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port, an outlet port, a luer portion, and a post extending through a fluid path. An arm
having a latch member is coupled to the body to engage a ridge or thread on an exterior
surface of a reciprocal connector. The arm may also include an extension. When the
connector is in an open position, the latch member restricts retraction of the reciprocal
connector from the outlet port. A seal is coupled to the body and includes a flap extend -
ing across the outlet port or a bellows to compress along an axis. In a closed position,
the post restricts tlow through the luer portion. In an open position, the post permits
flow through the luer portion.
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CLOSED MALE LUER DEVICE FOR USE WITH NEEDLELESS ACCESS
DEVICES

BACKGROUND

[8001] The present disclosure relates generally to medical connectors used in fluid
delivery apphcations. More specifically, the present disclosure relates to connectors configured
to couple with a reciprocal connector via a latch, and to permit flow through the connector when

the connector 1s coupled with a reciprocal connector,

[8682] Medical connections are widely used m fluid delivery systems such as those used
m connection with mitravenous fhuid hines, blood access, hemodialysis, perttonsal dialysis,
enteral feeding, drug vial access, etc. Many prior art aseptic medical connections have been
designed to puncture an elastomeric diaphragm or septum, which has one side m contact with the
fluid, with a sharpened hollow hypodermuc needle. These connectors bave been replaced with
fuer activated connectors which don't requure hypodermic needles, but insiead use an activator
such as a luer on the end of a syrninge or IV line to create a thud path through a valve in a

connector. The removal of the activator causes the valve 1o close.

SUMMARY

[8001] Described herein are needleless connectors with features that help preserve the
sterile conditions desirable during and between use of the connectors. An aspect of the present
disclosure provides a medical connector comprising: a body having an inlet port, a cavily, an
ouilet port through a luer portion of the body, a flud path from the mlet port through the cavity
to the outlet port, and an axis between the nlet port and the outlet port; a post extending through
the thud path in the luer portion, wherein when the connector is in a closed position the post
restricts flow through the luer portion, and when the connector 15 in an open posiiion the post
permuts flow through the luer portion; a seal coupled to the body at the outlet port and configured
to extend across the outlet port; and a first army, pivotably coupled to the body, having a first end
and an opposing second end, and a latch member extending from the first end toward the axis;

wherein a reciprocal connector having a mating luer 1s flindly coupled to the body such that

-
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when the connector 1s 11 an open position, the latch member restricts retraction of the reciprocal

connector from the outlet port.

[8002] In some mstances, the luer portion of the body s disposed within the mating luer
of the reciprocal connector when the connector s i the open posion. In some
mplementations, the latch member comprises a ramp surface, an engagement surface extending
transversely to the rarp surface, and an apex area that transitions between the ramp surface and
the engagement surface. In some mstances, the engagement surface engages at least one of a
ridge or thread on an exterior surface of the reciprocal connector. In some embodiments, the first
end moves away from the axis when the second end 15 wged toward the axis. Some
emabodiments provide the connector and the reciprocal connector are ndependently rotatable

about the axis. In some embodiments, the first arm 1s pivotable about a point along the axis.

[B083] In certan mstances of the present disclosure, the seal comprises at least one flap
extending from an edge of the cutlet port toward the axis. In some instances, a length of the flap
from the edge of the outlet port 18 lgss than the distance between the edge of the outlet port and
the fuer portion, such that the flap is free from the hier portion when the flap ts displaced mto the
body. In some embodiments of the present disclosure, the seal comprises a3 bellows portion

circumposed around the axis and configured to compress along the axis.

[8084] Certamn instances of the present disclosure provide, between the mlet port and the
outlet port, at least one of an outer surface of the body and an inner surface of the first arm
comprises at least one protrusion that mates with a recess in the other of the outer surface of the
body and the first arm. In some embodiments, given an equal application of a force, a moment
between the first end and the protrusion 1s less than a moment between the second end and the
protrusion. In certain imstances of the present disclosure, an extension is coupled to the first arm
between the first end and the protrusion such that when the extension s urged toward the axis,
the first end 15 urged away from the axis. In some instances, at least a portion of the extension

extends beyond the axis.

[8005] In some implementations, a second arm is pivotably coupled to the body, the
second arm having a first end and an opposing second end. In some embodiments, the first end

of the first arm and the fust end of the second arm move away from the axis when the second
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end of the first arm and the second end of the second arm are urged toward the axis. In some
mstances, the second arm comprises a latch member extending from the first end toward the axas.
In some embodiments of the present disclosure, the first arm and second arm are pivotably
coupled 1o 3 bridge, the bridge comprising a slot configured to mate with the protrusion. In some
embodiments, a guide portion of the bridge extends to the outlet, the ginde portion comprising &
ramp surface extending toward the axis and configured to align the connector having a mating

fuer with the outlet port.

