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FIELD OF THE INVENTION
The invention generally relates to medical valves and, more particularly,

the invention relates to a medical valve having a rotational valving mechanism.

BACKGROUND OF THE INVENTION
In general terms, medical valving devices often act as a sealed port that
may be repeatedly accessed to non-invasively inject fluid into (or withdraw fluid
from) a patient’s vasculature. During use, medical personnel may insert a

syringe into the proximal port of a properly secured medical valve to inject fluid
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is 16 BtYBle t8 chilleGhib vhlvditd 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
the closed mode. The rotating member slides along the resilient member when
rotating between the open mode and closed mode.

The rotating member illustratively substantially does not move
longitudinally within the housing. Moreover, the rotating member may have a
first surface with a portion that has a generally hemispherical shape, and a
second surface that is generally flat. The member channel thus may extend
between the first and second surfaces. The first surface also may have a sealing
portion that forms a sliding seal with the resilient member. For example, the first
surface may have a portion that is generally cylindrical.

The medical valve also may have a swabbable member sealing the inlet.
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
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may be generally oval shaped, generally rectangularly shaped, or generally

elliptically shaped. In other embodiments, the valve produces a positive fluid
displacement at the outlet during connection of the medical implement, and a
substantially neutral fluid displacement during disconnection of the medical
implement. Moreover, 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
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therethrough. The member fluid path is part of the fluid channel when in the

open mode, and the rotating member slides along the resilient member when
rotating between the open mode and closed mode.

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.
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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.



Those skilled in the art should nore fully appreciate
advant ages of various enbodi nents of the invention

fromthe follow ng "Description of Illustrative
Enbodi ments, " discussed with reference to the draw ngs
o summari zed i mredi ately bel ow. Figure 1

schematically shows one use of a nedical valve
configured in accordance with one enbodi nent of the
pre | AN e4H | Ei A ' o} .
e T

errOERhERNSE mtatﬁh%iﬂeﬂﬁ;e& kMR RERIR 'F‘ri]élr.@fz& he

present inventio Figure 2B schematically shows
a PBIpIRE Bl tO&DY s RWiitical B W Herdpitlck e fevrd GUElIZA rative
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emblodivBent qfer epieht nentbep hvaiteid the ewlvefof Fhgeureed.cal val ve
shown in Figure 2A Fi gures 4A-4G schematically

sholigure §E sshamhatoradly showiss: dbsettie vieay vba photien onthe resilient
Figure 2A along line 4-4. These figures show the
megeta saPWEY idrigares 6A-0P- iThés clasesep detdils atdiatal ppeng and a
ﬂarkl)get ofthe rggﬁgntarggm?)le? 1Snea(1j ngPrgSlSs'tate (when not subjected to external
forces, such as compression or stretching forces).

Figure 6F schematically shows a close-up view of the distal opening 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.

Figure 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 valve 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
rotating between the open mode and closed mode. Details of illustrative
embodiments are discussed below.
Figure 1 schemaﬁcally shows one illustrative use of a medical valve 10

configured in accordance with illustrative embodiments of the invention. In this



7 Fi gures 5A-5C schematically show perspective
views of an illustrative enbodi nent of a rotating
menber within the valve of Figure 2A Fi gure 6A
to 6D schematically show perspective views of an

o illustrative enbodi ment of @ resilient nenber within
the val ve of Figure 2A Fi gure 6E schematically
shows a cl ose-up view of a portion of the resilient
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e open and
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
valve 10 using tubing 60 having an attached blunt tip. In illustrative
embodiments, the blunt tip of the tubing has a luer taper that complies with the
ANSI/ISO standard. After the tubing 60 is connected to the medical valve 10,
gravity (or a pump) causes the fluid to begin flowing into the patient 30. In some
embodiments, the feeding system 45 may include additional shut-off valves on

the tubing 60 (e.g., stop-cock valves or clamps) to stop fluid flow without having



DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS In
illustrative enbodi nents, a nedical valve has an
internal rotational valve nechanismwth a resilient
menber that biases a rotating nenber toward a cl osed
. mode. The rotating menber slides along the resilient
menber when rotating between the open node and cl osed
node. Details of illustrative enbodi nents are
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positive fluid displacement generally refers to fluid flowing in a distal direction
through the distal port 120, while a negative fluid displacement generally refers
to a fluid flowing in a proximal direction through the distal port 120. The

positive/neutral nature of the valve 10 is discussed in greater detail below. Of
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instrunent 40 fromthe valve. "I n othe
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di spl acenent at the distal end of the valve 10 (distal

distad pbrtli20, mshoveangerdifdcgioh andAhas dlutitsate s $hovdedrowhen
whil e syringe renoval causes essentially no or
conﬁ'@@lring,i tbiseﬂmcltuatébrd itepheicdramge imfluichBodi tbreuglethy distat pert
In this context, fluid displacenment ,
12098@@@%?4& §) pasiéye whenithe velvewxBibitsiajiResits i dipglacement,

e T T R
suntll% E?Sﬁnie ala suil Ea g\}lrmnm%trla %g%cer% f Sécalgsn wthegloélsgnoted
aboYeSleas h%ez{‘ﬁétafi id dlgé]l%ei?]nérglcgtag})ﬂ{ glufsloq\% 'oEHe

prOX|na direction throu rt 120.
midPEtet.| VRCHEE Rk fRAY @Eﬁ)l&f&rﬁ&ﬁ of A/ @alF+O 10 $5 &*ﬂs&%é@é ﬁ@rem

in greater detail bel ow.
in terms of one stroke of the instrument 40 (i.e., insertion or withdrawal of the
instrument 40).
Ideally, a valve with a neutral displacement has 0.0 microliters of positive
or negative fluid displacement. As suggested above, however, in practice, a
neutral displacement actually can have a very slight positive or negative
displacement (e.g., caused by a manufacturing tolerance), such as a displacement

on the order of positive or negative one microliter, or less. In other words, in

such embodiments, the volumes of fluid forced through the distal port 120 in a



course, not all enbodinments exhibit this quality. For

exanple, in alternative enbodi nents, the valve 10 may

have a positive fluid displacenment when the instrunent

40 is inserted, and a negative fluid displacenent when
o the instrunent 40 is withdrgwn. In fact, the valve 10

can exhi bit other positive/negative/neutral fluid

di spl acenent qualities upon instrunent insertion and
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i scussed herein in ternms of one stroke of the
fluidndisplacement$@iplon. withdraveaddr ti on or w t hdrawal of the
instrunment 40). Ideallﬁ,_a valve with a neutra
di shheweartealt porasve op negetive fluist displacpment phaevave may be

negative fluid di splacenment. As suggested abqve,
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have a positive fluid displacenment upon insertion, but
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an inetrtardlayingps ptoximal portridgddr seeefvling thedhsipliaeemed tanof the
val ve may be corrupted by manual handling of the valve
10, catheter 70 or the instrunent 40 during the 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 displacenent from
the syringe (when the force is applied) and,
ultimately, through the valve 10. In fact, releasing



