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WD 2008/ 022040PCT/ 1JS2007/ 075735 1 MEDI CAL VALVE W TH
EXPANDABLE MEMBER PRIORITY 5 This patent application
clainms priority fromprovisional United States patent
application: US Patent Application nunber

0O L8/622040, filed August 11, 2006, entitl ed,pCivsdoocals’ss
Val ve wi th Expandabl e Menber," assigned attorney

docket nunber 1600/187, and nami ng Jeffrey F. Kane and
Todd S. Vangsness as inventors, the 10 discl osure of
which is incorporated herein, in its entirety, by

reference. FlIELD OF The invention
generally rel ates thfnigl|M5Mt?§WITHd, nor e
particularly, the i W@Mﬁ%%%@ mtigating
fluid drawback through nedi cal val ves. BACKGROUND 151 n
general termnms, nedical vaRIORITAevi ces often act as a

Tﬁi% afht ng:%c%tﬁﬂtdm [p@xﬁr%f (%%I’ﬁ% ?%Hvl(i/si&%ﬁ eARM Jiles patent

-1 nva ely injec or wthdraw fluid
applalion: patient's vasculature. Consequently, a medical
valve permts the patient's vasculature to be freely
accds Pdtent Alpplitaticaquimbergp0s88T 0P Hiled Miguist ki, A0g entitled,
Tepeatedly pierced by a needle 20Medical personnel
Medigal Valweenith Zxpandihle Membent asstaned pbigroeyl derkeiaumper
1600/ 1%9} and naming Jeffrey F. Kane and Todd S. Vangsness as inventors, the

disclosure of which is incorporated herein, in its entirety, by reference.

FIELD OF THE INVENTION

The invention generally relates to medical valves and, more particularly, the

invention relates to mitigating fluid drawback through medical valves.

BACKGROUND

In general terms, medical valving devices often act as a sealed port that may
be repeatedly accessed to non-invasively inject fluid into (or withdraw fluid from) a
patient’s vasculature. Consequently, a medical valve permits the patient’s
vasculature to be freely accessed without requiring such patient’s skin be repeatedly
pierced by a needle.

Medical personnel insert a medical instrument into the medical valve to inject
fluid into (or withdraw fluid from) a patient who has an appropriately secured
medical valve. Once inserted, fluid may be freely injected into or withdrawn from
the patient. Problems can arise, however, when the medical instrument is
withdrawn from the valve. Specifically, suction produced by the withdrawing

medical instrument can undesirably cause blood to be drawn proximally into or
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fluid into (or withdraw fluid from a patient who has
an appropriately secured nedi cal valve. Once inserted,
fluid nmay be freely injected into or withdrawn from
the patient. Problens can arise, however, when the
weEthogekosonst runent is withdrawn from the valP€@#Us2007/075735
Specifically, suction produced by the w thdraw ng 25
nmedi cal instrunent can undesirably cause bl ood to be
drawn proximally into or

20081022040PCT/ US2007/ 075735 2 toward the valve. In
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s S8 R gh LIeaEAchERedRg<Lle echatiel

oS BREOHA (5.8 TalRELIBHE irh tHel VAR albdEorMBlontisesTHMRRYitybf thelvalve.
| NVENTI ON | n accordance with one enbodi ment of the

present invention, a nedical 5 valve transitions

bet ween an open g@m,mli@go?e[rﬁth?vféwf §l ow, and a

cl osed node that prevents tluid flow e medi cal
val vg has housi ng havi ng_an., i and., .
act ug} TFOTGNE B eleln\?rﬂ HS%%%EE{/?SE it %Relgtg%ljl( ? tﬁ?ee(ﬁ&l

vdIPlra BN oy bé@)ﬁeﬂ‘% ogﬁ% lﬁ?d@z 'tﬁ%én@&s IR F18%A5R 8 clds&®mode

aperture nmay be a pi or a'slit. The actuator is
thaDyRabhE fRi@ Flall Thhiddidal Vilee hasis hogsiag hevingnsdnlet and an
of  a nedical inplenent into the 10 inlet. Distal
outtey emerttuadbr, bhé agesilientoneropertavitgampeertunedhatithey epgay not
transitioning the valve fromthe clgsed to tge pen .
berasHfescain FoaramBlrehe APEBRIS FaY ke Ut anle 0 SLf 468 afHator is

[ d transiti t hg val f t h h
ma Rt Rds. ¥R hahp e e BrdBengt S rielv R Plegirt o the
inﬁ.r@fg{al H&%e%ﬂﬁ bidk L i@ dehg ﬂ%cgﬁé?{ttﬂé, 'théﬂ%bf @A Bsitioning the
enbodi nent's, the actuator y i ncllude a body portion,

vandframlbe Rlodedtd the open ntgidrerdemns] exlendhing the attubtoe can
body portion. The | eg nenbers may be connected to the

clixedie ppertinerandytransitiongbe tvabve fedrh dhwsorpdretol the closerbemodet o aid
_flex or pivot with respect to the body portion. During
ingiabiealosims dherasilisnt meabes mayt exingdly bisy benciatery

T RS S b ELLS Ol PRl
P 5o 300 P b KSR PRIRELS A2 ey v
connected to the body portion by a hinge that allows the leg members to flex or
pivot with respect to the body portion. During distal movement of the actuator, the
moveable leg members may flex radially outward and apply a radial force on the
aperture, causing the aperture to open. Alternatively, some or all of the leg members
can be stationary with respect to the body portion.

In accordance with other embodiments of the present invention, the resilient
member can include a plurality of protrusions that cooperate with the stationary leg
members. The protrusions may extend proximally, and the stationary leg members
may engage the protrusions as the valve transitions from the closed mode to the

open mode. By engaging the protrusions, the stationary leg members prevent the

aperture from closing.
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In accordance with other enbodi nents of the present
invention, the resilient nenber can include a
plurality of protrusions that cooperate with the
stationary | eg nenbers. The protrusi ons nmay extend

Wb S0ok/0Bbdoy, and the stationary | eg nmenbers rag/uSp@aQE735
the protrusions as the valve transitions fromthe

cl osed node to the 25 open nobde. By engagi ng the
protrusions, the stationary Leg nmenbers prevent the
aperture fromdosing. WD 2008/ 022040PCT/ US20071075735

R e
vélt}g Feag Sctgluhﬁﬂzcrlﬂﬂ? FeslTR%t ﬁ@g{nbter ﬁgﬁbs\égl Yhe $23E sé'ﬁ%)fné%ﬁ’be

e resi er deforns to tHhe

aﬁ%l@@ Sudf thhh@etadiMentSR&hbasIdfbeny Rl the shapanstithe oaise ke the
the closed to the open node. 5The nedi cal val ve nay

ﬁbsnahamenaﬁema&bahbedneﬁbemwsemmimg the |nIet Anong

ot her things, the swabbable nenber hav
r ec| Brrombilisalappbye map alsadae pisrehbible ¢ member Sealwtésvé?’f

AT e RS et G oot b e Rsableperiprg there

t}%rotruslons prevent the aperture fromclosing as the
%4l ve transitions fromthe cl osed node to the open

nodeproreover, théhS@iRg 8D AHITRALS. alpheraliBdbGabirvsions ex@ilding
al so include a plug meiber extending proximally, and

pRAGERIg frohT thieghuteh §hapestrusiend preveret the spériteretiraraeivsing as the
The aperture and the plug nenber cooperate with one
valne tiapsitipns fipmibatclose quhrt@ thphorarem9de-ve in the

| osed nod | h | [t
15 drsei R S SHebémang Sttt PP

eS8 et PR RO e ML LR Pl
Tﬂé A aHdhnd BR: g Vﬁk%ﬁef"@ﬁ{fﬁefﬁe Wi aRemomEes pldient flow
upper portion the aperture may have siml ar
tHebegs kel voindhe goeetinode sTHeplg g mdrhegr may hivot mlob‘&r portion
circular, oval, etc.), and the resilient nenber
distAlto fyaesibentrhembenand m\dPP@qum@h prwmﬁbt%&%%%hem

nggg]:{e%t'llzhg g%ggﬁg%b%%oegﬁve ap u?'a atg:ftolf a1t1anne (033 Iaﬂowmg 14 flow

through the valve when in the open mode. The upper portion and the aperture may
have similar cross-sectional geometries (e.g., they may both be circular, oval, etc.),
and the resilient member may seal against the upper portion when in the closed
mode.

In some embodiments, the actuator may include an actuator channel through
it. Moreover, in other embodiments, the actuator may have a distally extending
portion, and the resilient member may have a raised portion (e.g., a proximally
extending portion) that extends into the actuator’s distally extending portion. In
such a configuration, the distally extending portion may provide a radially
compressive force to the raised portion, and keep the aperture closed when the

valve is in the closed mode. In some embodiments, the valve may produce a
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it. Moreover, in other enbodi nents, the actuator my
have a distally extending portion, and the resilient
menber may have a raised portion (e.g., a proximally
extendi ng portion) that extends into the actuator's

Wb Sdogibdabseext endi ng portion. In 25 such a PCT/US2007/075735
configuration, the distally extending portion nay
provide a radially conpressive force to the raised
portion, and keep the aperture closed when the val ve

iIs in the closed node. In soﬂe enbodi nents, the valve

d W2008/.022040PCT/ US2007/ Q7 4
PRt PO Ba DR A SR EIeTT Fulra SHPEC T Eton:
aloEaPb! Bk S dicsRaanect ion of the medi cal
I npl ement . n accordance w th ot her

enb agli JHESHEn o W Eh ded @bodaments)ibe hetiatdrent the r3dlentlember
be chem cally bonded to one another to forma single

miapfberchainicatly bendedrechranirsitherAd domnn e single/inggrnal valve
alternatively, the actuator and the resilient nenber

meglyarbens Addiignally araliernaiivalydhe petHatosand therpsiiesbpegber

thereby creating a single internal valv chani.sm .
R D SRR LB AR EROPREP LU PISH ol ghy Cresing a single
.k@vgp&hsg e@hﬂﬁ&?Od connects a nedical valve to a
lnbéPleﬁ}. R5o

ng other things, the nedical valve has a

housihRgcdrBaiéd WitRAnbiHeEEmBBEinAeht O tEhwemibra @ tnbkéthdl connects
and a resilient nenber. The nethod then inserts a

a edi@blalvepd &petiéntt rroghothhethings thd medioal wdve hdse housing
actuator, and noves the nedi cal inplenent distal
withteini inlet hed b @utlel an ectwsics, aitba sstlisat Blenthest he nethggpthen

actuator's_di st al venent. opens an aperture wthi,n

insgigs é?ﬁanéﬁ?Plﬁﬁ}?ﬁgBTroE&% g?erfg'ﬁ’# Enconirdhe aefiaiit eag pgves the
be.in. fl.uid [ N ' .

8L AL 38 EO A PR oty e

adtiSoP 8l BN oL QPEH@arV &btfure within thd ResSRABmember, causing
enbodi nents, the valve may forma |ongitudinally

thdiiflee iedlofifletitd be hafingl cdreinmweaativheFinallgtthanwdthdbtransfers fluid

outl et when the actuator opens the aperture. The
betegin die inadicalimmemeniarishthe patisntadthaatgh thasrlveaper at

| BRI e oAy FReTha e ey Sgeled i
cﬁarlli%el between the inlet and the outlet when the actuator opens the aperture. The
medical instrument may have a standard luer taper at its distal end. Additionally,
transferring fluid can include injecting fluid from the medical implement to the

patient, or removing fluid from the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features of the invention will be more readily understood by
reference to the following detailed description, taken with reference to the
accompanying drawings, in which:

Figure 1 schematically shows one use of a medical valve configured in

accordance with one embodiment of the present invention.
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20 patient, or renoving fluid fromthe patient. BRI EF
DESCRI PTI ON OF THE DRAW NGS The foregoi ng
features of the invention will be nore readily
understood by reference to the follow ng detail ed
wWiEseseBsd0n, taken with reference to the aceomuary/omg7ss
drawi ngs, in which: 25Figure 1 schematically shows one
use of a nedical valve configured in accordance with
one enbodi nent of the preseng i nvention. WO

2008/ 022040PCT/ US2007/ 0757355 Fi gure 2A schematically

h Y ! ; .
T R G oML 1St R TR Q] oAl e =
coglrﬁggﬁég in a{&y&'a%hg@wﬂh fillustra'ﬁgig WL AR SRS Rd Srabdny ili@l‘ﬁ@n.

