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Title: INFUSION BUMP CAPTURE NEEDLE SHIELD

(57) Abstract: An infusion device includes a base for removably coupling to a fluid

FIG.1

5 deliver device, a needle hub supporting an introducer needle and a catheter for delivering
a substance to a patient. The infusion device includes a needle shield for covering the
introducer needle after inserting the catheter into the patient. The needle shield includes a
leg with a latching tab to couple to the coupling of the base until the legs spring outward to
release the coupling. The legs have inwardly extending overlapping arms with an aperture
receiving the introducer needle. A spring guard is formed on the needle shield and is
spring biased inwardly toward the introducer needle to contact the arms. The introducer
needle is retracted to release the arms allowing the arms to spring outwardly to disengage
from the coupling of the base and to enable spring guard to spring inwardly to cover the
tip of the introducer needle.
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Infusion Bump Capture Needle Shield

This application claims priority under 35 U.B8.C. §119{e} from U.5.
Provisional Application Serial No. 62/367,391, filed on July 27, 2016,

which is incorporated herein by reference in its entirety.

Field of the Invention

The present invention relates generally to infusion devices, and more
particularly, to subcutaneous infusion devices to be used in conjunction
with an infusion pump in the infusion of insulin and other medicaments.
The invention also relates to a catheter and introducer needle assembly
that includes a needle shicld that will safely shield the distal end of the
introducer needle after the needle has heen used to insert the catheter
into a patient. The needle shield is constructed to disengage from the
coupling of the infusion device after the introducer needle is withdrawn

from the catheter.

Background of the Invention

[8881] One mode of insulin infusion treatment inchades infusion pump
therapy via a catheter, needle or other type of cannula. Infusion pumps
have the advantage of continuous infusion of insulin, precision desing,
and programmable delivery schedules. These advantages result in more
accurate blood glucose control. In this mode of insulin infusion freatment,
the infusion pump remains attached to the user and required doses of

insulin are delivered to the user via the pump.

[6662] One type of cannula is a catheter, which generally is a tube that can
be inserted into the body to permit the administration of fluids. In infusion
pump therapy, the types and sizes of the catheter may vary, but generally,
the catheter is a thin, flexible tube. In some uses, however, it may be

larger and/or rigid. A rigid, hollow, metal needle may also be used in place

of a soft plastic catheter.
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[0063] One type of conventional infusion device, known as an infusion set,
includes a catheter assembly connected to a pump by a tubing set, and &
separate insertion device inserts and/or attaches the catheter assembly
into/to a user via an introducer needle provided as part of the infusion
device. The infusion device and insertion device can also be combined into

gne unit.

{8084] Another type of insulin infusion device, known as a “patch pump,”
has recently become available. Unlike a conventional infusion pump, a
patch pump is an integrated device that combines most or all of the fhad
components in a single housing that is adhesively attached to an infusion
site, and does not require the use of a separate tubing set. A patch pump
adheres to the skin, contains insulin {or other medication}, and delivers
the drug over a period of time, either transdermal, or via an integrated
subcutaneous mini-catheter. Some patch pumps communicate with a
separate controller device wirelessly {such as one sold under the brand

name OmniPod®), while others are completely seif-contained.

{00851 A conventional infusion device can include a fluid connector, which
may be releasably attached to a base that can be secured to a user’s skin.
An infusion pump supplies fluid to a catheter via the {luid connector/base

engagement,

{6066} Additionally, to protect the cannula and/or introducer needle prior
to insertion, conventional devices often include a needle guard that is
removed prior to use. These needle guards, however, are often very small
and may be difficult to grasp, particularly for people with impaired
dexterity. Additionally, conventional needle guards are often held in place
by friction alone. To remove such needle guards, patients must pull
and/or twist the needle guard, and the axial force required to remove such
needle guards may vary widely, {for example, based on manufacturing
tolerances. Further, with such needle guards, once the coefficient of static
friction is overcome, the guard may separate quickly, without providing an
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opportunity for a user to modify the applied force and potentially resulting
in a needle-stick injury. Further, there is a risk that the needle guard can
contact the needle during removal, potentially dulling the cannula or

introducer needle.

13867] The introducer needle after use is normally discarded. To prevent
needle stick from the introducer needle a shield is provided to cover the
introducer needle. Various needle shields have been developed to cover
the needle after use. Some needle shields are bulky, difficult to use,
required particular features or technigques to operate or can leave the

sharp end exposed.