To acconplish these desired goals, the valve 10 has a
housing 100 form ng an interior having a proximl port
110 for receiving the instrument 40, and the 12 noted
di stal port 120 having the discussed fluid
- di splacenent properties. Thg valve 10 has an open node
that permts fluid flow through the valve 10, and a
cl osed node that prevents fluid fIOM/through t he val ve
not:eg'ccﬁgt%ll égﬁtlﬁﬂQW tgr[ﬁ{a :d\%ﬁgéeéﬁg%'g 1%1?§er§e1¥t%r\6§ert1es. The
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[ uid pass s through conplete fluid t
clo@éd 2ids thet pyeesnts fiRid Flexw thrbu@R e Vdlfe a0.0rd ﬁhat Qﬁ&ttﬁe
port 120. It should be noted that although much
intefiort domtains a wabieanedtaingim th#tfselestivelytdoatroisak emallowfpdrmits)
110 as an inlet, and the distal port 120 as an outlet,
fluidhfdow thsdughl tharvdl i ¥t alhegfbritlpaksds thnetigivd canpletatlpidpath
respectively used as outlet and inlet ports.
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Alternatively, the proximl gland
illusirafivé perpages baliye 130. \When the valve 10 |s |n the
cl osed node, as shown in Figure 2A, the aperture 130
maylheevdied 10 o @ssdielbsd tdyerovihea Ieupressaradeal hieithprosdmgl
100. In that case, the inner dianeter of the housing
end 5. gio thatepd ok paoxiped end 180 pé themkedisal value 1@ hes auesdkient
di aneter of the prox| and 80 and t hus,
ProxBnl #lgnd 69 Ve éééezssglagﬁeapgﬁWﬁ dPe thadextangs @atlrely through its
nati vel t hat.. t he
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is closed. As suggest éd above, pr oxi ma

mayBe held dosdd by tHe iBhe€3Ur&NdDf The Ebﬁélﬁ @b@th tHﬁEcase the
exterior inlet face 140 of the inlet hou3|ng 160

innérfdignreter3yf the housingd0bat the)prokhealgpax il hids spiedled titdh dred

the exterior inlet face 140 thus
outer diameter of the proximal gland 80 and thus, the housing 100 squeezes the
aperture 130 closed. Alternatively, the gland may be formed so that the aperture
130 normally stays closed in the absence of radially inward force provided by the
inner diameter of the proximal port 110. In other words, the proximal gland 80 is
formed so that the aperture 130 normally is closed.

As suggested above, the proximal gland 80 is flush with or extends

slightly above the exterior inlet face 140 of the inlet housing 160 (Figure 3,

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



013 present a swabbable surface, i.e., it may be
easily wi ped clean with an al cohol swab, for exanple,
or other swab. Such valves typically have been
referred to in the art as "swabbabl e val ves." Various
o other embodi ments, however, .may relate to other types
of valves and thus, not all "enbodinents are limted to
swabbabl e val ves. In addition some enbodi ments may be
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(see Figure 4A to 4G for connecting a threaded port
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opposite direction to that of a standard luer taper.

Figure 3 schematically shows an exploded perspective view of the medical
valve 10 shown in Figure 1. As shown, the housing 100 includes an inlet housing
160 and an outlet housing 170 that connect to form the interior, which, as noted
above, contains a valve mechanism. The inlet housing 160 and the outlet housing
170 may be joined together in a variety of ways, including a snap-fit connection,
ultrasonic welding, plastic welding, or other method conventionally used in the
art.

Generally, unlike the low pressure seal formed by the proximal gland 80,

the internal valve mechanism should be capable of withstanding relatively high



pressures. Accordingly, this internal valve nechani sm
is referred to as a "high pressure seal." To that end,
the internal valve nechani smincludes a noveabl e
menber 180 that cooperates with a resilient nenber 230
o (Wthout Iimting scope, hejeinafter referred to as
"internal gland 230" for convenience) to selectively
open and close the fluid channel through the housing
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clearly shown in later figures), the rotating nmenber

opet 8@ difestively vhlstrasithjeadtéd tdpreassyplee genelly prédeeedidiring
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i nstrument 40 when inserted through the inlet port
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In addition to the proximally exposed surface 200 and
substantially hem spherical surface 190, the rotating
menber 180 al so has a pair of a protrudi ng nmenbers 210
that are not parallel to the proximally exposed

o surface 200. The protruding renbers 210 hel p support
the rotating nenber 180 mﬁthin the internal gland 230,
and, as discussed in greater detail below, aid in
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17 housing 170. This conpression effectively forns a
seal that mtigates the likelihood that fluid can | eak
in the interface between the housing portions 160/ 170
and the internal gland 230. In other words, the

. internal gland 230 forms a geal between it and the
housi ng portions 160/ 170. Alternative
manuf act uri ng techni ques, however, can reduce the
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the valve 10 of Figure 2A across line 4-4. These
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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



Figure 4A al so shows the internal gland 230 biasing
the rotating nmenber 180 to a closed position.
Specifically, the resiliency of the internal gland 230
acts as a spring that, fromthe perspective of the

o configuration in Figure 4A provides a generally
conti nuous biasing force in a clockwi se direction. As
di scussed below, a sufficient force applied by the
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proxi mal gland 80. The instrunent 40 conti nues
di sAkkinativevmamifantuiring teclooqties; howtever, san fradwece2b o tathl
the rotating nmenber 180, which is proximally exFosed,
nugber eheampenerie ane thiesgfoysoiimplisy assemidyt In pivsisplarnthe
Fi as surface wn, the instrunent 40

