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Anchoring An Intravenous Cannula

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority to U.S. Application Serial No. 13/399,290,
filed on February 17, 2012, entitled ANCHORING AN INTRAVENOUS
CANNULA, the disclosure of which is incorporated herein by reference.

TECHNICAL FIELD
This document relates to a medical device having an integrated anchor system
for securing a portion of the medical device in a subcutaneous region underlying the

skin.

BACKGROUND

Some medical devices a configured to provide intravenous therapy in which
and an intravenous infusion of a fluid is administered through an intravenous cannula.
The intravenous cannula normally includes a distal tip region that is configured to
insert through a skin opening and into a selected body vessel (e.g., a vein in a patient’s
arm or leg) while a proximal hub remains external to skin opening for connection with
a separate medicinal fluid line. This type of intravenous infusion therapy provides a
direct route to the bloodstream which allows for hydration, administration of blood or
blood products and administration of medications. Medications that are administered
intravenously can achieve therapeutic effects more rapidly and, in some cases, using a
lower dose.

Typical intravenous cannulas may extend for several inches in length and
normally include a fluid lumen that extends to a distal port and the tip of the cannula.
In some version, the intravenous cannula may include large, flat “wings” or “tabs”
that remain external to the skin and are equipped to adhere to the outer surface of the
patient’s skin. In other circumstances, the intravenous cannula may be secured to the
skin penetration site using adhesive tape that is wrapped around an outer
circumferential surface region of the intravenous cannula and around an adjacent

portion of the patient’s arm or leg.
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SUMMARY

Some embodiments of a medical system include a subcutaneous anchor device
that extends outwardly from side wall of an intravenous cannula so as to secure the
intravenous cannula in a position relative to a skin penetration point. In some
circumstances, the subcutaneous anchor device can be integrally formed as a unitary
structure with the side wall of the intravenous cannula so that the subcutaneous
anchor device is positioned along a central region of the intravenous cannula (e.g., at
a position that is proximal of the distal tip portion configured to penetrate into a
targeted vein or other vessel, and that is distal of the proximal connector hub
configured to releasably mate with a separate fluid line). As such, the subcutaneous
anchors may engage with fatty tissue or other tissue inside the subcutaneous layer
immediately underlying the skin near the skin penetration point, thereby providing an
anchoring effect without necessarily requiring adhesives applied external to the skin.

Some embodiments described herein include a medical system for anchoring
an intravenous cannula device in a subcutancous region along an underside of a skin
layer. The medical system may include an intravenous cannula device and an inserter
tool removably coupled to the intravenous cannula device. The intravenous cannula
device may include a flexible catheter, a proximal connector hub, and a subcutaneous
anchor integrally formed as a unitary structure with an outer wall of the flexible
catheter. The flexible catheter may include a lumen and also may extend distally of
the proximal connector hub. The proximal connector hub may optionally include a
thread pattern configured to releasably connect with an external fluid line. The
inserter tool may be removably coupled to the intravenous cannula device so as to
insert the flexible catheter of the intravenous cannula device through a skin
penetration point and into a targeted vessel. The inserter tool may optionally include
a handle and an insertion needle extending distally from the handle. The insertion
needle may be slidably engaged with the lumen of the flexible catheter of the
intravenous cannula device. The inserter tool may be removable from the intravenous
cannula device when the insertion needle is proximally withdrawn from the lumen of
the flexible catheter. The subcutancous anchor of the intravenous cannula device may
be positioned between a distal tip of the flexible catheter and the proximal connector

hub. The subcutaneous anchor may include at least one surface to engage tissue in a
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subcutaneous region along an underside of a skin layer when the flexible catheter of
the intravenous cannula device is inserted through a skin penetration point and into a
targeted vessel.

Particular embodiments include a method of using an intravenous cannula
device. The method may include inserting a needle portion of an inserter tool through
a skin penetration point and into a targeted vessel. An intravenous cannula device
may be removably coupled to the inserter tool such that a flexible catheter of the
intravenous cannula device is advanced through the skin penetration point and into the
targeted vessel while a subcutaneous anchor integrally formed as a unitary structure
with an outer wall of the flexible catheter is positioned in a subcutanecous region along
an underside of a skin layer. The method may also include removing the inserter tool
from the intravenous cannula device such that the needle portion of the inserter tool is
slidably withdrawn from a lumen of the flexible catheter while the flexible catheter
remains in the targeted vessel and the subcutaneous anchor remains in the
subcutaneous region along the underside of the skin layer. Optionally, the method
may include threadably engaging an external fluid line to a proximal connector hub of
the intravenous cannula device while the flexible catheter remains in the targeted
vessel and the subcutaneous anchor remains in the subcutaneous region along the
underside of the skin layer. The subcutaneous anchor may be positioned between a
distal tip of the flexible catheter and the proximal connector hub. The subcutaneous
anchor may include at least one surface to engage tissue in the subcutancous region
proximate to the skin penetration point.

