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In support of the (Convention) Application made by:
BECTON, DICKINSON and COMPANY

for a patent for an invention entitled: APPARATUS AND METHOD FOR CONNECTING
A PASSAGEWAY AND OPENING WITH A CONNECTOR
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Delete the following if not a Convention Application.

The basic applications) as defined by section 141 (142) of the Act was (were) made

in U.S.A. on 19 September 1988
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by Mark G. Metzger

The basic application(s) referred to in this paragraph is (ate) the first application(s) made in
a Convention country in respect of the invention the subject of the application.

aH-am-{Wa arg)the actual inventor(s) of the invention.
or Mark G. Metzger of 1956 E. Somerville Drive, Sandy, Utah
b) 84093, U.S.A.

is (e¥e) the actual inventor(s) of the invention and the facts upon which
the applicant company

is (a#e) entitled to make the application are as follows:

The applicant is the assignee of the invention
from the said actual inventor
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(57) Claim
1. A connector for connecting a catheter adaptor, which

is in turn connected to a catheter, to a plurality of
openings of the connector, comprising:

a body with a first end and a second end and a first
part on the first end and a second part on the second end,
the body having a passageway aligned along an axis of the
body and passing through the first part from the first end
into the body, the body having the plurality of openings
in the second part with each of tlie openings being
generally parallel to the axis of the body and extending
through the second part from the second end to the
passageway, the passageway extending from the first end to
at least the second part of the body to permit
communication through the bodyv from the first end to the
second end, the body at the first part being shaped and
located for cooperative interengagement with the catheter
adapter to permit communication of the passageway with the
catheter adaptor and the catheter connected thereto; and

a probe tube with a lumen therethrough, the probe
tube passing through at least one of the openings and
extinding into a portion of the passageway providing the
lumen between the first end to the second end.
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Complete Specification for the invention entitled:
APPARATUS AND METHOD FOR CONNECTING A PASSAGEWAY AND OPENING
WITH A CONNECTOR

The following statement is a full description of this invention
including the best method of performing it known to us/me:-
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Background of the Invention:

1. Field of the Invention. This invention

relates to an apparatus and method for connecting a
plurality of openings in a connector to a catheter
adapter, and more specifically, to an apparatus and
method for the passage through the connector of blood
samples, electric circuitry and the like between the
openings and a catheter.

2. Background Description. Connectors which

provide multiple ports for entry into a catheter lumen
are disclosed in United States Patents 3,766,916 and
4,096,860. In these patents Y-shaped fittings
designed for placement between a catheter adapter and
two infusion or sampling sets are shown. In patent
3,766,916 the Y-shaped fitting has a tapered front
portion to mate with a sleeve connected to the
catheter tube. The sleeve and taper are bonded with
epoxy and no other provision for securing them is
disclosed. One leg of the Y-shaped fitting is in-line
with the lumen of the catheter and the other joins the
fitting body at angle to the straight flow path
through the fitting. There are no threaded members on
the fitting to lock the connections with the catheter
or the infusion or sampling systems.
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. The fitting shown in United States Patent
4,096,860 is also Y-shaped and includes a threaded
connection so that the leading end of the fitting may
be screwed into the catheter hub to form a .locking

5 luer connection. The problem with Y-shaped fittings
of the type described is that the angqularly extending
leg tends to <create difficulties in |use. In

particular, the fitting and catheter hub or adapter
: have to be taped or secured to *“2 patient and the
'j 10 bulk of the Y-shaped fitting causes discomfort as well
3 as the possibility of torque applications by way of
the extended leg. The force transmitted through the
angled 1leg upon movement. of the patient whether
. intentional or inadvertent may dislodge or unscrew one
* 15 or more of the connections. Accidental disconnections
are dangerous to the patient since the proper
‘r medication of the patient requires secure and liquid
i R tight connections. Secure and fluid tight connections
L B prevent blood and fluid lose. A compact multiple port
A - 20 connector is lacking in the teachings of the déscribed
f Y-shaped fittings.
| One approach to providing a locking male 1luer
<. taper is shown in United States Patent number
L 4,266,815 where a tubing connector has a luer nut for
25 locking a male taper. The connector therein 1locates

-
*

« e the luer nut on a square part of the connector whereby
the entire connector must be twisted to make the
threaded connection. The connector disclosed joins
tubing through a female locking luer fitting when the

30 luer nut axially pulls the male and female luer tapers
together. The luer nut bears against a shoulder on
the connector to apply the locking axial load as the

>
(3
»

S
.

fitting 1is ‘threaded onto the female luer. The
difficulty in using this arrangement is that the luer
35 nut is not captured relative to the fitting so as to

S C O S

allow rotary movement for threading while axially
joining and locking the tapers. Only one lumen is




£
°

° °
£ o %
° °
3 a
°
& wo@ ©909 o090

®
LR °©
[
°
° °

-
e
°

L]
L

)
-
.
-

eeeo

" s

L X
.

o

e o

LS

i

10

15

20

25

30

-3 -

provided with this threaded locking luer connector.