4 . As sh
prqxgv%gﬁghaa S0angriheitelgh 05%%36@% be mansfagtied 18 8, dMere
i, t hi, he | i he h j 100, di Iy,
shaff g Bresanel Erogre b SPRirp BY RRn i aDs afe Hega fdtotany
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>€orrespondi ng rawal “stage, s vol Unme
ela§t@ﬁ%@ic§ﬂo?ﬂn$l ath V80 T4 AR BE Rk ¥ BloY i SAMRS & d inlet
relatively s [ anmpunt of fluid wthin the prine

howkathy €6 Ghat a8 chemicadlyTBot@iets @hkia@Bthdr® Psisiai@hdnher, the
exposed surface 200 of the rotating nenber 180 acts as

int@nabgithd @36 antlahe oafef Instsing &7 e lsamann&tctwednih a4@z0-shot
Distally directed force applied to the proxinally
prossgsdeddrms ardrecpiec@botsemaiisig Thetgfordh thargaiccgtiot”
i nstrument 40 begins to rotate the rotating nenber 180
mappigsFy GBI QSEE eI Hrentetd nusplesrafivake pmpenents to as
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appl i ed fectiv ever arm overcomnes the as
a tWOEES BPédsEn Riprii Aearit Rt @idifti ztRNSbs R ityt dFel Ui @ leiking

menber 180 begins rotating counter-clockw se toward
betivien apeinterpdbgland 230landgheeutet hdusing oY@t i ng nmenber

180 does not nove | ongitudinally. However, sone

i ndiigeres#lA thooggh 46 schemativallyesitownayosssectioras vidves of the

result of slight conpression of the valve materials.

valyg HupkFignre howsrasidinedtbt Theperfigvses schematiseBy dataildhan

seneFl SRORIT T (PR TPIAER 4 T4 hESpLIPR GPrBha eremode
4D, the inst t 40 sl i ! t h i el |

towgRh R aPal e SPoe ooy s haren SubAve it doped

modé eﬂq}os%f Sor HhEr i?x%&‘ﬁgle%ft heed i!n%grt&?\‘l%ugfl The proximal
gr adual 'y “dect eases, us 1 ncreasing openin

opehii} SUBNGLhid GaRdHhd ir@fmal %ﬁ\%ingiﬁﬁisﬂgstfaﬁﬁgl BbvdrBthe distal

i nternal gland 230 also pr es i ncreased opening
opeh@fd 31660 Be a5tating hehdbt fhnmeIPR). 180 rotates. The
threads 90 on the inlet port 110 mate with
correspondi ng threads on the instrument 40, thus
providing an assist in providing sufficient force to
rotate the rotating nenber 180. Al so whil e novi ng
bet ween nodes, the generally hem spherically shaped
surface 190 of the rotating nmenber 180 slides al ong
the correspondi ng portion of the internal gland 230.
Wil e sliding, as noted above, the nenber channel 220
may not be fully sealed. Fluid | eaking fromthe nenber
channel 220, if any, should be bl ocked from passing
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020 The rotating nenber 180 continues to rotate,

sliding along the internal gland 230, until the

| eadi ng edge 226 of the distal opening 222 of the

menber channel 220 al nbst passes the | eadi ng edge 296
. of the flange 294 (Figure 4fF). Specifically, as shown

in Figure 4E, the rotating nenber 180 has rotated a

signi ficant amount although the valve 10 still is in a
I : .
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the rotating menber 180 rotates further (Figur
up4he floWhgathah¥ighOhbediuldm ol WOOIBR RSw bhth b3k MAnBEsISt port
p226 o?qg%e dis@%ﬁhopenin5¥222 of thebnenﬁg? channel P
11@24d pas sksiritétorf dHastbedgebligip tizdbenibet birariddl 220, padhextends
290 through the internal gland 230. At this point,
throhgh e hembeuflowpetm2fif), edticlois fhanhee drough thelinternal gland 230.
proxi mal port 110 and distal port 120. Although sone
As gfisqusgednisrarentet Hatatlrel gwotherprpxinal opeaing R oftthe member

el R B T B SR Gt RSty S
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Accordi ng inthis position, the full flow path
th rﬁgqtb L R8136AIN68 sBe ligtePRA LA mbéﬁngttﬂg ré’fﬁﬁpg Imember
channel 220, fluid path 290,” and the proxi mal port 110

1806ach dbsddapodpi@sit. Ip&ifdfatlyl thelfaxiliohien & thieGn @emATNMACBL3(D4Lts
with one another, creating a fluid channel through the

as argplicgthatafrore the pefspeativentihel configheationt iatHiggrereyipaovides
180 of sone enbodi nents rotates between about 15 and

a geeraly certgnueusthiasing $ercein mcldekwiseodicectivns i A¢ discessed
Figure 4Atg a fully open position as shown in Figure

belgyy, a sufficiqry force gPRHRE &YINe INSITUMZIARASAENSE MR s |

oD TR ST R, <.
o 355 4 RO APT l 50 F 0 idhe

apérﬂfr%rmqﬂtthé’fg}oxﬂﬂ%}] gfal?ﬁlrS i5re 4B)€ T‘h%ta?at%t%?% Wcﬁively

180 rotates at a changing rate per |ong

for@ik arseyeiBi: i otifee didifiéted BBfHe luddtif Q2 obPRCinkirt@ldny 40itd
the instrunment 40 were inserted distally at a constant

prevattefluidfiow ptratitd offetderoxiial gland ¢0r Thatiestaimennt 40
increasing rate until the instrument 40 reaches its
contimuiesrdistalhyseovinguntilnt gomte chs eke sumdaceg2 00end the rotafing heember
instrument 40 were withdrawn proxinally at a constant
180y wihéch is psoxigadlyi exgposedvisd leasbat theinidial poiaxt of sentast, shown in
. decreasing rate until the instrunment 40 |oses, cqoptact
Figifa 4 phanmiacsd mehs Shavees tﬁs G HTREY Buigkes Gp 3 sigmbcant
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

volume taken up by the instrument 40 effectively leaves a relatively small

amount of fluid within the primed valve 10.



