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The present ipwfg%kﬁa generally relates to a connector assenmbly for
connecting a firs ngth of tubing to a second |ength of tuBCHFS*HHEY
specifically, the present invention relates to a connector assenbly 10
having a | ocki ng hinged closure integrally forned with one conponent of the
connector assenbly and a cooperating conpangnt for opening the | ocking
hi nged cl osure when the two conmponents are connected. In a variety of
i ndustries, and for a variety of 15 applications, it is necessary to
create and provide a flow path. In many situations, nost specifically in
the nedical industry, it is necessary to create sterile fluid flow paths.
L.t i's, of course, generally known to provide fluid 20 delivery to a
patient for a variety of purposes P ichlag deti xeryrod m nedi canent,
provjde nutrition, and peritoneal diaIysi&IQEQ the like. Such fluid
del i ver

_ Y WTRANSFER EET CONNECTOR WITH A LOCKING LID AND A

METHOD OF USING THE EBAMEY
5 BACKGROUND OF THE INVENTION

The present invention generally relates to a
connector assembly for connecting a first length of
tubing to a second length of tubing. More specifically,
the present invention relates to a connector assembly

10 having a locking hinged closure integrally formed with
one component of the connector assembly and a cooperating
component for opening the locking hinged closure when the
two components are connected.

In a variety of industries, and for a variety of

15 applications, it is necessary to create and provide a
flow path. In many situations, most specifically in the
medical industry, it is necessary to create sterile fluid
flow paths. _

It is, of course, generally known to provide fluid

20 delivery to a patient for a variety of purposes, such as
delivery of a medicament, provide nutrition, and
peritoneal dialysis and the like. Such fluid delivery
necessitates in many instances the creation of sterile
flow paths. Such procedures often require the sterile

25 flow paths to be disconnected and reconnected.

For example, it is known to use a cannula or a
needle to inject into a patient a solution through the
use of a length of tubing which is further connected to
a container housing the solution. Often, an adaptor or

30 other connector is provided for enabling fluid
communication between the container and the patient
through the tubing. For example, a connector may be
provided at a port on the container to connect an end of



necessitates in many instances the creation of sterile flow paths. Such
procedures often require the sterile 25 fl ow paths to be di sconnected
and reconnected. For exanple, it is known to use a cannula or a needle to
inject into a p%%&#i solution through the use of a | ength of tubing
which is further cOfMR@eted to a container housi ng the sol uti onPCTHPS6AI8IAN
adaptor or 30 other connector is provided for enabling fluid
comuni cati on between the contai ner and the patient through the tubing.
For exanple, a connector may be provided at a port on the container to
connect an end of WO 97/ 0921 -2 -

PCT/ US96/ 11811 -2- the length of tubing to the container. It is also well
known to provide solutions to a patient, such as for peritoneal dialysis.
In peritoneal dialysis, a dialysis solution is introduced into the 5
peritoneal cavity wutilizing a catheter. After a sufficient period of

time, an exchange of solutes between the dialysate and the blood is
achi eved. Fluid renp¥le length of tubing to the container.

It is also well known to provide solutions to a
patient, such as for peritoneal dialysis. In peritoneal
dialysis, a dialysis solution is introduced into the

5 peritoneal «cavity utilizing a catheter. After a
sufficient period of time, an exchange of solutes between
the dialysate and the blood is achieved. Fluid removal
is achieved by providing a suitable osmotic gradient from
the blood to the dialysate to permit water outflow from

10 the blood. The proper acid-base electreolyte and fluid
balance to be returned to the blood is achieved, and the
dialysis solution is simply drained from the body cavity
through the catheter.

This procedure is generally repeated three or four

15 times daily for such a patient. Therefore, repeated
connections and disconnections are required to be made
from the systen. Further, such a patient is often
interrupted during administration of solution into the
body reguiring disconnection from the systemn.

20 At least three issues arise with respect to the
disconnection and reconnection of a sterile flow path,
such as that used for peritoneal dialysis. One
reguirement is that the system must provide a guick and
a simple disconnection from the systen. It is also

25 required that a sterile, contaminant-free environment be
maintained after disconnection. Further, the system must
provide means for a simple reconnection to the system.

If dismantling of the entire set-up is required, a
patient génerally will not permit the interruption and

30 will continue receiving the solution ignoring the
interruption. On the other hand, if the disconnection
and/or reconnection cannot be performed without
contaminating the system, the contaminated system



I's achieved by providing a suitable osnotic gradient fromthe blood to the
dialysate to permt water outflow from 10 the bl ood. The proper
aci d-base electrolyte and fluid balance to be returned to the blood is

achi eved, and woa74sii ysis solution is sinply drained fron1thﬁ%§8%% cavity
through the catheter. Thi's procedure is generally repeated th MBLr 15

tinmes daily for such a patient. Therefore, repeated connections and

di sconnections are required to be nade fromthe system Further, such a
patient is often interrupted during adm nistration of solution into the
body requiring disconnection fromthe system 320 At | east three
issues arise with respect to the disconnection and reconnecti on of a
sterile flow path, such as that used for peritoneal dialysis. One
requi renent is that the system nust provide a quick and a sinple

di sconnection fromthe system It is also 25 required that a sterile,
contam nant-free environnent be maintained after disconnection. Further,
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ignoring the must be sterilized before reuse of the system. Again,

therefore, the patient will ignore the inte:ruption and

5 continue with the administration of solution from the

system. At times, however, interruptions, such as

emergencies, will regquire disconnection from the systemn.

A need, therefore, exists for an improved connector
system for simplifying disconnection and reconnection of

10 the components of the connector without contamination of
the components of the system.
SUMMARY OF THE INVENTION

The present invention provides a connector assembly
and a method of connecting a pair of connectors to

15 provide fluid communication between a first'length of

tubing and a second length of tubing. The connector

assembly incorporates a 1locking hinged 1lid providing

sealed disconnection of the assembly. A sealed

. connection is provided by a sealing ring upon connection
20 of the connectors.

To this end, in an embodiment, the present invention
provides a connector assembly comprising a first
component having an opening in fluid communication with
a first length of tubing, the first component including

25 a lid covering the opening . and integrally formed and
selectively displaceable means for removably locking the
. 1id; and a second component having an interior in fluiad
communication with a second length of tubing, the second
component including means for unlocking the 1id wherein
30 the first component is insertable into the interior of
the second component providing fluid communication
between the first length of tubing and the second length

'~ of tubing.



interruption. On the other hand, if the disconnection and/or reconnection
cannot be perfornmed wthout contam nating the system the contam nated
system WD 97/ 05921 PCT/ US96/ 11811
-3- CconMponent s b od k€Nt i re systemnust be replaced. In the alternative,
the contam nated cofponents of the system must be sterilized EEFUHS¥HENse

of the system Again, therefore, the patient will ignore the interruption
and 5 continue with the adm nistration of solution fromthe system
At tines, however, interruptions, such as_epergencies, will require

di sconnection fromthe system A need, therefofe, exists for an inproved
connector system for sinplifying disconnection and reconnection of 10

t he conponents of the connector w thout contam nation of the conponents of
the system SUMVARY OF THE | NVENTI ON The present invention provides a
connector assenbly and a nethod of connecting a pair of connectors to 15

provide fluid comunicatigh DEt WRGRadmbhE St thE"HeAnd for locking the 1id
includes at least one resilient arm.
In an embodiment, the means for locking the 1lid
includes at least one stop capable of locking the lig.
5 In an embodiment, the connector assembly includes
an o-ring to maintain a seal of the lid.
In an embodiment, the means for unlocking the 1lid
includes a resilient key.
In an embodiment, the connector assembly includes

10 a beveled front face formed on the Kkey.

In an embodiment, the connector assembly further
‘comprises a dome portion formed in the second component
to allow movement of the key during mating of the
components.

15 In an embodiment, the connector assembly further
comprises a tubular member within the interior of the
second component, the tubular member extending such that,
when the second component mates with the first component,
the opening of the first component 4is in fluid

20 communication with the tubular member.

In an embodiment, the connector assembly includes
an o-ring in the interior of the second component.

In another embodiment, the connector assembly
further comprises a clamp constructed and arranged to

25 selectively occlude flow through the tubing. The clamp
may be rotatable about an axis defined along a length of
the tubing.