[B8086] An aspect of the present disclosure provides a medical connector comprising: a
body having an mlet port, a cavity, an outlet port through a luer portion of the body, a fhud path
{rom the mlet port through the cavity to the outlet port, and an axis between the wlet port and the
outlet port; and a first arm, pivotably coupled to the body, having a first end and an opposing
second end, and a latch member extending from the first end toward the axis, wherein when the
connector 1 a closed position, a seal coupled to the body at the outlet port extends across the
outlet port, and when the connector 18 in an open position, a reciprocal connector having a
mating luer extends through the seal. Some nstances provide when the connector 1S 0 an open
position, the reciprocal connector 1s fluidly coupled to the body. In some embodiments, when the
connector 1S i an open position, the latch member restricts retraction of the reciprocal connector

from the outlet port.

{8007 Additional features and advantages of the subject technology will be set forth in
the description below, and i part will be apparent from the description, or may be learned by
practice of the subject technology. The advantages of the subject technology will be realized and
attamed by the structure particularly pointed out in the written description and claims hereof as

well as the appended drawings.

[B008] It 5 to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to provide further

explanation of the subject technology as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

{80891 The accompanying drawings, which are inchuded to provide further understanding
of the subject technology and are wcorporated mn and constitute a part of this description,
dlustrate aspects of the subject technology and, together with the specification, serve to explain

principles of the subject techuology.

[B010] FIG 1A dlustrates a perspective view of an embodiment of a medical connector
m accordance with aspects of the present disclosure.

{8011 FIG 1B iilostrates an elevation view of the medical connector of FIG. TA,

[8012] FIG. 1C idlustrates a plan view of the medical connector of FIG 1A

[0813] FIG 2 a sectional view of an embodiment of a medical connector in accordance

with aspects of the present disclosure,

[8014] FIG 3A dlustrates a sectional view of the medical connector of FIG 2 v a
closed position, illustrating the relationship between the luer portion of the medical connector
and a reciprocal connector.

[6015] FIG. 3B illustrates a sectional view of the medical connectior of FIG. 2 i an open
position, itlustrating engagement between the medical connector and a reciprocal connector.

[0016] FIG. 4A ddlustrates a sectional view of an embodiment of a medical connector n a
closed position accordance with aspects of the present disclosure, Hlustrating the relationship
between the luer portion of the medical connector and a reciprocal connector.

{8017] FIG 4B illustrates a sectional view of the medical connector of FIG. 4A m an
open position, iHostrating engagement between the medical connector and a reciprocal
connector.

[8018] FIG. 5 sllustrates a perspective view of an embodiment of a medical connector m
accordance with aspects of the present disclosure,

[8019] FIG. 6 a sectional view of the medical connector of FIG. 5.
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DETAILED DESCRIPTION

[8020] In the following detatled description, specific details are set forth 1o provide an
understanding of the subject technology. It will be apparent, however, to one ordinarily skilled
in the art that the subject technology may be practiced without some of these specific details. In
other mstances, well-known structures and techmques have not been shown mn detail so as not to

obscure the subject technology.

[B80321] A phrase such as “an aspect” does not inply that such aspect s essential to the
subject technology or that such aspect applies to all configurations of the subject technology. A
disclosure relating to an aspect may apply o all configurations, or one or more
configurations. An aspect may provide one or more examples of the disclosure. A phrase such
as “an aspect” may refer to one or more aspecis and vice versa. A phrase such as “an
embodiment” does not imply that such embodiment 18 essential to the subject technology or that
such embodiment applies to all configurations of the subject technology. A disclosure relating to
an embodiment may apply to all embodiments, or one or more embodiments. An embodiment
may provide one or more examples of the disclosure. A phrase such “an embodiment” may refer
to one or more embodiments and vice versa. A phrase such as “a configuration” does not imply
that such configuration is essential to the subject technology or that such configuration applies to
all configurations of the subject technology. A disclosure relating to a configuration may apply
to all configurations, or one or more configurations. A configuration may provide one or more
examples of the disclosure. A phrase such as “a configuration” may refer to one or more

configurations and vice versa.