[0088] Some of these needle shields can be easily disconnected from the
catheter hub before the needle shield covers the sharp distal tip of the
introducer needle. One mechanism o aveid premature disconnection
inchudes a plurality of fingers longitudinally extending from the needle
shield with tabs extending radially inwardly from the fingers that engage
the flange at the proximal end of the catheter hub. The fingers and tabs
hold the needle shield to the catheter. The configuration of the fingers and
tabs is designed such that the force needed o overcome the engagement
between the fingers and tabs and the catheter hub is greater than the
typical force needed to move the introducer needle proximally into the
needle shield. Once the introducer needle has been fully withdrawn into
the needle shicld, a greater force can be applied to remove the needle
shield from the catheter hub. The needle shield remains engaged with the
catheter until the introducer needle has been completely removed from the
catheter and is safely shielded in the needle shield. This configuration
dees not consistently ensure that the needle shield remains connected {o
the catheter hub until the introducer needle is locked in the needle shield.
This may be undesirable because the contaminated needle could then be

exposed increasing the chances for an accidental needlestick.

(P8 ]
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{0669} The prior devices are generally suitable for the intended purpose.

However, there is a continuing need for an improved needle shield that will

protect the user from accidental needlestick,

Summary of the Invention

[6818] One object of embodiments of the present invention is o
substantially address the above and other concerns, and provide improved
infusion devices. Another object of embodiments of the present invention
is to provide an infusion device having a needle hub assembly with a

needle shield.

{6611} These and other objects are substantially achieved by providing an
infusion device, including a base having a distal side for attaching te a
patient at an infusion site, a fluid connector that can be removably
coupled to the base, and a needle hub assembly, The needle hub
assembly includes a needle hub having a moveable needle shield for
covering an insertion needle after removing from the base. The base
includes a base section extending proximally from a surface of the base,
with & coupling for connecting to the fluid connector. The ncedle hub
supports an insertion needle that extends through a catheter coupled to
the base for the insertion of the catheter into the patient. A needie shield
slides within the needle hub during the separation of the needle hub from
the base to cover the tip of the insertion needle to prevent injury to the

patient.

{8012} The needle hub assembly of the invention inchudes a connection end
for connecting to the base of the infusion device for insertion of the
insertion needle and catheter into the patient. The needle hub assembly
has a necdle shield for sliding to an extended position after insertion o
slide over the insertion needle, The needle hub slides over the needle

shicld by pulling upward on the needie hub to retract the insertion needle

4
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from the catheter into the needle shield. The needle hub in the operating
position engages the needle shield to prevent the needle shield from
separating from the base. Sliding the needle hub o a position where the
needle shield is in an extended position enables the needle shield (o

separate from the base and cover the end of the needle.

{0813} The needle shield in one embodiment of the invention includes a
spring member having at least two legs that are spring biased cutwardly
from the axis of the introducer needle and a spring guard that is biased
inwardly toward the needle to cover the end of the introducer needle.

The legs can have detent, hook or lateh that can couple to the coupling of
the needle hub to inhibit separation or sliding movement of the needle hub
relative the base. The legs can be disengaged from the needle hub
whereby the needle hub can slide upward with respect the needie shield.
In one embodiment, the legs are flexible and spring away from the
introducer needle when the intreducer needle hub is retracted into the

needle hub.

{0614} The needle shield of the invention can be a one piece spring member
having two legs that are configured for connecting with the coupling of the
base of the mnfusion device and a spring clip that is able to move or pivot
over the tip of the introducer needle when deployed. The needle shield is
retained within the needle hub during insertion of the needle and catheter
into the patient. The needle hub is pulled from the base when the
mtroducer needle and introducer needle are retracted from the base and
catheter of the infusion device. As the needle hub and introducer needle
are retracted, the introducer needle separates from the legs of the needle
shield to allow the legs to spring outwardly to disengage the base and the
spring guard moves toward the axis of the introducer needle over the tip to

prevent accidental injury to the patient,

{0015} These and other objects are also substantially achieved by providing

an infusion device comprising a base, a needle hub and a needle shield.
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The base includes a catheter and a coupling for connecting to a delivery
device for supplying a drug or medication to the patient. The needle hub
has an Introducer needle fixed to the needle hub that extends from the
needle hub and through the catheter. The introducer needle has a
proximal end coupled to the needle hub and a distal end, where the
introducer needle extends through an axial passage of said catheter. The
needle shield is received in the needle hub and is able to shide with respect
to the needle hub. The needle shield has a proximal end and a distal end,
where the distal end has two legs for coupling to a coupling the base when
the introducer needle is in contact with said legs and the needle shield is
received said needle hub., When the needle shield is withdrawn from the
needle hub and the introducer needle is withdrawn and separated from
the legs, the legs spring bias cutwardly and disengage the coupling of said

bhase,

{0816] The features of the invention are further attained by providing an
infusion device comprising a base, a needle hub and a needle shield. The
base includes a catheter and a coupling for connecting to a delivery device
for supplying a drug or medication o the patient. The needle hub has an
introducer needle fixed to the needle hub that extends from the hub and
through the catheter. The needle hub has a bottom end for contacting the
base. The needle shield is received in the needle hub for shding with
respect to the needle hub from a first retracted position o a second
extended position where the shield can cover the tip of the insertion
needle. The needle shield has at least two legs for connecting to the
coupling of the base. The legs can be released or unlatched from the
needle hub by sliding the needle hub upward relative to the base and the
needle shield thereby allowing separation of the needle shield from the