In another embodiment of the present invention, a
connector assembly for providing fluid communication

30 between a first length of tubing and a second length of
tubing is provided. The connector assembly comprises a
first component connected to the first length of tubing,
the first component having at least two flexible arms



tubi ng and a second | ength of tubing. The connector assenbly incorporates
a locking hinged lid providing sealed disconnection of the assenbly.

A seal ed connection is provided by a sealing ring upon connection 20

of the connect this end, in an enbodi nent, the present Jjnpventiaon
provi des a conﬁ%@?ﬁ%ag%senbly conprising a first component hawﬁmy%ﬁpﬁh'
opening in fluid communication with a first length of tubing, the first
conponent including 25 a lid covering the opening and integrally forned
and sel ectively displaceable neans for renovably | ocking the lid; and a
second conmponent having an interior in fluid=c®nmrunication wwth a second

| ength of tubing, the second conponent including means for unlocking the
lid wherein 30 the first conponent is insertable into the interior of

t he second conponent providing fluid conmrmunication between the first length
of tubi'ng and the second | ength of tubing. WD 97/ 05921

PCT/ US9/ 11811 -4- .
. with stops formed thereon and further having a hinged lid

maintained in a locked and closed position by the stops;
and a second component having a means for opening the
hinged lid and connected to the second length of tubing
5 wherein connection of the first component to the second
component opens the hinged lid and -provides fluid
communication between the first length of tubing and the
second length of tubing.
In an embodiment, the connector assembly further
10 comprises occluder means for selectively preventing and
permitting flow through: one of the lengths .of tubing.
The occluder means may be rotatable about .an axis defined
by the length of tubing.
In an embodiment, the connector assembly further
15 comprises a beveled front end formed in the means for
opening the lid; and an opening tab formed in the means
for opening the lid. '
In an embodiment, the connector assembly further
comprises a beveled front end formed in the means for

20 opening the l1id, the beveled front end constructed and
arranged to spread the flexible arms of the first
component.

In an embodiment, the connector assembly further
comprises a dome portion formed in the second component
25 to provide clearance for the means for opening during
connection of the first component and <the . second
component, while enclosing the space and reducing chance
for misuse.
In an embodiment, the first component and the second
30 component are constructed and arranged to prevent
misalignment.
In another embodiment of the present invention, a
method for providing fluid communication between a first



In an enbodi ment, the neans for locking the lid includes at |east one
resilient arm In an enbodi nent, the nmeans for locking the lid includes at
| east one stop capable of locking the lid. 5 In an enbodi ment, the

connect or assee g4pkgdg! Udes an o-ring to nmaintain a seal of the lid.  In an
embodi ment, the neans for unlocking the lid includes a resiliﬂﬁ?"%@@“"fn an

enbodi nent, the connector assenbly includes 10 a beveled front face
formed on the key. In an enbodi nent, the connector assenbly further
conprises a done portion fornmed in the second_conponent to allow novenent
of the key during mating of the conponents. 18 I n an enbodi nent,
the connector assenbly further conprises a tubular nmenber within the
interior of the second conponent, the tubular nmenber extending such that,
when the second conponent mates with the first conponent, the opening of
the first conponent is in fluid 20 communi cation with the tubul ar

nteri or of the secOBSRintheRIDTY SinfReRit do A pabtang]afis] ol kacerde
assenbly length of tubing connected to a fluid source 1s provi ed.
The method comprises the steps of: providing a first
component having an opening in fluid communication with
5 the first length of tubing wherein the first component
has a 1lid and integrally formed and selectively
displaceable means for removably locking the lig;
providing a second component in fluid communication with
the second length of tubing wherein the second component
10 includes means for locking the 1lid wherein; removably
locking the 1id over the opening in the first component;
unlocking the opening by coupling the second component
to the first component, thereby opening the 1lid to
provide fluid communication between the first and second
i5 lengths of tubing.
In an embodiment, the fluid source is a source of
dialysate.
In another embodiment, a connector assembly for
creating fluid connections for use in medical procedures
20 is provided. The connector assembly for creating fluid
connections for use in medical procedures comprises: a
first component having an opehing in fluid communication
with a first length of tubing, the first component
including a 1id covering the opening and integrally
25 formed and selectively displaceable means for removably
locking the 1id; and a second component having an
interior in fluid communication with a second length of
tubing, <the second component including means for
unlocking the 1id, wherein the first component is
30 insertable into the interior of the second component
providing fluid communication between the first length
'of tubing and the second length of tubing.
In an embodiment, the second length of tubing is



further conprises a clanp constructed and arranged to 25 sel ectively
occlude flow through the tubing. The clanp may be rotatable about an axis
defined along a length of the tubing. In another enbodi nent of-the present
i nvention, a cowpsglsr; assenbly for providing fluid conmunication 30
between a first length of tubing and a second | ength of tubi ngP¢EUSEEIRIEed.
The connector assenbly conprises a first conponent connected to the first

| ength of tubing, the first conmponent having at |east two flexible arns

WD 97/ 05921 PCT/ US96/ 118111 with
stops fornmed thereon and further having a hinged.lid maintained in a | ocked
and cl osed position by the stops; and a second conponent having a neans for
opening the hinged Iid and connected to the second | ength of tubing 5
wherein connection of the first conmponent to the second conmponent opens

the hinged lid and provides fluid conmunication between the first length
of tubing and the second |l ength of tubing. In an enbodi nent, the connector
assenbly further connected to a source of medical fluid.

In an embodiment, the second length of tubing is
connected to a source of dialysate.

In an embodiment, the connector assembly further

5 comprises: a Y-set connector in fluid communication with
the second length of tubing; a container of dialysate in
fluid communication with the Y-set connector; a second
container in fluid communication with <the Y-set
connector; and a catheter connected to the first length

10 of tubing wherein the catheter is insertable into a
patient to perform dialysis.

_ It is, therefore, an advantage of the present
invention to provide a system and a method for connecting
and disconnecting an assembly providing fluia

15 communication between a source and a patient.

Another advantage of the present invention is to
provide a system and a method for repeated connection and
disconnection of a connector providing fluid
communication between a source and a patient.

20 Yet another advantage of the present invention is
to provide a simple connector that may readily connect
and disconnect a first length of tubing from a second
length of tubing in a sealed manner.

A still further advantage of the present invention

25 is to provide a system and a method for connecting and
disconnecting a connector between two leﬁgths.of"tubing
which may be easily performed by either a patient or
other administrator.

Moreover, an advantage of the present invention is

30 to provide a system and a method for cbnnecting and
disconnecting a connector between two lengths of tubing
requiring few steps.

Another advantage of the present invention is to



10 conpri ses occluder neans for selectively preventing and permtting
fl ow t hrough one of the |engths of tubing. The occl uder neans nay be
rot at abl e about an axis defined by the Iength of tubing. In an enbodi nent,
the connector %ﬁ?@ﬂ% further 15 conprises a beveled front _end forned
in the means for opéring the lid; and an opening tab formed i REVHESHEAS
for opening the lid. In an enbodi ment, the connector assembly further
conprises a beveled front end formed in the nmeans for 20 openi ng t he
lid, the beveled front end constructed and arranged to spread the flexible
arms of the first component. In an enbodi mert,® tthe connector assenbly
further conprises a dome portion forned in the second conponent 25 to
provi de cl earance for the means for opening during connection of the first
conponent and the second conponent, while enclosing the space and reducing
chance for misuse. In an enbodi nent, the first conponent and the second 30

another embod: ment | PG KRR RHamRonge BYEEER' £Bk°BohALCE My 4k
disconnecting a connector between two lengths of tubing.
Additional features and advantages of the present
invention are described in, and will be apparent from,
5  the detailed description of the presently preferred
embodiments and from the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates an environmental view of an
embodiment of a connector of the present invention in its
10 disconnected state between a fluid source and a drain bag
system at one end and a catheter to be inserted into a
patient at another end.
Figure 2 illustrates an exploded perspective view
of an embodiment of the components of the connector of
15 the present invention in a disconnected position.
Figure 3 illustrates a perspective view of an
embodiment of the connector of the present invention in
a connected position.
Figure 4 illustrates a cross-sectional view of an
20 embodiment of a key component and a partially cut-awvay
cross-sectional view of an embodiment of a lid lock
component of the connector of the present invention in
a disconnected position.
Figures 5-7 illustrate detail views of embodiments
25 of portions of the connector assembly showing successive
connection steps and relationships of the key component
and the 1id lock component.
Figure 8 illustrates a partially cut-away cross-
sectional view of an embodiment of the connector assembly
30 of the present invention in a connected position.