The problems, difficulties and complications of the
described fittings are such that a compact locking
connector with multiple inlet ports for a catheter lumen
is needed but has been unavailable. The method of making
such a connection has also been unknown.

MARY OF THE INVENTION

In one broad form the present invention provides a
connector for connecting a catheter adaptor, which is in
turn connected to a catheter, to a plurality of openings
of the connector, comprising:

a body with a first end and a second end and a first
part on the first end and a second part on the second end,
the body having a passageway aligned along an axis of the
body and passing through the first part from the first end
into the body, the body having the plurality of openings
in the second part with each of the openings being
generally parallel to the axis of the body and extending
through the second part from the second end to the
passageway, the passageway extending from the first end to
at least the second part of the body to permit
communication through the body from the first end to the
second end, the body at the first part being shaped and
located for cooperative interengagement with the catheter
adapter to permit communication of the passageway with the
catheter adaptor and the catheter connected thereto; and

a probe tube with a lumen therethrough, the probe
tube passing through at least one of the openings and
extending into a portion of the passageway providing the
lumen between the first end to the second end.

Preferably a recess is part of the second end and
extends into the second part and has a bottom from which
the openings pass through the second part to the

passageway. A male luer taper may be located on the first

o=
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part of the body about the passageway and tapers outwardly
of the axis from the first end to an enlarged diameter
providing a place to connect an adapter. Further, an
annular groove may circumscribe the body immediately

adjacent to the enlarged diameter of male luper taper.
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In a preferred embodiment of the invention a luer

nut with an internally threaded «collar and an
apertured flanged end seats within the annular gfoove
and.the collar extends over the male luer taper. The
fit between the groove and flanged portion permits
rotary but not axial movement of the luer nut relative
to the taper so as to provide a threaded locking luer.

In a preferred application of the connector the
lumen defined by the combination of one of the
openings and a portion of the passageway may contain a
part of an electrical circuit connecting a catheter
transducer to a circuit for transmitting and receiving
electrical excitations and signals, respectively. The
transducer may be a pressure probe.

The connector of the present invention may include
at least a venting and electrical circuit and a tube
each in one of the of openings. There 1is a
substantially parallel spaced a part relation between
the tube, the electrical circuit and the axis of the
connector. The tube extends from the pa§sageway
through the second part and beyond the éecond end.

In an alternate form a coupling in the form of a
tubular inlet extends outwardly of the second end from
the bottom of the recess for providing a place to
receive a cable sheath for the wires of an electric
circuit. The coupling and the openings are
substantially parallel to one another and the axis of
the body.

The present invention also includes a method for
providing a plurality of connections between openings
and a passageway. A connector having a body with a
first end and a second end and a first part on the
first end and a second ‘part on the second end is
provided with a passageway through the first part from
the first end into the body. A plurality of openings
in the second part are extended to at 1least the

e
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passageway to permit communication through the body
from the first end to the second end and the
passageway and at least one of the openings' are
essentially parallel to an axis of the body.

The method step of locating a male luer taper on
the body first part about the passageway so that the
male luer tapers outwardly of the axis from the first
end to an enlarged diameter with a place immediately
adjacent to the enlarged diameter to secure an
adapter. An annular groove is situated about the body
to connect the adapter. The method may include the
added step of placing an interhally threaded luer nut
with a collar extending over the male luer taper and
an apertured flanged portion shaped to seat within the
annular groove thereby permitting rotary but not axial
movement of the 1luer nut relatiVe to the taper so as
to provide a threaded locking 1luer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 side elevational view of a preferred
embodiment of a connector for providing communication
between a passageway 1into a catheter 1lumen and
openings for infusion, sampling or circuitry.

Figure 2 is a perspective view of the preferred
embodiment of a connector shown from an angle which
discloses the tubes extending from the openings for
infusion, sampling, venting or circuitry.

