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MEDI CAL VALVEW TH MOVI NG MEMBER AND METHOD FI ELD OF
THE | NVENTI ON The invention generally relates to

woredraale2val ves and, nore particularly, the i nREnUSINT7/008779
relates to a nedical valve having a rotational valving
mechani sm BACKGROUND OF THE | NVENTI ON | n gener al
terns, nedical valving devices often act as a seal ed
port that may be repeatedly accessed to non-invasively
inject fluid into (or wwthdraw fluid fronm a patient's
vascul ature. During use, nedical personnel may insert
a syringe into the proximal port of a properly secured
nmedi cal valve to inject fluid into (or withdraw fluid
from a patient. Once inserted, the syringe may freely
i nject or w MEDHUAL MALVE WITH MOMINGpat i ent .

SUMVARYCF THE | NNERVABER |ANES SPEERISD W th one
enbodi nent of the invention, a nedical valve

transitions between an open node that permts fluid

flow, and a cl ogpgg OOE THRINVERERIGNT I uid flow To

that end, the valve has a housing wth an inlet and an

OThk Giveraish gericrbllyirath teerbfiedidal raby IR nSlepdieicularly,
The rotating nenber is rotatable to cause the valve to

the inventien relatesf toommtedécad vatedhavitg & wthtienalpesivingimeahasism.
insertion of a nedical inplement into the inlet. The
menber channel fluidly comrunicates the inlet and the

EQZ' 2 &?PPA@@QZ@E@%&%@%&%W%%ZL w
(BGAlin CL BA Tt SRR BReTEER B
may b@@@)eﬂﬁgﬂy A0eksELA IS doRDMasively inject fluid into (or withdraw fluid
from) a patient’s vasculature. During use, medical personnel may insert a
syringe into the proximal port of a properly secured medical valve to inject fluid

into (or withdraw fluid from) a patient. Once inserted, the syringe may freely

inject or withdraw fluid to and from the patient.

SUMMARY OF THE INVENTION

In accordance with one embodiment of the invention, a medical valve
transitions between an open mode that permits fluid flow, and a closed mode
that prevents fluid flow. To that end, the valve has a housing with an inlet and
an outlet, and a rotating member with a member channel. The rotating member
is rotatable to cause the valve to transition from the closed mode to the open
mode after insertion of a medical implement into the inlet. The member channel
fluidly communicates the inlet and the outlet when in the open mode. The

medical valve also has a resilient member biasing the rotating member toward
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The rotating nmenber illustratively substantially does
not nove longitudinally within the housing. Mreover,
W bh@7natead i ng nenber may have a first surface RET/OSH07/008779
portion that has a generally hem spherical shape, and
a second surface that is generally flat. The nenber
channel thus nmay extend between the first and second
surfaces. The first surface al so may have a sealing
portion that forns a sliding seal with the resilient
menber. For exanple, the first surface may have a
portion that is generally cylindrical. The nedica
val ve al so may have a swabbafil e nenber sealing the
inlet. Anmong ot her things, the swabbabl e nmenber can
have a recl osabl e aperture therethrough. Mreover, the
thd 89kéd RIEATBIRE ot I8N o SMRRBEL s1id2R a'i&{%fﬂen%sﬂmﬁlﬁeﬂlﬂe@when
nunber of different %ays. For exanpl®e, the resilient
rotxeifigtietWwayn iy 6péan eosd@and ylose@psdd.ng the rotating
menber. The concavity illustratively is in registry
W t Wh@tafbt&tmen@bamﬁb@tmﬁwdyaubahantieﬂy choaaplobmaviee
cqQncavi have a substantially spherical shape
longiinapy aftindhe Bolsin dyloaanes, thedtatng mspakerqgay have a

. .a.f.i S hih.- Lt a
firgPRERlce ¥lh AR thi ot bLRE BN HelhBp ROt Slad¥ha a
sedoMdl difrfatle thHf aiemeeallynAht. IBheHReIRRMAhhY (8 riANExRad

the first radius of curvature. Alternatively, the
betwpeert thedfirsbabd seomyd hanfaces. fThesfirss suffacealshahay bavaatsealing
the concavity, but has a different shape than that of

potiien thatdaume y slites sealiwitlh Hhe msHisayt member.r Ber @mplgathe first

f] uj t h.ther et hr ough .a_ Wi pi |
suftg e RS heVeut SR e et Bt P omper -
Pr eghRmAdRANGA1vE Fﬁoﬂ#ag ‘P%_v% & Ababldiridhybei&@h1iA0 P inlet.

the menber channel . ddi tion,
Among other things, the swabbable member can have a reclosable aperture

therethrough. Moreover, the resilient member may support the rotating member
in a number of different ways. For example, the resilient member may have a
concavity supporting the rotating member. The concavity illustratively is in
registry with the rotating member. As a further example, the concavity may
have a substantially spherical shape with a first radius of curvature, and the
rotating member may have a first surface with a portion that has a generally
hemispherical shape with a second radius of curvature that is substantially the
same as the first radius of curvature. Alternatively, the rotating member may
have a first surface that contacts the concavity, but has a different shape than that
of the concavity.

The resilient member illustratively has a member fluid path therethrough
and a wiping seal about the member fluid path. The rotating member presses
against the wiping seal to fluidly seal about the member channel. In addition,

the resilient member may have a void for receiving deformed resilient member
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the resilient nenber may have a void for receiving
deforned resilient nmenbermaterial when the valve is in
w0 b@7opee node. Anong ot her ways, the resilienPCTHEfET/008779
may be chemically bonded to the housing. In sone
enbodi nents, the nmenber channel has a distal opening
having a | ong di nension, and a short dinension that is
general ly perpendicular to the | ong di nension. The
rotating nenber is rotatable in a direction that is
general ly perpendicular to the [ ong di nension. Anong
ot her things, the distal opeBing may be generally oval
shaped, generally rectangul aPly shaped, or generally
elliprically shaped. In other enbodi nents, the valve
produces a positive fluid displacenent at the outl et
T o S Ea A PR P ARG ARG, e resiliont
metnbenningld dervically ofadd ¢althé nhanpnt . Moreover, the
rotating nenber may rotate about an arc of about
fi f ihspmtegbedinpentscthe memblen chidnnd ihes andistal opkeing having a
inlet and the outlet, To mtigate fluid displacenent
long gimenspprrd aishArt dimensianthal is senasally peyPenstispler de the

i . .t h i cal .inpl. t, .i
o Su580! 7ARRUMAY BG1A% 4 PSREL L ATPLTIRR Seneray
pedfEhBRSRS tathd M hﬂ&sﬁ&r@nm&%‘&hfe& %?B,%%Qﬁ&aﬂessnmg
to the closed node. Moreover, the nedical” 1 npl enent

mapbe genemiityruy ad shaped, [gengmllyaresanigndierly shdpett) or@enarally
mal e port on a fluid transfer device. In accordance ]
eliptiqaliyrbeRer. dibdmrrenbodimants thavehid pirdusesa dostiive fluid

SR R TR B B
sufH?c'zﬁ%ﬁBllir felHafhak gisrp(Pa&eﬁVeQrﬂ M%%%g&%&ﬂdﬁ%ﬁ 'rREdical

romthe closed node“to the open ter Insertion
imgfleraene difoaéover, the rotating member may rotate about an arc of about

fifteen degrees or less to fluidly disconnect the inlet and the outlet.

To mitigate fluid displacement upon disconnection, the rotating member
may rotate at a different angular rate as the medical implement is urged
proximally. This angular rate illustratively decreases as the valve transitions
from the open mode to the closed mode. Moreover, the medical implement may
be, among other things, a syringe, tubing, or a male port on a fluid transfer
device.

In accordance with another embodiment of the invention, a medical valve
has a housing having an inlet and an outlet, and a rotating member with a
member channel. The rotating member is rotatable to cause the valve to
transition from the closed mode to the open mode after insertion of a medical
implement into the inlet. The member channel fluidly communicates the inlet
and the outlet when in the open mode. The medical valve also has a resilient

member with a concavity supporting the rotating member.
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i mpl ement into the inlet. The nenber channel fluidly
communi cates the inlet and the outlet when in the open
worp@e/1206be nmedi cal val ve al so has a resilient PE&nHs2007/008779

with a concavity supporting the rotating nenber.In
accordance wi th anot her enbodi nent of the invention, a
nmedi cal val ve has a housing with an inlet and an
outlet, and a fluid channel between the inlet and the
outl et when in the open node. The valve al so has a
rotating nenber with a nenber channel. The rotating
menber is rotatable to cause the valve to transition
fromthe closed node to the 6pen node, and the nmenber
channel fluidly communicates the inlet and the outl et
when in the open node. In addition, the valve further

has iq. : ' : Al ‘ .

/B ESH IR S SRAREE ol RO, pcica vt
haslaUhshisth@dA aniyget dikd bROARE P8 Buid BHak @ be@ivabnh itk inlet

menber slides along the resilient nmenber when rotating

anigetheeerilef vehapenthengpenandde) @hedabmdaso has acotidgmember
w th anot her enbodi nrent of the invention, a nedical

wijh jamepbgs shanpgly dbg gortingpempbaris eetatable fhcavipe the valve to

. ' i nb h . T
R R B G SRR B v
BN hAEARIRIS RRPHB A BRYUBORTABAR] 1"

insertion of a medical inplenment into the i'nlet.
adutiberthevaibvefurties: tasdi ®bidleno pesthber @ithh o inehtbey fluid path
communi cates the inlet and the outlet when in the open

thegeglarouphe The emhes fluidpagh ispartiod tire flaibehannel when in the
bst ant i ing the dist ni ng..of the

A L LYY -

ro¥tir} BANRA thE TRAIABAL SndlcidsRE hoyENti on, a method

In accordance with another embodiment of the invention, a medical valve
]

has a housing having an inlet and an outlet, and a rotating member with a
member channel. The rotating member is rotatable to cause the valve to
transition from the closed mode to the open mode after insertion of a medical
implement into the inlet. The member channel has a distal opening and fluidly
communicates the inlet and the outlet when in the open mode. The valve also
has a resilient member substantially covering the distal opening of the member
channel when in the closed mode.

In accordance with another embodiments of the invention, a method
connects a medical valve to a patient. Among other things, the medical valve has
a housing with an inlet and an outlet, a rotating member with a member channel,
and a resilient member. The method then inserts a medical implement through
the inlet to contact the rotating member, and moves the medical implement
distally within the housing to urge the rotating member to rotate and slide along

the resilient member until the member channel fluidly connects the inlet and the
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connects a nedical valve to a patient. Anong ot her
t hi ngs, the nedical valve has a housing with an inlet
wa@pa7ameout | et, a rotating nenber with a menbePCT/US2007/008779
channel, and a resilient nenber. The nethod then
inserts a nedical inplenent through the inlet to
contact the rotating nenber, and noves the nedica
i mpl enment distally within the housing to urge the
rotating nenber to rotate and slide along the
resilient menber until the nmenber channel fluidly
connects the inlet and theoutlet. Finally, the nethod
transfers fluid between the fedical i mpl enent and the
pati ent through the valve. In accordance with one
enbodi nent of the invention, a nedical valve

n o - -
oufel G A A A i R ilgfedlent and
thébaﬁmanﬁuoﬁgwﬂmabmgehas a housing with an inlet and an
outlet, and a novabl e nenber with a nenmber channe
t herdrheadghce With one etnbedimeheof the inoeatdbe 4 medidad ealve
the valve to transition fromthe closed node to the

trafSHIPIPRAEWEER 8P QREIETOFS fhaff Pemitileis flowppadamlosedimode

s Bk ftdRg T e b SR e AL e B Hran Fa ISt and
an@hift At & niGRible AllmPERRh aV\flnEH}‘tﬂzr RRERRE ti\le%wgﬁigh I'The

fluid comunication with the outlet. The nov

moreatie mehbeleis mbwatde td eavisesthe ivabie toarheditivh€rom the closed
transitioning between the open node and the cl osed ‘
megeito thprepensmiode @fter ipgeden v a maedigalhiasplenfend figfe the inlet. The

t, th fl h).th ' ed by the
By R PalIgeed P01 BF BB RHGEL STERdn the open
GRE0Re LU 88 fod £ DR ERREE SRR DR MRl R i
coffafihitgtioARsith fike bhaay eTHEM REbRABEIIHRRSH] 8LAIBhE thY resilient

about the distal opening when in the open node. The
member when transitioning between the open mode and the closed mode. The
resilient member normally has a flange (about the member flow path) that is
compressed by the movable member. The flange fluidly disconnects the member
flow path from the member channel when in the closed mode.

The member channel may have a distal opening, and the flange may be
positioned generally about the distal opening when in the open mode. The
flange may generally seal about the distal opening when in the open mode.
Moreover, the flange may overhang the member flow path.

The movable member may compress the flange to have a surface with a
contour that generally is complimentary with the contour of the portion of the
movable member contacting the flange. In addition, the flange may wipe against
the movable member to effectively form a wiper seal. In some embodiments, the

movable member compresses the flange the entire time the valve transitions

between the open and closed modes.
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fl ange may generally seal about the distal opening
when in the open node. Moreover, the flange nmay
w@®rhzego t he nenber fl ow path. The novabl e nerdEDSI90Y008779
conpress the flange to have a surface with a contour
that generally is conplinentary with the contour of
the portion of the novabl e nenber contacting the
flange. In addition, the flange nay w pe agai nst the
novabl e menber to effectively forma w per seal. In
sonme enbodi nents, the novabl e nenber conpresses the
flange the entire tine the valve transitions between
the open and cl osed nodes. Anong ot her things, the
novabl e menber is a rotational nmenber. Mreover, the
resilient menber may include silicone. In sone

e”bqgén@% to?helt fnge @P@fn&%ﬁmem i& ‘Ji.b&lttfﬂna

and the a ve has®a parti open m) I'n tEat case,

Mbtewver,sthalresifent menttey nigy bﬁiu@@ﬁhﬁ:bﬁ& IrAdsinG efitiddliments, the
portions of the flange when in the partially open
member channel hes pidistal ppeningraneithenddvebans pattislydopermmode.

th tially open_ node. The second
In 3674 4208 tgﬁ%{}ﬂépw%lﬁagar{\gv Padrarten G asdcesod Frtionsof the
aele? PR RE Rl A ARY B RSB Al AP BB R CRrenEpcrogs the
distatbpahingalNen ﬁﬁﬁ\eaflﬁiﬁ!dﬁy Ripen Ihbdén"rhe Is@éorﬁf‘ﬁoﬁfbn of the
outlet, and a novabl e nenbér with a nenber annel
flamige netdrdleUg loutWwhed obttebdistarepbring whenabhe pariadBusgen mode.

the valve to transition fromthe closed node to the_
operdnAsERrdance withaethep gmbrdimentipt e inwpndemm medic! valve

h
hab Ig]ehét&r?% wi ha?n nElnp?m\iAﬁn ??%Ql% ,taﬁ'léf‘] %&%aﬁg mﬂ‘%‘?‘rlﬁtﬁeg‘t \ellih %\é}e'aember
Chﬁhﬁé’l th@?etﬁrcﬁ%?ﬁ THRho VEAE @he bEPi sAnBRARE o Ich ¥k @ét\;hlve to

havi ng a proxi mal opening. The resi-lient nmenber
traredtien froante dbsrdt miode tpitha bpah nopdanafigr ipkettivn @Mﬁ&ﬁmal

flow path, and the flange
implement into the inlet. The member channel fluidly communicates the inlet
and the outlet when in the open mode. The valve also has a resilient member
with a member flow path having a proximal opening. The resilient member also
has a flange about the proximal opening of the member flow path, and the flange
seals the proximal opening in the closed mode.

In accordance with one aspect of the invention, a medical valve has an
open mode that permits fluid flow, and a closed mode that prevents fluid flow.
To that end, the medical x.falve has a housing with an inlet portion and an outlet
portion, a rotating member having a protruding member, and a resilient member
with a complimentary surface that mates with the protruding member. The inlet
portion and outlet portion of the housing compress the protruding member
against the resilient member to bias the .valve to the closed moae.

In some embodiments, the housing has an outlet, and the resilient member

has a flow path in fluid communication with the outlet. The inlet and outlet
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seal s the proximal opening in the closed node. In
accordance with one aspect of the invention, a nedica

wo adove2dsas an open node that permts fluid fl oRCT/ESIH0Z008779
cl osed node that prevents fluid flow. To that end, the
medi cal val ve has a housing with an inlet portion and
an outlet portion, a rotating nenber having a
protrudi ng nenber, and a resilient nmenber with a
conplinmentary surface that mates with the protruding
menber. The inlet portion and outlet portion of the
housi ng conpress the protruding nmenber against the
resilient menber to bias the’valve to the cl osed npde.
In sonme enbodi nents, the housing has an outlet, and
the resilient nmenber has a flow path in fluid

. pogg%& ﬁ%tﬂﬂéﬂ%wgﬁﬁ%&é e ?r%—&ﬁl(!liﬂl %e&%gﬁ ggainst the

tportion UST ng” fray conpress t

redI @ 1B 66 BEAth@ BekBhthl dFahb88dilibe he FIE 84 thO156EY
the flow path of the resilient nenber in the closed

maordsd SpeSpfiaillyl ted fopating enansthert inayg hawelaenemiber khaene that is in
menber channel that is in fluid comunication with the,
fluid sprmypicating vwith thredistadopeaps pithsaesifigahmemipgsavhen in the

n_pode. resskqn of the protruding .menmper ..
opZh TR “CruraRicy Bk A% Bt Rl SRS RE melises
SRBENBlu dl SRER: ] !
nichannel82ﬁ§93$sfgggg%§§§hg). Eﬁ??%@#?agﬁngégﬁ??gﬁaf'ab°“t
thenerensserrohignhalendidptabopenang)y | ocat ed surface that
contacts the inlet portion of the housing. At |east a
por Fusihesfthergsilient mesmbaronaphbhye a praxitoalipalocdtest auntare that

f h L. f .. TIh t.rudi
congpefy har kR PBraoT Bt B i indre ¢ 199Ez Hogtigh 4 lat TRaRe
nohlﬂgllg 9% TRlorflla? bdtsce dﬁ@ﬁﬁ?\%%mé%ﬁﬁeﬁ&? lsl,fate "PHP Botruding
nmay i stal of t y

ave an openi ng e conpt i nent ar
mettibévaleo nwiich&vd hgivepehidkeeps tHit is gftet@r thahithd nekmbh@aistance.

Morreeilvlell', emné resilient member may have an opening distal of the
complimentary surface, where the opening permits deformation of the resilient
member.

The protruding member may be formed from one member, or first and
second protruding members that each respectively contact a first portion of the
complimentary surface and a second portion of the complimentary surface. The
complimentary surface also may have a third portion between the first and
second portions. The first, second, and third portions illustratively normally
form a substantially planar surface.

In accordance with another aspect of the invention, a medical valve has a
housing with an inlet and an outlet, and a rotating member with a member
channel therethrough. The rotating member is rotatable to cause the valve to

transition from the closed mode to the open mode after insertion of a medical

implement into the inlet. The member channel fluidly communicates the inlet
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menber. The protrudi ng nenber may be forned from one

menber, or first and second protrudi ng nenbers that
we2oh/1especti vel y contact a first portion of P¢EUS2007/008779

conplinmentary surface and a second portion of the

conplinmentary surface. The conplinmentary surface al so

may have a third portion between the first and second

portions. The first, second, and third portions

illustratively normally forma substantially planar

surface. In accordance with anot her aspect of the

i nvention, a nedical valve h§s a housing with an inlet

and an outlet, and a rotating nenber with a menber

channel therethrough. The rotating nmenber is rotatable

to cause the valve to transition fromthe cl osed node
anldOthe Bt RR YhdPRE hafdpRh thoger TheRable AsoBs 6absilient member

i mpl ement into the inlet. The nenber channel fluidly
biasingihé esthtingtrhembat &t Anidly disconnketthetimlet andtthe oufen(i.e.,

‘nmode. The valve also has a resilient menber biasing
biating the metrHpereamber tovard the Jossdsnedak cihe Frsiligqtapember has

and the outlet (i.e. i asi ' .
o EBRa b arbeb Fatrm SR Lol B R T oonciaty
prEQER! loTER A1 RROY AR Sithe FBERmainkpdie rotati ng
menber o substantially prevent [Ffongitudi nal novenent :
of tinerdcoidinicagvitie ahether kmingiinieta bt tharinvention} deredical valve
enbodi nrent of the invention, a nedical valve has a
hasaukdwgngivith an interier hevingan infetaniif wtating gnember within the
rotatin er wi.thin the interior of the.,housin

inieRoT S PGS oleting Faterdidng: REIBAIMG RRoTer with a
oA g A S 015 o SRR, e s
nddrAlelSHIth 366 maliliey sUiPARIEHe ibAleRRA sarfaX@Bsegosed to the
the inlet to permt contact with a nedical inplenent
inlatdo peeohit curda¢theith mlreedicahienplement inserted into the inlet. The
valve also has a resilient member with a complimentary surface that rﬁates with
the mating surface of the protruding member to bias the rotating member to a
closed mode.

In accordance with one aspect of the invention, a medical valve has an
open mode that permits fluid flow, and a closed mode that prevents fluid flow.
To that end, the medical valve has a housing with an inlet and an outlet, and a
movable member with a member channel therethrough. The member channel
exteﬁds between a proximal opening and a distal opening of the rﬁovable
member. The movable member is movable in a given direction to cause the
valve to transition from the closed mode to the open mode. The distal opening
of the member channel has a given dimension that is generally parallel with the
given direction, and a second dimension that is generally orthogonal to the given

dimension. The given dimension is smaller than the second dimension.
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val ve also has a resilient nmenber with a conplinmentary

surface that mates with the mating surface of the
w@e@rne@eng menber to bias the rotating nmenberP€DUS2007/008779

cl osed node. I n accordance with one aspect of the

i nvention, a nmedical valve has an open node t hat

permts fluid flow, and a cl osed node that prevents

fluid flow To that end, the nedical valve has a

housing with an inlet and an outlet, and a novabl e

menber with a nenber channel therethrough. The nenber
--channel extends between a proxi mal opening and a

di stal opening of the novable nenber. The novabl e

menber is novable in a given direction to cause the

valve to transition fromthe closed node to the open

mod %egﬁgdféhﬁ\treﬁbe RS ThAY hate bhesiiBAbRientiaaglin g @t distal

given dinmension that is generally parallel with the
op@hitofttheantinber cledrthed vetemoimdtheichesediroade hkt sirse

general |y orthogonal to the given dinension. The give
emtiaviments the resthigritanembanbiases hecpayablierapmbsh torpglose

nedi cal vaglve al sq may have a.resilient,nenpber s j
popior SIS SEp O S Rl TRRRALP oS A oo LD NPt that
.. cl 1.0 N b
is f AR FRA PO AR e A0 08 R4 8 Has TpheRimal
opehlify demhatbyaist lip hadresdcohanip, Wiidrethedistangi between the

flow path that is in fluid communication with the .
firstiip ahd sEhendylipan gidater thanitha given girosnsien. dpe diisigl opening at

defined by a first |ip apnd a second |i.p, ere the
least prRsally Hesese Ehe i R W Ben rpesiiiog i thr poped Tode to the

reater an th ' ' ' T ' i
ordr R, MPordf f §ElITRTE plie MEnEicRan SR Be
bek/%r@&sc‘ khd ﬁ@tﬁ% i @A RRoAH IFLRNERER thO@opEE nORR) I0sEme

reover, t di stal opening of the nmenber channel may
enSodiaiess the itsthl openihgps diodert toghe drstdp Hhgn ithe ko the second
1i1§ ?v%egﬁﬁﬁhg?agih xLQdeS.o”e

The movable member may comprise a number of different things, such.as

a rotating member. The shape of the distal opening may take on a number of
different configurations. For example, the distal opening may be generally
rectangular shaped with a long dimension and a short dimension. The short
dimension may be the given dimension, while the long dimension may be the
second dimension. Alternatively, the distal opening is generally elliptically
shaped with a major axis and a minor axis, where the minor axis is the given
dimension, and the major axis is the second dimension. Moreover, the proximal
opening of the member channel may define a greater area than the area defined
by the distal opening.

In some embodiments, the proximal opening of the member channel has a

dimension that is greater than the outer dimension of a standard luer. In other
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enbodi nents, the distal opening is closer to the first

lip than it is to the second |lip when in the open
worp@e/1206b@ novabl e menber may conprise a nunmbePCD1S2007/008779

di fferent things, such as a rotating nmenber. The shape

of the distal opening nmay take on a nunber of

different configurations. For exanple, the distal

openi ng may be generally rectangul ar shaped with a

| ong di nension and a short dinmension. The short

di mensi on may be the given di nension, while the |ong

di mensi on may be the second djnension. Alternatively,

the distal opening is generaltily elliptically shaped

with a major axis and a m nor axis, where the mnor

axis is the given dinension, and the major axis is the
enﬁ%‘cﬁﬁﬂan% TRE $6QIhd &@ﬁ&%\f&ﬁ is geﬂasten? R BREQRER bR o times

he menber channel define a greater grea than t

gre&teathiaef theggivey dﬁﬂméndilo&t al opening. In sone

enbodi nents, the proximal opening of the nenber

chadneccorsiange svitheAsother ehodiment eftherinvharionemedienl valve

di rensi on qf, a standard | ue ot her epbodi nent s, _ t he
hag i paff AR InIFG e anoulet ms'ﬁl HPWEHLE mEenbgroith@gember

chbhfiEhAifig bGfenkb A, Ll lg;ogg.{}ﬁaﬂglﬂfgven I%grnxle@\siﬂo%gq LANGSugh.

