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INTEGRATED CATHETER WITH INDEPENDENT FLUID PATHS

BACKGROUND OF THE INVENTION

{0001] This disclosure relates generally to intravenous catheters (e.g., vascular access
devices). More specifically, this application discloses vartous methods for using and systems
of integrated catheter assemblies with independent fluid paths. In general, vascular access
devices arc inserted into veins via peripheral or central vessels for diagnostic or therapeutic
reasons. Vascular aceess devices can be used for infusing fluid (e.g., saline solution, blood,
medicaments, and/or total parenteral nuirition) into a patient, withdrawing fluids (e.g., blood)
from a patient, and/or monitoring various parameters of the patient’s vascular system.
Additionally, a convention is followed in this disclosure using the term “proximal” to refer to
a portion of a device closest to the medical practitioner and the term “distal” for the portion
of the device toward a patient or away from the medical practitioner.

{6002] Intravenous (IV) catheter assemblies are among the various types of vascular
access devices.  Over-the-needle peripheral IV catheters are a common [V catheter
configuration.  As its name implics, an over-the-needle catheter is mounted over an
introducer needle having a sharp distal tip. The inwoducer needle is generally a venipuncture
needie coupled to a needle assembly that helps guide the needie and facilitates its cooperation
with the catheter. At least the inner surface of the distal portion of the catheter tightly
engages the outer surface of the needle to prevent peelback of the catheter and, thercby, to
facilitate insertion of the catheter into the blood vessel. The catheter and the introducer
needie are often assembled so that the sharp distal tip of the introducer needle extends beyond
the distal tip of the catheter. Morcover, the catheter and needle are often assembled so that
during insertion, the hevel of the needle faces up, away from the patient’s skin. The catheter
and introducer needle are generally inserted at a shallow angle through the patient’s skin into
a blood vessel.

{B0O3] Following insertion of the catheter and introducer necdle into the blood vessel
at the catheterizagon site, the introducer needle is removed leaving the catheter in the blood
vessel. The catheter can then be used to intuse fluids into the vasculature of the patient. The
removed infroducer nesdle is considered a “blood-contaminated sharp” and must then be
properly handled and discarded.

{60841 Although conventional over-the-needle catheters may provide a variety of
benefits, they are not without their shortcomings. For example, after the introducer needle is

removed, it can present a needle stick hazard to the medical practitioner and/for patient. Also,
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in placing the catheter, the medical practitioner must take care to ensure that the introducer
needle (and the catheter) has been inserted sufficiently to enter the blood vessel without
puncaring through the vein

{0065] Thus, while a variety of over-the-needle catheters currently exist, chalienges
still exist, including those listed above. Accordingly it would be an tmprovement in the art to
augroent or even replace current systems and techniques with other systems and techniques.
BRIEF SUMMARY OF THE INVENTION

{6006] This disclosure generally relates to catheter systems with independent fluid
paths. More specifically, this disclosure discusses catheter systems that provide primary and
secondary blood flashback to indicate that a needle of the catheter systerm has entered a blood
vessel of a patient. Methods of using these catheter systems are also discussed.

{0087] Some exemplary catheter systems can comprise a catheter adapter comprising
a catheter hub comprising a distal end and a proximal end and defining a chamber extending
between the distal end and the proximal end, a catheter extending from the distal end of the
catheter hub and in fluid communication with the chamber, a stabilization platform, and a
needle hub comprising a needie configured to slidably fit within the catheter, a needle hub
body anchored to a proximal end of the needle, where in an insertion configuration, the
proximal end of the catheter hub is removably coupled within a distal opening of the needie
hub, and where after placement of the catheter, the needic hub is retracted from the catheter
adapter to slidably remove the needle from the catheter and to separate the needle hub from
the catheter adapter. In some embodiments, the needle comprises an axial channel
configured provide a primary blood flashback in the chamber of the catheter hub to indicate
that the needle has entered a vasculature of a patient. In other embodiments, the necdic
comprises an open bore in fluid communication with a chamber of the needle hub and
wherein blood flows through the open bove to the chamber of the needle hub to provide a
secondary blood flashback that indicates that the needle has entered a vasculature of a patient.
{00608] In some casgs, the stabilization platform can further comprise a first wing
cornprising a generally planar shape to stably maintain the catheter adapter against a skin of a
patient.  In other cases, the stabilization platform can further comprise a soft push tab
configured o provide a grasping surface to manipulate and advance the catheter adapter. In
yet other cases, the catheter hub can further comprise a Y-port in fluid communication with
the chamber of the catheter bub. In some instances, the needle hub can further comprise a
paddle grip extending from a distal end of the needle hub and configured to provide a grip

surface to manipulate the needie hub. In other instances, catheter hub can further comprise a
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septum configured such that the needle can removably and slidably pass through a slit in the
septumi.  In vet other nstances, the catheter hub can further comprise a septum canister
configured o sceure the septum in the catheter hub. In another tnstance, the catheter system
can further comprise a needle safety configured protect against needle sticks by engaging a
distal point of the needle as the needle is retracted from the catheter adapter.

{6089} In some embodiuments, the methods can nclude methods of catheterization
comprising providing a catheter system comprising a catheter adapter comprising a catheter
hub defining a chamber extending between a distal cnd and a proximal end, a catheter
cxtending from the distal end of the catheter hub and in fluid communication with the
chamber, and a stabilization platform, and a needle hub comprising a needle configured to
slidably fit within the catheter and a needle hub body anchored to a proximal end of the
needle, inserting the needle and catheter at a catheter insertion site, advancing the needle and
catheter at the catheter insertion site unfil a pruvary blood flashback is provided in the
chamber of the catheter hub via an axjal channel on the needle, securing the catheter at the
catheter imsertion site, and retracting the needle hub from the catheter adapter to slidably
remaove the necdle from the catheter and to separate the needie hub from the catheter adapter.
In other embodiments, the method further comprises advancing the needle and catheter at the
catheter insertion site unitl a sceondary blood flashback is provided in a chamber of the
needie hub. In yet other embodiments, securing the catheter further comprises securing the
stabilization platform against skin proximate to the catheter insertion site. In some
embodiments, the method further comprises engaging a needle safety on a distal point of the
needle as the needle is retracted from the catheter adapter.

{6010] In some embodiments, the catheter system comprises a catheter adapter
comprising a catheter hub defining a chamber extending between a distal end and a proximal
end of the catheter hub and a catheter extending from the distal end of the catheter hub and in
fhuid communication with the chamber and a stabilization platform comprising a first wing
and a soft push tab, and a needlc hub comprising a needie configured to slidably fit within the
catheter and a needle hub body anchored to 2 proximal end of the needle, where in an
insertion configuration, a proximal extension of the catheter hub is removably coupled within
a distal opening of the needle hub, and where after placement of the catheter, the needle hub
is retracted from the catheter adapter to slidably remove the needle from the catheter and to
separate the ncedle hub from the catheter adapter. In other embodiments, the needle
comprises an axial channel configured provide a primary blood flashback o indicate that the

needle has entered a blood vein. In yet other embodiments, biood flows through an open bore
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of the needle to the chamber of the needie hub to provide a secondary blood flashback 1o
indicate that the ncedle has entered a vasculature of a paticnt.