Figqure 3 1is an enlarged cross sectional view,
taken along line 3-3 of Figure 1, of the connector of
the present invention with tubing and circuitry
passing through the openings from outside the
connector to a catheter: adapter 1locked onto the
tapered part of the connector.
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Figure 4 1is an enlarged cross sectional view
& o similar to Figure 3, of an élterna;e form of the
SR ';v éonnector wherein an opening- includes a cable couplinq.
j ' extending from the end of the connector.

DETAILED DESCRIPTION OF THE DRAWING

While this invention 1is satisfied by embodiments

in many different forms, there 1is shown 1in the

10 drawings and will herein be described in detail a

preferred embodiment of the invention, with the

. understanding that the present disclosure 1is to be

considered as exemplary of the principles of the

invention and is not intended to 1limit the invention

15 to the embodiment 1illustrated. The scope of the

invention will be measured by the appended claims and
their equivalents.
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Figure 1 is the side elevational view illustrating

the overall appearance of the preferred embodiment of

20 a connector 10 used in combination with a catheter
assembly 11. The catheter assembly 11 includes a

catheter or other type of adapter 12 and a catheter

13. The catheter 13 is a thin flexible polymeric thin

;i' wall tube extruded- from material such as
| 25 polyurethane. A tapered ¢tip 14 1s wused on the
catheter tube 13 to ease insertion with an introducer

e e’ technique. The catheter 13 is connected for
communication with the adapter 12. Extending from the

connector 10 in the direction opposite of the catheter

30 adapter 12 are a pair of tubes 15 and 16. Tube 15 is

for taking samples or administering an infusate. Tube

16 is for providing an atmosphere reference and for

carrying an eleitrical circuit to a probe (not shown)

'disposed within the catheter 13. Representative of a

35 portion of the electrical circuit, wires or other
conductors 17 extend through probe tube 16. The

catheter assembly 11 and the connector 10 are
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preferably symmetrical about the plane of the paper on
which Figure 1 is shown. ' .

- Figure 2 is a perspective -view of the preferred
émbodiment of the connector 10 shown from an angle
which discloses the tubes 15 and 16 and how they enter
openings 18 and 19 respectively, in connector 10.
Although not required, the parts of the connector 10
are preferably molded of a transparent plastic
material such as polyvinyl <chloride, acrylic or
polycarbonate. The perspective illustration of Figure
2 shows the conjugate cooperative relationship between
the catheter adapter 12 and the connector 10. More
specifically, the catheter adapter 12 includes con the
inside thereof a female luer taper 20 and a radially
outward extending flanged end 21 having a luer thread
22 as shown in Figure 3.

A luer nut 23, shown in Figures 2 and 3, extends
over the threaded end of catheter adapter 12. In
particular, luer nut 23 includes an apertured flange
end wall 24 the aperture of which is generally"coaxial
with axis A. Luer nut 23 also includes an internal or
female luer thread 25. The thread 25 is shaped and
positioned to cooperate with 1luer thread 22 on
catheter adapter 12. The apertured flange end wall 24
is of an axial thickness sufficient to provide a
bearing-like area of adequate strength and size to
permit the luer nut 23 to be supported for rotary but
not axial motion relative to the catheter adapter 12.

The connector body 26 in Figure 3 has a first part
27 extending from a first end 28 with a male 1luer
taper 29 1located for cooperative interengagement to
conjugate with the female luer taper 20 on catheter
adapter 12. That is to say that luer tapers 20 and 29
are such that a fluid tight junction is obtained upon
axial movement of one into the other. Connector body
26 also includes a second part 30 extending from a
second end 31 having an annular flange 32 with a




radial wall 33 against which the luer nut 23 bears

. during unthreading of the luer nut in the nature of an

axial thrust bearing relationship. Notmal to radial

wall 53 and upoﬁ connector body 26 is a annular'groove

5 34 which circumscribes the connector body 26 1in the

area of the second part 30 immediately adjacent to

radial wall 33. The annular groove 34 forms a bearing

surface for the apertured flange end wall 24 of 1luer

nut 23. Axially along connector body 26 toward male

10 luer taper 29 but defining the annular groove 34 is a
shoulder 35 which is the part of the annular groove 34

oe designed to take the axial thrust of the luer nut 23
as it 1is threaded onto the catheter adapter 12. The

o e thrust is thereby exerted upon the male luer taper 29
15 to seat and lock the male luer taper 29 to the female
luer taper 20 of the adapter 12.