In other embodiments, a medical system for anchoring an intravenous cannula
device in a subcutaneous region along an underside of a skin layer may include an
intravenous cannula device. The intravenous cannula device may include a flexible
catheter, a proximal connector hub, and a subcutaneous anchor positioned between a
distal tip of the flexible catheter and the proximal connector hub, The system may
also include an inserter tool removably coupled to the intravenous cannula device.
The inserter tool may optionally include a handle and an insertion needle extending
distally from the handle. The insertion needle may be slidably engaged with a lumen

of the flexible catheter. The subcutaneous anchor may include at least one surface to
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engage tissue in a subcutaneous region along an underside of a skin layer when the
flexible catheter of the intravenous cannula device is into a targeted vessel.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the invention will be apparent from the description and drawings, and

from the claims.

DESCRIPTION OF DRAWINGS

FIGs. 1-3 are perspective views of an intravenous cannula system having a
subcutaneous anchor, in accordance with some embodiments.

FIGs. 4A and 4B are perspective and side views of an intravenous cannula
system having a subcutaneous anchor including a circumferential ring, in accordance
with some alternative embodiments.

FIGs. 5A and 5B are perspective and side views of an intravenous cannula
system having subcutaneous anchors including a multiple circumferential ring, in
accordance with some alternative embodiments.

FIGs. 6A and 6B are perspective and side views of an intravenous cannula
system having subcutaneous anchors including a pair of recessed tabs, in accordance
with some alternative embodiments.

FIGs. 7A and 7B are perspective and side views of an intravenous cannula
system having subcutaneous anchors including multiple pairs of recessed tabs, in
accordance with some alternative embodiments.

FIGs. 8A and 8B are perspective and side views of an intravenous cannula
system having a subcutaneous anchor including a slotted circumferential ring, in
accordance with some alternative embodiments.

FIGs. 9A and 9B are perspective and side views of an intravenous cannula
system having subcutaneous anchors including multiple slotted circumferential rings,
in accordance with some alternative embodiments.

FIGs. 10A and 10B are perspective and side views of an intravenous cannula
system having a subcutaneous anchor including an anchor flap, in accordance with

some alternative embodiments.
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FIGs. 11A and 11B are perspective and side views of an intravenous cannula
system having subcutaneous anchors including multiple anchor flaps, in accordance
with some alternative embodiments.

FIGs. 12A and 12B are perspective and side views of an intravenous cannula
system having a subcutaneous anchor including a tapered circumferential ring, in
accordance with some alternative embodiments.

FIGs. 13A and 13B are perspective and side views of an intravenous cannula
system having subcutaneous anchors including multiple tapered circumferential rings,
in accordance with some alternative embodiments.

FIGs. 14A and 14B are perspective and side views of an intravenous cannula
system having subcutancous anchors including textured cutouts, in accordance with
some alternative embodiments.

FIGs. 15A and 15B are perspective and side views of an intravenous cannula
system having a subcutaneous threaded anchor, in accordance with some alternative
embodiments.

FIGs. 16A and 16B are perspective and side views of an intravenous cannula
system having a subcutaneous anchor including a wedge, in accordance with some
alternative embodiments.

Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

Referring to FIGS. 1-3, a medical system 100 includes an intravenous cannula
device 105 that is equipped with a subcutaneous anchor 130 so as to secure the
intravenous cannula device 105 in a position relative to a skin penetration point 32. In
this embodiment, the subcutaneous anchor 130 can be integrally formed as a unitary
structure with the side wall of the intravenous cannula device 105. The intravenous
cannula device 105 can include a distal section having a flexible catheter 120 and a
proximal connector hub 115 configured to releasably connect with an external fluid
line (not shown in FIGS. 1-3). As described in more detail below, the subcutaneous
anchor 130 can be positioned along a central region of the intravenous cannula 105
such that the anchor 130 is arranged proximal to a distal tip 122 of the catheter 120
and is arranged distal to the proximal connector hub 115. In particular embodiments,

the subcutaneous anchor 130 is located in the central region 107 and extends radially
5
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outward of a cylindrical wall the catheter 120 so that the subcutaneous anchor 130
may engage with fatty tissue or other tissue inside the subcutaneous layer 34
immediately underlying the skin 30 near the skin penetration point 32, thereby
providing an anchoring effect without necessarily requiring adhesives applied external
to the skin 30.