THé&h&ﬁ\Ha@%hanmL&Itéiﬂi%étWe@ﬁ al profimansb@ingahliel distlbpRning
novabl e menber with a nmenber ‘channel "havi hg a

of e eraiable tieslzdrl W demvesshagnovabde méimieersis anovable to cause the
t her et hrough. The nenber channel extends between a

Vab‘f%Sﬂ "ﬁﬁIPSiGBB K197y thagloged medg taherineg mPdehdn g aper mode,

e B8 AR By PR e oot R A e e e PR B b gtve

aldd RaLPRRIIEHSneinBel Bl HSE] op &ﬁng%'fti‘ﬁé n@J}ﬁB&e«J:hannel
fluidly communicates the inlet and th tlet. The

wha irethe closed mode.

In accordance with one aspect of the invention, a medica;l valve has an
open mode that permits fluid flow, and a closed mode that prevents fluid flow.
The valve has a housing having an inlet and an outlet, and a valving mechanism
within the housing to alternatively fluidly connect the inlet and the outlet. The
valve is in the open mode when the inlet and outlet fluidly connect. Insertion of
a medical implement into the inlet produces a positive fluid displacement at the
outlet. In addition, withdrawal of the medical implement as the valve transitions
from the open mode to the closed mode produces a substantially neutral fluid
displacement at the outlet.

Among other things, the valving mechanism may have a rotating member
with a member channel therethrough. The rotating member is rotatable to cause

the valve to transition from the closed mode to the open mode after insertion of a

medical implement into the inlet. The member channel fluidly communicates the
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al so has a resilient nmenber sealing the distal opening

of the menber channel when in the closed node. In
wa@ewonzmpce with one aspect of the invention, BCTES00HN08779

val ve has an open node that permts fluid flow, and a

cl osed node that prevents fluid flow The valve has a

housi ng having an inlet and an outlet, and a val ving

mechanismwi thin the housing to alternatively fluidly

connect the inlet and the outlet. The valve is in the

open node when the inlet and outlet fluidly connect.

I nsertion of a nedical inpl nt into the inlet

produces a positive fluid di'splacenment at the outlet.

In addition, wthdrawal of the nedical inplenent as

the valve transitions fromthe open node to the cl osed
inl@PE&d @ﬁ@gﬁﬂgﬁwﬁeﬁlﬂﬁﬁéﬂ?éﬁkﬂd’d@ eLied Pdlvidginéchanism also may

di spl acenment at the out Anong ot her things, the
havalawesifiernentenbarsuppprtiag ¢harotating mnegmbrerber with a

menmber channel _therethrough. The rotating nmenber is

r ot dnapme erobedimentsheygsilient mephardriases fhe Fefgtipganember

ot 631 SPAHH Bineit STAAC ERECRA B otk B Alehe the fyient
myﬂgégt\%‘ﬁﬁmméﬁé%&%b Hpeh ABde hRG cRiseliGhodbeh biher

val vi ng*nechani sm al so nayhave a

enfisditicains, tHe FbRtngURRMbET Retatdiaat aataiguler vapertiedt is h function of
sone enbodlnents the resilient nmenber biases the

the m@mnmmmnm df theemetlinebiinpisgeenta Ay stifle case, the

rotating nenber slides alo the resjlient merl[:o g\h en
rOFaaxrk& eGP RS MREFPtatRA R B aéofei‘ﬁl&nal)?é Whigethe pedica

ind 1e Sen PHRRAL 15 Ry P hdlbBAnHRIPRbn Qhelkgs, at an

ar G I's a’function o ongltudlna
I ns%tfh&ntﬁéifcﬁat%g hk\ﬁnﬂadg@@rammtaf&rm@n A fEEdrcEasa, the

the rotating nenbér may rotate at a variable
opentrabilo tabhnrinaitial wlesad positivedwbeh the medical implement proximally
moves a first given unit of distance. Continuing, the rotating member also
rotates along a second arc from the initial closed position to a second closed
position when the medical implement proximally moves a second given unit of
distance from the end of the first arc. Accordingly, if the first and second given
units of distance are substantially the same, then the first arc may be larger than
the second arc.

The rotaﬁﬁg member illustratively may rotate about fifteen or fewer
degrees to move from the open mode to the closed mode. In addition to the
valving mechanism, the valve also may have a swabbable member sealing the
inlet. Moreover, the resilient member may have a concavity supporting the
rotating member.

In accordance with another aspect of the invention, a method connects a

medical valve to a patient. The medical valve has a housing with an inlet and an

outlet, and a valve mechanism within the housing. The method then inserts a
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i npl enent noves longitudinally at a substantially
constant rate. In fact, the rotating nenber generally
wo odoatzws2@l ong a first arc fromthe open node POI/ES2007/008779
initial closed position when the medical inplenent
proximally noves a first given unit of distance.
Continuing, the rotating nenber also rotates along a
second arc fromthe initial closed position to a
second cl osed position when the nmedi cal inplenent
proxi mal Iy noves a second given unit of distance from
the end of the first arc. Acgordingly, if the first
and second given units of diStance are substantially
the same, then the first arc may be larger than the
second arc. The rotating nenber illustratively may

méQkAL 9 SRRt ftfuféug?\nth%rmfe? ‘f\?Bpgﬁ WEGAVE %ml\é?\l{]l{l O delfion of

open m)de to the osed node.” I n addition

the aledica] implémens prodilies wapostrivd ﬂmdmmﬁtawmem anahbede.
menber sealing the inlet. Moreover e resilient
N%mmﬁmeQBS%r%wtwes the oradicn) intpdementand patient

VIR T .
th® ﬂ"i&bﬁg} of Hlaehcgq?scihgak/\h\fﬁ{h\é%vﬁ%% tRe QA l’(lﬁcaqq%\pletzﬁﬁ%p prorHuces a

an ou frechani

subSeatidly ntheralBui@didfIgenh il ithe 8AREH Cal | npl ement
through the inlet to open the valve nechani sm

| nsdntacorrdahce mathmedothal aspult eftnd inyeotivoes needica iviaiwehas a
fluid displacenent at the outlet. Next the nethod
housifygswaiban Fﬁ?"cﬁ%?ﬂ@éﬂet ﬁedr?emtéiamg mﬁsnb%mtham@ember

h
chgg'{lﬁlgﬂgretﬁ L e V ll Ver]n ehrt of(%/tlaﬁ){ ?‘F}QHEHPSNS fhegotating
méﬁﬁehg%k%ble%tdaﬁé@fﬁé vaﬁ(re & SralBH A roh Ple&IBId mode to the

produces a substantially neutral fluid displacenent at
opehenodé bfter insertion of a medical implement into the inlet, and the member

channel fluidly communicates the inlet and the outlet when in the open mode.
The rotating member, however, rotates at a greater angular rate per longitudinal
inch of distal movement of the medical implement as the rotating member
rotates toward the open mode.

In accordance with yet another embodiment of the invention, a medical
valve has a housing having an inlet and an outlet, and a rotating member with a
member channel therethrough. The rotating member is rotatable to cause the
valve to transition from the closed mode to the open mode after insertion of a
medical implemenf into the inlet. In addition, the member channel fluidly
communicates the inlet and the outlet when in the open mode. The rotating
member has a rest position when the medical implement is not inserted in the
inlet, and an open position when in the open mode.

In such embodiment, the rotating member rotates from the open position

to an intermediate position when transitioning from the open mode to the closed
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In accordance with another aspect of the invention, a
medi cal val ve has a housing with an inlet and an
wooeizaros2eand a rotating menber with a nenber cPermg1007/008779
therethrough. In a simlar manner to other
enbodi nents, the rotating nmenber is rotatable to cause
the valve to transition fromthe closed node to the
open node after insertion of a nedical inplenent into
the inlet, and the nenber channel fluidly comrunicates
the inlet and the outlet when in the open node. The
rotating nenber, however, rotﬁtes at a greater angul ar
rate per |ongitudinal inch of distal novenment of the
medi cal inplenment as the rotating nmenber rotates
toward the open node. In accordance with yet another
m8AOThitBAterfedifte ot isHutwaen ekl ﬁ?én pakienhasd the rest
housi ng having an'inlet and an outlet, and a rotatin
pasitidrer Th tétatingendmebeciaiates|at afgstangulay tate Plee longitudinal
rotating nenber is rotatable to cause the valve to

inch ghdistalgnovement akthe medisahisaplement mehen eptatipg drogn the open
insertign .of a i cal .Lnple t into,the inlet.
pasiind o fte ik tefineiidera o Sy snpuldedtent! e
. i . i mehP ®hen rotatin
lo?gittgzti}rﬁag%ne e‘?ﬁg aggﬁ %‘y%hgéé}%tl cggis‘?t%f é&ﬁ@d\}ﬁgﬁﬂﬁ hee nmedi cal 8
fromithe iRRimiedidte tpobitRer toatieirastigtsition. eThe finst amgubpente is
position when in the open node. In such enbodi nent,
grehter thamtherpcondisoguiasttatees from the open position to
an internedi ate position when transitioning fromthe
open node to the cl osednode. This internediate
position is between the open position and the rest
position. The rotating nenber rotates at a first
angul ar rat BREEF DESHTRIFKITIGN ORTHEDRAWBI GSovenent

of the nedical inplenment when rotating fromthe open
posi Thase skillachin thetast sieolildtreoppBillyi appregiate advantegeval
vaar?c%lsl eagxb(ggitﬁexgcg ro:)f the invention from the following “Description of
Tilustrative Embodiments,” discussed with reference to the drawings
summarized immediately below.
Figure 1 schematically shows one use of a medical valve configured in
accordance with one embodiment of the present invention.
Figure 2A schematically shows a perspective view of a medical valve
configured in accordance with illustrative embodiments of the present invention.
Figure 2B schematically shows a perspective view of a medical valve of
Figure 2A with a Y-site branch.
Figure 3 schematically shows a perspective exploded view of the medical
valve shown in Figure 2A.
Figures 4A-4G schematically show cross-sectional views of the valve

shown in Figure 2A along line 4-4. These figures show the general progression of

the valve as it transitions between open and closed modes.



10

15

20

| ongi tudi nal inch of distal novenent of the nedical
i npl ement when rotating fromthe internedi ate position
W o0ovhzoee@est position. The first angul ar rate PGI/US2007/008779
greater than the second angul ar rate. BRI EF
DESCRI PTI ON OF THE DRAW NGS Those skilled in the art
shoul d nore fully appreci ate advant ages of various
enbodi ments of the invention fromthe foll ow ng
"Description of Illustrative Enbodi nents/' discussed
with reference to the drawi ngs summari zed i nmedi ately
bel ow. Figure 1 schemati cal I%/\ shows one use of a
nmedi cal val ve configured in &cordance with one
enbodi nent of the present invention. Figure 2A
schematically shows a perspective view of a nedi cal
val yeo A QYEUnbMaRELH SRNGHAthddlrivk WSS BF LY Situstrati
errbod%rrents of the Sr esg}at m%éentll5 o_nl. igure % vstrative
enstadii it Of b rptalipymembee veipleiel the & alW el Eigude PRI cal
valve of Figure 2A with a Y-site branch. Figure 3 '
schdagiiech tg 6Bhslhsmatiselly showi perspeqiiveddawsiofangilustnative
dj.cal valve shown in Figure 2A. Figures 4A-4G
erabaliept o8 prrgo LBl erRes Bitkin SR eIV hiaure e val ve
shown i ' [ 4-4  These figures QW ...
t hewg%%%ré; 9%{&%%5 g i %ﬁgof‘s E{Wﬁgsﬁg vvele‘gls(%iafp ?%é’ﬁ‘s?%lﬂg ﬁ%sment
mEAbYESHLWASA Fafikes bASED. MPELEIoE- AP EFaiddn distal opening and a
schematical ly show perspective views of an
flanigk of thatdsilierdmhenibeeint a abrmal sthed (wigemrobarbjedtedito external
the valve of Figure 2A. Figure 6A to 6D schematically
forore\UsB s FORIRTRESION OFstIstchamng forcedt rat i ve enbodi nent
of %ié&rsel EI:I{‘ sec@'ttema {Tcgﬁ{r sWo%vglancltogee-uI\gavlig&z o?fthcie: Idgsl'tlgleopze/}\iing and
flange when not in the normal state—in this case, with the rotating member in
place and thus, compressing the flange.
Figure 7 shows a process of using the medical valve shown in Figure 2A in
accordance with illustrative embodiments of the invention.
Figures 8A to 8C schematically show alternative embodiments of the
rotating member within the valve of Figure 2A.
FYigure 9A and 9B schematically show cross-sectional views an alternative
embodiment the alternative rotating member shown in Figure 8C. These figures

show the valve in the open and closed modes.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
In illustrative embodiments, a medical vaive has an internal rotational
valve mechanism with a resilient member that biases a rotating member toward

a closed mode. The rotating member slides along the resilient member when
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Fi gure 6E schematically shows a close-up view of a
portion of the resilient nenber shown in Figures
W@®@2006M2067hi s cl ose-up details a distal openi ngPENUSA07/008779
flange of the resilient nenber in a normal state (when
not subjected to external forces, such as conpression
or stretching forces). Figure 6F schematically shows a
cl ose-up view of the distal opening and flange when
not in the normal state-in this case, with the
rotating nmenber in place and thus, conpressing the
flange. Figure 7 shows a proggss of using the nedical
val ve shown in Figure 2A in g%cordance with
illustrative enbodi nents of the invention. Figures 8A
to 8C schematically show alternative enbodi nents of
rottgt?n BERLEHOH rmbtkRhA cﬂ&bﬁéd‘&ﬁbﬁ@ Detdil 0ol ifludRative
Fi g e 9A and schematical ly show cross-secti onal
embedinénitsalré disaatsevﬁminh»odl ment the alternative

rotating nenber shown in Figure 8C. These figures show
t he Figuvel |Sﬂh¢met1©qibhslmms ene JhistiasiyesisepE sarepipbrplee 10

L USTRATI VEE
%’(La‘I:E‘EST‘ 13 2FSARS® S0 REBPAHT PRTEIBREL Gapgdnvenon n this
N MR rrVOacoﬁ"&%k% 8 Rram %at@érﬁ%ew?elﬁ (the patient is

rot ting ne toward a cl osed node.” The rotating

© idenrkied bl tefl@enad AUEhHARB0).eAdhksne taf@mﬁsmwmﬁhateaiau Aty be

bet ween t he open node and cl osed node. Details of
caupled tith Hvecashited 7fandspaient diasautosensube o theivglyegemains
schematically shows one illustrative use of a nedi cal
inplage 10 conf i gured in accordance with illustrative

OO BP0 3B 55y LR SRl IR, fscones, o
ottRl Biséd RehBRhtieAly identified by reference number 20) may intravenously
deliver medication to the patient 30, who is lying in a hospital bed. To that end,
after the valve is properly primed and flushed (e.g., with a saline flush), the
nurse 20 swabs the top surface of the valve 10 to remove contaminants. Next, the
nurse 20 uses a medical instrument (e.g., a syringe having a distally located
blunt, luer tip complying with ANSI/ISO standards) to inject medication into the
patient 30 through the valve 10. For example, the medical practitioner 20 may
use the valve 10 to inject drugs such as heparin, antibiotic, pain medication, other
intravenous medication, or other fluid deemed medically appropriate.
Alternatively, 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 hanging from a pole

47. The medical practitioner 20 then connects the bag/bottle 50 to the medical
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identified by reference nunber 30). Adhesive tape or
simlar material nmay be coupled with the catheter 70
w@pa7pateeent ' s armto ensure that the val ve r eP&li/nS200T1008779
pl ace. After the valve 10 is in place, a nurse,
doctor, technician, practitioner, or other user
(schematically identified by reference nunber 20) may
i ntravenously deliver nedication to the patient 30,
who is lying in a hospital bed. To that end, after the
valve is properly prinmed and flushed (e.g., with a
saline flush), the nurse 20 swabs the top surface of
the valve 10 to renove contdfi nants. Next, the nurse
20 uses a nedical instrunment (e.g., a syringe having a
distally located blunt, luer tip conplying wth

v SR B Gch dBLAN O A aRoHIE
emivedi@i@htsp Hecbliuint eipest RO tiibihelss d her YaperahdPcdipiits RGth the

drugs such as heparin, antibiotic, pain nmedication,
AI\&)‘HVJ%O standaxd nviter thediabintg @his connected toftheimedied vadive 10,

nedi cal ly appropriate. Alternatively, the nurse 20 (or
8%@%&@9&1%@ Se1tha K 66 bestny Wtenat) i Baers0. In some
{ . I liwe. 10 receive
ermbO0Efs, B eRUTR e B AT i Bt i TRU B VS om
théWbo 8, S p-Yodke@slvey §t 8Hhtbe) td Bo@MBEHow without havi
tradi ioﬁ%g grgti?y fegding syst%ﬁs 2% ofteﬁ”ﬁgzg %Ft aving
to dmgoifledt the budtity &) foomtthe vahg H. f o dirgly, the valve 10 can be
anest hesia nedication) to be introduced into the

usgchin lomg-teomyang el trresedutss! e 47. The nedi cal
pragtj tioner.20.then cannect.s gpe 3a /hottle 50 1o, the
e SRR 8 oh gAY BV RA VG o PAPERL A ghe Rarse 20
sh@llﬁrﬂﬁﬁrbﬁri_a telly SlapSid P MR mgﬁ B 3ha: cafl!ﬂaecep?é’ ﬁ?]rén'ﬁcgve
of the tubing has a luer taper that conplies wth the
corbfslih biDO sidadrdaird prépérespdraton ubisiighdddn by theswsiatied it ehe art,
the nedical valve 10, ]
there is a generally accepted valve swabbing and flushing protocol that should
mitigate the likelihood of infection. Among other things, as summarized above,
this protocol requires proper flushing and swabbing before and after the valve is
used to deliver fluid to, or withdraw fluid from the patient.

Figure 2A schematically shows a perspective view of the medical valve 10
shown in Figure 1, while Figure 2B schematically shows the same valve with a Y-
site branch (discussed below). In illustrative embodiments and primarily with
reference to Figure 24, the valve 10 is configured to have a substantially positive
fluid displacement (e.g., about five to fifty microliters, or about five to fifteen
microliters) during insertion of the instrument 40 into the valve 10, and a
substantially neutral fluid displacement (between about plus or minus 1
microliter of fluid displacement, discussed below) during removal of the

instrument 40 from the valve. In other words, insertion of a syringe 40 causes a

positive fluid displacement at the distal end of the valve 10 (distal port 120,



gravity (or a punp) causes the fluid to begin flow ng
into the patient 30. In sone enbodi nents, the feeding
waeymvamedd nmay i ncl ude additional shut-off val REBUSIW07/008779
the tubing 60 (e.g., stop-cock valves or clanps) to
stop fluid flow w thout having to di sconnect the
tubing 60 fromthe val ve 10. Accordingly, the valve 10
can be used in long-term"indwell" procedures. After
adm nistering or wwthdrawing fluid fromthe patient
30, the nurse 20 shoul d appropriately swab and fl ush
the valve 10 and catheter 70,10 renove contam nants
and ensure proper operation.lﬁs known by those skilled
inthe art, there is a generally accepted val ve
swabbi ng and flushing protocol that should mtigate
b d [ :
T et R e i S A T Bifile (oAt calies

esdentizallyn® andegligibll Maidadibplaceetlt af therdittaBeNalo¥ ehd Galve 10.
used to deliver fluid to, or withdraw fluid fromthe

pat il this contpxtefloid dishiacemieos geyeraHyuefess evtepfowiof dluid
Vi e f t.he nedical valve 10 shown in Figure 1, whi
gl B shPSL R Ry VeHlS EBEssbbelaine Adceriaety,

S r ' I | A i strative. C .
podit/s RIS PIACE RN BERChal s 1o uld HRIe Sl Bl gipecton
thioighvidle\BsthD pbst LONHIE £ikdRiRanBdaispiastABht ?érlléfall refers

positive fluid displacenent” (e.g., about five to f|f¥y
to aifhrid flaveing, incr pabdamial direetido throliphehe distalpoitas) The
during insertion of the instrunment 40 into the valve

posigiveirptzalnasarant thel vajvelisrdiscyssed én gregsendetsilelow.  Of

RSB RSB S P . i S e
emiHBAiFde B thé GalveOrd rhgg R4@h \éjzosktﬁ]vé)ﬁaﬂ dyé?IaC@ ent when the
f 40 ¢ ve ﬂ ul gv

insertion of a syring uses a posit

indihspkacsdizihsatted, i dlh sbgdtivnfiuief dispiacemene wikkn( theShatrument
port 120,shown in Figure 2A and di scussed bel ow),
40 phmidhdggvimmda frelrthevalyvadg een exhibit other positive/negative/neutral

fluid displacement qualities upon instrument insertion and withdrawal. For
example, the valve 10 could exhibit a positive fluid displacement upon insertion,
and a positive fluid displacement upon withdrawal. Accordingly, discussion of
positive/neutral is not intended to limit all embodiments of the invention.

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 fluctuation, the net change in fluid flow through the distal port
120 should be 1) positive when the valve exhibits a “positive fluid displacement,”
and 2) negative when the valve exhibits a “negative fluid displacement.” In a
similar manner, a substantially neutral fluid displacement occurs when, as noted

above, the valve 10 has a net fluid displacement of about plus or minus one
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essentially no or negligible fluid displacenent at the

di stal end of the valve 10. In this context, fluid
waele@phzwsenent generally refers to the flow of PETIUS2007/008779

t hrough the distal port 120 of the valve 10 (di scussed

bel ow). Accordingly, a positive fluid displacenent

generally refers to fluid flowwng in a distal

direction through the distal port 120, while a

negative fluid displacenent generally refers to a

fluid flomwng in a proximal direction through the

di stal port 120. The positiéﬁéneutral nature of the

valve 10 is discussed in gr er detail below O

course, not all enbodinments exhibit this quality. For

exanpl e, in alternative enbodi nents, the valve 10 may
T T S DL s P L BBk R et

in tdreéns oisdridtesite dOthieSnviriiiihavo (i.d.Ninkagion dhwithdirx@allof the
_ can exhi bit other positive/negative/neutral fluid
ing#trement&Ment qualities upon instrument insertion and

W t hqgr | . For exanpl e e yvalve 10 caquld exhibit a .
posﬁg?%%mﬁl&e wﬁbggsatrémlse mead &g Dhmicraytegs of positive
L : . . i hd P -
or REakLY Auld Ui SLBRGAT AE B0 MovB bW er in prgctice, a
Lt Bgkeadendritctuaaly cRIRAMH A98ESsIdht iR HvAG W ddifivel t
nebftaPRipdetnoiichualll et 410 s PRIV ivel
dispdacimentdp gy, daosed by amiahufdaidngitelprase) stich asghdisplacement
distal port 120. Specifically, during insertion or )
onjhe pddenel POty e er pRglYMene Migrolitere 05 desgaln pihyx werds, in

AR S O g TR TP
eSS e 81 bRl o O o
hae hirfgligilde ippmict on ¢hé poald oditlsplaleement, " and 2)

3?2 %MS&T&Q&S\;L; iagg glptc)alsgt?veaﬂtlirc]ie igfolla\égmfelnléj Iu(;j)on
insertion, but a very low positive fluid displacement or very low negative fluid
displacement upon withdrawal. For example, such valves 10 may have 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 the syringe 40 (e.g., by the nurse’s hand when simply holding the syringe 40)
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simlar manner, a substantially neutral fluid

di spl acenent occurs when, as noted above, the valve 10
wham7azwed fluid di splacement of about plus orP@i/osz07/008779

onem croliter. O course, the fluid displacenent of

the valve 10 is discussed herein in ternms of one

stroke of the instrunent 40 (i.e., insertion or

wi t hdrawal of the instrunent 40). ldeally, a valve

with a neutral displacenment has 0.0 mcroliters of

positive or negative fluid displacenent. As suggested

above, however, in practice, neutral displacenent

actually can have a very slight positive or negative

di spl acenent (e.g., caused by a manufacturing

tol erance), such as a displacenent on the order of

I . o ] A

o e MR R B L QBplacBinenf ¥ e R
(wihehcibd fotveds gpplibe) shd httinpeelly, #d0ugh the RENEA. In fact,

di spl acenent valve are negligible (rdeally zero
relgaging) thissfosye froth Steoyiringesdfeaciualby inay ditaev Fojhproxdmally,

the goal s of the yalve. So enbodi ments may have a
calsess Gesatis A CEpLaCEment By R RO G RBH, Aeidh diap Bespent

ity [ ' e LV negatiye

TR RRGe helod flo SR ARETRRIA R Ylich SOMAARARS i parure

of VRli¥ REspldcé¥n it Sugh MRYald MG drt 1@ H) SRLAGEIEMNe Hoblem
about one to two microliters (i.e., about one to two

nated rbdV¢ erith wgakd k0 dqueennz the syririgehshiast, foesammpleythe nurse 20
directed), or about one to two microliters positive
caphpld appthar pashehthesyringe thpbdeesonet qontaindhaflevidie gestbs at

f | i vel shed fluid, which is distally

th%f?é%%%ﬁf?%ﬂﬁﬁﬁgSﬁﬁégﬁéﬁyanDunts are in the positive

O MRIAHplishdsdientaf eRR! mEANBRS10 hALY nBlibinls 100 forming

shoul d represent a signifFcant inprovenent over valves
art inadriendiving ahprghianalppsittlil ¢ €orecaietad theinktrdintent 40, and the

di spl acenents upon w t'hdrawal
noted distal port 120 having the discussed fluid displacement properties. The
valve 10 has an open mode that permits fluid flow through the valve 10, and a
closed mode that prevents fluid flow through the valve 10. To that end, the
interior contains a valve mechanism that selectively controls (i.e., allow/permits)
fluid flow through the valve 10. The fluid passes through a complete fluid path
that extends between the proximal port 110 and the distal port 120.

