VALVE ASSEMBLY BACKGROUND OF 1111, INVENTION FIELD OF THE INVENTION The
present invention relates to medical fluid delivery valves and more particularly to valve assemblies for
use with syringes or other medical dispensing devices. DESCRIPTION OF THE RELATED ART
Syringes are commonly used to deliver medications and other biological fluids to a patient. The syringe
typically has a plunger which is sealingly engaged with an outer cylindrical chamber to form an inner
fluid- receiving chamber. A 'male’ luer fitting is usually provided at a delivery end of the chamber which
receives a female luer fitting with a needle assembly or the like. The fluid channel joining the cavity to
the her fitting is uslially open, so that when the needle is removed, the cavity is open to the

environment This is problematic since menyyReg SRk bgploglcal fluids are sensitive (or can
degrade when exposed) to the environnmerit: fore an object of the present invention to

provide a novel valve assembly for use with a syringe or other medical dispensing devices, enabling

the latter to be closed to the envirgg@%w ap %Wﬁmﬁon

FIELD OF THE INVENTION

The present invention relates to medical fluid delivery valves and more. .

particnlarly to valve assemblies for use with syringes or other medical dispensing

devices.

DESCRIPTION OF THE RELATED ART

‘Syringes are commonly used to deliver medications and other biological
fluids to a pétiant. The syringe typicalty has a plunger which is sealingly engaged
with an outer cylindrical chamber to form an inner finid- receiving chamber. A
‘male’ luer fitting is usually provided at a delivery end of the chamber which
receives a fernale Tuer fitting with a needle assembly or the like. The fluid channel
joining the cavity to the Juer fitting is usually open, so that when the needle i8
removed, the cavity is open to the environment. This is problematic since many
medications and biological fluids are sensitive {or can degrade when exposed) to the
environment.

‘ ‘Yt is therefore an object of the present invention to proyide anovel valve
assembly for use with a syringe or other medical dispensing devices, enabling the

latter to be closed to the environment when in an unattached condition.

SUMMARY OF THE INVENTION

In one of its aspects, the present invention provides a valve assembly
comprising a male Iuer end portion, a fomale luer end portion and a channel for the
transfer of fuids between the male and female luer end portions, valve means
movable between a closed position and an open position, biasing means for biasing
the valve means toward the closed position, and actuating means extending into the
male luer end portion and coupled to the valve means to actuate the valve means
when a female luer end portion of a medical accessory is coupled with the male luer

end portion.



SUMMARY OF THE INVENTION In one of its aspects, the present invention provides a valve
assembly comprising a male luer end portion, a female luer end portion and a channel for the transfer
of fluids between the male and female luer end portions, valve means movable between a closed
position and an open position, biasing means for biasing the valve means toward the closed position,
and actuating means extending into the male luer end portion and coupled to the valve means to
actuate the valve means when a female luer end por#ion of a medical accessory is coupled with the
male luer end portion. - 2 - In an embodiment the male bier end portion has an inner projection

and outer threaded s ich.i to receive the female luer.end partion
%%@%ﬂ&gﬂ%ﬁpﬁ(ﬁ%@ﬁ&@eﬁ?&%ﬂdﬁo&m abéan T a%% \E]

therebetween. The actuating means in €s an actuating member posﬁfo%ré]cljegtel ween ﬂiéerouter

threaded sheathregttbdrrbsatiericdjdetipaced thimefroentbadirientith&wabecure ans joctices a valve
seat and a valye membermaveahle ez etei9, The shaashiodudss a fist hagrel portor
'd?éortlon an Udes A second ehan

adjacent the female luer en the Inner projection inc 4 second channel portion. The
valve member briweenaheeostearirsagedtideath fuid tormmenizajimtiovith the first and second channel

portions. The valve segt,| J in.th d channel portion and the valve member is integrally
formed with the female %lﬁr%&ﬁ%gggrét%n&gﬁn gr?ggg’%sblga?%{gﬁt? %%V\?eﬁf\:/aet %nen%ﬁregg?ﬁcludes an anchor
flange extendinpeoihwardivetbivardativdrthercsurfibe ofithadhousinigpoifishciiathid pasirihe housing
portion is coupls |g lH d portion for movement therewith relative to the valve member.
The male luer é?%%é?t%g%nga;éls f?eﬂga éﬁ({)l@rnfﬁal}]@g%h\?v%ﬁﬁléo %ggnnﬁ%%?ﬁsf’isé 17 tHeE Closed position
and the male |wsrmrel potipn i$ispeded fnombsaitkanchadvf ahgensihenttte wafiiedn- ans is in the open

posiion. The hoyslng Rorion FIAEes & an.endeaen ariceent e lemale et end porton he

[
biasing means includes a compression spring locate ousing be el%gion and
the outer anchae flengpeond channel portion and the valve member is integrally formed with the

female luer end portion.

In one embodiment, the valve member includes an anchor flange extending
outwardly toward an imner surface of the housing portion. In this case, the housing
portion is coupled to the male Iner end portion for movement therewith relative to
the valve member. The male luer end -portion engages the anchor flange when the
valve means 13 in the closed position and the male luer end portion is spaced from
said anchor flange when the valve means is in the open position. The housing
portion terminates at an end region adj acené: the female luer end portion, the biasing

- means inciudes a compression spring locaied within the housing between the and
fegicm and the outer anchor flange.

In another of its aspects, the present invention provides a medical dispcﬁsing
device comprising a body having 2 chamber therein to contain a fluid material, a
valve assembly in fiuid communication with the chamber, the valve assembly
having & male coupling member for engaging a femaie coupling member on 2
medical accessory to form a fluid coupling between the medical dispensing device -
and the medical accessory, the valve assembly further comprising flow control
means operable to control fluid flow through the male coupling member, the flow
control means being operable to be displaced by the female coupling member to -
open the male coupiing member when female coupling member is operatively
connected therewith, the flow control means being aperabie to be displaced by the
female coupling member to close the male coupling member when the female

coupling member is disconnected therefrom.