base,

[3817] The advantages of the invention are further attained by providing a
base having a catheter and a coupling configured for connecting to a

delivery device, a needle hub and a needle shield. The needle hub has a
6
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recess at an open end, and an introducer needle positioned within the
recess with a proximal end coupled to the needle hub and a distal end for
extending through as axial passage of said catheter. The needle shield is
removably received in the recess of the needle hub. The needle shield has
two cutwardly biased legs having a distal end for coupling with the needle
hub in a first position and an arm for contacting said introducer needle,
and a spring guard biased toward the insertion needle and the arms of the
legs, where the introducer needle in a first position contacts the arms fo
retain the legs in coupling engagement with the needle hub and where the
introducer needle is in a second position and the needle shield is
withdrawn from the recess of the needle hub. The legs bias outwardly to a
second position to disengage from the needle hub and the spring guard is

biased to a position over the distal end of the introducer needle.

[0418] The features of the invention are further attained by proving an
insertion needle hub assembly comprising a needle hub and a needle
shicld. The needle hub has an introducer needle with a proximal end
coupled to the needle hub and a distal end. The introducer needle is
configured for extending through a catheter of an infusion device. The
needle shield has a proximal end and a distal end where the distal end
has two legs biased away from each other., FEach leg has an arm
contacting the insertion needle, and a spring guard configured to flex
between a first position and a second position and biased in a direction
substantially perpendicular to a longitudinal axs of the insertion needle.
The distal end of the introducer needle engages the legs. The spring
contacts the legs and is retained in the first position. When the introducer
needle is withdrawn to disengage the legs, the spring guard is blased to

the second position over the distal end of the introducer needle.

[8819] These and additional aspects and advantages of the present
invention will be set forth in the description that {ollows, or will be
apparent from the description, or may be learned by practice of the

invention.
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Brief Description of the Drawings

[0028] The various objects, advantages and novel {eatures of the exemplary
embodiments of the present invention will be more readily appreciated
from the following detailed description when read in conjunction with the

accompanying drawings, in which:

Fig. 1 is a perspective exploded view of a needle hub assembly
connected to an infusion device base in accordance with an exemplary
embodiment of the present invention;

Fig. 2 is a cross-sectional view the needle hub assembly and base
in an embodiment of invention;

Fig. 3 is a cross-sectional view of the needle hub assembly without
the base;

Fig. 4 is a cross-sectional side view of the needle hub and needle
shield of Fig. 2 showing the needle shield connected to the coupling of the
base;

Fig. 5 is a cross-scctional front view of the needle hub assembly of
Fig, 3 showing the spring guard contacting the arms of the needle shield;

Fig. 6 is a cross-sectional view showing the spring guard contacting
the arms without the base;

Fig. 7 is a perspective view in cross section of the needle shield and
needle hub of Fig. 3;

Fig. 8 iz a perspective view of the needle hub and needie shield of
Fig. 3 showing the needle hub pulled from the needle shield while the
introducer needle contacts the arms of the needle shield;

Fig. @ is a perspective view showing the needle hub separated from
the needle shield and coupling of the base before release of the needle
shield from the coupling of the base;

Fig. 10 is cross-sectional view without the base showing the needle
shield before being triggered;

Fig. 11 is a perspective view of the needle hub and needle shield of

Fig. 7 showing the spring guard contacting the arms of the needle shield;
8
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Fig. 12 is perspective view without the base showing the spring
guard before being triggered;

Fig. 13 is a cross-sectional view showing the spring guard of the
needle shield contacting the arms of the needle shield;

Fig. 14 is a perspective view showing the needle hub and needle
shield separated from the base of the infusion device;

Fig. 15 is a side view showing the nesdle hub and needle shield
separated from the base;

Fig. 16 is a cross-scctional view showing the needle shield in the
deployed position; and

Fig, 17 is a perspective view showing the needle shield in the

deployed position.

Detailed Description of Exemplary Bmmbodiments

[6821] Reference will now be made in detall to an embodiment of the
present invention, which is illustrated in the accompanying drawings,
wherein like reference numerals refer to ke elements throughout. The
embodiment described herein exemplifies, but does not limit, the present
invention by referring to the drawings. As will be understood by one
skilled in the art, terms such as up, down, bottom, top, proximal, and
distal are relative, and are employed fo aid illustration, but are not

limiting.

[8022] Fig. 1 illustrates an exemplary embodiment of an infusion device, in
this case an infusion set, including an introducer needle hub assembly 10
engaged with a base 12, Base 12 engages a flexible disc 14 providing
improved comifort and mobility of the device because it moves with the
user during physical activity while minimizing contact of the rigid portions
of base 12 with the user. Flexible disc 14 has an adhesive patch or pad 16
with an adhesive backing to secure base 12 to the user’s skin as shown in

Fig. 2. Fig. 1 is a perspective view of hub assembly 10 disconnected from

8
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base 12 of the infusion device in one embodiment of the invention. Base
12 has mushroom shaped coupling 26 for connecting to a fhuid delivery
device of an infusion device as known in the art. Mushroom shaped
coupling 26 has a top end 28 formed by the undercut edge 30 for
connecting to the delivery device and for connecting to the needle hub

during insertion of the catheter into the patient.