~perspective view of a nedical valve of Figure 2
W t FFigurk 28l dcRerfh 8- sho s GlPe@spect 0h1 @idRl dfcamnbdicalnailse of
cross-sectional view of the valve shown in Figure 2A
Figare Ive withos ¥ditebdenchl ong | i ne 3-3. Figure 4
schematically shows a perspective expl oded view of the
mediBgire\degichemeieally sihﬁwgiag:lg@@-sgpt_ional view of the valve shown in

Figure 2A in the closed mode along line 3-3.

Figure 4 schematically shows a perspective exploded view of the medical
valve shown in Figure 2A.

Figure 5 schematically shows a cross-sectional view of the valve shown in
Figure 2A in the open mode along line 3-3.

Figure 6 schematically shows a perspective view of an illustrative
embodiment of an actuator within the valve of Figure 2A.

Figure 7 schematically shows a perspective view of an illustrative
embodiment of a resilient member within the valve of Figure 2A.

Figure 8 shows a process of using the medical valve shown in Figure 2A in
accordance with illustrative embodiments of the invention.

Figure 9A schematically shows a cross-sectional view of an alternative
embodiment having an actuator with two leg members. This figure shows the valve
in the closed mode.

Figure 9B schematically shows a perspective exploded view of the medical
valve shown in Figure 9A.

Figure 9C schematically shows an illustrative embodiment of the actuator
within the valve of Figure 9A.

Figure 10A schematically shows a cross-sectional view of another alternative
embodiment having an outlet with proximally extending post members. This figure

shows the valve in the closed mode.
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Figure 5 schematically shows a cross-sectional view of
the valve shown in 10 Figure 2A in the open node al ong

line 3-3. Figure 6 schematically shows a
perspective view of an illustrative enbodi ment of an
Vo6 boegbRb4oM t hi n the val ve of Figure 2A PCTRISQ007/875735

schematically shows a perspective view of an
illustrative enbodi nent of a resilient nmenber within
the valve of Figure 2A. 15Figure 8 shows a process of
usi ng the nedi cal val ve sho in Figure 2A in

??‘3 d%{]ﬁ?ﬂ%ngcﬁgmggag%fs ggfk\é&eﬁ%ﬁ%g %I%Tg{}%lédé;({]%i&gvecg the medical
V%(,8§ﬁ6‘§ﬁ%]ii:1 @é 1(\/A_ew of an alternative enbodi ment
avi ng

an actuator with two | eg nenbers. This figure

shovgighi el (B Kemaf cdlfieshiomesedTBesive it @lifnenOéF the actuator
schematically shows a perspective expl oded view of the

witiah el valad ofFigine0A. n Fi gure 9A. Figure 9C
schematically shows an illustrative enbodi ment of the
act UBigare 10D érhametiealiyashpsysom ifipgfgatévepgmbodiment of the resilient

Fi gure 10A schematjcally, sh cross-sectional, vie
mgp mflﬂﬁw the Yedv gt %Er%@%%%ﬁ%ﬁﬁﬁﬂ%%#gfes S pper as
m\gll‘éla proxi mal |y extendi ng post nenbers. This figure

0Ws the valve in the closed node. WO

2008¢; EMF’S@%M%&@K/ Héwi3a i@l_lstrative eﬁkﬁiﬂﬁrﬁeﬂ&ﬁ the resilient

schematically shows a perspective expl oded view of the
migRttiee alithia theev A howviFigare i 0gu Maislfiure shows the resilient member
after assembly.

Figure 10F schematically shows an illustrative embodiment of the outlet of
the valve of Figure 10A. This figure shows a section of the outlet cut-away to
illustrate the proximally extending protrusion.

Figure 11A schematically shows a front cross-sectional view of an alternative
embodiment having two stationary and two moveable leg members. This figure
shows the stationary leg members, a moveable leg member, and the valve in the
closed mode.

Figure 11B schematically shows a side cross-sectional view of the alternative
embodiment shown in Figure 11A. This figure shows the moveable leg members
and the valve in the closed mode.

Figure 11C schematically shows an illustrative embodiment of the actuator
within the valve of Figure 11A and 11B.

Figure 11D schematically shows an illustrative embodiment of the resilient
member within the valve of Figure 11A and 11B.

Figure 11E schematically shows a cross sectional view of the outlet of the

alternative embodiment shown in 11A
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Fi gure 10C schematically shows an illustrative

enbodi nent of the actuator within the valve of Figure
WA. 5Figure 10D schematically shows an illustrative
enbodi nent of the resilient menber within the val ve of
Wi SUe8/622440A. This figure shows the resilient roEand»R0078%5735
nol ded. Fi gure 10E schenmatically shows an
illustrative enbodi ment of the resilient nmenber within
the valve of Figure 10A. Thig figure shows the
resilient nmenber 10 after asgenbly. Figure 10F

out 1Bt e gRlEa Bt R aO RS SOOI SR S fudyve
er%BS&ﬁr? t ?\%V%l%t%n bl by &l%'aad’i@%lﬁf Q)ﬁt;eggfrf?ﬁl_ﬁ{ﬁn th& a resilient

roxi ma endi ng protrusion:

meRRIRAVIERal proRipeNs, é)(tér{cﬁﬁ% p6FtiRES TERAId @8 shows 8 vl vedin the
alternative 15 enbodi nent having two stationary and

cloveal modeabl e | eg nmenbers. This figure shows the
stationary |eg nenbers, a noveable |eg nenber, and the
val VEigire P2Beschemaisepllyshews a perspectiveplpded yigw of the medical
schematically shows a side cross-sectional view of the

valie ehosh i EisEEh bt ment shown in Figure 11A. This

figure s h le le r

| e S RGBS s B AR doh AN A ol
eAPOYBn AR hhbihg%f}sﬁkirﬂﬁbﬁm&i BbstGheinBer. aBIRLAE shows the

wthin the valve of Fi'gure 11A and 11B. Fi gure
vdlibirstheimbtid eaddey shows an illustrative enbodi nent of

the resilient nenber within the valve of Figure 11A

and Figse 13Brichemeticelly shewsmaearsrectiye exdadedvigrgeighe medical

sectional view of the outlet of the alternative
vakpshewR it FighewAn 11A WO

2008{415(;)%62(301% sC <|e£§§9a Igrls Z)§V753a§1 illustrative embodiment of the outlet of
the valve of Figure 13A. This figure shows a section of the outlet cut-away to
illustrate the proximally extending post member.
Figure 14 schematically shows an alternative embodiment of an actuator with
improved flushing. This alternative actuator can be used in conjunction with any of

the above shown medical valves.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

In illustrative embodiments, a medical valve has an internal valve mechanism
with an actuator member that is moveable to open an aperture in a resilient
member. Details of illustrative embodiments are discussed below.

Figure 1 schematically shows one illustrative use of a medical valve 10
configured in accordance with illustrative embodiments of the invention. In this
example, a catheter 70 connects the valve 10 with a patient’s vein (the patient is

identified by reference number 30). Adhesive tape or similar material may be
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7 Fi gure 12A schematically shows a front
cross-sectional view an alternative enbodi nent having
an actuator with a distally extending portion and a
resilient menber having a proxinmally extending
wotdosor2040Thi s figure shows the val ve in the mitoss2eh7/075735
node. 5Figure 12B schematically shows a perspective

expl oded vi ew of the nedical valve shown in Figure

12A. Fi gure 13A schemgtically shows a front
cross-sectional view an alternative enbodi ment havi ng

e Wittt Yo Fikf 250 pRREy SEEDR enclll ol VafvliMins in

pﬁﬁgenatically shoms a perspective exploded vi ew of the
nmedi cal val ve shown in Figure 13A Fi gure 13C
schengtt @alvhivesitawsm place, laliigte, dotioe, tedtrodamghctiforieher other
outl et of the valve of Figure 13A. This figure shows a

ussg (sdhemadifaltyhidenufi¢dby cefereasmyuinber 20)usay mtraveneusly deliver

proxi mal |y extendi ng post nmenber. 15Fi gure 14
megditaHaR i@ BielRrtisabik Ve 1a|1x1§g i e DOEPiEH6d: E@ﬁl@afcsrfld gfter the

5 e B TSN e TR 0o

B AR TR R R Sve SRR T e g 20 s

meaRafingBOient f.dRdéEalgetalvie; Hastaly lbadted Brint Mavigp
mechani sm 20 with an actuator nenber that is npveabl e

cdroplypenwith Ag8l/ 150 gandards) tegnjettenedicetidreinto thet pritient 3
illustrative enbodi nents are di scussed bel ow.

tmp@gh thevabeshidhdior expnyles thsvigeding HnaFtUsftnea?@ mayyse thg valve 10
T IR L A SO .
mggfclgg!r)]r?,:osr%\s}gé?;dﬁ?{i Ei%e%gcti ?Ig%?&?léfsapwgpﬂﬁk.vﬁlté&am&ﬁ the nurse
20 (or other user) may withdraw blood from the patient 30 through the valve 10.
The medical valve 10 may receive medication or other fluids from other
means, such as through a gravity feed system 45. In general, traditional gravity
feeding systems 45 often have a bag 50 (or bottle) containing a fluid (e.g., anesthesia
medication) to be introduced into the patient 30. The bag 50 (or bottle) typically
hangs from a pole 47 to allow for gravity feeding. The medical practitioner 20 then
connects the bag/bottle 50 to the medical valve 10 using tubing 60 having an
attached blunt tip. In illustrative embodiments, the blunt tip of the tubing has a luer
taper that complies with the ANSI/ISO standard. After the tubing 60 is connected to
the medical valve 10, gravity (or a pump) causes the fluid to begin flowing into the
patient 30. In some embodiments, the feeding system 45 may include additional
shut-off valves on the tubing 60 (e.g., stop-cock valves or clamps) to stop fluid flow
without having to disconnect the tubing 60 from the valve 10. Accordingly, the

valve 10 can be used in long-term “indwell” procedures.
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2008/ 022040PCMs52007/ 075735 8 coupled with the catheter
70 and patient's armto ensure that the valve remains

W 200ke2640 After the valve 10 is in plmaas2&7/075735
nurse, doctor, technician, practitioner, or other user
(schematically identified by reference nunber 20) may

i ntravenously deliver 5 nedigation to the patient 30,
who is lying in a hospital bed. To that end, after the

vl 1 RePadtaREtante B iBE SR e g R bt phuien 3, EndPyprse 20
sygdaﬁ% égéfloguri]ﬁgeé gg%ﬁ RN 2SR MARIPANS Snd Nokber YHR SR

instrunment (e.g., a syringe having a

coHitstddnys ArRTaistde ptopet opérdaibn! AR keoRpl byt hgséblilled in the art,
ANSI /1 SO standards) to I nject nedication into the

theat isergendtallyactdptedighlve ke abbingend(luskiorg eotampl that siheuld
medi cal practitioner 20 may use the valve 10 to inject i
mitigaje thaldieliheod epinfegtiona Ahengether thingsh apynmsEizer above, this

PR &5y SO S STt BT P AETIRE egpoed o

i d r the patient 30
d?h&%@8ﬁ§?%§r92%5%5@Bg&$ﬂ?9hgﬁﬁﬁgfﬁ€;|ve 10 may receive
nedi §atiean StheftafiRAIl dHbveksa péRpr@ivianevt of tRaNEdicgUave 10
as through a gravity feed system 45. In general,

sHavadirt Figned 1, gvtdle RigufeBdichgmstistlynghods thé sane halve with a Y-site
bag 50 (or bottle) containing a fluid (e.g., .
branels { Hisaissedhealpwat IngHystrafi wweembrdivwente duripg @ ithklawal of the

oBRblreR Bt ek o By R S LB e uia
AR RSt H 4T AR B RIR PR A G1us o

mithat HAGHRAr B HAid dibPlacdierit] didsidsdd b¥Bws MapEiheERoSds,
the blunt tip of the tubing has a luer taper that

withtipd v f wirhdditdl énghinbhént30 catisascdither a pbsitve fihiel displapgment or
60 is connected to the nedical valve 10, gravity sor a

essenti)lycuueaegligblé fluidddisplaprgent o tanling! prd of theevalve 10.

LN X R T
o B0 SRR G P B e -
PS8 A0 00 e el i g S b
through the distal port 120, while a negative fluid displacement generally refers to a
fluid flowing in a proximal direction through the distal port 120. Of course, not all
embodiments exhibit this quality. For example, in alternative embodiments, the
valve 10 may have a negative fluid displacement when the instrument 40 is
withdrawn.