{80221 As shown in FIGS. 1A-6, embodiments of a medical connector comprise a body
having an inlet port, an outlet port, a seal coupled to the body at the outlet port, and a first arm
and second arm coupled to the body. Refernng to FIGS. 1A-2, an embodiment of a medical
connector 100 1s illustrated. Medical connector 100 comprises a body 102 having an mlet port
104 and an output port 106, The body 102 defines a cavity 110 and a male luer portion 108
extending toward the outlet port 106 and into the cavity 110, A fluid path between the inlet port

104 and outlet port 106 is defined by the body 102, the male luer portion 108, and cavity 110.
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Further, an axis 112 13 defined between the mlet port 104 and outlet port 106, Tn an embodument,
a protrusion 114 extends from an exterior surface of the body 102, The protrusion 114 1s located
between the nlet port 104 and outlet port 106, In some embodiments, the protrusion 114 extends
from the body 102 on opposing sides of the axis 112 and includes an elongated tab, groove,

ridge, dimple, or aperture,

[B8023] The first arm 120 comprises 3 first end 122 and an opposing second end 124, The
first arm 120 15 coupled to the body 102 coaxsally with the axis 112 such that the first end 1221
adjacent to the outlet port 106, and the second end 124 15 adjacent to the mlet port 104, The
second arm 13015 also coupled to the body 102 coaxaally with the axis 112 such that the first end
132 15 adjacent to the outlet port 106, and the second end 134 15 adiacent to the mlet port 104
Each arm 120 and 130 15 shaped as an arch {(although other shapes may also be used} around the
axis 112 and extends around a portion of the body 102 toward each protrusion 114, In some
embodiments, the arms 120 and 130 are umitanly formed with the body 102, for example by
machining or casting. In an embodiment, the first arm 120 and the second arm 130 are pivotably

coupled to the body 102

[88324] In some embodiments, each arm 120 and 130 15 coupled together by a bridge 160
disposed between each arm 120 and 130, In some embodiments, the bridge 160 inclodes a tab,
groove, ridge, dimple, or aperture configured to mate with a protrusion 114 on the body 102, In
some embodiments, the bridge 160 defines an elongated slit 162 extending through the bridge
partially toward the outlet port 106. The first arm 120 and the second arm 130 are coupled to the
body 102 by inserting the body 102 between the first arm 120 and the second arm 130 with the
outlet port 106 directed toward the first ends 122 and 132, In thus direction, each protrusion 114

enters an elongated shit 162 of a bridge 160 to couple each arm 120 and 132 with the body 102,

[B825] In some aspects, the bridge 160 mcludes a protrusion extending toward the body
102. The protrusion may be configured o mate with a recess in the body 102, The cross-
sectional width between a tip of the protrusions extending from each bridge 160 may be less than
the cross-sectional width of the outer surface of the body 102, The first arm 120 and the second
arm 130 are coupled to the body 102 by mserting the body 102 between the first arm 120 and the

second arm 130 with the outlet port 100 directed toward the first ends 122 and 132, As the body

e
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102 1s advanced between the protrusions, the bridge 160 between each arm 120 and 130 15 based
away from the axis 112, Once the each protrusion aligns with a respective recess in the body
102, each bridge 160 13 permitted to return toward the axis 112 such that the protrusion i

recetved within the recess to couple each arm 120 and 130 with the body 102

[8026] In some embodiments, each arm comprises a first moment 822 between the first
end 122 and 132 and a protrusion 114, and a second moment 824 between the second end 124
and 134 and a protrusion 114, In some embodiments, the distance between the first end 122 and
132 and the protrusion 114 15 greater than the distance between the second end 124 and 134 and

the protrusion 114 sach that the first moment 322 15 greater than the second moment 824,

{80271 Stll referning to FIGK, 1A-2, the first end 122 of the first arm 120 and the first
end 132 of the second arm 130, each comprise a laich member 140 that extends laterally {or
radiallyy mward from an edge of the first end 122 and 132 toward the axis 112, Each latch
member 140 comprises a ramp surface 142, an engagement sorface 144, and an apex area 146,
Fach of the ramp surface 142 and the engagement surface 144 extend transversely to each other.
The apex area 146 15 disposed at the interface between the ramp surface 142 and the engagement

surface 144.

[8028] A seal 116 15 coupled to the body 102 In an embodiment, the seal 116 15 coupled
to the outlet port 106 of the body 102 and mcludes a flap 118 that extends from an edge of the
outlet port 106 toward the axis 112, In some embodiments, the seal 116 mncludes one or more
flaps 118 that extend laterally inward from an edge of the outlet port 106, In some embodiments,

a seal 116 1s coupled to the cavity 110 of the body 102 and imcludes a bellows portion.