[0023] Referring to Fig. 1 and Fig. 2, needle hub 22 has a substantially
cylindrical shape with an open top end 32 and an open bottom end 34,
Open top end 32 is defined by a side wall 36 forming a substantially
cylindrical recess 38, Side wall 36 further defines a substantially
cylindrical recess 40 in open bottom end 34. The bottom of the side wall
is formed with flexible legs 42 having an inwardly extending hook 44 for
connecting with the undercut 30 of the coupling of the base as shown in
Fig. 4. Flexible legs 42 grip coupling 20 to resist separation until a
sufficient upward force is applied to separate the needle hub from the

coupling.

[8824] Needle hub assembly 10 is constructed to cooperate with an
insertion device 46 shown In Fig. 2 for applying a downward force to the
assembly 10 for inserting insertion needle 20 and catheter 18 info the
patient. As shown in Fig. 2, insertion device 46 has a cylindrical shape to
complement the outer dimension of needle hub 22 and base 12 for
applving a downward pressure on the hub assembly during msertion to
the patient. In the emboediment shown, insertion device 46 has a side wall
48 forming a cavity to receive the hub assembly 10 and a top wall 50 with
a projecting member 52 to engage the open end of the needle hub 22, In
one embodiment projecting member 32 of the insertion device 46 has an
axial bore 54 for mating with needle hub 22 by a friction fit. Examples of
insertion devices are known in the art for assisting in the insertion of an

infusion device into the skin of a patient.
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[0625] Fig. 2 illustrates the introducer needle hub assembly 10 and base
12 in a position where a soft {flexible} catheter 18 and an introducer
needle 20 can be introduced into the patient. Fig. 2 is a cross-sectional
view of the base 12 and introducer needle hub assembly 10 shown in Fig.

L.

{8826] An introducer needle 20 is fixed to a needle mounting structure 56
of needle hub 22 to fix introducer needle 20 against axial movement
relative to needie hub 22, Needle hub 22 is used to insert introducer
needle 20 and catheter 18 into the patient without reguiring the user to
held or manipulate introducer needle 20 directly. Introducer needle 20
can be a hollow or solid stainless steel needle with a sharp beveled distal
end. As shown, introducer needle 20 has a length to extend from the
distal end of catheter 18 a distance to enable penetration into the skin to

insert the catheter 18 to a desired depth.

{6827} Needle shield 24 has a shape to slide within the side wall of needle
hub 22 between a first- position received in the needle hub in the position
shown in Fig. 2 and extended position shown in Fig. 9 where inserter
needle 20 is retracted within the needle shield 24, Needle shield 24
inchides a proximal end 38 received in needle hub 22 in a starting
posifion and a distal end for connecting to the base 12, Needle shield 24
in the embodiment shown is a one piece, spring member formed from

spring steel or other resilient material.

[8028] Needle shicld 24 inchudes a body 62 with two legs 64 extending from
the body in an axial direction. Each leg 64 has an inwardly extending
latching tab member 66 for engaging coupling member 26 of base 12 to
retain needle shield 24 on base 12 during insertion of introducer needle
20 and catheter 18 into the patient. In the embodiment shown, latching
tab member 66 is an angled end portion of ieg 64 that is bent inwardly
toward the axis of needle hub 22 at an angle to grip the undercut 30

forming a bottom surface of mushroom shaped coupling 26 of base 12.
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[0828] In the embodiment shown, legs 64 of needle shield 24 extend in an
axial direction with respect to introducer needle 20. The legs 64 include
an inwardly extending arm 68 that is cut or punched from the legs 64 as
shown in Fig. 1. The arms 68 extend inwardly toward the center
longitudinal axis of the introducer needle 20 and have a length so that the
ends overlap each other. Each arm 68 has an aperture 70 that when
aligned receives introducer needle 20 to retain the legs 64 in a first
retracted position where latching tab members 66 are able to grip
mushroom shaped coupling member 26 of base 12 and resist separation
of the needle shield 24 from coupling member 26. The legs 64 are spring
biased outwardly from the center axis of needle shicld 24 in opposite
directions away from introducer needle 20 so that when the mtroducer
needle is withdrawn from apertures 70, legs 64 spring outward to separate

from coupling 26.