In another of its aspects, the present invention provides a medical dispensing device comprising a
body having a chamber therein to contain a fluid material, a valve assembly in fluid communication
with the chamber, the valve assembly having a male coupling member for engaging a female coupling
member on a medical accessory to form a fluid coupling between the medical dispensing device and
the medical accessory, the valve assembly further comprising flow control means operable to control
fluid flow through the male coupling member, the flow control means being operable to be displaced by
the female coupling member to open the male coupling member when female coupling member is

operatively connectedhgrewithodhadiovrontin seanseingnpenahiedohedisplaced by the female

coupling member to close the male coupling member when the female coupling member is
disconnected tReFEfRARd aauter sheatharamgBPREH, theschiar Kolsng PresBReludes an inner

male portion angiaRaiier sheRiiPeriaganaceRRESHARLIR BImAPas3aYe g between for

receiving the female coupling member, the flow control means including at least one valve actuating

portion positiorBaivsE3 EesheReHaiR REHERIS RITEOR BREH PRE A BEiha TR terendp aket the valve
member duringethe: travebahthedemalaroupingmemperAlng dhe Passaee e val g gssembly

includes a valve member and a valve seat, wherein the valve member is gositioned against the seat to

close the male EoARFGIMLRSIBFIIRE VSRS HEDRIFAG oSV AhtsLAse iEpngeitrvaleelements
which are spacgd {9 i, 3RRDSEAIQRELIBRMRRSI28R InLaRRIVE HiRilcmmale.caupling member there

between, wherein the pair of abutment elements are operable to travel with the female coupling

member along SRS HisEge couplingTaERIsHd e takFeeaBiskRn g o mEusgimrimelly oriented
relative to the pagsa0eand eahyiment dlemeninae ROSHNRELA0RgHD 8 ACHa N gpgon. The

valve member includes a back plate and a plurality of actuating portions equally spaced on the back

plate, each of tHe emrif sgUFbRD RS FREN RIS DERESRCTharals i Palrcis ararkent clomenie
embodiment, the.vghe, aeiuaiagperigninciidas @AR&#M@&Q&%@%&%@@ one of the

abutment elements. The valve assembly includes a locking seat to receive t ocking flange when the

male coupling me_mbelﬂgm ﬁ@e@wb&ai@ﬁ%mm bmmﬁﬁs@la @ﬁ?ﬁ_ﬁ?éﬁd’r@'@_@on, the
locking flange hging Ipcated adiagenihe diztaland region anshie QBE@%@%@HM?&%W“G outer

sheath portion. The actuating portion is thus arranged to flex in order to displace the ocking flange

from the lockingtbea®lve Iﬂﬁ%&ﬂ%&%@@éﬁ%@%é@ﬂ%@?ﬁ@%@§mi@@%pensing
device comprisi @c@%ﬂmaéﬂgﬁﬁ&@%@&?%ﬂﬁé@@t@%ﬁ@n@%%@%?&'a@d‘é@%@sgembly In

fluid communication with the chamber, the valve assembly having a male coupling member for
engaging a femaetasmbRirneifber on a medical accessory to form a fluid coupling between the
medical dispensing deyis, gt Bigimesical acasssprta e SRl caplinameelodiding a

e pro

projection and an outer valve member movable relative to't jection, the projection and the outer

valve member fofigidgseatiareehenmef the rOBERRE e B aip sRivA emblingraiedgrgiection and
spaced therefrofp o, {orm, 1P 385206 A RERiVE IR RMAECAURIAG coupling member is in the

closed position. The actuating portion has a distal end region, the locking flange

being located adjacent the dietal end region and the locking seat is formed in the
outer sheath portion. The actuating portion is thus arranged to flex in order to
displace the locking flange from the locking seat.
In yet anotber aspect, the present invention provides a medical dispensing

device comprising a body having 4 chamber therein to contain a fiuid material, a
valve assembly in fluid communication with the chamber, the vaive assembly

“having 2 male coupling member for engaging a female coupling member on a
medical accessory to form a fluid coupling between the medical dispensing device
and the medical accessory, the male coupling member including a projection and an
outer valve member movable relative to the projection, the projection and the outer
valve member forming a fluid channel there between, a sheath portion encircling the

projection and spaced therefrom to form a passage to0 receive the female coupling



- 4 - member, the valve member being engageable with the female coupling member and movable
relative to the projection to open the fluid channel when the female coupling member is connected with
the male coupling member.  In one embodiment, the valve member forms an outer surface of the
male coupling portion.  In-an embodiment, biasing means is provided to bias the valve member
toward an engaged position with the projection to clgse the fluid channel. In this particular case, the
passage ends at an inner wall and the biasing means includes a spring located between the inner wall
and the valve member. In one embodiment, the projection is fixed to the body and includes an inner

|0<':Issage,hth<]3I iﬂ?ﬁﬁ&?ﬁ?@@ﬁ%ﬂ@ﬁmﬁa}eﬁa@ &ﬂgﬁ‘;&%ﬁ:ﬁp@iﬁ%ﬁb%ﬁiﬁm@ﬁmﬁﬁg ﬁzﬁﬁmﬁ}“md wh ibch is
open to the fluid channel. The projection also includes an enlarged end portiop, the valve member
including an JRENEPIERIATE AR SAUHEPERGRG & RS ?é]éﬂde‘%#‘b%‘?ﬁg’g‘% @%g?iﬂ% fluid channel. In
this case the gplgyaed-sadinerionand ihewatiesentpationior henvedye member have mating
bevelled surfaces. In one embodirnent, the female coypling membeé{gg?sg? | di%gﬂ%egment, the

valve member being iR ERRRSRS T BRAR YA SRR SLhButer V5 hedical
dispensing deyigaiinelpdasauch items as a syringe, an IV bottle, an IV line, a powder and/or atomized

fluid and/or gas inhalant dispenger, an implant delivery dispenser, a ventilator, a syringe pump, an
intubation tube, a ga@‘?réﬂﬂ@%l?ﬁﬁpf@%“d%%S%Wﬁﬁﬁ%ﬁﬁﬁﬁﬁ&%b@%@&ﬁ#‘ﬁﬂﬁ &teof -

Preferably, the;pegical éﬁ%&%@é@@éﬁ&@ﬂﬁfﬂi&w@@ﬁ gansousciornts awdrokinationdhereof and has
beneficial properties to enhance life, to promote health, tQ (I:qlﬁ and/or treat a disease, condition or

ailment, to moPRISFRIAA 5T BERBSIEE FRGFAhERRFSF &0 ATisHiRE FEOT RO exanite, the medical

material may kg:ysefutiet aneraminersadVvHRRRY HeWIaRatienbstem cell therapy, oncology
therapy, blood transfusion and/or organ transplantation. . ) _
In one embodiment, the projection 1s fixed to the body and includes an inner

passage, the inner passage having one end which is open to the chamber and another

“end which 1s open fo thé fluid channel. The projection also includes an enlarged end
portien, the valve member including an cuter portion arranged to engage the
enlarged end portion to close the fluid channel. In this case the enlarged end portion
and the outer end portion on the valve member have matimg bevelled surfaces.