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 entiréiy through its
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The neutral, positive, or negative fluid displacenent
of a valve may be corrupted by nmanual handling of the
W 2000820600 cat heter 70 or the instrunent 40 dup¢TyS100®008779
fluid transfer. For exanple, a slight inward force
applied to the shaft of the syringe 40 (e.g., by the
nurse's hand when sinply hol ding the syringe 40)can
have the effect of adding a positive fluid
di spl acenent fromthe syringe (when the force is
applied) and, ultimately, through the valve 10. In
~fact, releasing this force fromthe syringe 40
actually may draw fluid prox?%ally, causi ng a negative
fluid displacenent that further corrupts fluid
di spl acenent. These effects, however, should not be

e R A R T TR SRS
Altdroaftelyl e pRixechaBBRYE 80 Ma%zwabmetdowsm%@ﬁﬁé&drb €30.
syringe shaft, for exanple, the nurse 20 can hold

WhapntihevalyarlQ ipin theecloged nyele hashalenin Fogued@A,aha apheture 130
fluid (e.g., stubs_at the proximl end of the syringe
may pe held doseshBy itae innrasurtass of the poating 10fe Iy thatcasq the

iR e s LA b B o 10 Rl rap e
oultdediBe &6 & #eqiroRFhA d1ARA/BB\UNROHI RS RSP fod gcﬁﬁéézgeezs the

di spl acenent properties. The valve 10 has an” open no

apiehtatre P80 nloked.f Altetnitivaly] theqtlaid ey baforenddso ead the aperture
cl osed node that prevents fluid flow through the valve
139 qrormellytsbaysefiased inctherbsenes ofadiallyninwardafovee provided by the

iman%c%%ﬁﬁ%{ ; ﬁ’fﬁ%ﬁﬁ%’%ﬁﬁ?ﬂﬁéﬁ@ Hé(')r&'% the nreximaksland 80 is
folrhd do PRAAR HREAIN 38 n6RRRNF Elobyy O path 1 hat
et ween port

ext ends € proxina 0 and the distal

por tAsldhrgestedSdBuited thepRERE! bhald & STRUGIWIMGTE &lerldie

di scussion herein refers to the proximal port 110 as
slightly abeve thmextehior dilet fdce 340 of ROirdet feousimg 16@ (Fighee 3,

discussed below). The proximal gland 80 and the exterior inlet face 140 thus

_present a swabbable surface, i.e., it may be easily wiped clean with an alcohol

swab, for example, 61‘ other swab. Such valves typically have been referred to in
the art as “swabbable valves.” Various other embodiments, however, may 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 end 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 4A to 4G) for connecting a

threaded port of the catheter of Figure 1, or a different medical instrument, to the
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proxi mal and distal ports 110 and 120 al so may be
respectively used as outlet and inlet ports.
we@casweon of these ports in either confi gur ap¢oms2007/008779
therefore is for illustrative purposes only. The valve
10 is considered to provide a | ow pressure seal at its
proxi mal end 110. To that end, the proxinmal end 110 of
the nedical valve 10 has a resilient proximl gland 80
with a reseal able aperture 130 that extends entirely
through itsprofile. The aperture 130 may, for exanple,
be a pierced hole or a slit. ﬁlternatively, t he
proxi mal gland 80 may be nnlaed with the aperture 130.
When the valve 10 is in the dosed node, as shown in
Figure 2A, the aperture 130 may be held cl osed by the
vdl PO BlstSIUYsdr2@20.0fhd Proxnoubend idlePthrbadd YBané aedistilend
i nner dianeter of the housing 100 at the proximl port
thidAls 280gpeeidrablyt danplyneithuA NSI/dsQretdretards (¢ Be tipesoxderadile to
gl and 80 and thus, the housing 100 squeezes the
regeivefcgnaedio eedisahinsimupagnis cop@lying wigh A NRY 153 ptagdards). In

e hat .t he aperture 130 .n S
adftighdo 165 bBaas Ao dld dheven b B ERL B R BY e g e
| £ SENENin T ! @5 AQ Pl
h i TG o S R i i A B Rl Ly (bPerk
o;?ﬁaitetdieeclﬁn@l tochaebf y standakd hedt.taper. suggest ed above,
the proximal gland 80 is flush with or extends .
sl i ghiguye alschematicallskshows an expladerperspeddivstvieweof the medical

i nl i 160 (Fi 3, di | . Th ]
Vel AP RPVG) B HEREF bmASohEvak R REFSHE 0D Thdifes 20 St bousing
184 &5£84 o%ﬂ%\NEBHﬁRgew% %gﬂ&ﬁme'ct fo#-h'f tl{éq}ﬁté}ﬁ)r,e@&ﬁéﬁ/, as noted

n or

W ped clean wt al cohol swab, exanpl e, or

als e osiaadls a Phikl Hadheessrhy Phe llbyhbasirg h6e andeheoueidt housing
toin the art as "swabbabl e val ves." Vari ous ot her

1Zhiragtibegnired togadheziin anmyiaty bémys,dngtd@ngwp-f@ﬁ connection,
ulgg%\égioq%glddht‘lgu&’ast?g E/ve?cllilng,eg;p gt Iei‘rerrrllét ogrcgnlvlerrlrtli(gr?aql)} Ssed in the
art.

Generally, unlike the low pressure seal formed by the proximal gland 80,
the internal valve mechanisrﬁ should be capable of withstanding relatively high
pressures. Accordingly, this internal valve mechanism is referred to as a “high
pressure seal.” To that end, the internal valve mechanism includes a moveable
member 180 that cooperates with a resilient member 230 (without limiting scope,
hereinafter referred to as “internal gland 230" for convenience) to selectively
open and close the fluid channel through the housing 100. In the embodiment
shown in Figure 3, the moveable member is a rotating member 180 formed from
a relatively rigid material (e.g., medical grade plastic), while the internal gland

230 is a resilient gland member (e.g., medical grade silicone). To provide their

valving function, the internal gland 230 has a concavity that supports the
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' ro%@l\%g;jr%\gfrﬁ;er qgg V\;lgr-

val ves. In addition, sone enbodi ments may be used with
instrunents 40 having blunt tips that do not conply
wowao/12dseo ANSI /1 SO | uer standard. The out si de BC¥/i52967/008779
of the valve proximal end 110 may al so have inl et
threads 90 for connecting the nmedical instrunent 40.
Alternatively or in addition, the proximl end nay
have a slip design for accepting instrunments 40 t hat
do not have a threaded interconnect. In a simlar
manner, the distal end of the valve 10 has a skirt 150
containing threads 280 (see Figure 4A to 4G for
connecting a threaded port o?? the catheter of Fi gure
1, or a different nedical instrunment, to thevalve
di stal port 120. The proximal end inlet threads 90 and
RS IRELRTEHEL FRK HER 1, WBetails of their
O standards (e.g., they are able to eceivel
intedadtRet istdisdieged Bklowast rument s conplying with ANSI/ | SO
standards). In addition to the threads descri bed
abovigcordimglntasmmied gbovietthg veivet lemiay bet comeidsired td Bave dual
(e.9., shown in Figure 4A,  discussed below) may taper . .
seql3 A OYpPERSFIES s Bt thegrroximpherd. gnca By §ye pepl within
. Fi € e ' .
R A T L N S

lovv! SHeESre sedBma ) Bahblé REWNMEDpALBuIR T 49D @R th8bsder of)

housi ng 160 and an outlet housinhg 170 that connect to
abbat mirteBST antcegieater. The diligh psessateeskal foneeverpntagi besatsde to
val ve nechanism The inlet housing 160 and the outl et

witasiand presruranyp e (P throerdes @b alequti4h RShamd greptess Of course,
wa .1ncl udi n snap-fit comnnection, ultrasonic
B erie et A Al B R B Sduied to change
th&RIVARL, OMRSSoKIRES irl the 1P cRrbiorEENBARI hsigh Thi ¥EIVEND to
| ow pressure seal formed by the proxinmal grand 80, the
opleniterefiieltivellyweh el stibjeciets nusshrbe gemgrally rofiuced during
w thstanding relatively high
anticipated uses. '

In alternative embodiments, the rotating member 180 is formed from a
relatively resilient material, while a relatively rigid member is substituted for the
internal gland 230. It also should be noted, however, that some embodiments
use other types of movable members that are not primarily rotationally movable.
For example, in those embodiments, the movable member may slide linearly.
Accordingly, in such embodiments, a moveable member that is capable of
selectively permitting fluid flow in the defined manner should be considered to
be within the scope of this invention.

Although not clearly shown in Figure 3 (but more clearly shown in later
figures), the rotating member 180 has a substantially hemispherical surface 190
supported by the internal gland 230, and a generally proximally exposed surface

200 for contacting the instrument 40 when inserted through the inlet port 110. As

discussed below, this contact between the instrument 40 and proximally exposed
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pressures. Accordingly, this internal valve nechani sm
is referred to as a "high pressure seal." To that end,
wao b@7ieteer nal val ve mechani smincl udes a noveabdBUS2007/008779
menber 180 that cooperates with a resilient nenber 230
(wWthout limting scope, hereinafter referred to as
"internal gland 230" for convenience) to selectively
open and close the fluid channel through the housing
100. In the enbodi nent shown in Figure 3, the noveabl e
menber is a rotating nmenber 180 formed froma
relatively rigid materi al (ezg., medi cal grade
plastic), while the internal™gland 230 is a resilient
gl and nenber (e.g., nedical grade silicone). To
provide their valving function, the internal gland 230
' sortall &4 i THD, RS eniRE the
sua%%ﬁ?gggﬁga¥%%%ﬁi%?&%fw?ﬁgﬁgalve ﬁ%ﬁg%ng. 100. Deta?ls
vab¥e 10eThisiproriraslly exposediiatare200 nhey bevflafardradiersghyg contour
as noted above, the valve 10 may be consi dered to have
(eguiabavasaBrooves) Avl/oF PEeUHaionsher grtutge LYp@IEsiAN Ok gs @ flat
and hi gh pressure seal within the interigor. As_ an
SUEiekf et R FI LS TRRY R B RS O WFioltha it e ipbngt) the
r .
hepfiSph OIS EHRE 00 By e AfoRE: S tal BRAMBS rotgion (e, an
elﬁ%ﬁcaﬂ!’ &trRirical st yibplieskape. Pisdussivavefehemisphetieal shape
able to withstand pressures up to (on the order of)
thatxdate FoPBlusirativgrmapeses @lycour se, the materials and

8‘52%% (8o 0 he BRIl GROrY ataes pbend pubSaRhaly
t herefore sheul esi '
G S LR 4R a0 IR S o

pIARAHAE I EMBERD W€ hRAMAD MEREL tolthe Profiiiely #posed surface
enbodi nrents, the rotating rnenber 180 is forned froma

200eTatipretry direg idnsinrs 240 delmbyppdrit the sotadhginembyr 180 within
threlirgléecli'nz;rle gfgﬁé 2|38, :#cgsa}sléigctu%geé ?r{ ggelg?er detail below, aid in biasing
the rotating member 180 toward the closed position. To facilitate fluid flow
through the fluid channel, the rotating member 180 also has a through channel
220 that, when in the open mode, channels fluid flow through the rotating
member 180 and the valve 10. |

The internal gland 230 has a recessed surface 240 for receiving and
supporting the rotating member 180. When in the closed mode, the internal
gland 230 covers the distal outlet 222 of the channel 220 through the rotating
member 180. By covering the distal outlet 222 of the channel 220, the internal
gland 230 may not necessarily seal at that point. In other words, fluid still may
leak from the channel 220 and traverse along the recessed surface 240. -As

discussed below, the internal gland 230 has an additional sealing feature (e.g., a

flange 294 in one embodiment, discussed below) to prevent such fluid leaking to
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internal gland 230. It also should be noted, however,
that sonme enbodi nents use ot her types of novable
woreowhae®2t hat are not primarily rotationally nPUHDE®07/008779
For exanple, in those enbodi nents, the novabl e nenber
may slide linearly. Accordingly, in such enbodinents,
a noveabl e nenber that is capable of selectively
permtting fluid flow in the defined manner shoul d be
considered to be within the scope of this invention.
Al t hough not clearly shown in Figure 3 (but nore
clearly shown in later figures), the rotating nenber
180 has a substantially henmi%pheri cal surface 190
supported by the internal gland 230, and a generally
proxi mal |y exposed surface 200 for contacting the
[ I 4 j : QU i) d
o i T T AR TR B o R
cohdifilihleatioh vih aheldptabpormhby. exposedsurface 200
effectively actuates the rotational nmenber 180, thus
opedhrdterhaiweatmboddneisj kowewsr, iipe intemeap gteaal 23() daaseseal the

be f , 0., )
N T YT TN N T T
postridt? 13 s bn Wb AeerhEHER S0l R BE IS 1O ALLYE retatively
purposes only. na sim%ar manner-, Hé em spnerica

tight e 3¢ ehkJSLIARYSUAVE il MY erSRRREnERAbe ARAIRERSance of opening

rotation (e.g., an elliptical, cylindrical, or
anklypdesibglthe vahagld) . Di scussi on of a hemi spherical shape
therefore is for illustrative puggoses only. In

addi MaggoYY: imerefened earbedimenss dhe seressrdesurfiaredfd effectively
. sub i al Ly hemispherical , syrface 19 he rotati
is SRR b et o RUT RS b7 e At SR riTBLR S Byrface
19bRRth &L S1aRAL rRERBEL £50.1 R SRR B !s,”&blr)(dﬁ}eéﬂﬂstﬁg hemispherical

surface 200. The protrudi ng nenbers 210 | p support
sukfaee 190 &f abgitthebame LEGhviradiiug Of ke tevessadicduréd 0230,

and, as discussed in greater detail below, aid in
effgrgelyform a close, registration fit. Other embodiments, however, do not
have this relationship. In those cases, the concavity 240 can have a different
radius that that of the hemispherical surface 190 (e.g., smaller or larger), or may
be a different shape (e.g., elliptical, oval, etc. . .). Operation of and various
features of the rotating member 180 and the internal gland 230 are discussed in
greater detail below.

As discussed above, Figure 3 shows five pieces that form the valve 10 (i.e.,
the proximal gland 80, the inlet housing 160, the rotating member 180, the ‘
resilient member/internal gland 230, and the outlet housing 170). Different
manufacturing processes form each part, which subsequently are assembled to
form the valve 10. As shown in Figure 4A (discussed in detail below), the
internal gland 230 is compressed between the inlet housing 160 and outlet

housing 170. This compression effectively forms a seal that mitigates the

likelihood that fluid can leak in the interface between the housing portions
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the rotating nmenber 180 toward the closed position. To
facilitate fluid flow through the fluid channel, the
WO odoati2aego menber 180 al so has a through channePCRBS2007/008779
that, when in the open node, channels fluid flow
through the rotating menber 180 and the valve 10. The
internal gland 230 has a recessed surface 240 for
recei ving and supporting the rotating nenber 180. Wen
in the closed node, the internal gland 230 covers the
di stal outlet 222 of the channel 220 through the
--r-otati ng nmenber 180. By cove#%ng the distal outlet 222
of the channel 220, the intefhal gland 230 may not
necessarily seal at that point. In other words, fluid
still may |leak fromthe channel 220 and traverse al ong
16bJ3%0 ra%%ﬁ%%%ﬂte?fiél%%‘éﬁd%@: ASHHUISGURES thdB@itoMal Elfd 230 forms
I'nternal gland 2 has an additional sealing feature
a e@l Betwebr( ik angahd dbusingoper tionadD/¥AL , di scussed
bel ow) to prevent such fluid | eaking toor fromthe
chanhiserrag@efmanyfastuningtechhiquess howaver canseduqg the total

G O R SO U 0L o
pé%%ngﬁglﬁn?%gl ar ;&qugét?{sou?ﬁ{% ﬁéo G toPhn IRIRR &R ehwo-

e closed position. To
sHoabr egter-inloed Brédess! Aglkabd P8y these ihehaakil etk two-Bhue

arelatively tight fit at that point. Such a fit,
mhnufaceuringpyodass cemdes omepiees fatmaed with twpamtagakiiie. the
R RLON RN AL SRS FC ——
hGE pheN bR SRl YoRaPh Bh dhe sRobiE, FEdLHRIR e, he
inlté}ngf gﬁthﬁo%d ol idddinbusiig 1Mecdiere shefa&ated in a two-shot

surface 190 is about the sane as the radius of the
pizessieefdrsg dacpidebdttom housing. Therefore, the “two-shot”
manufacturing process can reduce the total number of valve components to as
few as three, significantly reducing assembly complexity. In addition, use of a
two-shot process can significantly minimize the possibility of fluid leaking
between the proximal gland 80 and inlet housing 160. In a similar manner, use of
a two shot process can significantly minimize the possibility of fluid leaking
between the internal gland 230 and the outlet housing 170.

Figures 4A through 4G schematically show cross-sectional views of the
valve 10 of Figure 2A across line 4-4. These figures schematically detail the
general operation of the medical valve 10 as it transitions from the closed mode
toward the open mode. Specifically, Figure 4A shows the valve 10 in the closed
mode when no syringe or other instrument 40 is inserted through the proximal

opening 110. In this state, the internal gland 230 substantially covers the distal

opening 222 of the rotating member channel 220.
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effectively forma close, registration fit. O her
enbodi nents, however, do not have this relationship.
w0 poovhoweo cases, the concavity 240 can have a PCT/18208T1008779
radi us that that of the hem spherical surface 190
(e.g., smaller or larger), or may be a different shape
(e.g., elliptical, oval, etc. . .). Qperation of and
various features of the rotating nmenber 180 and the
internal gland 230 are discussed in greater detai
bel ow. As di scussed above, Figure 3 shows five pieces
that formthe valve 10 (Le.,,the proximl gland 80,
the inlet housing 160, the rotating nmenber 180, the
resilient nmenber/internal gland 230, and the outl et
housi ng 170). Different manufacturing processes form
eac "ﬂﬂf‘ﬁguré'\élbs ReSHRSEAURNC bof 2HAi RS HE MU tafest ¢F thekElve 10. In
t he valve 10. shown in Figure 4A (discussed in
padatalat, ibshewg coirpenientsathaglwhémindtiR36pdrs meodiepniseaitly make
between the inlet housing 160 and outlet housing 17Q.
upTHiesflewmath saianghahedwising 106 oFpesflawseath hagips at the inlet port
mtigates the likelihood that. fluid can |.eak i he
11 g RS Bt S0 HLog b bF e e U ! 230 Aextends
i b d 230.
thii A afbafiofi o WITER LB HEBuEM (RE Rerr Blénd 220
Ad Bchiddd Al greateatdevAl belowf, aké proxithal epbnirgy 292 of the member
however, can reduce the total nunber of conponents,
flampatth290dias aflsngp294 thaa sifeatively sealspheut the periphery of the

proximal gl and_ 80 and the inlet housing 160 n.be
flomRatbeAtr Sbe Fhimats Jpwath cyfends faronigh 4 oplcedienehi?2 that

te§£§%%§€¥%¢%3ﬁ§€5gohmiogrt, t he two-shot manufacturing

ne préce formed with two materials

§ 'h CFigutdSABNGS LIRS Hite i?\rt@t?ﬂa[fgia_rﬂi Z81cbi8 SingRhe rb@ltingfember
e terial formng the rigid inlet housing 160) that

180rte ctlesddcpbiitioho Sgedificallprtbeaesilibecy of thedntdrmal gland 230 acts
asr?ggr?rrlé tIE;Pt,efrom the perspective of the configuration in Figure 4A, provides
a generally continuous biasing force in a clockwise direction. As discussed
below, a sufficient force applied by the instrument 40 against the rotating
member 180 overcomes this bias to ultimately open the valve 10.

Insertion of a medical instrument 40 into the proximal port 110 opens
aperture 130 in the proximal gland 80 (Figure 4B). The aperture 130 effectively
forms a seal about the outer diameter of the luer tip 42 of the instrument 40 to
prevent fluid flow proximal of the proximal gland 80. The instrument 40
continues distally moving until it contacts the surface 200 of the rotating member
180, which is proximally exposed, at least at the initial point of contact, shown in
Figure 4C as surface A. As shown, the instrument 40 takes up a significant
portion of the available volume within the interior of the housing 100.

Accordingly, this produces a distally directed pressure against any priming fluid

(e.g., saline) within the interior. During a corresponding withdrawal stage, this
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internal gland 230 and the outl et housing 170 can be

manuf actured in a two-shot process to forma one-piece
whedvomebousi ng. Therefore, the "two-shot” PCT/US2007/008779

manuf acturi ng process can reduce the total nunber of

val ve conponents to as few as three, significantly

reduci ng assenbly conplexity. In addition, use of a

t wo- shot process can significantly mnimze the

possibility of fluid | eaking between the proxim

gl and 80 and inlet housing 160. In a simlar manner,

use of a two shot process cg& significantly mnimze

the possibility of fluid | edking between the interna

gl and 230 and the outlet housing 170. Figures 4A

t hrough 4G schematically show cross-sectional views of
voﬂiﬁe Y:ﬁie\ﬁ%% ngﬁe G Hhﬁelgﬁl@@ff@cﬁﬁrél 8 v4z 4 rellBOeF small

figures sc tica Iy det ai | eneral operati'on of
anidigt W€ diuéad wividihvihe Poirasd vhlviersnsi tions from the cl osed

node toward the open node. Specifically, Figure 4A

S homrirkeir\satt\i@ 1be proxitrellyl @gededwdifanh 2n0 nbtmmdtmtg%

or. ot i nstrunment, 40

mernhen a%@% ﬁ@mﬂlag Sflﬁ?aﬁ;%gégé{sgf tpr{eﬁgcgql m%wfaﬁnt 40.
iG] i3 h3) AP 10 RERImbG S BLe] pREU AP Fbrtece A

bydBt aiddEca lﬂbtlﬂ‘tiﬁfeanlO &@Qirlsl tehalaté end iﬁtﬁﬁngfmélhBeﬁ/I%O/{bward
10. In particular, it shows conponents t when in

the dperopesitivnfepdel Spewﬂlceallly tlad<mta|qmg imeerhbemnd §fatatates about an
t hrough the _housjing 1Q0. e fl ow tg]‘et h begins_at_ the
axasrﬂné't lspﬁﬁr\ﬁraiboo%hag?ﬁtﬁlly elr@qqum lengitpdinal pxis o ghe valve

h
107 EhiRHRE 5y SUAGACA, ey BN R A R MR UL B R b een
su%@é‘ﬂ antPthePoiflt §F¥t§t§ﬁgn' Wﬁ&%@for?@&% llecpﬁg eMis e?ﬁ@tlve

proxi mal opening 292 of the menber ath has a

levidr angeo3dombathebiae ¢bice @applisddysthaldatdriddapé QB@,hhéyotatmg
of the flowpath 290. The ultimate flowpath extends
merhbeiuglY kagipuiotating lsgunier-dockwise toward the open mode.

In general, the rotating member 180 does not move longitudinally.
However, some incidental longitudinal movement may occur as the result of
slight compression of the valve materials.

Figure 4D shows the rotating member 180 rotated to an intermediate point
in its opening stroke. To move from the position in Figure 4C to the position of
Figure 4D, the instrument 40 slides along the proximally exposed surface 200,
which, as noted above, acts as a camming surface. The noted effective lever arm
gradually decreases, thus increasing cpening resistance. In addition, the biasing
force of the internal gland 230 also provides increased opening resistance as the
rotating member 180 rotates. The threads 90 on the inlet port 110 mate with
corresponding threads on the instrument 40, thus providing an assist in

providing sufficient force to rotate the rotating member 180.



10

15

20

25

term nates at the distal port 120. Figure 4A also
shows the internal gland 230 biasing the rotating
wOoreenae06280 to a cl osed position. Specificall yPCT/ii82007/008779
resiliency of the internal gland 230 acts as a spring
that, fromthe perspective of the configuration in
Fi gure 4A, provides a generally continuous biasing
force in a clockw se direction. As discussed bel ow, a
sufficient force applied by the instrunment 40 agai nst
the rotating nenber 180 overcones this bias to
~-iH-ti mately open the val ve 1Q I nsertion of a nedica
instrument 40 into the proxiﬁal port 110 opens
aperture 130 in the proximal gland 80 (Figure 4B). The
aperture 130 effectively fornms a seal about the outer
di a l ' f tHEerndially heBispKH&-idally shaped
preﬁiﬁwgiﬁgﬁngﬁﬁiﬁ#%fttéﬁ%prox?mal gIIDand 80, . P
surFh& 190s4f theRbtatd Benibennss siides along thevormgspending portion of
contacts the surface 200 of the rotating nenber 180,
thennitermal glamdodOmaWhileslisingps rgted hovedherRembgy chajnel 220

poi nt. of contact,_sh in Figupe 4C as s -
T e P
iftf! AR (1 Phth ddteby Heflarte 294.
Sh@?&?#éﬁﬁgggaa?%ﬁ&¥%%%ogéﬁﬁbl , this roducegba digﬁilly
di r q¢eq8tdHRSHshEbe2dB0BhtiANYS fif iothtegsidinpthl¢ng ¢he internal
saline) within the interior. During a corresponding
glanid 280, amail the¢ kegeing bilge 22ainbtheadistal gpenipg 372 of the member
instrunent 40 effectiyvely |eave | ativel ]
chavoe 0 ATt paSHp EIF IFap NG SHESA QLSaIanse it ey 4B
i nsertion, .the proximnmally 4 s3940, 051488 a
SPFB‘?’:SP Yrgasm Prig](guggtg‘g’ tahge)&%(g%g%nﬁ% lgéljf?]f ace agai nst
igriifi Rhnt SRR MHe Aive DD 8EiRk4 3h 8icTosed @fod@beeause the
Sq%gpf¥§ to the proximally exposed surface 200 at
distdl bpesing 229 dfithe mesthbad chiansie} 22feremaips legdlysdisgonnected from
rotate the rotating nenber 180 toward .
the proximal opening 292 of the member flow path 290. As the rotating member
180 rotates further (Figure 4F), the valve 10 begins to open as the leading edge
226 of the distal opening 222 of the member channel 220 passes the first edge/lip
296 of the fluid path 290 through the internal gland 230. At this point, there is
fluid communication between the valve proximal port 110 and distal port 120.
Although some of the member channel 220 still is occluded at this point, the
valve 10 may be considered to be in the open mode at this point.

