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CATHETER SYSTEM TO PROVIDE NEEDLE SAFETY AND RELATED
METHODS

BACKGROUND

[0001] Intravenous catheters are traditionally used to infuse fluids, such as saline solution,
various medicaments, and/or total parenteral nutrition into a patient. Such catheters may also be
used to withdraw blood from a patient, and/or monitor various parameters of the patient’s vascular
system.

[0002] To introduce an intravenous catheter into a patient, an over-the-needle peripheral
intravenous (“IV”) catheter may be mounted over a hollow-bore introducer needle, which may
include a sharp distal tip. The inner surface of the catheter may tightly engage the outer surface of
the needle to prevent catheter peel back and facilitate insertion of the catheter into a blood vessel.
The tip of the introducer needle may extend beyond the distal tip of the catheter to enable insertion
of the catheter at a shallow angle through the patient’s skin and into the blood vessel.

[0003] To verify proper placement of the needle and the catheter in the blood vessel, the
clinician may confirm the presence of “flashback” blood in a flashback chamber associated with
the catheter and needle assembly. Once proper placement is confirmed, the clinician may then
apply pressure to the blood vessel to occlude the vessel, thereby reducing further blood flow
through the introducer needle and catheter. The clinician may then withdraw the needle from the
catheter to enable continued access to the blood vessel through the catheter. This process of
physically manipulating and disassembling the needle and catheter after the catheter has been
properly positioned creates substantial risks of accidental needle sticks and exposure to blood and

blood-borne pathogens.
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[0004] Additionally, it has been observed that withdrawing the needle from a catheter assembly
may impart energy to parts of the needle. For instance, during withdrawal of the introducer needle,
bending forces can be applied (either unintentionally or intentionally) to the needle. The bending
forces on the needle may cause blood to splatter or spray from the needle when the needle vibrates
and shakes as it becomes free from the catheter assembly and releases stored energy.

[0005] Many serious and contagious diseases, such as Ebola and AIDS, may be transmitted by
direct contact with the blood of an infected person. Other serious and contagious diseases, such as
SARS, MERS, and COVID-19, are airborne diseases that may be transmitted simply by breathing
in or touching a surface that harbors airborne pathogenic organisms, and then touching your own
eyes, nose or mouth. In either case, withdrawal of a used needle increases a risk of environmental
contamination from exposure to residual blood.

[0006] The subject matter claimed herein is not limited to embodiments that solve any
disadvantages or that operate only in environments such as those described above. Rather, this
background is only provided to illustrate one example technology area where some

implementations described herein may be practiced.

SUMMARY

[0007]  The present disclosure relates generally to a catheter system to shield a needle after use,
and related systems and methods. Embodiments of a catheter system as disclosed herein may
protect against needle stick injuries and prevent environmental contamination from exposure to
residual blood. In some embodiments, the catheter system may include a catheter assembly, a
needle assembly, and a housing. In some embodiments, the catheter assembly may include a

catheter adapter and a catheter extending distally from the catheter adapter. In some embodiments,
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the needle assembly may be coupled to the catheter assembly. The needle assembly may include
a needle hub and an introducer needle. In some embodiments, the needle hub may be coupled to a
proximal end of the catheter adapter and a proximal end of the introducer needle may be secured
within the needle hub.

[0008] In some embodiments, the housing may be secured within a lumen of the catheter
adapter. The housing may include a distal end and a proximal end, where the proximal end is
configured to receive a sharp distal tip of the introducer needle therethrough during assembly. In
some embodiments, the housing may further include a cavity, through which a longitudinal shaft
of the introducer needle may extend.

[0009] In some embodiments, the housing may also include a safety clip located within the
cavity. In some embodiments, the safety clip may include an elongated arm portion and a barrier
feature. In some embodiments, the introducer needle may bias the barrier feature outwardly away
from a longitudinal axis of the introducer needle. In some embodiments, in response to proximal
retraction of the introducer needle, the barrier feature may be configured to move toward the
longitudinal axis of the needle and shield the sharp distal tip.

[0010] Insome embodiments, the housing may include a resilient material and/or may be sealed
such that blood is contained within the housing. In some embodiments, an outside surface of the
housing may include one or more retainer features configured to engage one or more corresponding
securement features disposed within the lumen. In some embodiments, the distal end of the
housing may be configured to contact or couple to a septum disposed within the lumen to prevent
environmental contamination from exposure of residual blood to air.

[0011] Insome embodiments, the cavity of the housing may include a reinforcement rib to exert

a downward force on the safety clip. The downward force may urge the barrier feature against the
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longitudinal shaft of the introducer needle. In some embodiments, the cavity may include a length
sufficient to contain the sharp distal tip and a notch of the introducer needle. In some embodiments,
the cavity may include a cutout feature to reduce friction between the cavity and the introducer
needle.

