R 4
-

¥ «f

COMMONWEALTH OF AUSTRALIA . 5 9 @ 2

Patents Act 19'52

9

CONVENTION APPLICATION FOR A STANDARD PATENT

X /WE, BECTON, DICKINSON AND COMPANY, a company incorporated
. under the laws of New Jersey of One Becton Drive,

i : Franklin Lakes, New Jersey, 07417-1880, United States
i of America ' ,

1 hereby apply for the grant of a Standard Patent for an
invention entitled:

» ) HUB CONFIGURATION

T R
-

which is described in the accompanying complete specification.

This application is made under the provision of Part XVl of
the Patents Act 1952 and is based on an application for a
patent or similar protection made

in United States of America on 27 March 1987
No. ( 041,011)

APRLCATION ACCEPTED AND AMENDMENTS

K
. ALLOWED P AR * - PSIeY
t‘ L]
R&gLOur address for service is: o
F.B. RICE & CO.,
28A Montague fe.
Balmain NSW 2041
' Dated this 23rd  day of Marg) 198% /f LGDGED AT SUB.GFFCE

S
S , 2 4 MAR 1988
By: Sydney

Registered Patent Attorney

To: The Commissioner of Patents
‘COMMONWEALTH OF AUSTRALIA

s

e A il Wom i




-y

Commonwealth of Australia
N The Patents Act 1952

DECLARATION IN SUPPORT

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

-

for a patent for an invention entitled: HUB CONFIGURATION

I (We) Raymond P. Ohlmuller

of and care of the applicant company do solemnly and sincerely declare as follows:

ak kamx (W¥eraxe) xhevap pltcantts) focthexpatenk
or
b) I am (W& 3t%) authorised by the applicant(s¥ for the patent to make this declaration on its behalf.

Delete the following if not a Convention Application,

- ‘ The basic application(s) as defined by section 141 (242) of the Act was (xzere) made

:', - on 27 March 1987 in United States of America
ce tTw
¢t om b11:4
LI L] N

~ %R ble:q

by Billy M. Jensen
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1. An apparatus arranged to hold the relative coaxial
relationship between a first and second member during an
assembly operation while permitting controlled axial
movement along the common axis of the first and second
members comprising:

& Pirst wember elongated along the axis thereof and
being hollow internally;

a web disposed within said first member and having a
central opening in alignmant with the axis of said first
member ;

res.lient cantilever means supported by said web and
having a distal portion being capable of deflection in a
radial direction generally normal to the axis;

a second member which, when positioned along the
common axis of said first and second members and within
said central opening of said web, passes through said

distal portion; and

contact means positioned on said distal portion to
001/2
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frictionally engage a surface of said second member and
resist axial movement of said second member relative to
said first member during an assembly operation.

2. The apparatus of claim 1 wherein said first and
second members are held in axial alignrent relative to one
another by said contact means of said distal portion
preventing radial 6r axial movement relative to one
another without application of direct force therebetween.
3. The apparatus of claim 2 wherein said first member is
a pOIYmeric molded disposable medical hub for use in
controlling a needle, cannula or stylet.

‘4. The apparatus of claim 3 wherein said second member

is hollow needle fashioned of metal and sharpened at an
end to be positioned away from said hub and said contact
means of said distal portion resists the change in axial

relationship between said hub and needle during an

assembly operation,
12. A process for assembling a first elongated hollow
cylindrical member and a second cylindrical member axially
ahd concentrically therewithin including the follewing
steps, | '

positioning the first memher in alignment with the
axls of the second member, -

moving the members along the common axis to one
another, '

inserting the second mcmber into and partially
through the first member,

engaging the surface of the second member with a
resilient means formed within the hollow of the first
member,

flexing the resilient means so the second member
passes into the firs& member,

holding the second member in a pre-determined axial
relation relative to the first member by the engagement of
the resilient means, and
| bonding the first and second members permanently
togethér. '




COMMONWEALTH OF AUSTRALIA 5 9 9 2 @ 9

Patent Act 1952 .