In one embodiment, the female coupling member has a leading segment, the
valve member being dimensioned o fit within the leading segment.

Preferably, the inedical dispensing device includes such items as a syringe,
an TV botile, an IV line, a powder and/or atomized fluid and/or gas inhalant
dispensér, an implant delivery dispenser, a ventilator, 2 syringe pump, an intubation
tube, a gastrointestinal feeding tube or a plurality and/or 2 combination thersof.

Preferably, the medical material is m solid, liquid or gaseous form ora
combination thereof and has beneficial properties to enhance life, to promote health,
to cure and/or treat 2 disease, condition or ailment, to monitor and/or indicate a
bodily function or a combination thereof. For example, the medical material may be
useful for, among others, IV therapy, implantation, stem cell therapy, oncology

therapy, blood transfusion and/or organ transplantation.



- 5- BRIEF DESCRIPTION OF THE DRAWINGS Several preferred embodiments of the present
invention will now be described, by way of example only, with reference to the appended drawings in
which: Figure 1 is a perspective view of a syringe assembly; Figure 2 is a sectional view of a portion
of the assembly of figure 1; Figures 3 and 4 are sectional views of the assembly of figure 1 in two

alternate operative positions; Figure 5 is a fragmentary sectionalectiv view of a portion of another
syringe assembly; -0

BRIEF DESCRIPTION OF THE DRAWINGS

Several preferred embodiments of the present invention will now be
described, by way of example only, with reference to the appended drawings in
which:

Figure 1 is a perspective view of a syringe assembly;

Figure 2 is a sectional view of a portion of the assembly of figure 1;

Figures 3 and 4 are sectional views of the assembly of figure { in two
alternate operafive posttions;

Figure 5 is a fragmentary sectional perspective view of a porticn of another
Syringe assembly;

Figures 6 and 7 are fragmentary perspective views of another syringe
assembiy;

Figures 8 to 12 are fragmentary sectional views of the syringe assembly of
figure 6,

Figure 13 is a fragmentary perspective view of yet another syringe assembly;
and

Figures 14 and 15 are fragmentary sectional views of the syringe assembly of
figure 13 or portions thereof.

DESCRIPTION OF THE PREFERRED FMBODIMENTS

Referring to the fipures, and in particular figure 1, thers is provided a syringe
assembly 10 comprising 2 syringe 12 and a valve unit 14. The syrings 12 has a
chamber 20 containing a plunger 22 fo form a cavity 24. Referring to figure 2, the
cavity has an outlet 26 and the valve unit 14 is located downsiream of the outlet 26
for coupling the cavity 24 with a medical accessory such as a needle 30 (as shown in
figures 3 and 4). The valve unit 14 has an outlet 32 and flow conirol means, as wili
be described, to control fluid flow through the outlet, the flow control means being
operable to open the outlet when the coupling section is operatively connected with
the medical accessory, the flow conirol means being operable to close the outlet
when the valve unit is disconnected from the medical éccessery and to remain closed

until connected once again with a medical accessory.



Figures 6 and 7 are fragmentary perspective views of another syringe assembly; Figures 8 to 12
are fragmentary sectional views of the syringe assembly of figure 6; Figure 13 is a fragmentary
perspective view of yet another syringe assembly; and Figures 14 and 15 are fragmentary
sectional views of the syringe assembly of figure 13 or portions thereof DESCRIPTION OF THE
PREFERRED EMBODIMENTS Referring to the figures, and in particular figure 1, there is
provided a syringe assembly 10 comprising a syringé 12 and a valve unit 14. The syringe 12 has a
chamber 20 containing a plunger 22 to fold' a cavity 24. Referring to figure 2, the cavity has an outlet

medical acoessory Siot i A Re S e 2t oures s o RN ouen
32 and flow céh@rg’llﬂﬁféélﬁszrals‘-h@iNfajeedas'trﬂlééd&k@d%mtﬁﬂsﬂWbmn@lpMﬂ@WMflow control
medical scob e e e e S S RS e it o
disconnected frspnthmaieticotmtpessary &rfdrtcorgrhiam wits e wntidicohmeetadreride again with a
medical accessory. Although the chamber 20 and the valve unit 14 are separate from one ancther
in this case, it will be undersiood that they may, alternatively, be integrally formed,
for example by combining the fixst male luer end portion 34 with the female luer end
portion 36. .
The valve unit 14 has a channel 42 for the wansfer of fluids between the
female and male luer end portions 36, 38. A valve means, in the form of a valve
member 44 15 located in the vaive unit 14 and is movable between a first position (as
shown iz figure 2), in which the channel is closed, and a second position (as shown
in figure 3}, in which the channel is open. An actuating means, in the form of an
actuating member 46 (shown in figurs 2}, extends outwardly from the valve member
44 and mfe the male luer end portion 38. The actuating member 46 is coupled to the
valve member 44 to actuate it when a fernaie Iuer end portion of the medical
accessory 30 1s engaged with the male luer end portion 38.
In the embodiment of figures 1 to 4, the male luer end portion 38 has an
outer threaded sheath 50 which is spaced from an inner projection 52. In this case,
the actuating member 46 is positioned between the outer threaded sheath 50 and the
mnner projection 52. The valve member 44 inciudes a valve plug portion 54
moveable refative to a valve seat portion 56. The valve member 44 has an upper end
which is integrally formed with the female huer end portion 36. An outer housing
member 58 is siidably mounted on the vaive member 44, In this case, the outer
housing member 58 is joined to the male luer end portion 38. The valve member 44
also has a valve channel 44a extending from the female luer end portion 36 to the
valve plug poriion 42 where it terminates at one or more transverse fiow openings
44b 1o join with the channel 42.
The valve member 44 includes an anchor flange 60, and the male luer end
portion 38 seats, directly or indirectly, against the anchor flange 60 when the valve

is in the closed pesition as viewed in figure 2. Conversely, the male luer end portion



-6- In this case, the chamber 20 includes a first male luer end portion 34 adjacent the outlet 26
and the valve unit 14 includes a first female luer end portion 36 which is engageable with the male luer
end portion 34. The valve unit 14 also includes a second male Mer end portion 38 for coupling with the
medical accessory 30.  Although the chamber 20 and the valve unit 14 are separate from one
another in this case, it will be understood that they may, alternatively, be integrally feinted, for example
by combining the first male luer end portion 34 with thre female luer end portion 36.  The valve unit
14 has a channel 42 for the transfer of fluids between the female and male luer end portions 36, 38. A
valve o e {put ol o alye MEEDRLAA HRAAURC RO AR ik SRREbIP M HARle between
a first position (as shown in figure 2), in which the channel is closed, and a Second position (as shown
in figure 3), in@A@haRe channel is open. An actuating means, in the form of an actuating member 46

