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(57) Abréegée/Abstract:

Described is a priming device (100) to prime a gas from a fluid delivery system by receiving the gas and a fluid used to push the gas
Into a chamber (108), the priming device including a cover body (104) having a lid (106), and a housing (102) having a chamber,
an inlet port (110) and an opening to release gas received Into the chamber. The device has a priming-ready configuration where
the medical connector and the housing are coupled with the cover body, and the fluid path of the medical connector and the
passage of the housing remain sealed, a priming configuration where the medical connector Is advanced In the cover body to

fluidly couple with the housing, and a post-priming configuration where the housing Is decoupled from the cover body and the lid
closed to prevent contamination of the medical connector.
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(57) Abstract: Described 1s a priming device (100) to prime a gas from a flu-
1d delivery system by receiving the gas and a fluid used to push the gas mto a
chamber (108), the priming device including a cover body (104) having a lid
(106), and a housing (102) having a chamber, an imlet port (110) and an
opening to release gas received into the chamber. The device has a prim-
ing-ready configuration where the medical connector and the housing are
coupled with the cover body, and the fluid path of the medical connector and
the passage of the housing remain sealed, a priming configuration where the
medical connector 1s advanced i the cover body to fluidly couple with the
housing, and a post-priming configuration where the housing is decoupled
from the cover body and the 1id closed to prevent contamination of the med-
ical connector.
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PRIMING DEVICE

BACKGROUND

{3001 The present disclosure relates generally to medical conneciors used in fluid
delivery applications. More specifically, the present disclosure relates 1o a prumng cap
configured to couple with a medical connector to prime the flud delivery system by permutting
trapped aw and fluid o tlow through and from the medical connector and to protect the medical

connector rom contamunation.

{3002] Fluwd debivery systems are widely used fo transmut and debver medical fluids,
stich as medical treatments and blood, to patients. When the find 15 delivered mntravenously, it 13
important 1o release amr from the flwd debivery system to prevent mitroduction of awr mfo a
patient’s blood stream. Typicaily, a medical practitioner releases air trapped wn the flud delivery
systern by pushing a fluid mn the systers though an operung until the trapped air 18 released. After
the air 18 released, the fluid n the system begins {0 be reieased. Once the medical find begins {0

be released, the thud flow path s then closed.
SUMMARY

0001] A 18 released trom the fhuid debivery system using luer activated connectors
which do not require a bypodermic needie, but mstead use an activator such as a luer on the end
of a svringe or IV ling {0 create a Hind path through 4 valve 1 a connector. The removal of the
connector causes the vaive to close when the ling 1s disconnected. The thud delivery system
connector must then be santtized prior to couphing of the fluid delivery system with the palient.

Santtizing the connector aids in preventing contanunation or infection of the patient’s blood

stream.

0021 In some mstances, such as with chemotherapy treatment, repeated contact with
the medical fiuid may become harmiul to the medical practitioner. Theretorg, 1t 13 important {o
retain the medical fluid bled from the system i a container, thereby preventing exposure to the

medical fluid.
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{3003] An aspect of the present disclosure provides a primmng device comprising a
housing defining a chamber and an wnlet port, wherein the chamber and the miet port are thudly
coupled, the housmng comprising: an opeming extending from within the chamber {0 outside the
housing and configured to permit a gas {0 exit the chamber; a valve extending from the miet port
toward the chamber, wherein in a sealed position the valve seals the mdet port, and i an open
postizon, the valve does not seal the mlet port; and a cover body having an open first end, an
open second end, and an axis between the first end and the second end, the first end configured

to couple with 3 male luer connector, the second end configured o couple with the mlef port of

the housing.

4] Some embodiments provide when the primmng device 18 in a prninung-ready
configuration, the mnlet port 1s disposed within the second end of the cover body, and the valve 1s
in a sealed posiion. {ertain aspecis provide when the prnimung device 13 in 3 primung
configuration, the miet port 1s advanced over a portion of 3 male luer connector stem to fluidly
couple the housing with the male luer connector, thereby opening the valve and creating a fiwd
pathway between the male luer connector and the chamber Some aspects provide when the
priming device is in a post-priming configuration, the housing is decoupled from the cover body,

the cover body remamning coupled to the male luer connector,

{3005] In certain instances of the present disclosure, the cover bodv comprises one or
more protrusion extending axially mward from an inner surface of the cover body, the protrusion
having an mner surface defining an mmner cross-sectional width, In some embodiments, the
profrusion is one more or tabs. in some instances, the first end of the cover body comprises an

mner cross-sectional width contigured to receive an outer surface of the male luer connector.

006! Some embodiments of the present disciosure provide a hid coupled to the second
end of the cover body by a hinge, the hid configured to seal the second end of the cover body
when the housing 15 decoupled from the cover body. In some embodiments, a hvdrophobic tilter
15 disposed in the opening. According to cerfain umplementations of the present disclosure, the
housing comprising a passage formed between the nlet port and a chamber inlet, the chamber
imnlet separating the passage from the chamber. In some mstances, the chamber mmlet comprises a

lumen extending toward the mlef port Huidly connecting the chamber and the passage.
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30071 According to certamn implementations of the present disclosure, a thread extends
circumferentially cutward from the mlet port, the thread bemg located between the male luer
connector and the second end m the prinmng-ready and primung configurations. In some
waplementations, the thread comprises an ouder cross-sectional widih that s greater than the
inner cross~sectional width of a protrusion extending axially mward from an mner surface of the

cover body.

3008] An aspect of the present disclosure provides a priming device compnsing: a
housing defining a chamber and an wnlet port, wherein the chamber and the miet port are thudly
coupled, the housmng comprising: an opeming extending from within the chamber {0 outside the
housing and configured {0 permit a gas to exyt the chamber, a sleeve having an open hrst end
configured {0 couple with a male luer connector, a second end coupled to the housing, and an
axis between the first end and the second end, wherein the sleeve defines at least one window:; an
arm extending from a bottom of each window toward the first end; and a member extending
radially from an inner surtace of each arm, wherein each 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.