| o e Within connector body 26 there is a passageway 36
5 positioned along axis A and immediately beneath the

first part 27 of the connector body 26 which includes
é 20 the male luer taper 29. Passageway 36 is in the form
o® o of a hollow cavity or bore which extends axially from
s o0 the first end into the connector body 26 to beyond the
ﬁ point where the male luer taper 29 ends. As part of

°
<
oo0o0

°
¢

o 3%, the second end and extending into the second part 30
25 of connector body 26 from the annular flange 32 is a
recess 37 in the form of chamfered hole with a bottom

o 7 38 through which openings 18 and 19 pass.
Opening 18 has a substantially uniform diameter
until a reduced section 39 1is reached. Reduced

ST e —————

30 section 39 connects the uniform part of opening 18
with passageway 36. Opening 19 has a substantially
uniform diameter throughout and extends from the
bottom 38 of the recess 37 to the passageway 36. As
shown in Figqure 3 opening 18 has a tube 15 which seats

P 35 against the reduced section 39. Opening 19 has a tube

16 which extends completely through the second part of

connector body 26 from the recess 37 to the passageway

=
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36. Tube 16 is longer than it 1is shown in Figure 3;
thus ‘being the conduit through which wires or other

. conductors 17 are passed from the -outside and .

atmospheric 'venting is carried into the ‘'catheter.
Those skilled in the art will appreciate that
electrical circuitry necessary to provide a pressure
probe of the strain gauge type can be connected by
means of wires 17 extending through tube 16 from
outside the:connector body 26 through the opening 19,
the passageway 36 and into a lumen 40 of the catheter
13, see Figure 2.

Figure 4 1is an enlarged cross sectional view, of
an alternate form of the connector 10a with a
connector body 26a wherein a pair of openings 18a and
19a are provided. Opening 19a includes a coupling 41
extending from a second end 3la of the connector 26a.
A catheter or other type of adapter 12a includes on
the inside thereof a female 1luer taper 20a and a
radially outward extending flanged end 2la having a
luer thread 22a. 5

A luer nut 23a, shown in Figure 4, extends over
the threaded end of <catheter adapter 12a. In
particular, luer nut 23a includes an apertured flange
end wall "24a the aperture of which is generally
coaxial with axis A. Luer nut 23a also includes an
internal or female luer thread 25a. The thread 25a is
shaped and positioned to cooperate with 1luer thread
22a on catheter adapter 12a. The apertured flange end
wall 24a 1is of an axial thickness sufficient to
provide a bearing-like area of adequate strength and
size to permit the luer nut 23a to be supported for
rotary but not axial motion relative to the catheter
adapter 12a.

The cooperative rotary engagement of the luer nut
23a and the catheter adapter 12a results because
connector body 26 includes a first part 27a extending
from a first end 28a with a male luer taper 29a
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designed to cooperate for. conjugate interengagement
with female luer taper 20a on catheter adapter 12a.
That is to say‘fhat luer tapers 20a and 29a are such
that a f£luid tight junction is obtained upon axial
movement of one into the other. Connector body 26a
also includes a second part 30a extending from a
second end 31a having an annular flange 32a with a
radial wall 33a against which the luer nut 23a applies
axial thrust. Normal to radial wall 33a and upon
connector body 26a 1is a annular groove 34a which
circumscribes the connector body 26a in the area of
the second part 30a immediately adjacent to radial
wall 33a.
surface for the apertured flange end wall 24a of 1luer
nut 23a. Axially along connector body 26a toward male

luer taper 29a but within the annular groove 34a is a

The annular groove 34a forms a bearing

shoulder 35a which is part of the annular groove 34a
designed to take the axial thrust of the luer nut 23a
as it is threaded onto the catheter adapter 112a. The
thrust is thereby exerted upon the male luer téper 29%a
to seat and lock the male luer taper 29a to the female
luer taper 20a of the adapter 12a.

Within connector body 26a there is a passageway
36a positioned aloné axis A and immediately beneath
the first part 27a of the connector body 26a which
includes the male luer taper 29a. Passageway 36a 1is
in the form of a hollow cavity or bore which extends
axially into the connector body 26a from the first end
to the point where the male luer tapef 29a ends. As
part of the second end and extending into the second
part 30a of connector body 26a from the annular flange
32a is a recess 37a in the form of a chamfered hole
with a bottom 38a through which openings 18a and 19a
.pass. o
Opening 18a has a substantially uniform diameter
until a reduced section 39a is reached. Reduced
section 39a connects the opening 18a with passageway

o=,



36a. Opening 19a has a substantially uniform diameter
throughout and .extends from the bottom 38a of the
i recess- 37a to the passageway 36a. As shown in Figure
4 opening 18a has a'tlibe_ 15a which seats against the
5 reduced section 39a. Opening 19a has a tube 16a which
extends completely through the second part of
connector body 26a from the coupling 41 in recess 37a
to the passageway 36a. Tube l6a is longer than it is
> shown in Figure 4; tube 16a 1is the conduit through
! 10 which wires or other conductors 17a are passed from
the outside into the catheter. Tube 1l6a is used to

provide an atmospheric reference vent for the probe.
Coupling 41 provides a place into which a cable sheath
(not shown) may be inserted and glued.