COMPLETE

SPECIFICATTION

Application Number

Lodged

(ORIGINAL)

Complete Specification Lodged

Priority

Related Art

Accepted

Published

e

Class Int. Class

e ’
oo document  comaigs e |
;:mmmmu ede n::: e

——————as s g 1
e s e e e g

nd o correct for  priuriug:
P7 March 1987

e S
——, K

—
ey o
Ve bemret s e
tian,

Name of Applicant

. Address of Applicant

LALES
L3

Actual Inventor/¥

Address for Service

BECTON, DICKINSON AND COMPANY

One Becton, Drive, Franklin
Lakes, New Jersey 07417-1880
United States of America

BILLY M. JENSEN

F.B. RICE & CO.,
Patent Attorneys,
28A Montague Street,
BALMAIN 2041,

Complete Specification for the invention entitled:

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

HUB CONFIGURATION

S S,



S X A U\

BACKGROUND OF THE INVENTION
This invention relates to an apparatus having a

g ' néedle, cannula or stylet hub that holds same in
position during bonding. The apparatus .ihcludes at
least a deflectable member which resiliently . engages
the needle, cannula or stylet and holds the axially
‘relatiopship between the needle, cannula or stj/let and
the hub while a bonding cement sets. Also disclosed
is a process including the steps of resiliently

L, 10 engaging the needle, cannula or stylet by means of a
::::. portion .on the hub during the assembly process and
:":.' holding the axial position between them during a
et ot bonéing operation.

E.’.:' In the past hubs have been arranged wherein the
ceenet needle, cannula or stylet is pressed into the hub and

held "there by an interference fit or by an extra
wedging member. These techniques cause the assembly

fatee! to be 1largely a press fit which is subject to the
JANC tolerances in the manufacture of the outside dimension
e e 20 of the needle, cannula or stylet and/or the inside
HE ' dimension of the hub. Such tolerances in dimensions

when added to differences in material elasticity for

polymeric hubs and metal needles, cannular or stylets

coee cause uncertainty with respect to the security of the
vy Yt needle, cannula or stylet within the hub.

In order to overcome these concerns technigues

such as welding, cementing, and the Jike have been

' added ,to the process to assure that the connection
": between the hub and the needle, cannula or stylet is
’ 30 4sec'ure.~ This is ©particularly impqrtant; if the :
needle, cannula or stylet were to be released from the

hub, same could enter a human blood stream and cause
* ser‘ious 'injuiy to a patient. A reliable bond . to
secure the hub and the needle, cannula or stylet is

TAL
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required. Accuracy of the axial location between the

hub and thé needle, cannula or stylet are essential.

Heretofore,:- the length of needle, cannula or ‘stylet
extension from the hub was established by a shoulder
against which the needle, cannula or stylet abutted.
Tolerances could shift the axial relationship and
ultimately affect the catheter axial placemenf
relative to its needle.

SUMMARY OF DISCLOSURE
Disclosed is a hub ‘having a hollow 1internal
structure wherein a web portion extends inwardly and

includes resilient cantilever means arranged to engaade
the outer diameter of a stylet, cannula, or needle.
Such means are, in their relaxed position, spaced
apart a distance less than the diameter of the stylet,
cannula, or needle whereby insertion o¢f the cannula,
stylet, or needle will deflect the means and form a
controllecd friction fit. The deflection 1is used to
hold the axial relationship of the hub to the stylet,
cannula, or neéedle until they can be permanently
secured by means of cement, welding, or the like. 1In
addition such means permit the axial tolerance of the
hub and needle, stylet or cannula to be overcome by an
assembly technique which permits adjustment.

In the specific hub configuration . the hollow
central portion includes a web from which extend
cantilever arme or a mouth having distal lips. Either
structure will expand upon axial insertion of the
stylet, cannula, or needle. This expansion 1is the
deflection at the distal end of the cantilever and ‘'is
used as a resilient spring-like arrangement which
resists* axial movement between the hub and the
qannula, stylet, or needle during the further :-final

-
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assembly.