(shown in figure 2), exieRf BB QL HEMAYEBRIBEY A4 antriodhg Bals bues.ead portion

38. The actuating member 46 is coupled to the valve member 44 to acCtuate it when a’female bier end

portion of the #fisgrniithederudn B0 w¢ peakad drrdicomaled merdsdpdrisnBei 2  |n the
embodiment of fioures;L fa 4. hesmale et endiperipn 3 hasamaulekibigaded,aheaibop which is

spaced from an inner projection 52. In this case, the actuating member 46 is positionéd between the
outer threadednshbatirsdaaritinge Mhier rsjactichvs2nTmbsalow #ié hbdirainiivads alo¥ve plug
portion 54 moyeahlg, jve to a valve seat portion 56. The valve member 44 has an upper end which
is integrally formed with the female luer end portion 36. An outer housing member 58 is slidably
mounted on the valvémainbativg amagsoasas vt Agusing riebeess Bgoied @ihe male bier
end portion 38, X@&&fﬂg%%ﬁ&%@%%ﬁwﬂiﬁeﬁ%%%%é@ﬁ&’épgnf;{?}sh‘é&% tpmale luer

end portion 36 to the valve plug portion 42 wheré it terminates at one or more transverse flow

openings 44b &ﬁwhm@@m%@adjacﬁévmm@mmmﬁ arfantgsorfange 60, and
the male luer edporian:3 sals, duadly andiectisagaist the aneharlianeg.Giyhen the valve is

in the closed position as viewed In figure 2. Conversely, the male luer end portion -7.-
means includes a valve member 82 having a valve channel 84 m fluid

communication with the first and second channel portions 76 and 78. In this case,
the valve seat portion is formed at 90 w the second channel portion 7€,

The valve member 82 inciudes a plug portion 92 which is movable relative to
and within the second channel portion 78 for engaging the seat portion 90 to close
the second channel portion 78. The first channel portion 76 includes a tubular
projection 94 extending from the female luer end portion 74. In this case, the valve
channel 84 in the valve member 82 is coexiensive with the first and second channel
portions 76, 78. In this case, the fubular projection 94 1s slidably engaged with the
valve member §2 within the valve channel 84 and sealed therein by way of seal 98.
Likewise, the valve member 84 is sealed within the second channel pottion 78 by
way of seal 100.

The syringe assembly 10 is used as follows. First, the vaive unit 14 is jomed
to the syringe 12 by engaging the corr&sponding. first male Iuer end portion 34 with
the female iuer end portion 36. In this condition, the second male luer end portion
38 is unattached with a medical accessory such as the needle 30 and the actuator 46
is fully extended into the second male luer end portion 38 as shown in figure 2.
Consequently, the valve member 44 is biased to its closed posifion, thereby
engaging the valve plug portion 54 against the vaive seat 56.

The needie 30 is then attached to the syringe by engaging the female luer end

portion on the needie 30 with the second male fuer end portion 38. Doing so causes



38 is spaced from said anchor flange when the valve is in the open position as shown in figure 3.

The outer housing 58 terminates at a radially inwardly directed end region 62 adjacent the female luer
end portion 34 and a biasing means in the form of a compression spring 64 is located within the outer
housing between the end region 62 and the anchor flange 60 to bias the valve member toward the first
position to close the valve unit.  An alternative arrangement is shown in figure 5. in this case, the
valve unit 70 has a housing 72 which is integrally formied with the female luer end portion 74. A first
channel portion 76 is adjacent the female luer end portion 74 and a second channel portion 78 is

adjacent a malgduerend perion B8rdBiis fRSR.HIE YRiY:ARaRS BchidesRvalNpmember 82 having

a valve channel 84 in fluid communication with the first and second channel portions 76 and 78. In this

case, the valveTseabpofie s Tbyrazepmedbayalie sewsher dders psnlasedgpwardiidasmlve member
82 includes a pw%%fwﬁéﬁe%iﬁi&éﬂﬁ%%%&%%?#@% @g{%‘gﬁﬂ?&&ﬁ%%ﬂ% cbaggel portion 78 for

engaging the seat portion 90 to close the secon annel portion 78. The fu-si channel portion 76

includes a tubufprsRictEh e sxten et Pomoprofim s veshameborhs PR B gexs@sthe valve
channel 84 in the yalvs MeMbeLAR/ILORMENIE Withdhe drsliand seeopdehagnelpgitions 76, 78. In

this case, the tubular projection 94 is slidably engaged with the valve member 82 within the valve

channel 84 andosedledtie ki istothadaly. 2kswnpathstoaive mdbsbaiesspeséaled within the
second channelpaian/8.Ryway0 86t 190sversd AGWYREMR ASIEMRN A0 Isivsed An dpiaws. First,

the valve unit 14 is joined to the syringe 12 by engaging the corresponding first male luer end portion

34 with the femaie biefepeEpdbosBs.e| Hihisdanaiion addedbadartiedteanapulictt 38 is
unattached with,a,medical AGEesIANLILER 8k henesd!e 30anding actaiarn 45 isllly exgnded into

the second male bier end portion 38 as shown in figuré 2. Consequently, the valve member 44 is
biased to its clo&sdosition fiereBy wrgagithy thevedissepiinplserinrmbaiibavaveiduanstssat 56.
The needle 30 ig,then @é&g@@g%%@@@yg%g&&g anoaging the female luer end portion on the needle

30 with the second male luer end portion 38. Doing so causes
Another device 1s shown at 120 figures 6 to 12, having a body 122 forming

an inner chamber 124 therein to contain a fiuid maierial. A valve assembly 126 isin
fluid communication with the chamber 124 and has a male coupling member 128 for
engaging & female coupling member 1306 on a medical accessory (in this case 2
needle 132) to form a Suid coupling between the device 120 and the neadle 132,

The valve assembly 126 1s operable to control finid flow through the male
coupling member 128 and more particularly to be in an open position when the male
coupling member 128 is operatively connected with the femaie coupling member
130 and, conversely, to be in a closed position when the male coupling member 128
is disconnected from the female coupling member 130.

In this case, the body 122 and the valve assembly 126 are integrally formed
and, as seen in figure &, the latter includes a valve member 134 and a valve seat 136,
The valve member 134 is shown in its pesition against the valve seat 136 to close
the male coupling member 128, but for a very minor gap thers between for
illustrative purposes only.

