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(57) Abrégée/Abstract:

A discriminating connector system for medical use. The connector system Iincludes a male connector and a female connector. A
standoff of the male connector forms a sealed, fluid connection with a receptacle of the female connector for fluid flow between
conduits connected to the male and female connectors. The construction of the connector system prevents connection of either
the male or female connector to other non-conforming connectors or syringes commonly found in medical environments, such as
male and female luer-lock connectors and syringes.

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02703429 2012-09-10

ABSTRACT

A discriminating connector system for medical use. The

connector system 1ncludes a male connector and a female

| L

pr—

connector. A standoff of the male connector forms a sealed,

Fﬁ

fluid connection with a receptacle of the female connector

'*

for fluid flow between conduits connected to the male and

female connectors. The construction of the connector system

FQ-

prevents connection of either the male or female connector

to other non-conforming connectors or syringes commonly

found 1n medical environments, such as male and female

luer-lock connectors and syringes.
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—

DISCRIMINATING FLUID CONN.

INVENTION

L]

FIELD OF TH.

[0001] The present 1nvention generally relates to

fluid connection systems and more particularly to a

discriminating fluid connection system.

BACKGROUND OF THE INVENTION

[0002] Tubing and <catheter misconnections are a

serious problem 1in hospitals. One type of tube and

catheter misconnection error 1involves enteral feeding tubes

and 1ntravenous catheters. Enteral feeding tubes are used

to administer liguid nutritional solutions and medications

directly to a patient's gastrolntestinal system. In

contrast, 1ntravenous catheters are used to administer

medications and the 1like directly to a patient's wvascular

gr—
.

system. Patients may be harmed 1f feeding solutions are

administered intravenously and vice versa. Errors such as

this occur Dbecause o©of medical professionals using similar

gre—
-

or 1dentical tubing for different purposes. For example,

luer tips, 1ncluding luer-lock components, contribute to

F

many of these errors because they enable

Ll

‘unctionally

dissimilar tubes or catheters to be connected. In other

words, a luer tip may be 1nserted 1mproperly 1nto a

—

connector or adaptor of a feeding tube, with potentially

harmful results.

SUMMARY OF THE INVENTION

[0003] In one aspect of the present 1nvention, a

connection system for forming a sealed fluid connection

generally comprises a first connector that comprises a

floor and an annular wall extending from the floor. The

first connector also comprises a standoff projecting from

the floor within the annular wall and disposed for blocking
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nonconforming connectors from entering into fluid

connection with the annular wall of the first connector.

The first connector also comprises at least one opening 1n

at least one of the standoff and the floor. The system also

comprises a second connector that comprises a floor and an
annular wall adapted to form a sealed fit connection with
the annular wall of the first connector to provide a fluid
tight passage between the first and second connectors. The
second connector also comprises a receptacle projecting
from the floor of the second connector to recelve the
standoff of the first connector and to permit the annular

gty

wall of the first connector to come 1nto sealing engagement

with the annular wall of the second connector to form the
fluid tight passage. At least one opening 1n the floor of
the second connector 1is disposed radially outward from the

receptacle. The system also comprises a locking mechanism

for locking the first and second connectors together. The

locking mechanism comprises threads on an exterior surface

of the standoff and threads on an interior surface of the

receptacle.

[0004] In another aspect of the present i1nvention, a
discriminating connector for use 1n inhibiting incorrect
fluid connections in a medical environment is configured
for attachment to medical feeding tubing and generally
comprises a floor and an annular wall extending from the

floor. The connector also comprises a discriminating

structure projecting from the floor within the annular wall
and disposed for blocking nonconforming connectors from
entering into fluid connection with the annular wall of the
connector. The connector also comprises at least one

opening 1n at least one of the discriminating structure and

2
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the floor to permit passage of fluid from the medical

feeding tubing through the connector around the

discriminating structure.

[0005] In yet another aspect of the present invention,

a connection system for forming a sealed connection between

a first conduit and a second conduit generally comprilses a

first connector adapted for connection to the first

conduit. The first connector defines a passage having an

axis and a first surface having a plane with a first
angular orientation with respect to said axis. The first

surface comprises one or more subsurfaces, each subsurface

having a plane with a different angular orientation to said
axis than the first angular orientation. The system also
comprises a tip connector continuous with the second

conduit and comprising a second surface that 1s shaped to

be complementary to the first surface.