The system 100 depicted in FIGs. 1-3 also includes an inserter tool 110 (FIG.
3) that is detachably connected to the intravenous cannula device 105. In this
embodiment, the inserter tool 110 includes a handle 112 configured to be grasped by a
user in order to control the insertion of the intravenous cannula device 105 through
the skin penetration point 32. As described in more detail below, the inserted tool 110
is removably coupled to the intravenous cannula device 105 so that an insertion
needle 125 of the inserter tool 110 provides support to the flexible catheter 120 during
insertion of the distal tip 122 of the flexible catheter 120 into a targeted body vessel
40. After the inserter tool 110 is used to facilitate placement of the intravenous
cannula device 105, the inserter tool 110 can be removed from the intravenous
cannula device 105 while the distal tip 122 of the flexible catheter 120 remains in the
targeted body vessel 40, thereby providing a fluid communication line between the
proximal connector hub 115 and the targeted body vessel 40 via the flexible catheter
120.

Still referring to FIGs. 1-3, the proximal connector hub 115 of the intravenous
cannula device 105 includes a fluid fitting 117 that is configured to releasably mate
with an external fluid line. For example, the fluid fitting 117 may provide a luer
connector, which includes a threaded region and a sealing face at the proximal-most
end region of the proximal connector hub 115, for purposes of detachably coupling to
an external fluid line (e.g., a supply of intravenous fluid, a medicine delivery line, a
blood infusion line, a blood withdrawal line, or the like). The proximal connector hub
115 includes a generally rigid body having an outer radius that is substantially larger
than the outer radius of the flexible catheter 120. In this embodiment, the outer radius
of the proximal connector hub 115 is also larger than the skin penetration point 32
such that the proximal connector hub 115 remains external to the skin 30 during use.
The proximal connector hub 115 includes a central lumen that is in fluid

communication with a corresponding lumen of the flexible catheter 120. Accordingly,
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in the embodiment depicted in FIGs. 1-3, the catheter 120 can be inserted into through
the penetration point 32, to the underside of the skin 30, and into a vein 40 or other
targeted vessel to provide vascular access for intravenous infusion or withdrawal of a
fluid.

In some embodiments, the catheter 120 may be flexible. For example, the
catheter 120 can be configured to flexibly contour with the curvatures of the targeted
vessel 40. As previously described, the catheter 120 can be supported by the insertion
needle 125 on the inserter tool 110 during the initial placement of the flexible catheter
120 into the targeted vessel 40. In such embodiments, the insertion needle 125
removably occupies the lumen of the catheter 120, and provides support for the
catheter 120 against bending or bucking during insertion into the targeted vessel 40.
In some implementations, the insertion needle 125 is equipped with a sharp tip 127
that protrudes from the distal tip of the catheter 120 (refer to FIGs. 1-2) such that the
inserter tool 110 provides the initial penetration path through the skin 32 and into the
targeted vessel 40.

The catheter 120 can be configured to have an axial length which is
substantially greater than the axial length of the proximal connector hub 115. For
example, in some embodiments, the axial length of the catheter 20 (extending from
the junction with the proximal connector hub 115 to the distal-most end of the
catheter tip) can be about 25mm to about 150mm, about 40 mm to about 70 mm, and
preferably about 50 mm. The catheter may also include an outer diameter of about
12-gauge to about 28-gauge, and preferable about 14-gauge to about 24-gauge sizes.
Such an axial length and diameter size can be advantageous for providing access to
the targeted vessel 40 while not necessary requiring advancement deep into the
vasculature. Also, the overall axial length of the intravenous cannula device 105
(extending from the proximal end of the proximal connector hub 115 to the distal-
most end of the catheter tip) can be about 45 mm to about 170 mm, about 60 mm to
about 90 mm, and preferably about 70 mm. Such an axial length can be advantageous
for providing access to the targeted vessel while also maintaining the proximal
connector hub 115 at a location external to the skin and near the skin penetration point