The rotating member 180 continues to rotate to the fully open position
shown in Figure 4G, in which the distal opening 222 is substantially completely
exposed to the fluid path 290. Accordingly, in this position, the full flow path
through the valve 10 is opened; namely, the member channel 220, fluid path 290,
and the proximal port 110 and distal port 120 are in maximum fluid

commiunication with one another, creating a fluid channel through the medical

valve 10. As an example, the rotating member 180 of some embodiments rotates
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the open position/node. Specifically, the rotating

menber 180 rotates about an axis that is generally
weedhogepal |y aligned with the | ongitudi nal axP&T/U8200T1@8779

valve 10. This force at surface A effectively forns a

| ever arm extendi ng between surface A and the point of

rotati on. When the force applied by this effective

| ever arm overcones the bias force applied by the

interior gland 230, the rotating nenber 180 begins

rotating counter-clockw se toward the open node. In

general, the rotating nenber,,180 does not nove

| ongi tudi nally. However, sor%tg i ncidental | ongitudinal

novenment nmay occur as the result of slight conpression

of the valve materials. Figure 4D shows the rotating
betTrdREibit 3 5" (?Qe%%e@fb Al efseeiAtiRe PRIsBA poBitidrSof Figure

openi ng stroke. To ve fromthe position in Figure 4C
4At10 4 hlypesdr pogition abispuwe iFigutedGnst rument 40 slides

al ong the proximally exposed surface 200, which, as

not &ul agtnrdencewith Musgatuarmhpdmenss avherheipplgyment 40

ctive,] eye

mg%ﬁgggmal érrlﬂt %rgcrglngge‘%g lllj“%]!?lc é}edl%ﬁétzlg% Ile'r?e:r%% : Oerotates ata

ch?fri]gﬁ'gr}gté Q'€ @ndhcldiSirlg it dtdbasih ?F&’ce?@ébé{cﬁﬁ g Rk @efection

r @ased openi ng resistance as the rotating nenber
of L8 drRbRt EXhe T rireapds). 30 othert Werds)ltle¢ rgpating iémbat £80
with corresponding threads on the instrunent 40, thus
rofates/atdh chipreging sate gterilongitudingl inghaffmpvenaant phthedngigument
rotate the rotating nenb4§|r 180. Al so g?i I]iY Vi n’gt t rate, the
40n SpRedisalinaé he THEUgerhi ) wirafsreasd dstelly iy shsrant rate
rface 190 r [ . i QP8m
1o EINE Selg &%é .v%lﬁd r%ttzﬁg a?%*x%?ﬁ%g%lﬂéggte;gx\ ge&leq{l ent 40

I'ng portion ern and 230.

reygl{elsqts%%@rﬂﬁm iA8eriAIre th QQ@i/x%gpéﬂ&in@&ﬂbﬁﬁeﬁ fdheghst2afhent 40

may not be fully sealed. Fluid | eaking fromthe nenber
wefartRlr&2A prokingally ashooisiamterald, dh eotatingrmpanbet 480 would
through the f|owath 290 by the fl ange 294htact with the
rotate at an decreasing rate until the instrument 40’loses co
proximally facing surface 200.

In either case, the rotational speed of the rotating member 180 is at its
maximum when in the fully open position. Accordingly, the distal opening 222
of the member channel 220 moves most rapidly as it rotates from the open mode
(Figure 4G) to the point of the closed mode shown in Figure 4E. For any other
arc of travel of similar length, the instrument 40 traverses distally a longer
longitudinal distance. Of course, in practice, there is no requirement that the
person controlling the instrument 40 insert or withdraw it at a constant rate. The
rate of rotation thus is completely controlled by the rate of movement of the
instrument 40, which, during use, can vary. Discussion of insertion and
withdrawal at a constant rate is for illustration purposes only.

The rotating member 180 and internal gland 230 cooperate to cause this

relationship between instrument insertion and rotating member rotation.
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The rotating nenber 180 continues to rotate, sliding
along the internal gland 230, until the | eading edge
wQ@2®70to6ethe di stal opening 222 of the nenber cPermg1007/008779
220 al nost passes the | eading edge 296 of the flange
294 (Figure 4E). Specifically, as shown in Figure 4E,
the rotating nmenber 180 has rotated a significant
anmount al though the valve 10 still is in a closed node
because the distal opening 222 of the nenber channe
220 remains fluidly disconnected fromthe proxi mal
openi ng 292 of the menber fhow path 290. As the
rotating nenber 180 rotates further (Figure 4F), the
val ve 10 begins to open as the |eading edge 226 of the
di stal opening 222 of the nmenber channel 220 passes
Anddig éthes thiaggeds nqte@ 9bowvé, asttbe ohedidalgastrupgmt dRraovRs

the interpal gland 230. At this point, there is flui
longnsimlbainroRpEIie] vehe UhIIePBR Rk HHChehe Hpgoniicts the

ol Bk 30 LR GRE TR b, TEBDS Ol cronecs

th ’zeé: (?{;?Jedago%g &0?[%(2 r@ff%gﬁ\;é"l‘év@f’ £ R dSingtrotdticnA @hSement.

ating ne O continues to rotate to the

Mdrtsh¥cifipgily, peshe %ﬁr_.s&fmmtadn nhosrabostGio ithe wdritehof the rotating
di stal opening 222 is substantially conpletely exposed
metubestiB0f thel lgverain 2B0reases; sneEagng the Anghlas rpsirpgpion: In

adiiam fhe bigs Tk e RHor Eisag: 2 Ayt sl B ipgeed
mﬁﬂ%ﬁ%&é#%%sd RRL Ly bdQ ﬁﬁ)q'ngirﬁéi?% cBRfdct Wath AEinsfrument 40

_ conmuni catl1 on w one anot her, creati ng
du?in? WitHdehREN@kcépY, BEebubiafr@dhe Mstmaheat 4Dis withdmwn

exdanpl e, the rotating nmenber 180 of sonme enbodi nents

proxibradl e le¢ pesitioatshiotvri b Bigoré .@C&ie@hg@;i,oqeo fqrrthiseyeason, the
an oI yinaEEaS ORI AP B raeltony (e P SHSELpRE o the
open misdd 34 Y€ SPRYLIRES vetthRM £BE. dE2h BNt - 40

This varying speed has a significant performance benefit. Specifically, the
instrument 40 is drawn back a minimum distance to close the distal opening 222.
Fluid drawback (i.e., negative fluid displacement), if any, through the distal port
120 therefore should be negligible because the instrument 40 moves a relatively
short distance within the interior before the valve 10 closes. Accordingly, if
properly configured, this should result in a substantially negligible fluid
displacement (i.e., between about -1 and +1 microliters) through the distal port
120 of the valve 10.

Moreover, as shown in Figure 4G, in a preferred embodiment, the rotating
member channel distal opening 222 is located so that the trailing edge 228 of the
rotating member distal opening 222 is located just past the first edge 296 of the

member fluid path 290. This is in contrast to an alternative embodiment in which

the distal opening 222 of the rotating member channel 220 is centered over the
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noves longitudinally at a constant rate, the rotating
menber 180 rotates at a changing rate (i.e., an
w0 pwraz2seing or decreasing rate, dependi ng on tPET/US2007/008779
direction of novenment of the instrument 40). In other
words, the rotating nmenber 180 rotates at a changi ng
rate per |ongitudinal inch of novenent of the
i nstrunment 40. Specifically, if the instrunent 40 were
inserted distally at a constant rate, the rotating
menber 180 would rotate at an increasing rate until
the instrument 40 reaches itg maxi muminsertion. In a
correspondi ng manner, if thé§*nstrunent 40 were
wi t hdrawn proximally at a constant rate, the rotating
menber 180 woul d rotate at an decreasing rate until
gldrte nd s er Bt p AR Zbg.s?ﬁis%ﬁ?cﬁ{iné"o? Eig%f@fr@d!e% diment
facing surface 200. In either caSe, t rotationa
propiled anfadviaatage iatthapa shrdbler adRinit ©f abtatios iFBxduited to
when in the fully open position. Accordingly, the
tragisitiqy) bejmeaerrtle folly opentie fullyrslnsed pasitiins12g- fovmghe

o A B e SRR P A et
en%diﬁ%t,%ﬁeﬂ%ﬁ%fr%np b gﬁﬂf‘ﬂ?lené’ci p?bf‘ﬁolna[}ré ﬁ@%@xg—:ﬂt ® does
istafly a a

I nstrunent 40 traverses ongef Tongitudin

nod inséaddietallgf thae didRiorial ditakdd et istleglireioBtate the distal
requi renent that the person controlling the instrunent

op£0in g2 frony a gentetechpositiontto dhe pnsitiamt ofFigere 4Be Acavmlingly,
of rotation thus is conpletely controlled by the rate
the PrefByerheRrbofimRes disios beveshould;aveid aggatiye fluid
. ' ' Ldnsertion d withdrawal at a
dl%%ﬁ%%g%%tcragt%&?% gpa? lIﬂ_uogl? ijgﬁv%ﬁl egﬁ'r poses only. The
r ot Fig s BRATBETanHBEA A ¥res PGV se BRI SRRV EAAItonal

to cause this relationship betvieen instrufent

views of theomtatinig rerabémiBomanbinterrel glareh230Bg:cifidadly, Figures
SATgtggﬁémggicgl%E gl?ov%t;g(\)/fé dgtzil; Igg thrger%ltgt?ll‘lg In?esf;{)grrrleg(])t in4t?1e
previous figures. As discussed above, the rotating member 180 may be generally
hemispherical in shape and have protruding members 210 that interact with the
internal glaﬁd 230 to bias the rotating member 180 toward the closed position.
The protruding members 210 can be wing-like structures located on either side of
the rotating member 180. Alternatively, the p'rotruding members 210 may also be
a single continuous structure that wraps around all or part of the rotating
member 180. The protruding members 210 still may take on other arrangements.
The discussed arrangements therefore are for illustrative purposes and not
intended to limit the scope of all embodiments.’

As shown in Figure 5A and 5C, the protruding members 210 are oriented
so that they are not parallel to the proximally exposed surface 200. Instead, the

protruding members 210 diverge from the surface 200. This orientation causes

the proximally exposed surface 200 to be oriented at an angle, relative to a
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longitudinally into the nedical valve 10, the point at
which the tip contacts the proxinmally exposed surface

wWQod7akmpges. This change in point of contact PCHEHO®E7/008779

the size of the above noted effective |ever arm
causi ng rotational novenent. Mre specifically, as the
poi nt of contact noves closer to the center of the
rotating nenber 180, the |ever arm decreases,
i ncreasing the angular rate of rotation. In addition,
the bias force of the interior gland 230 ensures that,
~at anticipated withdrawal spgeds, the surface 200
- mai ntains contact with the iTistrunent 40 during
wi t hdrawal (except, of course, after the instrunent 40
Is withdrawn proximal of the position shown in Figure

treﬁ@vers-gb%se(f)p{h%lofxggrhﬂ‘iﬁ akRaaden thBS RO BhintAE @losed mode

I ncreases as the ve 10 transitions fromthe cl osed
@&9ﬂ@¢&@4hﬁe open node and is at its maxi num between

Figs. 4E and 4G This varying speed has a significant

per florsvamcenbedihents, Bpewmitsting emberhd may pfﬁ?énslud@ a

g BEE A 4055 8, SR8 AR R T

di. sp| . . '
o HEPLASPIE bt P e ettt cietp or e

hetRispRyAgalaul flcatod o Ynehata ting inséraber1 80. t This pobfion provides
interior before the valve 10 closes. Accordingly, if

arprithpebéneftanénlanced sealing  Spevifichllyess the tatatdng member 180

substantially negligible fluid. displacement gi 18 Sroiects
slisies abeng Hiscbemnel glotd 280rihe Sraight epllef RRTANZHE Pro
o i
SIS Al LSSl oparinee réria gasebsshont e i
leaR&¥d BawAa the toaababersidh spast ethbedimersts, theéden@dcofdhis
sttr:ight-walled portion 215 is approximately 0.020 inches.

The protruding members 210 also may be off-set from the center of the
rotating member 180. For example, as shown in Figs. 5A and 5C, the protruding
members 210 (e.g., “wings 210”) may start at the top of the rotating member 180
at the proximally exposed surface 200, and then protrude outwardly and
downwardly at an angle so that the wing 210 ends at edge 213, whichis a
distance away from the top and center of the rotational valve 10. Such a wing
design is one embodiment that ensures that 1) the rotating member 180 is biased
toward the closed position, and 2) the proximally exposed surface 200 is angled
as noted above and still facing the proximal end of the valve 10.

In various figures, the proximally exposed surface 200 is substantially
uninterrupted (e.g., no channels or grooves). However, in alternative
embodiments, the proximally exposed surface 200 may include grooves 810A

and 810B (Fig. 8A) to improve flushing and for directing fluid toward the inlet
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menber fluid path 290. This is in contrast to an

al ternative enbodi nent in which the distal opening 222
w@boorhzoee®t at i ng menber channel 220 i s cent er eBCDUR2007/008779

t hegl and nenber fluid path 290. This positioning of

the preferred enbodi nent provi des an advantage in that

a smaller anount of rotation is required to transition

between the fully open to fully cl osed positions

(e.g., fromthe positions of Figures 4Gto 4E). In

ot her words, conpared to the noted alternative

enbodi nent, when cl osi ng frggia fully opened position,

the instrunment 40 does not e distally that

additional distance that is required to rotate the

di stal opening 222 froma centered position to the
228 Bﬂﬂaé PRnfter ChaHha A6 ’EI%E Eﬂéx%éi? b¥ay &REnd? rr@r.fh%ﬂg%tward from

nment di scussed above shou 3@0| d negati

thalédplachiiieroeansiky elyodddatureddizoponal  movenent .

Fi gures 5A-5C and 6A-6F respectively schematically

s hovsaantipoedihboyeard @hownenrfogmesﬁg@ andi5Br thegotatinig

s h@h AR e an%%ﬁ SR %P%&‘%hﬁ&?ose‘i
su11f§Qe béb M‘t%e e?ﬂfsgggrlédlgﬁgﬁée 166. Ig' }fﬁ%ﬂﬁ'?&ije Bﬁﬁne{lﬂethe inlet

rotating me e gener al em spneri ca

225bage ﬁ@ﬁ}ﬂé@%ﬁaﬁh&tﬂodﬁégﬁ I t8a 211:91 ﬁf@adlstam bpedfig 222. In
with the internal gland 230 bias the rotating

faqieimbet222goetfegablydhaste aleathat ip éasqgler tran thae op et ppetiing of the
menbers 210 can_be wing-like structures |ocated_on
bl‘é“tttﬂéPf Hiefaedicat H@twa{l%m Hhusadriospergiire VRIY%F%aF?R/%?fa}“Ph

thé t&l‘a{% Ihtar Gt e? ﬁg%aothn%ytha §P th% Ochgiia? gni%&f({f a sftandard

COﬂ I nuous aps aroun

lud an Medhd e éﬁ%&fm&%@ thE 816020k Hud A% BB AR S grchber than'
still may take on other arrangenents. The di scussed

thaarearddinedt Isy tHeemetbodiemansiof@f thé blusattritgt 4% of fheripsiseament 40.

and not intended to [imt the scope of al

enbd4 tegpember channel 220 transitions fr orn the inlet 224 toward the distal
opening 222, the channel 220 has a generally distally decreasing inner dimension.
In other words, as the channel 220 transitions from inlet 224 toward the distal
opening 222, the cross-sectional area of substantially the majority of the channel
220 generally decreases. This decrease may be gradual (e.g., a taper), stepped,
irregular, or some other configuration.

In some embodiments, the distal opening 222 of the channel 220 is a
different size and/or shape than that of the inlet 224. In accordance with
illustrative embodiments of the invention, the distal opening 222 of the member
channel 220 is configured to maximize fluid flow while permitting a relatively
quick valve shut-off capability. To that end, as shown in Figure 5B, the distal
opening 222 preferably has a relatively large first inner dimension generally

orthogonal to the direction of motion. This large dimension should enable the

valve 10 to provide reasonably high flow rates. Conversely, the distal opening
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As shown in Figure 5A and 5C, the protrudi ng nenbers
210 are oriented so that they are not parallel to the
w@e@simakd y exposed surface 200. |nstead, the PCT/US2007/008779

protrudi ng nenbers 210 diverge fromthe surface 200.
This orientation causes the proximlly exposed surface
200 to be oriented at an angle, relative to
atransverse axis of the longitudinal axis, when the
valve 10 is in the closed node (see Figure 4A). In
sonme enbodi ments, the rotating nenber 180 may al so
i nclude a generally straigh%—malled portion 215 near
its top, as shown in Figure 4C. This straight wall ed
portion 215 essentially forms a small cylinder at the
top of the hem spherical surface 190 of the rotating

. . .r -

R eue e don itk rigEk B brRAP Yl ER B Rhot AARRELIY sl to
theldiCediondstamation ¢ pdrallend @h&diorg!)armhi? BQralleh @imension should
straight-wall ed portion 215 projects slightly into the
be $¢1@@¢3 40 epbanedhaBthe wdlive twfrisaxff relativelyrpatldy. dn other words,

addi tjgnal seal] between the rotating nmenber_ 180 and
becapige phihi srarl gizarmd DS GURERRy a8 BHRHDEAFBRREGY Totates a

rel %%g%ééf Eﬂ\oa;llh(tﬁﬁfame % ?{9@?} fr_a\llnvgﬁoz%ggm qgilgefg}eﬁsmggg to the

IS strai portion

clogdiPir@dien®les | BiglrddE). i nches. The protruding menbers 210
al so may be off-set fromthe center of the rotating

me nbe thdsgendspthesdiatad lopenbrgg 2320wayitakd-doge. nimAbandf &Gpes.

t he protrudi ng nenbers 210 (e.g., "wngs 210") may .
Amgng ethers, itmay hie Jhptisal ans; configyirad sp dhatiigpmajon ayas is

ool B AP R B o LG B s i
oSN LaRIRS 71, AR LS AN Al M
origwtatjonediegnajos asizeprewvidel thieriotédhigtefiaild Aowi fa8é tHpughahe
charn?lte?aé& gwliri?en;oheerm}r?gr allxsis glllgvfrg %or quick opening and closing, as
described below. Although, an elliptical distal opening 222 is described, other
shapes may be used to provide the same results. For example, among other
shapes, the distal opening 222 may be substantially rectangular, rectangular with
rounded corners, or oval. In some embodiments, the major axis may be about
two or more times the length of the minor axis.

As best shown in Figure 4G, the distal opening 222 illustratively is smaller
than the proximal opening of the fluid path 290. The proximal opening of the
fluid path 290 can be defined by a first lip and a second lip. The distance between
the lips is greater than the minor axis of the distal opening 222, which allows the
lips to seal around the outside of the distal opening 222. The proximal opening of
the fluid path 290 can be a number of shapes (e.g., circular). In such

embodiments, the first and second lips may be portions of the circle (e.g., each lip

is one half of the circular opening). Sealing in this manner provides an
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toward the closed position, and 2) the proximally
exposed surface 200 is angled as noted above and stil
wo aongpeethe proxi mal end of the valve 10. | n vBCT/O8S207/008779
figures, the proximally exposed surface 200 is
substantially uninterrupted (e.g., no channels or
grooves). However, in alternative enbodi nents, the
proxi mal |y exposed surface 200 nmay i ncl ude grooves
810A and 810B (Fig. 8A) to inprove flushing and for
directing fluid toward the inlet224 of the nmenber
channel 220. The channels may_extend radially outward
fromthe center of the proxinally exposed surface 200.
As nentioned above and shown in Figures 5A and 5B, the
rotating nenber 180 has a nmenber channel 220 extending
R A T e T
mtéiﬁal@laﬁﬂ%@%ﬂénhh&é@ﬁé}eﬁ\cﬁéannd 220 has a | arger
area than the distal opening 222. In fact, inlet 224
pr ef quxerh@salan showa mrfagur@(l}aﬁgeqentdrémet dfthecstistehepening

f bl | 40
2 A e ester'@*oﬁ i R fhe genieR S i Browaa!
§§§ t}% ﬁ@ltda A@éﬁd hRGa8buk REwUdihRhts, the member

open ng o a sta K al fernative

clRMRRUDIER! tapetedtsd umlaethéaﬁtdl@@eﬂmgﬂsz&f&ﬁvebﬁlsqj&aﬁ&ted
than t he area defined by the outer dinension of 'the

tosvardtorte gidd 2f tife fliaisl patbtpmmmal dening 20PeF oremtaenple, the center
.channel . 220 transitions fromthe inlet 224 toward the

ling ot %he Ypleh PREDE222ThEY bR ke lefbet Hedluidpat papximal

oIS T R R S
2386r e %ﬁﬁlal 9223 %gmaﬂbesﬁs%ﬁnaﬁﬁc %é‘@ wth€st iRkt past the

substanti al | t ITHJ ority of the c

figerdpgalkdy of dey faisiesath TI90Sn dRe irtafeal rghamdms@raadAmIat minimal
(e.g., a taper), stepped, irregular, or sone other
rosen Hisearisd. to close the valve 10.

The rotating member 180 mates with and is supported by the internal
gland 230, which is schematically shown in Figures 6A-6F. As mentioned above,
the internal gland 230 has a concavity 240 that at least partially supports the
rotating member 180, and may be a variety of shapes and sizes. For example, the
size and shape of the concavity 240 may conform to the size and shape of the
rotating member 180. Alternatively, the concavity 240 may be smaller or larger
than the rotating member 180 and may be a different shape, such as elliptical,
cylindrical, parabolic, or oval.

As noted above, the internal gland 230 normally has a flange 294 generally
surrounding the proximal opening 292 of the gland fluid path 290. In this
context, the term “normally” is used to connote the shape of a resilient member
{e.g., the internal gland 230) when not subjected to external forces (e.g., when the

internal gland 230 is separated from the valve 10). For example, Figure 6E shows
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In sone enbodi nents, the distal opening 222 of the
channel 220 is a different size and/or shape than that
w@boorhaoeeinl et 224. I n accordance with illustrap¢wes2007/008779
enbodi nents of the invention, the distal opening 222
of the menber channel 220 is configured to maxim ze
fluid flow while permtting a relatively quick val ve
shut -of f capability. To that end, as shown in Figure
5B, the distal opening 222 preferably has a relatively
| arge first inner dinension generally orthogonal to
~t-he-direction of notion. Thig |arge di nension shoul d
enabl e the valve 10 to proviaé reasonably high flow
rates. Conversely, the distal opening222 has a
corresponding relatively small dinmension that is
I t i ' f '
AR 30K, R Bg o AT AEELY R BRIk 8fbnd of the fend
{11 S&herioe (THi9 vRRS tis sHAs tHtEinYahiPelandB0afhen the rotating
relatively quickly. In other words, %ecause of the
meneddr 18Digenof carthpsesdingetheiftamget29d. doicahirast, Fegrre 6FEB0ws the
rotates a relatively small distance to ful

flangmiT4 VERCPBRTERE K RY [he wiatingmeankber 185 l%gﬁgeé&ﬂmﬂ‘

e. Figu 4B) .. To_t ho ds, .t.he dist.al ni_n
st e B8 694 1 Reinip eerar oaG sea R B AP I ey formed as
pARRYf e RlshlidHtihénbaP 930 OP o8 he F1dnpa 2okl an B Mother type of
axis 1s generally orthogonal to the direction of the
strudtate tralpenforatnaht deatibed Audtionrarakexends g@ne fled pyoximal
parallel to the direction of the rotational novenent.

endhof thesglapdhtidmash 290 HEoreereplaxthe fiangei29dsmen be apteeting
S0 P A LR Al el 220, e

i s
cdHc@vitg4bie asdBrotasdisicut ober texgiilifal @g@ﬂﬂ\g@_dﬁﬁf the member

shapes, the distal opening 222 may be substantially
floearath@30aAs a sesudinothemommally and when within the valve 10, the
flange 294 narrows the proximal opening 292 as compared to the remainder of
the flow path 290. As described in greater detail below, the flange 294 seals
against the hemispherical surface 190 of the rotating member 180 as the valve 10
transitions between modes. Accordingly, when in the closed mode of Figure 4A,
the flange 294 prevents fluid leaking from the channel 220 from entering the flow
path 290. In other words, when in the closed mode, the flange 294 maintains the
fluid seal of the valve 10.

In a corresponding manner, when in the open mode of Figure 4G, the
flange 294 seals the perimeter of the distal opening 222 of the member channel
220. This ensures a substantially leak free connection between the member
channel 220 and the flow path 290 in the open mode of Figure 4G.