[6011] In some cases, the catheter hub can further comprise a septum with a sh,
wherein the slit is configured to allow the needle to shidably pass thercthrough, and wherein
the skt is configured to conform to the axial channel while the axial channel slidably passes
through the slit to exclude any fluid in the axial channel. {n other cases, the catheter huth can
further comprise a septum canister configured to secwre the septam in the catheter hub and
wherein the septum canister comprises a rctaining ridge configured to secure the septum
canister to the catheter hub. In yet other cases, the system can further comprise a necdie
safety removably disposed within the proximal extension of the catheter hub and configured
protect against neadle sticks by engaging a distal point of the needle as the needle is retracted
from the catheter adapter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

{6012} fn order that the manner in which the above-recited and other feanwes and
advantages of the invention are obtained will be readily understood, a more particular
description of the invention briefly described above will be rendered by reference to specific
cmbodiments thereof which are illustrated in the appended drawings. These drawings depict
only typical embodiments of the invention and are not therefore to be considered to hmit the

scope of the invention.

{0013] Figare 1 is a perspective view of a catheter system, according fo some
embodirents.

{0014] Figure 2A is a top cutaway view of a catheter system, according to some
embodiments.

{00151 Figure 2B is a top cutaway view of a catheter system, according to some
embodiments.

[001s] Figure 3A is a perspective view of a needle, according to some embodiments.
{0317] Figure 3B is a cross-sectional view of the needle of Figure 3A, according to

some embodiments.

[0018] Figure 3C is a cutaway view of a needle and a septum, according to some
A -

embodiments.

{0019] Figure 3D is a cutaway view of a ncedle and a septum, according to some

cmbodiments.

[0020] Figure 4 is a cutaway view of a catheter hub body, according to some

embodiments.
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{00211 Figure 5A is a side view of a septum and a septum canister, according to some
embodiments.
[0022] Figure 5B is a cutaway view of a septum and a septum canister, according to

some embodiments.

{0023] Figure 5C is a side view of a septum and a septum canister, according to some
embodirents.
{0024] Figure 53D is a cutaway view of a septum and a septum canister, according {0

some embodiments.

{00251 Figure SE is a side view of a septum and a septum canister, according to some
embodiments.
[0026] Figure 5F is a cutaway view of a septum and a septum canister, according to

some embodiments.

{0027] Figure 5G is a side view of a septum and a septum canister, according to some
embodirents.
{0028] Figure 5H is a cutaway view of a septum and a septum canister, according (o

some embodiments.

{0029] Figure 6 is a side view of a needle hub and a needle safety, according to some
embodiments.
{0036] Figure 7A is a cutaway view of a ncedle and a needle safety as the needle is

retracting, according to some embodiments.
[0031] Figure 7B is a cutaway view of a needle and a needle safety with the needle
retracted, according to some embodiments.

{6032] Figure 8A is a cutaway view of a needle and a needle safety as the needle is
retracting, according to some cmbodiments.

{00331 Figure 8B is a cutaway view of a needle and a needle safety with the needle
retracted, according to some embodiments.

{0034] Figure 9A is a cutaway view of a needle and a needle safety as the needle is
retracting, according to some embodiments.

[0035] Figure 9B is a cataway view of a needle and a needle safety with the needle
retracted, according to some embodiments.

DETAILED DESCRIPTION OF THE INVENTION

{0036] The presently preferred embodiments of the present invention will be best
understood by reference w the drawings, wherein like reference numbers indicate identical or

functionally similar clements. It will be readily understood that the componenis of the
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present invention, as generally described and iHlustrated in the figures herein, could be
arranged and designed in a wide variety of different configurations. Thus, the following
more detatled description, as represented in the figures, is not intended to himit the scope of
the invention as claimed, but is merely representative of presently preferred embodiments of
the invention.

{0037] In general, this disclosure relates to catheter systems and methods of
catheterization using such catheter systems.  In some instances, a catheter system can
comyprise a catheter adapter and a needie hub arranged along a longitudinal axis. The catheter
hub can comprise an over-the-needle-catheter configured for catheterization of a patient. The
needle hub can comprise a needle anchored to a needle hub body. The needle can be slidably
fitted within the catheter in an insertion configuration. The needle hub can be separated from
the catheter adapter to slidably remove the needle from the catheter. Using gripping surfaces
on the catheter adapter and the needle hub, a medical practitioner can insert the over-the-
needle catheter into a vasculature of the patient at a catheter insertion site. When the needle
enters a blood vessel, an axial channel on the needle provides a primary blood flash to inform
the medical practitioner that the ncedle has entered the blood vessel.  The medical
practitioner can then secure the catheter in place and can retract and separate the needle hub
from the catheter adapter to slidably remove the needle from the catheter. Blood flowing
through an open bore of the needle to a chamber of the needie hub can provide a secondary
blood flash to also inform the medical practitioner that the necedle has entered the blood
vessel. As the needle is slidably removed from the catheter, a needle safety can engage on a
distal pomt of the needle to prevent an inadvertent needle stick.

{0038] Referring now to Figure 1, a catheter system 100 is shown. The catheter
system 100 can be configured to be connected to an intravenous fluid and/or a medicament
and to infuse that intravenous fhud and/or medicament into a vasculature of a patient. While
the catheter system 100 can comprise any suitable component and/or suttable structure, at
least in some embodiments, it comprises a catheter adapter 102, a needle hub 104, and an
extension tubing 106, The catheter adapter 102 can be inserted in the vasculature of the
patient at a catheter insertion site with the aid of the needle hub 104. In some cases, the
extension tubing 106 can be fluidically coupled with the catheter adapter 102 and can be
configured to convey the intravenous fluid from a supply of the iniravenous fluid into the
vasculature of the paticnt via the inserted catheter adapter 102, In other cases, the extension
tubing can comprise a clamp 108 configured to manually block or permit flow of the

intravenous tluid to the catheter adapter 102. The extension tubing 106 can also comprise a
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tuer fitting 110 configured to readily connect the extension tubing 106 with the supply of the
intravenous fluid (c.g., an I'V solution bag). In yet other cases, the extension tubing 106 can
comprise a sampling port 112 configured to provide a medical practitioner with access o the
vasculature of the patient through extension tubing 106. For cxample, the medical
practitioner can draw a blood sample from the patient using the sampling port 112 and/or can
infuse a medicament into the vasculature of the patient directly through the sampling port
112. Figure 1 shows the catheter system 100 with the needle hub 104 partially retracted from
the catheter adapter 102.

{00391 In some embodiments, the catheter adapter 102 comprises a catheter bub 114
fluidically coupled to a catheter 115, The catheter 115 can comprise a distal end 116
configured to enter the patient’s vasculature. The catheter 115 can also comprise a proximal
end 117 fluidically connected with the catheter hub 114, The catheter adapter 102 can also
comprise a stabilization platform 118 and a catheter hub body 120. In some cases, the
catheter bub 120 comprises a generally tubular and/or bollow configuration and can bave a
distal end 122 and a proximal end 124. in other cases, the catheter hub body 120 can define a
chammber 126 that runs the length of the catheter hub 120. The catheter hub 128 can also
comprise a Y-port 128 that fluidically couples the catheter bub 120 with the extension tubing
106. In yet other cases, the catheter hub body 120 can comprise a proximal extension 130
with a proximal extension tab 132. The proximal extension 130 can be configured to slidably
couple with the needic hub 104. The proximal extension 132 can prevent and/or limit the
rotational moverent of the needle hub 104 with respect to the catheter adapter 102 when the
proximal extension 130 is slidably coupled with the needle hub 104.