[8029] FIG. 2 iHostrates a sectional view of an embodiment of the medical connector
100, A post 152 extends through the floid path n the fuer portion 108, The post 152 defines a
fumen having an open end, an opposing closed end, and a passage 154 through a sidewall
between the open end and the closed end. In some embodiments, the post 152 includes a seal 153
on the outside surface of the closed end to prevent fluid flow through an open tip 109 of the huer

portion 108,

~3
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[8030] FIGS 3A-3B diustrate embodiments of medical connector 100 n relation to a
reciprocal connector 900, The reciprocal connector 900 mchudes a mating huer 902, The mating
fuer 902 meludes a top surface 904 and a nidge 906, The ndge 906 may mclude a
circumferentially outward extending portion, a thread on an outside surface, or a segment of the
reciprocal connector 900 comprnising an mcreased cross-sectional width, In an embodiment, the
mating luer 902 13 a female huer configured to receive the loer portion 108 of the medical

connector 100,

{8031 Refarring to FIG. 3A, the post 152 extends through the fhud path n the luer
portion 108 when the medical connector 100 1s 1n a closed position. In the closed position, the
closed end of post 152 seals the open tip 109 of the luer portion 108 thereby closing the fhud
path. In some embodiments, barbs 156 are connected to the post 152 and extend along an

exterior of the huer portion 108 toward the outlet port 106,

80321 In an open position, lustrated 1 FIG. 3B, the medical connector 100 15 coupled
to the reciprocal connector 900 sach that the huer portion 108 engages with the mating loer 902,
To place the medical connector 100 in the open position, the outlet port 106 of the medical
connector 100 and the top surface 904 of the reciprocal connector 900 are aligned along axis 112
as illustrated m FIG. 3A. When at least one of the medical connector 100 or reciprocal connector
900 1s moved toward the other, the top surface 904 s permitted to pass bevond the apex area 146
of the latch member 140 As the top surface 904 passes bevond the apex area 140 of the laich
member 140, the flaps 118 of the seal 116 are displaced into the cavity 110. As the reciprocal
connector 900 further enters the cavity 110 of the medical connector 100, the ridge 906 having a
cross-sectional width that is greater than the cross-sectional width between the apex areas 146,
engages the ramp surface 142 thereby urging the first end 122 and 132 of each arm 120 and 130
away from the axis 112, When the reciprocal connector 900 1s nserted nto the cavity 110 to
such an extent that the apex area 146 is beyond the ridge 906, the first end 122 and 132 of each
arm 120 and 130 is permitted to return toward the axis 112 such that the engagement surface 144

is adjacent to the ridge 906 as illustrated in FIG 3B,

(6033 Stll referring to FIG. 3B, the luer portion 108 of the medical connector 100

extends through the top surface 904 into the mating luer 902 to displace a flexible valve 908. The

B
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barbs 156 and post 152 are forced away from the tip 109 of the luer portion 108 by the top
surface 904, In the open position, the closed end of post 152 1s displaced from the tip 109 of the
fuer portion 108, thereby pernutting flow between the tip 109 of the luer portion 108 and the

fumen of the post 152 through the passage 154

[8034] In the open position, movement of the reciprocal connector 900 n the oppostte
direction, away from the inlet port 104, 15 restricted by the engagement surface 144, The medical
connector 100 and reciprocal connector 900 are decoupled by urging the second ends 124 and
134 of each arm toward the axis 112, thereby causing the first ends 122 and 132 and latch
member 140 of each arm to move away from the axis 112, When first ends 122 and 132 and
latch members 140 are wmoved away from the axis 112 such that the cross-sectional width
between the apex areas 146 13 greater than the cross-sectional width of the ridge 906, the medical
connector 100 may be moved axially away and the reciprocal connector 900 withdrawn from the

cavity 110,

[B035] FIGS. 4A-48 illustrate an erbodiment of the medical connector 400 comprising a
body 402 having an mlet port 404, an outlet port 406, and a first arm 420 coupled to the body
402. A seal 416 is disposed within a cavity 410 defined by the body 402, In some embodiments,
the seal 416 13 a cylinder disposed around an axis 412 between the inlet port 404 and outlet port
406. The seal 416 includes a base having a bellows portion 423 and an opposing head having an
imterface 421. The bellows portion 423 allows the seal 416 o compress or expand along the axig
412. In some embodiments, the mnterface 421 15 a ring disposed circumferentially around the axss
412 and extending from the head toward the outlet port 406, Flaps 418 extend laterally inward
from the interface 421 of the head toward the axis 412, The interface 421 engages with a top
surface 904 of a reciprocal connector 900 to distribute the force of the reciprocal connector 900
to the bellows portion 423 and flaps 418 of the seal 416, In the closed posttion, illustrated in FIG.
4A, the bellows portion 423 15 in an expanded state and the flaps are extended toward the axis

412 such that the luer portion 408 1s enveloped by the seal 416.