* The male coupling member 128 includes an inner male portion 140 having
an mnner fluid channel 1402 and an outer sheath portion 142 spaced from the inner
male portion 140 to form a passage 144 there between for receiving the female
coupling member 130. At least one, in this case three, valve acmaﬁngrpori‘ions 146
(two being shown in figure 7) are positioned in the passage 144 to abut the female

coupling member 130 and to displace the vaive member during the travel of the



- 8 - the female luer end portion on the needle 30 to abut and displace the actuating member 46,
thereby causing the valve member 44 to be displaced upwardly (as viewed in figure 2) thereby
releasing the valve plug portion 54 from its scaled abutment with the valve seat 56 to open the valve
channel. The plunger 22 may then be displaced outwardly to cause fluids in the proximity of the
pointed end of the needle 30 to be drawn into the cavity 24, by a path starting at the valve seat 56
through the channel 42 to the transverse flow openiﬁgs 44b, to the valve channel 44a and on through
the female luer end portion and into the cavity 24. The needle 30 may then be removed causing the
actuating me 4 ' i in fige [ e immediate
displacementrtréé)?t%{lé3 %ﬁgﬁ%@%ﬂgﬁ;ﬁgﬁﬂﬁﬁg é%%fy %Wagr?d ?ﬁﬁ%%%@%@g &g%ve. Another
device is showehat@(figired 4t THetalindoamese il prmiigasmberelthamber 124 therein to
contain a fluid mater'@écﬁ\%%éeagﬁ% 56,1948 Mﬁ&@ﬁ’ﬂéﬁ?i&%ﬁﬂﬂzﬁéﬂl the.chambgr 124 and has

a male coupling membér 128 for engaging a female coupling'member 130 on a medical accessory (in

this case a neédleviBd) accfeneced flivinh coapmeihise alenstbisoersoisel f2(cisgane hedaeals2.  The
valve assembl,hafule RSP IexiP-aaRiRl LN Dianah i mRl%onplg mamRenges and more

particularly to open position when the male coupling member 128 is Operatively connected
with the femakdagiblrppssegaiét 1 Thankisomiclsayntd behasa bosdlypoyitopmheh e male
couplin.g membe s, disc %%I&g fﬁ?i tQ&J%rBﬂl %ﬁgliﬂ%mgﬁ%&gﬂ 1n thig case, the
body 122 an(;@ rér?/%\%gégslggr%% 126'are%tegra y %%me and, as seen in 1igl}r(g 8, the latter includes
a valve membretal34 emtha paxhagséét 186 Hrhebusvenhedentsaisl BX0is shewrpisiaepwsslorgagainst the
valve seat 13610 close. th Qupling member 128, but for a very minor gap there between for
illustrative pu%gsaé%ég%ﬁlﬁfepggﬁh%gm%]e coupling member 128 includes an inner male portion 140
hsving an inner fluid Eaahelvi4azing aatorel 4héechgeoradacknz dhased FbmdHbanabemale
portion 140 10, QU BiPARSRAE, KASRILBEMSER (B 4s0E 'Qa%e@&gm%w g agmber 130. At
least one, in this case three, valve acturating portions 146 (two being shown in figure 7) are positioned
in the passagedid tocathst tHet fisrrateecdoptihganiBob el BG aattithdisplesing rovadvelffember during
the travel of ”}?as'

agc'iistal end region and the locking flange 154 is located in the distal end region,
while the locking seat 156 is formed in the outer sheath portion 142.

It will be seen in figure 10 that each actuating portion 146 is arranged to flex
in order to dispiace the locking flange 154 out of the loclking seat 156.

Referring to figure §, the valve member 134 includes a back plate 160 and
the actuating portions 146 are equally spaced on the back plate 16G. The back plate
160 has a central fiuid channel 162 which is in fluid communication with the
chamber 124 and the valve member 134 has a fluid channel 163 therein in fluid
communication with the central fluid channel 162 and hence the chamber 124. In
addition, the fluid channel 163 has a lateral portion 1632 which establishes fhud
communication between the fluid channel 163 and an inner fluid channel 140a in the
nner male portiorn.

The device 120 is thus used as follows. The vaive assembly is set with the
valve member in its ciosed position, that is with the valve member 134 in iis position
against the valve seat 136 as shown in figure 8. The female coupling member 130
on the needle 132 is aligned with the passage 144 and brought toward the male
coupling member 128. The bevelled leading surface 152a on the abuiment member

152 aids to centre the female coupling member on the mouth of the passage 144.
With the {ocking flange 154 in the locking seat 156, the female coupling member

130 is able to pass the lowermost edge of the abutment element 152 and continue



female coupling member 130 along the passage 144. In this case, each valve actuating portion 146 is
integrally formed with the valve member 134.  Each valve actuating portion 146 includes a pair of
abutment elements 150, 152 which are spaced from one another along the passage 144 to receive the
female coupling member 130 there between and to travel with the female coupling member along the
passage 144. The abutment element 152 has a bevelled outer surface 152a for reasons'to be
described. Each actuating portion 146 is longitudinalberiented relative to the passage 144 and the
abutment elements 150, 152 are positioned along the actuating portion 146.  Each valve actuating
portion 146 |ncIu a lockin 4 e valve assembl ludes a lgcki eat 156 to
receive the Iocizmn%t?il %Si 4 Wh e’i%g]vg'vetrpnem Ml%} he ¢ oseqn%ao%;l o%gtﬁ this case, the
actuating portlm’mjtéfeﬁaéandmiaﬁém se@idn Apartie |ackengfiantetbHA(isdaciteddintwerdistal end

region, while th Iockln at 156 |sf ined |n1heo er sheat ion 142. It will een in figure
10 that each a 8?1%‘ %53? %801311) nge% % e%?ﬁs%k%gefqggggspﬁlggg{fﬁ% I%%Eil tqg ge 154 out of

the locking seata’kﬁﬁlg thdReferiag: toofigores 8 thema#wmmm‘dbeﬁﬂ:ﬁéﬁmlp@&ga hatkipiate 160 and the

actuating portions 146 re%equﬂx Iate 60..The cﬁgﬁ] has a central
fluid channel 16153\)% % %?%%%c tion \?VI & Chambet erlglhfgoc ﬁ/% ‘member 134 has
a fluid channel dﬁﬁﬁf@@m&u&iﬂmﬂtqmﬁmndmﬁaumﬁmmhbmemmdzﬂglﬂmm@l ikG2rammcbdhence the
chamber 124." n, the flu a teral portio which estaplis fluid
e aAneT 183 R o SRBRRGI 30 1§ (RERor