{6040] In some embodiments, the stabilization platform 118 comprises a generally
planar configuration adapted to resting flat against a skin of the patient proximal to the
catheter insertion site. The stabilization platform 118 can permit the stabilization platform
118 and/or the catheter hub 114 to be secured against the patient’s skin fo allow the catheter
adapter 102 to be stably maintained in position during infusion. The stabilization platform
118 can comprise a distal end 134 and a proximal end 136 and can be disposed at least
partially below the catheter bub body 120. The stabilization platform 118 can comprise a
strain relief coupling 138 configured to couple the proximal end 117 of the catheter 115 to the
chamber 126 of the catheter hub body 120. In some cases, the strain relief coupling 138 can
he configured as a soft compliant material that permits the catheter 115 to bend with respect
to the catheter hub body 12{. In other cases, the strain relief coupling 138 can be configured

as a stiff compliant material that limits the catheter 115 from bending with respect to the
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catheter bub body 120. In vet other cases, the stabilization platform 118 can comprise a
strain relief connecting tab 140 configured to couple at least a portion of the strain relief
coupling 138 to the distal end 134 of the stabilization platform 118.

{0041] In some embodiments, the stabilization platform 118 comprises a soft push tab
142 configured to provide a grasping surface for the medical practitioncr to grasp while
manipulating and advancing the catheter system 100. In some cases, the medical practitioner
can place his or her thumb on the soft push tab 142 as he or she grasps the catheter hub 114
and inserts the catheter 115. In other cases, the stabilization platform 118 can be disposed on
top of the catheter hub body 120 and can comprise soft push tab connectors 144 configwred to
couple the soft push tab 142 to the proximal end 136 of the stabilization platform 113,

[0042] In some embodiments, the stabilization platform 118 comprises a first wing
146 with a generally planar shape. The stabilization platform 118 can also comprise a second
wing 148 that also has 2 generally planar shape that can be generally coplanar with the first
wing 146. The second wing 148 can be disposed on an opposite side of the catheter hub 114
from the first wing 146. In some cases, the first wing 146 and the second wing 148 can
extend from opposite sides of the catheter hub 114, While the first wing 146 and the second
wing 148 can comprise any suitable shape, at lease in some cases, when viewed from above
the catheter hub 114, the first wing 146 and the second wing 148 each comprise a generally
triangular shape. In other cases, the first wing 146 and the second wing 148 can comprise
triangular, rounded triangular, rectangular, and rounded rectanguiar shapes. In yet other
cases, the first wing 146 and the second wing 148 can comprise circular, semi-circular, oval,
oblong, and other suitable shapes. The first wing 146 and the second wing 148 can comprise
leading edges 150 oriented towards the distal end 134 of the stabilization plattorm 118, The
first wing 146 and the sccond wing 148 can comprise trailing edges 152 oriented towards the
proximal end 136 of the stabilization platform 118. One or more of the first wing 146 and the
second wing 148 can comprise gripping features 154. The grip features 154 can be
configured to provide grasping surfaces for the medical practitioner to manipulate the
catheter systern 100, In other embodiments, the stabilization platform 118 comprises a
hardness suitable to allow the stabilization platform 118 to function as intended. For
example, in some cases, the stabilization platform 118 comprises a material durometer range
of about 30 Shore A to about 90 Shore D. In other cases, the stabilization platform 118
comprises a material durometer range of about 50 Shore A to about 90 Shore A.

[0043] In some embodiments, the needle hub 104 comprises a needle hub body 156.

The needle hub body 156 can comprise a generally tubular shape with a distal end 158 and a
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proximal end 160. The needle hub body 156 can also comprise grip swifaces 162 configured
to provide grasping surfaces for the medical practitioner to manipulate the catheter system
100 and/or to retract the needle hub 104 from the catheter adapter 102. In some instances, the
needie hub body 136 can comprise a distal opening 164 configured to slidably receive the
proximal extension 130 of the catheter hub body 120, In yet other instances, the needle hub
body 156 defines a chamber 168 that extends from the distal opening 164 to a proximal
opening 170. The needie hub 104 can also comprise a paddle grip 186 that extends from the
distal end 158 of the needle hub 104. The paddle grip 186 can comprise a generally planar
shape and can be generally coplanar with the first wing 146 and/or the second wing 148. The
paddle grip 186 can also comprise a grip surface 138 configured to provide gripping surfaces
for the medical practitioner to manipulate the catheter system 100 and/or the needle hub 104
and/or to retract the needle hub 104 from the catheter adapter 102. The paddle grip 186 can
comprise a lip 190 configured to receive a trailing edge 152 of the first wing 146 and/or the
sccond wing 148, In some instances, a bottom portion of the first wing 146 and/or the second
wing 148 can be received by a top portion of the paddle grip 186.

{6044 In some cmbodiments, the needle hub 104 compriscs a needle 172, The
needle 172 can be mounted in the needle bub body 156 and can extend through the distal
opening 164. The needle 172 can be configured to removably and slidably pass through a
septum 200 (not shown) in the chamber 126 of the catheter hub body 120, traverse the
chamber 126, and removably and slidably pass through the catheter 115,

[0045] Referring now to Figures 2A and 2B, cutaway views of the catheter system
100 1s illustrated. Figure 2A illustrates the catheter system 100 in an insertion configuration,
in which the catheter system 100 is ready to be used to position the catheter 115 into the
vasculfature of the patient. When in the inscrtion configuration as shown in Figure 2A, the
proximal extension 130 of the catheter hub body 120 is slidably received within the distal
opening 164 of the needle hub body 1536, As seen in Figure 2A, the distal opening 164 can
also comprise a distal opening groove 166 configured to slidably reccive the proximal
cxtension tab 132 of the proximal extension 130. The distal opening groove 166 can be
configured such when the proximal extension tab 132 is engaged with the distal opening
groove 1606, the rotational movement of the catheter adapter 102 with respect to the needle
hub 104 is prevented or limited. In other instances, when the proximal extension tab 132 is
engaged with the distal opening groove 166, the rotational movement of the catheter adapter

102 with respect to the needle hub 104 is limited to a specific range of rotational motion.
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{0046] As shown in Figure 2A, when the catheter system 100 is in the insertion
configuration, the paddle grip 186 slidably receives the first wing 146. In the insertion
configuration, the wailing edge 152 of the first wing 146 can be disposed proximally to the lip
190 of the paddle grip 186 and the grip surface 188 of the paddle grip 186. In some cases, the
traling edge 152 of the first wing 146 can abut the lip 190 of the paddle grip 186.