80361 To place the medical connector 400 in the open position, the outlet port 400 of the
medical connector 400 and the top surface 904 of the reciprocal connector 900 are aligned along

axis 412 as lustrated in FIG 4A. When at least one of the medical connector 400 or reciprocal

-G
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connector 900 13 moved toward the other, the top surface 904 15 permitted to pass beyond the
apex area 446 of the latch member 440, When the top surface 904 passes bevond the apex area
446 of the latch member 440, the top surface 904 engages the nterface 421, Further movement
of the top surface 904 toward the miet port 404 causes the bellows portion 423 of the seal 416 to
axwally compress. As the seal 416 15 axially compressed, the flaps 418 engage the tip 409 of the
fuer portion 408, Further axial compression of the seal 416 forces the flaps 418 to become

displaced toward the outlet port 406 ag dlustrated m FIG. 48

{80371 Winle the medical connector 400 and reciprocal connector S00 are being moved
together such that the top surface 904 of the reciprocal connector 900 1s axaally compressing the
seal 416, the ridge 906 having a cross-sectional width that 15 greater than the cross-sectional
width between the apex areas 446, engages the ramp surface 442 thereby urging the first end 422
of the first arm 420 away from the axis 412, When the reciprocal connector 900 15 inserted mto
the cavity 410 to such an extent that the apex area 446 is beyond the ridge 906, the first end 422
of the first arm 420 15 permitted to return foward the axis 412 such that the engagement surface

444 15 adiacent to the ridge 906,

[B8038] Sull referrmg to FIG. 4B, the luer portion 408 of the medical connector 400
extends through the top surface 904 inio the mating luer 902 to displace a flexible valve 908, and
the barbs 456 and post 452 are forced away from the tip 409 of the fuer portion 408, In the open
position, the closed end of post 452 15 displaced from the tip 409 of the luer portion 408, thereby
permutting flow between the tip 409 of the huer portion 408 and the lumen of the post 452

through the passage 454,

[8839] In the closed position, movement of the reciprocal connector 900 1n the opposite
direction, away from the nlet port 404, 15 resiricted by the engagement surface 444, The medical
connector 400 and reciprocal connector 900 are decoupled by wrging the second ends of each
arm toward the axis 412, thereby causing the first ends and the latch member 440 of each arm to
move away from the axis 412, When first ends are moved away from the axis 412 such that the
cross-sectional width between the apex areas 446 s greater than the cross-sectional width of the
ridge 906, the medical connector 400 may be moved axially away from the top surface and

decoupled from the reciprocal connector 900,

-10-
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[8040] Referning to FIGS. 5-6, an embodiment of a medical connector 500 15 illustrated.
The medical connector 300 comprises a body 502 having an nlet port 504 and an output port
506. The body 302 defines a cavity 510 and a male huer portion 308 extending toward the outlet
port 506 and mto the cavity 510, A fluad path between the miet port 504 and outlet port 506 13
defined by the body 502, the male luer portion 308, and cavity 510 Further, an axis 512 1
defined between the inlet port 304 and outlet port 5306, A protrusion 514 extends from an exierior
surface of the body 302, The protrusion 514 13 located between the inlet port 504 and the outlet
port 306, In some emboduments, the protrusion 514 extends from the body 502 on opposing sides

of the axis 512, and includes an elongated tab, groove, nidge, dimple, or aperture.

[B045] A first arm 320 comprises a first end 5322 and an opposing second end 524, The
first arm 320 15 coupled to the body S02 coaxsally with the axis 512 such that the first end 522 15
adjacent to the outlet port 506, and the second end 524 15 adjacent to the inlet port 504, A second
arm 530 1s also coupled to the body 502 coaxsally with the axis 512 such that the first end 532 15
adjacent to the outiet port 306, and the second end 534 is adjacent to the inlet port 504, Fach of
the first arm 520 and the second arm 330 are shaped as an arch around the axis 512 and extend
around a portion of the body 502 toward each protrusion 514 In some embodiments, the arm 520
and 530 are unitaridy formed with the body 502, for example by machining or casting. In an

embodiment, the first arm 320 and the second arm 530 are pivotably coupled to the body 502