[0012] In some embodiments, the safety clip may be rigid and/or resilient. In some
embodiments, the sharp distal tip of the introducer needle may penetrate the proximal end and/or
distal end of the housing such that the longitudinal shaft of the introducer needle may extend
through the cavity. In further detail, in some embodiments, the sharp distal tip of the introducer
needle may be configured to punch through or form a hole through at least one of the proximal
end and the distal end of the housing such that the longitudinal shaft may extend through the cavity.
[0013] In some embodiments, a catheter system to shield the needle after use may include a
catheter assembly, a needle assembly, and the housing. In some embodiments, the catheter
assembly may include the catheter adapter and the catheter extending distally from the catheter
adapter. In some embodiments, the needle assembly may be coupled to the catheter assembly and
may include the needle hub and the introducer needle. In some embodiments, the needle hub may
be coupled to the proximal end of the catheter adapter. In some embodiments, the proximal end of
the introducer needle may be secured within the needle hub.

[0014] In some embodiments, the housing may be retained within the lumen of the catheter
adapter. In some embodiments, the housing may include a first resilient element, a second resilient
element proximal to the first resilient element. In some embodiments, the first resilient element
may include a coupling element, and the second resilient element may include another coupling
element. In some embodiments, the first resilient element and the second resilient elements may

each include a proximal end and a distal end. The first resilient element may include a first central
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bore and the second resilient element may include a second central bore. In some embodiments,
the coupling element and the other coupling element may couple the proximal end of the first
resilient element to the distal end of the second resilient element such that the first central bore and
the second central bore form a central passageway. In some embodiments, the first and second
resilient elements may form a V-shape in response proximal retraction of the introducer needle
proximal to a distal wall of the first resilient element. In some embodiments, the central
passageway may be configured to receive the longitudinal shaft of the introducer needle
therethrough.

[0015] In some embodiments, the housing may further include a first exterior covering coupled
to an outer surface of the first resilient element and/or a second exterior covering coupled to an
outer surface of the second resilient element. In some embodiments, the first exterior covering
and/or the second exterior covering may each include an aperture to receive the introducer needle
therethrough. In some embodiments, the distal end of the first resilient element may be configured
to couple to or contact the septum disposed within the lumen.

[0016] In some embodiments, in response to the introducer needle extending through the
central passageway into the septum, the V-shape may straighten along the longitudinal shaft. In
some embodiments, in response to withdrawing the introducer needle proximal to a distal wall of
the first resilient element, the V-shape may form such that the sharp distal tip of the introducer
needle is secured within the central passageway. In some embodiments, the V-shape may further
secure the notch of the introducer needle within the central passageway.

[0017] In some embodiments, the first central bore of the first resilient element and/or the
second central bore of the second resilient element may be formed by the introducer needle, such

as through punching or pushing the introducer needle through the first resilient element and/or the
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second resilient element. In other embodiments, the first central bore and/or the second central
bore may be pre-formed. In some embodiments, the coupling element and/or the other coupling
element may each include a protrusion and an aperture disposed at an end.

[0018] It is to be understood that both the foregoing general description and the following
detailed description are examples and explanatory and are not restrictive of the invention, as
claimed. It should be understood that the various embodiments are not limited to the arrangements
and instrumentality illustrated in the drawings. It should also be understood that the embodiments
may be combined, or that other embodiments may be utilized and that structural changes, unless
so claimed, may be made without departing from the scope of some embodiments of the present

invention. The following detailed description is, therefore, not to be taken in a limiting sense.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0019] Example embodiments will be described and explained with additional specificity and
detail through the use of the accompanying drawings in which:

[0020]  Figure 1 is a perspective view of a prior art needle safety device for shielding a needle
tip;

[0021]  Figure 2 is a cross-sectional view of an example catheter system to shield an introducer
needle after use, illustrating an example introducer needle in an advanced or insertion position,
ready for insertion into a patient, according to some embodiments;

[0022]  Figure 3 is an enlarged cross-sectional view of a portion of the catheter system of Figure
2, illustrating an example tip of the introducer needle extending through an example septum,
according to some embodiments;

[0023] Figure 4 is a cross-sectional view of the catheter system of Figure 2, illustrating the
introducer needle in a retracted position, according to some embodiments;

[0024] Figure 5A is an upper perspective view of an example housing, including an upper
portion and a lower portion, according to some embodiments;

[0025]  Figure 5B is a perspective view of the housing of Figure 5A, including an upper portion
and a lower portion, according to some embodiments;