32.
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Still referring to FIGs. 1-3, the flexible catheter 120 can extend distally from
the proximal connector hub 115, and the proximal portion of the flexible catheter can
define the central region 107 of the intravenous cannula device 105 at which the
subcutaneous anchor 130 is located. In this embodiment, the subcutaneous anchor
130 is formed about the periphery of the catheter 120 at a position that is substantially
closer to the proximal connector hub 115 than to the distal tip 122 of the catheter 120.
The subcutaneous anchor 130 is positioned to reside in the subcutaneous layer 34
along the underside of the skin 30 and near the skin penetration point 32.
Accordingly, while the catheter 120 can penetrate into the targeted vessel 40, the
subcutaneous anchor 130 is positioned along to the intravenous cannula device 105 to
reside external to the vessel 40 but under the skin 30 in the subcutaneous layer 34.
Furthermore, while the subcutancous anchor 130 is positioned in the subcutaneous
layer 34, the proximal connector hub 115 remains external to the skin 30 so as to
receive a connection with an external fluid line.

As described in more detail below, the subcutaneous anchor 130 can be
directed to penetrate through the same penetration point 32 as the catheter 120 to
maintain a position of the subcutaneous anchor 130 in the subcutaneous layer 34
along the underside of the skin 30. As such, the subcutaneous anchor 130 can secure
the catheter 120 in the operative position relative to the penetration point 32 without
necessarily requiring adhesives bonded to the skin. In some embodiments, the
subcutaneous anchor 130 can be integrally formed with the catheter 120 as a unitary
such that the subcutaneous anchor 130 and the catheter 120 share a common material.
The subcutaneous anchor 130 can include one or more structures that extend
outwardly from outer circumference of the catheter 120. For example, the
subcutaneous anchor 130 can include one or more rings, flexible flaps, spirals,
flexible tabs, tines, barbs, or the like that, after insertion, are deployed in the
subcutaneous region 34 so as to secure the position of the intravenous cannula device
105 relative to the skin penetration point 32. Various examples of the subcutaneous
anchor 130 are described below in connection with FIGs. 4-16.

In use, the system 100 can be manipulated by a user so as to deliver the distal
tip of intravenous cannula device 105 into the targeted vessel 40, and then the system

100 can be adjusted to provide a fluid communication line to the targeted vessel 40.
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For example, as shown in FIG. 1, the handle 112 of the inserter tool 110 can be
grasped by the user so as to forcibly advance the sharp tip 127 of the insertion needle
125 through the skin 30 and into the targeted vessel 40. In doing so, the flexible
catheter 120 of the intravenous cannula device 105 (which is slidably received on the
insertion needle 125) is also advanced through the penetration point 32 and into the
targeted vessel 40.

As shown in FIG. 2, the system 100 can be further advanced after the skin
penetration point 32 is formed so that the subcutaneous anchor 130 is likewise
advanced through the skin penetration point 32. In such circumstances, the
subcutaneous anchor 130 is positioned external to the vessel 40 but under the skin 30
in the subcutaneous layer 34. The subcutaneous anchor 130 includes one or more
structures that are configured to engage the underside of the skin 30, the fatty tissues
in the subcutaneous layer 34, or both so as to resist withdrawal of the intravenous
cannula device 105 from the skin penetration point 32. Thus, the intravenous cannula
device 105 is anchored in the operative position relative to the penetration point 32 so
that the distal tip of the flexible catheter 120 resides in the targeted vessel 40 while the
proximal connector hub 115 resides external to the skin 30. Preferably, the proximal
connector hub 115 comprises a substantially transparent polymer material so that the
user can directly visualize blood return filling into an internal chamber at the hub
when the distal end of the catheter 120 is positioned within the vessel 40.

After the intravenous cannula device 105 is anchored in the operative position,
the inserter tool 110 of the system can be released from the intravenous cannula
device 105. For example, the inserter tool 110 can be frictionally or threadably
engaged with the intravenous cannula device 105. If the inserter tool 110 is engaged
with the intravenous cannula device 105 by a friction fit, the user can apply a
withdrawal force to the handle 112 of the inserter tool 110 relative to the intravenous
cannula device 105. If the inserter tool is threadably engaged with the intravenous
cannula device 105, the user can applied a rotational motion to the handle 112 of the
inserter tool 110 relative to the intravenous cannula device 105 so as to decouple to
the two components. In the illustrated example in FIG. 2, the inserter tool 110 can be
released from the intravenous cannula device 105 by twisting (e.g., unscrewing) the

handle 112 relative to the intravenous cannula device 105.
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As shown in FIG. 3, after the intravenous cannula device 105 is anchored in
the operative position, the inserter tool 110 can be fully removed from the intravenous
cannula device 105. In the illustrated example, the needle 125, which had occupied
the interior space of the catheter 120 in FIGs. 1 and 2, has been longitudinally
withdrawn from the catheter 120 through the proximal connector hub 115. As such,
the needle 125 no longer reinforces the flexible catheter 120, and allows the catheter
120 to flexibly comply with curvatures of the vein 40 (e.g., in the event of patient
movement). Furthermore, the central lumen of the catheter 120 is then free to provide
fluid communication between the proximal connector portion 115 and the targeted
vessel 40. Accordingly, the proximal connector hub 115 can be mated with an external
fluid line, such as an I'V drip line or a medicine infusion line.