The internal gland 230 also has a mating surface 250 that mates with the

wings 210 of the rotating member 180. The mating surface 250 may be recessed
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rounded corners, or oval. |In sone enbodi nents, the
maj or axis may be about two or nore tinmes the length

w@boorhzo6md nor axis. As best shown in Figure 4@CT/082007/008779

di stal opening 222 illustratively is smaller than the
proxi mal opening of the fluid path 290. The proxi nal
openi ng of the fluid path 290 can be defined by a

first lip and a second |ip. The di stance between the
lips is greater than the mnor axis of the distal
openi ng 222, which allows the lips to seal around the
out side of the distal openin 22. The proxi nal

opening of the fluid path 290 can be a nunber of

shapes (e.g., circular). In such enbodinents, the

first and second |ips may be portions of the circle
ffémGhe t@RSlirthtd25500Mhe iitrhaloflahd @30 itd etdade venRal aglls 257
Sealing in this manner provides anessentially fluid
betghen thefop pafirel2Sbwadthemating auiface 2ehiien preterzed

the internal gland 230 when in the open node. )
eppbeimant, the wings 2AAsHntisHiecel énﬁlé?, Whgc?l@éﬁﬁgpswﬁff‘éi

LOf the dist al I ' odj .S |
Al Eh Y RoPRS o BB g YRR Do LR ehfary to the

Wi s 10§, MBhddelbhdfaRad B 2430C sLppbRate rotalintaiefilier 180 within the

enbodi nents, the nenber channhel 220 is tapered so that
ihteendl gltad 26panidngopaate ftd providelthe biasposhe rotatichg member 180.
toward one side of the fluid pathzgéoxinal openin

Spepifilly, dheadaes 211 pé wiegt 80 Preferably maintain Pgtact with the
openi.n e tothe |eft of t fluid pat
o, Bt drne A oL Lireaias Befiygen open and
&%'&!eﬂ? ARefPRSYER;, bOfe difodindirts AGvEHSueR BoRbtahPEontact.
istal” opening 222 remains substantially aligned with

Mbré¢digh, Bagiowhdyfthoséd irettgear 3di@inetibaot bomgresible 290

in the internal gland 230, and that minimal rotation
Aecordingly bietinteshdgland @30 diav e préx offiesesses 419 hglove piepces B
a]hsdocntﬁgt? as'llgyvth?ar?cP %altgriglu(%%?,ratb%%et% e tn!?c(:"esIsenstS(:"er ?(l) deform into their
space as the valve 10 transitions from the open to the closed mode.

Assembly processes position the rotating member 180 in the concavity 240
of the internal gland 230 so that the hemispherical surface 190 of the rotating
member 180 sits within the cavity 240 and the wings 210 sit at surfaces B and C
above the gland member recesses 310. The wings 210 are oriented so that the
bottom surface 212 of each wing 210 lies flat on the mating surface 250, thus
causing the proximally exposed surface 200 of the rotating member 180 to be
proximally exposed and positioned at the above noted angle (see Figs. 4A-4G).
When fully assembled, the inlet and outlet housing 160 and 170 squeeze the
wings 210 to hold the rotating member 180 in place, effectively biasing the

rotating member 230 as discussed above. This connection also substantially

limits axial and linear movement of the rotating member 230.
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gl and 230, which is schematically shown in Figures
6A- 6F. As nentioned above, the internal gland 230 has

w@a2@onz@meo ty 240 that at |east partially suppor@BUS1967/008779

rotating nenber 180, and may be a variety of shapes
and sizes. For exanple, the size and shape of the
concavity 240 may conformto the size and shape of the
rotating nenber 180. Alternatively, the concavity 240
may be smaller or larger than the rotating nmenber 180
and may be a different shape, such as elliptical,
cylindrical, parabolic, or o§gl. As not éd above, the
internal gland 230 normal |y s a flange 294 generally
surroundi ng the proximal opening 292 of the gl and
fluid path 290. In this context, the term"normally"
i's :
|3 URPrkn AR e (U015 e TRAR e cightof
thexteetitd whids 255 6 uth eniMidlimehss, tid @l@aindbane Rakings 160
separated fromthe val ve 10). For exanpl e, Figure 6
arych by skightiy acmgt@reszthasviegs ehdintg glamdanatesiabwiientbe valve 10 is

e end of eglan fluid path 290. This |
oSSR S RS e REB Pl e bt S8 rHRRa AL2 bthe wings 210

cﬁ h'géo l!rl{‘?r ags[m Elce érgg xgﬁ re%gﬂﬁrfﬁ?ifialﬁglé%g Ii\\%aqaé&%eggén also

h&ldERhe m&nghéﬂ@ef 8@ rt PhacERIB&] tAS alstgll @é’r@ﬁg 6k anthe
6F show the flange 294 as being integral to the

ratafdng nmmhberhifen tha@ldsedgnpdé,amieitheasepdoetr chinmdle290 when in
resilient nmenber 230). However, the flange 294 can be
e of structure that performs the described

func n an xt fromth r.Qxi mal. end f t

o s ARt A B e e B R n A rabg2sgayay be
L8 o mmhé%ﬁ §§1@&%ﬂa 4 80 uRthAE (¢ egda&tuttdm inches)

gI and fluid path 290. Specifically, the flQange 2

abmxerﬁlelrya{ﬁﬂg sﬂfﬂaye Poivihietiahe rplver Tl i riobEally b%embled. When the

_concavi t it al so protrudes out over the proxinal
indgd emidhet nysmgfel t70 are coupled, the rotating member 180 will

compress slightly into the gland material in the cavity 240, causing the bottom
surface 212-of the wings 210 to contact the mating surface 250. This also creates a
seal between the hemispherical surface 190 of the rotating member 180 and the
concavity 240.

In certain embodiments, the mating surface 250 and the vertical walls 257
may be in the form of a C-shaped grove 320 cut into the top surface 255 of the
internal gland 230. Figures 6A and 6B show an exemplary C-shaped grove 320;
however, the grove may be any shape capable of receiving the wings 210. The C-
shaped groove 320 may improve valve flushing by providing a uniform plane,
thus minimizing places (e.g., crevices or corners) in which debris and fluids can
collect.

As noted above and shown in Figure 6F, the rotating member 180

compresses the flange 294, creating a contour that generally conforms to the
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flow path 290. As a result, both normally and when
within the valve 10, the flange 294 narrows the

wWEe@gim@ko openi ng 292 as conpared to the renmai PAEUSNT/008779

the flow path 290. As described in greater detai

bel ow, the flange 294 seal s agai nst the hem spherica
surface 190 of the rotating nenber 180 as the valve 10
transitions between nodes. Accordingly, when in the

cl osed node of Figure 4A, the flange 294 prevents
fluid | eaking fromthe channel 220 fromentering the
flow path 290. In other wordsyg when in the closed
node, the flange 294 maintains the fluid seal of the
valve 10. In a correspondi ng manner, when in the open
node of Figure 4G the flange 294 seals the perineter

hemibpteeritad batfacp 90 Bﬂttézr%taﬁn% hentla180. Diathgedpetafon, the
This ensures a substantially |eak free connection

fhepedes nmiiataissbentachenihethe 2@misphieti¢ Sﬁrf@me ﬁ;&@ th ggsentially
in the open node of Figure 4G The |nterp 230
veiPes agrpss shedititace- Syrdoing sosdedianse it elteniy Ytq{sates a wiper

S.2 o)
st e hehl Sl AL bt ?%bﬁéft%"%q? G PR 100, fysaleo
shB& RlE ?‘ﬂ?é 68, | tAB 1410 nde@nisd a8 e paeh Q90 & nyablv@dZh the proximal
bet ween the top surface 255 and the mating surface
end(®292| ”ﬁherqﬁoﬁ the Bvhee dipmensiontof the gi/artdgmembkrsﬂqw gath 290
surfaces B and C which are consi dered conpllnentary

m@ie@fs%rfgomometmexxm%leqwa?%q%ha Dl end 8

npld nent ar e W 1 Th
COTP I Ko i B N85S R RS ST Rl oo
Wepiher3Gne E’ﬁ’ecﬁ@ﬂﬁﬁ&@hﬁqe&x@ 4056itAe vialiRe 10 #%d Qe Fdiiting member
rotating nenber 180. Specifically, the edges 211 of
M80Negirdlid otebethebiings@10tegin todemess the glantdenaterial at surfaces
vertical walls 257 at all times, even as the valve 10
i ma‘illﬁ inito lae treesRes 316 Bhe easasses §38 @ndAhe elassemer properties of

odi nts ve n s ch const.an n
tls'le aterﬁ prov?(?e a sp191ng orce?n a élrectno%ooggosting the motion of

the wings 210, and bias the valve 10 toward the closed mode. The vertical walls
257 between the top surface 255 and the mating surface 250 substantially prevent
the rotating member 180 from sliding, and essentially allow only rotational
movement. The vertical walls 257 also cooperate to prevent the rotating member
180 from twisting generally about the longitudinal axis of the valve (or generally
about an axis that is generally parallel with the longitudinal axis of the valve). In
other embodiments, the vertical walls 257 are not necessary to prevent such
sliding.

The hemispherical surface 190 of the rotating member 180 will continue to
slide along the surface of the cavity 240 until the vaive 10 is fully open, and the
member channel 220 fluidly communicates with the member fluid path 290.
When the valve 10 is in the open mode, the flange 294 surrounding the member

fluid path 290 creates a seal around the member channel 220, preventing fluid
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Mor eover, as known by those in the art, silicone is
not conpressible. Accordingly, the internal gland 230
wham7a220 r of recesses 310 bel ow surfaces B apdr/GS100008779
all ow gland material (e.g., above the recesses 310) to
deforminto their space as the valve 10 transitions
fromthe open to the closed node. Assenbly processes
position the rotating nenber 180 in the concavity 240
of the internal gland 230 so that the hem spherica
surface 190 of the rotating menmber 180 sits within the
cavity 240 and the wings 210 sit at surfaces B and C
above the gl and nenber reces88s 310. The wi ngs 210 are
oriented so that the bottom surface 212 of each w ng
210 lies flat on the mating surface 250, thus causing
I 3 r
Lok b TR ¥ s R R 160 280 dnindc i gt 23 and back
tHrbgh by eanetied angl e (see Figs. 4A-4G . Wen fully
assenbl ed, the inlet and outlet housing 160 and 170
squ eEIgelre ﬁeshwrsg:spmss dusuhtinglvmeraftagplung itysrftiBusti8ive uses

effectively biasing the rotating nmenber 230
O‘!a@‘ed%%‘ﬁgls‘éﬂvﬁ Bevét ISHRRST RN Ao Bt AteANgh @%ﬂlﬁﬁ t? 8PP¢

nment th t at|
med atI?J %% e th CS arlgﬁﬁ %;O'{‘iglﬁ ﬁgﬁtdslg Hg&/&rz% 3 %Cﬁla\{/alve 10
s}QﬁllBrBeQﬂ@d'neU"(@ JdRatifidy 'ﬂ)tnd%ftotaﬁ9 ARhbEESH aﬂ\@lalft%r 35%
In such enbodlnents the'inlet ahd outlet housings 160
dsnondétiosl Mtdrlgropm’lp sesbbingpethe digsal poOt 120t of thleanedical valve
material when the valve 10 is assenbled. This creates

1Qy agpgiggbpystitions 28 sereats the medical yalye 10re the igsiept 80 (step

' f J i.d
7 FIRAHE T H R eRiRL Bres e 0 M BOE  dstigport 120 ofthe
oriERRE Y a k@010 @ BeRGtdter ALIbnikR @ex‘i{hﬁxta?és ARG M ?r?s%n@& into the

the rotating nenber 180 in the cl osed node, and t
patkeritead0 (céaFipeire 220 when in the cl osed node.

After connecting the valve 10 to the patient 30, the medical practitioner 20
swabs the valve proximal port 110 and inserts the medical instrument 40 into the
proximal port 110 (step 720). Connection and insertion of the medical instrument
40 creates a positive displacement at the distal port 120 of the medical valve 10.
As the medical practitioner 20 moves the medical instrument distally (step 730)
into the medical valve 10, the tip of the instrument 40 slides along the proximally
exposed surface 200 of the rotating member 180 to rotate the rotating member
180. The rotating member 180 continues to rotate until the member channel 220 is
in fluid communication with the fluid path 290. At this point, the proximal port
110 and distal port 120 are also in fluid communication, and the valve 10 is open.

As noted above, the valve 10 requires a relatively low prime volume
because medical instruments 40 used to open the medical valve 10 take up most

of the volume within the medical valve 10 (see Figs. 4A to 4G). Additionally,
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As an exanple, the rotating nenber 180 and interna
gl and 230 nay be designed so that the wi ngs 210 extend
wa2®makde2di st ance (e.g., about 0.005 inches) aROWESI00B008779
mati ng surface 255 when the valve 10 is not fully
assenbl ed. Wen the inlet and outlet housings 160 and
170 are coupled, the rotating nenber 180 will conpress
slightly into the gland material in the cavity 240,
causi ng the bottom surface 212 of the wings 210 to
contact the mating surface 250. This al so creates a
seal between the hem spheric surface 190 of the
rotating nenber 180 and the concavity 240. In certain
enbodi nents, the mating surface 250 and the vertica
wal | s 257 may be in the formof a C shaped grove 320

b&ddlist MOdistEnhaR aBdr a26€ c135metime e shart L4 Datughanay be formed
230. Figures 6A and 6B show an exenpl ary C- shaped

oprmit tubauo Sy e
Fierto b Ao Ak
RS AP Bt A P o o
BB, S SRt ol TSR 20 it

a@enAIsedrl ymedidationsotthe phaaend s plefshieonhy slepfeasdhe gpringe

the rotating menber 180. During operation, the flange
p%gggmnnlt. d taamséewﬁxaedmnph ntﬂr?et%ﬁé?ﬁt@ﬁh &p; Alermatively: ghe
) and essent| i h f . doi
rigglicqligar o SRR TR ye PR s Pl B ol
agai t ' i€ t : i
e g HEREERAE LR trafer3 2 g Hoediial A cAA0A Aean
&R e ihd hdiRa iRst2heh s (sigp 780)ed salisdussed abaverahe eredlical

292. Therefore, the inner dinension of the gland

pmactiteoner 20whpatd tal@Qcare not to squeeze the sides of 8’1e syringe or medical
instrument 40. Doing so may create a positive or negative displacement at the
distal port 120 of the medical valve 10. If done properly, removal of the medical
inst.rument 40 should result in a substantially neutral displacement ht the valve
distal port 120.

As discussed above with reference to Figs. 4A to 4G, the rotating member
180 will begin to rotate back toward the closed position as the medical
practitioner 30 withdraws the medical instrument 40 from the medical valve 10.
Only a small amount of rotation is required to fully close the valve 10, although
the rotating member 180 will continue to rotate back to the rest position shown in
Figure 4A.

It should be noted that the above embodiments describe a medical valve
10 in which the proximal port 110 and the distal port 120 are aligned with one

another. However, in various other embodiments of the present invention, the

medical valve 10 can include a Y-site branch 100A (e.g., see Figure 2B). The Y-site
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increases fromthe proximal end 292 to the distal end
294. Referring back to figures 4A-4G to reiterate
wowao/1zeeld ti onal detail, as a user inserts therP@EUSAT/008779
instrument 40 into the valve 10 and the rotating
menber 180 begins to rotate, the wings 210 begin to
depress the gland material at surfaces Band C into the
recesses 310. The recesses 310 and the elastoneric
properties of the gland material provide a spring
force in a direction opposing the notion of the w ngs
210, and bias the valve 10 tg@@rd the cl osed node. The
vertical walls 257 between th€ top surface 255 and the
mati ng surface 250 substantially prevent the rotating
menber 180 fromsliding, and essentially allow only
bR 100PEMaR4BIRN Erond e N&dihE 8b0 ¥akdren 45Lsik 8Rannel. The Y-
cooperate to prevent the rotating nenber 180 from
sitevelsdnmed ngggniee i flyichbomimudieati angiithudiensdlvadistalgbort 120. To
valve (or generally about an axis that is generally
epsirg| stetilityy the Yiséeicbagheluany Mavexitesitient diaphapge) or pryalve of

th di ts, th ertjcal |l s 257 .not
s T Y e s R A
surf aGg aisgﬁgﬁ%or{tﬂg tbHRE g gg@t i odH&ni4 {?6&&%! a{%‘ét@ﬁ refer to

to slide surface cavity unt i e

theahseeoflibeimiedichl yalope0 in patehhier Revpiel tghasathg’?POwever, the
fluidly comunicates with the menber fluid ?ath 290.
nwekealtviadve/Hl gan algoibe usedtindhe penphedvacaitisal irshwgéry2@other

surroundi ng the menber fl ui ath 290 creates a seal , . .
NQPRANEE AETRSnEEF SARRIfe P 19 ,ICIaP@\%)éﬁvi%_& Yolth 0 a5 R dpjection
R T R A

pr oc @8 adiitioss bk abldiDabiee, Althduph Whédtidf¥h®Embodiments above

illustrative uses of the nmedical valve 10. It is

despibre amtatiog meemnbenl 80 ade fraocorgidnmateriaj aod a internal gland
230 made from a resilient or elastomeric material, the material characteristics
may be reversed. For instance, the rotating member 180 .can be a resilient
material while the gland may be a rigid material. In such embodiments, the valve
operation will be very similar in many respects, but complimentary to that
discussed. For example, the interaction between the wings 210 and the mating
surface 250 on the internal gland 230 differ. Specifically, instead of the rigid
wings 210 deforming the elastomeric gland material into the recesses 310, the
rigid gland material will deform the elastomeric wings. However, the gland will
still bias the valve 10 toward the closed position. The deformation of the wings
210 will create the spring force, rather than the gland material deformation.

Figures 8A to 8C show alternative embodiments of the rotating member

180. As mentioned above and as shown in Figure 8A, the rotating member 180
may have grooves 810A and 810B (Fig. 8A) to improve flushing and/or for
directing fluid toward the inlet 224 of the member channel 220. Among other
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nmedi cal practice, the proximl port 110 and di stal
port 120 of nedical valve 10 should be cleaned (e.g.,

wenabbhz@»0 prior to any connection and after anpCT/US2007/008779

di sconnection. After properly swabbing the distal port
120 of the nedical valve 10, a nedical practitioner 20
connects the nedical valve 10 to the patient 30 (step
710). To do so, the nedical practitioner 20 may
connect the distal port 120 of the nedical valve 10 to
the catheter 70, which term nates at a needle inserted
into the patient 30 (see Figu 1). After connecting
the valve 10 to the patient 30, the nedica
practitioner 20 swabs the valve proximl port 110 and
inserts the nedical instrunment 40 into the proxinal
vpy's, tHel €hariiedPmasd xterfeD FESIHY eauaafiuy FESHh!th€ Redfer LR Ghe
nmedi cal instrunent 40 creates a positive displacenent
paoxiohallylexpegedmmrfaceé2000f t he nedi cal val ve 10. As the
medi cal practitioner 20 noves the nedical instrunent

di st £M §'qQun &p Fisoe 8Bnthe ratating memaber Hi0may@lsa have i p

i 7 | ides al t.he proxinall
ko B AIRN bod eiteb ik i e bern e iosed surface
200! Bl pidiudiBha bl Ay BP AL ' ;
180 colran [ nuels to % at e unﬁgpﬁgﬁ%n%ﬁgg?dﬂc%gﬁggﬁhgﬁaybe
locatedhiri h wiadiegyo ofiplaicesadn oite pidximiallg expobed paifhce?S0D. FAE
this point, the proxinmal port 110 and distal port 120
eXARPAE, 5 shaw i1} HisesadBnthedptating memhend 80 ahasehage a griangular

en, As note ve,  the valve 1Q requires
P pHEy B DA toeetet e paias o0 &b direiare chanmel 220 and o
PR i
R o B Lo R0 LR TR Gh e M fad i fmber
chagsel 228. t 0 4G). Additional |y, because the di sconnect
and valve closing tine is short, a vacuum nay be

f or B shownin Figure 86l imeombembddimmends, dhé niersbeuchemtnel 220

P _ _ :
oD RO 81 § st s eaer 1601 btead, the rotating member 180

may have a member channel 220B that extends between the proximally exposed
surface 200 and the hemispherical surface 180 along the outer surface of the
rotating member 180.

Figures 9A and 9B show a cross sectional view of the medical valve 10
with the rotational member shown in Figure 8C. Figure 9A shows the medical
valve 10 in the closed mode, and Figure 9B shows the medical valve 10 in the
open mode. The operation of this embodiment of the valve 10 is substantially
similar to the operation described above. The leading edge 226B of member
channel 220B passes the first edge 296 of the fluid path 290, thus causing the
valve 10 to open. As with some other embodiments, only a small amount of
rotation is required to transition the valve back to the closed mode (e.g., only a
small amount of rotation is required to fluidly disconnect the leading edge 226B

of the member channel 220B from the fluid path 290).



are in fluid comuni cation, the nedical practitioner
20 can transfer fluids to or fromthe patient (step
wqa@y/120600 exanpl e, if the nedical practitionePCR0S2007/008779
wi shes to admi nister a nmedication to the patient 30,
he/ she may depress the syringe plunger and transfer
the nmedication into the patient 30. Alternatively, the
nmedi cal practitioner 20 nmay withdraw bl ood fromthe
patient 30. After conpleting the fluid transfer(s),
the nedical practitioner 20 can renove the nedica
instrunent (step 750). As d|% ussed above, the nedica
practitioner 20 should take cdre not to squeeze the
sides of the syringe or nedical instrunent 40. Doing
SO may create a positive or negative displacenment at
the digiy h&ﬁéhb&%@ d@sfm%ﬁ%n@@l&s@s WHOE ekBm 1£ &Hﬁodlments
properly, rennva of the nedical instrunent houl d
of gelihvvention issihsilildrtid @pparenethiat dhogdi skﬂllal:ﬁmmat art @in hike
val ve distal port 120. As di scussed above with
vmﬁw mmﬂeﬁcajlqnsqbat whll pehigege some ofdharidngniageb of thegipvention
' 5-%§n to,.rotate back to %%nthe ¢l osed position
wittiqie BiRefrop & fhF Shne PRERENRE t he ‘medi cal
instrunment 40 fromthe nedical valve 10. Only a small
anount of rotation is required to fully close the
val ve 10, although the rotating nenber 180 wil|l
continue to rotate back to the rest position shown in
Figure 4A. It should be noted that the above
enbodi nents descri be a nedical valve 10 in which the
proxi mal port 110 and the distal port 120 are aligned
wi th one anot her. However, in various other
enbodi nents of the present invention, the.nedica
valve 10 can include a Y-site branch 100A (e.g., see
Figure 2B). The Y-sitebranch | O0A may extend fromthe
housing 100 to forma Y-site channel. The Ysite
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channel may be in fluid comunication with the valve
di stal port 120. To ensure sterility, the Y-site
webannzie2iray have a resilient diaphragm or a Rel/us2001/008779
sonme type. Alternatively, the Y-site channel nay have
no valving neans. It is also inportant to note that
t he enbodi nents di scussed above refer to the use of
the nedical valve 10 in patient or hospital type
setting. However, the nedical valve 10 can al so be
used in the bio-pharmaceutical industry or other
non-patient setting. For exaqgle{ a technician 20 can
use valve 10 as an injection Or aspiration site in a
bi o- phar maceuti cal manufacturing or R&D process. In
addi tion, as noted above, although nost of the
VWeH1Gd kg igbove describe a rotating nmenber 180 nmade
froma rigid material and a internal gland 230 nade
froma resilient or elastoneric material, the material
characteristics may be reversed. For instance, ﬁhe
1y ot ath mgdicabvalvelwyipganapes made Iﬂi‘%trRefﬁﬁiSeﬁ‘inéll i frd a
he . gl and be i gk ¢ ma ials. | c ‘i o
cloe ol e herterds AU BolP 36 bRtV Qupprising:
| N MRGJRSPREViIRg AMnIGUR AdBRileg Y to that di scussed.
For exanple, the~interaction between the w ngs 210 and
t he mabtdtihghichées 2D aonetiber chamnelathegbtatthg?8@mber being

differ. Specifically, instead of the rigid w ngs 210
raetajriaito gausecthevadvotrsirprsigpa feprthe Fioged mreds fthidie open mode

recesses 310, the ri.qi | and eri.al Wl defo :
SEFECTBRAP B AEc HBRgRITY EHE Thf R i e dfegPauiay
1 et 08EInBRH lPFpenThfdde; and
C§§?3¥ﬁ§¥?3%QE% t egﬂ§ﬁgésglo wi || creatéx}he ;h??ng
f or ce rebiel€indniiber bihsing!the dotatihgeinbdefmwand thenclosed mode,
Figures 8A to 8C show alternative enbodi ments of the
thetaetiating member sidmng Aengtie resiliant aprubenwdeagoshtigbetween

in Figure 8A the rotating nmenber 180
the opeg mode and closed moée. g

2. The medical valve as defined by claim 1 wherein the rotating member

substantially does not move longitudinally within the housing,.

3. The medical valve as defined by claim 1 wherein the rotating member has
a first surface with a portion that has a generally hemispherical shape and a
second surface that is generally proximally exposed, the member channel

extending between the first and second surfaces.