[0047] With continued reference to Figure 2A, in the insertion configuration, the
needle 172 removably and slidably passes through the catheter 115 and extends through the
catheter 115 past the distal end 116 of the catheter 115. The needle 172 can comprise a
proximal end 174 and a distal point 176. The distal point 176 can comprise a beveled
opening 178 configured to pierce the skin of the patient at the catheter insertion site. The
needle 172 can comprise an open bore 180 therethvough. The needle 172 can also comprise
an axial channel 182 beginning at the distal point 176 and continuing along at least a portion
of a length of the needle 172, The needle 172 can removably and slidably pass through the
septume 200, a septurn canister 300, and a needle safety 400. The septum canister is
configured to be disposed within the chamber 126 of the catheter hub body 120. Likewise,
the septurn canister 300 is configured to be disposed within the chamber 126 of the catheter
hub body 120 and to secure the septum 200 in place. The needle safety 400 can be disposed
at least in part in the proximal extension 130 of the catheter hub body 120. The needie 172
can further extend into the distal opening 164 of the needle hub body 156. The needle 172
can be anchored to the needie hub 104 by a needle mount 184 within the needle hub body
156. The proximal end 174 of the needle 172 can be disposed within the charber 168 with
the open bore 180 opening into the chamber 168. Thus, the open bore 180 of the needle 172
allows fluid entering the beveled opening 178 to be in fluidic communication with the
chamnber 168 and the proximal chamber opening 170.

{00481 In some embodiments, the medical practitioner inserts the catheter systern 100
into the patient’s vasculature when the catheter systern 100 is in the insertion configuration.
The medical practitioner can grasp the catheter system 100 by one or more gripping surfaces
(e.g., the soft push tab 142, the grip features 154, the grip surfaces 162, and the grip surface
1868} and manipulate the catheter system 100 into a position proximate the catheter insertion
site. The medical practitioner can then pierce the skin of the patient with the beveled opening
178 of the needle 172 and can advance the needle 172 through tissue of the patient until the
vasculature (e.g., & veiny of the patient is reached by the needle 172 and the catheter 115.
Once the vasculature of the patient is reached, the medical practitioner can retract the needle

172 by slidably removing the needle 172 from the catheter 115 while leaving the catheter 115
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inserted into the vasculature. While retracting the needle 172, the medical practitioner can
maintain the catheter 115 in position by holding the catheter adapter 102 in position via one
or more of the soft push tab 142 and the grip features 154. The medical practitioner can
retract the needle by grasping the grip swrfaces 162 of the needle hub body 156 and slidably
removing the needie 172 in a proximal direction towards the medical practitioner. In some
cases, after the needle 172 has advanced into the vasculature of the patient, the medical
practitioner can advance the distal end 116 of the catheter 115 into the vasculature of the
paticnt by maintaining the needle 172 in position and slidably advancing the distal end 116
into the vasculature of the patient. Once the catheter 115 is inserted into the vasculature of
the patient, the needle 172 can be retracted as described above.

{00491 Referring now to Figure 2B, a cutaway view of the catheter system 100 is
shown with the needle hub 104 partially retracted from the catheter adapter 102, The needle
bub 104 can be translated longitudinally along an axis "A” 1o separate the needle bub 104
from the catheter adapter 102 and to slidably remove the needle 172 from the catheter 115,
As the needle hub 104 1s retracted, the proximal extension 130 of the catheter hub body 120
slidably disengages from the distal opening 164 of the needle hub body 156, Likewise, the
first wing 146 separates from the paddle grip 186. As the needle hub 104 is retracted from
the catheter adapter 102, the needie 172 is shidably removed from the catheter 115, the
septum 200, and the septum canister 300. As described in more detail below, the distal point
176 of the needle 172 slidably passes into the needle safety 400 and is engaged by the needle
safety 400. The engaged needle safety 400 is retained on the distal point 176 of the needle
172 and the needle safety 400 is removably disengaged from the catheter adapter 102 (See
Figure 6) thereby protecting the medical practitioner from an inadvertent needle stick.

{00501 Referring now to Figure 34, a perspective view of the distal point 176 of the
needle 172 is shown. Figure 3A shows that the axial channel 182 runs from the beveled
opening 178 in a longitudinal divection along the needle 172, The axial channel can be
disposed along the needle 172 but does not enter the open bore 180 of the needle 172, Figure
3B shows a cross-sectional view of the needle 172, Again, Figure 3B ilustrates that the axial
channel 182 does not enter the open bore 180 of the needle 172, Although Figure 3B shows
axial channel 182 as comprising a rounded semi-circular cross-sectional shape, the axial
channel 182 can comprise any suitable cross-sectional shape. For exaraple, the axial channel
182 can comprise a square, rectangle, or other polygon cross-sectional shape.

[0031] In some embodiments, the axial channel 182 is configured to provide a

primary indicator of blood flow or a primary “blood flash” to the medical practitioner when

-Page 11-



WO 2017/074684 PCT/US2016/055861

the needle 172 and catheter 115 have entered the vasculature (e.g., a vein) of the patient.
When the medical practitioner has advanced the needle 172 and catheter 115 sufficiently and
the needle 172 and catheter 115 have passed through a wall of a vein, blood is drawn along
the axial channel 182 between the needle 172 and the catheter 115. This blood can then be
seen by the medical practitioner through a translucent catheter 115, Upon seeing the blood
drawn along the axial channel 182 or the primary blood flash, the medical practitioner knows
that the catheter 115 has passed through the wall of the vein and that the catheter 115 is
inserted into the vein. The medical practitioner can then retract the needie 172 and secure the
catheter 115 in place. The primary blood flash can also indicate to the medical practitioner
that the vein has been accessed and that the needle 172 and/or catheter 115 do not need to be
advanced further, thereby preventing the medical practitioner from advancing the needle 172
too far and traversing the vein. In some cases, the primary blood fiash can be seen by the
medical practitioner when the blood reaches the translucent chamber 126 of the catheter body
120.

{0052] In some embodiments, the catheter system 100 is configured to provide a
secondary blood flash to the medical practitioner to confirm that the catheter 115 remains
properly positioned within the vein during an extended phase of insertion by providing a
continuous blood flash into the chamber 168. When the medical practitioner has advanced
the needle 172 sufficiently and the needle 172 has entered the vein, blood can flow through
the open bore 180 of the needle 172 into the chamber 168 of the needle hub body 156, With
a translucent needle hub body 156, the chamber 168 can become a secondary flashback
chamber and the visible presence of blood in this seccondary flashback chamber can indicate
to the medical practitioner that the needie 172 has entered the vein. The medical practitioner
can then perform the extended phase of inmsertion by retracting the needle 172 while
advancing the catheter 115 into position. During this extended phase of insertion, the
medical practitioner can contingously ohserve the secondary flashback to be continnously
reassured that the catheter 115 remains properly positioned within the vein {e.g., that the
catheter 115 has not transfixed the vein and/or that clotting has not occurred). Once the
catheter 115 is fully positioned, the medical practitioner can fully remove the needle 172 and
secure the catheter 115 to the patient’s skin.