It should be noted that the fluid displacements discussed herein refer to the

“net” fluid displaced through the distal port 120. Specifically, during insertion or
withdrawal of the instrument 40, the actual flow of fluid through the distal port 120

may change direction and thus, fluctuate. However, when considering this
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WO 2008/ 022040PCT/ US2007/ 075735 9 After
admnistering or withdrawing fluid fromthe patient

30, the nurse 20 should appropriately swab and fl ush
the valve 10 and catheter 70 to renpbve contam nants
wathogoiRogoe proper operation. As known by these/uskdot/bhsds
inthe art, there is a generally accepted val ve
swabbi ng and flushing protocol that should 5 mtigate
the |ikelihood of infectionqﬂAnDng ot her things, as
sunmmari zed above, this protocol requires proper

fl.ushi bbi . f i
b B BE i o el Bl B ) 4l e
p&&livERhen the valve ElHEbiiEa Z00-HERABRHIGi8h1henTHE M8 2) negative

per spective view of the nmedical valve 10 shown in

whif teevalve Wibies £i@dpatve BuktfiepRtéraand. y s b elnsildrhrarsamen
valve with a Y-site tO branch (di scussed below). In

subistamsitp nevigalditi d diispbatesiend aedumgywiien rasmmied alsfvet the valve 10
instrunment, the valve 10 nmay be configured to have a

hag gt bt displacgment phabout plus ofmaipns EBFEREIOlfero Ot course, the

ﬂ%ﬁ%ﬁ%&g%%@ér{g%f ﬂ?#{égélﬁs@%g%eéme%%%gﬁ Sc%rgl(sbo?to\lllvg &floke of the
ingﬁ*?ﬁ'! ﬂ?%‘ﬁ@t ‘n&&é&#&%ﬁh@ﬁ%‘i"%f tH S B8En ds,
W thdar awal of

a nedical 1 nstrunent 40 causesS either a

positheME;, b Ivdivé wits RIndGeAEdbplateriént@ss QM ik blite RS ?)I‘ositive or
negligible fluid displacenent at the distal end of the

negative flil displacementn Advuggesied elove, hbwiedenlirsplagienemeutral

generally refers to the flow of fluid through the
digplecenepmctually gaphavea vom Sight pogitive ersessdvp displgcement (e.g.,

A di ngly, it fluid displ I
e R B RTS8 L It RE
P POl AR e SEA Yol petmens

the vBlXed & Ll F&1ebd Bkoh bR eheddistah Boi1sh &l a Retitral A&pladdment
course, not all enbodinments exhibit this quality For

vaxanel regligiblali deilyatero mi@ntied) madtsbpuldieve al negligibleveypact
have a negative fluid displacenment when the instrument
onj{hejgoalg afiae wale- 1t shoul d be noted that the fluid

di spl acenents di scussed herein refer to_the 25"net"
f 1 uitg™f PPN NBY gAvY %ﬂarﬂ%?egﬁswf ﬂwﬁdlsglacement upon

w%Rgrcaiv&ail.C 8 é/Xan%E,i $19n VAREL Ha?rhagl’e a negative fluid displacement of
about one to two microliters (i.e., about one to two microliters of fluid drawback,
which is proximally directed), or about one to two microliters positive fluid
displacement (i.e., about one to two microliters of positively pushed fluid, which is
distally directed). Although such amounts are in the positive or negative fluid
displacement ranges, they still should represent a significant improvement over
valves that exhibit higher positive or negative fluid displacements upon
withdrawal.

The neutral, positive, or negative fluid displacement of a valve may be
corrupted by manual handling of the valve 10, catheter 70 or the instrument 40

during the fluid transfer. For example, a slight inward force applied to the shaft of
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wi t hdrawal of the instrunent 40, the actual flow of
fluid through the distal port 120 may change direction
and thus, fluctuate. However, when considering this

WD 2008/ 022040PCT/ US2007/ 075735 10 fluctuation, the
webomlgoge in fluid flow through the di stal prwws2:2075735
shoul d be 1) positive when the valve exhibits a
"positive fluid displacenent,” and 2) negative when

the valve exhibits a "negati fluid displacenent.” In
a simlar marnmer, a substantially neutral fluid

FRIREFRER T RGrY G gF e MR RN e il Rt
rx%ﬁ% a'nlfé'h‘&lrﬂén@ o) Gh 1LOEHEefrdPEf dddihg a gﬂo§ifﬁlv@@1%§@ﬂfspgcement

ve 10 i s discussed herein in't one

Rk ﬂ%&n&im&lhﬁs’ctﬁtﬁéﬁﬂ{ﬂ&ﬁh thOfdrte & appliededrid, aitimétely, through
wi t hdrawal of the instrunment 40). I deal ly, a

thﬂa‘lralee 1.t In facteldasialg tHisdptcademe tie headical lostmlmmﬂ 40t antwnlly

ositive or negatlve fluid displacenent
gcg@yt fheid gseximallyormpig 2 n%aﬁwaélwctélsp&%@e{ﬁrfaﬁf fygther

SRBLIERTEI ek ual | e £30NAYE 3, el ¥ LS 1ROSL LY
v{ﬁ%ﬂtge ger (lr)\gghé Rh&L-2BER)Id cﬁgggce%%rﬁl ﬂ%%@h%ﬁ@&ﬁ&‘i pQPc 120. To

e or positive or tive one croliter

ol&'8melthe ?fdﬁﬂ‘é’m WotediSabolve witiERgeDRMIqIeEHi S tHehﬁe&lQile nes
of fluid forced through the dlstal port 120 in a

inseuinent shiif fbaeemgpie, iahuese0eanbgld @dmh@ Hartiefathk ynedical
zero mcroliters) and shoul d have a neqgligible |npact
insgrugpent Heat glogs Bofotontaia theflyid (e-g., stub ss@ﬁ@ RRiter eedf the
n%;k%ﬁave a vera | ow negative fluid displacenent upon
pstigmengdl)- exanpl e, such val ves may have a

negaﬂ, X? OBJQ;}H(SH el Faegl‘f&?gégls QIE e FHOUE0 RRE, f18u§i}9€ 100 forming an

nm cro oneé two mcro

irftb i Ch AN ﬁﬁ%@lm\éhp&lf' 116 fRIr8eivIRE e Eisfrafiefdlo, 204 the noted

about one" to two mcroliters positive fluid 20
dista plogick0taving the discakredtfluid didgptecementipmipetti¢se The ohlve 10 has
positively pushed fluid, which is dlstally di rected).
abpéio ogideshatipezmitg fiuid ﬂpw throughethp 33l vei Peanst 2 plegrd mpde that

fluid I rre l,I . shoul d
Péevgt‘ffrfﬁ%la H Ao i 15 b tdiepes SRR TS @ valve
|
nec %Ig; aQRStI Jfgﬁ'}]‘léi{’neu I(1 V& afl o t/ﬁerqmlu fﬁ?&ﬁthﬁr&{%%qhg valve

wa r negative

1@" B AGRIPRLesthrd ‘1«84 e fhﬁd PR 3t edeRYs FAREEH the
handl i ng 'of the v ve 1 catheter 70 or the

hﬁ&hﬁﬂﬁ@mﬂl@@mﬂﬂmkhgalpﬁiﬂkmid transfer. For exanple,
a slight inward force applied to the shaft of
It should be noted that although much of the discussion herein refers to the

proximal port 110 as an inlet, and the distal port 120 as an outlet, the proximal and
distal ports 110 and 120 also may be respectively used as outlet and inlet ports.
Discussion of these ports in either configuration therefore is for illustrative purposes
only.

The valve 10 is considered to provide a low pressure seal at its proximal end
110. To that end, the proximal end 110 of the medical valve 10 has a resilient

proximal gland 80 with a resealable aperture 130 that extends entirely through its



10

15

20

25

WD 2008/ 022040PCT/ US2007/ 075735 11 the nedica
instrunent 40 (e.g., by the nurse's hand when sinply
hol di ng the nedi cal instrument 40) can have the effect
of adding a positive fluid displacenent fromthe

W& shog/ad20donst runent (when the force i s appli edr/uspa;/075735
ultimately, through the valve 10. In fact, releasing
this force fromthe nedical instrunment 40 actually 5
may draw fluid proxinmally, cey5|ng a negative fluid

di spl acenent that further corrupts fluid dlsplacenent

PiRe e ARG e e A G RS S Sprd i 1 i AR aively.
ﬂl‘iegﬁeglln\%}l Lalﬂog()tmé; ge mld&Y GihQRE a}[é&%m@rl@bl frp%d?ﬂé @Iqbodlments

regard to squeezing the nmedical instrunment

whbAtie viI0¢ 1@xaNPhEclobdiEmBEE Gee B, 0AN tHedpbrane t SEhapde held
of the nmedical 10 instrunent that does not contain the

clbdedi lly (he.igner ssitfiabes ohtﬂneﬁbempgdﬁ@ i thehchksefthe renemelitinpetier of the
i nstrunment 40). accaonpl i sh these desired
p@xxansl parh émﬁasmﬂmtmaéh%\owu diameetanef the Prﬁ&#@ahﬁand 80 and

thoRse AT Aot %ﬁ%’% %%%tgfl%%op%?ssdl%‘é*e
Sl"ff)g%hg‘ 13 ﬁ? %He frésﬂ e%t fol?ﬁq% Ittlge?ﬁ;r \Ap@rtﬁﬁll‘?&@

dn open no t at ermts t hr ough

néiAGINA MR ddbed @R %eaatf?skﬁé‘ee& rH@i@ﬁﬁ ﬁﬁkﬁ&rd&bﬁdéqﬁbﬁcfeﬁlliy%e inner

fl ow 't hrough the valve 10. To that end, the interior
dieateter oishaproxinel pore hthiIamthdratomsis) the tirvdnal glantiddlisformed

(i.e., allowpermts) fluid flow through the valve 10.
soTthet ﬁemp@rtpe@,&@glqrma@ughclascﬁﬂonpl ete fluid path that

por tA nsf%m%%%smﬁﬁggt o PR o h%%lla%ﬁ%ﬁﬂwbﬁﬁaﬁ B gpnd
slgi]l?lg alb%{% e e terg)%r ﬁfepfc?cg El@(? 8fp’%1r8 tntll?gl& lsj%olfe % é;&ﬂ"[’he
Mﬁﬁél@&ncﬁg@aﬁd HeAdx 1@t tiflel Qe Wtﬁh%@;r@éeﬁ@a BWYble surface,

respectively used as outlet and inlet ports.
i.d]) i flayPeasidf wipsebdeqpowith anral@hbhewals dof exgure, cntrother swab.
therefore is for illustrative purposes only. 25T

Alteinaéivdly, the m@nmﬂ gtaad §0oapbsvneded owemﬂlsrpé@@maé P§€ai'410 (see
its proximal 0. To t

Fig 1R b fo Disd et cerbahly surfoon gachy i ALy Y B §Pifa) eferred
tognt e %If%o W telﬂ)baﬁ[e \{a Qelsgb IV%II%BS E)Eh%& Sm%%gnﬁmg, }%e%gsmay

I' ou
relate to other types of valves and thus, not all embodiments are limited to

swabbable valves. In addition, some embodiments may be used with instruments
40 having blunt tips that do not comply with the ANSI/ISO luer standard.

The outside surface of the valve proximal port 110 may also have inlet
threads 90 for connecting the medical instrument 40. Alternatively or in addition,
the proximal end may have a slip design for accepting instruments 40 that do not
have a threaded interconnect. In a similar manner, the distal end of the valve 10 has
a skirt 150 containing threads 280 (see Figure 3) for connecting a threaded port of the
catheter of Figure 1, or a different medical instrument, to the valve distal port 120.