[0026] Figure 5C is a cross-sectional view of the housing of Figure 5A, illustrating the
introducer needle in the retracted position, according to some embodiments;

[0027] Figure 6A is a perspective view of another example housing, according to some
embodiments;

[0028] Figure 6B is a cross-sectional view of the housing of Figure 6A, illustrating the

introducer needle advanced therethrough, according to some embodiments;
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[0029]  Figure 6C is a cross-sectional view of the housing of Figure 6A, illustrating the tip of
the introducer needle secured in the housing, according to some embodiments;

[0030] Figure 7A is a perspective view of an example resilient element, according to some
embodiments;

[0031]  Figure 7B is a perspective view of another example resilient element, according to some
embodiments;

[0032]  Figure 7C is a perspective view of an example housing formed from the resilient element
of Figure 7A and the resilient element of Figure 7B, according to some embodiments;

[0033] Figure 7D is a cross-sectional view of the housing of Figure 7C, according to some
embodiments;

[0034] Figure 8A is a cross-sectional view of an example housing coupled to the septum of the
catheter adapter, according to some embodiments; and

[0035]  Figure 8B is a cross-sectional view of the housing and septum of Figure 8 A, illustrating

the tip of the introducer needle secured within the housing, according to some embodiments.

DETAILED DESCRIPTION

[0036] As used in the present disclosure, the term “distal” refers to a portion of a catheter
system or component thereof that is farther from a user, and the term “proximal” refers to a portion
of a catheter system or component thereof that is closer to the user. Thus, for example, the end of
a catheter first touching the body of the patient is a distal end of the catheter, while an opposite
end of the catheter is a proximal end of the catheter. As used in the present disclosure, the term
“user” may refer to a clinician, doctor, nurse, or any other care provider and may include support

personnel.
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[0037] Figure 1 illustrates a prior art needle safety device 10 used in the medical field.
Typically, the prior art needle safety device 10 is retained within a catheter adapter. The needle
extends longitudinally through a body 12 of the prior art needle safety device 10 and a distal
opening 14 when the needle is in an insertion position for insertion into vasculature of a patient.
After the needle and the catheter are inserted into the vasculature, the needle is retracted proximally
to actuate a spring clip 20, which physically shields a sharp distal tip of the needle to prevent a
needle stick injury.

[0038]  The prior art needle safety device 10 may pose several hazards. For example, the prior
art needle safety device 10 includes clearance gaps 24 and/or other openings 22 that may expose
residual blood on or in the needle directly to the air. When the needle is used to introduce the
catheter into the vasculature of the patient, flashback blood may be drawn into the needle. Some
blood may remain in the needle after the needle is removed from the catheter. In the process of
removing the needle from the catheter, residual blood may fall from the needle and potentially
contaminate exposed surfaces and/or the air. Indeed, exposure to residual blood may transmit
airborne pathogens of the patient to the user and/or surfaces in a surrounding environment.

[0039]  The prior art needle safety device 10 is constructed of metal and/or includes one or more
sharp edges. This may increase a risk that the patient or a clinician may be cut or scratched,
particularly when the prior art needle safety device 10 is removed from the catheter adapter.
[0040] Referring now to Figure 2, a catheter system 26 in accordance with some embodiments
may protect against needle stick injuries and prevent environmental contamination from exposure
to residual blood. The catheter system 26 may also overcome disadvantages of the prior art, as
explained in further detail below. In some embodiments, the catheter system 26 may include a

catheter assembly 28, a needle assembly 30, and a housing 32.
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[0041] In some embodiments, the catheter assembly 28 may include a catheter adapter 34 and
a catheter 36 extending from a distal end of the catheter adapter 34. In some embodiments, the
needle assembly 30 may be coupled to the catheter adapter 34. In some embodiments, the needle
assembly 30 may include a needle hub 40 and an introducer needle 42. In some embodiments, the
needle hub 40 may be coupled to a proximal end of the catheter adapter 34, and a proximal end of
the introducer needle 42 may be secured within the needle hub 40.

[0042] In some embodiments, the housing 32 may be secured within a lumen 100 of the catheter
adapter 34. In some embodiments, the housing 32 may include a proximal end 44 and a distal end
46. In some embodiments, the proximal end 44 and the distal end 46 may be configured to receive
a sharp distal tip 56 of the introducer needle 42 therethrough during manufacture of the catheter
system 26. In some embodiments, the sharp distal tip 56 may puncture the proximal end 44 and/or
the distal end 46 as the introducer needle 42 is moved distally through the catheter assembly 28
during manufacture. In some embodiments, the housing 32 may include a cavity 78 to contain or
encapsulate a portion of a longitudinal shaft 60 of the introducer needle.