{6053] Referring now to Figures 3C and 3D, cutaway views of the septum 200 and
the needle 172 are illustrated. Figure 3C shows a cutaway view of the septum 200 as the
needle 172 is being retracted. The septum 200 generally comprises a tubular and/or

cylindrical shape. While the septum 200 can comprise any suitable component or
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configuration, at least in some cases, the scptum 200 comprises a septurn body 202 with a
distal end 204 and a proximal end 206. In other cases, the septum 200 can comprise a distal
wall 207 with a slit 208 therethrough. The slit 208 can be configured allow the needle 172 to
pass therethrough while preventing passage of fluid through the slit 208, The septum 200 can
also comprise an extension 210 extending from the septum body 202 at a shoulder 212, The
septum body 202 and/or the extension 210 can define a lumen 214 with a proximal opening
216. Figure 3C also shows the orientation of the axial channel 182 with respect to the septum
200 and the shit 208, In some cases, as the needle 172 is retracied, the axial channel 182
stidably passes through the slit 208. The shit 208 can be configured to conform to the axial
channel 182 as it slidably passes through the slit 208, thereby excluding any fluid (e.g.,
blood) that may be in the axial channel 182, Thus, the slit 208 excludes any fluid that may be
in the axial channel 182 and prevents the fluid from cntering the lumen 214 of the septum
200.

[0054] Figure 3D illustrates that one potential outcome of cmployving the notched
opening 183 is leaking through the notched opening 183 into the lumen 214 of the septum
200 as the needle 172 is retracted. As the needle 172 is retracted, the notched opening 183
traverses the shit 208 and enters the humen 214 of the septurm 200. When the notched opening
183 is within the lumen 214 of the septum 200, fluid (e.g., blood) can pass through the open
bore 180 of the needle 172 and enter into the lumen 214. The fluid can then leak from the
tamen 214 into the proximal extension 130 and can then leak from the catheter systern 100,
[0055] Another potential outcome of eraploying the notched opening 183 is flooding
of the chamber 168 of the needle hub body 156 during pre-priming. This flooding of the
chamber 168 can occur when the medical practitioner pre-primes the catheter systermn 100
with saline. During pre-prining of the catheter system 100, the medical practitioner infuses
saline into the Y-port 128, The infused saline passes through the Y-port 128 and enters the
chamber 126 of the catheter hub body 120 and can then pass into an interstitial space between
an outer diameter of the needle 172 and an inner diameter of the catheter 115, The infused
saline can flow through this interstitial space and can flow into the open bore 180 through the
notched opening 183, Ounce in the open bore 180, the infused saline can flow into and
“flood” the chamber 168 of the needle hub body. The flooded saline in the chamber 168 can
often prevent an effective blood flashback in the chamber 168. Flooding of the chamber 168
when using a notched opening 183 can be more likely under certain conditions. For cxample,
in some cases, when the distal end 116 of the catheter 115 is pointed vertically upwards

during pre-priming, gravity can help draw the infused saline through the notched opening
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183, down the open bore 180, and into the chamber 168, In other cases, larger gauges of
catheter 115 and/or needle 172 can also lead to flooding of the chamber 168.

{30561 In some embodiments, when the needle 172 is configured with the axial
channel 182 in place of the notched opening 183, independent fluid pathways are provided
for cach of the open bore 180 of the needle 172 and the axial channel 182 of the needle 172.
For example, when the needle 172 is configured with the axial channel 182 in place of the
notched opening 183, an independent fluid pathway can be provided along the open bore 180
from the distal point 176 to the proximal end 174 and opening into the chamber 168.
Likewise, the axial channel 182 can provide an independent fluid pathway along the outer
diameter of the needle 172 and into the chamber 126 of the catheter hub body 120, In cach
case, the independent fluid pathway within the open bore 180 of the needle 172 and the
independent fluid pathway formed by the axial channel 182 can be fluidically isolated from
cach other and fluid flow between each of the independent fluid pathways can be prevented.
{6057 In some embodiments, when the needle 172 is configured with the axial
channel 182 in place of the notched opening 183, the independent fluid pathway provided by
the axial channel 182 avoids leakage of bloed into the lumen 214 of the septum 200 as the
needle 172 is retracted. When the axial channel 182 is emploved instead of the notched
opening 183, the needle 172 can be retracted without any leakage of blood into the lumen 214
because the independent tluid pathway provided by the axial channel 182 is fluidically
isolated from the independent fluid pathway provided by the open bore 180, As the ncedle
172 is retracted, the axial channel 182 can slidably pass through the slit 208 with the slit 208
conforming to the axial chanvel 182 and excluding any blood that may be in the axial channel
182, thereby preventing any blood from entering the lumen 214 of the sepmm 200. Thus. a
configuration comprising the axial channel 182 instead of the notched opening 183 can avoid
leakage of blood into the lumen 214 and any further leakage of blood into the proximal
extension 130.

[G058] In some cmbodiments, when the needle 172 is configured with the axial
channel 182 in place of the notched opening 183, the independent fluid pathway provided by
the axial channel 182 of the needle 172 avoids flooding of the chamber 168 during pre-
priming with saline. For example, when the needie 172 is configured with the axial channel
182 in place of the notched opening 183, the medical practitioner can infuse saline through
the Y-port 128 into the chamber 126 of the catheter bub body 120. The infused saline can
then flow into the interstitial space between the outer diameter of the needle 172 and the inner

diameter of the catheter 115. In some cases, the infused saline can also flow along the
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independent fluid pathway provided by the axial channel 182, Because the independent fluid
pathway provided by the open bore 180 is fluidically isolated, infused saline from the pre-
priming cannot enter the independent fluid pathway provided by the open bore 180 and
flooding of the chamber 168 can be avoided. With this configuration, flooding of the
chamber 168 can also be avoided when the distal end 116 of the catheter 115 s pointed
vertically upwards during pre-priming and when larger gauges of catheter 115 and/or needle
172 are used.

{06059] Referring now to Figure 4, a cutaway view of the catheter hub body 120 in the
inscrtion configuration with the needle 172 in place is illustrated. Figure 4 shows that the
septum 200 can fit within the catheter hub body 120 to define the chamber 126 of the catheter
hub body 120. The distal wall 207 of the septum 200 can seal the chamber 126 to prevent
fluid from leaking past the septum 200. The slit 208 can also be configured to prevent fluid
from leaking past the septum 200 when the needle 172 is in place within the slit 208 and
when the needle 172 is removed from the slit 208, The septum canister 300 can be
configured to secure the septum 200 within the catheter hub body 120. The septum canister
300 can also be configured to secure the septum 200 within the catheter hub body 120 to
prevent fluid from leaking past the septum 200. The septum canister 300 can comprise a
body 302 with a distal end 304 and a proximal end 306. In some cases, the septum canister
300 can comprise a wall 307. The septum canister 300 can also comprise a septum canister
opening 308 configured to permit the needle 172 to pass therethrough. [n other cases, the
septum canister 300 can comprise a distal extension 310 extending distally from the wall 307,
The distal extension 310 can define a fivst lumen 312. In vet other cases, the septum 300 can
comprise a retaining ridge 314 configured to retain the septum 300 within the catheter hub
bhody 120.

{00601 In some embodiments, the needle safety 400 is disposed within the catheter
hub body 120 proximal to the septum canister 300. The needie safety 400 can comprise a
body 402 with a distal end 404 and a proximal end 406. The needle safety 400 can also
comprise a central passageway 408, As described below, the needle safety 400 can protect
the medical practitioner from an inadvertent needle stick by engaging the distal point 176 of
the needle 172. The engaged needle safety 400 is retained on the distal point 176 of the
needle 172 as the needle safety 400 is removably disengaged from the catheter adapter 102
(hee Figure 6).