The method of axially aligning the hub and the
stylet, cannula, or needle and subseguent movement
along the aligned axis for engagement betwveen ‘the two
and deflection of the ca"tileQer means 1s disclosed.
Once.the hub and stylet have been assembled, they are
held in théir relative axial. relationship until
permanent: bonding is complete.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a side cross-sectional view of one

embodiment of the disclosed invention showing the hub
and  a needle . disposed within the hub and engaged
thereby.

Figure 2 is an end view looking into the hub of
figure 1 from the end which is c¢pposite to that from
which the needle extends; shown therein are the endés
of the cantilever arms which resiliently deflect to
hold the nesedle end.

Figure 3 is a side cross-sectional view of another
embodiment wherein the needle is held within the hub
by an extending mouth having lips which are cantilever
and distal ‘from the base or support for the mouth;
these 1lips deflect in order to form a resilient
circumferential restraining means to hold the axial
relationship of the needle and hub. .

Figure 4 is an end view looking into the hub of
figure 3 from the end which is opposite to that from
which the needle extends; shown therein is the 1lips
which resiliently deflect to hold the needle end.

DETAILED DESCRIPTION OF THE DISCLOSURE
In «figure ) there is shown a cross~sectional view

of a apparatus 10. The apparatus 10 consists of a hub

. Ol
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or handle 11 molded from a polymeric material such as

styrene, ‘acrylics, propianate, polycarbonate, and
other polymers, The hub '¢r handle 11 includes a
hollow inside 12 which forms a passage entirely
through the hub or handle 11. Deposed within the

center of the hollow inside 12 is a web 13 which
extends. inwardly from the hub ‘or handle 11 to a
Web 13 is molcded as part ofvthe
Hub or handle 11 has a

during

central opening 124d.
hub and is integral therewith.
handle ‘end lla
manipulation of the hub or handle 11.

where same is grasped
Passing through
the central opening 12a and concentrically therewith
is axis A-A shown as a broken center line in figure 1.

about the

extending from web 13 is a resilient means 14 having

Positioned central- opening 1l2a and
distal portions 15 which are furthest from web 13 and
nearest handle end lla of handle or hub 1l1. A needle,
cannula, or stylet 16 is shown positioned within and
extending through the resilient means 14 with a needle
end 17 located toward the handle end 1lla of hub or
handle 11.

ground bevel or point 18.

The opposite end of the needle 16 has a

During dssembly the needle 16 is axially aligned
along axis A-A with its end 17 toward the handle or
hub 11 whereby relative motion therebetween will move
the needle end 17 and needle 16 into the hollow inside
12 of the hub or handle 11 until the end 17 has past
through central opeéening 12a and has been located ail
the way through the central opening l2a. Needle end
17 thus extends through the distal portion 15 of the
resilient means 14 and 1is therein adjustable for
length. In the past the end of the needle would seat
or abut a, shoulder in the hub and the extension from
:the hub would be a function of the needle length.

#



With the present approach the 1length extended is

merely a result of the position to which it is*

inserted. "Needle extension from the hub is. important:

since the 1lie distance is a . function thereof.

Specifically, the setb. -k or space to the end of the

catheter from the tip of the needle is critical and
adjustment for needle length tolerance is important.

The natural cantilever spring-like tendency of fhe

distal portion 15 expands same: from an . initial

10 position or dimension therebetween to a deflected or

greater position which is largér because same includes

the deflection of the distal ‘portion 15. The

T deflection expands the distal portion 15 radially

te outward whereby the space therethrough is now the
diameter of the needle end 17 disposed therebetween.
The end of the handle or hub 11 which the needle
16 is first axially moved into is 11k and is opposite
e the handie end thersof lla. Within end 1lb there is a
space or rece¢ss 19 which circumscribes the needle 16

c&::t 20 and is provided for receiving cement such as epoxy to
¢« tr. ' bond the needle 16 to the handle or hub 1l1. It can be
et appreciated that the resilient means 14 will hold the
KT axial relaEionship between the needle 16 and the

handle or hub ‘11 during the setting process for the

cement eveén if heat is used., The cement is designated

e as 20 and is shown located within the recess or space
19 defined by the needle 16 and the handle or hub 11,