met hod for providing fluid communi cati on between a first WD 97/ 05921
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| ength of tubing connected to a patient and a second

| engt h of tubing connected to a fluid source is provided. The nethod
conprises the SPseSa: providing a first conponent having an

fluid conmuni cation véfh the first length of tubing V\herg&ﬁ'ﬂ%%g"h rst
conponent has a lid and |ntegrally formed and sel ectively displaceabl e
renovably | ocking the lid; providing a second conponent in fluid
comuni cation with the second | ength of tubing wherein the second conponent
10 i ncludes nmeans for locking the |id wherggn, renovably | ocking the
lid over the opening in the first conponent; unlocking the opening by
coupling the second conponent to the first conponent, thereby opening the
lid to provide fluid communi cati on between the first and second 15

means for

| engths of tubing.

di al ysat e.

-
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In an enbodi nent, the fluid source is a source of

PREFERRED EMBODIMENTS

The present invention provides a connector between
two lengths of tubing or other conduit for selectively
connecting and disconnecting the lengths of tubing. When
connected, fluid communication is provided between a
fluid source and a patient. Fluid, however, may be
occluded from flowing when connected using an occluder
connected with the connector.

Although -the connector is designed specifically for
use in procedures in the medical field, 'and more
specifically for dialysis procedures, it should be noted
that the connector can be used in other fields and for
other applications.

Referring now to the drawings, Figure 1 illustrates
an environmental view of a system employing the connector
of the present invention. The connector is generally
illustrated at 1 and includes a lid lock component 10 and
a key component 12. As illustrated in Figure 1, in a
preferred embodiment of the present invention, the 1lid
lock component 10 is connected to a conduit 14. When in
use, the conduit 14 may be attached via a catheter 15 to
a patient. The conduit 14 has a twist clamp 16 at one
end and a catheter connector 17 at another end. The
catheter 15 may be connected to the catheter connector
17 via a titanium adapter 18 in a preferréd.embodiment.

The key component 12, on the other hand, in a
preferred embodiment, may be connected to a Y-set
generally illustrated at 19. The ¥Y-set 19 includes two
flexible containers 20a, 20b. Typically, for peritoneal
dialysis, one of the flexible containers, for example,
the flexible container 20a, is filled with a dialysate
and the other flexible container 20b is empty and ready



I n anot her enbodi nent, a connector assenbly for creating fluid connections
for use in nedical procedures 20 I's provided. The connector assenbly
for creating fluid connections for use in nmedical procedures conprises: a
first conponen ' an opening in fluid commnication with_a_first

| engt h of tubihﬂ?g%%%gfirst conmponent including a lid coverinﬁéTﬁEW%ﬂﬁﬂing
and integrally 25 formed and sel ectively displaceabl e neans for
removably | ocking the Iid; and a second conponent having an interior in
fluid conmunication with a second | ength of tubing, the second conponent

i ncl udi ng means for unlocking the lid, whereid@% e first component is 30
-insertable into the interior of the second conponent providing fluid
comuni cati on between the first | ength of tubing and the second | ength of
tubing. In an enbodi nent, the second |ength of tubing is WO 97/ 05921
PCT/ US96/ 11811 -7- connected to a source of nedical fluid. In an

enbodi nent, the second | ength of tubin% I S _
for use as a drain bag. The connector 1 of the present

invention can readily be used in peritoneal dialysis and
CAPD, for example. Other uses for the connector are, of
course, possible.

5 In a preferred embodiment, a f£fill 1line 23 is
connected to the flexible container 20a, and a drain line
24 is connected to the flexible container 20b. Opposite
ends of both the fill line 23 and the drain line 24 are
respectively connected to a Y¥-junction 21. Thus, the

10 flexible containers 20a and 20b are attached to the key
component 12 through the ¥Y-junction 21 and a length of

'conduit 22 forming a portion of the ¥Y-set 19.
A clamp 25 may be provided at any point aleng the
length of the fill line 23 to control the flow of the

15 dialysate as desired. The clamp 25 may also be connected
to the drain line 24 during peritoneal dialysis, if
desired. In another embodiment, the lid lock component
12 of the connector 1 may have the twist clamp 16
connected thereto for occluding fluid flow.

20 Referring now to Figures 2, 3 and 4, the connector
1 is illustrated. For example, Figure 2 shows a
perspective view of the lid lock component 10 and the key
component 12 prior to connection. The lid lock component
10 has an exterior dimension designed to fit within an

25 opening 26 of the key component 12 in sliding engagement.
Further, the exterior of the 1lid lock component 10 is
-designed such that only one orientation of the lid lock
component 10 may be received within the opening 26 of the
key component 12.

30 To this end, a longitudinal guide groove 27 is
formed in opposite sides of the 1lid lock component 10.
The guide grooves 27 cooperatively mate with associated
guide rails 28 formed in the key component 12 to strictly



connected to a source of dialysate. In an enbodi nent, the connector
assenbly further 5 conprises: a Y-set connector in fluid comunication
with the second | ength of tubing; a container of dialysate in fluid
conmruni cati on Y-set connector; a second container in '

communi cati on W(H? e Y-set connector; and a catheter connecfgrdmﬁgﬁqlﬁlé
first length 10 of tubing wherein the catheter is insertable into a
patient to performdialysis. It is, therefore, an advantage of the present
i nvention to provide a systemand a nethod for connecting and

di sconnecti ng an assenbly providing =flaie 15 communi cati on

bet ween a source and a patient. Another advantage of the present invention
i's to provide a systemand a nethod for repeated connection and

di sconnecti on of a connector providing fluid comrunication

bet ween a source and a patient. 20 Yet anot her advantage of the
present invention is to provide a sinple connector that m readilﬁ,connect
and di sconnect a firdirecthgand orligm the 1k A0Sk cEARPPRRE N107 WitBIRGERR a

seal ed manner. A st idgeriifidg hede adfanithge Reyt heoppesent iraienti @hudl; theis
to provide a SyStenﬁé%%%é%é@%A&“%Jfﬁé %8&&&&&9'%3'%&% guide rails 28 permit
only one permissible operative orientation for the

5 connector 1.

In an embodiment, the lid lock component 10 further
includes the twist clamp 16 capable of axial rotation
about the conduit 14. 1In the position illustrated in
Figure 2, the conduit 14 (see Figure 1) is pinched closed

10 by a pair of actuators (not shown).within.thé twist clamp
16. A tab 30 is provided on the'twist.clamp 16 to aid
the user in turning the twist clamp 16, as well as to
provide a visual indication of a locked or unlocked
condition of the twist clamp 16.

15 Figure 2 also shows the various features of the 1id
lock component 10. For example, a pair of flexible arms
31 having integrally formed stops 32 (see Figure 4) and
having a channel 33 therebetween are illustrated. A side
channel 36 which allows for movement of the arms 31

20 during connection of the components 10,12 of the
connector 1 is also provided.

Referring now to the Kkey component 12 of the
connector 1 as shown in Figure 2, the key connector 12
includes a flexible longitudinal key 34 having a beveled

25 front end face 35. The key component 12 alsoc has a dome
38 to allow movement of the flexible longitudinal key 34
during connection and especially during disconnection (as
illustrated in Figure 6) of the connector 1 of the
present invention. .