The skirt 150 may also include ribs 172 that allow the medical practitioner 20 to
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WD 20081022040PCT/ US2007/ 075735 12 profile. The
aperture 130 may, for exanple, be a pierced hole or a
slit. Alternatively, the proximl gland 80 may be

nol ded with the aperture 130. In sone enbodi nents,
whensbhresval ve 10 is in the cl osed node (seediu$2009/4)5735
the aperture 130 nay be held cl osed by the inner
surface of the housing 100. In that case, the inner
diameter of the 5 proximal ppyt 110 is smaller than

the outer dianeter of the proxi mal gland 80 and thus,

e%slri]lgiﬁ%s%xéﬂ%yﬁg? e\f vefll! L0, The Z es >I1m%l %P(f fnl% )&Rre]ctﬁg 90 and the
dffgag 'ehfieﬂ[ﬁte mﬁref@g?lg%ofn%wmgﬂ@@ §t|3.ﬁdeﬁlél§ él g I they are

nor mar y staays sed’i'n the absence of Iy

able\@ kétefveleanedt & hidgtab mstlhmdnwwm}ﬁlzﬁ@vﬁh ANSI]{IB@
proxi mal port 110. In other words e proxi mal gl and

st3fdaslsy. dn peéditid te thet tha¢adshiesermdtabose, 18O inrfomahgeqmetey of the
cl osed. suggest ed above, the prOX|naI gnand

irdef hmlﬁlﬂgelé’pl(@gh slww I%Flgm Brehscsseghrel 9 HBEY ERE
t | 0.of .th let h 160
oppeptesiiechan peRl A gTdHIRaPERG (e ext orior | nlet
f ac © 1éf}93 4 ﬂ{ﬂ%nﬁﬁgﬁﬁp&]o@vs% QR%Q l;@ch% I ‘E‘E@val{/e ﬁwovsf/ﬁ in Figure

easlily W pe ean wt an a COhO swab

2 @&? Bie 1iRk 303, e this ¥ABodibBerf) thepiatiineebaal 80 empldediovat the
l'and 80 can be nol ded over the proxi mal port 110 (see

pFoixgmalpyrt 11® Huovoasiet eothéreersbabibeblsemsy hfrec e pdordimal seal 80
val ves typically have been referred to in_the a

cordigatsptidst shoven pdguraffh. |F@g|1srec§t shewsehe veivrd R the 'dosEd position

however relate to other es of val,yes a
WS TRTe R R AT, AR e o g B AL Ve X imal

N R T
h&‘ﬂﬂlﬂ%tﬁ@ WS &drdect fo@Ethet ﬁﬂ@ﬁ‘hdche interior of € ndi&l dave 10.

surface of the valve proximl port 110 may al so have
WitHigtthd interautsth@Anédital cabireldttiasg valvee medianim. i Tretinlghbomsing
40. Alternatively or in addition, the proxinmal end may
16{bared thesiuitlet ewsing 1Flomaz be ipnedh g?giem PAEATSLY 40 Wayst

do not have _a threaded intercon

|
rliee 2 A leaes e s g o Pl e G, ey
t Fi 3) f
el %@V%hpé@mu@”é%pm e e o) o

of the catheter of Figure
1, ofh&n@érﬁgle\fa@w mEBtfah ihdeddsiBittuatbO3I0hBatv@byerates with a

dlstal port 120. The skirt 150 may al so include ribs
rebfl@nt hinlal Bo0vd detectivdiycglenphdcidse ithereal v 00.t In the embodiment
shown in Figure 3, the actuator 330 is typically formed from a relatively rigid
material (e.g., plastic). In contrast, the resilient member 340 is typically formed from

a resilient material that allows it to easily deform (e.g., silicone). Details of the

interaction between the actuator 330 and the resilient member 340 are discussed in

- greater detail below, with respect to Figure 5.

As shown in Figure 3, the actuator 330 may have leg members 360 extending
out from a body portion 370. As discussed in greater detail below, the leg members

360 apply a force to the resilient member 340 as the actuator 330 moves distally (e.g.,
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WD 2008/ 022040PCT/ US2007/ 075735 13 easily grasp and
handl e the val ve 10. The proximal end inlet threads 90
and the distal end threads 280 preferably conply with
ANSI /1 SO standards (e.g., they are able to
weaaswelsonnect to nedi cal instrunents conplyamgs206a7t0h5735
ANSI /1 SO standards). In addition to the threads

descri bed above, the internal geonmetry of the 5 inlet
housi ng 160 (e.g., shown in Fjgure 3, discussed bel ow)
may taper in an opposite direction to that of a

3ﬁandar 1§latlgli;er{%ém§ 1t s F}?ﬁrtS‘fl n%tﬁlélg Y ve 1®h 'c&%g};lyed to the
réhtidnl? grrgélgnlgé}%élb kRSt regzﬁeﬁﬂhgm%gp@w tgﬁ‘i&orrﬂ aﬁlsmg an %oerture

pr oxi seal 80 1s nolded over the proximl port

35pwRYEsh el silierraesbEEROSoBRYn ane theappitai 35alis qmi the
80 10 configuration shown in Figure 9A. Figure 3 shows

velve 10a$ sonsiierédtd reindhespen puslet i on when no nedi cal
|nstrunent or other instrument is inserted throu h . the

pr ox Teraid ipdhe trengtiopdrogh WP@H@O%M il clesgd euﬁ@s"al"e

1 Byt eliia hETvE oo PIERs e Sy BPTEeR R A apd oo
Tﬁg L&frich? erSJPSQO LR %,%Hl&r e (/ e TBAIS Ble el MGk past the

a valve nechanism ousi ng 15 160 a

vhiRe seMtIzetinl Q&kslidH nlcibdrero k3ﬁdJ11€1)H0 ?dcé Igethimd étnBodlments,
variety of ways, including a snap-fit connection,

thd tdl esanat 880Meindienmglqul @s shownéh Bigugs 30 As&ii:*.wssedén lgoehter

conventionally used in the art. he i nternal
detail\relavedhannglad ivabiesgeis3el r@l%ﬁclwal\@rloss@ neaiure 350 opening

h | 340
bGP HiRdecl BRameRBEy RS T & e SO e vB geat 360 as
ﬂ}sehaocwaéb{]\’iﬁ)lrgg{;gs c??lstf’:tflge actuator 330 is typically

roma re ‘ely rigid material (e.g.,

pl astibGle 4 bdheARBLEIBSShovdh £:83bdd BpdrspRINE i3 Of the medical
typically formed froma resilient material that allows

vilive 10 skewh lity Fidefre 8 mAlthoggh Fadure dshelvs fiDe pidcksthat mialyde
i nteracti on between the actuator 330 and the resilient

aseeripded RAormithe dilye 48 Ser they pg%ﬁ@bglaaéﬁaa the frdpidygusiing 0, the
t to Fi 5. .25 Fi el h .
AGER A0 BTrSIHE FRTRber G50 OB SUHT TG B hisgRative
f bod
m&k?lg%c?urbrg% rde8 %é (C.)a?\e %%eﬁb’%é rrgchlgc%gﬁg ?&?l;ﬁhégfé%?(%’g)t gonﬁnts For

efa@ﬁfglle' @it r%%@ "gla%%%é)gagléiatgg élgg% IEF’)CQIC_I@T Sgég)%?fﬂgggganéﬁactured in a
“two- shot” or over-mold” process. As known by those in the art, the two-shot
manufacturing process creates one piece formed with two materials (i.e., the
elastomeric proximal gland 80 material and the material forming the rigid inlet
housing 160) that are chemically bonded to one another. In a similar manner, the
resilient member 340 and the outlet housing 170 can be manufactured in a two-shot
process to form a one-piece bottom housing. Alternatively, the actuator 330 and the
resilient member 340 can be manufactured in a two-shot process to form a single

internal valve mechanism. Therefore, the “two-shot” manufacturing process can

reduce the total number of valve components to as few as three, significantly
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14 when a nmedical inplenent is inserted into the val ve
10). The force applied to the resilient nenber 340
causes the resilient nenber 340 to deform causi ng an
aperture 350 through the resilient nmenber 340 to open.
v emshirzesoaperture 350 i s open, the val ve 10 RCI/US2007/075735
considered to be in the open node. 5To aid in the
transition fromthe open node and the cl osed node, the
val ve 10 can al so include a yalve seat 380 | ocated
distally fromthe resilient nmenber 340. The resilient

nmbher_ 340 can_seal. i .th Vv nt
R e A PrE G f AR By oo B e e hBeRE CHE
si Qic%‘tgy hﬂﬁ&i%@ﬁﬁe?é%@i%ﬂit& R HONEIERBE BeRBairSthe RSkl ¥Rnd 80
eat 380 can be angled (as shown in "Figure 3). As

afldl §O&tSIERGiNg60r &k 6imild rietrair] udealf awwotshet prgésdanal ve

seat 380 aids in valve 10 andgﬁger;ure 350 openi ng
sigeifmastly rtieinies tHe rssibitdpioé fluBiaking bebfeannthe sesilfpnt member

shape of the valve seat 380 as the actuator 330 nnveg
34 q;}dai}hp}p_utlet houmng:ﬂé](‘I pethe rggﬁ%pgxg 1 %ﬁ’oﬁ’i‘ﬁl\/ée gpfuator 330.

expl :9 ?r%nﬁ%é%f glg:cgfi_eva%ld;/ ‘%?ﬁ%%ﬁ’-‘%&g ﬁr}ggﬁiregﬁldis\{gll I}/ISVE]leel’lt of the

sho OWs flve pieces

adtbr BRY op&\s 5 43€ ggl Iﬁ?}a‘i‘@gtﬁiﬁ{ WHeNE HahVS b;%r’gctgt%']og%r inserts a

the proxi'mal gl and he 1 nlet housing 1

Rt Binefrus@dt 40 o RSVl €10 ante Heaichi3dé: 33andgirkao adveatistally,
housi ng 170), alternative manufacturing processes can

tHeeresiiett hembedidev il lHegirotoad efommirgo sphceciSdpopresificelly, Ao this
exanpl e, the proximal gland 80 and the inlet _housing

empodigagnt e ﬁthlaYO&@ng F alﬂshe@wléﬂéh%wientﬁmeﬂwg?i%| qpen the
. L AS KN [ - 20 ...

T e T e s R A

s AR S AR o 5 Tl A0 o

19009RE AGrsb@Rmddicdl piceitohencain tek eaesdr HQidoder from the
another. In a simlar manner, the resilient nenber 340

patiecht8he outl et housing 170 can be manufactured in a

two-shot process to form a one-pi ece bottom housing.
Al t diigiares aing 7 schematisally showapersperli ve Nee vosof the prtpaipr 330 and

A e TR SL R e L SRR BERESSS
YRR A RGPS o g oncon o
ard 8BLfrbBEV1Ye mMARLREDSH R ZIHIREALHSZR GO Dofdén 3. In some
embodiments, the leg members 360 can be connected to the body portion 370 using
hinges 620 that allow the leg members 360 to flex and/or move with respect to the
body portion 370. In particular, the leg members 360 can pivot about the body
portion 370 and flex/move radially outwardly as the actuator 330 moves distally.
This flexing and pivoting by the leg members 360 applies a radially outward force
against the resilient member 340 and causes the aperture 350 to open.

In some embodiments, the leg members 360 can include enlarged end

portions 630 located near the bottom of the leg member 360. The enlarged end

portions 630 can cooperate with leg recesses 710 (Fig. 7) within the resilient member
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reduci ng assenbly conplexity. In addition, use of a

t wo- shot process can significantly mnimze the
possibility of fluid |Ieaking between the proxinal

gl and 80 and inlet housing 160. In a simlar manner,
WO 200822840t WO shot process can significantl|y romisSw@e7s73s
the possibility of fluid |Ieaking between the resilient
menber 5 340 and the outlet housing 170, or the
resilient menber 340 and the‘gctuator 330. As
menti oned above and as iIIus%rated in Figure 5, distal

venent, of, the actuator 3 opens .. | va.

TR latgtE sORot P ot s SBRRRHbNSs U pbiatforg? B the

a}g%r?h%%lw.i fiss crouggxi'ﬁioﬂ%e{xﬂééﬁ thB %nlé?%é(ﬂe%?)o?ﬁ%sté@@ and the leg

uator 330 b ns to nove distally, the resilient

rd¥esERe V1B YichiteshRghttubior 380 arithin tHeosadyatie(e3Bdbrevents the
Specifically, in this 10 enbodi nent, the actuator 330

actagtioa BBY frexpandsgidrepiresng warin thertsdve BY0 Alhopgh fouteg
valve 10. As the resilient nenber 340 deforns, the )
mepiery36d s showp o Gigure s FWsTumesof degmember6dsan be used in
fluidly communi cati.ng,.t he pr.oxi mal port_110 and th
aqgpitaniel sEH Vs S S s b ke P e 20
Lef fu 68w g memb
dffg‘%usgﬁ ?Igé}eé?eg?g %[}1 gsécl:ﬁg’dn%% %8 a altcilrrsg ow%%@ng ct iwve ingﬁsn o
34 the actuator 330 and resilient menber 340,
respectively. Specifically, Figure 6 schematically
showas astdtibhahabowtethe Hisgo 620 dlvacthe dagomed®ers 36hite Aex/move
as noted above, has a body portion 370 and a plurality

algi gi@@ withritsapest Eﬁ@e&@@éfﬁmrﬁ%n fil?(b M Refange RN oty @Hgber of
70. | i , 360 .
g EICS" FHE OUy BOIerGR: SYOPUCRRG SRS NP gEs 26gtpn in
F%ﬂ?ﬁ%@%& %@% I%?(()) eraa/esrﬂg\ s Sa Aifnid %{?E %P@&‘y &ch gp}{%rl,eg

respe portion n particu

miehek EHOBRNGE HodP Pobiish PIOVERls., ARkHhg hitggeRderpgie 9 Ahe hinge
370 and flex/nmove radially outwardly as the actuator

6BRGnMevEepdiaé ahd distifibi demhkpiiihagcanmectpitholeg mgerblert366 to the
| eg menbers 360 applies a radially outward force

bq@gp@@ionta%@- Fasexpmele, theipee 620mmakhg apslpséametigsleeve or
aperture 350 , 25l dj t he | .