‘s 15 Those skilled in the art will appreciate that

KRS electrical circuitry necessary to provide a pressure

» » probe of the strain gauge type can be connected by

. . means of wires 17a extending through the cable sheath

i) ' secure in the coupling 41 and tube 16a from outside

20 the connector body 26a through the opening 19a, the

i passageway 36a and into a lumen 40a of the catheter

i ¢ 13a. Changes in the materials described, the probe

| mentioned and the particular configuration of the
connector disclosed may be made without departing from

25 the scope of the invention covered by the claims which
follow.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A connector for connecting a catheter adaptor, which
is in turn connected to a catheter, to a plurality of

openings of the connector, comprising:

T S : : p o : E
i e L e R 1 e G B e e e R AN 807 e R

5 a body with a first end and a second end and a first

part on the first end and a second part on the second end,

o the body having a passageway aligned along an axis of the
body and passing through the first part from the first end
into the body, the body having the plurality of openings

1 10 in the second part with each of the openings being
generally parallel to the axis of the body and extending
through the second part from the second end to the
passageway, the passageway extending from the first end to
at least the second part of the body to permit

R
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15 communication through the body from the first end to the
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second end, the body at the first part being shaped and

-
- -
e}

-

; located for cooperative interengagement with the catheter

adapter to permit communication of the passageway with the

E catheter adaptor and the catheter connected thereto; and

20 a probe tube with a lumen therethrough, the probe
tube passing through at least one of the openings and

v | extending into a portion of the passageway providing the

lumen between the first end to the second end.

¢ 2. The connector of claim 1 wherein a recess is included

25 as part of the second end for extending into the second
part, the recess having a bottom from which the openings

pass through the second part to the passageway.

ana
~

:° 3. The connector of claim 1 wherein the body includes a

oo o o b T et o i ST A E b N T

male luer taper located on the first part of the body

i 30 about the passageway and tapering outwardly of the axis
from the first end to an enlarged diameter for providing a
place to connect the catheter adaptor.

4.The connector of claim 3 wherein the body includes an

annular groove about the body immediately adjacent to the




enlafged diameter of the male luer taper.
5. The connector of claim 4 wherein a luer nut having an
internally threaded collar with an apertured flanged end
shaped to seat within the annular groove with the collar
5 extending over the male luer taper, the fit between the
groove and collar permitting rotary but not axial movement
of the luer nut relative to the connector so as to provide
a threaded locking luer.
6. The connector of claim 5 wherein the probe tube lumen
10 contains therein an electrical circuit connecting a

catheter transducer attached to the first end to a circuit

toe for receiving input signals from the catheter transducer,
.:%'E the electrical circuitry passing through the probe tube
o e 0 lumen and the passageway.
eoone 15 7. The connector of claim 6 wherein the transducer is a
DH,: pressure probe.
roet 8. The connector of claim 1 wherein the plurality of

openings carry at least an electrical circuit and a tube
in substantially parallel spaced apart relation to one
te 20 another and to the axis.
' 9. The connector of claim 8 wherein the tube extends

TR from the passageway through the second part and beyond the

ot second end.
: 10. The connector of claim 1 wherein the fixst and second

25 ends are substantially parallel to one another.

11. The connector of claim 10 made of a polymeric

-
e
o
°

coo

substance.

. an

mne
e
L]

a 9

12. The connector of claim 11 wherein the polymeric

o

substance is molded to make the body.

.

SE=T

30 13. The connector of claim 2 wherein a coupling in the
form of a tubular inlet extends from a bottom of the
recess within the body second part providing connection
with at least one of the openings.

? 14. The connector of claim 13 wherein the coupling is
35 substantially parallel to the openings and to the axis of

IO Yo




the body.
15. A connector as hereinbefore described with reference

to the accompanying drawings.
DATED this 27th day of March 1992

BECTON DICKINSON AND COMPANY
Patent Attorneys for the
Applicant:

F.B. RICE & CO.
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