30 Figure 3 illustrates the connector 1 of the present
invention in a connected position. Also, the tab 30 on
the twist clamp 16 is shown rotated 90° from the position
shown in Figure 2. This indicates to the user that the



di sconnecting a connector between two | engths of tubing which may be easily
performed by either a patient or other adm nistrator. Moreover, an
advant age of the present invention is 30 to provide a systemand a
nmet hod for connegd spseyid di sconnecting a connector between two | engths of
tubing requiring few steps. Another advantage of the present inPEHUSWM1I$13
to WD 97/ 05921 ' PCT/ US96/ 11811
provi de a conpact, ergonom c system for connecting and di sconnecting a
connector between two | engths of tubing. Additional features and advant ages
of the present invention are described in, and x|+ be apparent from 5
‘the detailed description of the presently preferred enbodi nents and from
‘the draw ngs. BRI EF DESCRI PTTION OF THE DRAWNGS Figure 1 illustrates an
cenvironnental view of an enbodi nent of a connector of the present invention
“in.its 10 di sconnected state between a fluid source and a drain bag
system at one end and a catheter to be inserted into a

connector 1 is in a state to allow <fluid flow

therethrough by means of a port 40 in the twist clamp 16.
Referring now to Figure 4, the key component 12,
shown in cross-section, is illustrated having the
5 longitudinal key 34 extending within the opening 26 and
a tubular member 44 extending substantially parallel to
the longitudinal key 34 within the opening 26.
The lid lock component 10 illustrated in Figure 4
~also includes a locking hinged door 50 rotatable about

10 an axle 52. The axle 52 allows the door 50, shown in
Figure 4 in a locked and closed position, to rotate
‘approximately 90° to an open position shown in Figure 8.

In addition, the tubular member 44 has a nipple 46
extending outwardly of the key component 12 to allow for

15 the connection of the conduit 22, for example. The
longitudinal key 34, during connection of the key
component 12 to the 1lid lock component 10, forces
rotation of the door 50 about the axle 52 as described
below.

20 Referring still to Figure 4, the door 50 has a
sealing face 54 to provide for a seal against a surface
56 of a tubular channel 58 in an embodiment of the
present invention. The tubular channel 58 preferably
includes, at an opposite end, a barbed nipple 60 to

25 securely connect the conduit 14 thereto, for example.
The door 50 also seals the tubular channel 58 by
providing an o-ring 62 to seal an interior wall €3. The
1id lock component 10 also includes an adapter 64
intermediately connected to the twist clamp 16.

30 Referring now to Figures 4 and B, the connector 1
is shown immediately prior to connection of the 1lid lock
component 10 to the Key component 12 (Figure 4) and after
connection therebetween (Figure 8). The distinction



patient at another end. Figure 2 illustrates an expl oded perspective view
of an enbodi nent of the conponents of the connector of 15 t he present
i nvention in a disconnected position. Figure 3 illustrates a perspective
vi ew of an enh@gi%&%é of the connector of the present invention in a
connect ed posi ol Tgure 4 illustrates a cross-sectional viEnW BY41bo
enbodi nent of a key conponent and a partially cut-away cross-sectional view
of an enbodi nent of a lid | ock conmponent of the connector of the present
i nvention in a disconnected position. Figures 5-7 illustrate detail views
of enbodi nents 25 of portions of the conAnkxter assenbly show ng
successi ve connecti on steps and rel ati onshi ps of the key conponent and the
I-id | ock conponent. Figure 8 illustrates a partially cut-away cross-
sectional view of an enbodi nent of the connector assenbly 30 of the
preséent invention in a connected position. WD 97/ 05921
PCT/ US96/ 11811

between the connection and disconnection of the 1lid lock

component 10 and the key component 12 is most clearly
evident by the position of the door 50.

In the closed position shown in Figure 4, the door

5 50 is substantially parallel to an end face of the lid

lock component 10 and sealingly covers the tubular

channel 58 to which the tubular member 44 subseguently

connects in fluid communication as shown in Figure 8

after the door 50 has rotated 50°. When connection of

10 the key component 12 is .desired with the 1lid 1lock
~component 10, the key.component 12 is slidingly engaged
around  the 1id 1lock component 10  allowing the
longitudinal key 34 to unlock the door 50 locked by the
stops 32 and to force the door 50 to rotate about the

15 axle S52.

Referring now to Figures 5-7, an explanation of the
steps involved in opening the door 50 of the lid lock
connector 10 by using the longitudinal key 34 of the key
component 12 follows. Referring specifically to Figure

20 "5, the locked closed door 50 is rotatable about the axle
52. The locked closed door 50 has a locking tab 74 which
abuts against the stops 32 to hold the door 50 in a
locked position until the longitudinal key 34 is used to
open the door 50. '

25 Also shown in Figure 5, the longitudinal key 34 has
an opening tab 76 which has a front face 78. 'The
longitudinal Xey 34 also has an angled face 79 leading
to an indented recess 80 to allow for clearance of the
opening tab 76 during disconnection of the connector 1.

30 The longitudinal key 34 also has a top surface B2 and a
flex notch 84 to provide greater flexibility to the
longitudinal key 34 when the longitudinal key 34 is
retracted in a direction indicated by arrow x as



-9- DETAI LED DESCRI PTI ON OF THE PREESNTLY PREFERRED EMBODI MENTS The present
i nvention provides a connector between two | engths of tubing or other

conduit for selectively 5 connecting and di sconnecting the |engths of
tubing. \WWen g9fgdebd. fluid comunication is provided between a fluid
source and a patient.le Fluid, however, may be occl uded fromHT{#PHY8then

connected using an occluder connected with the connector. 10 _

Al t hough the connector is designed specifically for use in procedures in
the nedical field, and nore specifically for dialysis procedures, it should
be noted that the connector can be used i n-otiler fields and for other
applications. 15 Referring now to the drawings, Figure 1
illustrates an environnmental view of a system enploying the connector of
the present invention. The connector is generally illustrated at 1 and
includes a lid |l ock conponent 10 and a key conponent 12. As illustrated in
Figure 1, in a 20 preferred enbodi nent of the present invention, the
lid | ock conponent illlustratedednedigura €ondFigutd. 6ViRDustrates W the

conduit 14 may be §{ACHGLMIR_NY A1 RReC cdmhdftor 1 is achieved. The
longitudinal key 34 is retracted in the direction of
arrow x until the locking tab 74 of the 1id 50 is located
5 within the indented recess 80. As the longitudinal key
34 is further retracted, the angled face 79 impinges on
the 1locking tab 74. Continued retraction of the
longitudinal key 34 will thus pull the angled face 79
over the top of the locking tab 74. However, in order
10 for this action to occur, the longitudinal key 34 must
‘be flexible; hence, the flex notch 84 is provided to
allow the longitudinal key 34 to rise . as the angled face
79 climbs over the locking tab 74. Also, the dome 38,
as shown in Figure 8, provides clearance for the
15 longitudinal key 34 as it rises during retraction. 1In
addition, a lesser amount of flex of the longitudinal key

34 is possible during connection.
As further illustrated with reference to Figure 5,
the beveled end face 35 of the longitudinal key 34
20 contacts and spreads the arms 31 of the 1lid 1lock
component 10. Although the longitudinal key 34 is
flexible, it has sufficient rigidity when in compression
to spread the arms 31 to widen the channel 33. 2s shown
from the top view of Figure 7, the longitudinal key 34
25 proceeds through the channel 33 until it has sufficiently
spread open the arms 31 in an outwardly direction as
indicated by arrows A, thereby widening the channel 33.
Then, the front face of the opening tab 76 of the
longitudinal key 34 forces the locking tab 74 of the 1lid
30 50 through the widened channel 33. Thus, the
longitudinal key 34 sufficiently opens the arms 31 so
that the locking tab 74 is able to clear the stops 32
formed in the arms 31. The locking tab 74 of the now



a patient. The conduit 14 has a twst clanp 16 at one end and a catheter
connector 17 at another end. The 25 catheter 15 may be connected to
the catheter connector 17 via a titanium adapter 18 in a preferred

enbodi nment . Th%wﬁ%%gﬁg onent 12, on the other hand, in a preferred
enbodi nent, may onnected to a Y-set generally ill ust rRERgS9A181D.
The Y-set 19 includes two 30 fl exi bl e contai ners 20a, 20b. Typically,
for peritoneal dialysis, one of the flexible containers, for exanple, the
flexible container 20a, is filled with a dialysate and the other flexible
container 20b is enpty and ready WD 97/ 059%ls -

PCT/ US96/ 11811 - 10 - for use as a drain bag. The connector 1 of the
present invention can readily be used in peritoneal dialysis and CAPD, for
exanpl e. O her uses for the connector are, of course, possible. 5

In a preferred enbodinent, a fill Iline 23 1is connected to the flexible
container 20a, and a drain line 24 is connected to the fl exible container
20b. Opposite unlocked lid 50 can then pass through the spread arms 31.