[0061] Referring now to Figures SA to S5H, some embodiments of various

configurations of the septum 200 and the septum canister 300 are illustrated. Figure 5A
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itlustrates a side view of the septum 200 and the septui canister 300 and Figure 5B ijllustrates
a cut-away view of Figure 3A. Figures 5A and 5B illustrate that the septum 200 can
comprise the generally tubular and/or cylindrically-shaped septum body 202 that includes the
distal end 204 and the proximal end 206. The septum body 202 can comprise the distal wall
207 with the slit 208 therethrough. The septum body 202 can also comprise an extension 210
extending from the septumn body 202 at the shoulder 212, The septum body 202 and/or the
extension 210 can define the lumen 214 with the proximal opening 216.

{6062] The septum canister 300 can comprise the generally tubular and/or
cylindrically-shaped body 302 with the distal end 304 and the proximal end 306. The septurn
canister 300 can comprise the wall 307 and the septum canister opening 308 in the wall 307,
The septum camster 300 can comprise the distal extension 310 extending distally from the
wall 307 and defining the first lumen 312. The retaining ridge 314 can be disposed on a
distal end of the distal extension 310. In some cases, the extension 210 of the septum body
202 can be configured to be slidably received within the first humen 312 of the septum
canister 300. In other cases, the retaining ridge 314 of the septum canister 300 can fit against
the shoulder 212 of the septum 200,

{G3063] Referring now to Figares SC and 5D, some embodiments of various
configurations of the septum 200 and the septum canister 300 are illustrated. Figwe 5C
illustrates a side view of the septum 200 and the septum canister 300 and Figure 5D
tHustrates a cut-away view of Figure 3C. Figures 5C and 5D dlustrate that the septurn 200
can comprise the generally tubular and/or cylindrically-shaped septum body 202 that includes
the distal end 204 and the proximal end 206. The septum body 202 can comprise the distal
wall 207 with the slit 208 therethrough. The septmum body 202 can also comprise an
extension 210 extending from the septum body 202 at the shoulder 212, The septum body
202 and/or the extension 210 can define the tumen 214 with the proximal opening 216.

[0064] The septum canister 300 can comprise the generally tubular and/or
cylindrically-shaped body 302 with the distal end 304 and the proximal end 306. The septum
canister 300 can comprise the wall 307 and the septum canister opening 308 in the wall 307.
The septum canister 300 can comprise the distal extension 310 extending distally from the
wall 307 and defining the first lumen 312. The retaining ridge 314 can be disposed on a
distal end of the distal extension 310. The extension 210 of the septum body 202 can be
configured to be slidably received within the first lumen 312 of the septum canister 300 and
the retaining ridge 314 of the septum canister 300 can fit against the shoulder 212 of the

septum 200.
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{00651 In some instances, the septum canister 300 can comprise a proximal extension
316 extending from the wall 307, The proximal extension 316 of the septum canister 300 can
define a second lumen 318. In other instances, the proximal extension 316 of the septum
canister 300 can be configured to cxtend into the proximal extension 130 of the catheter hub
body 120. In yet other instances, the second lumen 318 can be configured to selectively and
removably receive at least a portion of the needie safety 400.

{0066] Referring now to Figures SE and 5F, some embodiments of various
configurations of the septum 200 and the septum canister 300 are illustrated. Figuwre 5B
itlustrates a side view of the septurn 200 and the septum canister 300 and Figure 5F illustrates
a cut-away view of Figure SE. Figures 5E and 5F itllustrate that the septurn 200 can comprise
a generally disc-shaped septum body 202 that includes the distal end 204 and the proximal
end 206 and defines the lumen 214, The septum body 202 can comprise the slit 208. The
septum canister 300 can comprise the generally tubular and/or cylindrically-shaped body 302
with the distal end 304 and the proximal end 306.

{0067] The septum canister 300 can comprise the wall 307 and the septum canister
opening 308 in the wall 307. The septum canister 300 can comprise the proximal extension
316 extending proxumally from the wall 307 and defining the second lomen 318. The
proximal extension 316 of the septum canister 300 can be configured to extend into the
proximal extension 130 of the catheter hub body 120. The second lumen 318 can also be
configured to selectively and removably receive at least a portion of the needle safety 400. In
some cases, the retaining ridge 314 can extend outward from the wall 307, In other cases, the
retaining ridge 314 of the septumn canister 300 can it against the shoulder 212 of the septum
200.

{00681 Referring now to Figures 3G and S5H, some embodiments of various
configurations of the septum 200 and the septum canister 300 are illustrated. Figure 5G
itlustrates a side view of a septum 200 and a septum canister 300 and Figure SH illustrates a
cut-away view of Figure 5(. Figures 5G and 5H illustrate that the septum 200 can comprise
a generally solid disc-shaped septum body 202 that includes the distal end 204 and the
proximal end 206. The septum body 202 can comprise the slit 208 therethrough.

{0069] The septum canister 300 can comprise the generally tubular and/or
cylindrically-shaped body 302 with the distal end 304 and the proximal end 306. The septum
canister 300 can coraprise the wall 307 and the septum cauister opening 308 in the wall 307,
The septum canister 300 can comprise the proximal extension 316 extending proximally from

the wall 307 and defining the second lumen 318, The proximal extension 316 of the septum
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canister 300 can be configured fo extend into the proximal extension 130 of the catheter hub
body 120. The second lumen 318 can also be configured to selectively and removably
receive at least a portion of the needle safety 400. The retaining ridge 314 can extend
outward from the wall 307. In some cases, a distal side of the wall 307 can fit against the
proximal end 206 of the septum 200.

{0070] Referring now to Figure 6, a side view of the needle hub 104 in a separated
configuration is illustrated. Figure 6 shows that in the separated configuration the needle hub
104 can be completely retracted and separated from the catheter adapter 102, The first wing
146 is also separated from the paddle grip 186, In the separated configuration the needle 172
can be completely removed from the catheter adapter 102, Likewise, the engaged needie
safety 400 is removably disengaged from the catheter adapter 102 and the engaged needie
safety 400 is retained on the distal point 176 of the needle 172 to protect the medical
practitioner from an inadvertent needle stick. The separated needle hub 104 can then be
disposed of properly.

{0071] In some embodiments, the catheter system 100, such as, for example, the
catheter system 100 described in any of the Figures 1-6, may include a needle safety 400.
The needle safety 400 may include any safety roechanism configured to secure the distal
point 176 and/or beveled opening 178 of the needle 172 when the needle 172 is withdrawn
from the catheter 115 of the catheter system 100, preventing accidental needle sticks.