8009 Some embodiments provide when the priming device 1S i a primmng-ready
configuration, the male luer connector is partially inserted into the sieeve and the engagement
surface of 3 member engages a bottom-tacing edge of the male luer connector. Certain aspects
provide when the priming device i1s in a8 primiing configuration, each arm flexes away from the
axis such that a cross-sectional width between the apex areas is at least equal to the outer surface
of the male luer connector. In certain instances of the present disclosure, the inlet port is
advanced over a portion of a male luer connector stem to thndly couple the housing with the
male luer connector, thereby opening the valve and creating a fluid pathway between the male
luer connector and the chamber. In some wmstances, a hydrophobic hilter 15 disposed in the

ORENIngG.

301 0] Additional features and advantages of the subject technology wiil be set forth in
the description below, and 1o 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
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attamed by the structure particularly pointed out i the written description and claums hereof as

well as the appended drawings.

G011 It 5 to be understood that both the foregoing general description and the
following detarled description are exemplary and explanatory and are intended to provide turther

explanation of the subject technology as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

{0121 The accompanying drawings, which are included to provide further understanding
of the subject technology and are wmcorporated in and constitute a part of this description,
Ulustrate aspects of the subject {echnology and, together with the specification, serve to explamn
principles of the subject technology.

013] FIG 1 ddlustrates a front view of a huer connector and embodiments of a priming
device m accordance with aspects of the present disclosure.

1014 FIG 2A illustrates a front sectional view of the luer connector and the primmng
device of FIG. 1 in a primung-ready configuration.

GO15] FIG 2B dlustrates a front sectional view of the luer connector and the priming
device of FIG 1 n a primung configuration.

{816 FIG 3 diustrates a front perspective view of the huer connector and the primning
device of Fi{sz. 1 i a post-prninung configuration in accordance with aspects of the present
disclosure.

{0017] FIG. 4 diustrates a front view of the luer connector and the priming device of
FiG. 1 m a post-priuming configuration in accordance with aspects of the present disclosure.

{001 8] FIG. 5 llustrates a front perspective view of a luer connector and embodiments of
a prunung device w accordance with aspects of the present disclosure,

{00191 FIG. 6 llustrates a front sectional view of the luer connector and the pruinung

device of FIG. 5w a primomng-ready configuration.
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30287 FIG. 7 dlustrates a front perspective view of a luer connector and embodiments of

a prunung device w accordance with aspects of the present disclosure,

{3021 FIG R illustrates a front sectional view of the luer connecior and the prinung

device of FIG. 7 m a primomng-ready configuration.

{30221 FIG. OA silustrates a frond view of a luer connector and embodiments of a prinung

device m a primming-ready configuration n accordance with aspects of the present disclosure.

{30237 FIG. OB llustrates a front view of a luer connector and embodiments of a prinung

device m a prirmng configuration m accordance with aspects of the present disclosure,
{30241 FIG. 10 dlustrates a front perspective view of the prinung device of FIGL 9.
02581 FIG 1 stlustrates a front sectional view of the priming device of FIG 9.

{30261 FIG. 12A 1Hustrates a front sectional view of the huer connector and the prinung

device of FI(G. 9 n a priming-ready configuration.

(0027] FIG. 128 dllustrates g front sectional view of the luer connector and the primung

device of FI(G. O n a priming configuration.

DETAILED DESCRIPTION

{0028] In the following detailed description, specific details are set forth to provide an
understanding of the subject technology. It will be apparent, however, to one ordinarily skilled
i the art that the subject technology may be practiced without some of these specific details. In
other mstances, well-known structures and techniques have not been shown mn detail so as not to

obscure the subject technology.

100291 A phrase such as “an aspect’ does not imply that such aspect 1s essential to the
subject technology or that such aspect apphies to all configurations of the subject technology. A
disclosure relating to an aspect mav apply to all configurations, or one or more
configurations. An aspect may provide one or more examples of the disclosure. A phrase such

6% b

as “an aspect’ may refer to one or more aspects and vice versa. A phrase such as Yan

embodiment” does not mnmply that such embodiment 15 essential o the subject technology or that
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such embodiment applhies to all configurations of the subject technology. A disclosure relating to
an ernbodiment may apply to all embodiments, or one or more embodimnents. An embodunent
may provide one or more examples of the disclosure. A phrase such “an embodimnent” may refer
o one or more embodiments and vice versa. A phrase such as “a configuration” does not smply
that such configuration 1s essential to the subject technology or that such contiguration apphies to
all contigurations of the subject technology. A disclosure relating to a contiguration 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 {0 one or more

configurations and vice versa.

3] Reterring now 1o FIG. 1, a medical connector 900 and an embodiment of a
priming device 100 in accordance with aspects of the present disclosure are illustrated. The
priming device 100 comprises a housing 102 and a cover body 104, the cover body 104
interconnecting the housing 102 with the medical connector 900, In some embodiments, the
cover body 104 comprises a hid 106, After the medical connector 900 1s primed nto the housing
102, the housing 102 may be decoupled from the cover body 104, and the cover body 104

encliosed by the lid 106 to prevent contamination of the medical connector 900,

10031 Reterning to FIG. 2A, the primimnge device 100 of FIG 1 s iustrated in a priming-
ready configuration. For the purposes of iiustration, the medical connector 900 1s dlustrated as a
male Luer connector having an nlet port 902, an outlet port 212, and a body 904 between the
imlet port 902 and the outlet port 912, A luer portion 906 extends from within the body 904
toward the outlet port 912, A tlud path 903 extends from the inlet port 902, through the body
904, and Luer portion 906, A post 910 extends through the tluid path in the Luer portion 206
when the medical connector 900 s 1n a closed position. in the closed position, the post 910 seals
an open fip of the Luer portion 9006 thereby closing the fluid path 908, A restlient bellows 919
extends between the et port 902 and the post 910, In some embodiments, elongate member
G20, which may be an elongate cyhindrical assembly or fingers, 15 connected to the post 910 and
extends along an exterior of the Luer portion 906 toward the outiet port 912, When the medical
connector Y00 1s 10 an open position, the elongate member 920 15 engaged and retracted withun

the body 904 such that the bellows 919 are compressed between the elongate mermber 920 and
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the mlet port 902 and the post 910 15 retracted toward the indet port 902 and mito the Luer portion