4. The medical valve as defined by claim 3 wherein the first surface also has

a portion that is generally cylindrical.
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may have grooves 810A and 810B (Fig. 8A) to inprove

flushing and/or for directing fluid toward the inlet
wQ2w708062the nmenber channel 220. Anpbng ot her wayBCT/UR®07/008779

channels may extend radially outwardly fromthe center

of the proximlly exposed surface 200. As shown in

Figure 8B, the rotating nenber 180 nmay al so have

protrusi ons 820A and 820B extending out fromthe

proxi mal |y exposed surface 200. The protrusions nmay be

any nunber of sizes and/or shapes and nay be | ocated

in a variety of places on theggproxinally exposed

surface 200. For exanple, as shomn in Figure 8B, the

rotating nenber 180 nay have a triangul ar shaped

protrusion 820A | ocated on one side of the nmenber
schanmak mRedicalnchlde BS HefREE b ?r(‘d?éinﬁ@ afrdelr thierfitst anfS820ms a

| ocated on the other side of the menber channel 220.
sedinghwontionrthat fumes 86liding seehwitbrtbediesiiansmentizernenber

channel 220 does not pass through the rotating nenber

180. Instead, the rotating nenber 180 may have a

nenb cha 20B th .

6pr ox g ebeRwga s Hfned By G, SRHEE  cdeiBrising a syvabbable
nithb8CRaHAG tAL 9@t he outer surface of the rotating

menber 180. Figures 9A and 9B show a cross sectiona

view of the nedical valve 10 with the rotationa

menber shown in Figure 8C. Figure 9A shows the nedical
7val v&@heonedicehealyp @s é@ﬁﬁe‘é@y e EivefArerotestRibapip member

nmedi ¢ | ve nmode. The operation of
h?ﬁ?§e@ﬂﬁ§§FﬁBﬁfuﬁ?g% ﬁv&ﬁ%ﬁ'lo is substantially
simlar to the operation described above. The | eading

edge 226B of nenber channel 220B passes the first edge
8296 dahethedichlivalvpak kiefif8d Hyhdsine dushergirt the resilient member has

a concavity supporting the rotating member.

9. The medical valve as defined by claim 8 wherein the concavity is in

registry with the rotating member.

10.  The medical valve as defined by claim 8 wherein the concavity has a
substantially spherical shape with a first radius of curvature, the rotating
member having a first surface with a portion that has a generally hemispherical
shape with a second radius of curvature that is substantially the same as the first

radius of curvature.

11.  The medical valve as defined by claim 8 wherein the rotating member has
a first surface that contacts the concavity, the first surface and concavity having

different shapes.
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valve 10 to open. As with sone other enbodi nents, only
a small anmount of rotation is required to transition

wao b®7azlere back to the cl osed node (e.g., onl yPEr/B8ab1/008779

anount of rotation is required to fluidly di sconnect

the | eadi ng edge 226B of the nmenber channel 220B from

the fluid path 290). Al t hough t he above di scussi on

di scl oses various exenpl ary enbodi nents of the

invention, it should be apparent that those skilled in

the art can make various nodifications that wll

achi eve sone of the advantagq%(ﬁ the i nvention

wi t hout departing fromthe true scope of the

invention.What is clainmed is: 1. A nedical valve

havi ng an open node that permts fluid flow, and a :

12! os¥He iR cANAllv@ hedenhsd bl lsinf 1 Wherbherh@Bdtifiaht member has
val ve conprising: 5 a housing having an inlet and an
aguernbers flaid patht thegethremigg amd ahwiping sésdraboba Anementer fluid
rotatin% menber being rotatable to cause the valve to
Patta fRe Fotaing maeMbREPESSE RSN the WiRinG rah toHyidlyrseal about

i nsert.i on, of nmedi cal inplenment into the inlet, the
ﬂ#% egﬁx% gﬁﬁgetfluidly communi cating the inlet and the

outl et when in the open node; and io a resilient

menber biasing the rotating nenber toward the cl osed
1B deThe heediohladdlng asrdetiaed dlyidhingl altangirt the residicht a@mber has
menber when rotating between the open node and closed
a ik forxecqaiyingrdaformed zesiliens snefeberragtasial sykgmihe valve is in the
wherein the rotating nenber 15 substantially does not
oﬁﬁgg“ﬂghgitudinally within the housing. 3. The nedi cal

val ve as defined by claim1 wherein the rotating

menber has a first surface with a portion that has a
14enerakiyediesl wibe bk dafinshapaidndl aviseepntheSdsilidfmember is
that is generally proximlly exposed, the nenber
ché¢minallly bonded to the housing.

15.  The medical valve as defined by claim 1 wherein the member channel has
a distal opening with a long dimension and a short dimension that is generally
perpendicular to the long dimension, the rotating member being rotatable in a

direction that is generally perpendicular to the long dimension.

16.  The medical valve as defined by claim 15 wherein the distal opening is
one of generally oval shaped, generally rectangularly shaped, or generally

elliptically shaped.

17.  The medical valve as defined by claim 1 wherein a positive fluid
displacement occurs at the outlet during connection of the medical implement,
and a substantially neutral fluid displacement occurs at the outlet during

disconnection of the medical implement.
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20 extendi ng between the first and second surfaces. 4.
The nedi cal valve as defined by claim3 wherein the

wo peogti2eser f ace al so has a portion that is generp@l/Ug2007/008779

cylindrical.5. The nedical valve as defined by claim3
wherein the first surface has a sealing portion that
forms a sliding seal with the resilient nmenber. 6. The
nmedi cal val ve as defined by claim1 further conprising
a swabbabl e nenber sealing the inlet. 7. The nedica
val ve as defined by claim®6 wherein the swabbabl e
menber has a recl osabl e apertggre therethrough. 8. The
nmedi cal val ve as defined by claim1 wherein the
resilient nmenber has a concavity supporting the
rotating nenber. 9. The nedical valve as defined by
claim8 wherein the concavity is in registry with the
rotating menber. 10. The nedical valve as_defined by
18/ ai Fhe murdicelj valvées defined byyclaias! avhaspist thetrptating member
spherical shape wth a firgt radius of curyature, the., .
rotgtesabout ARAEE P REQMTfteer degrees OF fest ko @%%Yéﬁ?fo‘?ﬂeshthe inlet
a%ggﬁegaa 8 general |y hem spherical shape with a second

uS 6f curvature that is substantially the sanme as
the first radius of curvature. 11. The nedical valve
as defined by claim8 wherein the rotating nenber has
18. f i The medicabealvhas defined byslaie ovrerain the rotating mespber
surface and concavity having different sha es.lZXiThe. 1
rofaiRscH|a Jiffeyen trnedes Tade apiiecmeaifa) IRRLSTRH 1f HEsed proximally,

i Lient h '
o P e 0 T L R R Ry e
dRbathsge menber pressing against the w ping seal to
flurdly seal about

20. The medical valve as defined by claim 1 wherein the medical implement is

one of a syringe, tubing, or a male port on a fluid transfer device.

21. 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;

a rotating member with a member channel, the rotating member being
rotatable to cause the valve to transition from the closed mode to the open mode
after insertion of a medical implement into the inlet, the member channel fluidly
communicating the inlet and the outlet when in the open mode; and

a resilient member having a concavity supporting the rotating member.

22.  The medical valve as defined by claim 21 wherein the resilient member

biases the rotating member toward the closed mode.
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the nmenber channel. 13. The nedi cal val ve as defined
by claim 1l wherein the resilient nenber has a void for

wo eeitmionyy def orned resilient nmenber material REEOS100B008779

valve is in the open node. 14. The nedi cal val ve as
defined by claim1 wherein the resilient nenber is

chem cal ly bonded to the housing. 15. The nedica

val ve as defined by claim1l wherein the nmenber channe

has a distal opening with a |Iong dinension and a short

di mension that is generally perpendicular to the | ong

di nensi on, the rotating nmenbeggbeing rotatable in a
direction that is generally perpendicular to the |ong

di mension. 16. The nedical valve as defined by claim

15 wherein the distal opening is one of generally oval
hapethe medtmabivhiverasalefirgd 1oy byirs 2dpeleredt HEeRRABHE Ynember
elliptically shaped. 17. The nedi cal valve as defined
shigles plang the\gasilienhmenplryi whewr rétating hitwpém tenepen mode and
($CCﬁfs at the outlet during connection of the nedica
 ASCERBAt, and a substantially neutral fluid

di spl acenment occurs at the outlet during disconnection

of the nmedical inplenment.18. The nedical val ve as

Hef | N dpdidadiflvk 260RIERIEA By 8lalrR 28 tWREH IR FREfesliRhRh&aber
about an arc of about fifteéen degrees or less to

Hals i mpinbeir Sludd peth thevettiroligh, thednéfdenflui@pathlBeinghart of a

8i al valve as defined by claim1l wherein the

ff‘g 5?‘ ’@eﬁ%’fb’éﬁn tBe frletand oxtlgt whepdntheppen arodetlee watating
teal nt..ksS urge roxima|ly, the angul ar

hERPIEALERE 0% PRl G RbrERERr Bl e belfeRe g dien

Mbdeah@ cid¥ed mode.

25.  The medical valve as defined by claim 21 wherein the member channel

_has a distal opening, the resilient member substantially covering the distal

opening of the member channel when in the closed mode.

~26.  The medical valve as defined by claim 21 wherein the rotating member

substantially does not move longitudinally within the housing.

27.  The medical valve as defined by claim 21 wherein the rotating member
has a first surface with a portion that has a generally hemispherical shape and a
second surface that is generally flat, the member channel extending between the

first and second surfaces.

28.  The medical valve as defined by claim 27 wherein the first surface also has

a portion that is generally cylindrical.
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cl osed node. 20. The nedi cal valve as defined by claim
1 wherein the nedical inplenent is one of a syringe,
wo erngpe2®r a male port on a fluid transfer deRCTES2082008779
A nedi cal val ve having an open node that permts fluid
flow, and a cl osed node that prevents fluid flow, the
nmedi cal val ve conprising: a housing having an inlet
and an outlet; a rotating nmenber with a nenber
channel , the rotating nmenber being rotatable to cause
the valve to transition fromthe cl osed node to the
open node after insertion of gynedical inplenent into
the inlet, the nenber channel fluidly comrunicating
the inlet and the outlet when in the open node; and a
resilient nmenber having a concavity supporting the
2%t atThegmedidaévalve2is deifimeddsli daim 24| fuethas comiprisén bpwabbable
cIa|n121 wherein the resilient nenber biases the
r aeplinentherinlebnar d t he cl osed node. 23. The nedi cal
valve as defined by claim21 wherein the rotating
menber slides along the resilient nenber when rotating
Joet Vepk #1208 AP %ma&%ed&ﬁ@d%fpé@ﬁn P dGhereth tﬂé‘?esﬁfe‘ill‘t Gmber
val ve as defined by claim?2I wherein the resilient
hsnbeenttas faidpaie thérethrdughtandt dreipingr @ubibodtthe member fluid
menber fluid path being part of a fluid channel
rshviderrotdting membegmressing egaipisethe wining seplde fhwidly; seal about
he Qp%atln QEnber sliding along the resilient menber
?BFW%H‘ etween the open node and cl osed node.
25. The nedical valve as defined by claim2l1 wherein
t he nenber channel has a distal opening, the resilient

IENbeThstesli@N vhRld 36 Eefiteid Hg clafif Xliwhedein the resilient member
has a void for receiving deformed resilient member material when the valve is in

the open mode.

32.  The medical valve as defined by claim 21 wherein the resilient member is

chemically bonded to the housing.

33.  The medical valve as defined by claim 21 wherein the member channel
has a proximal opening and a distal opening, the proximal opening having a

larger area than the area of the distal opening.

34.  The medical valve as defined by claim 21 wherein the member channel
has a distal opening with a long dimension and a short dimension that is
generally perpendicular to the long dimension, the rotating member being

rotatable in a direction that is generally perpendicular to the long dimension.
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openi ng of the nmenber channel when in the cl osed node.
26. The nedical valve as defined by claim2l1 wherein

W0 b@7natead i ng nmenber substantially does not nORET/US2007/008779

longitudinally within the housing. 27. The nedica

val ve as defined by claim21 wherein the rotating

menber has a first surface with a portion that has a

general ly hem spherical shape and a second surface

that is generally flat, the nenber channel extending

between the first and second surfaces. 28. The nedica

val ve as defined by claim27 gperein the first surface

al so has a portion that is generally cylindrical.?29

The nedi cal valve as defined by claim?21 further

conprising a swabbabl e nenber sealing the inlet. 30.

3bhe ridd medicahivelyeass didirieddry Hpin[3di wihebimtter distal opening is

resilient nmenber 5 has a nepber fluid path

qn?eqfe&qalﬁa}bho‘éﬂ&hapﬁﬁpgwr%@é Fefé%ﬂllaflﬁéhﬁﬁﬁﬁé?r gangraily
: Fclf rotatlng menber pressing agai nst the w ping

S ¥ 33 8ry seal about the nmenber channel. 31. The

nmedi cal val ve as defined by claim21 wherein the

resilient nmenber io has a void for receiving deforned

asesi | A endédioEintedve hatvitg @l opdre mddecthuapeanits fiuid floer, and a

open node. 32. The nedi cal valve as defined by claim

ctaseghmpdp thatrrrevents luidiflavenibermedicshestve spmprisirgled

to the h 15 33.. Th di defined by .
i ai i BLIRE PaVITE 0 THE Y ~B e TR RSO SIS 4 fuid
(%Eﬁﬂhf@etMHth iflbAhn@ PROLAHet WhEN BL O BBLn ARSI, N9

aving a
a rotating member with a member channel, the rotating member being

rotatable to cause the valve to transition from the closed mode to the open mode,
the member channel fluidly communicating the inlet and the outlet when in the
open mode; and

a resilient member having a member fluid path therethrough, the member
fluid path being part of the fluid channel when in the open mode, the rotating
member sliding along the resilient member when rotating between the open

mode and closed mode.

37.  The medical valve as defined by claim 36 wherein the rotating member is

rotatable after insertion of a medical implement into the inlet.

38. The medical valve as defined by claim 36 wherein the resilient member

biases the rotating member toward the closed mode.

39. Themedical valve as defined by claim 36 wherein the resilient member

has a concavity supporting the rotating member.



| arger area than the area of the distal opening. 20
34. The nedical valve as defined by claim2l1 wherein
wo b@7iesber channel has a distal opening w th BCT/081907/008779
di mensi on and a short dinmension that is generally
per pendi cul ar to the | ong dinmension, the rotating
nmenber being rotatable in a direction that is
general ly perpendicular to the | ong di nension.35. The
nmedi cal val ve as defined by claim 34 wherein the
di stal opening is one of generally oval shaped,
generally rectangul arly shapeg, or generally
elliptically shaped. 36. A nedical valve having an
open node that permts fluid flow, and a cl osed node
that prevents fluid flow, the nedical valve '
conprising: a housing having an inlet and an outl et,
t he housing containing a fluid channel between the
40.n| efThandedihal alve es defined by daim 3p vihereiadhe anembgr finnel
menber with a nmenber_channel, the Lota%i nber,
hpgp gistabepeniBBethegesiligabmemebsrgayeripg the g’%%gf PR Eom
the cl osed node to the open node, the nmenber channe
fluidly communicating the inlet and the outlet when in
he : bl b9 Uaite 8O hdiai the rotdR{Deember
4?1ui3m%g?ﬁggﬁg¥§?ﬁF§S§ﬁ§é§ﬁgn%%nber fluid path being
siBéthnBhlly deed hut thovkedangitudirellyi withirethederusimgle, t he
rotating nenber sliding along the resilient nenber
when rotating between the open node and cl osed node.

37. e nmedi cal val ve as defined | ail m 36 te
4he ridedpf afﬁé‘ﬁlb"é AS i%§%PSg ziya‘g?lé“ g¥P’V erlelr{‘s%ﬁr;ggan "t H‘f mber
i . SRR HORON BGt hAL §leendily KiEnEpAEARA] shape and a
HIE A 3L s R TR AR s s Agensmlly MenfPALEeal shap
sB&IHBSurface that is generally flat, the member channel extending between the

first and second surfaces.

43.  The medical valve as defined by claim 42 wherein the first surface has a

sealing portion that forms a sliding seal with the resilient member.

44.  The medical valve as defined by claim 36 further comprising a swabbable

member sealing the inlet.

45,  The medical valve as defined by claim 36 wherein the resilient member
has a member fluid path therethrough and a wiping seal about the member fluid
path, the rotating member pressing against the wiping seal to fluidly seal about

the member channel.

46.  The medical valve as defined by claim 36 wherein the resilient member is

chemically bonded to the housing.
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bi ases the rotating nenber toward the cl osed node. 39.
The nedi cal val ve as defined by claim 36 wherein the

w0 e®7h2epd nmenber has a concavity supporting tPer/Us2007/008779
rotating nenber.40. The nedi cal val ve as defined by
cl aim 36 wherein the nmenber channel has a distal
openi ng, the resilient nenber covering the distal
openi ng. 41. The nedi cal valve as defined by claim36
wherein the rotating nmenber substantially does not
nove longitudinally wthin the housing. 42. The
medi cal valve as defined by cdzai m 36 wherein the
rotating nenber has a first surface with a portion
that has a generally hem spherical shape and a second
surface that is generally flat, the nenber channe
ext endi ng between the first and second surfaces. 43.
The nedi cal valve as defined by claim42 wherein the

47 r siTheunedisal yrlye as defined dypdain 36 wheaeinf themsember channel
sliding seal with the resilient menber. 44. The .

hag aiprgrimal qreniag ga iaﬁ%‘atah)?PE’f“é‘igrﬁ}S%PlfWWé ppening having a

| Si b ling the inlet. 45.
I%gpé%%itggp%g% %&hgg?ﬁ%%gé%@ﬁ% aim 36 wherein the
resilient nmenber has a nenber fluid path therethrough
and a w ping seal about the nenber fluid path, the
480t atlhegnedichlevalpe es defiged dai disitn Bd evheirpintfestabedchannel
fluidly seal about the menber channel. 46. The nedi cal
hgs pyRstabopeningauithp lengidimspsighans ashors dimensioarthat is

. is chemcally bonded. to the housjng.47. The, .
PR P RAO B o R b i 4B R i T being
Sme it hameliocnagad i HRgn AN el ;
ropeni ng, tﬁe prooxi ?rals%ggénéliﬁjgpéﬁg\%ﬁﬁg&é I artgg(rii&gé ggmenswn'
than the area of the distal opening.
49.  The medical valve as defined by claim 48 wherein the distal opening is

one of generally oval shaped, generally rectangularly shaped, or generally
elliptically shaped.

50.  The medical valve as defined by claim 36 wherein a positive fluid
displacement occurs at the outlet during connection of the medical implement
and a substantially neutral fluid displacement occurs at the outlet during

disconnection of the medical implement.

51.  The medical valve as defined by claim 36 wherein the rotating member

rotates about an arc of about fifteen degrees or less to fluidly disconnect the inlet

and the outlet.

52.  The medical valve as defined by claim 36 wherein the rotating member

rotates at a different angular rate as the medical implement is urged distally, the
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48. The nedical valve as defined by claim36 wherein
t he nmenber channel has a distal opening with a | ong

walzesensicen and a short dinmension that is generedT/¥S2007/008779

per pendi cul ar to the |long di nmension, the rotating
menber being rotatable in a direction that is
general ly perpendicular to the |ong dinension. 49. The
nmedi cal val ve as defined by claim48 wherein the
di stal opening is one of generally oval shaped,
generally rectangul arly shaped, or generally
elliprically shaped. 50. The di cal val ve as defi ned
by claim 36 wherein a positive fluid displacenment
occurs at the outlet during connection of the nedica
i mpl ement and a substantially neutral fluid
aﬁl'gmlr s R Bleadigdsthatval et raliliehs o B bsePRitRRtbARe open
the nedical i1nplenent. 51. The nedical valve as
miwte. ned by clai m 36 wherein the rotating nenber
rotates about an arc of about fifteen degrees or Iess
to fIU|dIy di sconnect the inlet and the outlet.

he gal ;va as_defi ned b cl.ai.m 36
530 oty 5 ek yalv S A g ahidhen baf Wu R IR ?af?%vea%d a
cidBed mesieciat :pm&ﬂ? Alxid ﬁow SRE nfliitalVa¥e é&ﬁﬁ]ﬂgﬂgf
rate increasing as the val ve transitions fromth
cl osehositey havihgandpdst amoicken obflet; Amedi cal val ve
havi ng an open node that permts fluid flow, and a
cl osadomsag mﬁmbea el atrsembgr ghanngl, the ﬁ@tm wmber being

S35 SRR ‘9%*2%3%%'*8?@?? 5 Ber Ao 8 cpen o
aftgf %ER’&)NEP@ ﬁ{ecﬁ gh@ﬁgg the uﬁﬁg e Hdtad. c“ﬁ%nk@l having

transition omt OSE etot open no
a distal opening and ﬂu1dly commumcatmg theinlet and the outlet when in the

open mode; and
a resilient member substantially covering the distal opening of the

member channel when in the closed mode.

54.  The medical valve as defined by claim 53 wherein the resilient member
has a covering portion that covers the distal opening of the member channel

when in the closed mode, the covering portion not sealing the member channel.

55.  The medical valve as defined by claim 53 wherein the resilient member
has a covering portion that covers the distal opening of the member channel
when in the closed mode, the covering portion fluidly sealing the member

channel.
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after insertion of a nedical inplenent into the inlet,
t he nmenber channel having a distal opening and fluidly
weewmmice@t i ng the inlet and the outl et when iPCT/082007/008779
open node; and a resilient nenber substantially
covering the distal opening of the nenber channel when
in the closed node. 54. The nedi cal val ve as defined
by claim53 wherein the resilient nenber has a
covering portion that covers the distal opening of the
menber channel when in the cl osed node, the covering
portion not sealing the nmenbgg channel. 55. The
nmedi cal val ve as defined by claim53 wherein the
resilient nmenber has a covering portion that covers
the di stal opening of the nenber channel when in the
56.| 0sTHe MReHicaltvidve ay defingd porcldion53d inedéin the distalgopdnang
menber channel . 56. The nedi cal val ve as defined by
slidesi atong thé wesdientthemites whlenggtatingbetesadhg opsy I’E‘ﬂ@e and
resilient nmenber when rotating between the open node
CRfe & d node. 57. The nedical valve as defined by
claimb53 wherein the resilient nmenber has a nenber
fluid path therethrough, the distal opening fluidly
520MYyREGALAREL VALY E ab efifedberclfinubs wirdrbinthe resitiettmember
open node. 58. The nedi cal val ve as deflnedgwg cl ai m

hasawhenbenfluitbpatht ﬂteretgrcmg’rb ¢he digakopaning flaidlygeenmunicating
with a portiaon that h nerally Eenlspherlcw
wﬂaﬁ@@ﬁw&r@%mt&w ﬁé’d’er‘sma frerally flat, the

nmenber channel extendi ng between the first and second
surfaces. 59. The nedi cal valve as defined by claimb58

spher ai3 hB&ichi {&ile 34 defifi@d ¥yS@aid@83 wherein the rotating member
has a first surface with a portion that has a generally hemispherical shape and a
second surface that is generally flat, the member channel extending between the

first and second surfaces.

59. The medical valve as defined by claim 58 wherein the first surface also has

a portion that is generally cylindrical.

60. The medical valve as defined by claim 53 further comprising a swabbable

member sealing the inlet.

61. The medical valve as defined by claim 53 wherein the resilient member

has a concavity supporting the rotating member.

62. The medical valve as defined by claim 61 wherein the concavity is in

registry with the rotating member.
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a portion that is generally cylindrical. 60. The
nmedi cal val ve as defined by claimb53 further
w@empneseng a swabbabl e nmenber sealing the i nlBECT/USDNT/008779
The nedi cal valve as defined by claim53 wherein the
resilient nmenber has a concavity supporting the
rotati ng nenber. 62. The nedi cal val ve as defined by
claim 61l wherein the concavity is in registry with the
rotating nenber.63. The nedi cal valve as defined by
claim53 wherein the resilient nmenber has a nenber
fluid path therethrough and ggwi ping seal about the
menber fluid path, the rotating nmenber pressing
agai nst the wiping seal to fluidly seal about the
menber channel. 64. The nedi cal val ve as defined by
6% ai Thémhediedl ®ialve dedéfersdd b BlaifiESBoehekas the Y&ilerftahember
receiving deformed resilient nenber material when the
hagz eniler fluidipatbitheretiwdeighsid Tindpingiseadhboat the member fluid

defined by claim53 wherein the resiljent er.is
P@ﬁe?hec%ﬂtwfﬂ% BidRbeL BrepHasRgaEIsh e W@l%ﬂﬂgﬁelgly seal about

th\é%é{&b@? ggrﬁlj“ﬁed by claim53 wherein the nenber
channel has a proxi mal opening and a distal opening,

the proximal opening having a | arger area than the

area of the distal opening. 67. The nedical val ve as
64l ef i Tiee medicdl vahvesds déefimed by cltadmnihwheraih dhe edsiias member

di stal opening with a |ong dinension and a short o
haf e fon reepivingd efermed resilipat wembez anateriabwiiga thgyglve is in
thdi nensi Oﬁé the rotating nmenber being rotatable in a

i FET8Rt hat i s general |y perpendicular to the | ong

di mensi on.

65.  The medical valve as defined by claim 53 wherein the resilient member is

chemically bonded to the housing,

66.  The medical valve as defined by claim 53 wherein the member channel
has a proximal opening and a distal opening, the proximal opening having a

larger area than the area of the distal opening.

67.  The medical valve as defined by claim 53 wherein the member channel
has a distal opening with a long dimension and a short dimension that is
generally perpendicular to the long dimension, the rotating member being

rotatable in a direction that is generally perpendicular to the long dimension.

68.  The medical valve as defined by claim 67 wherein the distal opening is -
one of generally oval shaped, generally rectangularly shaped, or generally

elliptically shaped.