[0006] In yvet another aspect of the present invention,

there is provided a connector system for forming a sealed

connection between fluild delivery lines. The connector

system comprises a first connector having a longitudinal

axis and a connection surface having a fluid opening

therein. The connection surface is arranged at an angle toO

the longitudinal axis of the first connector. The system

also comprises a second connector having a longitudinal

axis and a connection surface having a fluid opening

therein. The connection surface of the second connector 1s

pre——

arranged at an angle to the longitudinal axis of the second

connector. The connection surface of the second connector

is arranged to be complementary to the connection surface

of the first connector. Upon connection of the first

connector with the second connector, the

2a
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connectlion surfaces are 1n face to face position with the

fluid openings of the first and second connectors in

general alignment for passage of fluid through the fluid
openings.

[0006a] In yet another aspect of the invention, there
1s provided a connection system for forming a sealed fluid

connection, said system comprising: a first connector

comprising a floor, an annular wall extending from the
floor, a standoff projecting from the floor within the
annular wall and disposed for blocking nonconforming
connectors from entering into fluid connection with the

annular wall of the first connector, and at least one

opening 1n at least one of the standoff and the floor; and
a second connector comprising a floor, an annular wall
adapted to form a sealed fit connection with the annular
wall of the first connector to provide a fluid tight
passage between the first and second connectors, a

receptacle projecting from the floor of the second

connector td recelve the standoff of the first connector
and permit the annular wall of the first connector to come

into sealing engagement with the annular wall of the second

connector to form said fluid tight passage, and at least

one opening in the floor of the second connector disposed

radially outward from the receptacle; wherein when the
first connector 1is connected to the second connector and
the connectors are attached to respective medical tubing,
flulid 1s permitted to flow from medical tubing attached to
the second connector through the at least one opening in
the floor of the second connector around the receptacle and

standoff and through the at least one opening in the first

2b
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connector to medical tubing attached to the first

connector.

[0007] Other objects and features will be 1n part

apparent and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 1s a perspective showling a
discriminating connection system of the invention 1in an

unlocked configuration;
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[0009] FIG. 2 1S a perspective show1ing the
discriminating connection system of FIG. 1 1in a locked
configuration;

[0010] FIG. 3 1s a longitudinal section of the
connection system of FIG. 2;

[0011] FIG. 4A 1s a front view of a male connector of
the connection system of FIG. 2 with portions of the
standoff broken away to show details;

[0012] FIG. 4B 1s a section of the male connector

taken in the plane including line 4B--4B of FIG.

[0013]

taken 1n the plane 1including line 4C--4C of

[0014]

of the connection system of

[0015]

taken 1in the plane including line 5B--5B of

[0016]

taken 1n the plane including line 5C--5C of

[0017]

fluid flow through the connection system of

[0018]

connection between the female connector and a

B I 4C 1

G.

F'1 OA

G.

FIG. OS5

B L

G.

FIG.

O 1S

FIG. /A

lock type syringe;

[0019]

B 1 7/

G. B

1S a

B 1s a section of

5C 1s a section of

4C;

s a section of the male connector

#

F1G.

4A;

female connector

front view of a

2;

G.

2

g

female connector

oC;

the

FIG.

p—

the female connector

"

FIG.

OA;

11lustrating

3;

a longitudinal section

g

F T
e

G.

"

failed

1s a sectional view of a

male luer-

of failed

1S a sectional view a

connection between the male connector and a male luer-lock

type syringe;

[0020]

connection

FIG. /C

between the

lock type syringe;

[0021]

B 1 1D

G.

1S

r—

of failed

1s a sectional view a

female connector and a female luer-

gr—
p—-

O~

failled

a sectilonal view a

connection between the male connector and a male luer-lock

type syringe;
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[0022] FIG. T7TE 1s a sectional view of a failed

connection between the female connector and a stepped

connector having a luer tip;

[0023] FIG. J7F 1s a sectional view of a failed
connection between the male connector and a stepped

connector having a luer tip;

-

[0024] FIG. BA 1s a front perspective of a male

connector having a web-like structure according to another

embodiment of the invention;

P

[0025] FIG. 8B 1s a front perspective of a female

connector having a web-like structure and corresponding to

-

the male connector of FIG. 8A;

[0026] FIG. 9A 1s a front perspective of a male

FF

connector having a tapered standoff according to another

embodiment of the i1nvention;

[0027] FIG. 9B 1s a front perspective of a female

connector having a tapered receptacle and corresponding to

P

the male connector of FIG. 9B;

[0028] FIG. 10 1s a front perspective of an alternate

design of the tapered standoff of FIG. 9A.