CIRERBETS POBRPTL oK PO G e R B T 1<bfhe Bgp Pottion 370.
I t t I .
ot AreRRERipddlfeRB iRl bl 016d MR Bl Bund B0 passing

AT AT gl v o
channel 610 may be part of the fluid channel through the valve. Although Figure 6
shows an actuator channel 610 with a circular opening, any shape or size opening
that allows appropriate fluid flow through the actuator 330 can be used.

Figure 7 schematically shows more details of the resilient member 340 shown
in the previous figures. As shown in Figure 7, the resilient member has a proximal
surface 720 and an aperture surface 740. The aperture surface 740 may be recessed
from the proximal surface 720 to create an actuator recess 730 having a vertical wall

745 between the proximal surface 720 and the aperture surface 740. In preferred

embodiments, and as discussed briefly above, the resilient member 340 may have
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16 340 to provide a |arger surface area for the
application of the radial force on the aperture 350.
The cooperation between the enlarged | eg portions 630
and the |l eg recesses 710 al so secures the actuator 330
Wo tdos/m2bdoe val ve 10 (e.g., prevents the act pTars283075735
fromnoving or spinning within the valve 10). Al though
four leg 5 nenbers 360 are shown in Figure 6, any
nunber of | eg nenbers 360 ca{y be used in accordance

wi th various enbodi nents of this invention. For

le. g di . :
SRS O T R et g
arflEfiel (B%Eh ARAMS e iﬂ@??ﬂ%l@%@e@%&s_@'lb AWSsitdieap8pABRBLIcSreceive

360 to flex/nove 10 an ivot with respect to the "body
theéd hemb2rd3607 hed T pgeicaian the legrendsubbemdddbrmlacimdttight seal
that allow such fl exi on/ novenent and pivoting. For
betwaep He; acisatehdHreridthBirgaiientanermber Hiondebestchewy in Figure 3,
sinmply be a thinned area between _each of_the

@ F6oamAd iHEn Hrnesiispt membsy eecess GO, S%lhﬁﬁ%ﬁ the leg ends
[ o AL tivel t he hi 620
e gt TR e IR a SSErt ot Te oAl R ERTLER s
s&bgtaﬁ'{gigll%%upﬁ'?qxﬂ%@&ir%nfh?gurfg&rﬁ@?(anpl e, the hinge 620
may pDée an e IC sle

ast one eve or elastoneric portion

| oc ak £chehBENREID BRI lreglistThenhbtithsaimth jebigirdBilythat opens as
portion 370. In sone enbodi nents, the actuator

tha 30tvhass movesalistallpringhreferret epil®dpmesisnigpetaperuth3ilielocated

body portion 370. Wien the valve 10 is _in the open
OBl passhe thaevethsy aperawe spriaced Aafyltheuginiie apprififfe3o0 can be

fluid ch | th t he .val ve, t hough Fj 6,,20 .
ot oS A et S AR 30 Ko A PR LR e e
. i . j t | . i .

Y o B e RAZMARe 5% APRLAE! Shodimens

thEla@eFtRre/350GH 8 BRY, k@l drito ShONE 160 E@ssﬁi@g girbaglofhetpt@ximal gland
resilient nmenber 340 shown in the previous figures. As

80s Mhwmliii canfiegelfesedling hiechrtbst it bewimateathe clobessaral serloxiingl the
surface 720 and an aperture surface 740. The aperture
valye 1 Gisdn farclpsgd mede dpeshesgvomsisi prd diengelsmertp or
.surface 720 to create an.actuatqr recess 730 having a
m\tﬁéﬁ‘ftqu’élarmqmr?aéoﬁ GBR% ¢ ghepggxi mal surface 720 and

t he r 4 '

o JREG I ol RE fe'Gperl BoBE ShELLAERRAGASID oy
p&@%é@%r&@é’@ins%@&@@&t@??ﬁﬂ@ﬁ@?a&%@ 4L &R 330 %70)41@911}7.

recesses 7 | ocated on the vertical wall 745 between
Thdrefoaq ek the @edical peetidierafdegine tprexdnathesnedied enstdnent

The | eg recesses 710 are sized appropriately to )
40 (e@oiasdhe medicebprastibener 20600vesthe medicat inseyimgnt 4P peoximally),

PSS S A R B B0
ac%@é‘)[\(l)\lp?)gdﬁ pr%ix uglf"y. %ls the actuator 330 moves proximally, the leg members 360
will begin to flex inward towards their at rest position, and the radial force on the
resilient member 340 and aperture 350 will decrease. As the radial force decreases,
the aperture 350 will continue to close until the aperture 350 and the valve 10 are

fully closed.
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5 the actuator 330 can sit within the resilient nenber
recess 730, such that the leg ends 630 are within the
| eg recesses 710 and the top surface of the body
portion 370 is substantially flush with the proxim
WO 2§08/0£2040620. As nentioned above, the rGEHIS2008/015735
nmenber has an aperture 350 that opens as the actuator
noves distally. In preferred enbodi nents, the aperture
350 is located 10 on and pasgges through the aperture
surface 740. Although the aperture 350 can be any
nunber of ..el ement I ' . . h
the USrvaoRREREERE Wt ef bl baBEapopLoNn
s@s‘tgnéia‘ﬁ RieRhal GispRc&Hin n Withddawdl Bf Ble@h&¥li@ent 40. For
enbodi nents, the aperture 350 is a slit, simlar to
ekdifple) adthd Bikdaas prargitivhei0ghsdriethp modicah insghuameht 80, the
The slit can be self-sealing such that it
valutonaoind theadtigerd3tandl heatsilioenember 316 expinds asihe s
in the closed node. In other words, no additi

1l
resilient Aegnksr 30 siaetglossi rlespans KYsty ba WW%%Z%EF“‘OVG@
[. th lit. th l. 10 j,S ingt
i GOl ol A are s T 2P It frpdRE R move
d}spaqwﬁn{a#%?&%%g‘%e% g?%hp% géﬁﬁc&g@ntaﬁtﬂ"t@agfal 38 120. In order to

pro he nedi cal practitioner 20
28I SsURB iGNy Betifte] dTBSlh&dherit/ bk hutemt 12 tHdresiiegt member

as the nedical practitioner 20 noves the nedica
34Msttetctresahd A0 the lexgtedf 81 legtihempesdéfatayheadipsted (elgd

by the resilient menber 340 will begin to force_ the
adjusting e oy thsasrartey 330defprms hegsilient mepbapIAls In other

B oS Pe TESEE 0ho g v

; L - ¢

e

d@eﬂ%@tﬂ# K 8ludDardtihH tEORIH1 AHE 33Parkd ASBied Ninelmbel 84@pI Hedrease.
350 and the valve 10 are fully closed. WO

TRORRTO 22DA0PETd 82021 BRSTHBE stifficiently shopisanviat fhemetbunt of
above, sone enbodi nents can exhibit a positive or

resilisat member BYO sierichiap insurigeidnenellupers Wil brrngmigimal

veliEa TEPEHEPUEE (haUrEis PR L PRETRINGICE ¢ he
sﬁ’b%%%llg&%{fggl &ig@la@&}lé‘iﬂta(?[}ée?’c%gtaﬁpgrttﬁ@. resilient
nenper

expands as the resitient menber 340

St r efighRSs HodvAeHRIcE% iRt hel JTSIPTURRIRY ofiflubFative uses of

renmoved, this volune coll apses and forces the fluid
trehaedicilhvalveedi It Bhmpoetaheto 18#ératcothat wecadiBigablgped medical

thereby creating a positive displacement at the distal
prastite, Eoproximalrpiet 11 0nnscdisial pox 130 pEmedicrhyalye Hshqudd be

di spl acenen he anount that the resilient. nenber 34
clggreh Gifes RBFDPTicidO REF goASsHop RadRHgT AREEr Y ss Owgftef

be adjusted (e.g., 10 jnUSt t . s
PRl S S G P R R PRk BB i pracioner
2P PRI RedRS1 {416 BRIMRE #ﬂh@ﬁt 30Bteb®D). B0 JFRHREhedical

stretches and/or the length of the |eg nenbers
pHREHEASE0 rhiyecaietinthe alistill puirel1 20 sfpha il valive 10 & e

decrease because the change in volune around the
caloetanl® wlBE0tcaminatesat|a et lepadréad BaOthgi patiened} segsBigure 1).

Therefore, when the | eg nenber [en%th is sufﬁicientlg
shordfteraneectingths valyist 1 0ge the patient 30, the medical practitionér 20

swabs the valve proximal port 110 and inserts the medical instrument 40 into the
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15 resilient nmenber 340 stretching is sufficiently
small, there will be only a m ninml volune change
around the actuator 330 and resilient nmenber 340, and

a substantially neutral displacenent at the distal
wWaptobs/dk26ko Figure 8 shows a process i lPcuaszoat/onps
one of a plurality of illustrative uses of the nedica
valve 10. It is inportant to reiterate that, according
to good nedi cal 20 practice, othe proximal port 110 and
di stal port 120 of nedical valve 10 shoul d be cl eaned

e. 0., S ed iqQr . to a onn ' f
St HSE 0L sh R BB 2 AR R el
ind@Qm@he & lg‘%&kg ;@étg\éﬁlov e hhdi@ VEREL Q8! thPhiRcdfiche RRELNRAt 40

connects t nmedi cdl valve 10 to the patient 30 (step
cottddls thEPréant0 sudfit@ TRl &@hiatpf 880 drtd s nowy/the actuator

connect the distal port 120 of the nmedical valve 10 to
330hiistaby evdathivetterval@ 10aische agnaion 38@eordinugs trewgive distally, the

inserted into the patient 30 (see Figure 1). i
legmesnbers Apfblagimtp fereandhpivet alpout she hedippeitior378gndprgin to

oPPl0> G BTG RS PN T FONBY A0 MG RE s the
a\:%i.gz{qgé %ﬁqg%et%(}%g?%g?é 2nd AeP XL TBYhe RBELruleldh0 opens

practitioner 20 noves t
prRHisaHul NS rh B th i h BERder thé ﬁﬁﬁgiﬁ&pﬁoﬂt M ®aridithe distal port
nmedi cal valve 10, the tip of the instrunment 40
1200At #id4 poinheheralxe hBlis spenf ace of the actuator 330 and
begins to nove the actuator 330 distally within the
val Veisimpopgnt teencie thes the vadgol G isatitee @ 2lpbvelp iRy prime

istally, the 5 |eg nenb 60 begi fl
vl Deatini HEdtaHy BOPEToH $76 AAE-BEG: Rerbe LRt Qiekes

radi al | tward. . b . . d
o JUE SRR A AP S8 LSO i
bedRYL BOdikberect hd DEe IR gARRE hidy®e3POriOROBSuuM may be

providing fluid communi cation between the proxi nmal

fopaed id 4R vaid vohendwbta thepoedicdlA0stritnenirGsis plidcnbhnedtdri

valve 10 is open. 10lt is inportant to note that the,
val Vdter@peningi the yalyerlg] the imestisal peagtisioneie2Q emyanster fluids to
because the nedical Jinstrunent. 40 used . to open the .
o dat PR 0 SRS BRI (5 T BRASTRoTR 2 ishes to
he. nedi cal,. val v j iti .
oA Bl ARt o o g e,

in%%n%ﬁgﬁ?&?&%.@)foxbﬁsﬁﬁ{ﬁ? fndl Brahb@r MR HedichtidFEintheR

t he nedi ca nstrunment 40 1S di sconnected. |sAfter
p@RANBN A\ licheatiraly ehd fhedidabpriediicadr 20mant withdrer bR®ddarm the
transfer fluids to
patient 30.