[0043] In some embodiments, the housing 32 may also include a safety clip 52 located within
the cavity. In some embodiments, the safety clip 52 may include an elongated arm portion 64,
which may be disposed along a longitudinal axis 94 of the introducer needle 42. In some
embodiments, the safety clip 52 may include a barrier feature 54, which may extend from and be
angled with respect to the elongated arm portion 64. In some embodiments, the barrier feature 54
may extend in a generally transverse direction from a distal end of the of the elongated arm portion
64. In some embodiments, the barrier feature 54 may extend from the arm portion 64 towards
and/or to the introducer needle 42. In some embodiments, the longitudinal shaft 60 may bias the

barrier feature 54 and the safety clip 52 outwardly or away from the longitudinal axis 94. In some

-10-
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embodiments, in response to the sharp distal tip 56 of the introducer needle 42 being retracted
proximally beyond a position of the barrier feature 54, the barrier feature 54 may move toward
and/or beyond the longitudinal axis 94 to shield the introducer needle 42 and prevent the introducer
needle 42 from exiting the distal end 46 of the housing 32.

[0044] In some embodiments, a first end of the barrier feature 54 may be coupled to the arm
portion 64. In some embodiments, a second end of the barrier feature 54 may be coupled to an end
portion 65 of the safety clip 52. In some embodiments, the end portion 65 may be generally parallel
to the longitudinal axis 94 an/or secured within a groove 67 in response to the sharp distal tip 56
of the introducer needle 42 being retracted proximally beyond a position of the barrier feature 54
and the end portion 65.

[0045] In some embodiments, the housing 32 may include a flexible or resilient material such
as silicone or another suitable material. In some embodiments, the flexible or resilient material
may be impermeable to liquid and/or air. In some embodiments, the housing 32 may be
monolithically formed as a single unit or may include more than one parts bonded or coupled
together. In either case, the housing 32 may be insulated and/or hermetically sealed to prevent
exposure of residual blood to air. In some embodiments, the housing 32 may isolate a distal end
of the introducer needle 42 contained therein such that any residual blood on or in that portion of
the introducer needle 42 may be isolated from the atmosphere as well as from the external
environment. In some embodiments, during manufacture, the sharp distal tip 56 of the introducer
needle 42 may puncture or penetrate the proximal end 44 and/or distal end 46 of the housing 32 to
enable the longitudinal shaft 60 of the introducer needle 42 to extend through the cavity 78 inside

the housing 32.

-11-



WO 2021/257309 PCT/US2021/036191

[0046] In some embodiments, an outside surface of the housing 32 may include one or more
retainer features 96 configured to engage one or more securement features 98 of the catheter
adapter 34. In some embodiments, the securement features 98 may be disposed within the lumen
100 of the catheter adapter 34 such that engagement of the retainer features 96 to the securement
features 98 thus secures the housing 32 to the catheter adapter 34. In some embodiments, the
retainer features 96 may include one or more recesses in the housing 32 configured to engage one
or more protrusions or other securement features 98 in the lumen 100 of the catheter adapter 34.
In some embodiments, during manufacture, the housing 32 may be introduced into a proximal end
44 of the housing 32 and advanced in a distal direction within the lumen 100. In this manner, in
some embodiments, the securement features 98 may be disposed within the retainer features 96
such that the retainer features 96 engage the securement features 98 to secure the housing 32 to
the catheter adapter 34. In some embodiments, the securement features 98 and/or the retainer
features 96 may be constructed of the resilient material or another suitable resilient material.

[0047] Referring now to Figure 3, in some embodiments, the distal end 46 of the housing 32
may be configured to couple to a proximal end 48 of a septum 38 disposed within the lumen 100.
In this manner, the housing 32 and the septum 38 may function in combination with each other to
prevent environmental contamination from exposure of residual blood to the atmosphere. For
example, in some embodiments, the introducer needle 42 may be proximally retracted such that a
notch 58 of the introducer needle 42 and the sharp distal tip 56 may be withdrawn into the septum
38. In some embodiments, however, the septum 38 may include a length less than a length or
distance between the notch 58 and the sharp distal tip 56, which may be desirable to reduce the
size of the catheter adapter 34. In some embodiments, the length less than the length or distance

between the notch 58 and the sharp distal tip 56 may also improve securement of the catheter 36

-12-



WO 2021/257309 PCT/US2021/036191

as well as patient comfort while the catheter 33 is dwelling within vasculature. In some
embodiments, the length less than the length or distance between the notch 58 and the sharp distal
tip 56 may reduce drag force of the introducer needle 42 within the catheter adapter 34.