[0029] FIG. 11 1is a fragmentary perspective of a

female connector according to another embodiment of the

invention;

[0030] FIG. 12A 1s a fragmentary perspective of a male

connector for use with the female connector of Fig. 11;

(0031] FIG. 12B 1s the male connector of FIG. 12A in

section;

[0032] FIG. 13A 1s an elevation of a connection system

comprising the female, male connectors of FIGS. 11, 12A

respectively;

[0033] FIG. 13B 1is a section of the connection system

of FIG. 13A;
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[0034] FIG. 14A 1s a fragmentary vertical section of a

connection system according to another embodiment of the

invention:;

[0035] FIG. 14B 1s an enlargement of a fragment of

FIG. 14A;

g

[0036] FIG. 15A 1s a front view of a port of the

connection system of FIG. 14A;

[0037] FIG. 15B 1s a section of the port of FIG. 15A

taken 1n a plane including line 15B-15B of Fig. 15A;

[0038] FIG. 15C 1s an elevation of the port of FIG.

15B;

I

[0039] FIG. 16A 1s a top perspective of a syringe o:

I

P

the connection system of FIG. 15A;

[0040] FIG. 16B 1s a section of the syringe of FIG.

16A taken 1n the plane including line 16B-16B of Fig. 16A;

and

)

[0041] FIG. 16C 1s an elevation of the syringe of FIG.
16B.

[0042] Corresponding reference characters 1indicate

corresponding parts throughout the drawings.

)y

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0043] Referring to FIGS. 1-3, a discriminating

connection system according to this invention is designated

generally by the reference 10. 1In general, system 10

comprises a male threaded locking connector 18 coupled to a

first conduit 28, and a female threaded locking connector

14 coupled to a second conduit 22. More specifically, and

as best 1llustrated 1in FIG. 3, a standoff 34 of the

connector 18 1ncludes external threads that thread into a

F

threaded receptacle 38 of the female connector 14 to form a

sealed, fluid connection. The standoff 34 and the

receptacle 38 may be broadly <considered to be @ a
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'discriminating structure'. As will be discussed later, the

construction of the male connector 18 prevents connection

to other non-conforming connectors or syringes commonly
found 1n medical environments, such as male and female
luer-lock connectors and syringes. Similarly, female

P

connector 14 cannot be connected to a wide range of common,

non-conforming connectors and syringes. System 10 1s

configured, when the male connector 18 and the female
connector 14 are connected, to permit fluid communication
between conduits 22 and 28 1n an 1interior space 42
surrounding the locklng mechanism formed by the standoff 34

and the receptacle 38.
[0044] As 1llustrated in FIGS. 3-4, the male connector

18 1ncludes a generally frustoconical outer annular wall

40, preferably formed with a tapered exterior surface 54

for purposes of custom fit with the female connector 14.

Other forms of the annular wall 46, as well as variations

1n the extent of taper of the surface 54, are within the

PP
Pl l—

scope of the 1nvention. The threaded, concentric standoff

34 enclosed within the outer annular wall 46 extends from a

floor 50 of the outer member. Though preferably of circular

cross section, any sulitable thread configuration (form,

P

handedness, thread angle, pitch, etc.) or other type of

connection such as a bayonet style connection may be

chosen. Moreover, there may be no locking connection

between the standoff 34 and the receptacle 38. The floor 50
provides fluid communication between the interior space 42

and the condult 28 via an arrangement of two openings 72

formed on the floor, as best seen in FIG. 4. Openings 72

are disposed radially outward from the standoff 34.