When the key component 12 is connected to the 1lid
lock component 10 as shown in Figure 8, the door 50 is
perpendicularly disposed with respect to an end face

5 thereof. The opening 26 and the dome 38 are constructed
and arranged to allow a clearance for the door 50 to
swing therein as shown in Figure 8. After connection of
the key component 12 to the 1lid lock component 10, fluid
communication between the Y-set 19 and the patient can

10 be achieved.

As mentioned above, the 1lid 1lock component 10
‘further includes the twist clamp 16 partially rotatable
about an axis parallel to a length of the conduit 14
between the 1id lock component 10 and the patient. As

15 mentioned above, within the twist clamp 16 are the pair
of actuators (not shown). The twist clamp 16 rotates.
about the axis thereby deflecting the position of the
actuators in a coriduit compressed position and a flowing
position.

20 Operation of the connector 1 includes insertion of
the lid lock component 10 into the key component 12,
wherein the longitudinal key 34 spreads the arms 31 to
act against the stops 32 locking the door 50, thereby
causing the door 50 to open.

25 Thus, the tubular member 44 cocperatively mates with
the tubular channel 58 of the lid lock: component 10. The
tubular member 44 is guided adjacent to the opening (see
Figure 8) of the lid lock component 10 providing fluid
communication through the key component 12 and the lid

30 lock component 10.

As the 1id lock component 10 and the key component
12 are further engaged following the unlocking and the
opening of the door 50, the tubular member 44 of the key



ends of both the fill line 23 and the drain line 24 are respectively
connected to a Y-junction 21. Thus, the 10 fl exi bl e contai ners 20a and
20b are attached to the key conponent 12 through-the Y-junction 21 and a

| ength of conduif 22 formng a portion of the Y-set 19. A clanp 25 may be
provi ded at any %’&’H{"S’&Fong the length of the fill line 23 to CRORUSIEILEIE
flow of the 15 di al ysate as desired. The clanp 25 may al so be _
connected to the drain line 24 during peritoneal dialysis, if desired. In
anot her enbodi ment, the lid | ock component 12 of the connector 1 may have
the twist clanp 16 connected thereto for occlyd'%g_fluid flow 20
Referring now to Figures 2, 3 and 4, the connector 1. is illustrated.

For exanple, Figure 2 shows a perspective view of the lid | ock conmponent
10 and the key conmponent 12 prior to connection. The lid | ock conmponent 10
has an exterior dinension designed to fit within an 25 openi ng 26 of
the key conmponent 12 in sliding engagenent. Further, the exterior of the

| ock component 10 my SEEPPESLONG) (BERMLIANP UrtieiRR S5 ERLRABRE' chilfinkl
component 12. 30 58 offothsi ighdogk | epppeckRhal Ogui e gkt eedd, | She
tubular member 44 may have a taper 86 for a lead-in to
assist in the sealing engagement of the same. In another
5 embodiment, the tubular member 44 may include an o-ring

88 to maintain the seal therebetween.

It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the

10 .art.  Such changes and modifications may be made without
departing from the spirit and scope of the present
“invention and without 'diminishing its .attendant
advantages. It is, therefore, intended that such changes
and modifications be covered by the appended claims.

15



formed in opposite sides of the Iid | ock conponent 10. The gui de grooves 27

cooperatively mate with associated guide rails 28 forned in the key

conponent 12 to strictly WO 97/ 05921

PCT/ US96/ 11811 - 11 - direct and align.the lid | ock conponengFﬁg i t he
HR

opening 26 WO%RE1 key conponent 12. Thus, the coop Ui de
grooves 27 and guide rails 28 permt only g@fe-perm ssible operative
orientation for the 5 connector 1. In an enbodinent the Iid |ock
conponent 10 further

about the conduit 14. In the position illustrated in ' ondU|t
14 (see Figure 1) is pinched closed 10 by a pair o Hl&@”
shown) within the twist clanp 16. A tab 30 is provided e

16 to aid the usqm;uﬂu;ygglng the twist clanp 16, as well as to prOV|de a

vi sual i ndi catlonlof %ﬁe%t%r gggﬁgfg &P%_L%gﬁgbsof the tw st clanp 16.

15 Fi gure’ 2 a WSt e vari of the lid
2 a flrst component having an opening in fluid

communication with a first length of tubing, the first
4 component including a 1lid covering the opening and
- integrally formed and selectively displaceable means for

6 removably locking the lid; and
.a second component having an interior in fluid
8 communication with a second length of tubing, the second
component including means for unlocking the lid wherein
10 the first component is insertable into the interior of
the 'second .componeﬁt" providing fluid .communication
12 between the first length of tubing and the second length
of tubing and further wherein the first component has an
14 exterior dimension smaller than an exterior dimension of
the second component at a point of connection between the

16 first component and the second component.
2. The connector assembly of Claim 1 wherein the means
2 for locking the lid includes at least one resilient arm.
3. The connector assembly of Claim 1 wherein the means
2 for locking the lid includes at least one stop capable

~of locking the lid.

4. The connector assembly of Claim 1 wherein the means

2 for unlocking the lid includes a resilient key.
5. The connector assembly of Claim 1 further
2 comprising:
-
Been Rep‘aC\—

"



| ock conponent 10. For exanple, a pair of flexible arns 31 having
integrally formed stops 32 (see Figure 4) and having a channel 33

t herebetween are illustrated. A side channel 36 which allows for novenent
of the arnms 31 20 during connection of the conponents 10,12 of
the connector 1WQIAS® provided. Referring now to the key conpCrEsss1fMi of
the connector 1 as shown in Figure 2, the ke connector 12 includes a

fl exible |ongitudinal key 34 having a bevered® ﬁﬁt‘Eﬁd‘TgEgjﬁgﬂ—aﬂ
The key conponent 12 also has a done 38 to all ow novenent mu“\
| ongi tudi nal key 34 during connection and especially durltﬂ!rl ‘“ﬂl

(as illustrated in Figure 6) of the connector 1 of the pr itnveént fon’
30 : Figure 3 illustrates the connector 1 of the present invention

in a connected position, ,ALS0. thes ﬁ@ﬁ’ir?ea gkatlh%ft \e/hsgrt 1g4anp 16 is shown
|

rotated 90[err] fromthé p05|t|on Shown 1 n hi's indicates to the
user that the WO 971/5921
PCT/ US96/ 11811 - 1%. The connector assembly of Claim 4 further
2 comprising:

a dome portion formed in the second component to
4 allow movement of the key during mating of the first

component and the second component.

7. The connector assembly of Claim 4 further
2 comprising:
a beveled front face formed on the key.

8. The connector assembly of Claim 1 further
2 comprising: '
a tubular member within the interior of the second
4 component, the tubular member extending such that, when
the second component mates with the first lock component
6 to open the 1id, the opening is in fluid communication
with the tubular member.

9. The connector assembly of Claim 1 further
2 comprising:
a ring in the interior of the second component.

10. The <connector assembly of Claim 1 further
2 comprising:
a taper in the interior of the second component..

_—
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connector 1 is in a state to allow fluid flow therethrough by neans of a
port 40 in the twist clanp 16. Referring now to Figure 4, the key conponent
12, shown in cross-section, is illustrated having the 5 | ongi t udi nal
key 34 extendi &W#%glﬁ the opening 26 and a tubul ar nenber 44 extendi ng
substantial ly gﬂ? to the longitudinal key 34 within the SFEUSHAISY.
The lid | ock conmponent 10 illustrated in Flﬁgre 4 al so includes a | ocking

hi nged door 50 rotatabl e about 10 an axle 52. The—axte-52-allows the
door 50, shown in Figure 4 in a | ocked and cl osed pos Mwmto rotate

approximately 90[err] to an open position shown in , ’ MU"on
the tubul ar nmenber 44 has a ni pple 46 extending outMar I

conponent 12 to allow for 15 t he connection of the condU|t 22 for
exanpl e. The | ongi tudi nal key 34, during connection of the key conponent

12 to the lid | ock compgnent 10, forces rotatjon of the door 50 about the
axl e 52 as descri bedt bél eonnector  aggembly ngofti [G1ais Filyur EuBthefe

door 50 has = seal¢dnq>ﬁme1954 to provide for a seal against a surface 56 of

a tubul ar channel 58 in an, enbodi nent of éh resent invention The
t ubul ar channel 58 pref%r%%?vp constructe arranged to selectively

4 occlude flow through one of the lengths of tubing.