[0048] Nevertheless, in some cases, the septum 38 that includes the length less than the length
or distance between the notch 58 and the sharp distal tip 56s smaller may preclude concurrent
isolation of both the notch 58 and the sharp distal tip 56 of the introducer needle 42 within the
septum 38 as the introducer needle 42 is withdrawn proximally. In some embodiments, as
illustrated in Figure 3, the housing 32 may function in combination with the septum 38 to avoid
this problem. For example, the septum 38 in combination with the housing 32 may enable the
introducer needle 42 to be retracted within the catheter adapter 34 while maintaining concurrent
isolation of both the notch 58 and the sharp distal tip 56, thus avoiding environmental
contamination. Specifically, in some embodiments, the notch 58 may be retracted into the housing
32 concurrently with the sharp distal tip 56 being retracted into the septum 38.

[0049] In some embodiments, the sharp distal tip 56 of the introducer needle 42 may be
retracted proximally into the cavity 78 of the housing 32. In some embodiments, the cavity 78
may include a safety mechanism to maintain the sharp distal tip 56 of the introducer needle 42
within the housing 32 to protect against accidental needle sticks and environmental contamination
from residual blood. In some embodiments, the safety mechanism may include the safety clip 52
disposed within the cavity 78 to keep the sharp distal tip 56 protected and to limit movement of
the introducer needle 42. In some embodiments, the safety clip 52 and/or barrier feature 54 may

be sealed within the cavity 78 after installation.

-13-
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[0050] Referring now to Figure 4, in some embodiments, the safety clip 52 may be
monolithically formed as a single unit. In some embodiments, the safety clip 52 may be made of
metal, plastic, a composite material, or another suitable material.

[0051] In some embodiments, actuation of the safety clip 52 by withdrawing the introducer
needle 42 proximal to the barrier feature 54 and/or the end portion 65, may occlude the distal end
46 of the housing 32 such that the sharp distal tip 56 of the introducer needle 42 may be precluded
from being re-introduced therethrough.

[0052] In some embodiments, in response to retraction of the introducer needle 42 in a proximal
direction after the safety clip 52 has been actuated, the introducer needle 42 and housing 32 may
be removed from the catheter adapter 34. In some embodiments, the introducer needle 42 may
include a needle feature 102, such as, for example, a bump, a crimp, or another suitable needle
feature on the longitudinal shaft 60 of the introducer needle 42. Retraction of the introducer needle
42 in a proximal direction may cause the needle feature 102 to contact a proximal end 44 of the
housing 32 or a proximal wall 103 of the safety clip 52, through which the longitudinal shaft 60
may extend. In some embodiments, the proximal end 44 of the housing 32 may include an opening
101, and an outer diameter of the needle feature 102 may be greater than a diameter of the opening
101, which may prevent the introducer needle 42 from being removed proximally through the
opening 101.

[0053] In some embodiments, the proximal wall 103 of the safety clip 52 may include an
opening 105, and an outer diameter of the needle feature 102 may be greater than a diameter of
the opening 105, which may prevent the introducer needle 42 from being removed proximally
through the opening 105. In some embodiments, retraction of the introducer needle 42 may cause

the needle feature 102 to contact or interfere with the opening 101 or the opening 105. In some
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embodiments, the contact or the interference may cause the retainer features 96 to disengage from
the securement features 98 and/or housing 32 to be pulled from a proximal end of the lumen 100
in response to retraction or withdrawal of the introducer needle 42 in the proximal direction.

[0054] In some embodiments, in response to retraction of the introducer needle 42 in the
proximal direction, the resilient material that may form the distal end 46 of the housing 32 may
deform, thereby releasing the proximal end 48 of the septum 38. In some embodiments, retracting
the housing 32 in the proximal direction may pull the distal end 46 of the housing 32 away from
the proximal end 48 of the septum 38, thereby removing the housing 32 from the septum 38.

[0055] Referring now to Figures SA-5C, in some embodiments, the housing 32 may include
more than one part, which may be coupled together, such as, for example, via bonding. For
example, as illustrated in Figures 5A and 5B, the housing 32 may include an upper portion 74 and
a lower portion 72. In some embodiments, each of the upper and the lower portions 74, 72 may
include a shape and dimensions configured such that the upper portion 74 and the lower portion
72 may fit together to form the housing 32. In some embodiments, as illustrated in Figure SA, the
lower portion 72 may include an opening 108 formed by an edge. In some embodiments, the lower
portion 72 may include a ledge 104 or protrusion spaced apart from the edge forming the opening.
In some embodiments, the ledge 104 may be L-shaped. In some embodiments, the upper portion
74 may be configured to be received into the opening 108 and supported by the ledge 104 of the
lower portion 72. In some embodiments, the upper portion 74 and the lower portion 72 may be
coupled together via an interference fit, an adhesive, a mechanical element such as a hinge, or by
any other suitable method or device. In some embodiments, the upper portion 74 may be sealed