In either case, the rotational speed of the rotating
menber 180 is at its maxi mumwhen in the fully open
position. Accordingly, the distal opening 222 of the
menber channel 220 noves nost rapidly as it rotates

o fromthe open node (Figure 4G to the point of the
cl osed node shown in Figure 4E. For any other arc of
travel of simlar length, the instrunment 40 traverses

! _ jength, the in .
or ok el 808 AR st SRR PGB
menPBYr 18 lakid%s LNEn A’ SHFERE ag%ﬂspﬁﬁr&e&%ﬁ%gﬁgﬁ%ﬁ’t ih, at

a constant rate. The rate of rotation thus iIs
DigtempHabekd f@&@ta\fxg_lila&@o e ploRimal e eRpos¥BLERREE 200 att fiRface A
i nstrument 40, ich, during use, can vary. Di scussion

by élie inedial irgtruamsht WO bedirawalrotite theQorairvinerrdee 186 tdvadrd
illustration purposes only. The rotating nenber
thel@@ngpasitiort/sradal SpramcliF3thecotggergmentber ¢ 8lisaatehiabout an
relationship between instrument insertion and rotating
axiprghiids gensarally erfhogemally digned withielongitudina axiguy e valve
as. the nedical instrument 40 noves longitudjnally into
10 FBisQereaisigars & eftsety Ry fﬁarlﬁta\f%ﬁermwt%rréngibsyween
ont act he pr oxi .| osed .surfac 0 .change
sufR R ahd shepoRt Bty BORRNEE b apeled ty GRIME v
. I. .
R Y e S R
mefBEE 386 bOsIBE réatihBRoGRAE Ao RIvibd@ WLl AKE eﬁeﬁrﬁrﬁzﬁ 180,
the | ever arm decreases, increasing the anhgular rate
of Motedietdlthe lrBtadigidi the@ber 18TBd SésatotimRsEelopkittiimally.
interior gland 230 ensures that, at anticipated
Howletvhr semel insiderth$ Jortglite dSnalfraceerd&ift may otairres the ndsadttof
with the instrunent 40 during wthdrawal (except, of

slight gprpressiareof thawalviegnaignialt 40 is wit hdrawn 22

proxi mal of the position shown in Figure 4C). ) i

Thelflgresy 4 shoys thi wotating aw,rnl?qxewars@@%%@ tor gt Etermegdigigdgroint
o 5 e SR R o PR MR ol e o
risf S g e A PR S P S Rhecpo
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grali1810y d6&eRHE) thuks fin@@asin$ Bpenigly relistadicet Bl adifibn 18@ biasing
t her'efore shoul d be negligi bl € because the instrunent

forc(ofrthy ateral glamidi 280 fsspryvtidet int@asal vpérting rédistance as the
interior before the valve 10 closes. Accordingly, if
rotgsingpaempet 480 refateedlhe thireaddffudrthredsldt porinl 14 mate with
substantially negligible fluid displacenent (i.e.,
corgespdingdbeads on tha dnstnument 49 fhusrpviding @grassifkin
dldst al pot t Jf20 of the yalve 10.
providing suificient force to rotate the rotating member 180.

Also while moving between modes, the generally hemispherically shaped
surface 190 of the rotating member 180 slides along the corresponding portion of
the internal gland 230. While sliding, as noted above, the member channel 220
may not be fully sealed. Fluid leaking from the member channel 220, if any,

should be blocked from passing through the flowpath 290 by the flange 294.



Mor eover, as shown in Figure 4G in a preferred

enbodi nent, the rotating nenber channel distal opening
222 is located so that the trailing edge 228 of the
rotating nenber distal opening 222 is |ocated just
past the first edge 296 of the nenber fluid path 290.
This is in contrast to an alternative enbodi nent in
whi ch the distal opening 222 of the rotating menber

ch el 220 is centered ogver the gland.menber £l uid
ot ThGtnyatig Pndal 18D n Ry it AR SaRE s e
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rotation is requ 0 transition en the
ch@RRMIPaliidst Passkd 8RR dIIRDI6 Bf the ﬂéﬂg@@%g?igure 4E).
positions of Figures 4G to 4E). |In other words,
Speéctfiqdlyesk v Fighied4B the koRting en@fbed SteiHs, rovdied a
closing froma fully opened position, the instrument
sigdifiicdoiesmnont atthoeighi the adalwe 10hsill iadol btclaprd Imoliesbamaase the
that is required to rotate the distal opening 222 from
distal opaniaged2 b the inemhes chiyengl 320 re¢mainsfluidky discon@ected from
Accordingly, the preferred enbodi nent di scussed above
thegguingpl fpsnEngredattithe mampey finve prEL et dys the gleglngynember
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previous T1gures. di scussed "above, the rotating
fluideidRehuAREtiBRYehPedhe Rl pRATMEPHEH 1 ¢@hnd AistAgRst 200

have protrudi ng nenbers Zldpthat interact with the
Althotigh sahe of drom2dbet ohdirad 22Metill &8 @dcludedratthBrpal) the

toward the cl osed position. The protrudi ng nenbers 210
valeahl hepwhegprbidesed ta beinuthespeognodelabthispeiner si de of

the rotating nmenber 180.,Alternativel¥h t he protruding

ne e rotatig meinbsr 480 pentinugsig retagein fhedvliy open pesitios

t hat aps, ar.ound. al r part of e rotating. nmenbe
shoygbin HREIG1GRIAIRY the hse Spsairesd e SH%%}%%&Y Smpletely

at h rrangenmgn he di scussed. arrangepen
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proxi mal |y "exposed surface 200. Instead, the
confih@hiddtlon gvitfeste sisotAds) cedatidiggeflfiidodhanhel Suohglt ehe2®Odical

This orientation causes the proximlly exposed surface
valgOl.t As be epainpld, gk Attatamg aveghler 188loAtome etrbcaliments rotates

transverse axis of the |ongitudinal axis, when the
betwaery abawt [5andrpQ drereesotodrvassiefroreibeiepge @osijon of Figure

I n sone enbodinents, the rotati n%errerrber 180 may al so
4A 1o fleoreryRPREHM Py SRAWRIY RSB ed portion 215 near

its top, ,as _sho in Fiqure 5C. This straight wal

ponererrate et b S Rnatin i ey Medher i Renf i
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internal gland 230. This effectively creates an
rotadéhitta dnaakirgcake petlvaghutibel dhadfimgvéermeamesf th8 thsfidnent

the internal gland 230 to mtigate fluid | eakage

bet ween the two nenbers. In sone enbodi nents, the

| ength of this straight-walled portion 215 is

approxi mately 0.020 inches.