{0072] The needle safety 400 may be coupled with the catheter system 100 in any
number of ways. In some embodiments, the needle safety 400 may include an internal
interfock in which the needle safety 400 is coupled with an internal surface of the catheter
adapter 102. Coupling may include threading, fitting, snapping, connecting, attaching,
fastening, clipping. hooking, or any other suitable means of coupling. Non-limiting cxamples
of the needle safety 400 that include an internal interlock are provided in: ULS. Patent No.
8.496,623, uted BI-DIRECTIONAL CANNULA FEATURE CAPTURE MECHANISM,
filed March 2, 2009; U.S. Patent No. 9,399,120, titled BI-DIRECTIONAL CANNULA
FEATURE CAPTURE MECHANISM, filed July 11, 2013; and U.S. Patent Application No.
62/314,262, titled CANNULA CAPTURE MECHANISM, filed March 28, 2016, each of
which is herein incorporated by reference in ifs entivety. In some embodiments, the needle
safety 400 may include a clip disposed within the catheter adapter 102, a non-limiting
cxample of which is provided in U.5. Patent No. 6,117,108, titled SPRING CLIP SAFETY

IV CATHETER, filed June 12, 1998, which is herein incorporated by reference in its entirety.
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{00731 In some emnbodiments, the needle safety 400 may include an external interlock
in which the needle safety 400 is coupled with an external surface of the catheter adapter 102.
In some embodiments, the needle safety 400 may be coupled with an external smtace of the
catheter adapter 102 and an internal and/or external surface of the needle hub 104. Coupling
may include threading, fitting, snapping, connecting, attaching, fastening, clipping, hooking,
or any other suitable means of coupling. MNon-limiting examples of the needle safety 400 that
include an external interlock are provided in U.S. Patent Application No. 14/285,853, titled
PORTED IV CATHETER HAVING EXTERNAL NEEDLE SHIELD AND INTERNAL
BLOOD CONTROL SEPTUM, filed June 4, 2014, which is herein incorporated by reference
in its entirety. In some embodiments, the needle safety 400 may include a V-clip or a similar
clip. A non-limiting example of a V-clip is provided in U.S. Patent Application No.
14/295.953, titlad PORTED IV CATHETER HAVING EXTERNAL NEEDLE SHIELD
AND INTERNAL BLOOD CONTROL SEPTUM, fied lune 4, 2014, which is berein
incorporated by reference in its entivety. The V-clip may also selectively retain a portion of
the catheter adapter 102.

{6074} In some embodiments, a defeatable mechanical connection is provided
between the needle safety 400 and at least one other component of the catheter system 100. In
some instances, the mechanical connection is defeated upon securement of the distal point
176 of the needle 172 within the needle safety 400. In some embodiments, & swrface of the
needle safety 400 is selectively coupled to one or more of the following: the catheter adapter
102, the needle hub 104, the stabilization platform 118, the proximal extension 130, the
paddle grip 186, and the septum canister 300.

{0075] In some embodiments, the needle safety 400 may include a safety barrel,
which may be spring-loaded. For example, the safety barrel may be spring loaded as in the
BD™ Insyte® Autoguard™ BC shielded protective IV catheter. 1n some embodiments, the
needle safety 400 may be passively and/ov actively activated. In some embodiments, the
needle safety 400 may be configured to interact with a needle feature, such as a ferrule,
notch, crimp or bump on the needle 172, In some embodiments, the needle safety 400 may
include an arm or lever that may be actuated to capture the distal point 176 within the needle
safety 400 and prevent the distal point 176 from emerging priov to safe disposal. In some
embodiments, the needle safety 400 may be attached to a body of the needle 172 and may be
capable of sliding along the length thereof.

[0076] In some embodiments, in an insertion configuration prior to catheterization,

the needle safety 400 may be disposed between the catheter adapter 102 and the needle hub
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104. In some embodiments, the catheter adapter 102 and the needle bub 104 may be spaced
apart by at least a portion of the needle safety 400 in the insertion configuration prior o
catheterization. In some embodiments, in the insertion configuration prioy o catheterization,
a proximal end of the catheter adapter 102 may be disposed between the distal end 404 of the
needle safety 400 and a distal end of a grip of the needle hub 104, such as, for example, a
paddle grip 186. In some embodiments, in the insertion configuration prior to catheterization,
the proximal end 124 of the catheter hub body 120 may be disposed between the distal end
404 of the needle safety 400 and the proximal end 124 of a grip of the needle hub 104. In
some embodiments, a portion of the needle safety may overlap with a portion of the grip of
the needle hub 104, In some embodimnents, at least a portion of at least one of the catheter
adapter 102 and the grip overlaps at least some portion of the needle safety 400, In some
embodiments, no portion of the catheter hub body 120 or the grip overlaps any portion of the
needle safety 400.

{0077] Referring now to Figures 7A to 7B, some emmbodiments of the ncedle safety
400 similar to embodiments disciosed in U.S. Patent Application No. 62/314,262, titled
CANNULA CAPTURE MECHANISM, filed March 28, 2016 are illustrated. Figure 7A
shows embodiments of the needle safety 400 as the distal point 176 of needle 172 is retracted
into the needie safety 400. Figure 78 shows embodiments of the needle safety 400 with the
distal point 176 of the needle engaged in the needle safety 400. In some cases, the needle
safety 400 comprises the body 402 with a distal end 404, a proximal end 406, and the central
passageway 408 thercthrough. The needle safety 400 can comprise a base 410 attached to a
first splayed member 412 and a second splayed member 414, The first splayed member 412
can comprise a first end piece 416. The second splayved member 414 can comprise a second
cnd picce 418. The needle safety 400 can also comprise a spring 420 configured to bias a
retaining ring 422 against the first end piece 416 and the second end piece 418, thereby
biasing the first end piece 416 against the second end piece 418.

{G078] As shown in Figure 7A, as the needle 172 is retracted, the needle 172 is able to
slidably translate between the first and second end pieces 416, 418, The needle 172 can
comprise a needle feature such as a protuberance 192 near the distal point 176 of the needle
172. As the protuberance 192 is drawn through the first and second end pieces 416, 418, the
first and second end pieces 416, 418 are biased open and the protuberance 192 is able to pass
hetween first and second end pieces 416, 418, As shown in Figure 7B, once the distal point
176 has passed between the first and second end pieces 416, 418, the first and second end

pieces 410, 418 arc biased together preventing the distal point 176 of the needie 172 from
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emerging from the needle safety 400. The protuberance 192 can prevent the needle 172 from
continuing to pass through the needle safety 400, effectively trreversibly engaging the needle
safety 400 on the distal point 176 to prevent an inadvertent needle stick.

{0079] Referring now to Figures 8A to 8B, some embodiments of the needle safety
400 similar to embodiments disclosed in U.S. Patent Application No. $2/314,262, titled
CANNULA CAPTURE MECHANISM, filed March 28, 2016 are illustrated. Figure 8A
shows embodiments of the needle safety 400 as the distal point 176 of needle 172 is retracted
into the needle safety 400. Figure 8B shows embodiments of the needle safety 400 with the
distal point 176 of the needle engaged in the needle safety 400. In some cases, the needle
safety 400 comprises the body 402 with a distal end 404, a proximal end 406, and the central
passageway 408 therethrough. The needle safety 400 can comprise a base 430 attached to a
first splayed member 432 and a second splayed member 434. The first splayed member 432
can comprise a first end piece 436, The second splayed member 434 can comprise a second
end piece 438, The first splayed merber 432 can comprise a first cutout 440. The second
splayed member 434 can comprise a second cutout 442. The first and second cutouts 440,
442 can be sized to receive the protuberance 192 of the needle 172, The first splayed
memmber 432 and the second splayed mernber 434 bias the first end piece 436 and the second
end piece 438 together.