After completing the fluid transfer(s), the medical practitioner 20 can remove
the medical instrument (step 850). As discussed above, the medical practitioner 20
should take care not to squeeze the sides of the medical instrument 40. Doing so
may create a false positive or negative displacement at the distal port 120 of the
medical valve 10. If done properly, removal of the medical instrument 40 may result

in a substantially neutral or positive displacement at the valve distal port 120.
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or fromthe patient (step 840). For exanple, if the

nmedi cal practitioner 20 wi shes to adm nister a

nmedi cation to the patient 30, he/she nmay depress the

medi cal instrunment plunger 40 (e.g., for a syringe)
wonsghosoansf er the medi cation into the pati enttC301S2007/075735
Alternatively, the nedical practitioner 20 may

wi t hdraw bl ood fromthe 20patient 30. After
conpleting the fluid transfej(s), the nedical
practitioner 20 can renove the medi cal instrunent

(ste 50). di scuss aboyer. i : .
br ackt trowerd SR BEPREe (Erigh n s ilctutgr g will begin

tothg6S gf&%\d%gﬁ?}é Bl GALditA PridRRer $Pwithatdbs #R H8Yical

creat e positive or negative displacenent at

inkhem@dns 1@fropothe relicdvalviee 02As Fedicedtomabves pfdxirhélly towards
done properly, renoval of the nedical instrunment 40

themy resé position rthe ralibidy emtwaatlifgreaepplied taothe pesilientyeember and
di spl acement at the valve distal port 120. WO |
apegbee o2l oleopes elbpoim the seslierg gnember 340 forefiEhipd e Test

above wi.th reference t [ . 3 d 5, th t uat
p%%‘i‘)O%aF‘_fi CE@&%&?&PWEQ@%%%?WI I ;mas t he ﬁegiccgla o

ra | LS ; i

R

wRIhEBEOImbPYE d$0 bRttt dib@E o Q20 hieQiligntdevittactedriofher.
outward force applied to the resilient nmenber and 5

Haperétirevavidds odbeeraaslse]imahtsoithe ptesentrivgdritiomn themmediezl valve
340 to return to its at rest position, and cl osi n&bt he

10xgsevinglnde 850site branch 140A (ke geg FisirrdBd he Natite prangh bt
nmbodi ts d Lb di cal,, val 10 i L.ch, th
aP SHERRITBB A A0S0 RECH 0aH CRrnao6ne) 6 G g may
be tfﬂlSQS M1Faec{ in WANENE atvl ﬁis\{ﬁtrﬁo%@opﬁg%ﬁmsu e sterility, the Y-
effbodi ment's ot t he present 1nvention, the nedi cal

sitéah¥BntmAPh &R fe@ﬁﬂeﬂfj@i_a?hﬂag%il,tcﬁ aRRARCHF s4RRAYHE. Blternatively,
see Figure 2B). The 1-site branch 100A may extend from

the hesiteodhainngl héPhbve fiovavimglmsanse channel . The 1-site
channel may be in fluid communication with the valve
di st mgptienetbahovesaarsembodiments ¢ftthe presentiinyppfgon can have a

NN N S N

oS APPSR 0, T AOE PR P rembers 0
In such embodiments, the leg members 360 should be oriented such that they are
located on either side of the aperture 350 in the resilient member 340 so that the
force applied to the resilient member 340 by the leg members (e.g., during valve
opening) opens the aperture 350 (as opposed to keeping the aperture 350 closed if
positioned at the ends of the aperture 350). Additionally, as shown in Figure 9A, the
actuator 330 need not sit within resilient member recess 730. In fact, the majority of
the body portion 370 can extend proximally from the proximal surface 720 of the
resilient member 340.

As shown in Figures 9B and 9C, the valve components (inlet housing 160,

outlet housing 170, resilient member 340, and actuator 330) are structurally very
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di fferent nunber of |[eg nenbers 360. For exanple, as
shown in Figures 9A through 9C, sone enbodi nents may
have an actuator 330 with only two | eg nmenbers 360. In
such enbodi nents, the | eg nenbers 360 shoul d be

w6 be@ghedssuch that they are | ocated on eit hercTaisian7ofs5735
the aperture 350 in the resilient nmenber 340 so that
the 20 force applied to the resilient nmenber 340 by

the | eg nenbers (e.g., duringlvalve openi ng) opens the
aperture 350 (as opposed to Keeping the aperture 350

. d f
S RO AR S AU Bl DAy e s
n%ﬁ%r@@iogsf& ik &Y B fs%ﬁ{ﬂdd%ﬂEn ks [EL &3 tahdily Eﬁ‘nﬂar

majority of the body rtion 370 can exten

mRinA% £58thk ¥rnibodithédte des@ibedRbosel éﬁ@@l@oﬂﬁ& Bigutdse3 &f 5.
resilient menber 340. As shown in Figures 913

Hame:veL,it dhoald/bé¢ neteddhggche hody porticet 370@d dhawertu®or 330 can have a
outlet housi ng 170 reS|I|ent menber 340, and actuator
r@g) confast gmqf@p@t%ﬁa”fh 9 ingfgpment 40 contacts the raised contact

?08]9852()@]?5% 007/ 078 521 simlar to the
SHIHFi“on &8s TentPTEXCESTOFdr the actuator 330
hav' OyA Ly a%galfgﬁ%% §§1Q’9 croele- e%b&lial %ng of Bcther

oper es 1I'n a SU stantla SIm manner

eﬁ%o@li’?ﬁerﬁ '6’99({3 HBAS] WESCT(. PRdnahtRdaBeve RawnsisRown in Figures
Figures 3 and 5. However, it should be noted that the

100 dyropgh t 0GNth8 1€ mientblees Hotcaatbe rsuB@entialy dhaticnaay Bith reSpect
rai sed contact surface 915. The nedi cal instrunment

tocthatbady portien 374 (€gd theshargdrot §@m&&€eé1 oy the hange 20y a‘}lﬂémgh the

10 opens and cIo

SafeRTY 4 FSIbeEs Bab dogat IﬂGﬁQ Ve Oéﬁﬁ%ﬁ ﬁgﬁ%e' 888y portion

3 A ooegfl pmepo(g asf,subtss%Etlgﬁfl ltl‘feﬁs{ﬁe?ﬂéfsﬁ@ icéli $ ﬁ% gﬂg\{ya%%g@g nﬁembers 360.

SHEFKRYPLS the 3602t B30 ErcvebalAdly Rlthih the 3h1veNnaf thewtdtidnary leg
espect 10 to the body portion 370 (e.g., they are not

meaiRecitad aby théecthhtog83Ga&prmAht hesiligint trieenistr 340 bmapen the
| eg menbers 1010 do not flex or nove with respect to
apdraurg 389 apd the vive 1@ Hawesergeacreseths slasipasiyilas menhess 1010

SEPREP BT Sl S RSB VSRR = s e

he v ve 10 %#1
o B A AR B P A ORIREL R e e
pEAr ARG 159@A4§ (3@9 BIdudE ?O@SQh?dP\darE RestBled &n Hfdre HoMRHRIow.
because the stationary | eg nmenbers 1010
As shown in Figure 10D and 10E, in some embodiments, the resilient member
340 can have a slightly different structure from the embodiments described above.
In particular, the resilient member 340 can have a proximal portion 1030 and a distal
portion 1040 connected by an intermediate portion 1050. The intermediate portion
1050 has a reduced diameter as compared to the proximal portion 1030 and distal
portion 1040 so that a gap 1060 is created between the proximal portion 1030 and
distal portion 1040 (Fig. 10A) when the valve 10 is assembled.
As shown in Figure 10D, in the “as molded state”, the proximal portion 1030

of the resilient member 340 can have three portions — an angled left portion 1032, a
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do not provide a radially outward force |ike the
noveabl e | eg nenbers 360, the aperture 350 opens
because of the defornmation of the resilient nenber 340
over the protrusions 1070A-D (see Figure 10F), which

v 2oosleedol bed in nore detail bel ow As showpdaruskiogarsess
10D and 10E, in sone enbodi nents, the resilient nenber
20 340 can have a slightly different structure from

the enbodi ments described abpve. In particular, the
resilient nmenber 340 can haveé a proximal portion 1030

di. st ' 040. t i - -
o Fohi o B Hiben e e PR To et S OE MRl hve s
it ! L hitBdrti . orm
Bt A o R S T

crehBRt 8 ubRiMRE fldh SuiTh@Xdchdds the pidxaRallfsifoAnBR&ig. 10E). The
di stal portion 1040 (Fig. 10A) when the valve 10 is

defesmatibredf the angled 18§ pettown103a afiddhe engledrighhpeition 1836 creates
nol ded state", the proximl portion 1030 of the

a pespraseive forspbethasidecefithn apertere ol sdpingdnkeep §is aperture

Besea e TR s sedSnaes Agi oy ot s
el{%“g c\i/%r(%n?&?%s%ﬁ?ésa glgésveo ﬁ{etlhg Feecégs%g 7 1&%%&;&}18%?@35%6 not

asse state eft portion

lot8k3d iﬁﬁ@e&z@ﬁ Ratigh! th@q’éé 108553 HB LR 1BE ﬁpéﬁ&@t%ﬂ@r@located on
substantially flat surface across the proxi mal portion

theQ30xipkdl gurfa&E)20. The def ormation of the angled |eft
portion 1032 and the gggled right portion 1036 creates

5 a Aoshves i FigurelWeand a3 sitsgspigd abave, thowtirt 1y pbthis

350, hel pi k h tu d t
erp Tt O Tl e CP SRl MBHESRa Ao Rar 31 i Re e
pltao%éefng Prg){nn%t%to%ﬂggg@[ hpgoqn@%’ﬁ?%dnﬁéhgs, L RS hSGRSRRDATHY 1070C

e aperture are no ocated’'I'n a recess.

R @ller R Flr&guﬁsﬁ@ms aAdQ 02010, AbgisaRBEd Ul Sre3RD datl
| ocated on the proxi mal surface 720. 10As shown in

bélogytre t2lMr, prattdsians Sogesic th7aknae, suphertdhe érats IWBOAGE of the
thi s enmbodi ment can include a nunber of protrusions.

apa o 35@andpreviedt theapester 3P fsemrdaepng yhen g vahee 10 1s
outlet 170. In ﬁone embodi pents, protrusi ons 1070A and

trasriening frope thegloser MASHIPEOPER A% 1070B and 1070D.

2 SR B SR 95hRP 8 Bd B bl ot o
Mﬁ%&%o@@&e instrument 40 distally, the actuator 330 and the stationary
leg members 1010 deform the proximal portion 1030 of the resilient member 340 into
the gap 1060 between the proximal portion 1030 and the distal portion 1040. As the
proximal portion 1030 deforms, the cooperation between the stationary legs 1010
and the protrusions 1070 A, B, C, and D begins to open the aperture 350. As
mentioned above, the taller protrusions 1070A and 1070C, which are located
beneath the ends 1080A /B of the aperture 350, support the ends 1080A/B and
prevent them from closing as the valve 10 is opening. In particular, as the stationary

leg members 1010 begin to deform the resilient member 340 and the stationary leg

members 1010 and the protrusions 1070 A, B, C, and D cooperate to open the sides
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15 aperture 350 and prevent the aperture 350 from

cl osing when the valve 10 is transitioning fromthe

cl osed node to the open node. In operation, as
the nedical practitioner 20 inserts the nedica

woBdos/ 2040 40 and begins to nove the instrunmadr/wd007/075735
distally, the actuator 330 and the stationary | eg
menbers 1010 deformthe proximal portion 1030 of the
resilient nmenber 340 into Zozghe gap 1060 between the
proxi mal portion 1030 and thé distal portion 1040. As

ob e BT o PSR 09 Bat BB Sl LR AT o coe
t}%ga%%rt‘ﬁ’re 550. Fhe RN Brnpcﬁgsl;i&% P0RReR ToheC g?&fe}\%'ﬂfé &34 from

nment 1 oned above, the taller protrusions 1070A and

ILQAR Gawikilg bh Bliemaasal Btsdiraembbdinients s tallOBPA L Biwfk 1070A
the aperture 350, support the ends 1080A/B and 25

apd 29200 mih extefid dmodhe spertuas350 mehenalpes. 10 i s openi ng.
In particular, as the stationary |eg nenbers 1010

begi Fhe abagedsperibedeentizadimentsdenaiftsanedigel vahepsign either
o e Rk
2008/ ﬂg@?@%g&/e gﬁ@%@%gﬁ%@ tﬁ'})ez}g‘ﬁeggnttifﬁ\een@igg [ EHERLRRDA

e ends ose I nwardly and begin

b ASE of NELEREY e ReRRRrs N0 ahalth®feabledtd Hehess 360. In
1070A and 1070C prevent the ends fromcl osing i nwardly

péitictihir Sssomsegreboditmensmey éndhadl memeable tegenerabére 360 located on
protrusions 1070A and 1070C may extend into the

eidlprasideref tB6opehiene 36 ésee Figr AdBhsl eatieaey lagagembers 1010
enbodi nents descri nmedical valyv ith ei r

losated 5 pach aéﬁrfﬁ]é%ré go%bé?ee&%t]ilgﬁ'a% rpg\éea:]FEeﬁSg P%embers 360

10. wever. a ' L .
o8B AL o WD PO 5ot BB e end
B RRk PBsiRk islvatdIP s e Y26 sFdFRer s 1010 and

1%%€Qable ?gg'%énberSQSGO. In particular, sone
enbod s s imBiguitidie mBilzabhrenbey 34@ hixer ser§6Omilar structure
| ocated on 10 either side of the aperture 350 (see

(
tafthgt dastEpechnbovst witth aefarepce &yl GR aneé A QE. 1o some sariosimgnts, the

each aperture end 1080A/B (see Fi.g. HA).. The veahl e
resiignhBIeHEIEE Capbe sige ﬁ%ﬂ@,s&g? Per %%E]ﬁﬁf)r‘%laé%‘%}’, tHDe% cgnner

SR T o S P D RO B
hgﬁﬁf‘% ¢70LwHI #c‘thg F;rﬁéiahl&%eﬁlp?@s'mrfo%(% ARSredili¥Bf hember 340

simTar str
when the valve is assembled. This radially compressive force will force the sides of

the aperture 350 to remain closed when the valve 10 is in the closed mode.
Additionally, because radial compression applied to the aperture ends 1080A/B
would act to open the aperture, the resilient member may have thinned sections
1120A/B (Fig. 11A) located at either aperture end 1080A/B. The thinned sections
1120A/B relieve some of the radial compressive forces applied to the aperture ends
1080A/B so that the aperture 350 remains closed.