In some alternative embodiments, the inserter tool 110 can be equipped with a
retractable needle (rather than the fixed needle 125 that can receive a safety cap after
removal). The retractable needle of the inserter tool may be retractable relative to the
handle 112, which can improve user safety and reduce the likelihood of inadvertent
needle wounds. For example, the retractable needle may have a length that is similar
to the needle 124 depicted in FIG. 3, but the retractable needle can be spring-loaded to
¢jected proximally away from the lumen of the flexible catheter and into an internal
receiving chamber defined inside the handle 112 when the inserter tool is withdrawn
from the intravenous cannula device 105. In such circumstances, the handle may
have a greater length than the embodiment depicted in FIG. 3 so as to fully receive the
retracted needle). Alternatively or additionally, the inserter tool can be equipped with
a protective cap piece that is movable to cover the tip of the needle (either the fixed
needle 125 or the spring-biased retractable needle) when the inserter tool is withdrawn
from the intravenous cannula device 105.

In the embodiment depicted in FIGs. 1-3, the subcutaneous anchor 130 is
integrally formed with the outer wall of the flexible catheter 120. The shape of the
anchor device 130 can be selected to provide improved anchoring or withdrawal
benefits depending upon the configuration of the catheter 120 and the selected
location of the skin penetration point along a patient’s body. For example, as shown
in FIGs. 1-3, the subcutaneous anchor 130 can include a tapered ring structure that

extends around the circumference of the catheter 120 and provides a substantially
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greater outer diameter size than the generally cylindrical body portion of the catheter
120. The tapered ring structure can have a tapered wall that extends toward the distal
tip 122 of the catheter 120 so as to facilitate insertion through the skin penetration
point 32, while a proximal-facing ridge of the subcutaneous anchor device 130 resists
withdrawal of the intravenous cannula device 105 while the subcutaneous anchor
device 130 resides in the subcutaneous layer 34. In some alternative embodiments,
the subcutaneous anchor device 130 can be provided in different forms along the
central region 107 of the intravenous cannula device 105.

Referring now to FIGs. 4A-4B, some alternative embodiments of a medical
system 400 may include a subcutaneous anchor 430 having a different configuration,
for example, in the shape of a flexible circumferential ring. In this embodiment, the
medical system 400 can be similar to the medical system 100 of FIGs. 1-3. For
example, the medical system 400 includes an intravenous cannula device 405 and an
inserter tool 410 that is detachably coupled to the intravenous cannula device 405.
The intravenous cannula device 405 can include a distal section having a flexible
catheter 420 and a proximal connector hub 415 configured to releasably connect with
an external fluid line (not shown in FIGs. 4A-4B). In this embodiment, the flexible
circumferential ring 430 is integrally formed as a unitary structure with the side wall
of the flexible catheter 420, and the flexible circumferential ring 430 is positioned
along a central region of the intravenous cannula device 405 (e.g., proximal to a distal
tip of the catheter 420 and distal to the proximal connector hub 415).

The flexible circumferential ring 430 is formed radially about the catheter 420
at a location near to the proximal connector hub 415. The flexible circumferential
ring 430 can be directed to penetrate through the same penetration point 32 as the
catheter 420 for positioning in in the subcutaneous layer 34 along the underside of the
skin 30. As such, the flexible circumferential ring 430 can secure the catheter 420 in
the operative position relative to the penetration point 32 without necessarily
requiring adhesive tapes bonded to the skin. In some embodiments, the flexible
circumferential ring 430 can be integrally formed with the flexible catheter 420 such
that the flexible circumferential ring 430 and the catheter 420 share a common
flexible polymer material. Accordingly, during insertion through the skin penetration

point, the flexible circumferential ring 430 can flexibly adjust in a first direction so