to the lower portion 72 to render the housing 32 airtight.
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[0056] In some embodiments, the proximal end 44 of the lower portion 72 of the housing 32
may include an access point 66 through which the sharp distal tip 56 of the introducer needle 42
may enter and/or of be withdrawn from the housing 32. In some embodiments, in response to the
introducer needle 42 being inserted through the proximal end 44 at the access point 66, the opening
105 may be formed. In some embodiments, the access point 66 may include a visual indicator or
mark identifying a desired point of entry for the sharp distal tip 56 of the introducer needle 42. In
some embodiments, the access point 66 may include an indentation or other variation in texture,
shape, or color of the proximal end 44 of the lower portion 72 through which the sharp distal tip
56 may enter.

[0057] In some embodiments, the access point 66 may be situated off-center relative to the
proximal end 44 of the housing 32. In these and other embodiments, the introducer needle 42 may
extend through the cavity 78 along a line off-of-center relative to the housing 32 to align with the
catheter 36. In other embodiments, the access point 66 and the introducer needle 42 may be
centered relative to the proximal end 44 of the housing 32.

[0058] In some embodiments, the lower portion 72 may include one or more support elements
68, which may include a support channel 70 to support and retain the longitudinal shaft 60 of the
introducer needle 42. In some embodiments, the support channel 70 may further direct the sharp
distal tip 56 of the introducer needle 42 towards and/or through an exit point in the distal end 46
of the housing 32. In some embodiments, the position of the support channel 70 may be aligned
with the catheter 36 such that the support channel 70 may guide the introducer needle 42 into the
catheter 36.

[0059] In some embodiments, the housing 32 may include a reinforcement rib 76, which may

exert a downward force on the safety clip 52. In some embodiments, the upper portion 74 may

-16-



WO 2021/257309 PCT/US2021/036191

include the reinforcement rib 76. As illustrated in Figure 5C, in some embodiments, the
reinforcement rib 76 may be inclined. In some embodiments, the reinforcement rib 76 may urge
the barrier feature 54 of the safety clip 52 against the longitudinal shaft 60 of the introducer needle
42. In these and other embodiments, the upper portion 74 may be coupled to the lower portion 72
or the upper portion 74 and the lower portion 72 may be monolithically formed as a single unit.
[0060] In some embodiments, the cavity 78 may include a length and/or other dimensions
sufficient to contain both the sharp distal tip 56 and the notch 58 of the introducer needle 42. In
some embodiments, the cavity 78 may include a groove or cutout feature 62 to reduce friction
between the cavity 78 and the introducer needle 42 when the introducer needle 42 is introduced
through or retracted from the housing 32. In some embodiments, the cutout feature 62 may extend
proximally from the support element 68, which may include a protrusion and/or triangle shape.
[0061] Referring now to Figures 6A-6C, in some embodiments, the housing 32 may be
monolithically formed as a single unit. As illustrated in Figure 6A, some embodiments may include
the housing 32 monolithically formed as a single unit to include the cavity 78. In some
embodiments, the safety clip 52 may be secured within the cavity 78. For example, the proximal
wall 103 of the safety clip 52 may be coupled to the proximal end 44 of the housing 32 and/or the
elongated arm portion 64 may extend in a distal direction from the proximal end 44 of the housing
32. In some embodiments, the elongated arm portion 64 may extend along a top surface of the
cavity 78 and/or proximate the reinforcement rib 76. In some embodiments, the barrier feature 54
may extend in a downward direction from a distal end of the elongated arm portion 64.

[0062]  As illustrated in Figure 6B, in some embodiments, the reinforcement rib 76 may be
compressed in response to the introducer needle 42 extending through the housing 32 and being

disposed in the insertion position for insertion into the patient. As illustrated in Figure 6C, in some
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embodiments, in response to retraction of the introducer needle 42 in the proximal direction such
that the barrier feature 54 moves downward and shields the sharp distal tip 56, the reinforcement
rib 76 may expand and put pressure on the elongated arm portion 64, which may facilitate secure
shielding of the sharp distal tip 56.

