter as
compared to said head.

110. The medical valve of Claim 112, wherein said cavity comprises a
proximal section and a distal section, said proximal section having a smaller diameter
than said distal section.

111. A medical valve for controlling the flow of fluid between a medical
implement and a catheter tip of a catheter in fluid communication with said valve, said
valve comprising a body having a cavity with an outlet adapted to be connected in fluid
communication with a catheter tip and an opening adapted to receive a medical
implement, and a seal positioned within said body and movable between a first position

. in which fluid flow is permitted through said opening and a second position in which
said seat obstructs fluid flow through said opening, said cavity including a first fluid
space open to said outlet when said seal is in said first position and a second smaller
space open to said outlet when said seal is in said second position.

112.  The medical valve in accordance with Claim 111, wherein said seal has a
first end and a second end and a passage therethrough, said passage occluded when said
seal is in said second position.

113. The medical valve in accordance with Claim 111, wherein said body has
a proximal end and a distal end, and wherein said seal moves distally within said body

to said first position when a medical implement is inserted through said opening.
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upon insertion of a delivery end of a medical implement into said opening and returns to
a decompressed state upon removal of said delivery end, said seal in a decompressed
state having a section which fills essentially completely a portion of said cavity adjacent
said opening, with said seal section bearing against said wall structure near said opening
to seal said opening, and in a compressed state said seal section being pushed by the
. delivery end of the medical implement away from said opening and into said cavity, said
seal having a hollow interior and including an orifice in said seal section which is open
in a resting state but is kept closed by said opening in satd decompressed state;
a fluid space including at least a portion of said hollow interior and
disposed at least partially in said cavity; and
a flow control member which reversibly contracts said fluid space in said
decompressed state and expands said fluid space in said compressed state.

119. The valve in accordance with Claim 118, wherein said flow control

member comprises a portion of said seal.
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128. The device of Claim 127, including a movable wall in said cavity, which
is movable by said element to increase the volume of the cavity.

129. The device of Claim 128, including a resilient member urging said wall
in a manner to decrease the volume of the cavity.

. 130. The device of Claim 129, wherein said wall is a piston and said resilient
member is a spring.

131. A method of causing a positive flow of fluid through a catheter tip
automatically upon disconnection of a first medical implement from a valve having a
housing with a moveable element therein for controlling the flow of fluid through said
housing, said element defining a fluid volume within said housing and said valve in
communication with said catheter tip, said housing connectable to a second medical
implement wherein an uninterrupted flow of fluid is permitted from the second medical
implement through said valve and to the catheter tip when the second medical

implement is connected to said valve, comprising the steps of:
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135. The medical valve of Claim 12, wherein the element comprises a
plurality of cylindrically shaped segments, said segments each having different
diameters for providing a decrease in said fluid space when said sealing mechanism is in
said first position and an increase in said fluid space when said sealing mechanism is in
said second position.

136. A medical valve adapted to facilitate fluid flow between a male luer and
an intravenous fluid line connected to a patient, comprising:

. a body having a cavity in fluid communication with an intravenous fluid
line and an opening adapted to receive a male luer, said body having an axial centerline
extending through said body, said cavity comprising a neck portion located adjacent said
opening and a larger diameter main portion adjacent said neck portion; and

a sealing device in the cavity and movable between a closed position in
which said sealing device prevents fluid flow through said cavity and an open position
in which fluid flow is permitted through said cavity, said sealing device comprising:

a non-deformable reaction member extending across a substantial part of
said cavity main portion for automatically increasing and decreasing fluid space in the

cavity, said reaction member adapted to reciprocate along said centerline;
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s-10%9 & ()- 1 +10 a }ﬁg‘a.nglger pogiti%ge{? in said body isolated from said fluid space, said
chamber adapted to expand and contract when said sealing device moves between said
closed position and said open position; and
a spring positioned in said chamber and engaging said reaction member
for biasing said sealing device into said closed position.
137. A medical valve adapted to facilitate fluid flow between a male luer and
an intravenous fluid line connected to a patient, comprising:
a body having a cavity in fluid communication with an intravenous fluid
line and an opening adapted to receive a male luer, said body having an axial centerline
. extending through said body, said cavity comprising a neck portion located adjacent said
opening and a larger diameter main portion adjacent said neck portion; and
a sealing device disposed in the cavity and movable between a closed
position in which said sealing device prevents fluid flow through said cavity and an
open position in which fluid flow is permitted through said cavity, said sealing device
comprising:
a rigid disk shaped piston mounted within said cavity and extending

across a substantial part of said cavity main portion, said piston adapted to reciprocate

along said centerline;
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a sealing mechanism in the cavity movable between a first position in
' which the sealing mechanism prevents fluid flow through said cavity and a second

position in which fluid flow is permitted through said cavity, said sealing mechanism
comprising:

a cap for engagement of said first medical implement;

a cylindrical shaft being axially moveable into and out of the neck
portion;

a rigid disk shaped piston coupled to the shaft, the piston and the shaft
having different diameters to define an annular region to cooperate with the annular wall
to create a fluid space, the annular region adapted to move axially away from the

annular wall when the sealing mechanism moves into the second position so that the
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fluid space is increased in size and the annular region is adapted to move axially toward
the annular wall when the sealing mechanism moves into the first position so that the
fluid space is decreased in size; and

an air filled chamber isolated from the fluid space, the chamber having a
spring positioned in the chamber and engaging the piston for biasing the sealing
mechanism into the closed position.

139. The medical valve of Claim 17, wherein an area defined by a radial
cross-section of the piston is at least twice as large as an area defined by a radial cross-
section of the shaft.

140. The medical valve of Claim 18, wherein the area of the piston is at least

three times as large as the area of the shaft.
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