The resilient member 340 may also include resilient member protrusions

1110A/B. As described in more detail below, the resilient member protrusions
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15 to that described above with reference to 10D and
10E. In sone enbodi nents, the resilient nenber can be
sized so that the outer dianmeter is larger than the

i nner di aneter of the outlet housing 170. By si zing
wheoosomponents this way, the outlet housi ng PCAQUS2A7I075735
apply a radially conpressive force to the resilient
menber 340 when the valve is assenbled. This radially
conpressive force will forceyfhe sides of 20 the
aperture 350 to remain closed when the valve 10 is in

| osed ddj t | V. '
TSP SBERER TG SRR gme PR TR0 b e gy
efdfd 1080 AP BBt él@siﬁg Sk S8y ad R SIRSikp &Y oRFHRGS. May
have thinned secttons 11T20A/B (Fig. 11A) |l ocated at
ei t has slipeh iFiguent] El @80M Rt 1Th endyhilsurietesaehted post member
1120A/ B relieve some of the radial conpressive forces
10probd ding prosinagby. fThe certaripostsnarobeA/LBO gisistin the qpeaing of the
aperture 350 remains ¢l osed. The resilient nmenber 340
apgxiurs by PrrREingRrpEEally dHectad ﬁ%%%talme@ﬁ?wi tisereitygagsthe

rieBERiaE Pl PelEn o aB, 4 BSuRl s AR iRl g iers 113p,can
e tﬁtﬁrrwﬁéeﬁuﬁté&t}mm% ﬁ%@nﬁwhg@@c Rk BchEALOls

to prevent e aperture ends 1080A/B from cl osi ng

113vBsGhierast tthestshdefe ehabshtotbodhttsnber 1130. ThATestan pbist
in Figure 11E, the outlet 170 may al so have a center

chposelsig b enpiov8apredtushitigag proxi mal ly. The center
post nmenber 1130 aids in the opening of the 5 aperture

by prowpemting. py eimedicsl Ripstiianes 29 é@V§§ Hisdestavent (gad
AR RN N, T L T
oD U R AL, S L 8, RN e
350t N4GhaIE@uShr hities ARtIR, PRStatiREBELleg I dhAberfNO1E &WHi€H may be

post charnels 1135 inprove val ve fl ushing.
shorter than the moveable leg members 360, engage the resilient member
protrusions 1110A/B.. Once engaged, the resilient member protrusions 1110A/B and
stationary leg members 1010 cooperate to prevent the aperture ends 1080A/B from
closing inwardly as the sides of the aperture 350 expand outwardly.

Figures 12A and 12B schematically show another embodiment of the medicai
valve in which the actuator 330 provides a radially compressive force to the resilient
member 340 to keep the aperture 350 closed when the valve 10 is in the closed
mode. The radially compressive force also improves the valve’s ability to withstand
backpressure. To that end, the actuator 330 has a distally extending portion 1210
that cooperates with a proximally extending portion 1220 of the resilient member
340.

As shown in Figures 12A and 12B, the resilient member 340 can have a

structure similar to that described above with respect to Figures 10A through 10F. In

particular, the resilient member can have a proximal portion 1030, a distal portion
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10l n operation, as the nedical practitioner 20 noves
the instrunment 40 (and therefore the actuator 330)

di stally, the noveable | eg nenbers 360 begin to flex
outwardly and apply a force to the sides of the

Ve 200822640350, openi ng the aperture 350. As tHGEY/US2007/075735
actuator noves further, the stationary | eg nenbers

1010, which may be shorter than the noveabl e | eg
menbers 360, engage the resijdent member 15

protrusions 1110A/B. Once engaged, the resilient

e £ . [
BB BB SipE ok gR 1050, REE pRb Ry Bt 1P TRIDR 20 can
et tERIHEhGR1aNg flomvatedbrbxARaltdoetish des. of the aperture 350
expand outwardly. igures 12A and 12B
scheTind disalllly exwhdingpatioar 2e0bbitie ehiat@f330 ken bednyg alimber of
val ve in which the actuator 330 provides a radially
steortpresshahage faprable ofmpphging egpiliallificoppreasiviedprcg 49 thep

k th t 350 _cl d h I Ois i
PR e SR B0, GRS M L1 VoL A5 o
OB T e ISRl W g 0 oo o
déicsibad Ia?fcl)\?ex HeOHR IO, B cﬂ&%ﬁ&%l@@%d fi8h €310Mnh sR over

proxi mal Iy extending portion 12 of t resilient
theRTBRIm 3¥ Qextetisg gbﬂm 1220 b gutres thedforinthll2Bteridirg portion
resilient menber 340 can have a structure simlar to
12203 teohels dmtiolibel sizdwe v 83Qivi thin depkiot/distelBi eydersling partion 1210.
thrp%gh 10F. In particular, the resjlien nenber_cg&
Thedistallyspésndies Parsion 1340 mymlsoingiugesn egdprged ROTtgy 1240. The
008/,022040PCTTUS2007/ 075735 25 1040, and an . .
erAgEer FEGaE S BOTENOR (06T RS PR E0Y RS e fyrPplied to
| : i I : i
R R P A T e
pdtib@ 1040 td¥phafitd 2aPdhoRdVinCRAFuRE 12AYndUIZBE thé@énlarged portion
structures that are capable of applying a radially
1240wl ldssie weningmekbcandadt aeeaSwvith dixd resilient wetrded B4Y
portion 1220 of the resiljent nenmber 340. For exanqgg{
t he 4 thearalye Eaasiirnsferpdhe Peen mode t@ His desed meqls ngihe

o5 Bl SR SRl Ry ISR AR R R
m%%’%gr 2%@0/ % h%ﬁq}{ ?(?1 d&%‘fm%ﬁ%ﬁéﬁé h Y6 PN gﬂgdrﬁgy%'é?r%maﬂy

e proxi mal'ly extending portion 1220

eﬁéﬁcﬁﬂg Pokiro12206visiRREh blkloih iktbAhd feace Hp3( wethit @kldistally
extending portion 12I0. 10 The distally extendi ng

epeaidihg pot2dr0121ayAs tsopionzhaitieexdending pogéch [R20tbegims to deform,
1240. The enl arged portion 1240 ensures that )
the kT tareR0 wlloren iptatbespacssidie (¢-gy the materplntithesidgs of the

SpgIBE POV peiop RS P iedegBres hokoa0 16

et argenessia R, b Baly PRET P E AR IR eyt
330 &l bABCE 89 Inke £ Rl rABRMDES oBtH inlet housing 160. The interaction
between the body portion proximal surface 1215 and the inner surface 1225 of the
inlet housing 160 keep the actuator 330 in place when the valve 10 is in the closed

mode (e.g., the interaction prevents the actuator 330 from moving within the interior

of the housing 100). In some embodiments, the interaction may also create a pre-
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15As the valve transitions fromthe open node to the

cl osed node and the actuator 330 begins to nove

distally, the proximl surface 1030 of the resilient
menber 340 will begin to deforminto space 1060.
waldiosoza4l | y, the proximally extendi ng port iRGT/US2000/075735
W ll begin to deforminto the space 1230 within the
distally extending portion 1210. As the proximally
extendi ng portion 1220 begingto deform 20 the

aperture 350 will open into the space 1230 (e.g., the

terdal. . ait j 0 '

O B rrferk e ThaTE g o Sy BPFOs iR Rttt ou s, Mnay be
siesd aeihBat therdishQistaPp Hiread B6:@% ofitthe fudilfelt Meidkb 340).

the actuator 330 can contact an inner surface 1225 of

t he AsblsiwhguEigngesI6a. thteghi 1@ saokieorbddémneets f theepresent
~body portion proximal surface 1215 and the inner
inygntier ean nghidsra plhg memben 1810 Henisxisgda proximally fieen the outlet

AT LR A AR N L —
ﬂ%%&iﬁ&%r nllgxg\%elf #@“&é g%&&gg\g‘ia! @&&él{‘&e'xﬁi&ﬁ@ﬁvh@ﬁ thd®alve 10is

ouslI ng e I ment the i nteraction may

irfthe @13k & Al RleAlPp AticulhO @@ngﬁ{gqaa%@m/o WSAPRF/ O/ 5ro3Em 26
| oad on the resilient nenpber (e.g., the actuator 330

panidnt 1362 thlt &t prloairsalrg tidksitmyt rendiez 840 sut b diste tportien 8314
is a distally directed force on the resilient nmenber

thexp)distal to the rexdlicstiwambar 3D Jursemersabadimenipnthearoxiste
R T
d]%ﬁ*tlelteertof & Zg-'slé%c%%g :?QQON%H'B er %ﬁ%ﬁ%ﬁnt@ﬂ?\% .p?%}%tlé%er 1310

€ aperture cooperate w € resi

cdFBRRN: Rt BpRBEY 88tindtlveich RiOKETlich @Mkl anlddal WhenN

the valve 10 is in the closed node. In particular, the

pl ugAserbeilveli3dtithims fhau ehaclpsakinodt tepttetdpen niGde? theattuator

is proximal to the resilient nenber 340 and a distal
338ow1l} deforrs the tasidient mediber 340 and vheeat theiesibent membey 340 from

340. | ne dj S, h imal, 1 i 13 )
&watﬁu% @ne%bs ?eg Héﬁ@‘? %f%sﬁé @%%Sﬁ{eg)ﬁ%wm% 3%53 g{at 5@@% P38 will
1 th t H t f t- n _ n H
PR LRL DBl Flon P s g A s IRR8 DBk Byt 120

ﬂi?ﬂé‘%%l?é‘ sd1aR &%Aiigg RGAHD2S EhMHetN 0 Sodats drl BRIAISBNRS¥i0RaB14 of

the valve transitions fromthe cl osed

thegdeg henidee 16p@N node, the actuator 330 will deform

the resilient nenmber 340 and unseal the resilient

nenbés steon iy memy 6f theetbpieldesrsibied figusantheRyetipddonay hgve a

the resilient manber,:%d{‘(i),é the_actuator 330 will create
rajgedi QERshIHIFAE L P Bint betuhskrntiphe uprsiTHated 8y 1o rhammRds or

the distal port .120 t hr.ou series o I e
SRSl evexdon Skt HR R (RS g P R B fnrerrupted
odnlBget RhHEc BB ﬁﬁvi%%channels 1420 to improve flushing. The channels may
extend radially outward from the center of the contact surface 1410. Alternatively, if
the proximal surface of the actuator 330 does not have a raised contact surface 915,
the channels can be located on the actuator’s proximal surface.