9006, thereby operung the flud path 908,

{30321 The bousing 102 defines a chamber 108 and indet port 110, wherein the chamber
{08 and the wnlet port 110 are fludly coupled within the housmg 102 The housing 102 turther
detines an opening 112 extending from within the chamber 108 {o outside of the housing 102, In
some embodunents, the opening 112 extends through a portion of the housing 102 opposite the
intet port 110, The opeming 112 perouts a gas 1o exat the chamber 108, A filter (not shown) 1s
disposed 1w the operung 112 In some embodimenis, the filter 1s a hydrophobic hilter to permut
gases to exat the chamber 108 when prumung device 100 13 ulhihized to prime the medical

connector YO0,

80331 A valve 114 13 disposed within the housing 102 and extends from the milet port
110 toward the chamber 108, In some embodiments, the valve 114 debines a fluid pathway and,
i1 an embodiment, includes a head portion 116 and a bellows portion 118 In a sealed position,
dlustrated m FIG ZA, the valve 114 seals the mlet port 110, In an open position, sltustrated in

FI(r 2B, the valve 114 does not seal the mlet port 110,

{3034] In some embodiments, the chamber 108 18 separated from the passage 120 by a
chamber inlet 122 between the mlet port 110 and the opening 112. The chamber miet 122
extends radially mward from an inner surface of the housing 102 {0 separate the passage 120
trom the chamber 108 and to form an orifice or lumen 124 that thadly connects the passage 120
to the chamber 108, In an embodiment, the chamber inlet 1272 extends partially into the bellows
portion 118 of the valve 114 so that a portion of the beliows 15 seated between the inner surface
of the housing 102 and an outer surface of the chamber et 122, In some embodiments, the
valve 114 15 coupled to the chamber inlet 122 where the chamber inlet 122 extends nto the
bellows to provide a sealed mterface between the valve 114 and the chamber nlet 122, In the
priming-ready configuration {1.e, when the bellows portion 118 15 extended), the head portion
116 extends imnto the mlet port 110 to provide a sealed intertace between the valve 114 and the

et port 110,

{3335] In the prinung-ready configuration tlustrated wn figure 2A, the cover body 104

interconnects the housmg 102 with the medical connector 900, The cover body 104 comprises an
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open first end 126, an open second end 128, and an axis 130 between the first end 126 and the
second end 128 In the pruming-ready conhiguration, the gutlet port 912 of the medical connector
300 and the mlet port 110 of the housing 102 are coupled o the cover body 104 and aligned
along the axis 130, However, the thad path 908 of the medical connector 900, and the passage

120 of the housmng 102, remain sealed.

3361 In some embodiments, the cover body 104 18 evimdrically shaped between the
first end 126 and the second end 128, The furst end 126 comprises an mner cross~sectional width
that 15 configured o receive the outlet port 912, In some embodiments, the 1nner cross-sectional
width of the first end 126 15 equal to the outer cross-sectional width of the outlet port 912 such

that the outlet port 912 15 press i1t mto the cover body 104 partiatly toward the second end 128

30371 The second end 128 comprises an mner cross-sectional width configured {o
receive the mmlet port 110 partially foward the furst end 126, In some embodiments, the cover
body 104 comprises one or more protrusion 132 extending axially mward from an inner surface
of the cover body 104 at the second end 128, The protrusion 132 has an inner surtace defining an
inner cross-sectional width. The inner cross-sectional width of the protrusion 132 1s less than the
outer cross-sectional width of the mnlet port 110, {n some embodiments, the protrusion 132 1s one
or more tlexible tabs. The tlexible tabs yield to permit the mniet port 110 to be advanced toward
the first end 126. A portion of the housing 102 having an outer cross-sectional width that 1s less
than the outer cross-sectional width of the inlet port 110 allows the tabs o retain the miet port
110 between the tabs and the first end 126 1n the priming-ready configuration.

1

3038] In the primung configuration illustrated m FIG. 2B, the outlet port 912 of the
medical connector 900 and the inlet port 110 of the housing 102 are coupled together and remain
within the cover body 104, In the priming configuration, a fluid pathway 1s opened between the

flutd path 908 of the medical connector 900 and the passage 120 of the housing 102

0391 To place the priming device 100 m a priming configuration, the medical
connector 900 15 moved toward the housing 102 such that the Luer portion 906 15 advanced mto
the mndet port 110 to thudly couple the medical connector 900 with the housing 102, thereby
opening the valve 114 and creating a fluid pathway between the medical connector %00 and the

chamber 108 In some embodunents, when the Luer portion 906 15 advanced toward the mnlet

8.
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port 110, a top surface 134 of the milet port 110 engages the elongate member 920 1o compress
the bellows 919 and urge the post 910 toward the nlet port 902 and thereby open the tluid path
903, As the Luer portion 906 15 advanced into the miet port 110, the Luer portion 906 1§ received
o the passage 120 to unseal the miet port 110 In some embodiments, the Luer portion 900
urges the head portion 116 of the valve 114 toward the chamber miet 122 thereby causing the

beliows portion 1138 {o fold and the fhuid pathway through the valve 114 to open.

1 3040] In some embodunents, a thread 136 extends circumferentially ocutward from an
outer surface of the et port 110, As the medical connector 900 and housing 102 are moved
toward each other and rotated about the axis 130, the thread 136 engages a mating thread 914 on
an nner surface of the outlet port 912 1o threadably couple the housing 102 with the medical

connector 200,

{41 In the priming configuration, a systern coupled {0 the medical connector 900 13
primed by transterring gasses {rom the system, through the medical connector 900, and into the
chamber 108 of the primung device 100, As the gases are transferred through the fluid pathway
and into the chamber 108, the gasses are permitted 10 exit the chamber 108 through the opening
112, In some embodiments, the gasses are caused to be transterred mto the primung device 100
by forcing a fluid and a gas m the system into the priming device 160, A hydrophobic filter
disposed in the opening 112 allows the pases to exit the housing 102 while retaining the fluid m

the chamber 108, permitting the priming device 100 to be used in any orientation.