68. The nedical valve as defined by claim®67 wherein

the distal opening is one of generally oval shaped,
w@eoenzlekyy rectangul arly shaped, or general |y PCT/US2007/008779

elliptically shaped. 69. The nedi cal val ve as defined

by claim53 wherein a positive fluid displacenent

occurs at the outlet during connection of the nedica

i npl enment and a substantially neutral fluid

di spl acenent occurs at the outlet during disconnection

of the nmedical inplenment 70. The nedi cal valve as

defined by claim53 wherein tdye rotating nenber

rotates about an arc of about fifteen degrees or |ess

to fluidly disconnect the inlet and the outlet. 71.

The nedi cal valve as defined by claim53 wherein the
690t atlhegnedichievalvetaidefinad by dhibi 83 eviteraimpupesitivatfleiids

the nedical inplement is urged distally, the angular
disptlacdmentaxsirgpatibe owsley duviag qoansrtion pf the medigabimplement

cl.osed node_to the open pode. 71. The nedj cal | ve. as
B SRS AL A aHIE TR o SEomERt ST Bt reantetil i

xtendi.n . ' d forming a Y-site
disgRnestioh %ég@%‘ggéﬁgﬁgh%&gel ng in fluid

conmuni cation with the outlet when in the open node.

73. A nethod conprising: connecting a nedical valve to
. 78. patTitenhedivel valte @aldefiakddycdaipr 58 iwhereirhihesiotafing member

having an inlet and an outlet, and_a rotating. nmenber )
rgjates 2bqrtAscrrc ol ahaet fifteere degtres SF 16p51t0 dluidlyFliseopnfgt the inlet
a%ﬁ%.lie%% menber; inserting a medical inplenent

rSagt fie inlet to contact the rotating nenber;
novi ng the nedical inplement distally within the

housing to urge the
71.  The medical valve as defined by claim 53 wherein the rotating member

rotates at a different angular rate as the medical implement is urged distally, the
angular rate increasing as the valve transitions from the closed mode to the open

mode.

72.  The medical valve as defined by claim 53 further comprising a Y-site
branch extending from the housing and forming a Y-site channel, the Y-site

channel being in fluid communication with the outlet when in the open mode.

73. A method comprising:

connecting a medical valve to a patient, the medical valve comprising a
housing having an inlet and an outlet, and a rotating member with a member
channel, the medical valve also having a resilient member;

inserting a medical implement through the inlet to contact the rotating

member;
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rotating nmenber to rotate and slide along the

resilient nmenber until the nenber channel fluidly
w@emnaaweso t he i nl et and the outlet; and transfRCT/USZP07/008779

fluid between the nedi cal inplenent and the patient

t hrough the valve. 74. The nethod as defined by claim

73 wherein the valve forns a fluid channel between the

inlet and the outlet when the nmenber channel fluidly

connects the inlet and the outlet, the fluid channe

bei ng substantially longitudinally directed. 75. The

nmet hod as defined by claim 73 wherein the resilient

menber biases the rotational "nenber to msalign the

inlet and the outlet, the msalignnment causing the

valve to be in a closed node that prevents fluid flow

t hr ou@ivihg ehe le@eal {pldiien @b, wethele thdBOudg &b airfe the

73 wherein the mnedi caF i npl enent "is a syringe having a
reipting anembereto raiperarat slidesalgngtthé resildent7viemibiee umtil Hydmember

as defjned by claim 73 wherein the rotating nenber has
d&a‘ﬁ}eiﬁ“\é]lyi cPreeststhg inlgk pad dhe gptletigndonpr i si ng

o potste ip ERla Ferrhln RETRsaTal Wel ottt A opafiens throuen

thefieen novi ng the nedical inplenent distally causes
the rotating nmenber to nove rotationally only, the
rotating el ement substantially not noving
| ongi tudinally. 79. The nmethod as defined by claim 73
74ur t hbe eethpdiasi defined\nhgaith @3vebierein thepsleadenms a fluid

r oXi |y at, a_constant speed . to cause the valv Q
B Peeter Prsiirlet Sl SREt beich ERsembr abang fadary
chittttd ARAhIARESANAToUtRE the fluid channel being substantially
longitudinally directed.

75.  The method as defined by claim 73 wherein the resilient member biases
the rotational member to misalign the inlet and the outlet, the misalignment
causing the valve to be in a closed mode that prevents fluid flow through the

valve.

76.  The method as defined by claim 73 wherein the medical implement is a

syringe having a standard luer taper at its distal end.

77.  The method as defined by claim 73 wherein the rotating member has a
proximally exposed surface, moving comprising sliding the medical implement

along the proximally exposed surface.
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rotating nenber decreasing as it rotates toward the
cl osed node. 80. The nethod as defined by claim 73
WO erovhzws2€onpri si ng novi ng the nedi cal i npl enmePET/US2007/008779
proximally to cause the valve to transition from an
open node to a closed node, the valve having a
substantially neutral fluid displacenent when novi ng
the nedical inplenent proximally. 81. The nmethod as
defined by claim 73 wherein the nedical inplenent
contacts the rotating nmenmber substantially the entire
time the rotational menber slgpdes along the resilient
menber. 82. The net hod as de |ned by claim73 wherein
transferring conprises injecting fluid fromthe
medi cal inplenment to the patient. 83. The nethod as
7glef | TRE dtholaistethelusy Haim 08 Wphéimmauing tiee mepdacal
positive fluid displacenment through the outlet after
impbenénindistally cawdestie jotpingrmembaitt meee rofptipnalky oply, the
medi cal val ve havi ng an 0 de t hat rmts fluid
9tagRg SAerment sykstantighyrot 8%’“}%386‘6?1‘%‘3“?41 ‘d flow, the
nmedi cal val ve conprising: a housing haV|ng an inlet
and an outlet; a novable nenber with a nenber channe
7hher ¢hRrAsHbd 4 EefiREDY BlalBYBFurRE REnPYsi endving the
cause the valve to transition fromthe closed node to
rhdi calintplandat ptddmallysard ¢astapft spead td calse thglvalento
into the inlet, the nenber channel f] ui
teamsition fram ag opEB Medeto %ﬁ@S?qH QAR tht f%%éﬂn?lﬁﬁeﬁé of the
n node; and a rESI|I r flow
R TR ACCHAR 5 PO O R e el TRRE

novabl e nmenber sliding along the resilient nenber when

80. The method as defined by claim 73 further comprising moving the
medical implement proximally to cause the valve to transition from an open
mode to a closed mode, the valve having a substantially neutral fluid

displacement when moving the medical implement proximally.

81. The method as defined by claim 73 wherein the medical implement
contacts the rotating member substantially the entire time the rotational member

slides along the resilient member.

82.  The method as defined by claim 73 wherein transferring comprises

injecting fluid from the medical implement to the patient.

83. The method as defined by claim 73 further comprising producing a
positive fluid displacement through the outlet after inserting the medical

implement into the inlet.
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transitioning between the open node and the cl osed
node, the resilient nmenber nornmally having a fl ange

wa@bwati2aebe nmenber fl ow path, the novabl e menbePCT/US2007/008779

conpressing the flange, the flange fluidly
di sconnecting the nenber flow path fromthe nenber
channel when in the closed node. 85. The nedical valve
as defined by claim84 wherein the nmenber channel has
a distal opening, the flange being generally about the
di stal opening when in the open node. 86. The nedica
val ve as defined by claim85 erein the flange
generally seals about the distal opening when in the
open node. 87. The nedi cal valve as defined by claim
84 wherein the novable nmenber is a rotationa
8aembar m3dical halverdiviag andpéed meddehatiaaniis thid fidwand a
wherein the flange overhangs the nenber flow path. 89.
clphed meetlediat paevants fuitk flone the ynedlical mabze wiepdising: he
novabl.e nmenber conpresses the flange to have a surface
wi t had USRI VIRg A0 ‘QZ%Q@P&II ayondets onpl i mentary with

Lo, SO MO T 85 oA TR v o

nfé@xﬁﬂ)&ﬂfbiﬁg ntbwHbR st cMiRMtRE Falvterof thANEGoNERRA tRE&I0BSd mode to
the novabl'e nenber to effectively forma w per seal.

tiElopdihmotedifoalinsextion of @ rdeflicabinplenudretiintBthevinatcihie member
t he nmovabl e menber conpresses the flange the entire

changel fhddlygqramunicating hednles pRedhe onéley priendmdheopsaanode;
a qudes. .

a resilient member having a member flow path in fluid communication
with the outlet, the movable member sliding along the resilient member when
transitioning between the open mode and the closed mode,

the resilient member normal-ly having a flange about the member flow
path, the movable member compressing the flange, the flange fluidly
disconnecting the member flow path from the member channel when in the

closed mode.

85.  The medical valve as defined by claim 84 wherein the member channel
has a distal opening, the flange being generally about the distal opening when in

the open mode.

86.  The medical valve as defined by claim 85 wherein the flange generally

seals about the distal opening when in the open mode.

87.  The medical valve as defined by claim 84 wherein the movable member is

a rotational member.
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92. The nedical valve as defined by claim84 wherein

the resilient nenber conprises silicone. 93. The
woredazle2val ve as defined by claim84 wherei n PEEUS2007/008779

menber channel has a distal opening and the val ve has

a partially open node, the distal opening being

between first and second portions of the flange when

in the partially open node, the first portion

extendi ng across the distal opening when in the

partially open node, the second portion of the flange

being radially outward of theydi stal openi ng when in

the partially open node.94. A nedical valve having an

open node that permts fluid flow, and a cl osed node

that prevents fluid flow, the nedical valve

conprising: a housing having an inlet and an outlet; a

novabl e menber with a nenger %hannel ther%%gr ugh, thﬁ
8%pv afhe medisal vajur 3 defingd by dam 8¢ whergin |f\%é‘ae&vef angs

transi.ti fromthe closed node to the open node after
t%“%%‘eef’e‘?%ﬁf%‘?’l’gt dical inmplenment into the inlet, the

menber channel fluidly comrunicating the inlet and the

outl et when in the open node; and a resilient nenber

8havi Mheans@ithbvalivk @y defitbd biyt dlaian f4 evtierain deenbmgbletrthember

resilient nmenber also having a flange about the .
cpmpxesres the 8angy tohavea suefatr vith asppeus thatgenerallyis

e e B e BB PR bR SRS e
ng%%géﬁﬁﬁggagggh has a distal end and an interior part

€ pfoxi mal opening and the distal end, the
menber flow path having an inner dinension that
i ncreases in size fromthe proximal opening to the )
90nt erTrermpdical valve as defined by claim 84 wherein the flange wipes against

the movable member to effectively form a wiper seal.

91.  The medical valve as defined by claim 84 wherein the movable member
compresses the flange the entire time the valve transitions between the open and

closed modes.

92.  The medical valve as defined by claim 84 wherein the resilient member

comprises silicone.

93. The medical valve as defined by claim 84 wherein the member channel

has a distal opening and the valve has a partially open mode, the distal opening
being between first and second portions of the flange when in the partially open
mode, the first portion extending across the distal opening when in the partially
open mode, the second portion of the flange being radially outward of the distal

opening when in the partially open mode.
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96. The nedi cal valve as defined by claim94 wherein
t he novabl e nenber conpresses the flange to a contour

wo baw/1gemer al |y corresponds to the contour of PEEUS2007/008779

portion of the novable nenber contacting the flange.
97. The nedical valve as defined by claim94 wherein
the flange fluidly disconnects the nenber flow path
fromthe nmenber channel when in the closed node. 98.
The nedi cal valve as defined by claim94 wherein the
menber channel has a distal opening, the flange being
general |y about the distal opgning when in the open
node. 99. The nedical valve as defined by claim98
wherein the flange generally seals about the distal
openi ng when in the open node. 100. The nedical valve
as defined by claim94 wherein the novable nenber is a

h d | fined
Hy. ifé%?ﬁ%@qewgiv%hﬁvﬁé@r{%éq%ﬁ BergT Bl flem red 2
cl seg gﬂg@g‘aqeﬁrev& ﬂu1 "{thg%nn%&gélv&al@g C I%f Ir&?%é:by

rern e nova er co

f | anga%aslﬁgﬁaeﬁ%s&dmm%d 8n $@8lkt;t he proxi rral
openi ng A medi cal val ve haV|ng an open node that

per ma mokhblednbmber witlla menbeechannet thdrathrpughetitesnovable
f|UId flow, the medical valve conprising: a housing
embREbeiRgimPERblgte canseihe @lve Hplansiliondem thietdpssd mode to

R TRET 250 BTSSP i FRRE OBy B Py e member
cﬁlagl Cgﬁlm%ﬁtbﬂuﬁﬁﬁcgﬁﬁg tl%ﬂ\lq% r{aefhe' Jlﬁ?étﬁ% g{]ann open mode;

enent 1nto et, the ne

a resilient member having a member flow path with a proximal opening,
the resilient member also having a flange about the proximal opening of the

member flow path, the flange sealing the proximal opening in the closed mode.

95.  The medical valve as defined by claim 94 wherein the member flow path
has a distal end and an interior part between the proximal opening and the distal
end, the member flow path having an inner dimension that increases in size from

the proximal opening to the interior part.

96. The medical valve as defined by claim 94 wherein the movable member
compresses the flange to a contour that generally corresponds to the contour of

the portion of the movable member contacting the flange.

97.  The medical valve as defined by claim 94 wherein the flange fluidly
disconnects the member flow path from the member channel when in the closed

mode.
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fluidly communicating the inlet and the outlet when in
t he open node; anda resilient nenber having a nmenber
wo b@w1pmedh in fluid communi cation with the outP&t/Us1ve7/008779
novabl e means sliding along the resilient nenber when
transitioning between the open node and the cl osed
node, the resilient nmenber normally having a neans for
seal i ng about the nmenber flow path, the novabl e neans
conpressing the sealing nmeans, the sealing neans
fluidly disconnecting the nenber flow path fromthe
menber channel when in the clgsed node. 104. The
nmedi cal val ve as defined by 8 aim 103 wherein the
seal ing neans conprises a flange. 105. The nedica
val ve as defined by claim103 wherein the novabl e
means conprises a rotating nenber. 106. The nedica
val ve as defined by claim 103 wherein the sealing
9dreanthé onarical vl vxasdéfingtby rtpiof 94 Whensniibe nidrober channel
path, the proximl opening having a perinmeter, the .
hagea Aistp) nggééa|ﬂangeth¢@ggg¢mq¥éﬁﬁ abeft theedistad ppraing when in
openi ng i,n both the open and cl osed nodes. 107. A
tHGOREA°FS1 ve having an open node that pernits fl uid
flow, and a cl osed node that prevents fluid flow, the
nmedi cal val ve conprising: a housing having an inlet
9qor t The nesticalivadud hellefifieéd bprlaith IDvhkidig the flatke generally
havi ng a protrudi ng nmenber; and a resilient nenber
selatpabaptdhe shigthl apeningywhen imthe apemxmedees with the
protrudi ng nmenber,the inlet portion and outlet portion
of the housing conpressing the protrudi ng nenber

16{? ai "f'gé oM AIGHHL gg‘&eﬁﬁg@ﬁfr dRPAZHEPAR AL Yo f01d Hember is
cl ose

a rotational member.

101. The medical valve as defined by claim 94 wherein the resilient member

supports the movable member.

102. The medical valve as defined by claim 94 wherein the movable member

compresses the flange in the closed mode to seal the proximal opening.

103. 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;

movable means with a member channel therethrough, the movable means
being movable to cause the valve to transition from the closed mode to the open
mode after insertion of a medical implement into the inlet, the member channel

fluidly communicating the inlet and the outlet when in the open mode; and
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node. 108. The nedi cal val ve as defined by claim107
wherein the housing has an outlet, the resilient

woreoshazos2d so having a flow path in fluid comuPCT/ES100TI008779

with the outlet, the inlet and outlet portions
conpressing the protrudi ng nenber agai nst the

resilient nenber to seal the flow path of the

resilient menber in the closed node. 109. The nedica

val ve as defined by claim 108 wherein the rotating
menber conprises a nmenber channel that is in

substantial l|eak free fluid nmuni cation with the

fl ow path when in the open node, the nenber channel
contacting the flow path at an interface when in the
open node, conpression of the protrudi ng nenber

agai pgbsilieat heshbéradviig alifembea flongpathdni filidrdomcmunication
when in the open node to provide the substanti al

witlakhe oedetf the thoyehiamiesns slishing elong thecresdieng amelvéﬁwhen

as defined by claim 107 wherein.th ilient b
tmityréps%eﬁﬁm thoparmads sl e eiedBRtsct s the
inle or t.4. ' '

o § B 8 AOPHRID G Ao oy e BG e

AENBBE f18WSHARE thd dVablieme I mpRissing thelsealing niduns, the
protrudi ng nmenber being a given thickness, the given

sehlink nesss fkiidly diseatmectingzhe mhember flav phthifaeroche member
The nedi cal valve as defined by claim 107 wherein the
chasnel when i g elosed m@feopeni ng distal of the

conplinmentary surface, the opening permtting
deformation of the resilient nenber. 112. The nedi ca

1‘r(r)g| Ver@sS il da G el aYastd A8 cIMiianeB RvhdiRiP iR sdatihBGneans

nber conprises first and second protrudi ng nenbers
dopaprisachflaegpecti vel y contact a first portion of the
conplinmentary surface and a second portion of the

105. The medical valve as defined by claim 103 wherein the movable means

comprises a rotating member.

106. The medical valve as defined by claim 103 wherein the sealing means
forms a proximal opening of the member flow path, the proximal opening
having a perimeter, the sealing means sealing the perimeter of the proximal

opening in both the open and closed modes.

107. 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 portion and an outlet portion;

a rotating member having a protruding member; and

a resilient member having a complimentary surface that mates with the

protruding member,
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conplinmentary surface, the conplinmentary surface al so
having a third portion between the first and second
woooriizwe) the first, second, and third porti oPGI/US2007/008779
normal ly formng a substantially planar surface. 113.
A nedi cal val ve having an open node that permts fluid
flow, and a closed node that prevents fluid flow, the
nmedi cal val ve conprising: a housing having an inl et
and an outlet; a rotating nmenber with a nenber channe
t heret hrough, the rotating nmenber being rotatable to
cause the valve to transitionromthe closed node to
the open node after insertion of a nedical inplenent
into the inlet, the nenber channel fluidly
communi cating the inlet and the outlet when in the
openthEighest prorfiefidrideitlveIBIE0n Rif ABe RBULIAG doptFtekfifle the
menber to #?Lidly di sconnect the inlet a%d tﬁ%k%utﬁet,
profeuding member agairet thrandsilipna noompéi todriaaithe padweitothe closed
that mates with the rotating nenber to substantially
nBF@Vent | ongi tudi nal novenent of the rotating nenber.
114. The nedical valve as defined by claim 113 wherein
rotating nmenber has an inplenent surface that is
108.OXTHBnhédiBNRATCE ad AefREA B cIdie1 0RMHhEAlh TRE RBRShg has an
inserted into an inlet- the inplenment surface being
optet, theoresdidnd noernber dlhe havirgs & Agwnpatbein Awidr@hnti@nication with
about an axis after the nedical inplenent applies a
the Qutlgt) thednlet endeytintRortiens rempsessin® el prasrsting magber
The di cal. val ve .as defined cl ai 14 wherein the
gl The Sl et EmeriR O r e Sy Bl Bh S rshRnt e in the
cesesnfqgd he valve. 116. The nedi cal valve as defined
by claim 113 wherein the conplinmentary portion of the
resilient nmenber normally has first and second
cont%%uous wal | s

109. e medical valve as defined by claim 108 wherein the rotating member
comprises a member channel that is in substantial leak free fluid communication
with the flow path when in the open mode, the member channel contacting the
flow path at an interface when in the open mode, compression of the protruding

member against the resilient member sealing the interface when in the open

mode to provide the substantially leak free fluid communication.

110. The medical valve as defined by claim 107 wherein the resilient member
has a proximally located surface that contacts the inlet portion of the housing, the
proximally located surface having at least a portion that normally is a normal
Qistance from the complimentary surface, the protruding member being a given

thickness, the given thickness being greater than the normal distance.
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that cooperate to prevent tw sting about the
| ongi tudi nal axis of the valve. 117. The nedi cal valve

w@soodatiomed by claim 116 wherein the first wal PCT/US2007/008779

normal ly is orthogonal to the second wall. 118. The
medi cal val ve as defined by claim113 wherein the
rotati ng nenber slides along the resilient nenber when
transitioning between the open and cl osed nodes. 119.
A nedi cal val ve having an open node that permts fluid
flow, and a cl osed node that prevents fluid flow, the
medi cal val ve conprising: a sing having an interior
with an inlet; a rotating nenber within the interior
of the housing, the rotating nenber having a
protrudi ng nenber with a generally planar mating

13Lur f dbhe médieal vilat iab deBER & @hin®10AKIHGeiR BEFeSiBEAYmember
pl anar inplement surface that is not parallelwith the
haaanwyening distal afthe copiptinrenttagusitiace, bet ogeringgsethitiing
the inlet permt contact with. a nmedical inplenent
dFF%‘é‘?alt’éﬂ‘ ?é]t?‘@ regibiephpembelng a resilient menber having

a conplinmentary surface that nates with the mating

surface of the protruding nenber to bias the rotating

10ENMDThelRedics] ©A0d afRdaned 29 c1dibe 10 diHRLinRkL ;ﬁoﬁ'ﬁding
defined by claim 119 wherein the housing has an

memnbet Gompsesofimst and seeoribpratrsdingaventbess fredtleach respectively
channel  therethrough, the rotating nenber being ]

oAt 26FY RAFHPRSE tha somplisaensnry slerfacesind asecomshpertiqrpof the

AR el Bnd LABB R0 2Bl R350 D5 Borion

bERPERH ¥ HeH P and BEcdrY ﬁértﬁﬁ’g, IR BN INETY iHrd Bgrtions

open node.
normally forming a substantially planar surface.

113. 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;

a rotating member with a member channel therethrough, the rotating
member being rotatable to cause the valve to transition from the closed mode to
the open mode after insertion of a medical implement into the inlet, the member
channel fluidly communicating the inlet and the outlet when in the open mode;

a resilient member biasing the rotating member to fluidly disconnect the
inlet and the outlet, the resilient member having a complimentary portion that
mates with the rotating member to substantially prevent longitudinal movement

of the rotating member.

114. The medical valve as defined by claim 113 wherein rotating member has

an implement surface that is proximally exposed to contact the medical
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121. The nedical valve as defined by claim119 wherein
the resilient nenber conprises an elastoner. 122. The

woredazle2val ve as defined by claim 119 wher ei nP€TE€S2007/008779

housing fornms an outlet, the mating surface of the
protrudi ng menber generally facing the outlet when in
the cl osed node. 123. The nedi cal val ve as defi ned by
claim 119 wherein the rotating nenber is substantially
not longitudinally novable relative to the resilient
menber. 124. The nedi cal val ve as defined by claim119
further conprising a swabbabl g;seal at the inlet.125.

A nedi cal val ve having 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
imrplemvenoirtseeter] intulam indel aké fn; t stirfdte deiBNPBsitioned to
channel therethrough, the nenber channel "extending
BEsEhroiaing merabenipaivtatg abodt an diist afterdbe mherdjcafimiplement

novabl e..nenber., the_novabl e nenher being novable in a
aé’lfi;]eeﬁ aoqlf’tggg' i %ﬁee{t%(?é%fﬁg O therafafioralmgembshsi ti on from
the cl osed node to the open node, the nmenber channel

fluidly communicating the inlet and the outlet when in

e offenmedital vile i ddfiledopedaitg 104 Wi effefHesxis is
channel having a given dinension that is generally
syhstantially wirthpgaonal ¢ thenloogitedinadmxist ¢fahdivelad. openi ng
al so having a second di nension that is generally
orthogonal to the given dinension, the given dinension

in I t he ;secand .di ign. 126. The ..
1ﬁg'oli cal Vgh\%al ggggeafsi(f}ee e@)?b ycflﬁlllﬂw[igé‘%?‘ﬂﬁrh&e complimentary
FRHBhICT NG resili@tirhé@Bkr normally has first and second contiguous walls

that cooperate to prevent twisting about the longitudinal axis of the valve.

117.  The medical valve as defined by claim 116 wherein the first wall normally

is orthogonal to the second wall.

118.  The medical valve as defined by claim 113 wherein the rotating member
slides along the resilient member when transitioning between the open and

closed modes.

119. 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 interior with an inlet;

a rotating member within the interior of the housing, the rotating member
having a protruding member with a generally planar mating surface, the rotating

member also having a generally planar implement surface that is not paraliel
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menber sealing the distal opening of the nmenber
channel when in the closed node. 127. The nedica
wo a00va2@20 def i ned by claim 126 wherein the resPCT/E81007/008779
menber biases the novabl e nenber to a cl osed position.
128. The nedical valve as defined by claim 126 wherein
the resilient nenber has a given flow path that is in
fluid conmuni cation with the outlet, the given flow
pat h having a proxi mal opening defined by a first lip
and a second |lip, the distance between the first lip
and second |ip being greater cghan the givendi mensi on,
the distal opening at |east partially passing the
first lip when transitioning fromthe closed node to
t he open node. 129. The nedical valve as defined by
withathe' A 28n geerfatd) the emglahent Rpaite bt etpisedRBIRE inlet to
channel is between the first [ip and the second lip
pewimeit contachwitpa madick . impdememhinsardd dato thalinketaand
defined,gy claim 129 wherein the distal opening is
cl os@Fesiientiaembes haying 3 samplimendagysynfacedbapmaptes yith the

B R PR gL TR LB o o closed

miodieat i ng nmenber. 132. The nedi cal val ve as defined by
claim 125 wherein the distal opening is generally
rectangul ar shaped with a I ong di nensi on and a short
di mensi on, the short dinmension being the given

13 nekbe sredicioalymey defieds Py slaiey K whereie ghghousing has an

di sion.,.133. The nedical valve as defi by. cl ai,m
U TR Rl e FreabG: RS BBy mee e oapr merethodt the
rcﬁéﬁhgh‘uﬁrﬂbéﬁ’béhg REChAD e f¥ 5f Bl eBiliThE Hember to

axi s; the mnor ~axls
cause the valve to transition from the closed mode to the open mode, the
member channel fluidly communicating the inlet and the outlet when in the open

mode.