Although the above discussion discloses various exemplary embodiments of

the invention, it should be apparent that those skilled in the art can make various



As shown in many of the above described figures, the
actuator may have a 20 rai sed contact surface 915 that
is substantially uninterrupted (e.g., no channels or
grooves). However, as shown in Figure 14, the actuator
WIBD0s#204have an i nterrupted contact surface PEAA2007/075735
havi ng channel s 1420 to inprove flushing. The channel s
may extend radially outward fromthe center of the
contact surface 1410. Altermgtively, if the proxim
surface of the actuator 330 does not have a raised
mb@HAEInSHEL RELaGlSve dend drahé BandthSesAthdRvEREM RaEthent
the actuator's proximal surface. Al t hough t he
deghaetigg fbacie sherscdpsof ibedsvergionous exenpl ary
enbodi nents of the invention, it should be apparent
that those skilled in the art can nmake various 27

nodi fications that will achi eve some of the advantages
of the invention w thout departing fromthe true scope
of the invention. 28000 Wat is clainmed is: I. A

nmedi cal val ve havi ng an open node that permts fluid
flow, and a cl osed node that prevents fluid flow, the
medi cal val ve conprising: a housing having an inlet
and an outl et; an actuator noveable distally
within the housing after insertion of a nedica

i mpl enment into the inlet, the actuator having a body
portion and a plurality of |eg nenbers extending from
the body portion; and a resilient nenber having
a normal ly cl osed aperture, wherein distal novenent of
the actuator opens the aperture thereby transitioning
the valve fromthe closed to the open node, the | eg
menbers interacting with the resilient nenber to open
t he aperture,



t he di stal novenent of the actuator causing the
plurality of leg nmenbers to apply a radial force on
the aperture to open the aperture. 2. A nedical valve
according to claim1l1, wherein the resilient nmenber
proxi nal |y biases the actuatqr. 3. A nedical valve
according to claiml, wher ei%$ proxi mal novenent of the
actuator closes the aperture thereby transitioning the
valve fromthe open to the closed node. 4. A nedical
val ve according to claim1, wherein the aperture is a
slit. 5. A nedical valve according to claim1,

whihetgigkedige plurality of |eg menbers are connected to
the body portion by a hinge such that the plurality of
| eg menbers are noveable with respect to the body
port.ign, A medica e M i

1 A Redef gy R P ngd A pREO L sl Andh BloHdinode tha

preveath falid flowptheaiedicabvdlviecoagirisaigor noves distal ly
thereby,aﬁpLging,ﬁhe radia& force on the aperture and
op&iofging Ravidgaq inlgtend apgutlet; 7 A nedi cal val ve

ac GAlEiuaGr hdvedrid disdily WRBIeh&hdliehdRIfkeF Alsbriivn of a hRGical
menbers are substantially stationary with respect to

impiemeenbingy the dirlet, the.actugtor havieglh bedy pativearglorRl i ibofileg members
l,ai m | LN.the actuator conprises: a body
eX&%S?%ﬁ%ﬁ?ﬂﬁqsa?b@ﬁ%Fﬁ?%lity of noveabl e | eg nenbers
ex taasdliery nfentrr hdhéndodyrmpdy tclosed afelterepivhein distalohovement of the

noveabl e | eqg nmenpers bein I vptahl e .wi th respect to
actuiE OBty RN rans Honthg 1 Gty i (ISR By mode,
the 1eg%mh&r&ﬁhg RGth e feEiBBRATHENBRR &Y otIthe Gbrtutd)e

stationary nenbers being substantially stationary with

r eshredistal moyemeenb ptitjie penatpheausing theplwalitycafileg mpmpbers to apply a

radi?l%&re%inrﬂge éé)%rtﬁ}ea&)%hén whershf.the plurality of noveable
eg

nmenbers are co necte% to the body portion with a
hi nge.

2. A medical valve according to claim 1, wherein the resilient member proximally biases the

actuator.

3. A medical valve according to claim 1, wherein proximal movement of the actuator closes

the aperture thereby transitioning the valve from the open to the closed mode.
4. A medical valve according to claim 1, wherein the aperture is a slit.

5. A medical valve according to claim 1, wherein the plurality of leg members are connected
to the body portion by a hinge such that the plurality of leg members are moveable with

respect to the body portion.

6. A medical valve according to claim 5, wherein the plurality of leg members move
generally radially outward as the actuator moves distally thereby applying the radial force on

the aperture and opening the aperture.



10. A nedical valve according to claim8, wherein the
plurality of noveable |leg nenbers flex radially
outward as the actuator noves distally, thereby
applying a radial force on the aperture. 11. A
medi cal val ve according to claim10, wherein the
resilient nmenber includes a HPur ality of protrusions,
the plurality of stationary nenbers engagi ng the
protrusions as the valve transitions fromthe cl osed
node to the open node thereby preventing the aperture
fromclosing. 12. A nedical valve according to claim
7.1A frﬁéﬂlcﬁ?&al&‘eoﬁ%ﬂdﬁigﬂg cRir 4] \Ylﬁer&ﬁélﬁe plﬁﬁﬁf}ﬁdffleé B@mbers are
resilient nenber seals against the valve seat. 13. A
subsgtentially statipnasy with sespeeido the befmpertion, wherein the val ve
seat is angled such that the resilient nmenber deforns
to the shape of the valve seat as the valve
8. tArdeibatl ivalvs atdonding teeclgilnol evhetein theacmp@ncomystises: 3000
di cal valve according to claim1 further
comﬁ‘rqo Y REFUQMswabbabl e menber sealing the inlet. 15.
A ”%qﬂ&:rﬁilty‘(ﬁlrﬁ(ﬁ/e@&@ Ié"g%erx‘rgaelfsoex?énﬁidg‘ flom tHR3®oBPPSHiBA, the plurality of
further conprising plurality of “protrusions
mevepkla digrgepbax bmg pyefabbrwmhwxesmtuoélne kasly pegivh; gt ed to
pre
tr a\r%tgﬂéraﬁtﬁg)f fasl?agfr’%h%ﬁ{geéx%lglgg%g 8)%819(9]{1%%?%3&6 y&iﬁ/ p%rt ortion, the stationary
mérfibersbaiglsubatanticdly\seatianarg mdthngspie e t6 kg body pfmfohh er
conprising a plug nenber extending proximally fromthe
outl et and passing through the aperture thereby
9. %Otﬁ&ﬁéa?tvhlﬂg ac‘!UoHiné fbeclﬁﬁleg &Hér@mttﬁ’e ﬂﬁ?a‘ﬁ%f nflé»\%%lE Q& bers are
the valve in the ¢l osed node. .~ A nmedi cal valve
coprsstadde thy body ppdionwith a hinge: ei n the pl ug menber
conprises: a |lower portion distal to the resilient
menber and having a plurality of channels for allow ng
10f Aunatiidal valvé hacordirp toletnimel, whenstiethe plurdlingofrpeveabiedeg members
orti r oxi mal t he eS|I|etrre
Ak oA tLy Spekaie s Pk Acpatss eogs%?lﬁfaﬁy’ dheiEP 5B Fed i i o the
ap&@@ki Ng agai nst the upper portion when in the closed
node. 18. A nedical valve according to claim1,
wherein the aperture Is self-sealing. 19. A medi cal

RS ST OGP S 8 s

of fbtrudione cheqﬂhrahtyl of etaaomy fhel’@ets&:ngzi@mg‘mhé promimeroes ms the valve
transitions from the closed mode to the open mode thereby preventing the aperture from

closing.

12. A medical valve according to claim 1 further comprising a valve seat, wherein the

resilient member seals against the valve seat.

13. A medical valve according to claim 12, wherein the valve seat is angled such that the
resilient member deforms to the shape of the valve seat as the valve transitions from the

closed to the open mode.



the actuator has a distally extending portion; and
the resilient nenber has a raised portion extending
into the distally extending portion, the distally
extendi ng portion providing a radially conpressive
force to the raised portion, thereby keeping the
aperture cl osed when in the SPosed node. 3100 21. A
nmedi cal val ve according to claim1, wherein the
nmedi cal val ve has a positive fluid displacenent at the
outlet as the valve transitions fromthe open node to
the cl osed node. 22. A nedical valve according to
146 A8h&dital vIREBEIRILDE JTRRN Pﬁhh&@oﬁ@ri@ﬁ? adwabbibleafbBérisyaling the
~neutral fluid displacenment at the outlet as the valve
inlet.ansiti ons fromthe open node to the cl osed node.

23. A nedical valve according to claim1, wherein the
aperture is a pinhole. 24. A nedical valve according
15 & méditahvilye weverdingtot diemal; thedtonsing fidthieheomm@rising asplurality of
nmenber are .chenical bonded to gqne another to rma
PrafryRipns exispdipg BroxRR LA rchtictnd ConfiEReah ittt Oy rre from

clGG s alvirsitsRiofy FromWhEEIBidd rhdiR teEelbpb@®moded t he
resilient nmenber are fornmed using a two-shot
manuf act uri ng process, thereby creating a single

it . L cal N
& MBI L AERRLAR! ffr ARG pEh K Al
proxidally fratn the enthnaad pdssing tHrbwgk the hgertasdtheeby vadpemting with the
conpri si ng: h [ hayi [ t d tlet;
ePERVR A8 PRYTORALDTRIS s BN G A ePORFn 1 he val ve
after insertion of a nedical inplenent into the inlet,

the actuating neans having a plurality of |eg nenbers
170 Atreerti¢ah yalie acpordingiyclgimr 6, wherehrilie plug memper ganprisssit

ne VI J o1 e 1 .

i st R, Ao LBl AP AR A o MR OF channels or
allapsrrg flrié flotvehebyh theambie wheniimihe bhen madeage from t he

closed to the open npde th% aperture éh%Ldl ol .

ComPaNPESHROHIpRAREXH] rihesfralleHameshdr 8pd QRGPS gigplar cppgs-section
th®kedilidht thdmSdr st g ABARA e upPerpHib WHentintthe £108d mode.

resilient nmenber t0 open the aperture, t he

di stal novenent of the actuating nmeans causing the
I y . .S | Al e on
PAELER oL LSRTERRSER ERR e el Alohsiaf
19. A medical valve according to claim 1, wherein the actuator includes an actuator channel

through the actuator.

20. A medical valve according to claim 1, wherein

the actuator has a distally extending portion; and

the resilient member has a raised portion extending into the distally extending
portion, the distally extending portion providing a radially compressive force to the raised

portion, thereby keeping the aperture closed when in the closed mode.



32 " 27. A nedical valve according to claim 26,
wherein the resilient nmenber proximally biases the
actuating neans, proximal novenent of the actuating
nmeans cl oses the aperture. 28. A nedical valve
according to claim26, wherein the plurality of Ieg
nmenbers are connected to the3Body portion by a hinge
nmeans such that the plurality of |eg nmenbers are
noveable with respect to the body portion. 29. A
medi cal val ve according to claim 26, wherein the
plurality of |leg nmenbers are substantially stationary

2 1Al lﬂecgsﬁ RESE alQrdile tzob&q}rh PQfHetethe mical VAR alpoviivy fuid

according to clainm?26, wherein a first set of the
digplaneadent af thef outletpsitherbalvstransisions fiamcheepangnqdedo fisdjosed mode.
portion with a hinge neans such that the first set of
| eg menbers flex with respect to the body portion and
28 ASRedi1cdl valet acdording tapdlaimal, ivtheredd the egpdivehbeveshamaesubstantially

substantjally stationar i.th t tq the bod
nopirek T displasement Ae et o5 g SalyE BERR MY Trow T SPRY Bgde to the
clf)éé'atnlﬂﬁ'é. conprising a valve seat, wherein the resilient

nmenber seal s agai nst the valve seat. 32. A nedical
val ve according to claim31, wherein the valve seat is

gl e uch that ..th i]i . t he
£ pB0ei VEie AR he R AR TRt RO AL e 1,
the cl osed node to the open node.
24. A medical valve according to claim 1, wherein the actuator and the resilient member are

chemically bonded to one another to form a single internal valve mechanism.

25. A medical valve according to claim 1, wherein the actuator and the resilient member are
formed using a two-shot manufacturing process, thereby creating a single internal valve

mechanism.

26. A medical valve having an open mode that permits fluid flow, and a closed mode that
prevents fluid flow, the medical valve comprising:

a housing having an inlet and an outlet;

actuating means moveable distally within the valve after insertion of a medical
implement into the inlet, the actuating means having a plurality of leg members extending
from a body portion; and

a resilient member having a normally closed aperture, wherein distal movement of the
actuating means opens the aperture thereby transitioning the valve from the closed to the
open mode, the aperture fluidly communicating the inlet and the outlet when open, the
plurality of leg members interacting with the resilient member to open the aperture,

the distal movement of the actuating means causing the plurality of leg members to

apply a radial force on the aperture to open the aperture.
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27. A medical valve according to claim 26, wherein the resilient member proximally biases

the actuating means, proximal movement of the actuating means closes the aperture.

28. A medical valve according to claim 26, wherein the plurality of leg members are
connected to the body portion by a hinge means such that the plurality of leg members are

moveable with respect to the body portion.

29. A medical valve according to claim 26, wherein the plurality of leg members are

substantially stationary with respect to the body portion.

30. A medical valve according to claim 26, wherein a first set of the plurality of leg members
are connected to the body portion with a hinge means such that the first set of leg members
flex with respect to the body portion and a second set of the plurality of leg members are

substantially stationary with respect to the body portion.

31. A medical valve according to claim 26 further comprising a valve seat, wherein the

resilient member seals against the valve seat.

32. A medical valve according to claim 31, wherein the valve seat is angled such that the
resilient member deforms to the shape of the valve seat as the valve transitions from the

closed mode to the open mode.