{0421 Referrmng to FIG 3, a primung device 100 s illustrated m a post-priming
configuration. In the post-priming configuration, the housing 102 is decoupled from the cover
body 104, while the cover body 104 remains coupled {o the medical connector 900, The primung
device 100 15 decoupled from the cover body 104 by overriding the tabs 132 {in fig 3, the feature
where 102 15 pomnting to, 1s actually doing the overriding) | and moving the priming device 100
away {rom the first end 126, In some embodimenis, one or more nib 140 extends along the outer
surface of the housing 102, Alternatively, the outer surface of the housing 102 comprises one or
more channel between the second end 128 and the opening 112, In some embodiments, rib 140
extends along a portion of the outer surface of the housmg 102 from the chamber inlet 122 {0 the
opening 112 In some embodmments, one or more channel 142 extends along the outer surface of

the cover body 104, Alternatively, the outer surface of the cover body 104 comprises one or

Kol
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more rib. HEach of the rib 140 and the channel 142 increase the ngidity of the bousing 102 and
cover body 104, and provide increased torsional leverage when coupling, decouphng, or rotating

either of the housing 102 and cover body 104 about the axis 130

3043] Still referning to FIG 3, the id 106 15 coupled to the cover body 104, In some
embodiments, the hd 100 13 rotatably coupled o the second end 128 of the cover body 104 by a
hinge 144 In some embodiments, the hinge 144 15 a living hmnge. After the bousimg 102 15
decoupled from the cover body 104, the lid 100 15 rotated about hinge 144 to cover the second
128 as best illustrated w FIG. 4. In some embodiments, a portion 146 of the outer surface of the
cover body 104 extending from the second end 128 comprises a reduced cross-sectional width.
When the lid 106 15 rotated to cover the second end 128, the portion 146 of the outer surface 148
of the cover body 104 having a reduced cross-sectional width 18 received mto the hid 106 such

that the outer surface of the lid 13 thush with the outer surface of the cover body 104,

188441 Reterning now to FIGS. 5-6, a medical connector 900 and some embodiments of
a primng device 200 i accordance with aspects of the present disclosure are illustrated. The
priming device 200 comprises a housing 202 and a cover body 204, the cover body 204
interconnecting the housing 202 with the medical connector SO0, In some emboduments, the
cover body 204 comprises a id 206, After the medical connector 900 13 primed mto the housing
202, the housing 202 may be decoupled from the cover bady 204, and the cover body 204

enclosed by the lid 200 to prevent confamination ot the medical connector 900,

4S] Referring to FIG 6, the priming device 200 15 idlustrated i a promung-ready
configuration. For the purposes of illustration, the medical connector 900 15 1llustrated as a male
{ uer connector having an inlet port 902, an outlet port 912, and a body 904 between the iniet
port @02 and the outlet port 912, A huer portion 906 extends from within the body 904 toward the
outlet port 12, A fluid path 908 extends from the inlet port 902, through the body 904, and Luer
portion 906, A post 910 extends through the fluid path in the Luer portion 906 when the medical
connector 900 1s 1n a closed position. In the closed position, the post 910 seals an open tip of the
Luer portion 900 thereby closing the fluid path 908, A resilient beliows 919 extends between the
mlet port 902 and the post 910, In some ernbodiments, elongate mermber 920 {(not visible i FI(G
6} 1s connected to the post 910 and exiends along an exterior of the Luer portion 906 toward the

outlet port 912, When the medical connector 900 18 1 an open position, the bellows 919 1s

-10-
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compressed and the post 910 1s retracted toward the indet port 902 and into the Luer portion 906

thereby opening the fhud path 908,

[{3046] The bousing 202 defines a chamber 208 and indet port 210, wherein the chamber
208 and the wnlet port 210 are fludly coupled within the housmg 202, The housing 202 turther
detines an opening 212 extending from within the chamber 208 {o outside of the housing 202, In
some embodunents, the opening 212 extends through a portion of the housing 202 opposite the
inlet port 210, The opeming 212 permits a gas to exat the chamber 208, A filter 238 15 disposed m
the opening 212, In some embodiments, the filter 18 a hydrophobic filter to pernut gases 1o exit

the chamber 208 when prinung device 200 15 utilized to prime the medical connector 900,

4T A valve 214 1 disposed within the housing 202 and extends from the miet port
210 toward the chamber 208 In some embodiments, the valve 214 detines a thwd pathway and,
m some embodiments, mchides a head portion 218 and a bellows portion 218 In a sealed
position, illustrated 1 Fl{. 6 the valve 214 seals the nlet port 210, In an open posthion {(not

shown} the valve 214 does not seal the nlet port 210,

18048 The chamber 208 15 separated from the passage 220 by a chamber miet 222
between the nlet port 210 and the opening 212, The chamber miet 222 extends radally mward
trom an mner surface of the housing 202 to separate the passage 220 from the chamber 208 and
to form an orifice or lumen 224 that thudly connects the passage 220 to the chamber 208 In
some embodiments, the chamber mlet 222 extends partially mnto the bellows portion 216 of the
valve 214 so that a portion of the bellows is seated between the wmnner surface of the housing 102
and an outer surface of the chamber wnlet 222, In some embodiments the vaive 214 i1s coupled {o
the chamber nlet 222 where the chamber inlet 222 extends into the bellows {o provide a sealed
interface between the vaive 214 and the chamber inlet 222, In the priming-ready configuration
{1.e, when the bellows portion 218 is extended), the head portion 218 extends into the inlet port

210 to provide a sealed inderface between the valve 214 and the inlet port 210,

{3049 The outer surface of the chamber 208 comprises cross-sectional width that is
sreater than the outer cross-sectional width of the passage 220. The outer surface of the housing
202 defining the opening 212 comprises a larger outer cross-sectional width than the chamber

208, and forms an outer ridge 250, A ledge 252 1s formed between the inside surface of the ridae

-1 1~



CA 02999065 2018-03-16

WO 2017/053098 PCT/US2016/051146

250 and the chamber 208, The outer cross-sectional width of the flter 238 18 greater than or
equal 1o the mside cross-sectional width of the nidge 230, allowing the filtered 238 to be seated mn
the opening 212, When seated wn the opening 212, the ledge 252 prevents the filter 238 from

shifting toward the chamber 208

3080] The cover body 204 mterconnects the housing 202 with the medical connector
900 The cover body 204 comprises an open first end 2206, an open second end 228, and an axis
230 between the first end 226 and the second end 223, In the primming ready configuration, the
outlet port 912 of the medical connector 900 and the milet port 210 of the housmg 202 are
coupled to the cover body 204 and ahgned along the axis 230, In the primmg-ready
configuration, the fluid path 908 of the medical conunector 200, and the passage 220 of the

housing 202, remain sealed.