[8042] In an embodiment, each arm 520 and 530 1s coupled together by a bridge 560
extending between each arm 520 and 530 In some embodiments, a bridge 560 includes a tab,
groove, ridge, dimple, or aperture configured to mate with a protrusion 514 on the body 502, In
some embodiments, each bridge 560 defines an elongated shit 5362 along an mnside surface
partially toward the outlet port 506. The first arm 320 and the second arm 530 are coupled to the
body 502 by mserting the body 502 between the first arm 520 and the second arm 530 with the
outlet port 500 directed toward the first ends 522 and 532 In this direction, the protrustons 514
enter the elongated slit 562 of each bridge 560 to couple each arm 520 and 532 with the body

502.

[06043] In some aspects, the bridge 560 includes a protrusion extending toward the body

502, The protrusion may be configured o mate with a recess in the bodv 502 The cross-

11
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sectional width between a tip of the protrusions extending from each bridge 560 may be less than
the cross-sectional width of the outer surface of the body 502, The first arm 520 and the second
arm S30 are coupled to the body 302 by mnserting the body 302 between the first arm 520 and the
second arm 530 with the outlet port 506 directed toward the first ends S22 and 532, As the body
S021s advanced between the protrusions, the bridge 560 between each arm 520 and 530 15 based
away from the axis 512, Once the each protrasion aligns with a respective recess i the body
502, each bridge 560 15 permitted to return toward the axis 512 such that the protrusion s

recetved within the recess to couple each arm 520 and 530 with the body 502

[8044] In some embodiments, the bridge 560 extends bevond the outlet port 506 and
terminates n a guide 564 disposed between the latch member 540 of the first arm 520 and the
second arm S30. The gwnde 564 1ncludes a ramp surface 566 extending partially toward the axis
512 and an apex area 568 The cross-sectional width between each apex area 568 15 greater than
or equal to the cuter surface of a mating huer 902 portion of a reciprocal connecior 900, The
ramp surface 560 of each guide 564 directs the top surface 904 of the reciprocal connector 900
into alignment with axis 512, The cross-sectional width between apex areas 568 permits a top
surface 904 and a ridge 906 of the reciprocal connector 900 to pass bevond the apex area 568 of

each latch meamber 540,

[B0345] The first end 522 of the first arm 520 and the first end 532 of the second arm 330,
each comprise a latch member 540 that extends laterally inward from an edge of the first end 522
and 332 toward the axis 512, Each latch member 340 comprises a ramp surface 542, an
engagement surface 544, and an apex area 546. Fach of the ramp surface 542 and the
engagement surface 544 extend transversely to each other. The apex area 546 15 disposed at the

interface between the ramp surface 542 and the engagement surface 544,

[8846] In an embodiment, each arm 520 and 530 comprises an extension 525 and 335,
respectively. For clarity and brevity, the following explanation is directed to the first arm 520
However, in an embodiment, each arm comprises complimeniary features. With reference to the
first arm 320, the extension 525 s coupled between the first end 522 and the protruston 514, The
extension 323 extends from the fust end 522 heyond the axis 512 such that movement of the

extension 328 toward the axis 512 urges the first end 522 awav from the axis S12. In an
f= W
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embodiment, the extension 525 extends over the bridge 560 and comprises an arc over at least a

portion of the second arm 530,

(80471 A seal 516 15 coupled to the body 502 In an erobodument, the seal 516 s coupled
to the outlet port S06 of the body 502 and meludes a flap 518 that extends from an edge of the
outlet port 506 toward the axis 512 Tn some embodiments, the seal 516 mcludes one or more
flaps S18 that extend laterally mward from an edge of the outlet port S06. In some embodiments,
a seal comprising a bellows portion surrounds the luer portion 308 and meludes flaps extending

from an opening toward the axis 512 1o envelop the huer portion 508 within the cavity 510,

defines a fumen having an open end, an opposmg closed end, and a passage 554 through a
sidewall between the open end and the closed end. When the medical connector 500 15 m a
closed position, the closed end of post 552 seals the open tip 509 of the luer portion 508 thereby
closing the fluid path. In some embodiments, the post 552 includes a seal 553 on the outside
surface of the closed end to prevent fhud Hlow through the open tip 509 of the luer portion 508

when the medical connector 500 15 1n a closed posttion.