12. The connector assembly of Claim 11 wherein the clamp
2 is rotatable about an axis defined along a length of the
tubing.

13. A connector assembly for providing fluid
2 communication between a first  length of tubing .and a
second length of tubing, the assembly comprising:
4 - a first component connected to the first length of
tubing, the first component having at least two flexible
6 arms with stops forme thereon and further having a hinged
lid maintained in a locked and closed position by the
8 stops; and
a second component having a means for opening the
10 hinged 1id and connected to the second length of tubing
wherein coupling of the first component to the second
12 component opens the hinged 1l1lid and provides fluid
communication between the first length of tubing and the
14 second length of tubing.

14. The connector assembly of <Claim 13 further
2 comprising:
-occluder means for selectively preventing .and
4 permitting flow through one of the lengths of tubing.

This Sheet Has Been Replaced
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I ncl udes, at an opposite end, a barbed nipple 60 to 25 securely connect
the conduit 14 thereto, for exanple. The door 50 al so seals the tubul ar
channel 58 by providing an o-ring 62 to seal an interior wall 63. The lid
| ock conponent gggkég i ncludes an adapter 64 internmediately connected to
the twi st clanp Referring now to Flgures 4 an§Ca/USpst
connector 1 is shown immediately prior to p eptlon the—i-d lnrk
conmponent 10 to the key component 12 (Figur and a
t herebetween (Figure 8).  The distinction V\D 97/ Oﬂﬂmm r" “l" ull,
PCT/ US96/ 11811 - 13 - between the connection and disc id
| ock conponent 10 and the key conponent 12 is nost clearly eV|dent by t he
position of the door 50. In the closed position shown in Figure 4, the door
5 50 is substant.al rhepaicdnnectbe aassesbipceodl thaihmi diBoclevgereenent
10 and sealingly covers. the tubular channel 58 to which the tubul ar nmenber
44 subsequenty cofTERELSERIf | uid communication as shown in Figure 8
occluder means rotatable about an axis defined by

4 the first length of tubing.

16. The connector assembly of Claim 13 further

2 comprising:
a beveled front end formed in the means for opening
4 the hinged lid; and
an opening tab formed in the means for opening the
hinged 1lid.

17. The connector  assembly of Claim 13 further
2 comprising:
a beveled front end formed in the means for opening
4 the hinged lid, the beveled front end constructed and
arranged to spread the at least two flexible arms of the
6 first component.

18. The connector assembly of Claim 13 further
2 comprising:
a dome portion formed in the second component to
4 provide c¢learance for the means for opening during
connection of the £irst component and the second
6 component. '

19. The connector assembly of Claim 13 wherein the first
2 component and the second component are constructed and
arranged to prevent misalignment.

[
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after the door 50 has rotated 90[err]. When connection of 10 t he key
conponent 12 is desired with the lid | ock conponent 10, the key conponent

12 is slidingly engaged around the I|id |ock conmponent 10 allow ng
t he | ongi tudi nal key 34 to unlock the door 50 | ocked by the SRS s¢d to
force the doorW887432% ot at e about the 15 axl e 52. Referring ngéﬁ%o

Figures 5-7, an explanation of the steps Lnyolved in openlng t he door 50 of
the lid | ock connector 10 by using the |ongitudi nal key—34—of—thekey
conponent 12 follows. Referring specifically to Figure ked
cl osed door 50 is rotatable about the axle 52. The | oc ﬁ‘l "ﬂﬂjmmﬁj ’“
has a | ocking tab 74 which abuts against the stops 32 t

in a locked position until the longitudinal key 34 is used to open the door
50. 25 Al'so shown in Figure 5 the |ongitudinal key 34 has an

opening tab 76 V\:h:g hgh Zﬁ‘gtﬁggn%°far§$% :tne%-@l%lldo'lgl y gﬁ_ é&,@éﬁso

has an angl ed fac rrecess
cl earance of2 t he epehirgt théngitth doff |tlgbm$0mnmtam tef & mamte@trxﬂ a. 30

T a0ty ot ol 152bold BhahE 4, JubRg UehARR Y 31D 21058%s80EEL, Hhd ©

provi de greater fI

b4

4 method comprising the steps of:
providing a first component having an opening in
6 fluid communication with the first length of tubing
wherein the first component has a lid and integrally
8 formed and selectively displaceable means for removably
locking the lid;
10 providing a second component in fluid communication

with 'the second. length of ‘tubing wherein the second
i2 - ‘component includes means for unlocking the lid;
removably locking the lid over the opening in the
14 first component;
unlocking the opening by coupling the second
16 component to the first component, thereby opening the lid
to provide fluid communication between the first and
18 second lengths of tubing.

21. The method of Claim 20 wherein the fluid source is

2 a source of dialysate.



| ongi tudi nal key 34 when the longitudinal key 34 is retracted in a
direction indicated by arrow x as WO 97/ 05921

PCT/ US96/ 11811 - 14 - illustrated in Figure 6. Figure 6 illustrates how the
di sconnection of the conriector 1 is achieved. The Iongitudi}ﬂﬁj éﬁ‘-s 4 is
retracted in tWOO¥P¥ttion of arrow x until the | ocking tab 6‘% elid

50 is located 5 within the indented reegss 80. As—Lhe_LQngLLuQLﬂ§L~%ey
34 is further retracted, the angled face 79 inpinges on the locking ta
74. Continued retraction of the |ongitudinal key ,mw\m,""m:ﬂm I’”

t he angled face 79 over the top of the locking tab 74. "I " 10
for this action to occur, the |ongitudinal key 34 nust be | eki bY e;$ hence,

.the flex notch 84 is provided to allow the |ongitudinal key 34 to rise as
the angl ed face 722¢l i Absommentorhassemiyndorabredtiny stluiicheonneetiBnsas

1M ses dufing 1 EPPARPE bt PG Rl PECERUESF BRI of 11ox of the
| ongi t udi nal key a first component having an opening in fluid
4 communication with a first length of tubing connect able
to a catheter, the first component including a 1lid
6 covering the opening and integrally formed and
selectively displaceable means for removably locking the
8 lid; and
| a second component having an interior in £luid

10 communication with a second length of tubing, the second
component including means for unlocking the 1lid, wherein

12 the first component is insertable into the interior of

o ‘the second .component providing f£fluid communication

14 .between the first iength-of tubing and the second length
of tubing.

23. The connector assembly of Claim 22 wherein the
2 second length of tubing is connected to a source of
medical fluid.

24. The connector assembly of Claim 22 wherein the
2 second length of tubing is connected to a source of
dialysate.



34 is possible during connection. As further illustrated with reference to
Figure 5, the bevel ed end face 35 of the | ongitudinal key 34 20.

contacts and - spreads the arms 31 of the 1lid [|ock conponent 10.

Al t hough the Iogﬁ;tudinal key 34 is flexible, it has sufficient r&gidity
when in conpr e¥SBM Y spread the arns 31 to widen the channePCHYSTALBIL, 6,
fromthe top view of Figure 7, the longitudifal key 34 25 pr oceeds

t hrough the channel 33 until it has sufficiently spread—epenthe arns 31 in
an outwardly direction as indicated by arrows A, th:eymywi eni ng the

channel 33. Then, the front face of the opening tab w!m” ’Iﬂlm di nal

key 34 forces the |ocking tab 74 of the lid 30 - 5 H
wi dened channel 33. Thus, the |ongitudinal key 34 suffiC|ehiIf opens

the arms 31 so thais t henkoClkiotthelc®Br74 dssedBl e t 8£C! €ahithe 29t OFirdRhor med
in the arnms 31. The Iogklngktab 74 of the now WD 97/ 05921

PCT/ US96/ 11#811 - PS™Pr&iBEked |id 50 can then pass through the spread arnms
31. . | a Y-set connector in fluid communication with the

4 second length of tubing;
a container of dialysate in fluid communication with
6 the Y-set connector;
a second container in fluid communication with the
8 . ¥Y-set connector; and
a catheter connected to the first length of tubing
10 wherein the catheter is insertable into a patient to
perform dialysis.