24 The protrudi ng nenbers 210 al so may be
off-set fromthe center of the rotating nenber 180.
For exanple, as shown in Figs. 5A and 5C, the
protrudi ng nmenbers 210 (e.g., "wings 210") may start
o at the top of the rotating genber 180 at the
proxi mal | y exposed surface 200, and then protrude
outwardly and downwardly at an angle so that the wi ng

40.5%& (ﬁﬁ&%lgﬁ tﬁg gfstr o%ntvﬁf@evsgre iR theq:f 1ts?a %%Xst%ﬁp ﬂate the

cente rota |ona va

rottifig (555805808 FRET; FR Mk s i ibrbheho
o f

rotating nenber 180 is biase t he cl osed
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angl ed as noted above and still facing the proxinal
weeadritifdrawe prakingallPat a constdrit ryR} treustdtirgimembet 180 would
proxi mal |y exposed surface 200 is substantially
rotate attaerdagptasthg @iguntihhedhstrmakst 4 logesomnéadt widotever ,
in alternative enbodi nents, the proximally exposed
Pr@@mél&éaczngswﬁycq #® ude grooves 810A and 810B (Fig.

8A) _t nprove flushing and for directing fluid toward
¢ helrl FFSE Coses th rotR@OnAl sBead ke TeIatREoT mher LHLRENS
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urface 190. In preferred enbodi nents, the inlet

arcaff tidvel oBdIhElar @éi'%'ﬁﬁ] \ethe 2240 1A8nt240 124 @@6esdiSA1IY;RABN éle
di stal opening 222. In fad, inlet 224 preferably
longitudired didtatcel Of @ugss, int pmtxtélahemﬁs hbeeqgpieernagt tfaﬁt tH?ee
blunt tip of the nmedical instrunent 40 used to open
perspe coniroingthe Fratruanemiilansarher iithetrawdsahmgortsbard rate. The
greater area than that of the distal opening of a
ratQ phitaien fysris ComPlteiencRmiolled ibarwet énowemerﬁt of ghe
t han th area defined

ins{imgiE 1 PTG H%ﬂgfus%rscsﬂ "Rt Disseer ot rzegion
w1t{ha§e¥v(7§'ln§% cof"lgtant rate i iU st%}ﬁt?ﬁ;l\lﬂ%h (ﬁnlyZZO

ransi t|on rom I hle di st al
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decr easi I mensi on. ot her words,

rel&HbRBAR) bedRéeh ﬁmﬁhhemslséﬂh@m dn@l' Rkt MR @Iottah@n
di stall 25 opening 222, the cross-sectional area of

Ansmgsithet thatdsy as heteﬂmb@we,tas thé nidtHcal instpgine224D moves
general |y decreases. This decrease may be gradua
long#udinally intagbe meditappdd; 10, thegoinant whichsidwrdipotdmngacts the
confi guration.
proximall}g exposed surface 200 changes. This change in point of contact changes
the size of the above noted effective lever arm causing rotational movement.
More specifically, as the point of contact moves closer to the center of the rotating
member 180, the lever arm decreases, increasing the angular rate of rotation. In
addition, the bias force of the interior gland 230 ensures that, at anticipated

withdrawal speeds, the surface 200 maintains contact with the instrument 40

during withdrawal (except, of course, after the instrument 40 is withdrawn



In sone enbodi nents, 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
enbodi nents of the invention, the distal opening 222

. of the menber channel 220 ig configured to maxim ze
fluid flow while permtting a relatively quick val ve
shut - of f capability To that end, as shown in Figure
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correspondlng relatively small dinmension that is
9 engtiighhyyin %@p&écﬁhaé Dsighfficdht p@%mﬁhr&% pERkfio rSpec1f1call%7 the
("parallel dinension"). This parallel dinension shou
instranselt d@ iediravn badkua mitinadmtdistaned toscloserths didtél opening 222.
relatively quickly. In other words, because of the
Fly girérawlsacte(l of negrtivedlurdlisplacennénd), ibangt |t1n1gm|$brtb@ dist@gort
tates a relatively small distance to fu
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120'6¥Ré vaRalignoverent . In this orientation, the major
axi s provides the noted high fluid rom;rate t hr ough
t heviohaweglas2RBwnViliHigu tehls, ih a@irefaxtes! ethbodigndndthgwotaking
openi ng and cl osi ng, as described bel ow. Al though, an
membet pharoel ditalteglenope?d2ig I@2ged s thes thd tadingedge E28 of the
shapes may be used to provide the sane results.
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first Iip and a second |ip. The di stance between
traﬁslil@oﬂ béiSveet tBe Qalyespdrhafullfeldseld PosROrs (0f., fen thet al
openi ng 222, which alloms the lips to sea "around the
posititrsidddigiires A6 tdiddd).aln ofpenwrgd2@mpered po thei meted alternative
opening of the fluid path 290 can be a nunber of
emkgipent,(vehen closingdtoma ) fullywpsned pesibion; therinstrumigat 40 does
first_and second |ips may be portions of the circle
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nbodi nent s, nber “channel 220 is tapered so that

v1exl7§1 ef ﬂie&b@dtn@lﬁ@tﬂb@r 282ard iretetrial gland ZB0p Speetifioaldd Figures

toward one side of the fluid path proxi mal opening

292. For exanple, the center line of the distal

opening 222 may be to the left of the fluid path

proxi mal opening center line. As noted above, this

hel ps to ensure that the trailing edge 228 of the

di stal opening 222 remains substantially aligned with

or just past the first edge 296 of the fluid path 290

in the internal gland 230, and that mniml rotation




The rotating nmenber 180 mates with and is supported by

the internal gland 230, which is schematically shown

in Figures 6A-6F. As nentioned above, the interna

gl and 230 has a concavity 240 that at |least partially
. supports the rotating nmenbey, 180, and may be a variety

of shapes and sizes. For exanple, the size and shape

of the concavity 240 may confoimto the size and shape
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For exanpl e, Figure 6E shows the_ f|ange 294 as .

a sipglerrItRgoys sHEEAIS thatvepe areynd pll g% Pak|of Eheirpting e

me%%gﬂﬁélﬁ&d%ﬁﬁﬁu%ﬁ%@%ﬁgﬁ Sl argaRe b e gerangemspts.
. e .