{6830] Body 82 includes an aperture 72 for receiving the introducer needle
20 where introducer needle 20 can slide within the aperture. As shown in
Fig. 1, introducer nesdle 20 has a bump 74 projecting outwardly from the
outer surface of introducer needle 20, Bump 74 has a substantially
spherical shape with an cuter dimension greater than the inner dimension
aperture 72 so that introducer needle 20 can slide within aperture 72 but

retains needle shield 24 on introducer needle 30,

[6031] Body 62 of needle shield 24 includes a spring guard 76 integrally
formed with body 62 shown in Fig. 5. Spring guard 76 is spring biased
imwardly toward the center axis of needle shield 24 and introducer needle
20. Spring guard 76 is formed with a leg 78 having a proximal end 80
extending from body 62 and distal end 82 shown in Fig. 4. As shown in
Fig. 8, proximal end 80 includes an end flange 84 extending inwardly at
an angle with respect to the center axis of needle shield 24, Flange 84 in
the embodiment shown extends at a substantially right angle to the
Iongitudinal dimension of leg 78. An upwardly extending tab 86 extends

from the distal end of flange 84 in a direction toward body 62,
12
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18832] Spring guard 76 is spring biased inwardly so that tab 86 is biased
toward and contacts inwardly extending arms 68 when introducer needle
24 is received in apertures 70 and arms 68 are retained in the retracted
position as shown in Fig. 4. When introducer needle 20 is retracted and
withdrawn from apertures 70 in arms 68, arms 68 spring cutward and
spring guard 76 springs inwardly to the position shown in Fig. 10 where
flange 84 extends over the tip of introducer needle 20. Needle shield 24 in
one embodiment shown has an axially extending flange 88 forming a stop
member for spring guard 76. As shown in Fig. 10, flange 88 extends from
body 62 in an axial direction and has a longitudinal length to engage tab

86 when spring guard is deployed.

{8033} As shown in Fig. 1, base 12 includes a post 92 surrcunding an
internal cavity. Mushroom-shaped coupling 26 is disposed at the proximal
end of the post 92, An internal passage generally extends thré‘ugh the
center of base 12 providing a fluid passageway through base 12, As shown
in Fig. 2, the internal cavity of the base 12 receives a retaining wedge and
the passage receives catheter 18 for fluid communication with coupling 26
and a fluid delivery device. The wedge has a funnel shape with a hollow
center portion that narrows from a broad end {o a narrow end. The narrow
end of the wadge has a tapered end used to receive a terminal end of
catheter 18. Catheter 18 is forced over the narrow end of the wedge and
the wedge/catheter assembly is inserted into the internal cavity of base

i2.

18634} The flexible characteristics of catheter 18 have a tendency to bunch
up within base 12 and therefore, the cavity area has a sufficient size to
accommodate excess catheter 18 materials that may accumulate within

base 12 during the mnstallation of the catheter onto the wedge.

{3838} In one embodiment a pre-slit resilient septum is also retained within
the internal cavity of base 12. According to an exemplary embodiment, the
septum can be held in place within base 12 by a press fit, which provides

i3
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a friction force between the septum and both base 12 and the wedge.
Alternatively, the septum can be fixed within base 12 by an adhesive or by
swaging plastic material from base 12 over the top of the septum, or a
combination of the above-described methods. The septum can be made of
a soft resilient material including, but not limited to silicones, isoprene
rubbers, or bromobutyl rubbers and combinations thereof. The septum
ensures a complete seal during infusion and when the fluid connector is

disconnected from base 12.

[9836] A fluid connector can be connected to coupling 26 of base 12 during
use to deliver the drug or medication to the patient. One example of a
fluid connector and septum are disclosed in WO 2013/086463 which is

incorporated by reference in its entirety.

{8837] In each of the herein disclosed emboediments and in other alternative
embodiments, the components of the infusion device can be made of
injection-molded polypropylene, polyethylene, acrylonitrile butadiene
styrene polymers, polyesters such as polyethylene terephthalate or similar
materials, and/or bic-based resins such as polylactide, starch-filled
palypropylene, or polvhydroxyalkanoates, The catheter can be a separate
component or it can be injection-molded as part of the base assembly,
either as a single part or as a coinjection-molded part using two resins.
Soft shot componenis can be of ethylene vinyl acetate, thermoplastic
urethanes, styrenic thermoplastic clastomers, cellulosic clastomers,

copolyester elastomers, or similar materials,

{0838} Figs. 1-10 show the steps and positions for inserting needle hub
assembly and catheter 18 into a patient and removing needle hub 20 from
base 12 to deploy needle shield 24 over the tip of introducer needle 20, In
use, the assembly is inserted into the patient and the user pulls upwardly
on insertion device 46 to pull up on needle hub 20 and introducer needle
20. In one embodiment, insertion device 46 is coupled to needle hub 22

by a friction §it so that the upward force of insertion device 46 pulls needle

14
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hub 22 upward and retracts introducer needle 20 from coupling 26 of
base. The upward force on insertion device 46 and needle hub 22 retracts
introducer needle 20 and separates introducer needle 20 from arms 68 of
needle shield 24 to allow legs 64 to release from coupling 26 and deploy

spring guard 76 over the tip of introducer needle 20.