Wien the key conmponent 12 is connected to the |id | ock conponent 10 as
shown in Figure 8, the door 50 is perpendicul arly disposed with respect to
an end face 5 thereof. The opening 26 and the done 38 are constructed
and arranged to allow a clearance for the door 50 to swing therein as shown
in Figure 8. AMT@P"¥8Mnection of the key component 12 to the IRCI/YSSY/asn
conponent 10, fluid communi cati on between the Y-set 19 and the patient can
10 be achi eved. As nentioned above, the lid | ock.conponent 10 further

i ncludes the twist clanp 16 parti al Ig rot at abl e about an axis parallel to a
length of the conduit 14 between th&31i d I ock gnmponent 10 and the patient.
As 15 ment i oned a_bﬁ/e, W thi\n the twi stgllenp 18; are the pair of
actuators (not The t'vvi"s\‘cl anp-. 14 out the axi s thereby

L Y e ac ua(brs i & position
and d flow ng pg \t%\ '
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25 Thus, the tubul ar nenber 44 cooperatively mates with the
tubul ar channel 58 of the lid | ock conponent 10. The tubul ar nenber 44 is
gui ded adj acent to the opening (see Figure 8) of the Iid | ock conponent 10
providing fluid comruni cation through the key conmponent 12 and _the |id 30

| ock conponent WPP®& the 1id | ock conponent 10 and the key c 811811 5
are further engaged follow ng the unl ocking and the opening of the door 50,
t he tubul ar nmenber 44 of the key WO 97/ 05921

PCT/ US96/ 11811 - 16 - conponent 12 is seal Bd@ y engaged to the tubul ar
channel 58 of the ¢4 d Iockbconnéitor 10~ To this end, the tubular nmenber

44 may have a tapép 6 folda lead-in td assist in t hegseal engagenent of
the same. In another o~ \ENDOUIENT]] \he tubu mestber y&g ncl ude an
o-ring 88 to [ i n\t he geal t erebqt en. |t ™3$hbul ood t hat
various chanéggr n | ficptiogs to tthg,pre lgents
descri bed herei \ t to tlhese s} SANNS
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10 art. Such changes and nodifications may be made wi thout departing
fromthe spirit and scope of the present invention and wthout
dimnishing its attendant advantages. It is, therefore, intended that
such changes and nodifications be covered by the appended cl aj V\E
CLAIM 1. AVONNERL or assenbly conprising: a first conponeh&ﬁﬂﬁéﬁﬁalan
opening in fluid conmmunication with a 5 first length of tubing, the
first conponent including a |lid covering the opening and integrally forned
and selectiv di spl aceabl e means for r%ﬂgﬁably | ocking the lid; and a
second conponeyt | having an interior in fldi®d conmuni cati on w a second

| ength of tu ing~h;E$§§econd conponent i ncludi ng neans for ey ng 10
the lid whergi I'rst conponent has an exteriQr dinmensi thiak all ows
the first co ey to be insertable into the inﬁ%rior of t 5 Biond
conpenent pr ¥RY &l ui d comuni cati on between yhe first | wpef tubing
and the secop 5

th of tubing. 15 2. 5
I

Claim1l whergin nmeansSsf or | N he
m_%f &

resil'ient a{np;
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3. The connector assenbly of Claim1 wherein the neans for |ocking the- -
Z2lid includes at |east one stop capabl e of |ocking the lid. 20 4. The
connector assenbly of Caim s for locking the lid
i ncludes a resilient key. 5l assenbl
the Iid has an Oring seal 2 RE&H& seal t eB
conponent—when the lid is in-TTS Iocked position. 6.
assenbly of Claim4 further conprising: a-dame-porti

corrponent m'"‘ﬂ'ﬂ;Mﬁmnt of 30 t he key during .
conponent’® conponent . . REPLACEMENT SHEET—+-8—7— +he
connect or asseﬁbl of Ctaim4 further conprising: a lpeveled front face

fornmed on the key 5 8. " The connector assenbly of Carm1 further
conprising: a tubular nmenber within the interior of the second conponent,
the tubul ar menbeMes&l@i®i:ng such that, when the second conponent nates

with the first coqponemtcbgnggeartagsgmglyte@mggggi@g |s I n f|UId
connunlcatlgn wi th the tubul ar nmenber.

a flrst component having an opening in fluid
communication with a first length of tubing, the first

The connecto

n|f oMY 199the | second
ting of the first

4 component including-a 1lid covering the opening and
integrally formed and' selectively displaceable means for
6 removably locking the lid; and

a second component having an interior in fluid
8 communication with a second length of tubing, the second

component including means for unlocking the lid wherein

10 the first component is insertable into the interior of
| the second component -providing fluid commuriication
12 between the first length of tubing and the second length
. of tubing and further wherein the first component has an
14 exterior dimension smaller than an exterior dimension of

the second component at a point of connection between the
16 first component and the second component.

.

2. The connector assembly of Claim 1 wherein the means

2 for locking the lid includes at least one resilient arm.
3. The connector assembly of Claim 1 wherein the means
2 for locking the 1lid includes at least one stop capable

of locking the 1lid.

4. The connector assembly .of Claim 1 wherein the means
2 for unlocking the lid includes a resilient key.
5. The connector assembly of Claim 1 further
2 comprising: ' ‘
I

\\\\\\\\\\\\\\f\ii\‘ifﬁii’“



.10; 9. The connector--assenbl.y iof C a: .m 1 wherein the second conponent has
7 a tubul ar nmenber adapted to be Connecr &d hy end to the second length of
t ubi ng and adapted to be eng SV\QﬂBﬂtHASfBEENt conponert——sai~d—t-ular

menber having an O-rihg seal | EPBAGED | Pherjy whi ch |SEPé.A§EMEMT ISHEENE 15
first conponent to maintain aks first apdfs

10. The connect or_assenbly of daim9 wherein said ophe

f I ar
menber has a taper inits bore to assrst i m t¥e seal in engager'%rl e
first and second conﬂﬂlﬂ'lt"ﬂ"“l""lmml connect or slerly—of (‘Jar Im| 1
further 2 conpri Iarrp constructed and arranged to
sel ectively 4 occludé flow" through one of the | engthAs o tubrmg—32
The connector assenbly of Claim 11l wherein the clanp 2 is rotatable
about’ an axis defined along.a |ength qf .th N connect or
assenbly for provi di nggmqlto g“azmocal% %rrrr%lr%rlcg éﬁebéfaween a first

|l ength of tubing and a second I ength of tubing, “the assenbly conprising: 4
a first conponent annec&ﬁg t%dﬁﬂ%éEUEﬂ Aé%gﬁﬂlfﬁ of Claim 4 further

2 comprising: .
a dome portion formed in the second component to
4 allow movement of the key during mating of the first
component and the second component.

7. The connector assembly of Claim 4 further
2 comprising:

a beveled front face formed on the key.

8. The conneétor assembly of Claim 1 further

2 comprising:
a tubular member within the interior of the second
4 component,, the tubular.member extending such that, when
the second component mates with the first lock component

6 to open the lid, the opening is in fluid communication
with the tubular member.

Q. The connector assembly of _Claim 1 further
2 comprising:

a ring in the interior of the second component.