RSB PR s SO oo oy
int%ﬁimo_lﬂﬁﬁfhg%;&#%%iaﬁ% iffenghow the flange 294 as
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the flange 29i;can be anot her type of structure that

so fhet fieyrare hioe paesiel idabd pruxigtdlhnexqioded xiigads200r histdaklethe
proxi mal end of the gland fluid path 290. For exanpl e,
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surfiace 190 of the rotating nenber 180 as the valve 10
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cl osed node of Figure 4A, the flange 294 prevents
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flow path 290. In other words, when in the closed
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val ve 10.
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slides along the internal gland 230, the straight-walled portion 215 projects
slightly into the internal gland 230. This effectively creates an additional seal
between the rotating member 180 and the internal gland 230 to mitigate fluid

leakage between the two members. In some embodiments, the length of this

straight-walled portion 215 is approximately 0.020 inches.



In a correspondi ng manner, when in the open node of
Figure 4G the flange 294 seals the perineter of the
di stal opening 222 of the menber channel 220. This
ensures a substantially |l eak free connection between

. the menber channel 220 and jhe flow path 290 in the
open node of Figure 4G The internal gland 230 al so
has a mating surface 250 that mates with the 210
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internal gland 230 so that t he hem spherical surface

and 800Ib(Fig HiA ytotimipiroge flesiieg ab8Fos dirscting fitil tomeardadlie injet
240 and the wings 210 sit at surfaces B and C above
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180 in place, effectively biasing the rotati ng menbe
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opdnig 82D SR HAFRI 220 has a generally distally decreasing inner dimension.

In other words, as the channel 220 transitions from inlet 224 toward the distal



As an exanple, the rotating nenber 180 and interna
gl and 230 nay be designed so that the wi ngs 210 extend
a small distance (e.g., about 0.005 inches) above the
mati ng surface 255 when the valve 10 is not fully

. assenbled. Wien 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,
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ferrl back to figures 4A-4G
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channel 220 fluidly comunicates with the nember 11l uid
path 290. Wen the valve 10 is in the open node, the
flange 294 surroundi ng the nenber fluid path 290
creates a seal around the nmenber channel 220,
preventing fluid



31 | eakage between the rotating nenber 180 and the
internal gland 230, and back through the val ve 10.
Figure 7 shows a process illustrating one of a
plurality of illustrative uses of the nedical valve
10. It is inportant to reitgrate that, according to
good nedi cal practice, the proximl port 110 and

di stal port 120 of nedical valve 10 should be cl eaned

ol bl B B RSP 40
tW‘]’%Qn{)‘;fettﬂf%mg”%?égg?@?{fmm  A;fredi cal practitioner 20

connect's e medi alve 10 to the patient 30 (step
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connect the distal port 120 of the di cal valve 10 to

thanhte Gabkied 8 lopéRingVbtith 6 flued Phieldes Tht paoiged bpening et tied
into'the patient 30 (see Figure 1). After

flutbpardA90rgn bleelefiakd &y lOfitso liptaadpatdcend 1ip0The Histame betiveen
practitioner 20 swabs the valve proximal port 110 and

thei lipsais geeatérethas dhe alinbnaxis ofdret dig@al ppewing 282, prbichradlows the

_port 110 (step 720Q0). Connection and insertion_of the,

lipgriayseahprauansk thgpitida of Headisiad openyngi22evEhedproyimakoraming of

the distal port 120 of ihe nedical valye 1Q. As the
theifigaeh pRGERT BY &R Sshdees e raariaal 15 RS unent
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is in fluid communication with the Tluid path 290. At
intérhiabglaadreB0 vithen jpribxiopeh npedd. 110 and distal port 120

are also in fluid comunication, and the valve 10 is

opeMoreover, Asalswtlervaboiigure A, thel ceater(inead yhe dsstal opening

relatively low prime vol une because nedi cal i
222 ofstarigws erpoimgsisds net abered wéthribgicenter ohtheeprogimalk e

up mpst of the volune within the nedical valve 10 (se
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and ve cl osing ti Ls short vaecuum be. .
cnaf B ¥ i vB U BF oSt R BT ST e Fimn
towhdd!ohe W EEHVAE ¢ 54 patﬁgroximal opening 292. For example, the center
line of the distal opening 222 may be to the left of the fluid path proximal
opening center line. As noted above, this helps to ensure that the trailing edge
228 of the distal opening 222 remains substantially aligned with or just past the
first edge 296 of the fluid path 290 in the internal gland 230, and that minimal
rotation is required 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



Once the valve 10 is open and the proximal port 110
and distal port 120 are in fluid communication, the
nmedi cal practitioner 20 can transfer fluids to or from
the patient (step 740). For exanple, if the nedica
practitioner 20 wi shes to m nister a nedication to
the patient 30, he/she nmay ‘depress the syringe plunger
and transfer the nmedication into the patient 30.
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flaipfenad4nherposrhplebfedbyl thdfotaliing atenploert1802igarres aF iagd et
w th one another. However, in various other
shosyboflareget 20466 behreg integrehto thewvesitiemmetnber A¥Hiecg) formed as
val ve 10 can include a Y-site branch 100A (e.g., see
partpfthesregiipnt meaber 280)e Hoyveawen, thedlanga o4 cache anedier type of
housing 100 to for t
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use ‘of the nedical” valve 10 in patient or hospita

conlciPiey 340, it 4160 pHaWeI&S outtdver tRdpeimyBdpaidd 2826f BleSAember
be used in the bio-pharmaceutical industry or other

flowmqratlpa®0.eAs aseduli, both Formatkypapd evhea wibimitheivahy €10, ¢lae

use valve 10 as an injection or aspiration site in a
flartgie 298 e rerveete prakinnal mpfeain g 129%ap omRERd e teersgnainder 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 addition, as noted above, although nost of the
enbodi nents above describe a rotating nenber 180 nade
froma rigid material and a internal gland 230 nade
froma resilient or elastoneric material, the materi al
characteristics may be revg&sed. For instance, the
rotati ng nmenber 180 can be a resilient material while
the gland may be a rigid material. In such
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Figures 8A to 8C show alternatjve enbodi nents_of the
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When fully assembled, the inlet and outlet housing 160 and 170 squeeze the