3051] The cover body 204 18 cvlindrically shaped between the first end 226 and the
second end 228, The first end 226 comprises an mmner cross-sectional width that 18 configured {o
recerve the outlet port 912 of the medical connector 900 {give a new no. 1o the outlet port). In
some embodiments, the inner cross-sectional width of the first end 220 15 equal to the outer
cross-sectional width of the outlet port 912 such that the outlet port 912 15 press it into the cover

body 204 partially toward the second end 228

{0821 The second end 228 comprises an inner cross-sectional width configured {o
receive the nlet port 210 partially toward the first end 226 In some embodiments, the cover
body 204 comprises one of more protrusion 232 extending axially mward from an inner surface
of the cover bady 204 at the second end 228, The protrusion 232 has an inner surface detining an
mner cross-sectional width, The inner cross-sectional width of the protrusion 232 1s less than the
outer cross-sectional width of the wmnlet port 210, In some embodiments, the protrusion 232 is one
or more flexibie tabs. The flexible tabs vield to pernut the inlet port 210 to be advanced toward
the tirst end 226. A portion of the housing 202 having an outer cross-sectional width that s less
than the outer cross-sectional width of the inlet port 210 allows the tabs o retain the mnlet port
200 between the tabs and the first end 226 n the prinung-ready configuration.

{083] To place the prinmung device 200 in a priming configuration, the medical

'Y o N

connector 900 18 moved toward the housing 202 such that the Luer portion 906 15 advanced mto
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the milet port 210 to fhdly couple the housing 202 with the medical connector 900, thereby
opening the vaive 214 and creating a flwd pathway between the medical connector 900 and the
chamber 208, In some embodiments, when the Luer portion 906 15 advanced toward the let
port 210, a top surtace 234 of the miet port 210 engages the elongate member 920 {0 urge the
post 910 toward the miet port 902 and thereby open the path 908 As the Luer portion 906 s
advanced mto the et port 210, the Luer portion 906 18 recerved mto the passage 220 o unseal
the mlet port 210, In some embodiments, the Luer portion 906 urges the head portion 218 of the
valve 214 toward the chamber mlet 222 thereby causing the beilows portion 218 o fold and the

valve 214 {0 open.

30541 A thread 236 extends cwcumterentially outward from an outer surtace of the miet
port 210, As the medical connector 900 1s moved toward the housing 202 and rotated about the
axis 230, the thread 236 engages a mating thread 914 on an mner surtace of the outlet port 912 to

threadably couple the housing 202 with the medical connector 900,

53] In the priming contiguration, a system coupled to the medical connector 900 i3
primed by transferring gasses from the system, through the medical connector 900, and into the
chamber 208 of the priming device 200, As the gases are transferred through the Hlwmd pathway
and into the chamber 208, the gasses are permitted to exit the chamber 208 through the opening
212, In some embodiments, the gasses are caused to be transterred into the prinmung device 200
by forcing a fluid in the system info the priming device 200 Where the filter 238 15 a
hydrophobic filter, the filter 238 disposed 1nn the opening 212 allows the gases 1o exit the housing
202 while retamning the tluid in the chamber 208, permitting the priming device 200 to be used

any orienfation.

00861 In a post-priming configuration, the housing 202 15 decoupled from the cover
body 204, while the cover body 204 remains coupled to the medical connector 900, The priming
device 200 15 decoupled from the cover body 204 by unscrewing the threads 236 of the inlet port
210 from the threads 914 of the medical connector 900, and moving the prinung device 200
away from the first end 226. Une or more channels 2427 extend along the outer surface of the
cover hody 204, In some embodunents, one or more channels 242 and ribs 254 alternate around

the outer surface of the cover body 204, Fach of the rib 234 and the channel 242 increase the
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rigidity of the cover body 204, and provide imcreased torsional leverage when coupling,

decoupimeg, or rotating esther of the housing 202 and cover body 204 about the axis 230

G087 A Lid 206 15 rotatably coupled o the second end 228 of the cover body 204 by a
hinge 244, In some embodunents, the hinge 244 s a bving hinge, meanmng that a flexuble
matenial 15 used to couple the adiommg pieces and that the material flexes or deforms to provide
relative rotational movement instead of separate component that shde relatively at the hinge. In
some embodiments, a porfion 256 of the id 200 has a cross-sectional width equal o the mner
cross sechonal width of the second end 228 of the cover body 204, After the housing 202 13
decoupled from the cover body 204, the lid 206 1s rotated about hinge 244 such that the portion
256 of the hid 206 having a reduced cross~sectional width 18 recetved inio the second end 228 of

the cover body 204 {6 cover the second 228

HHIS8] Referring now o FIGS. 78, a medical connector 900 and some embodiments of
a priming device 300 i1n accordance with aspects of the present disclosure are illustrated. The
primng device 300 comprises a housing 302 and a cover body 304, the cover body 304
interconnecting the housing 302 with the medical connector 900, In some embodiments, the
cover body 304 comprises a id 300, Atfter the medical connector 9060 is primed mnio the housing
302, the housing 302 mayv be decoupled from the cover body 304, and the cover body 304

encliosed by the lid 306 to prevent contamination of the medical connector 900,

1 3859] Reterring to Fl{y. 8, the priming device 300 s illustrated n 8 primung-ready
configuration. For the purposes of illustration, the medical connector 900 15 illustrated as a male
Luer connector having an miet port 902, an outlet port 912, and a body 904 between the et
port 902 and the outiet port 912. A luer portion 906 extends from within the body 904 toward the
outlet port 912, A fluid path 908 extends trom the inlet port 902, through the body 904, and Luer
portion 906, A post 910 extends through the fluid path 1in the Luer portion 906 when the medical
connector 900 1s 1 a closed position. In the closed position, the post 910 seals an open tip of the
{uer portion 906 therebv closing the fluid path 908, A resilient beliows 919 extends between the
indet port 902 and the post 910, In some embodiments, elongate member 920 13 connected 1o the
post 910 and extends along an exterior of the Luer portion %06 toward the outlet port 912, When
the medical connector 1s i an 900 an open position, the post 910 15 toward the et port 902 and

into the Luer portion 906 thereby operung the thuid path 908

REN
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H3068] The housing 302 defines a charmober 308 and an wdet port 310, wheremn the
chamber 308 and the mlet port 310 are tluidly coupled withun the housing 302, The outer surface
of the chamber 308 comprises cross~-sectional width that 15 greater than the outer cross-sectional
width of the passage 320, An outer surtace of the housing 302, between the chamber 308 and the
passage 320, mcludes a surface 258 extendmg cucurnferentially outward from an axas 330

38

A

defined between the chamber 308 and nlet port 310, An opeming through the surface
extends from withmn the chamber 308 to outside of the housing 302, The opening 312 permits a
gas to exit the chamber 308, A {ilter 338 1s disposed 1o the opening 312, In some emboduments,
the filter 13 a hydrophobic filter to permit gases to exit the chamber 308 when primung device 300

15 utilized to prime the medical connecior 500.