8039} Fig. 1 is an exploded view showing needle hub 22 in cross section.
Fig. 2 is a cross sectional view of needle hub assembly 10 where latching
tabs 66 of needle shield 24 are connected to coupling 26 of base 12, The
bottom end of needle hub 22 contacts base 12 in a position for introducer
needle 20 and catheter 18 to penctrate the skin of the patient. Insertion
device 46 is positioned over needle hub assembly 10 and base 12 to assist
in applying an insertion force to introducer needle 20 and catheter 18,
Needle hub assembly 10 in the position shown in Fig. 2 is assembled for

use to insert introducer needle 20 and catheter 18 into the patient.

{8848} Fig. 3 is an enlarged cross sectional view of the assembly of Fig. 2
showing arms 68 receiving introducer needle 20 to retain legs 64 in a
latched position on coupling 26. Fig. 5 is a side cross sectional view of the
assembly showing tab 86 of spring guard 76 in contact with arms 68, In
the embodiment shown, spring guard and tab 85 do not contact
introducer needle 20 in the loaded position shown in Fig. 4 or in the
deployed position shown in Fig. 10, In the assembled position of Fig. 4,
fatching hooks 44 of needle hub 22 are engaged with undercut 30 of
coupling 26 of base 12, Fig. 3 is a perspective view in cross section of hub
assembly 10 of Fig. 5 showing latching tabs 66 of needle shield connected

to coupling 26.

{1341} Fig. 6 18 a perspective view of needle hub assembly showing needle
hub 22 in the process of retracting introducer needle 20 from catheter 18,
In the position shown in Fig. 6, introducer needle 20 is partially
withdrawn from catheter 18 and needle shield 24 is partially withdrawn
from the open end of needle hub 22 to a position where legs 64 of needle
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shield 24 are free from needle hub 22, In the position of Fig. ¢, introducer
ncedle 20 is still received in apertures 70 of arms 68 of needle shield 22 to
retain legs 64 1n the loaded position and gripping coupling 26 of base 12,
Fig. 8 shows needle hub 22 and introducer needle 20 withdrawn to a
further extent than in Fig. 7 where needle shicld 24 is completely
withdrawn from the open end of needle hub 22 while introducer needle 20
still retains legs 64 in the loaded position by being received in apertures
70. Fig. 8 is a rear view and Figs. 9 and 10 are front views showing spring
guard 72 retained against arms 68. Figs. 11 and 12 are rear views

showing spring guard 72 contacting arms 68,

[0642] Fig. 14 is a perspective view showing introducer needle 20 retracted
from apertures 70 in arms 68 {o allow legs 84 to spring outward and
release coupling 26 of hub 12, By legs 64 moving outward, arms 68 also
move cutward away from tab 86 of spring guard 76 so that spring guard
biases inwardly over the tip of introducer needle 20 into contact with stop
member 83, Bump 74 contacts a bottom surface of body 62 to prevent
separation of needle shield 24 from introducer needle 20, Flange 84 of
spring guard 76 is deployed to a position shown in Fig. 10 and Figs 14-17
to prevent introducer needle 24 from sliding cutward from needle shield
24 and covering the tip of introducer needle 20, thereby reducing the risk

of accidental contact with the sharp tip.

0843} Although only a few exemplary embodiments of the present
invention have been described in detail above, those skilled in the art will
readily appreciate that many modifications are possible in the exemplary
embodiments without materially departing from the novel teachings and
advantages of this invention. Accordingly, all such modifications are
intended to be included within the scope of this invention as defined in the

appended claims and their eguivalents.
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CLAIMS

1. An infusion device comprising:

a base having a catheter and a coupling

a needle hub having an insertion needle with a proximal end
coupled to said needle hub and a distal end, said introducer needle
extending though an axial passage of said catheter; and

a needle shield slidably received in said needle hub, said needle
shield having a proximal end and a distal end, said distal end comprising
two legs coupled to said coupling of said base when said introducer needle
is in contact with said legs and said needle shield is received said needle
hub and when said needle shield is withdrawn from said needle hub and
said introducer needle is withdrawn and separated from said legs, said
legs being spring biased outwardly and disengage said coupling of said

base.

2. The infusion device of claim 1, wherein said hub is adapted for
coupling to an outer surface said coupling of said base, and said legs are

coupled to the outer surface of the base.

3. The infusion device of claim 1, wherein said legs have a distal end

with an inwardly extending tab for engaging said coupling of said base.

4. The infusion device of claim 3, wherein each said leg has an
inwardly extending arm with an aperture for receiving said introducer

needle to retain said leg in said first position.

5. The infusion device of claim 4, where said needle hub has a side
wall and an open end receiving said needle shield where said side wall
contacts said legs when said legs are in said first position, and where
retracting said needle hub and introducer needle with respect to said base

separate said introducer necdle from said arms and separates said side
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wall from said legs whereby said legs spring outward to said second

position.