Al t hough the 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 nake
various nodifications that will achieve sone of the
advant ages of the inventionw thout departing fromthe
true scope of the invention. 35000 What is clained
is: 1. A nedical valve having an open node t hat
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limtif a%u %ﬁdtlﬁ'{%ai/ﬁ{o\(f%n{e‘i’lt bf a@ouﬁ:t% Ifn(eﬁme& heo. cl osed node
to the open node after insertio a nedi ca

| MplredRflin bbeditentsihetwin gb Ql@fﬁ’(ﬂgﬂfe ihiaen eharf fheit@ight of
communi cating the inlet and the outlet when in the

theopeticatoadls 257 dlnasuch snhbatitn enegyribtier inbetasidngy tiet donsings il 6@
menber toward the closed node, the rotating nenber

and 1 7Qislightly comgprese theswirgs@ad imtorglamd wheserialovhen thg valve 10 is
bet ween t he open node and cl osed node, wherein

the
assPEDld. HgiseRBEs a§9%1§%eéW?¢Ith€yb<HB§§ SH#@C%%of the wings 210

t udi nal | thin the h
and, ripetiss GartrorAb oy RetP PR g e ise. T 5is SpTigy on also

BBl AR5 PG B RS Ra e
rotélﬁxg% emiHr18DH 34\ bie 6% 8Lk yaxﬁ?@@%ﬁ&nb&ﬁ&ﬁ%p%o when in

exten etvveen t'h I rst and second
the%sfea(‘rﬁéde 3. The medi cal valve as defined by claim2
wherein the first surface also has a portion that is
genas ah kyamyld, g ictading ndembdrd 80mdddaterval glend230 may be

defined by claim2 wherein the first surface has a
desigrald sugthpothe wingst?ad ekmds small déitmeredeq), abouh0.0hzinches)
aborveestlhle In?arlitngnsﬁl?aec{e 255 when the valve 10 is not fully assembled. When the
inlet and outlet housings 160 and 170 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.



5. The nedi cal valve as defined by claim11 further
conprising a swabbabl e nenber sealing the inlet. 6.
The nedi cal valve as defined by claimb5 wherein the
swabbabl e nenber has a recl osabl e aperture

t heret hrough. 7. The nediéﬁl val ve as defined by
claim1l wherein the resilient nenber has a concavity
supporting the rotating nmenber. 8. The nedical valve

?Zlgﬁg%b{%%\‘iﬂ%et%h@i Forat P e Horne Rasts pepir o
confP LB P91 P A e B st s
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ortion t as a dgenerally nems rrca

flarSftaBR Mhinaifs S6KABCwItRGhs Re@ispherivall shirfck 190 ah@ essentially
substantially the same as the first radius of

- wipsadgracedsdite surtfce. Bhelotmglss ahe flahye2Biseffietivalydréntech aviper

7 wherein the rotating nenber has a first surface that
seat agrinsttthe hkmispiecaral surfaceHE0OF thet rosatifgimendied 180. As also
sho(x:/\%] gnal\!ilgsu){e 21?,\/tlhg ggla(illdf Ifrl(eee&%gg ﬂggvagft%Z% ?56 r?e(i)r?owed at the proximal
end 292. Therefore, the inner dimension of the gland member flow path 290
increases from the proximal end 292 to the distal end 294.

Referring back to figures 4A-4G, to reiterate with additional detail, as a
user inserts the medical instrument 40 into the valve 10 and the rotating member
180 begins to rotate, the wings 210 begin to depress the gland material at surfaces
B and C into the recesses 310. The recesses 310 and the elastomeric properties of
the gland material provide a spring force in a direction opposing 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 valve 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



11. The nedi cal valve as defined by claim1l wherein
the resilient nenber has a nenber fluid path

t heret hrough and a w ping seal about the nenber fluid
path, the rotating nmenber pressing agai nst the w ping
seal to fluidly seal about jhe nmenber channel. 12.
The medical valve as defined by claim 1l wherein the
resilient menber has a void for receiving deforned
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15. The nedi cal val ve as defined by claim 14 wherein
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fluidly disconnect the inlet and the outlet. 18. The
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rotati ng nenber rotates at a different angular rate as
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rate decreasing as the valve transitions fromthe open
praxietel porttlhe (#ep€2Q). Formection 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,

because the disconnect and valve closing time is short, a vacuum may be formed

in the void volume when the medical instrument 40 is disconnected.



19. The nedi cal valve as defined by claim1l wherein
the nmedical inplenent is one of a syringe, tubing, or
a male port on a fluid transfer device. 20. A nedical
val ve having an open node that permts fluid flow, and
a cl osed node that preventszfluid flow, the nedica

val ve conprising: a housingghaving an inlet and an
outlet; a rotating nenber with a nmenber channel, the

B N G N s
tra
S e

froﬁrgg!eﬁ%atigﬂg rt]%;g \7/%({)513 SRSAMLSH tl?élﬂeéic%ﬁ?ﬂalcliﬁgﬁeﬂm%hes to

supporting the rotating nenber,

adGERK B rhE@catdald the PReiRRes0, Helkleaniy ééﬂ)ﬂéséjﬂﬁ?ﬁzﬁiﬁge
e

nove longitudinally within the housi'ng.” 21.
plurg@r aad taalsiee thenideidatiod ibyo thlegiatieZ030MAd tehatitdlg, the
resilient nmenber biases the 37000 rotating nenber
metiowsd paadtitienet 2¢ swyrnwitedrav? Bloofiffeomglte patientaidve as
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instrument 40 should result in a substantially neutral displacement at 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
branch 100A may extend from the housing 100 to form a Y-site channel. The Y-
site channel may be in fluid communication with the valve distal port 120. To

ensure sterility, the Y-site channel may have a resilient diaphragm, or a valve of

some type. Alternatively, the Y-site channel may have no valving means.



24. The nedi cal valve as defined by claim 20 wherein

t he menber channel has a distal opening, the resilient
menber substantially covering the distal opening of

t he menber channel when in the closed node. 25. The
medi cal val ve as defined by,,claim20 wherein the
rotating nenber has a first-"surface with a portion
that has a generally hem spherical shape and a second
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dlsglfsizél nIgor 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 84, 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
ways, the channels may extend radially outwardly from the center of the
proximally exposed surface 200.