3061 The cover body 304 mmterconnects the housing 302 with the medical connector
900. The cover body 304 comprises an open first end 326 and an open second end 328, with the
axis 330 extending between the first end 326 and the second end 323. In the priming ready
contiguration, the outlet port 912 of the medical connecior 900 and the mlet port 310 of the
housing 302 are coupled to the cover body 304 and aligned along the axis 330, In the priming-

ready configuration, the fluid path 908 of the medical connector 900, and the passage 320 of the

housing 302, remain sealed.

{3062] The cover body 304 15 cylindrically shaped between the first end 326 and the
second end 328, The first end 326 comprises an inner cross-sectional width that is configured to
receive the outlet port 912. In some embodiments, the inner cross-sectional width of the first end
326 1 al to il er cross-sectional width of the outlet port 912 such that il tlet port 912
326 15 equal to the outer cross-sectional width of the outlet port @12 such that the outlet port ¢

1S press fif nto the cover body 304 partiallv toward the second end 328

30631 The second end 328 comprises an mner cross-sectional width configured fo
receive the inlet port 310 partially foward the first end 326, In some embodiments, the cover
body 304 comprises one or more protrusion 332 extending axaally wward from an inner surface
of the cover body 304 at the second end 328. The protrusion 332 has an inner surface defining an
mner cross-sectional width, The mnner cross-sectional width of the protrusion 332 1s less than the
outer cross~-sectional width of the mnlef port 310, In some embodiments, the protrusion 332 13 one
or more Hexible tabs. The Hexible tabs yield to permat the indet port 310 to be advanced toward

the first end 326, A portion of the housing 302 having an outer cross-sectional width that 1s less

BES
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than the outer cross-sectional width of the nlet port 310 allows the tabs {o retain the indet port

300 between the tabs and the first end 326 m the primung-ready configuration.

3064] To place the prinung device 300 in a pruning configuration, the medical
connector 900 18 moved toward the housing 302 such that the Luer portion 906 15 advanced nto
the et port 310 to flwdly couple the housing 302 with the medical connector 900, thereby
opening the vaive 314 and creating a flud pathway between the medical connector 900 and the
chamber 308, In some embodiments, when the Luer portion 906 15 advanced toward the let
port 310, a top surface 334 of the inlet port 310 engages the elongate member 92010 urge the post
G110 toward the miet port 902 and thereby open the path 908. As the Luer portion 906 1s
advanced mto the mlet port 310, the Loer portion 9006 1s recerved mto the passage 320 {0 unseal
the let port 310, In some embodiments, the Luer portion 906 urges the head portion 318 of the
valve 314 toward the chamber inlet 322 thereby causing the bellows portion 3106 to fold and the

valve 314 {0 open.

HHOGS] A thread 336 extends circumferentially outward from an outer surface of the mnlet
port 310, As the medical connector 900 1s moved toward the housing 302 and rotated about the
axis 330, the thread 336 engages a mating thread 914 on an inner surtace of the outlet port 912 to

threadably couple the housing 302 with the medical connector 900,

{HG6] In the priming contiguration, a system coupled to the medical connector 900 i3
primed by transterring gasses {rom the system, through the medical connector 900, and into the
chamber 308 of the primung device 300, Fluid and gasses from the system enter the chamber 308,
Because the opening 15 located through the surface 2358, above the chamber 308, the gasses are
permitted to exit the chamber 308 through the opening n the surface 258 unobstructed by the
thuid accunmulating 1n the chamber 308, Where the filter 338 15 a hydrophobic filter, the filter 338
disposed 1n the opening 312 allows the gases to exit the housing 302 while refaining the find m

the chamber 308, permitting the priming device 300 to be used in any orientation.

0671 In a post-priming configuration, the housing 302 is decoupled from the cover
body 304, while the cover body 304 remains coupled o the medical connector 900, The priming
device 300 1s decoupled from the cover body 304 by unscrewing the threads 336 of the inlet port

310 from the threads 914 of the medical connector 900, and moving the primng device 300

16
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away from the first end 326 One or more channels 342 extend along the outer surface of the
cover body 304, In some embodiments, one or more channels 342 and nibs 354 alternate around
the outer surface of the cover body 304 Each of the rib 334 and the channel 342 mcrease the
rigidity of the cover body 304, and provide wmcreased forsional leverage when coupling,

decouplimg, or rotating either of the housing 302 and cover body 304 about the axis 330

68] A hd 306 15 rotatably coupled {0 the second end 328 of the cover body 304 by a
hinge 344, In some embodiments, the hinge 344 15 a bving hinge. In some embodiments, a
portion 356 of the id 306 has a cross-sectional width equal to the mner cross sectional width of
the second end 328 of the cover body 304, Atfter the housmng 302 15 decoupled from the cover
body 304, the lid 306 15 rotated about hinge 344 such that the portion 336 of the lid 306 having a
reduced cross-sectional width 1s recetved info the second end 328 of the cover body 304 o cover

the second 328,

3069 Reterring now to FIGK. 9A-12B, a medical connector 900 and some
embodiments of a primung device 400 1n accordance with aspects of the present disclosure are
tlustrated. The priming device 400 comprises a housing 402 and a sleeve 404, the sleeve 404
interconnecting the housing 402 with the medical connector 960, The sleeve 404 comprises an
open first end 426, a ciosed second end 428 coupled the housing 402, and an axis 430 between
the first end 426 and the second end 428 The sleeve 404 defines one or more window 460
through the sleeve 404, Each window 460 comprises an arm 462 extending from a bottom of

each window, partially toward the first end 426 and paraliel to the axis 430.