Figures 1 and 3 are numbered essentially the same

as regarcds portions thereof which are identical. It

30 should be appreciated, however, that the devices shown

in fiqdures 1 and 3 are alternate embodiments of the

same invention and that the differences which exist

are oniy in the manner whereby the resilient means 14

and the distal portion 15 are specifically

w_
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That is to say that, in fiqures 1 and 2

configured.

the resilient means 14 consists of a pair of
oppositely ' . opposed cantilever - arms 21 having
individual needle arcuate contacting surfaces 22 as

best shown in figure 2 an end view of the device of

figure 1. Those skilled in the art will no doubt
appreciatg that the cantilever arms 21 :will act és'
extended leaf springs and deflect or move apart the
distance represented by the deflectiovon in order to

engage by means of arcuate contact surfaces 22 which

are shown best in figure 2 as a part of an arc of the

“circle formed by the diameter of the needle 16.

In the device shown in figure 3 those parts which
are identical are labeled with the same figure numbers
This alternate embodiment of

as used in figure 1.

apparatus 10 also has resilient means 14 and with a
distal

extending mouth or

these

23 which
This
such that the mouth or spout 23 is thinned in the area

portion 15 and are- specifically an

spout terminates in a

circumscribing 1lip 24. alternate arrangement is

of circumscribing 1lip 24 but has chordal flats 24a,

see figure 4. As the needle 16 1is disposed

'therewithin‘ the 1lip 24 expands radially outward

the

relative to axis A-A an amount equal to
deflection. The construction shewn in fiqures 3 and {4
is particularly useful for needles, cannula, or

stylets which have a relatively small diameter such as

those used fbr pediatric sizes. The arrangement of a

circumscribing 1lip 24 and more particularly the
chordal flats 24a give particularly good vise-like
contact between the needle 16 diameter and the

extending mouth or spout 23. Consequehtly,-there.is
firm engagement which secures the axial position of
the needle 16 relative to the handle or hub 11 during

-
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the cementing or bonding process.

The preferred method of assembly  includes 'the
steps of positioning the hub or handle 11 in alignment
with axis A-A and the needle 16 also in alignment with
axis A-A, and then'moving either one or both of them
along the axis A-A toward each other until they are
completely engagedvand the preferred 1length of;needle
extension achieved. ' More Epecifically and in
connection with the preferred method, the needle 16 is
inserted into the hub or handle 11 with the handle end
17 of the needle 16 first éngaging the resilient means
14 and flexing same by deflecting the distal portion
15. Insertion is to a prescribed needle, cannula or
stylet length without concern for tolerances because
the needle, cénnula or stylet can be axially inserted

~against the resistance of the resilient means in a

controlled manner to the preferred extension 1length.
Thereafter, the needle 16 1is held in its preferred
axial position relative to the handle or hub 11 during
a bonding operation including the insertion of epoxy
cement 20 'into the space or recéss 19 and the curing
of same to permanently hold the needle 16 securely
relative to the handle or hub 11.

While two ~embodiments ‘have been shown .= and
described with respect to the present invention, those
skilled in the art will no doubt appreciate that the
invention can be practiced without difficulty by
changing the materials, the particular configquration
of the resilient means or the steps of the process
used to insert the needle into the handle or hub.
With regard to the latter, insertion can be made from
the other end or the option of holding the needle
while moving the hub is possible. 1In the tlaims which
follow the concept sought to be protected is not the

.
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particular configuration materials or order of the
assembly steps, but the idea of holding one member

N

relative to the other by resilient interconnection with an
assembly technique and process that is controllable and
5 adjustable. Subsequently the hub and needle are

=}

permanently secured to each other.