commnnication eIPW hanhée annel ain the |nner male
portion. Thei:dewm@ﬂamtﬁusmﬁisastfrﬂ@mﬁdmehmﬁtaﬁssajmm@si@tmﬂth&aﬁevmﬂe member

in its closed position, that. is with L%e Valﬁe b r 134 init gosn ion.a g tthe valvg[[ eat 136 as
shown in figure 8. The 8%%5:@ ﬁﬂﬁe BR TRER %&n\ﬁ Iﬁassage
144 and brougmmwmamwlmtmmm&mmmmammmza on the
abutment member 152 aids to centre the female c n mber on fthe passage 144,
With the Iockinga‘% i%"szi‘ﬁl%hﬁp?tof&dﬁ&"g %%% ‘ﬁﬂqg%‘ﬁﬁ%%%ﬁﬁgl% §65|s a%le to pass
the lowermost edye: ef¢heablineninelementitbBana coptinud & Whe locking flange 154

approaches, and finally enters, the locking seat 156 to coincide with the closurs of

the valve assembly.

Thus, the device 120 does not make use of a valve member which is biased
1o its closed position as with the earlier embodiment, but rather relies on the
displacement of the female coupling member 130 to draw the valve assembly to its
closed position when it is removed from the male couphng member 128&.

Another device is shown at 170 1o figures 13 to 15, baving a body 172
providing a chamber 174 therein to contain a fluid material. A valve assembly 176
1s in fluid communication with the chamber 174 and bas a male coupling member
178 for engaging a female coupling member 180, again on a needle 181, to form a
fluid coupling between the medical dispensing device 170 and the needie 181,

The valve assembly 176 is operable to control fiuid flow through the male
coupling member and more particularly to actuate or open the male coupling
member 178 when operatively connected with the female coupling member 180 and,
conversely, io close the male coupling member 178 when discommected from the
female coupling member 180. _

In this case, the male coupling member 178 includes a projection 182 which
is fixed fo the body 172. A sheath portion 184 encircles the projection 182 and is
also fixed to the body 172. The sheath portion 184 and is spaced from the projection
182 1o form a passage 186 io receive the fernale coupling member 180.



into the passage 144 until the female coupling member makes contact with the abutment element 150
as seen in figure 9. As seen in figure 10, continued inward force on the female coupling member is
transferred to the abutment element 150 causing the abutment portion 146 to move inwardly along the
passage and thus to draw the locking flange 154 from this locked position in the locking seat 156,
causing the abutment portion 146 to flex, until the locking flange 154 is removed from the locking seat
156. At this position, it can be seen that the valve méiber 134 has moved from the valve seat 136 to
open the fluid channel 163 to the needle 132.  Referring to figure 11, as the female coupling

member 130 is remove ' g t Wi nt 152 and
causes the abutment%g%%%?%gé%%%%&ﬁﬁﬁ%%%g ?ﬁeﬁ%a%é%@%ﬁ?%%ﬁtﬁtggﬁ% the valve
member 134 tdlmdvbaowhidinbovalewest 18bseied byldngrifmngeal 34 pphsguhestand fRally
enters, the locki ingi i SHI | b i device
120 does not r%naggéél%sé%%%é\?ﬁ%%%rﬁgr%%ﬁ%%% !% g?ags%% %@i‘%{g gg%%?%%ési%%r?gg Vf\‘}':%t%]e& earlier
embodiment, bubththenddl BB ovhikk BispcenienfividtddensdlE*doupling member 130 to draw the

Another device is sha G 8 L B B e 17
therein to contadriaofiuiBtradtaiialyA watverasselfib 5726 isuefipdttoniil niceniegnd wittngrgehamber
dh | li ) f I iNg.r '
needie 181 o T B L R b R e

needle 181, to form a ffuid coupling
The valve asseribkndy 6tiscopecatelid8dntrétiaicaiiowtinggH Mesmatey doaptigvaemiber and more

particularly to alﬁﬁ%?t»%é?g r gx‘%@e@ fpale.goy %%%%:%%me B Wﬁ%ﬁéﬂ%ﬁ&&%@&%’ 8 %%g%\gﬁe"r‘]’“h the

female coupling mem nd, conversely, t0 e ma Ing member 17
disconnected fid thisviemtie cduplingmbeniiSérab80he inmetiiealad, thdmmtbecvuptitgdmember 178

includes a projection which is.fixed to.the 172, sa % I L[% projection
182 and is alsd’ ﬂ%&?ﬁg t@%&’ %S%%bgﬁéa%?%gr |grﬁ§ gagr% éi)sg é%%%éd r@%gfhe projection 182 to
form a passagezkBgoiveddite the female coupling member 180. A valve member 190 is movable

e o e ol g A ad s AL R s g g e e
174 and anothemwenah 284w hichvisvepeentbeh&fitid chaatak 9@ clled surfaces 1982 and 200a
respeciively.
The valve member 190 is operable to engage the female coupling member
180 and to travel with the female coupling member 180 along the passage 186. In
this case, the female coupling member 180 has a leading segment 180a and the outer
end portion 200 of the valve member 190 is dimensioned to fit within the leading
segment }80a.
In contrast to the device 120 of figure 6, the device 170 has a valve member
190 whick is biased to the closed position. As the female coupling member 180
passes over the projection 182, the leading segment 180a of the female coupling
member 180 rides over the outer end portion 200 of the valve element 190.
Continued inward displacement of the female coupling member 180 into the passage
186 thus causes the valve member to move relative to the projection 182 until the
mating bevelled surfaces 198z, 202a separate to open the fluid channel 192 to the
needle. The fluid coupling is thus fully operational when the fernale and male
coupling members are tightly engaged. When the female coupling member 180 is
removed from the male coupling member 178, the valve member 190 is refurned to
its closed position against the projection 198 under the biasing action of the spring

203, to close the male coupling member.