00701 Reterring to FIGS. 10-11, the housing 402 defines a chamber 408 and inlet port
410, wherein the chamber 408 and the mlet port 410 are fluwdly coupled within the housing 402,
The housing 402 further defines an opening 412 extending from within the chamber 408 {o
outside of the housing 402, The opening 412 extends through a portion of the housing 402
opposite the inlet port 410. The opening 412 permits a gas o exit the chamber 408, A filier 438
18 disposed i the opening 412, In some embodiments, the filter s a hvdrophobic filter
configured 1o pernut gases to exit the chamber 408 when priming device 400 15 utihized to prime

the medical connector,
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{3071 An end of each arm 462, opposite the bottom of each window, mcludes a member
464 extending radwally from an inner surface of each arm 462 toward the axis 430 Each mermber
464 comprises a ramp surface 466, an engagement surface 408 extendmg transversely to the
ramap surface 466, and an apex area 470 that transitions between the ramp surface and the
engagement surface. In some embodiments, the engagement surface 408 13 perpendicular to the

axis 430,

38721 Reterrmng to FIGK. 12A-12B, a portion of a medical connector 900 15 diustrated
coupled with the priming device 400, For the purposes of rliustration, the medical connector 900
1s tlustrated as a male Luer connector having an milet port (not shown), an outlet port 912, and a
body 904 between the miet port and the outlet port 912, A luer portion 906 extends from withmn
the body 904 toward the outlet port 912, A fluid path extends from the inlet port 902, through the
body 904, and Luer portion 906. A post 910 extends through the thud path in the Luer portion
906 when the medical connector 900 15 i a closed position. In the closed position, llustrated in
Fi{s. 12A, the post 210 seals an open tip of the Luer portion 900 thereby closing the fluid path. In
some embodiments, glongate member 920 15 connected to the post 910 and extends aiong an

exterior of the Luer portion 906 toward the outlet port 912, When the medical connector 900 15 1

an open position, tHustrated m FI( 128, the post 910 1s retracted toward the inlet port 902 and

into the Luer portion 9006 thereby opening the path 908,

38731 The sleeve 404 1s cvlindrically shaped between the first end 426 and the second
end 428, The first end 426 comprises an inner cross-sectional width that 1s contigured to receive
the outlet port 912, In some embodiments, the inner cross-sectional width of the first end 426
equal to the outer cross-sectional width of the outlet port 912 such that the outlet port 912 1s
press fit into the cover body 404 partially toward the second end 428. In the primung-ready
configuration illustrated i FIGS. 9A and 12A, the engagement surface 468 of each arm 4062
contacts an edge of the outiet port 912 to prevent msertion of the medical connector 900 beyond

the member 464,

38741 To place the priming device 400 1n a priming configuration illustrated m FIGS.
98 and 128, the medical connector 900 15 moved toward the primmmg device 400, causing the
arms 462 to tlex away from the axis 430 such that the cross-sectional width between the apex

area 470 of each member 464 15 greater than or equal 1o an outer surface of the body 904 at the

RES
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outlet port 912, With each arm 462 deflected, the medical connector 900 15 permutted to be
mserted beyond the member 464 with the apex area 470 of each member 464 1 contact with the
outer surface of the body 904, As the medical connector 900 15 moved toward the priming device
400, the Luer porbion 906 15 advanced over the miet port 410 and a top surface 434 engages the
clongate member 920 As the medical connector 900 15 moved foward the priming devige 400,
the elongate member 920 and post 910 are retracted toward the miet port 902 thereby creating a
Hiud pathway between the medical connector 900 and the chamber 408, In some emsbodiments, a
valve 1s disposed within the housing 402 and extends from the mnlet port 410 toward the chamber
408. As the Luer portion 906 15 advanced into the inlet port 410, the Luer portion 906 15 received
into the passage 420 displace the valve and unseal the inlet port 410, In some embodiments, the
vatve inchudes a head portion and a bellows portion. As the Luer portion 906 15 recerved mio the
passage 420, the head portion of the valve 1s urged toward the chamber thereby causing a

bellows portion to fold and the valve to open.

7S] In some embodiments, a thread {not shown} extends ciwrcumierentially outward
from an outer surface of the inlet port 410, As the medical connector 900 15 moved toward the
housing 4072 and rotated about the axis 430, the thread engages a mating thread 914 on an inner
surface of the outiet port 912 1o threadabily couple the housing 402 with the medical connector

GO0,

38761 In the priming configuration, a system coupled to the medical connector 900 is
primed by transterring gasses trom the system, through the medical connector 900, and into the
chamber 408 of the prinung device 400, As the gases are transferred through the fluid pathway
and into the chamber 408, the gasses are permitted 1o exit the chamber 408 through the opening
412, In some embodiments, the gasses are caused to be transferred into the priming device 400
by forcing a fluid in the system into the priming device 400, Where the fiiter 438 1s a
hydrophobic filter, the filter 438 disposed n the opening 412 allows the gases to exit the housing
402 whule retamning the fluid 1o the chamber 408, permitting the priming device 400 to be used

any orentation.

{30771 In some embodiments, one or more 1ib 440 extends along the outer surface of the
housing 402 between the second end 428 and the opening 412, Alternatively, the outer surface of

the housing 4072 comprises one or more channel between the second end 428 and the openung

S1G.
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412. The ribs 440 or channels mcrease the ngdity of the primung device 400, and provide
mcreased torsional leverage when couphing or decouphng primiung device 400 with the medical

connector SO0

78] The foregoing descripfion 18 provided 1o enable a person skiiled 1 the art to
practice the varnous configurations described herem.  While the subject technology has been
particularty described with reference to the various figures and configurations, it should be
understood that these are for dlustration purposes only and should not be taken as hnuting the

scope of the subject technology.

30791 There may be many other ways to implement the subject technology.  Various
functions and elements described herein may be partitioned differently trom those shown without
departing from the scope of the subject technology., Varnous modificatons o these
configurations will be readily apparent to those skilied mm the art, and generic principles defined
herein may be applied to other configurations. Thus, many changes and modifications may be
made {0 the subject technology, by one having ordinary skill 1 the art, without departing from

the scope ot the subject technology.