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. An apparatus arranged to hold the relative coaxial
relationship between a first and second member during an
assembly operation while permitting controlled axial
movement along the common axis of the first and second
members comprising:

a first member elongated along the axis thereof and

being hollow internally;
a web disposed within said first member and having a

ﬁ central opening in alignment with the axis of said first
member;
Pogte, resilient cantilever wmeans supported by said web and
::;’ having a distal portion Leing capable of deflection in a

(3

radial directicn generally normal to the axis;

a second member which, when positioned along the
common axis of said first and second members and within
said central opening of said web, passes through said
distal portion; and

contact means positioned on said distal portion to
frictionally engage a surface of said second member and
resist axial movement of said se-ond member relative tn
said first member during an assembly operation.

2. The apparatus of claim 1 wherein said first and
. second members are held in axial alignrent relative to one
another by said contact means of said distal portion

e

preventing radial or axial movement relative to one
LA another without application of direct force therebetween.
3. The apparatus of claim 2 wherein said first member is

a polymeric molded disposable medical hub for use in

;;i controlling a needle, cannula or stylet.

v 4. The apparatus of claim 3 wherrin said second member
is hollow needle fashioned of metal and sharpened at an
end to be positioned away from said hub and said contact
means of said distal portion resists the change in axial
relationship between said hub and needle during an

BA(, . assembly operation.
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5. The apparatus of claim 4 wherein the assembly
operation includes bonding said needle permanently to said
hub.

6. The apparatus of claim 1 wherein said resilient means
is composed of a pair of extending cantilever arms
supported from said web about said central opening.

7. The apparatus of claim 2 wherein said contact means
of said distal portion on the ends of said extending arms
away from said web inglude radially inward portion located
opposite one another in upposed viselike relation for
establishing a predefined space therebetween.

8. The apparatus of claim 7 wherein said pre¢-:defined
space is of a dimension less than the cross-sectional size
of said second member whereby the resilience of said
extending arms deflects said distal portion to
frictionally engages and compressively grip said second
member .

9. The apparatus of claim 8 vherein said distal portion
is arcuate for defining a sppce which is generally
circular.

10. The appafatus of claim 1 wherein sald resilient means
is shaped like an extending spcut and said contact means
of said distal portion is on the end of said spout away
from said web and a lip positioned upon the gad*~=1lw
inward extent said spout so as to establish a
predetermined opening therewithin.

11. The apparatus of claim 10 wherein said pre-determined
opening is circular in cross-section and has chordal flat
across from one another to establish a space therebetween
which is less than the transverse dimension of said second
member which is tubular whereby the radial resilience of
said spout causes said lip to engage said second member
preventing movement between said members.

12. A process for assembling a first elongated lollow
cylindrical member and a second cylindrical member axially
and concentrically therewithin including the f£ollowing
steps,;
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positioning the first member in alignment with the
axis of the second member,

moving the members along the common axis to one
another,

inserting the second member into and partially
through the first member,

engaging the surface of the second member with a
resilient means formed within the hollow of the first
member,

£lexing the resilient means so the second member
passes into the first member,

holding the second member in a pre-determined axial
relation relative to the first member by the engagement of
the r=<ilient means, and

bonding the first and second members permanently
together.
13." The process of claim 12 wherein the bonding step
includes placing a cement in a space provided between the
first and second members.
14, The process of claim 12 wherein the step of flexing
the resilient means includes moving a portion thereof from
a first position of relaxation to a second position of
deflection as a result of lodgement of the second member
within the resilient means of th2 first member.
15. The process of claim 12 wherein the step of flexing
stresses cantilever members near their extremities to form
a gripping vise with a friction fit therebetween and
holding the second member to the first member in a
predefined axial positjon during bonding.

DATED this 8th day o March 1990
BECTON, DICKINSON AND COMPANY
Patent Attorneys for the

Applicant:

F.B. RICE & CO.
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