[8049] When the medical connector 300 15 coupled with a reciprocal connector 800 m an
open position, the hier portion 308 engages with the mating luer 802 To place the medigal
connector 100 1 the open position, the outlet port 506 of the medical connector SO0 and the top
surface 904 of the reciprocal connector 900 are aligned along the axis 512 When at least one of
the medical connector 500 or reciprocal connector 900 15 moved toward the other, the ramp
surface 566 of each guide 564 directs the top surface 904 of the reciprocal connector 900 mto
alignment with axis 512, The cross-sectional width between the apex areas 546 of each latch
member 540 permits the top surface 904 and nidge 906 of the reciprocal connector 900 to pass
beyond the apex area 546, As the reciprocal connector 900 further enters the cavity 510 of the
medical connector 500, the ridge 906 having a cross-sectional width that is greater than the
cross-sectional width between the apex areas 5496, engages the ramp surface 542 thereby urging
the first end 522 and 532 of each arm 520 and 530 away from the axis 512 When the reciprocal

connector 200 18 nserted into the cavity 510 to such an extent that the ridge 906 is beyond the
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apex areas 540, the first end 522 and 332 of each arm 520 and 530 13 permitted to return toward

the axis 512 such that the engagement surface 544 18 adjacent to the rudge 906,

[B8080] In the open position, the closed end of post 552 18 displaced from the tip 509 of
the luer portion SO8, thereby permutting flow between the tip 509 of the luer portion 508 and the

fumen of the post 552 through the passage 554,

[8081] In the open position, movement of the reciprocal connector 900 1 the opposite
direction, away from the mlet port 504, s restricted by the engagement surface 544 of each laich
member 540 against the ridge 906 of the reciprocal connector 900, The medical connector 500
and reciprocal connector 900 are decoupled by urging the extensions 525 and S35 of each arm
toward the axis S12, thereby cansing the first ends 522 and 532 and latch members 540 of each
arm S20 and 530 to move away from the axis 512 When first ends S22 and 532 are moved away
from the axis 512 such that the cross~-sectional width between the apex areas 346 13 greater than
the cross-sectional width of the nidge 9006, the medical connector 500 may be moved axially

away and the reciprocal connector 900 withdrawn from the cavity S10.

[8082] The foregomg descrniption 1s provided to enable a person skalled in the att to
practice the various configurations described herein.  While the subject technology has been
particularly described with reference to the vanous figures and configurations, 1t should be
understood that these are for iflustration purposes only and should not be taken as lrmiting the

scope of the subject technology.

[B083] There may be many other ways to implement the subject technology. Various
functions and elements described herein may be partitioned differently from those shown without
departing from the scope of the subject technology.  Various modifications to these
configurations will be readidy apparent to those skilled in the art, and generic principles defined
herein may be apphied {o other configurations. Thus, many changes and modifications may be
made t¢ the subect technology, by one having ordinary skidl in the art, without departing from

the scope of the subject technology.

80541 As used herein, the phrase “at least one of” preceding a series of items, with the

termy “and” or “or’” to separaie any of the items, modifies the list as a wholg, rather than each

~{d-
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133

raenmber of the list {i e, each tem). The phrase “at least one of " does not require selection of at
ieast one of each item listed; rather, the phrase allows a meaning that inchudes at least one of any
one of the ems, and/or at least one of any combination of the tems, and/or at least one of each
of the items. By way of example, the phrases “at least one of A, B, and 7 or “at least one of A,
B, or C” each refer to only A, only B, or only O any combmation of A, B, and C; and/or at least

oneofeachof AL B, and C

143

[80S5] Furthermore, to the extent that the term “mclude,” “have,” or the bike 15 used m
the description or the claims, such term 1 intended to be mclusive i a manner similar to the
term “comprise” as “comprise” 13 interpreted when employed as a transitional word in a ¢laim,
The word “exemplary”™ 1s used herein {o mean “serving as an example, wstance, or dlustration.”
Any embodiment described herein as “exemplary” is not necessarily to be construed as preferred

or advantageous over other embodiments.

80561 A reference o an element in the singular 1s not intended to mean “one and only
one” unless specifically stated, but rather “one or more.” The term “some” refers to one or more.
All structural and functional equivalents to the elements of the various configurations deseribed
throughout this disclosure that are known or later come 1o be known to those of ordinary skill
the art are expressly mcorporated herein by reference and intended to be encompassed by the
subject technology. Moreover, nothing disclosed herein 15 intended to be dedicated to the pubhic

regardiess of whether such disclosure is explicitly recited in the above description.