10. The connector assembly of Claim 1 further
2 comprising:

a taper in the interior of the second component.

e

heet Has Been Reilaced

T



FUQQEQ, the first conponent having at |east two flexible 6

arms with -
" stops. formed thereon and further having a hinged |lid maintained in a
" locked and cl osed position 8 by the stops; and a sg conmponent
havi ng a nmeans for opening the 10 hinged |id and comFpgh e

second | ength of_LubLng«ﬁhereTﬁ—EBUﬁl|ng of the first |c

second 12 conponen wn  hinged 1id and
communi cati on bet “mﬁm ‘“ gth of tubeng and
| engt h of tublng icortnedtor assenbly of

; 2
conpri si ng: occl uder means for sel ectively preventingfand 4 n
fl ow t hrough one of the | engths of tubing. REPL ACENVEN

connector assenbly of Cdaim 13 further 2 conpr|5|ng

means rot at abl e about an axis defined by 4 the first
16. The connector assenbly of Cdaim 13 further

11. The connector assembly: of Claim 1
2 comprising: K

| engt h of tublng

ﬁurther

a clamp constructed and arranged to selectively

4 "occlude flow through one of the lengths of tubing.
12. The connector assembly of Claim 11 wherein the clamp
2 is rotatable about an axis defined along a length of ‘the
tubing.
13. A connector * assembly for providing fluid
2 communication between a first length of tubing and a
second length of tubing, the assembly comprising:
4 a first component connected to the first length of
tubing, the first component having at least two flexible
6 armms with stops. formed thereon and-furxher.having a .
' hinged }lid maintained  in a locked and closed position
8 by the stops; and
a second component having a means for opening the
10 hinged l1id and connected to the second length of tubing
wherein coupling of the first component to the second
12 component opens the hinged 1lid and provides f£fluid
- communication between the first length of tubing and the
14 second length of tubing
14. The connector assembly of Claim 13 further
2 comprising: :
occluder means for selectively preventing and
4

permitting flow through one of the lengths of tubing.



-

2 conprising: a bevel ed front end formed in the means for opening 4

the hinged lid; and an opening tab fornmed in the neans for opening the

hinged lid. 17. The connector assenbly of Claim 13

ucrt her 2

conprising: a bevele nd formed in the means REPLAGEMENT"SH

hi nged 1id, theﬁmonstruct ed and far
| east two fl exi bl . first conpongnti. : e_connfegt or
assenbly of C ai nxmm\\g 2 * conprisidfy:- a dore tgr'ﬂggﬂwbr d in the

t he
ad the at

second conponent td 4 provi de clearance for {t neans _for ¢péning
during connection of the first conponent and the gecond 6 conmpohpent .
19. The connector assenbly of C aim 13 wherein thée~f+st—2 conppnent

and the second conponent are constructed and arranged to prevent

n]sallgnnent. 15. The connector assembly of

2 comprising: o

Claim - 13 fu:ther

occluder means.rotatable about an axis defined by

4 the first length of tubing.

16. The connector: assembly of
2 comprising: )

Claim 13 further

a beveled front end formed in the means for opening

4 - | the hinged 1lid; and

an opening tab formed in the means for opening the

‘hinged 1lid. .

17. The éonnector assembly of
2 comprising: '

Claim 13 further

a beveled front end formed in the means for épening
4 the hinged 1lid, the beveled front end constructed and
arranged to spread the at least two flexible arms of the

6 first component.

18. The connector assembly of

2 comprising: _
a dome portion formed in the
4 provide clearance for the means

Claim' 13 further

second component to
for opening during

connection of the first component and the second

6 component.

19. The connector assembly of Claim 13 wherein the first

2 . component and the second component
arranged to prevent misalignment.

are constructed and

<



WO 97/ 05921 PCT/ US96/ 11811 - 21 - 20.
A net hod for provi WI"&FG—CODI[]JHI cation between 2 a first length of
t ubi ng connecte ,aﬂlﬂatlent and a second | ength of tubing connected to a

fluid source, | Jﬂn”u’)rrprl sing the steps of: auiding a first
conponent havi ng f 1 ui ITonmuni cati on \prmggmmtrl %:‘T

| engt h of tubing wherein the’ fi'r st conponent has a lid 4n
ckjng the lidj 10
hﬁ@&%@%ngh

formed and sel ectively displaceabl e neans for renovabl y]l
provi ding a secOWE ChAIMient in fluid conmunication with
of tubing wherein the second 12 . “conponent includes preans_for unlockj ng
the lid; renovably locking the Iid over the opening in he 14 TTrst

conponent ; unl ocking A | -L.:ng .t he second~+6———conponent {to
e AGoBRES bty CoMpHL

the first conponént, eby openin ‘to provide fluid conmmunication

between the first anda H#st com;ﬁﬁﬂﬁ(ﬂﬂa\hﬂglghf@eningt inbfloigl céfmuiiicatiore withda of

Claim20 wherein the fluid source is 2 a source of, dial ysate.
first length of tubing, the first component including a lid covering the opening

and integrally formed and selectively displaceable means for removably
locking the lid; and |
a second component having an interior in fluid communication with a
second length of mbing, the second component including means for unlocking
10 the lid wherein the first component has an exterior dimension that allows the
first component to be insertable into the interior of the second component
providing fluid communication between the first length of tubing and the
second length of tubing.

15 2. The connector assembly of Claim 1 wherein the means for locking the

lid includes at least one resilient arm.

3. The connector assembly of Claim 1 wherein the means for locking the

lid includes at least one stop capable of locking the lid.

20
4. The comnector assembly of Claim 1 wherein the means for locking the
lid includes a resilient key.
5. The connector assembly of Claim 1 wherein the lid has an O-ring seal
25 adapted to seal the opening in the first component when the lid is in its locked
position.

6. The connector assembly of Claim 4 further comprising :
a dome portion formed in the second component to allow movement of

30 the key during maiting of the first component and the second component.



WO 97/ 05921 ' PCT/ US96/1 1811 - 22 - 22.-
A connéct or assenbm d connections 2

medi ecal procedures g first conponent havin ﬁpb‘MEﬁMﬁhﬁ BREET i

4 conmuni cati.onnmr ﬁtﬂinmu gth of tub| ng conngctf abT € To=
catheter, the fir'st |nga Bide6 coyeni

and integrally forned — and selectively displaceable n‘g#orl&‘(ﬂéﬁ!@\?

| ocking the 8 lid; and a second conponent havi ng ap rrterer—in _f] i
10 communi cati on vvith a second | ength of tubi ng, t he second conponen

I ncl udi ng rreans for 5%” Oraggﬁnkqlﬂbf%e m;# LI TS Tonpere

I's insertable |nto the e -second conpon oviding fluid
conmuni cation 14 ahﬁw}e@mmhhgcélfé@edmb ?f t ubi ng and t he second

| ength of tubing. 23. The connector assenbly of Caim 22 wherein the 2
second length of tubing is connected to a source of nmedical fluid. 24. The
connector5assengly o]

he connec%or assembqy of Hfalm 1 further comprising :
a tubular member within the interior of the second component, the
tubular member extending such that, when the second component mates with
the first component to open the lid, the opening is in fluid communication with

the tubular member.

10
9. The connector assembly of Claim 1 wherein the second component has
a tubular member adapted to be connected By one end to the second length of
tubing and adapted to be engaged with the _ﬁrst component, said tubular
member having an O-ring seal about its periphery which is engaged by the
15 first componeﬁt to maintain a seal between the first and second components.

10.  The connector assembly of Claim 9 wherein said one end of the tubular
member has a taper in its bore to assist in the sealing engagement of the first

and second components.



second |l ength of tubing is connected to a source of dialysate. .
of - Claim 22 furc} ]’f’l (® —0
in fluid conmuni cation with t eS4 “second .

2
23 - 25. The connector assenbly
conprising: a Y-set connector

| engt h of tubing;

wherein t

t het er

a container of dialysate in fluid conmmunicatig
the Y-set connector; a second container in fluid communicati ongss

Y-set connector; POT a cat hetvericosmnettuaderoserirahnzagion | engt h

is insertable i n'f"b'"’§°“155‘l’°f“bnt to performdialy
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(57) Abstract

A tube connector assembly, preferably for medical
use, is provided having a key component and a ld lock
component to provide fluid communication between a
fluid source and a destination such as a patient. The
lid Jock component includes a removably lockable lid.
The lid is held closed in a locked position by stops
located on at least one flexible arm integrally formed and
selectively displaceable in the lid lock component. The
lid is forced open by a longitudinal key within the key
component, The key spreads the flexible arms so that
the formerly locked 1id is capable of passing through an
opening created between the fiexible arms to clear the
stops. The lid is converted into a position parallel to
the length of the lid lock component to provide fluid
communication between tubing connected to the lid lock
component. The connector assembly can be used for
dialysis and the like.
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