6. The mfusion device of claim 5, wherein said needle shield has a
spring guard contacting said arms in a first position and said arms move
cutwardly when said legs move to said second position, whereby said
spring guard biases to a second position over the distal end of said

introeducer needle.

7. The infusion device of claim 6, wherein said body includes an
aperture receiving said introducer needle, and where said introducer
needle has a bump with an outer diameter greater than an inner diameter
of said aperture to prevent separétion of said needle shield with respect

said introducer needle.

8. The infusion device of claim 5, wherein said needle hub has an
inwardly extending hook at said open end for connecting to said coupling

of said base.

9. The infusion device of claim 1, wherein said coupling of said base is

configured for connecting o a delivery device.

16, An infusion device comprising:

a base having a catheter and a coupling;

a needle hub having a recess at an open end, and introducer needle
positioned within said recess and having a proximal end coupled to said
needle hub and a distal end for extending through an axial passage of said
catheter;

a needle shield removably received in said recess of said needle hub,
said needle shicld having two outwardly biased legs, said legs having a

distal end for coupling with said needle hub in a first position and an arm
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for contacting saud inserter needle, and a spring guard biased toward said
introducer needle and said arms of said legs;

wherein said intreducer needle in a first position contacts said arms
to retain said legs in coupling engagement with said needle hub and where
said introducer needle is in a second position and said needle shield is
withdrawn from said recess of said needle hub, said legs bias outwardly to
a second position to disengage from said needle hub and said spring

guard is biased to a position over said distal end of said introducer needle.

11. The infusion device of claim 10, wherein said needle hub has an
inwardly extending hook at said open end for connecting to said coupling
of said base, and said distal end of said legs have an inwardly extending
tab for connecting to said base, and said distal end of said legs have an

inwardly extending tab for connecting to said coupling of said base.

12.  The infusion device of claim 11, wherein said arms have an aperture

receiving said introducer needle to retain said legs in said first position.

13,  The mfusion device of claim 12, wherein said introducer needle has
a bump with an cuter dimension greater than an inner dimension of said
aperture in said arms to retain said needle shield on said introducer

nesdle.

14.  The infusion device of claim 10, wherein said needle hub has a side
wall defining said open end, and where said side wall contacts said legs
when satd legs are in said first position, and where retracting said needle
hub and introducer needle with respect to said base separates said
introducer needle from said legs and separates said side wall from said

legs whereby said legs spring outward to said second position

15. The infusion device of claim 14, wherein said side wall includes an

inwardly extending hock at said open end for connecting to said coupling
19
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of said base, and said distal end of said legs have an inwardly extending

tab for connecting to said coupling of said base.

16. The infusion device of claim 10, wherein said coupling of said base is

configured for connecting to a delivery device.

17. A needle hub assembly comprising:

a needle hub having an imtroducer needle with a proximal end
coupled to said needle hub and a distal end, said introducer needle
configured for extending through a catheter of an infusion device;

a necedle shield having a proximal end and a distal end, said distal
end comprising two legs biased away from each other, each leg having an
arm coentacting said introducer needle, and a spring guard configured to
flex between a first position and a second position biased in a direction
toward a longitudinal aoas of said introducer needle;

wherein when said distal end of said mntroducer needle engages said
legs, said spring guard contacts said legs and is retained in said first
position and when said introducer necdle is withdrawn to disengage said
legs, said spring guard iz biased to said second position over said distal

end of said introducer needle,

18,  The infusion device of claim 17, wherein said needle hub has a side
wall and an open end, and where said needle shield is movable between a
first position received in said open end of said needle hub and a second

position separated from said needle hub,

12.  The infusion device of claim 18, wherein said open end of said
needle hub includes an inwardly extending hook configured for connecting
to a coupling of an infusion device base, and said legs have a distal end
with an inwardly extending tab for connecting to a coupling of the infusion

device base,
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20.  The infusion device of claim 19, wherein said side wall contacts said
legs to retain said legs in said first position when said needle shield is
recetved in said needle hub and where said legs spring outward when said

needle shield is in said second position.

21. The infusion device of claim 19, wherein said coupling of said infusion

device base is configured for connecting to a delivery device.
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AMENDED CLAIMS
received by the International Bureau on 10 November 2017 (10.11.2017)

1. An infusion device comprising:

a base having a catheter and a coupling

a needle hub having an insertion needle with a proximal end coupled
to said needle hub and a distal end, said introducer needle extending
though an axial passage of said catheter; and

a needle shield slidably received in said needle hub, said needle shield
having a proximal end and a distal end, said distal end comprising two legs
coupled to said coupling of said base when said introducer needle is in
contact with said legs and said needle shield is received in said needle hub
and when said needle shield is withdrawn from said needle hub and said
introducer needle is withdrawn and separated from said legs, said legs being

spring biased outwardly and disengage said coupling of said base.