—

Varliations in numbers, design and layout of openings 72 are

within the scope of the invention.
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[0045] As illustrated in FIGS. 3 and 5, the female

connector 14 includes a generally cylindrical outer annular

wall 60. The annular wall 60 is preferably formed with a

tapering interior surface 64 that recelves the tapered

—

outer surface 54 of the frustoconical annular wall 46 of

the male connector 18 to form a sealed connection and

define an interior space 42. The receptacle 38 extends from

a base 68 of the female connector 14. In a preferred

embodiment, an 1nner surface of the receptacle 38 1s

threaded and sized, complementary to the threading on

standoff 34, to thread onto the standoff 34 of the

connector 18. As 1illustrated 1in FIG. 5, two openings /6

formed on the base 68 of the female connector 14 provide

fluid communication between the 1nterior space 42 and the

conduit 22. Openings 76 are formed radially outward of the

e

receptacle 38. Variations 1n numbers, design and layout of

F

openings 76 are within the scope of the invention. In this

embodiment, connector system 10 provides separate sealilng

(tapering surfaces 54, 64) and locking mechanisms (standoff

34, projection 338).

[0046] Conduits 22, 28 may be of any suitable form,

preferably for medical wuse. By way of example and not

limitation, conduits 22, 28 are assoclated wilith enteral

feeding sets and/or devices, and the system 10 is used for

enteral delivery of medication or nutritional fluids while

pr—

preventing connectivity with common c¢onnectors used for

other delivery routes, such as luer lock/slip syringes for

intravenous delivery.

[00477] Conduits 22, 28 are connected to the female 14

and male connector 18 respectively by any sultable sealiling

means. Preferably, connectors 14, 18 have strain reliefs

20a, 20b respectively formed thereon for connecting and

sealing the respective condults (see FIGS. 1-3) .
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Advantageously, strain reliefs 20a, 20b allow conduits 22,
28 respectively to flex without breaking away or detaching
from the respective connectors 14, 18. In the 1llustrated

P
—

embodiment, strain reliefs 20a, 2Z20b are a series of

interconnected ridges formed where each condult meets 1its
respective connector. Other designs of strain relief 20a,
20b are within the scope of the 1nvention. In an
embodiment, a tethered cap (not shown) may be formed on
each strain relief 20a, 20b for closing off the respective
connector during non-use. Fach tethered cap may Dbe
integrally formed or molded with 1ts respective strain

—

relief. Alternatively, the tethered cap may be formed on

the connector itself.

[0048] Strain reliefs 20a, 20b are formed of any

sultable flexible material. In contrast, connectors 14, 18

are preferably rigid and not flexible or conformable,
thereby preventing forced accommodation of non-conforming

connectors. Thilis permlts the connectors to form a tapering,

interference fit of a sealing nature as described below.

[0049] Figure 6 illustrates fluid flow through the

mated female and male connectors 14, 18. To mate the
connectors, they are pushed together to bring standoff 34

into the receptacle 38. One or both of the connectors 14,

18 are rotated to engage the threads of the standoff 34 and

receptacle 38 and to draw the annular walls 60, 46 into
sealing engagement. In a typical medical application, fluid

flows from the feeding set via a source line 22, through

openings 76 of the female connector 14 and into the
interior space 42. Flow continues through openings 72 of
the connector 18 and into a delivery line 28 for delivery

to the patient. By virtue of positioning of openings 72 and

v 11

70, the flulid flows around the centrally located standof:
34 and receptacle 38.
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fr—

[0050] Figure 7 1llustrates how connections of either

the male connector 18 or the female connector 14

discriminate non-conforming connectors and 1n particular

luer-type connectors. FIG. 7A shows a faililed connection
between the female connector 14 and a male luer-1lock
syringe 80. The luer tip engages but cannot enter the

receptacle 38, so that connection 1s not achileved. Figure

7B shows a failled connection between the male connector 18

and the male luer-lock syringe 80. This time, the standoff

gr—

34 engages the luer tip of the syringe 80, preventing

mating. Figures /C and /D show how a female luer connector

34 abuts the receptacle 38 and the annular wall 46, and 1s

unable to connect to the female connector 14 or the male

connector 18, respectively. Figures 7E and 7F 1llustrate a

mismatch between the female connector 14 and a stepped
connector 86 having a luer tip and between the male

connector 18 and the stepped connector, respectively.