121. The medical valve as defined by claim 119 wherein the resilient member

comprises an elastomer.

122.  The medical valve as defined by claim 119 wherein the housing forms an
outlet, the mating surface of the protruding member generally facing the outlet

when in the closed mode.

123. The medical valve as defined by claim 119 wherein the rotating member is

substantially not longitudinally movable relative to the resilient member.

124. The medical valve as defined by claim 119 further comprising a swabbable

seal at the inlet.



bei ng the given dinension, the major axis being the

second di nensi on. 134. The nedi cal valve as defined by
w@b@rmed2d wherein the proxi mal openi ng of thePCEDR®N7/008779

channel defines a greater area than the area defined

by the distal opening.135. The nedical valve as

defined by claim 125 wherein the proxi mal openi ng of

t he nenber channel has a dinmension that is greater

than the outer dinension of a standard luer; 136. The

medi cal val ve as defined by claim 125 wherein the

second di nension is greater ghan or equal to about two

times greater than the given dinension. 137. The

medi cal val ve as defined by claim 125 wherein the

novabl e menber is restrained substantially to nove in
145he gi A efeditilesili©havitgyan d3éh mbdeetiat permaith flmid flomngnd a

an open node that permts fluid flow, and a cl osed
cloemientddrtthpt presienss fliigd fow By medicahualveqonyprigisg:

conprising: a housing having an.inlet and an outlet; a

mov ab PeURTERAVIRE AR kﬁ@ﬁﬂ@%‘@ﬁ&ﬁn@Tétherethrough, t he

nmenber ' raXi '
o S R0 N RS Ao Y O

cARY bRteMBItne belifddita Fﬁﬁébah{ae openiiuaal & ldéstubbdpening of the’
ose

transition fromthe ¢ d node to the open node, the
neably mendrerethefinoivably roembanbeiagi mgvable inm gven déirectien to

outl et when in the open npde; and a, resilient nenbe
eIt R SAROR BT RGE P Eh & s SEihe B IBPOGrBR

in the.clos de, the I ' . n
AR AP R opth e EAg o AR o RV ey nin thecpe
nmedi cal val ve as defined by claim 138 wherein the

m!
nenber channel
the distal opening of the member channel having a given dimension that

is generally parallel with the given direction, the distal opening also having a
second dimension that is generally orthogonal to the given dimension, the given

dimension being smaller than the second dimension.

126. The medical valve as defined by claim 125 further comprising a resilient
member sealing the distal opening of the member channel when in the closed

mode.

127. The medical valve as defined by claim 126 wherein the resilient member

biases the movable member to a closed position.

128. The medical valve as defined by claim 126 wherein the resilient member
has a given flow path that is in fluid communication with the outlet, the given
flow path having a proximal opening defined by a first lip and a second lip, the

distance between the first lip and second lip being greater than the given
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tapers distally.140. The nedi cal val ve as defined by

claim 138 wherein the novable nenber is a rotating
woreowhaeo62@41. The nedi cal val ve as defined by PCHUS202B3®8779

wherein the resilient nmenber biases the novabl e nmenber

to a closed node. 142. The nedical valve as defined by

claim 138 wherein the novabl e nenber slides along the

resilient menber when transitioning between the open

and cl osed nodes. 143. The nedical valve as defined by

claim 138 wherein the distal opening has a first inner

di mensi on generally in the difgction of nmovenent of

t he novabl e nmenber, the distal opening having a

general ly orthogonal inner dinension, the first inner

di mensi on being | ess than the generally orthogona

dimeesiot, thendistil opkaing dtleasmstireially pakyifgake Giebt 1Ge o Han

claim 138 wherein the proxinmal opening of the nenber

teemgitirling 4xom the clsed mosde trethtej apenl madea, the di st al

openi ng of the nmenber channel having a second

cross-sectional area, the first cross-sectional area

gin . 7 [ l,.are .

B30, " AThETh Al e BE SRR By BT 1 26 PR B difa) gpening of

thé tenbérhanabisthetvesth@Bea Hhald BHEXRBhA HP Wikn in the open

flow, the nedical valve conprising: a housing having

medé.nl et and an outlet; andneans for noving in

response to a distally directed force, the noving

means havi ng a nmenber channel therethrough, the nenber

anne endi.ng . bet ween a.proxi. ni n nd.a .
R L S I T R—
clgen V@R Bpithad i0is 6 h&bé @Rl 195 WiRnGAURE opRf HBaY e
to transition
131. The medical valve as defined by claim 125 wherein the movable

member is a rotating member.

132. The medical valve as defined by claim 125 wherein the distal opening is
generally rectangular shaped with a long dimension and a short dimension, the
short dimension being the given dimension, the long dimension being the second

dimension.

133. The medical valve as defined by claim 125 wherein the distal opening is
generally elliptically shaped with a major axis and a minor axis, the minor axis
being the given dimension,. the major axis being the second dimension.

\
134.  The medical valve as defined by claim 125 wherein the proximal opening
of the member channel defines a greater area than the area defined by the distal

opening,
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fromthe closed node to the open node, the nenber
channel fluidly communicating the inlet and the outl et

wob@n/1202¢ he open node; the distal opening of PEEUS2007/008779

menber channel having a given dinension that is
generally parallel wth the given direction, the

di stal opening al so having a second di nension that is
general ly orthogonal to the given dinension, the given
di mensi on being smaller than the second di nensi on.

146. The nedical valve as defined by claim 145 wherein
t he novabl e neans conprises ajnovi ng nmenber. 147. The
nmedi cal val ve as defined by claim145 wherein the
novi ng neans conprises a rotating nenber. 148. The
medi cal val ve as defined by claim145 further
conprising resilient means for preventing fluid flow

t hrough the nenber channel when in the clqgsed node

1339. The m@c&fréla‘ralvgﬁ% defiged Byidaig 13p Wlhér"rﬁ‘fhs PpREL r?Penmg
ok e Ea S e YRS R SOy eBJERRR A s dimgrion

ﬂ‘ﬂfal’ }he distally dlrectedforcelsfroma
O}égt Fement insert ed through the inlet. 151

The nedlcal val ve as defined by claim 145 mhereln the

nmenber channel is generally distal I#it aper ed,
186di c alhe\med@ahmlm s dﬁﬁapé Byrebeien LB hseeinithe Sf—'ffqndddlmensmn
flow, a a clos that rev ts fI gﬂflow t he

ifgeRaten t W&%la 3 C? ot et thange givem fimpension.

and an outlet; and a vaI Vi ng mschanl smw thin the
housing to alternatively fluidly connect
137.  The medical valve as defined by claim 125 wherein the movable member

is restrained substantially to move in the given direction only.

138. 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;

a movable member with a member channel therethrough, the member
channel extending between a proximal opening and a distal opening of the
movable member, the movable member being movable to cause the valve to
transition from the closed mode to the open mode, the member channel fluidly
communicating the inlet and the outlet when in the open mode; and

a resilient member sealing the distal opening of the member channel when
in the closed mode, the member channel having a generally distally decreasing

inner dimension.

139. The medical valve as defined by claim 138 wherein the member channel

tapers distally.
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the inlet and the outlet, the valve being in the open
node when the inlet and outlet fluidly connect;

wo p@entieen of a nedical inplenent into the inlBCT/US2007/008779

producing a positive fluid displacenent at the outlet,
wi t hdrawal of the nedical inplenent as the valve
transitions fromthe open node to the cl osed node
produci ng a substantially neutral fluid displacenent

at the outlet. 153. The nedi cal val ve as defined by

cl ai m 152 wherein the val vi ng nechani sm conpri ses: a
rotating nember with a nmenberschannel therethrough,
the rotating nenber being rotatable to cause the valve
to transition fromthe closed node to the open node
after insertion of a nedical inplenent into the inlet,
t he menber channel fluidly conmmunicating the inlet and
the outlet when in the open node; anda resilient
14@nber Theppasticaliiplyhas detingd hy chinpks whergin fipg movable
nmedj cal valve as defined by claim 153 wherein the
meIBpber SR THRREFBIEes the rotating member toward the
cl osed node, the rotating nmenber sliding along the
resilient nmenber when rotating between the open node
130d cl PREEhetNEs valdSas dbEned® BiyGiliny 838/@haseifl ¢he Bedlidt member
claim 153 wherein the rotating nenber rotates at an
biasgs tlae moatabld meimbes ta af dowstd medef t he | ongi t udi nal
insertion rate of the nedical inplenent, the rotating
menber rotating at a variable rotational rate when the

145 di c alrll'P:e X n{ec%gglnx;al?‘g \é? gehiRBY 'bgr%jahﬁﬁ!léél whlerdn the movable

subst a y cons
member slides along the resilient member when transitioning between the open

and closed modes.

143. The medical valve as defined by claim 138 wherein the distal opening
has a first inner dimension generally in the direction of movement of the
movable member, the distal opening having a generally orthogonal inner
dimension, the first inner dimension being less than the generally orthogonal

inner dimension.

144. The medical valve as defined by claim 138 wherein the proximal opening
of the member channel has a first cross-sectional area, the distal opening of the
member channel having a second cross-sectional area, the first cross-sectional

area begin greater than the second cross-sectional area.

145. 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; and
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rate. 156. The nedi cal valve as defined by claim 153

wherein the rotating nenber rotates along a first arc
wo e@mi2dse0 open node to an initial closed positPORUSINETI008779

the medi cal inplenent proximally noves a first given

unit of distance, the rotating nenber rotating along a

second arc fromthe initial closed position to a

second cl osed position when the nedical inplenent

proxi mal |y noves a second given unit of distance from

the end of the first arc, the first and second given

units of distance being subsygntially the sane, the

first arc being larger than the second arc. 157. The

nmedi cal val ve as defined by claim 153 wherein the

rotating nmenber rotates about fifteen or fewer degrees

t o naeant FeMmbRngoireresponse tota tixealty divectedddecel B8 mbveng

nmedi cal val ve as defined by claim 153 further i
meenp havingp membartdsinachiebethraegh,ithg nrerabemnghanne} syiending

The nedi cal, val ve as dﬁ£iﬁ§% b cLain1ﬁ?3 wher ei n theth
betyegen; apFo QPeRRg and3 Aésigh YReriny of His Mgvipg means, the

r ot at i : 1S A6 [ iti
ol Rk PSP el e £ TERAACERIRE 5 s ARy BAGE D Bransition
O 8bS hJHRUBItRE opaiinigdéthe Mahbeanchanmed fuidly,

and a valve nmechanismw thin the housing; inserting a

comaincsika iimg Henivet arte thegputldtavien it theworspapodge val ve
nmechani sm .insertion_of the nedi cal. .i npl ement . .
or odde Agtal eSS 9bthe meEbEF §€?%%&é§?ﬂ%? YRR difprgon that
is generally parallel with the given direction, the distal opening also having a

second dimension that is generally orthogonal to the given dimension, the given

dimension being smaller than the second dimension.

146. The medical valve as defined by claiim 145 wherein the movable means

comprises a moving member.

147. The medical valve as defined by claim 145 wherein the moving means

comprises a rotating member.

148. The medical valve as defined by claim 145 further comprising resilient
means for preventing fluid flow through the member channel when in the closed

mode.

149. The medical valve as defined by claim 148 wherein the resilient means

biases the moving means to a closed mode.
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transferring fluid between the nedical inplenment and
patient through the valve; and w thdraw ng the nedi cal

wo ppemeed fromthe interior of the housing, wehuszawa008779

of the nedical inplenment producing a substantially
neutral fluid displacenent at the outlet. 161. The

met hod as defined by claim 160 wherein the val ve
mechani sm conpri ses a rotating nenber with a nenber
channel therethrough and having a proximlly exposed
surface, the nethod further conprising sliding the
nmedi cal i npl enent across the,ﬂfoxinally exposed
surface of the rotating nmenber to rotate the rotating
menber to fluidly connect the inlet and the
outlet.162. The nethod as defined by claim 161 wherein

15te ValNemBetaVafra & SHMRPbR clad®i 14550he BN BRS distally directed
bi asing the rotating nmenber toward a cl osed position.

farégis frhm aptadichlampdefientihshited|thionglbthevihbstei n t he
rotating nenber rotates at a greater angular rate per
| ongi tudi nal inch of distal novenent of the nedical

LITpl e .the rotati er.r tes toward th

1558 il Yol LT St et mspber channel
'%ﬁé&ﬁ&l disidingi M bgr awal , t he nenber channel fluidly
’ |sconnmyects tmﬁedyi nlet and outlet within about fifteen
degrees of rotation of the rotating nenber, the

rotating menber subsequently rotating an additional

135t ath BRdicalvalverhaying anopsh mede thyparmits flpidfewhand a

he,nedi cal  inpl enent . | onger contacts the . .
clgpEa M Plos pEBLEN Buid Row” sRE Bt als piherisine:
165. amﬁs{r}r%t mng%nokﬁﬁémﬁ Jl-ﬁoﬁh@ﬂ- gh461 wherein the
medi cal | ement’ contacts the rofating nenber
substanltingnyedhmigntitkint thethdddtng & AtdrdativeljEilBEly connect
the inlet and the outlet, the valve being in the open mode when the inlet and
outlet fluidly connect;
insertion of a medical implement into the inlet producing a positive fluid
displacement at the outlet,
withdrawal of the medical implement as the valve transitions from the

open mode to the closed mode producing a substantially neutral fluid

displacement at the outlet.

153. The medical valve as defined by claim 152 wherein the valving
mechanism comprises:

a rotating member with a member channel therethrough, the rotating
member being rotatable to cause the valve to transition from the closed mode to
the open mode after insertion of a medical implement into the inlet, tﬂe member
channel fluidly commﬁnicating the inlet and the outlet when in the open mode;

and
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rotates. 166. The nethod as defined by claim 160
wherein the nedical inplenment is a syringe having a
wG@r@ndzoeeb | uer taper at its distal end. 167. TPeI/Dsiohpe)8779
as defined by claim 160 wherein the neutral fluid
di spl acenent produces a fluid drawback of plus or
m nus about one mcroliter.168. A nedical val ve having
an open node that permts fluid flow, and a cl osed
node that prevents fluid flow, the nedical valve
conprising: a housing having an inlet and an outlet; a
rotating nember with a nmenbergchannel therethrough,
the rotating. nmenber being rotatable to cause the
valve to transition fromthe closed node to the open
node after insertion of a nmedical inplenent into the
i nl ef redihentsidier shpporing the dtatinomennberat i ng t he
inlet and the outlet when in the open node, the
rotating nenber rotating at a greater angular rate per

1547p! SheAROBITLYS o1 PR HERGR Tt MGL Tt YRR G member
e 169, [ ' : i idi
o7 T b8 s P it icing

a%%che&@ﬁli@i@t@h@ﬁ{bér R @RAhtiAGBetwéen tHeeopeat mioidegnd closed
nmerber. 170. The nedi cal valve as defined by claim 168
myt, ein the rotating menber has an initial closed
position and a fully open position, the angul ar
di stance between the two positions being about fifteen

grees or.less.. 171.. The diC '
16701 e AOCiE aitee e dePir PR SR AW e b Bfltg Member
rOR8d Jt Uk arl B PRGN R i h FhARESh BethaeAgithaiml ifi®stion rate of
position and fully open position being greater than
tibpiedidal iingleineey tieesotating member rotating at a variable rotational rate
when the medical implement moves longitudinally at a substantially constant

rate.

156. The medical valve as defined by claim 153 wherein the rotating member
rotates along a first arc from the open mode to an initial closed position when the
medical implement proximally moves a first given unit of distance, the rotating
member rotating along a second arc from the initial closed position to a second
closed position when the medical implement proximally moves a second given
unit of distance from the end of the first arc,

the first and second given units of distance being substantially the same,

the first arc being larger than the second arc.

157. The medical valve as defined by claim 153 wherein the rotating member
rotates about fifteen or fewer degrees to move from the open mode to the closed

mode.
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172. The nedical valve as defined by claim 168 wherein

the rotating nmenber has a proximally exposed surface
W0 b@v/ 12626 as a camm ng surface agai nst the nePCT/EE2007/008779

i mpl ement as the valve transitions between the open

and cl osed nodes. 173. The nedi cal val ve as defined by

claim 168 wherein wthdrawal of the nedical inplenent

as the valve transitions fromthe open node to the

cl osed node produces a substantially neutral fluid

di spl acenent at the outlet. 174. The nedi cal valve as

defined by claim173 wherein pgsertion of the nmedica

i mpl enment into the inlet produces a positive fluid

di spl acenent at the outlet. 175. The nedi cal val ve as

defined by claim 168 further conprising a resilient

menber, the rotating nenber sliding against the

resiljent menber when_transitioning between the open :
I3 cihgsegdissdyalvepsglefinedey daim 1B furthey comppaisingpe swabbable

ﬁﬂg%%e}g%h?ﬁﬁ&gu%ﬁgfluid flow, and a cl osed node that

preven w, the nedical valve conprising: a
housi ng having an inlet and an outlet; a rotating
menber with a nenber channel therethrough, the

158t atThegmedidaé valvel a3glefvledt Bbliirh A58 aiis@etrhthevidb¥ient fember
transition fromthe closed node to the open node after

hassetancamity SURPAEHNE Hie Totgtirgarembert o the inlet, the
menber channel fluidly comunicating the inlet and the
outlet when in the open node, the rotating nenber

1%9yi99“§ﬁ58§%Pﬁﬁ?ﬁ%h n when the medical inplenment is

not inserted i nlet, the rotating member having
an opeRnpashg b Mediballvdlve (418 pafeht, TRE trddigal VAl W édMprising a

menber rotating fromthe open position to an
howsingraviaganjodétandrambetiet, pad si tdloa mghbnism wWithinpke
node to the cl osed node, the
housing;
inserting a medical implement through the inlet to open the valve
mechanism, insertion of the medical implement producing a positive fluid
displacement at the outlet;
transferring fluid between the medical implement and patient through the
valve; and
withdrawing the medical implement from the interior of the housing,

withdrawal of the medical implement producing a substantially neutral fluid

displacement at the outlet.

161. The method as defined by claim 160 wherein the valve mechanism

comprises a rotating member with a member channel therethrough and having a
‘proximally exposed surface, the method further comprising sliding the medical

implement across the proximally exposed surface of the rotating member to

rotate the rotating member to fluidly connect the inlet and the outlet.
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i nternmedi ate position being between the open position
and the rest position, the rotating nenber rotating at

w@2dornste2@ngul ar rate per |ongitudinal inch ofPdi/E8m07/008779

novenent of the nedical inplenment when rotating from
the open position to the internedi ate position, the
rotati ng nenber rotating at a second angul ar rate per
| ongi tudi nal inch of distal novenent of the nedica

i npl enment when rotating fromthe internedi ate position
to the rest position, the first angular rate being
greater than the second angul®ar rate. 177. The nedica
val ve as defined by claim 176 further conprising a
resilient nmenber biasing the rotating nenber toward
the rest position. 178. The nedical valve as defined
by claim 177 wherein the resilient nmenber provides a

first._biasing, forc n the tagin nber is in the

16%en BESTEMSH 25 AeEeLhy daim #ﬁﬁﬁaﬁﬁreg? Helyg medhamsim also
sl e . o e it o

e Al R ch P hE L ARG AEREE 100pld ' KBed position.
greater than the second biasing force. 179. A nedica

val ve having an open node that permts fluid flow, and

183¢c| oThelmabled khaefiped\bgndlsint 161 dHedreim, thielretatbgy mainber rotates

val ve conprising: a housjng.haying an inlet and an )
a5 gtgrenter grguiaryataRerdonsitndinad indy eflistal ReovrsnertRf thg medical

.al ter lvealy £1.uidl nnect tge inl gt and th

B FReR Bt Satendbriohate” Bunh el e

inlet and outlet fluidly connect;insertion of a

medi cal inplenment into the inlet producing a positive
Tekui drich imetteabaedefiaéd bheladni 163t whaidih divaive withdriwal, the
medi cal inplement as the valve transitions fromthe
member channel fluidly disconnects the inlet and outlet within about fifteen
degrees of rotation of the rotating member, the rotating member subsequently
rotating an additional rotational distance to an at rest position in which the
medical implement no longer contacts the proximally exposed surface of the

rotating member.

165. The method as defined by claim 161 wherein the medical implement
contacts the rotating member substantially the entire time the rotational member

rotates.

166. The method as defined by claim 160 wherein the medical implement is a

syringe having a standard luer taper at its distal end.

167. The method as defined by claim 160 wherein the neutral fluid

displacement produces a fluid drawback of plus or minus about one microliter.
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open node to the closed node producing a fluid _
di spl acenent of between plus two mcroliters and m nus

wo v 7meee®l i ters. 180. The nedi cal val ve as dePCTies200y008779

claim 179 wherein the val ving nechani sm conpri ses: a
rotating nmenber with a nmenber channel therethrough,
the rotating nmenber being rota table to cause the
valve to transition fromthe closed node to the open
node after insertion of a nedical inplenent into the
inlet, the nenber channel fluidly comunicating the
inlet and the outlet when in e open node; and a
resilient menber supporting the rotating nmenber. 181.
The nedi cal valve as defined by claim 180 wherein the
resilient nmenber biases the rotating nmenber toward the

168.0s dnrivdieal vahe KetiagaAGpEatede thidbdithitd 0881 hH®, and a
resilient menber when rotating between the open node
closed oredethatpdevents fluid flow, the medical valve comprising:

a housing having an inlet and an outlet;

a rotating member with a member channel therethrough, the rotating,
member being rotatable to cause the valve to transition from the closed mode to
the open mode after insertion of a medical implement into the inlet, the member
channel fluidly communicating the inlet and the outlet when in the open mode,

the rotating member rotating at a greater angular rate per longitudinal

inch of distal movement of the medical implement as the rotating member

rotates toward the open mode.

169. The medical valve as defined by claim 168 wherein the rotating member

does not rotate until after the medical implement contacts the rotating member.

170.  The medical valve as defined by claim 168 wherein the rotating member
has an initial closed position and a fully open position, the angular distance

between the two positions being about fifteen degrees or less.

171.  The medical valve as defined by claim 170 wherein the rotating member
has an at rest position, the angular distance between the at rest position and fully

open position being greater than about fifteen degrees.

172.  The medical valve as defined by claim 168 wherein the rotating member
has a proximally exposed surface that acts as a camming surface against the

medical implement as the valve transitions between the open and closed modes.
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173. The medical valve as defined by claim 168 wherein withdrawal of the
medical implement as the valve transitions from the open mode to the closed

mode produces a substantially neutral fluid displacement at the outlet.

174. The medical valve as defined by claim 173 wherein insertion of the
medical implement into the inlet produces a positive fluid displacement at the

outlet.

175. The medical valve as defined by claim 168 further comprising a resilient
member, the rotating member sliding against the resilient member when

transitioning between the open and closed modes.

176. 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;

a rotating member with a member channel therethrough, the rotating
member being rotatable to cause the valve to transition from the closed mode to
the open mode after insertion of a medical implement into the inlet, the member
channel fluidly communicating the inlet and the outlet yvhen in the open mode,

the rotating member having a rest position when the medical implement
is not inserted in the inlet, the rotating member having an open position when in

the open mode,
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the rotating member rotating from the open position to an intermediate
position when transitioning from the open mode to the closed mode, the
intermediate position being between the open position and the rest position,

the rotating member rotating at a first angular rate per longitudinal inch
of distal movement of the medical implement when rotating from the open
position to the intermediate position, the rotating member rotating at a second
angular rate per longitudinal inch of distal movement of the medical implement
when rotating from the intermediate position to the rest position, the first

angular rate being greater than the second angular rate.

177. The medical valve as defined by claim 176 further comprising a resilient

member biasing the rotating member toward the rest position.

178. The medical valve as defined by claim 177 wherein the resilient member
provides a first biasing force when the rotating member is in the open position,
the resilient member providing a second biasing force when the rotating
member is in the intermediate position, the first biasing force being greater than

the second biasing force.

179. 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; and

a valving mechanism within the housing to alternatively fluidly connect
the inlet and the outlet, the valve being in the open mode when the inlet and

outlet fluidly connect;
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insertion of a medical implement into the inlet producing a positive fluid
displacement at the outlet,

withdrawal of the medical implement as the valve transitions from the
open mode to the closed mode producing a fluid displacement of between plus

two microliters and minus two microliters.

180. The medical valve as defined by claim 179 wherein the valving
mechanism comprises:

a rotating member with a member channel therethrough, the rotating
member being rotatable to cause the valve to transition from the closed mode to
the open mode after insertion of a medical implement into the inlet, the member
channel fluidly communicating the inlet and the outlet when in the open mode;
and

a resilient member supporting the rotating member.

181. The medical valve as defined by claim 180 wherein the resilient member
biases the rotating member toward the closed mode, the rotating member sliding
along the resilient member when rotating between the open mode and closed

mode.