[0063] Referring now to Figures 7A-7D, in some embodiments, the housing 32 may include a
first resilient element 80 and a second resilient element 82 coupled to the first resilient element 80.
In some embodiments, the first resilient element 80 may include a coupling element 90, and the
second resilient element 82 may include another coupling element 91 coupled to the coupling
element 90. In some embodiments, the coupling element 90 and the other coupling element 91
may couple the first and second resilient elements 80, 82 together such that the first and second
resilient elements 80, 82 are angled with respect to each other. For example, the first resilient
element 80 may be angled at an angle a less than 180° with respect to the second resilient element
82 to form a V-shape 114. In some embodiments, the first and the second resilient elements 80, 82
may include silicone or any other suitable resilient material.

[0064] In some embodiments, the coupling element 90 may include, for example, an aperture
84 and a protrusion 86. In some embodiments, the other coupling element 91 may include another
aperture 85 configured to receive the protrusion 86 and another protrusion 87 configured to be
inserted into the aperture 84.

[0065] In some embodiments, the first and second resilient elements 80, 82 may each include
a proximal end and a distal end. In some embodiments, the first resilient element 80 may include
a first central bore 88 and the second resilient element 82 may include a second central bore 112.
In some embodiments, the first central bore 88 and the second central bore 112 align in response

to the introducer needle 42 being inserted through the first central bore 88 and the second central
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bore 112. In some embodiments, the first and second central bores 88, 112 may include similar
dimensions such that together they form a central passageway 92 to receive the introducer needle
42.

[0066] In some embodiments, at least a portion of one or both of the first and the second central
bores 88, 112 may be formed by the introducer needle 42 extending through the first resilient
element 80 and/or the second resilient elements 82. In some embodiments, the introducer needle
42 may extend through at least a portion of the first resilient element 80 and/or the second resilient
elements 82 to form the central passageway 92.

[0067] In some embodiments, the housing 32 may further include a first exterior covering 116
and/or a second exterior covering 117 to prevent the sharp distal tip 56 of the introducer needle 42
from entering or exiting the housing 32 at a non-designated point. In some embodiments, the first
exterior covering 116 and/or the second exterior covering 117 may be rigid. The first exterior
covering 116 and/or the second exterior covering 117 may include, for example, aluminum, metal,
stainless steel, plastic, or other suitable material. In some embodiments, the first exterior covering
116 may be coupled to at least a portion of an outer surface of the first resilient element 80 and/or
the second exterior covering 117 may be coupled to at least a portion of an outer surface of the
second resilient elements 82. In some embodiments, the first exterior covering 116 may cover at
least a portion of the proximal end of the first resilient element 80 and the second exterior covering
117 may cover at least a portion of the distal end of the second resilient element §2. In some
embodiments, the first exterior covering 116 and/or the second exterior covering 117 may include
an aperture 120, which may be configured to receive the introducer needle 42 therethrough.
[0068] Referring now to Figures 8A and 8B, in some embodiments, a distal end 118 of the first

resilient element 80 may be configured to contact or couple to the septum 38 disposed within the
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lumen 100 of the catheter adapter 34. This may facilitate the introducer needle 42 extending
distally through both the housing 32 and the septum 38 and into the catheter 36. In some
embodiments, as illustrated in Figure 8A, in response to the introducer needle 42 extending
through the central passageway 92 into the septum 38, the angle o or a V-shape 114 between the
first resilient element 80 and the second resilient element 82 may straighten such that the first
resilient element 80 and the second resilient element 82 are aligned with the longitudinal shaft 60
of the introducer needle 42. In some embodiments, as illustrated in Figure 8B, in response to
withdrawing the introducer needle 42 from the septum 38, the V-shape 114 may form.

[0069] Formation of the V-shape 114 in this manner may cause the second resilient element 82
to pivot relative to the first resilient element 80 such that the sharp distal tip 56 of the introducer
needle 42 is driven into a periphery or wall of the central passageway 92. In some embodiments,
the sharp distal tip 56 may thus be secured within the resilient material of the first resilient element
80. In some embodiments, directing the sharp distal tip 56 into the periphery or wall of the central
passageway 92 in response to recovery of the V-shape 114 may also prevent further movement of
the introducer needle 42. Formation of the V-shape 114 may therefore also secure the notch 58 of
the introducer needle 42 within the central passageway 92.

[0070] In some embodiments, a proximal wall of the second resilient element 82 or the second
exterior covering 117 may include an opening, and an outer diameter of the needle feature 102
may be greater than a diameter of the opening, which may prevent the introducer needle 42 from
being removed proximally through the opening 101.

[0071] All examples and conditional language recited herein are intended for pedagogical
objects to aid the reader in understanding the invention and the concepts contributed by the

inventor to furthering the art and are to be construed as being without limitation to such specifically
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recited examples and conditions. Although embodiments of the present inventions have been
described in detail, it should be understood that the various changes, substitutions, and alterations

could be made hereto without departing from the spirit and scope of the invention.