Referring to figures 14 and 15, the projection includes an enlarged end portion 198 and the valve
member 190 has an outer portion 200 arranged to engage the enlarged end portion 198 to close the
fluid channel 192. In this case, the passage 186 ends at an inner wall 202 and the valve member 190
is movable relative to the inner wall 202 under the action of a spring 203 which is positioned in the
passage 186 between the valve member 190 and the inner wall 202 to bias the outer end portion 200
of the valve member 190 toward an engaged positiorHvith the enlarged end portion 198.  As can be
seen in figure 15, the enlarged end portion 198 and the outer end portion 200 on the valve member

190 have mating beve\,%qléﬁ% n%?%&ﬂ%&%@g {}%ﬁggﬁgﬁ{y&d gglil'n a Nalve member 190 is operable

to engage the female coupling er 180 and to travel with the e coupling mémber 180 along

the passage 1@n&ﬁﬁr@d§5@rﬁﬁ@rﬂ@h¢m@@m-fﬁﬁ@ﬁﬁb’:@ﬂﬂ%ﬁ@}@%{%{eﬁmﬁg@seﬁﬁ@m 180a and the
outerend portiag 200t yalie MEMREL A%~ AmeYianECn i n 0e eating sgoment 1502

In contrast to the device 120 of figure 6, the device 170 has a valve member 190 chis biased to the

closed positioramangrekniarebsigg ingbmdhhsritigersbessws of dhaltpnmmwijedtiiaing2 M leading
segment 180a oldhe Jethe b AguRlpGimaNRes HEALKSaONEE tin AuerRRdRodian 209.ofhe valve

element 190. Coﬁ“ﬁjnue inward displacement of the female coupling member 180 into the passage

186 thus causestiospaisa haraibarod fnaiiensiud 200 thisprejactonsi8R datrtisamating bevelled
f 198a, 202 j : | ing Is th
surfaces 198a, 202a fggﬁ%ﬁﬁé&%ﬁ%ﬁ ﬁg&%ﬂﬁﬂ%@l e%é&ﬁﬂ&?ﬁg&v% duyg coupling is thus

fully operational when e coupling members are tightly engaged. When the female
coupling membrer Ih8tnssantbotdsirofitios matowecagdlibg likemBbae V7B ethoilatos alrnboasa®0 is
returned to its ¢ -POsit] I jecti ias] i t pring 203, to
close the male é%i%?llr’?g%é%nﬁbgegrl%%n%%ﬁgﬁﬁﬁﬁggﬁg%ﬁgﬁa%ﬂwgs %ﬁiﬁlésﬂc%ged for what
are presently considergdmhegsretatred embodiments, the invention is not so limited. To the contrary,
the invention is intended to cover various modifications and equivalent arrangements included within
the spirit and scope of the appended claims. The scope of the following claims is to be accorded the
broadest interpretation so as to encompass all such modifications and equivalent structures and
functions. The valve unit may be used with other medical fluid delivery devices, such as IV lines,
catheters, infusion pumps and the like. The valve unit may also be used on syringes and other medical
devices which do not employ the ubiquitous luer coupling arrangement.



13 CLAIMS 1.A valved male luer medical connector comprising: a male luer projection in a distal
side of the connector, the male luer projection comprising interior and exterior surfaces and a bore
extending between the interior and exterior surfaces, a female luer end portion in a proximal side of
the connector, an exterior housing portion pos'it%oned between the male luer projection and the
female luer end portion, and a fluid passage for the selective passage of fluids within the male luer
projection, a region inside of the exterior housing portion, and the female luer end portion, a valve
membegmayapie between a closed position and an open position, the valve member comprising a

proximal first portion and a second portion distal from the first portion, the first and second portions of
the valve member beilig co iﬁﬁ&e {Ba?ﬁ:g{\%réneerﬁié?g%o%%egc%%rdﬁ)ﬁgﬁ?/{%é%veen the closed and open

e ot R R o O L R PGP OG5 R R lEfRa bRt Portion
' comprising interior and exterior surfaces and a bore extending between the interior and
exterior surfaces,

a female luer end portion in a proximal side of the connector,

an exterior housing portion positioned between the male luer projection and the
female luer end portion, and a fluid passage for the selective passage of fluids within the
male luer projection, a region inside of the exterior housing portion, and the female luer
end portion,

a valve member movable between a closed position and an open position, the
valve member comprising a proximal first portion and a second portion distal from the
first portion, the first and second portions of the valve member being configured to move
generally longitudinally between the closed and open positions such that a proximal end
of the first portion is positioned closer to the female luer end portion in the open position
than in the closed position,

the first portion of the valve member being positioned within the external housing
portion between the male luer projection and the female luer end portion in the closed
position, and the first portion being positioned outside of the male luer projection in the
closed position, and the second.portion being positioned at least partially within the male
Iuer projection in the closed position and generally enclosing inside of the second portion
at least a portion of a first generally longitudinal fluid pathway and a second generally
transverse fluid pathway, the first and second fluid pathways being in fluid

communication,



the first portion of the valve member being positioned within the external housing portion between the
male luer projection and the female luer end portion in the closed position, and the first portion being
positioned outside of the male luer projection in the closed position, and the second portion being
positioned at least partially within the male luer prpjection in the closed position and generally
enclosing inside of the second portion at least a portion of a first generally longitudinal fluid pathway
and a second generally transverse fluid pathway, the first and second fluid pathways being in fluid
communication, 14 the thaweahreniembert fordversonmgrisindue pagiportigsiadistantrém thrsasecond
portion, the plug portion having a distal end spaced distally from the generally transverse fluid
pathway, the plorfiportiorebeingrtiosddvartedisnl wid dhsededigitiereoniilisarnmalbpemsseselosed
positions such that fluid is prevented from flowing through the distal end of the plug portion in both the
open and clos8digasitiors, drirtve prugobeang ki eadag wedodsigaerd themkretibPelirthte of the
male luer projection to form a seal such that the closed end of the plug portion is generally flush with a
distal end of theperxeadoresgacsitenpsusinibaibEdrspretsn e iesmpdunem the dstdsrdontacting
the second portion of the valve member, the seal extending generally around a portion of the second
portion of the WAINRerRBIABSFIHEPHE Ji5epPshdMbslacornifgs: and Bis i eidePE88figured to
bias the valve member toward the closed position, at least a paortion of the biasing member %!?;erally

surrounding atHSEHESIIRIBREBEIHEHIRIRE FATECp St BHdRAIECHEHRBAP, WHBA T h&FRasing

member, the valve member, and the seal are discrete, nop-unitary components, and an.actuating
member extentHgRASIQRS LTSI &?@ﬁ%ﬁaﬁé’ré}% %ﬂ%g e ﬁ]gr#r&%gffbeﬁl?ﬁ the
closed position, the actuating member pbeing fixed tq and unitary with the valve member, and the
{actuating menﬂ@ﬁ%ﬁ%ﬁ%&ﬂﬁgﬁ%%O%{c@fhog}éntﬁqé’ \‘ga V&' RREHSEr from the closed to the open position
when a female luer end §?rtion of.a mggical acd:essort}é]igfa%\éana?led into g\ee distal side of the