[0051] In another embodiment of a connection system

100 shown (as separate components) 1n FIG. 8, the floor of

the connector 118 1s modified to provide a web-like

structure 190 for holding the threaded standoff 134 1in

F

place. The base of the female connector 114 1is similarly

modified with a web-like structure 194 to hold threaded

receptacle 138 1n place. A fluid path 198 is then formed

upon sealed connection between connectors 114 and 118.

[0052] In vyet another embodiment (see FIG. 9), the
locking mechanism of the connection system 210 1is a
tapered-locking mechanism. Male connector 218 has an

yr

unthreaded tapered standoff 234, generally conical, that

forms a sliding 1nterference fit with an unthreaded and

tapered receptacle 238 of the female connector 214. The

other components of the tapered-locking connection system

10
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may or may not be similar to that of the threaded-locking

connection system.

[0053] In vet another embodiment conceptually

1llustrated in FIG. 10, male connector 218 has a tapered,

!

cross—shaped standoff 234b, 1instead of the solid standoff

234. Openings 236 are formed on the floor 240 within the

r—

the cross-shaped standoff 234b. Standoff 234Db

footprint o

1s slzed to provide a sliding interference fit with

receptacle 238 (FIG. 9B) without the receptacle touching

the floor 240, thereby preventing blockage of openings 236.

r— r—

Other wvariations of the shape of standoff 234b that permit

access to openings 236 when 1n a sealed configuration are

e

within the scope of the invention.

[0054] The conduilts 22 and 28, male connector 18 and

rli-

female connector 14 are formed of generally biocompatible

and non-reactive materials. The conduits 22, 28 are

preferably flexible medical tubing, while male connector 18

and female connector 14 are preferably semi-rigid and

P

formed of sulitable materials. Different materials may be

used to form the locking mechanism and the sealing

mechanism, providing some freedom of selecting design,
rigidity, etc.
[0055] FIGS. 11-13 illustrate still another embodiment

of a connector system 310 for enteral delivery that

incorporates anti-luer, discriminating connector concepts

P

of the 1nvention. A female connector 314 has a passage 376

that mates with a tip 322 of a syringe 318. The female

connector 314 also has a sculpted mating surface 326 that

mates with a complementary sculpted surface 330 surrounding

the tip 322. Desirably, and as illustrated, the plane of

P
—

the surface 326 1s angled with respect to an axis AX of

passage 3760. Angle ©; 1s generally obtuse, and desirably

selected to provide non-conformance with luer-lock and

11
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luer-slip syringes. Surface 326 may 1nclude variations 1n

plane, such as subsurfaces 333 and 335, to regquilire custom

connectors for proper fit. Accordingly, surface 330 1s

shaped to complement surface 326 for proper fit as best

1llustrated 1n FIGS. 12A and 12B. The sculpted shapes warn

the user that standard syringes and connectors should not

be used.

[0056] In another embodiment 1llustrated in FIGS. 14-

16, a connector system 410 comprises a port 418 and a

syringe 414. Port 418 has a generally rectangular opening

P

462 1n a projecting part 463 at the end of the port. The

F

opening 462 allows for passage of fluid 1nto or out of the

port 418. Shapes of the port opening 462 other than

rectangular are within the scope o©of the 1nvention.

Projecting part 463 has a surface that 1s preferably angled

away from the axis of the port 418. This angle 6, may be

selected such that a standard luer-type syringe would need

to be presented 1n an angular fashion to access the opening

402, although the opening 1s not sized or shaped to receive

a luer tip. Port 418 further comprises an annular port wall
400 defining a receptacle 467 for receiving and sealing
with the syringe 414. Port wall 466 also restricts access
to the opening 462 1n a manner that prevents angular

insertion of luer-type syringes as described above. Port

wall 466 tapers towards 1ts free edge. A recess 470 is cut

into the port wall 466, the use of which 1is described

hereinafter.

[0057] The syringe 414 has an end that is shaped in a

manner complementary to that of the port 418. The syringe

—

414 1s broadly 'a connector'. The end of the syringe 414 1is

—
—

radially inset for being received in the receptacle 467 of

the port 418. The end has a semicircular recess 474 sized

P

and shaped to receilive the projecting part 463 of the port

12
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414. An opening 475 in an angled wall 1n the recess 474 1is
aligned with the opening 462 1n the projecting part 463
when the port 418 and syringe 414 are connected for fluid
communication. A bump 482 on the end of the syringe 414
snaps 1nto the recess 470 on the port 418 for secure,
temporary connection and sealling (see FIG. 14B).