088 As used herein, the phrase “at least one of  preceding a series of ttems, with the
term “and’ or “or” to separate any of the items, modifies the list as a whole, rather than each
member of the list {1.e., each item}. The phrase “at least one of does not require selection of at
ieast one of each tem histed; rather, the phrase allows a meaning that includes at least one of any

one ot the items, and/or at least one of any combination of the ttems, and/or at least one of each

of the items. By wav of example, the phirases “at least one of A, B, and {7 or “at least one of A,

B, or {7 each refer to only A, only B, or only (; any combination of A, B, and {; and/or at least

one of each of A, B, and .

{308 1] Furthermore, 1o the extent that the term “include,” “have,” or the hike s used in
the description or the claims, such term s intended to be inclusive 1n a manner similar to the
term “comprise’ as “comprise” 15 interpreted when emploved as a transiional word mn a claim
The word “exemplary” is used heremn to mean “serving as an example, mstance, or iHlustration.”
Any embodiumnent described herein as “exemplary” i1s not necessarily to be construed as preferred

or advantageous over other embodiments.

- 243~
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30821 A reference 1o an element i the singular 18 not intended to mean “one and only
one’ unless specitically stated, but rather “one or more.” The term “some” reters {0 one or more.
All structural and functional equivalents to the elements of the varous configurations described
throughout this disclosure that are known or later come 1o be known to those of ordinary skill
the art are expressly mceorporated heremn by reference and mmtended to be encompassed by the
stibiect technology. Moreover, nothing disclosed herein 15 intended to be dedicated to the publhic

regardless of whether such disclosure 15 exphicitly recited i the above descuption,

0831 While certain aspects and embodiments of the subject technology have been
described, these have been presented by way of example only, and are not imtended to hurut the
scope of the subject technology. Indeed, the novel methods and systems described heremn may
be embodied i a variety of other forms without departing from the spirit thereot. The
accompanying claims and their equivalents are intended to cover such torms or modifications as

would fall within the scope and spirit of the subject technology.
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CLAIMS
What 1s claimed 1s:
1. A priming device comprising:

a housing defimuing a chamber and an inlet port, wheremn the chamber and the indet port are
tfluwdly coupled, the housing comprising:
an operung extending from within the chamber {o outside the housing and configured to
permit a gas to exit the chamber;
a valve extending from the mnlet port toward the chamber, wherein in a sealed position the
valve seals the mlet port, and i an open position, the valve does not seal the miet port; and
a cover body having an open first end, an open second end, and an axis between the first end
and the second end, the first end configured to couple with a male luer connector, the second end
configured to couple with the inlet port of the housmg.

2 The primme device of Clanmn 1. wherein when the primme device 1s i a primme-ready
i g , 1 g i g b

configuration, the milet port s disposed within the second end of the cover body, and the valve 13
in a sealed posifion.

3. The primung device of Clamm 1, wherein when the prumung device 1§ 1 g pninung
configuration, the mnlet port 1s advanced over a portion of a male luer connector stem to tludly
couple the housing with the male luer connector, thereby operung the vaive and creating a fiud
pathway between the male luer connector and the chamber.

4. The primung device of Clamm 1, wherein when the priming device 18 m g post-prinung
configuration, the housing 15 decoupled from the cover body, the cover body remaining coupled
o the male luer connector.

5. The priming device of Clamm 1, wherein the cover body comprises one of more
protrusion extending axially mnward from an mner surface of the cover body, the protrusion
having an inner surface definming an mner cross-sectional width.

6. The priming device of Claim 5, wherein the protrusion 18 one more or tabs.

7. The priming device of Claimm 1, wherein the first end of the cover body comprises an

nner cross-sectional width contigured to recerve an guter surface of the male luer connector
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8. The priming device of Clamm 1, compnising a hid coupled to the second end of the cover
body by a hunge, the hid configured 1o seal the second end of the cover body when the housing s
decoupled from the cover body.

9. The prinung device of Claim |, wheremn a hydrophobic filter 15 disposed 1n the opening.

10, The priming device of Clammn 1, the housing comprising a passage formed between the
inlet port and a chamber wnlet, the chamber mlet separating the passage from the chamber

11, The primng device of Clamn 10, wherem the chamber inlet comprises a lumen extending
toward the inlet port flwdly connecting the chamber and the passage.

12. The priming device of Clamm 1, wherein a thread extends circumiferentially cutward from
the mnlet port, the thread bemng located between the male huer connector and the second end n the
primung-ready and pruming configurations.

13, The primung device of Claim 12, wheremn the thread comprises an outer cross-sectional
width that 1s greater than the mner cross-sectional width of a profrusion extending axsally mward
{rom an mner surface of the cover body.

14, A priming device compnisimg:

a housing definung a chamber and an mnlet port, wherein the chamber and the miet port are
tiuidly coupled, the housing comprising:

an openng extending from within the chamber {6 ocutside the housing and contigured to
permit a gas 1o exit the chamber;

a sigeve having an open first end configured {0 couple with a2 male luer connector, a second
end coupled to the housing, and an axis between the first end and the second end, wherein the
sieeve defines at least one window:

an arm extending from a bottom of each window toward the first end; and

a member extending radially from an inner surface of each arm, wherein each member
comprises a ramp surface, an engagement surface extending transversely to the ramp surface,
and an apex area that transifions between the ramp surtace and the engagement surface.

{5 The priming device of Clamm 14, wherein when the prinung device 15 1n g priming-ready
configuration, the male luer connector is partially inserted into the sleeve and the engagement

surface of a member engages a bottom-facing edge of the male luer connector.
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16, The priming device of Clammn 14, wheremn when the priming device 18 1h a priming
configuration, each arm flexes away from the axis such that a cross~-sectional width between the
apex areas 1s at least equal to the outer surface of the male luer connecior.

17 The prumung device of Claim 16, wheremn the wnlet port 13 advanced over a portion of a
roale huer connector stem to Hidly couple the housing with the male luer connector, thereby
opening the valve and creating a tluid pathway between the male tuer connector and the
chamber,

18 The primung device of Clamm 14, wherein a hydrophobic filter 15 disposed 1o the openung.
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