{G080] As shown in Figure 8A, as the needle 172 is retracted, the needle 172 is able to
slidably translate between the first and second end pieces 436, 438, The needle 172 can
comprise the protuberance 192 near the distal point 176 of the needle 172, As the
protuberance 192 is drawn through the first and second end pieces 436, 438, the first and
second end pieces 416, 418 are biased open by the protuberance 192 and the protuberance
192 is able to pass between first and sccond end picces 436, 438, As shown in Figure 7B,
once the distal point 176 has passed between the first and second end pieces 436, 438, the
first and second end pieces 436, 438 are biased together preventing the distal point 176 of the
needle 172 from emerging from the needle safety 400. The protuberance 192 can be received
by the first and second cutouts 440, 442 cffectively engaging the protuberance 192 and
effectively itreversibly engaging the needle safety 400 on the distal point 176 to prevent an
inadvertent needle stick.

{0081] Referring now to Figures 9A to 9B, some embodiments of the needle safety
400 with a V-spring are illustrated. Figure 9A shows embodiments of the needle safety 400
as the distal point 176 of needle 172 is vetracted into the needle safety 400. Figure 9B shows

embodiments of the needle safety 400 with the distal point 176 of the needle engaged in the
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needle safety 400. In some cases, the needle safety 400 comprises the body 402 with a distal
end 404, a proximal end 406, and the central passageway 408 therethrough. The needle
safety 400 can comprise a spring frame 450 with a proximal opening 452 and a distal opening
454. The spring frame 450 can comprise a V-spring 456 with a shutter 458, The V-spring
456 can be configured to bias against the needle 172. As shown in Figure 94, as the needle
172 is retracted, the needle 172 is able to slidably translate between the distal opening 454
and the proximal opening 452. The needle 172 can comprise the protuberance 192 near the
distal point 176 of the needle 172. As the needle 172 is drawn between the distal opening
454 and the proximal opening 452, the needle 172 and/or the protuberance 192 maintains the
V-spring 456 in a biased position against the spring frame 450

[0082] As shown in Figure 98, once the distal point 176 has cleared the V-spring 436,
the V-spring 456 opens and the shutter 438 blocks the distal opening 454, thereby preventing
the distal point 176 of the needle 172 from reemerging from the needle safety 400. The
protuberance 192 can be retained by the proximal opening 452 effectively engaging the
protuberance 192 and effectively irreversibly engaging the needle safety 400 on the distal
point 176 to prevent an inadvertent needle stick.

{00831 Although the catheter system 100 can be manofactured from any suitable
materials, at least in some embodiments, the catheter adapter 102 and the needle hub 104, are
formed from thermoplastic polymeric resins such as  polycarbonate, polystyrene,
polypropylene, and other simnilar materials. The catheter adapter 102 and the needle hub 104
can be formed from a substantially transparent material to allow the medical practitioner to
visibly ascertain the needle 172 as it is slidably removed and to view the primary and/or
secondary blood flashback. The catheter 115 can be formed from thermoplastic resins such
as polytetrafluoroethylene (PTFE}, polyurethane, and other similar materials. In some cases,
the catheter 115 can be formed from thermoplastic hydrophilic polyurethane that softens with
exposure to physiological conditions within the patient’s hody. The needle 172, the spring
420, and the V-spring 456 can be formed from a stainless steel alloy or other similar material.
{0084] The present invention may be embodied in other specific forms without
departing from its structures, methods, or other essential characteristics as broadly described
herein and claimed hereinafter. The described embodiments are to be considered in ali
respects only as ilustrative, and not restrictive.  The scope of the imvention is, therefore,
indicated by the appended claims, rather than by the foregoing description. Al changes that
come within the meaning and range of equivalency of the claims are w be embraced within

their scope.
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CLAIMS
1. A catheter system comprising:
a catheter adapter comprising:

a catheter hub comprising a distal end and a proximal end and defining a chamber
extending between the distal end and the proximal end;

a catheter extending from the distal end of the catheter hub and in fluid
communication with the chamber;

a stabilization platform;

a septum disposed within the chamber, wherein the septum comprises a distal wall,
a proximal opening, a shoulder disposed between the distal wall and the proximal
opening, a first extension extending proximally from the shoulder, and a first lumen
extending from the distal wall through the proximal opening; and

a septum canister, comprising a wall, a second extension extending distally from the
wall, a third extension extending proximally from the wall, and a wall opening in the
wall, wherein the second extension defines a second lumen, wherein the third extension
defines a third lumen, wherein the first extension is slidably received within the second
lumen, wherein the shoulder abuts the second extension; and

a needle hub comprising:

a needle configured to slidably fit within the catheter, wherein the wall opening is
configured to receive the needle a needle hub body anchored to a proximal end of the
needle,

wherein in an insertion configuration, the proximal end of the catheter hub is
removably coupled within a distal opening of the needle hub, and

wherein after placement of the catheter, the needle hub is retracted from the catheter
adapter to slidably remove the needle from the catheter and to separate the needle hub from the
catheter adapter.

2. The catheter system of claim 1, wherein the needle comprises an open bore in fluid
communication with a chamber of the needle hub and wherein blood flows through the open
bore to the chamber of the needle hub to provide a secondary blood flashback that indicates that
the needle has entered a vasculature of a patient.
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3. The catheter system of claim 1, wherein the stabilization platform further comprises a
first wing comprising a generally planar shape to stably maintain the catheter adapter against a
skin of a patient.

4. The catheter system of claim 1, wherein the stabilization platform further comprises a
soft push tab configured to provide a grasping surface to manipulate and advance the catheter
adapter.

5. The catheter system of claim 1, wherein the catheter hub further comprises a Y-port in
fluid communication with the chamber of the catheter hub.

6. The catheter system of claim 1, wherein the needle hub further comprises a paddle grip
extending from a distal end of the needle hub and configured to provide a grip surface to
manipulate the needle hub.

7. The catheter system of claim 1, further comprising a needle safety configured protect
against needle sticks by engaging a distal point of the needle as the needle is retracted from the
catheter adapter.

8. A catheter system comprising:
a catheter adapter comprising;

a catheter hub defining a chamber extending between a distal end and a proximal
end of the catheter hub;

a catheter extending from the distal end of the catheter hub and in fluid
communication with the chamber;

a stabilization platform comprising a first wing and a soft push tab;

a septum disposed within the chamber, wherein the septum comprises a distal wall,
a proximal opening, and a first lumen extending from the distal wall through the
proximal opening;

a septum canister, comprising a wall, a proximal extension extending proximally
from the wall and defining a second lumen, a wall opening in the wall, and a retaining
ridge aligned with the wall and extending outwardly from the wall, wherein the wall
forms a distal-most end of the septum canister, wherein the septum abuts the wall; and
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a needle hub comprising a needle configured to slidably fit within the catheter and a
needle hub body anchored to a proximal end of the needle, wherein the wall opening is
configured to receive the needle wherein in an insertion configuration, a proximal extension of
the catheter hub is removably coupled within a distal opening of the needle hub, and

wherein after placement of the catheter, the needle hub is retracted from the catheter
adapter to slidably remove the needle from the catheter and to separate the needle hub from the
catheter adapter.

9. The catheter system of claim 8, wherein blood flows through an open bore of the needle
to the chamber of the needle hub to provide a secondary blood flashback to indicate that the
needle has entered a vasculature of a patient.

10. The catheter system of claim 8, further comprising a needle safety removably disposed
within the proximal extension of the catheter hub and configured protect against needle sticks by
engaging a distal point of the needle as the needle is retracted from the catheter adapter.
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