[0058] When introducing elements of the present
invention or the preferred embodiments(s) thereof, the
articles "a", "an", "the" and "said" are 1ntended to mean

that there are one or more of the elements. The terms

"comprising"”, "including" and "having" are intended to be
inclusive and mean that there may be additional elements
other than the listed elements.

[0059] In view of the above, 1t will be seen that the

—

several objects of the invention are achieved and other

advantageous results attained. The 1invention significantly
reduces the risk of using erroneous (especilally
intravenous) routes of administration, as none of the
components of the connector systems of the invention are
compatible with luer-lock or luer-slip syringes.

[0060] Various éhanges could be made 1n the above-

described embodiments of the invention, and 1t is intended

that all matter contained 1in the above description of the
preferred embodiments and shown 1n the accompanying
drawings shall be interpreted as illustrative and not 1n a

limiting sense.

13
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CLAIMS:

1. A connection system for forming a sealed fluid connection, said system
comprising:

a first connector comprising a floor, an annular wall extending from the floor, a
standoff projecting from the floor within the annular wall and disposed for blocking
nonconforming connectors from entering into fluid connection with the annular wall of
the first connector, and at least one opening in at least one of the standoff and the floor;

a second connector comprising a floor, an annular wall adapted to form a sealed
fit connection with the annular wall of the first connector to provide a fluid tight passage
between the first and second connectors, a receptacle projecting from the floor of the
second connector to receive the standoff of the first connector and permit the annular wall
of the first connector to come into sealing engagement with the annular wall of the
second connector to form said fluid tight passage, and at least one opening in the floor of
the second connector disposed radially outward from the receptacle; and

a locking mechanism for locking the first and second connectors together, the
locking mechanism comprises threads on an exterior surface of the standoff and threads

on an interior surface of the receptacle.

2. The connector system of claim 1 wherein the floor of the first connector

and the floor of the second connector are web structures to support the locking

mechanism, the web structures defining the openings in the floor.

3. The connector system of claim 1 wherein the first connector has a
longitudinal axis and the standoff is generally coaxial with the longitudinal axis of the

first connector.

14
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4, The connector system of claim 3 wherein the second connector has a

longitudinal axis and the receptacle 1s generally coaxial with the longitudinal axis of the

second connector.

5. The connector system of claim 1 wherein the standoff has a diameter
greater than a luer opening diameter thereby to prevent a luer connector from sealingly

connecting with the first connector.

6. The connector system of claim 1 wherein the receptacle has a diameter
larger than a luer opening diameter thereby to prevent a luer connector from sealingly

connecting with the second connector.

7. The connector system of claim 1 wherein the annular wall of the first
connector has an axially tapering outer surface and the annular wall of the second

connector has an axially tapering inner surface for receiving the tapering outer surface of

the first connector.

8. The connector system of claim 1 wherein when the first connector i1s

connected to the second connector and the connectors are attached to respective medical
tubing, fluid 1s permitted to flow from medical tubing attached to the second connector

through the at least one opening in the floor of the second connector around the

receptacle and standoff and through the at least one opening in the first connector to

medical tubing attached to the first connector.

9. A connection system for forming a sealed fluid connection, said system
comprising:
a first connector comprising a floor, an annular wall extending from the floor, a

standoff projecting from the floor within the annular wall and disposed for blocking

nonconforming connectors from entering into fluid connection with the annular wall of

15
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the first connector, and at least one opening in at least one of the standoff and the floor;
and

a second connector comprising a floor, an annular wall adapted to form a sealed
fit connection with the annular wall of the first connector to provide a fluid tight passage
between the first and second connectors, a receptacle projecting from the floor of the
second connector to receive the standoff of the first connector and permit the annular wall
of the first connector to come into sealing engagement with the annular wall of the
second connector to form said fluid tight passage, and at least one opening in the floor of
the second connector disposed radially outward from the receptacle;

wherein when the first connector is connected to the second connector and the
connectors are attached to respective medical tubing, fluid is permitted to flow from
medical tubing attached to the second connector t'hrough the at least one opening in the
floor of the second connector around the receptacle and standoff and through the at least

one opening in the first connector to medical tubing attached to the first connector.

16
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