As shown in Figure 8B, the rotating member 180 may also have
protrusions 820A and 820B extending out from the proximally exposed surface

200. The protrusions may be any number of sizes and/or shapes and may be

located in a variety of places on the proximally exposed surface 200. For



32. The nedical val ve as defined by claim20 wherein
the nmenber channel has a distal opening with a | ong
di mensi on and a short dinmension that is generally

per pendi cular to the |long dinmension, the rotating
menber being rotatable in gvdirection that is
general |l y perpendicular to the |ong dinension. 38000
33. The nedical valve as defined by claim32 wherein
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conprising: a housing having an inlet and an outlet; a
chdRlefdPdg nmenber with a nenber channel, the rotating
menber being rotatable to cause the valve to
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The nedi cal val ve as defined by claim 34 wherein the
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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).
Although the above discussion discloses various exemplary embodiments
of the invention, it should be apparent that those skilled in the art can make

various modifications that will achieve some of the advantages of the invention

without departing from the true scope of the invention.



38. The nedical valve as defined by claim36 wherein
the first surface has a sealing portion that forns a
sliding seal with the resilient nenber. 39. The
medi cal val ve as defined by claim34 further
conprising a swabbabl e nenber sealing the inlet. 40.
The nedi cal val ve as defined by claim 39 wherein the
swabbabl e nenber has a recl osabl e aperture
therethrough. 41. The nedigpl valve as defined by 000
claim 34 wherein the resilient nmenber has a concavity
Whatppodaimedds:t he rotating nmenber. 42. The nedi cal valve
as defined by claim4lwherein the concavity is in
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sliGiHg ¥RhY tife resit&Rfember when rotating between the open mode and closed
mode, wherein the rotating member substantially does not move longitudinally within
the housing.

2. 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.

3. The medical valve as defined by claim 2 wherein the first surface also has a portion
that is generally cylindrical.

4. The medical valve as defined by claim 2 wherein the first surface has a sealing
portion that forms a sliding seal with the resilient member.

5. The medical valve as defined by claim 1 further comprising a swabbable member
sealing the inlet.

6. The medical valve as defined by claim 5 wherein the swabbable member has a
reclosable aperture therethrough.

7. The medical valve as defined by claim 1 wherein the resilient member has a
concavity supporting the rotating member.

8. The medical valve as defined by claim 7 wherein the concavity is in registry with the
rotating member.

9. The medical valve as defined by claim 7 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.

10. The medical valve as defined by claim 7 wherein the rotating member has a first
surface that contacts the concavity, the first surface and concavity having different
shapes.



44. The nedical valve as defined by claim4l wherein
the rotating nmenber has a first surface that contacts
the concavity, the first surface and concavity having
different shapes. 45. The nedical valve as defined by
claim 34 wherein the resilient nmenber has a void for
recei ving deforned resilient menber material when the
valve is in the open node. 46. The nedical val ve as
defined by clai m 34 whereingthe menber channel has a ooo
di stal opening wth a I ong di nension and a short
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17. The medical valve as defined by claim 1 wherein the rotating member rotates
about an arc of about fifteen degrees or less to fluidly disconnect the inlet and the
outlet.

18. The medical valve as defined by claim 1 wherein the rotating member rotates at a
different angular rate as the medical implement is urged proximally, the angular rate
decreasing as the valve transitions from the open mode to the closed mode.

19. 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.

20. 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, wherein the rotating
member substantially does not move longitudinally within the housing.

21. The medical valve as defined by claim 20 wherein the resilient member biases the



37 000

rotating member toward the closed mode.

22. The medical valve as defined by claim 20 wherein the rotating member slides along
the resilient member when rotating between the open mode and closed mode.

23. The medical valve as defined by claim 20 wherein the resilient member has a
member fluid path therethrough, the member fluid path being part of a fluid channel
between the inlet and outlet when in the open mode, the rotating member sliding
along the resilient member when rotating between the open mode and closed mode.

24. The medical valve as defined by claim 20 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.

25. The medical valve as defined by claim 20 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.

26. The medical valve as defined by claim 25 wherein the first surface also has a
portion that is generally cylindrical.

27. The medical valve as defined by claim 20 further comprising a swabbable member
sealing the inlet.

28. The medical valve as defined by claim 20 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.

29. The medical valve as defined by claim 20 wherein the resilient member has a void
for receiving deformed resilient member material when the valve is in the open mode.

30. The medical valve as defined by claim 20 wherein the resilient member is
chemically bonded to the housing.

31. The medical valve as defined by claim 20 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.

32. The medical valve as defined by claim 20 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.



38 000

33. The medical valve as defined by claim 32 wherein the distal opening is one of
generally oval shaped, generally rectangularly shaped, or generally elliptically shaped.

34. 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 biasing the rotating member toward the closed mode, the rotating member
sliding along the resilient member when rotating between the open mode and closed
mode, 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 against the surface of the rotating member.

35. The medical valve as defined by claim 34 wherein the rotating member
substantially does not move longitudinally within the housing.

36. The medical valve as defined by claim 34 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.

37. The medical valve as defined by claim 36 wherein the first surface also has a
portion that is generally cylindrical.

38. The medical valve as defined by claim 36 wherein the first surface has a sealing
portion that forms a sliding seal with the resilient member.

39. The medical valve as defined by claim 34 further comprising a swabbable member
sealing the inlet.

40. The medical valve as defined by claim 39 wherein the swabbable member has a
reclosable aperture therethrough.

41. The medical valve as defined by claim 34 wherein the resilient member has a
concavity supporting the rotating member.

42. The medical valve as defined by claim 41wherein the concavity is in registry with
the rotating member.

43. The medical valve as defined by claim 41 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.
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44. The medical valve as defined by claim 41 wherein the rotating member has a first
surface that contacts the concavity, the first surface and concavity having different
shapes.

45, The medical valve as defined by claim 34 wherein the resilient member has a void
for receiving deformed resilient member material when the valve is in the open mode.

46. The medical valve as defined by claim 34 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.

47. The medical valve as defined by claim 46 wherein the distal opening is one of
generally oval shaped, generally rectangularly shaped, or generally elliptically shaped.

48. The medical valve as defined by claim 34 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.

49. The medical valve as defined by claim 34 wherein the rotating member rotates
about an arc of about fifteen degrees or less to fluidly disconnect the inlet and the
outlet.

50. The medical valve as defined by claim 34 wherein the rotating member rotates at a
different angular rate as the medical implement is urged proximally, the angular rate
decreasing as the valve transitions from the open mode to the closed mode.

51. The medical valve as defined by claim 34 wherein the medical implement is one of
a syringe, tubing, or a male port on a fluid transfer device.