2. The infusion device of claim 1, wherein said hub is adapted for
coupling to an outer surface said coupling of said base, and said legs are

coupled to the outer surface of the base.

3. The infusion device of claim 1, wherein said legs have a distal end

with an inwardly extending tab for engaging said coupling of said base.

4. The infusion device of claim 3, wherein each said leg has an inwardly
extending arm with an aperture for receiving said introducer needle to retain

said leg in said first position.

5. The infusion device of claim 4, where said needle hub has a side wall
and an open end receiving said needle shield where said side wall contacts
said legs when said legs are in said first position, and where retracting said
needle hub and introducer needle with respect to said base separate said
introducer needle from said arms and separates said side wall from said legs

whereby said legs spring outward to said second position.

22
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6. The infusion device of claim 5, wherein said needle shield has a spring
guard contacting said arms in a first position and said arms move outwardly
when said legs move to said second position, whereby said spring guard

biases to a second position over the distal end of said introducer needle.

7. The infusion device of claim 6, wherein said body includes an aperture
receiving said introducer needle, and where said introducer needle has a
bump with an outer diameter greater than an inner diameter of said
aperture to prevent separation of said needle shield with respect said

introducer needle.

8. The infusion device of claim 5, wherein said needle hub has an
inwardly extending hook at said open end for connecting to said coupling of

said base.

9. The infusion device of claim 1, wherein said coupling of said base is

configured for connecting to a delivery device.

10. An infusion device comprising:

a base having a catheter and a coupling;

a needle hub having a recess at an open end, and introducer needle
positioned within said recess and having a proximal end coupled to said
needle hub and a distal end for extending through an axial passage of said
catheter;

a needle shield removably received in said recess of said needle hub,
said needle shield having two outwardly biased legs, said legs having a distal
end for coupling with said needle hub in a first position and an arm for
contacting said inserter needle, and a spring guard biased toward said
introducer needle and said arms of said legs;

wherein said introducer needle in a first position contacts said arms
to retain said legs in coupling engagement with said needle hub and where
said introducer needle is in a second position and said needle shield is

withdrawn from said recess of said needle hub, said legs bias outwardly to a
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second position to disengage from said needle hub and said spring guard is

biased to a position over said distal end of said introducer needle.

11. The infusion device of claim 10, wherein said needle hub has an
inwardly extending hook at said open end for connecting to said coupling of
said base, and said distal end of said legs have an inwardly extending tab
for connecting to said base, and said distal end of said legs have an inwardly

extending tab for connecting to said coupling of said base.

12. The infusion device of claim 11, wherein said arms have an aperture

receiving said introducer needle to retain said legs in said first position.

13. The infusion device of claim 12, wherein said introducer needle has a
bump with an outer dimension greater than an inner dimension of said

aperture in said arms to retain said needle shield on said introducer needle.

14. The infusion device of claim 10, wherein said needle hub has a side
wall defining said open end, and where said side wall contacts said legs
when said legs are in said first position, and where retracting said needle
hub and introducer needle with respect to said base separates said
introducer needle from said legs and separates said side wall from said legs

whereby said legs spring outward to said second position

15. The infusion device of claim 14, wherein said side wall includes an
inwardly extending hook at said open end for connecting to said coupling of
said base, and said distal end of said legs have an inwardly extending tab

for connecting to said coupling of said base.

24
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16. The infusion device of claim 10, wherein said coupling of said base is

configured for connecting to a delivery device.

17. A needle hub assembly comprising:

a needle hub having an introducer needle with a proximal end coupled
to said needle hub and a distal end, said introducer needle configured for
extending through a catheter of an infusion device,;

a needle shield having a proximal end and a distal end, said distal end
comprising two legs biased away from each other, each leg having an arm
contacting said introducer needle, and a spring guard configured to flex
between a first position and a second position biased in a direction toward a
longitudinal axis of said introducer needle;

wherein when said distal end of said introducer needle engages said
legs, said spring guard contacts said legs and is retained in said first
position and when said introducer needle is withdrawn to disengage said
legs, said spring guard is biased to said second position over said distal end

of said introducer needle.

18. The needle hub assembly of claim 17, wherein said needle hub has a
side wall and an open end, and where said needle shield is movable between
a first position received in said open end of said needle hub and a second

position separated from said needle hub.

19. The needle hub assembly of claim 18, wherein said open end of said
needle hub includes an inwardly extending hook configured for connecting
to a coupling of an infusion device base, and said legs have a distal end with
an inwardly extending tab for connecting to a coupling of the infusion device

base.

20. The needle hub assembly of claim 19, wherein said side wall contacts

said legs to retain said legs in said first position when said needle shield is

25
AMENDED SHEET (ARTICLE 19)



WO 2018/022432 PCT/US2017/043138

received in said needle hub and where said legs spring outward when said

needle shield is in said second position.

21. The needle hub assembly of claim 19, wherein said coupling of said

infusion device base is configured for connecting to a delivery device.

26
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