[B087] While certain aspects and embodiments of the subject technology have been
described, these have been presented by way of example only, and are not intended to limit the
scope of the subject technology. Indeed, the novel methods and systems desecribed herein may
be embodied in a variety of other forms without departing from the spirit thereof The
accompanying claims and their equivalents are intended to cover such forms or modifications as

would fall within the scope and spirit of the subject technology.
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CLAIMS
What is claimed 1s:

I, A medical connector comprising’
a body having an inlet port, a cavity, an outlet port through a luer portion of the body,
a fluid path from the mlet port through the cavity to the outlet port, and an axis between
the nlet port and the outlet port;
a post extending through the flud path 1o the hier portion, wherem when the
connector 18 i a closed posttion the post restricts flow through the loer portion, and when
the connector 15 in an open position the post permits flow through the luer portion;
a seal coupled to the body at the outlet port and configured to extend across the outlet
port; and
a first arm, prvotably coupled to the body, having a first end and an opposing second
end, and a latch member extending from the first end toward the axis;
wherein a reciprocal connector having a mating luer 1s floidly coupled to the body
such that when the connector 18 in an open position, the latch member restricts retraction
of the reciprocal connector from the outlet port.
2. The medical connector of Claim 1, wheremn the luer portion of the body s disposed
within the mating luer of the reciprocal connector when the connector is 10 the open position.

3. The medical connector of Clamm 1, wherein the latch member comprises a ramp surface,
an engagement surface extending transversely to the ramp surface, and an apex area that

transitions between the ramp surface and the engagement surface.

4. The medical connector of Claim 3, wherein the engagement surface engages at least one

of a ridge or thread on an exterior surface of the reciprocal connector.

S. The medical connector of Claim 1, wherein the first end moves away from the axis when

the second end is urged toward the axis.

-16-
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6. The medical connector of Claim 1, wherein the connector and the reciprocal convector

are independently rotatable about the axis,

7. The medical connector of Claim 1, wherein the seal comprises at least one flap extending

from an edge of the outlet port toward the axis.

8. The medical connector of Claim 7, wherein a length of the flap from the edge of the
outlet port i3 less thao the distance between the edge of the outlet port and the luer portion, such

that the flap 15 free from the luer portion when the flap 1s displaced nto the body.

9. The medical connector of Clamm 1, wherein the seal comprises a bellows portion

circumposed around the axis and configured to compress along the axss.

10 The medical connector of Claim 1, wherem the first arm is prvotable about a point along

the axis.

11. The medical connector of Claim 1, wherein, between the inlet port and the outlet port, at
ieast one of an outer surface of the body and an inner surface of the first arm comprises at least
one protrusion that mates with a recess in the other of the cuter surface of the body and the first

arig.

12. The medical connector of Claim 11, wherein, given an equal apphication of a force, a
moment between the first end and the protrusion is less than 3 moment between the second end

and the protrusion.

13. The medical connector of Claim 11, wherein an extension is coupled to the first arm
between the first end and the protrusion such that when the extension is urged toward the axis,

the first end 15 urged away from the axis.

14. The medical connector of Claim 13, wherein at least a portion of the extension extends

bevond the axis.
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15 The medical connector of Claim 1, wheremn a second arm s pivotably coupled to the

body, the second arm having a first end and an opposing second end.

16. The medical connector of Claim 15, wherein the {irst end of the first arm and the first end
of the second arm move away from the axis when the second end of the first arm and the second

end of the second arm are urged toward the axis.

17. The medical connector of Claim 15, wherein the second arm comprises a latch member

extending from the first end toward the axas.

18. The medical connector of Clanm 15, wheremn the first arm and second arm are pivotably

coupled to a bridge, the bridge comprising a slot configured to mate with the protrusion.

19, The medical connector of Claim 18, wherein a gunde portion of the bridge extends to the
outlet, the guide portion comprising a ramp surface extending toward the axis and configured to

align the connector having a mating luer with the outlet port.

20. A medical conpector comprising:

a body having an inlet port, a cavity, an outlet port through a luer portion of the
body, a fluid path from the milet port through the cavity to the outlet port, and an axis
between the mlet port and the outlet port; and

a first arm, pivotably coupled fo the body, having a first end and an opposing
second end, and a latch member extending from the first end toward the axis;

wherein when the connector 18 in a closed position, a seal coupled to the body at
the outlet port extends across the outlet port, and when the connector is in an open

position, a reciprocal connector having a mating fuer extends through the seal

21 The medical connector of Claim 20, wherein when the connector 1S in an open position,

the reciprocal connector 1s fluidly coupled to the body.

-1 8-
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22, The medical connector of Claim 20, wherein when the connector is in an open position,

the latch merober restricts retraction of the reciprocal connector from the outlet port,

19
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