21-



WO 2021/257309 PCT/US2021/036191

CLAIMS
1. A catheter system, comprising:

a catheter assembly, comprising a catheter adapter and a catheter extending distally from
the catheter adapter;

a needle assembly coupled to the catheter assembly, the needle assembly comprising a
needle hub and an introducer needle, wherein the needle hub is coupled to a proximal end of the
catheter adapter and wherein a proximal end of the introducer needle is secured within the needle
hub; and

a housing retained within a lumen of the catheter adapter, the housing comprising:

a distal end and a proximal end;

a cavity disposed within the housing to contain a longitudinal shaft of the introducer
needle, wherein the introducer needle extends through the distal end of the housing, the
cavity, and the proximal end of the housing; and

a safety clip located within the cavity, wherein the safety clip comprises an
elongated arm portion and a barrier feature angled with respect to the elongated arm
portion, wherein the barrier feature extends from the elongated arm portion towards the
introducer needle, wherein the introducer needle biases the barrier feature outwardly away
from a longitudinal axis of the introducer needle, wherein in response to proximal
retraction of the introducer needle, the barrier feature is configured to move toward the

longitudinal axis of the needle and shield the sharp distal tip.

2. The catheter system of claim 1, wherein the housing is sealed.
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The catheter system of claim 1, wherein an outside surface of the housing comprises at
least one retainer feature configured to engage at least one securement feature disposed

within the lumen.

4. The catheter system of claim 1, wherein the distal end of the housing is configured to

contact or couple to a septum disposed within the lumen.

5. The catheter system of claim 1, wherein the housing comprises a resilient material.

6. The catheter system of claim 1, wherein the cavity comprises a reinforcement rib to exert

a downward force on the safety clip to urge the barrier feature against the longitudinal shaft

of the introducer needle.

7. The catheter system of claim 1, wherein the cavity comprises a length sufficient to contain

the sharp distal tip and a notch of the introducer needle.

8. The catheter system of claim 1, wherein the cavity comprises a cutout feature to reduce

friction between the cavity and the introducer needle.

9. The catheter system of claim 1, wherein the safety clip is resilient.
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10. The catheter system of claim 1, wherein the sharp distal tip of the introducer needle is
configured to form a hole through at least one of the proximal end and the distal end of the

housing such that the longitudinal shaft may extend through the cavity.

11. A catheter system, comprising:

a catheter assembly comprising a catheter adapter and a catheter extending distally from
the catheter adapter;

a needle assembly coupled to the catheter assembly, the needle assembly comprising a
needle hub and an introducer needle, wherein the needle hub is coupled to a proximal end of the
catheter adapter and wherein a proximal end of the introducer needle is secured within the needle
hub; and

a housing retained within a lumen of the catheter adapter, the housing comprising:

a first resilient element, comprising a proximal end, a distal end, a first central bore,
and a coupling element;

a second resilient element proximal to the first resilient element, wherein the second
resilient element comprises a proximal end, a distal end, a second central bore, and another
coupling element, wherein the coupling element and the other coupling element are
coupled together,

wherein the first central bore and the second central bore form a central passageway
configured to receive a longitudinal shaft of the introducer needle therethrough, wherein
the first and second resilient elements are configured to form a V-shape in response
proximal retraction of the introducer needle proximal to a distal wall of the first resilient

element.
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12.

13.

14.

15.

16.

17.

The catheter system of claim 11, wherein the housing further comprises a first exterior
covering coupled to an outer surface of the first resilient element and a second exterior

covering coupled to an outer surface of the second resilient element.

The catheter system of claim 12, wherein the first exterior covering and the second exterior

covering comprise an aperture to receive the introducer needle therethrough.

The catheter system of claim 13, wherein the distal end of the first resilient element is

configured to contact or couple to a septum disposed within the lumen.

The catheter system of claim 14, wherein in response to the introducer needle extending
through the central passageway into the septum, the V-shape straightens along the

longitudinal shaft.

The catheter system of claim 15, wherein in response to withdrawing the introducer needle

from the septum, the first resilient element disengages from the septum to facilitate removal

of the housing from the catheter adapter.

The catheter system of claim 15, wherein in response to formation of the V-shape, a sharp

distal tip of the introducer needle contacts a wall of the central passageway.
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18. The catheter system of claim 17, wherein in response to formation of the V-shape, a notch

of the introducer needle is secured within the central passageway.

19. The catheter system of claim 11, wherein at least one of the first central bore and the second

central bore is formed by the introducer needle.

20. The catheter system of claim 11, wherein the first coupling element comprises a protrusion
and an aperture, wherein the second coupling element comprises another protrusion and

another aperture.
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