connector, such that fiui scﬁgﬁﬁfle% rto K r&’@éﬁo e gene?’a ‘3’/etrrélﬁrs%/erréé[ fuid pa?ﬁ%?/%%}?%round

the closed dista) endof fe.pi0 paion, ARd 1HoHg (e Rote EXEIING EMIPRN R HiPUgLANd
exterior surfacés OFat \é male luer projection in tFle open position, and wherein the actuatin
and closed positions,

a biasing member configured to bias the valve member toward the closed
position, at least a portion of the biasing member generally sunfounding at least a portion
of the proximal first portion of the valve member, wherein the biasing member, the valve
member, and the seal are discrete, non—unitary components, and

an actuating member extending distally into a region near the exterior surface of
the male luer projection in the closed position, the actuating member being fixed to and
unitary with the valve member, and the actuating member being configured to actuate the
valve member from the closed to the open position when a female luer end portion of a
rhedical accessory is advanced into the distal side of the conmector, such that fluid is
permitted to flow through the generally transverse fluid pathway, around the closed distal

end of the plug portion, and through the bore extending between the interior and exterior

surfaces of the male luer projection in the open position, and wherein the actuating



15 member, the proximal first portion of the valve member, and the second portion of the valve
member are configured to be non-deformable upon contact with between the connector and the
female luer end portion of the medical accessory. 2. A valved male luer medical connector as
defined in claim | wherein the distal side of the congector comprises an outer threaded sheath, the
actuating member including a portion positioned between the outer threaded sheath and the male luer
projection. 3. A valved male luer medical connector as defined in claim 1, wherein the valve
member includesrainanchoptiangel dxte pomgoofvacdiyitewaschbernndrisefacadbthddioolthg portion.
4. A valved male luer medical connector as defined in claim 3, wherein the housing portion is coupled
to a male luer patiomenpertion ebtiiemeadetiude portigizicongdrisingdhecomaiet | wetip tajoetianifor
movement therewith relative to the valve member. 5. A valved male luer medical connector as
defined in clairmcdnsttereinitthe faalgddlesrporiiprrenyaiis thedivathorelisorye when the valve member is
in the closed position and the male luer portion is spaced from said anchor flange when the valve
member is in tRe opeft pebitidrmale Igennyediaadl epatediter anadicadd omsdtor asldedinetidrisiaim 5
wherein the housing portion terminates at an end region adjacent the female luer end portion, and the
biasing Fé&mblethih crEestar cormpiesesion sEmgivratted shihih the hebuitee pamarbamledinghe end
region and the anchor flange. '

portion positioned between the outer threaded sheath and the male luer projection.

3. A valved male luer medical connector as defined in claim 1, wherein the valve
member includes an anchor flange extending outwardly toward an inner surface of the housing

portion.

4. A valved male luer medical connector as defined in claim 3, wherein the housing
portion is coupled to a male luer portion, a portion of the male luer portion comprising the male

luer projection, for movement therewith relative to the valve member.

5. A valved male luer medical connector as defined in claim 4 wherein the male luer
portion engages the anchor flange when the valve member 1s in the closed position and the male

luer portion is spaced from said anchor flange when the valve member is in the open position.

6. A valved male luer medical connector as defined in claim 5 wherein the housing
portion terminates at an end region adjacent the female luer end portion, and the biasing member
includes a compression spring located within the housing portion between the end region and the

anchor flange.



16 7. The valved male luer medical connector of claim 1, wherein the valve member further
comprises a radially wider portion forming a transition between the first and second portions of the
valve member. 8. The valved male luer medical connector of claim 1, wherein the biasing member
iS a compression spring. 9. The valved male lugy medical connector of claim 1, wherein the biasing
member does not contact the actuating member of e second portion of the valve member. 10.
The valved male luer medical connector of claim 1, wherein the biasing member is contained entirely

within an interigr regianefiieegonnrcles: medichl Ebenvalvedmaalpnuervaedigateonnestorpbelaim 1,
wherein the distal end of the plug portion is narrower than any portion of the second portion of the

valve mémiher. comphtsed herudivid midle lhetinediealisgnnecisihiciRitydh, whdiginthe distaliend of
the plug portion is narrower than any other portion of the valve member. 13. The valved male luer
medical pemnpestditbé etdim haniberein the seal is stationary when the valve member moves.

8. The valved male luer medical connector of claim 1, wherein the biasing member

is a compression spring.

9. The valved male luer medical connector of claim 1, wherein the biasing member

does not contact the actuating member or the second portion of the valve member.

10.  The valved male luer medical connector of claim 1, wherein the biasing member

15 contained entirely within an interior region of the connector.

11. The valved male Iuer medical connector of claim 1, wherein the distal end of the

plug portion is narrower than any portion of the second portion of the valve member.

12. The valved male luer medical connector of claim 11, wherein the distal end of the

plug portion is narrower than any other portion of the valve member.

13.  The valved male luer medical connector of claim 1 wherein the seal is stationary

when the valve member moves.

14, The valved male luer medical connector of claim 1 wherein the plug is non-

deformable.

15.  The valved male luer medical connector of claim 1 wherein the second generally

transverse fluid pathway consists of side openings on opposing sides of the valve member.



14. The valved male luer medical connector of claim 1 wherein the plug is non-deformable. 15. The
valved male luer medical connector of claim 1 wherein the second generally transverse fluid pathway
consists of side openings on opposing sides of the valve member. 17 16. The valved male luer
medical connector of claim 1 wherein the outer stryeture of the connector is made of two discrete parts
coupled together. 17. The valved male luer medical connector of claim 1 further comprising a
second seal positioned near the first proximal portion of the valve member in the open position.

18. The valveditale llies mbditataderectedoftixinmdcwhefalnithd firbesioximalporsiorngenhefally
encloses a fluid pathway positioned inside the first proximal portion. 19. The valved male luer
medical thermnestoroofichaade bimwohithrthe fhuid grissedwistherunimpeded, constantly open fluid
passage between the female luer end portion and the region inside the exterior housing.

17.  The valved male luer medical connector of claim 1 further comprising a second

seal positioned near the first proximal portion of the valve member in the open position.

18.  The valved male luer medical connector of claim 1 wherein the first proximal

portion generally encloses a fluid pathway positioned inside the first proximal portion.

19.  The valved male Iuer medical connector of claim 1 in which the fluid passage is
an unimpeded, constantly open fluid paésage between the female luer end portion and the region

inside the exterior housing.