11



10

15

20

25

30

WO 2013/123327 PCT/US2013/026340

that the outer rim of the flexible circumferential ring 430 is shifted toward the
circumferential wall of the catheter 420 (in a proximal direction toward the proximal
connector hub 415). After insertion of the flexible circumferential ring 430 through
the skin penetration point and into the subcutaneous layer 34, the flexible
circumferential ring 430 can be biased to extend outwardly from the circumferential
wall of the catheter 420. In doing so, the flexible circumferential ring 430 can operate
as a subcutancous anchor that engages the underside of the skin 30, the fatty tissues in
the subcutaneous layer 34, or both so as to resist withdrawal of the intravenous
cannula device 405 from the skin penetration point 32. Thus, the intravenous cannula
device 405 can be anchored in the operative position relative to the penetration point
32 so that the distal tip of the flexible catheter 420 resides in the targeted vessel 40
while the proximal connector hub 415 resides external to the skin 30.

Referring to FIG. 4B, during removal of the intravenous cannula device 405,
the flexible circumferential ring 430 can flexibly adjust in a second direction so that
the outer rim of the flexible circumferential ring 430 is shifted toward the
circumferential wall of the catheter 420 (in a distal direction away the proximal
connector hub 415). Thus, the flexible circumferential ring 430 can be configured to
prolapse in response to a removal force 440 applied to the intravenous cannula device
405 during withdrawal of the intravenous cannula device 405 from the skin
penetration point.

Referring now to FIGs. 5A-5B, some alternative embodiments of a medical
system 500 may include an intravenous cannula device 505 that is similar to the
device 405 illustrated in FIGS. 4A-4B, except that intravenous cannula device 505 is
equipped with multiple subcutaneous anchors 530 in the shape of flexible
circumferential rings. Similar to previously described embodiments herein, the
medical system 500 includes the intravenous cannula device 505 and an inserter tool
510 that is detachably coupled to the intravenous cannula device 505. The
intravenous cannula device 505 can include a distal section having a flexible catheter
520 and a proximal connector hub 515 configured to releasably connect with an
external fluid line. In this embodiment, each of the flexible circumferential rings 530
is integrally formed as a unitary structure with the side wall of the flexible catheter

520, and the flexible circumferential rings 530 are positioned in series along a central
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region of the intravenous cannula device 505 (e.g., proximal to a distal tip of the
catheter 520 and distal to the proximal connector hub 515).

Similar to the embodiments previously described in connection with FIGs.
4A-4B, one or more of the flexible circumferential rings 530 can be directed to
penetrate through the same penetration point 32 as the catheter 520 for positioning in
in the subcutaneous layer 34 along the underside of the skin 30. As such, one or more
of the flexible circumferential rings 530 can secure the catheter 520 in the operative
position relative to the penetration point 32 without necessarily requiring adhesive
tapes bonded to the skin. Each of the flexible circumferential rings 530 inserted
through the skin penetration point 32 can flexibly adjust in a first direction so that the
outer rim of the respective circumferential ring 530 is shifted toward the
circumferential wall of the catheter 520 (in a proximal direction toward the proximal
connector hub 515). After insertion of the respective circumferential ring 530 through
the skin penetration point 32 and into the subcutaneous layer 34, the respective
circumferential ring 530 can be biased to extend outwardly from the circumferential
wall of the catheter 520. In doing so, the respective circumferential ring 530 can
operate as a subcutaneous anchor that engages the underside of the skin 30, the fatty
tissues in the subcutaneous layer 34, or both so as to resist withdrawal of the
intravenous cannula device 505 from the skin penetration point 32. Thus, the
intravenous cannula device 505 can be anchored in the operative position relative to
the penetration point 32 so that the distal tip of the flexible catheter 520 resides in the
targeted vessel 40 while the proximal connector hub 515 resides external to the skin
30.

Referring to FIG. 5B, during removal of the intravenous cannula device 505,
each of the flexible circumferential rings 530 passing through the skin penetration
point 32 can flexibly adjust in a second direction so that the outer rim of the
respective circumferential ring 530 is shifted toward the circumferential wall of the
catheter 520 (in a distal direction away the proximal connector hub 515). Thus, the
respective circumferential ring 530 withdrawing through the skin penetration point 32
can be configured to prolapse in response to a removal force 540 applied to the
intravenous cannula device 505 during withdrawal of the intravenous cannula device

505 from the skin penetration point. Any of the flexible circumferential rings 530 that
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are withdrawn through the skin penetration point 32 or are otherwise positioned
external to the skin 30 can return to its non-prolapsed condition in which the flexible
circumferential ring 530 is biased to extend generally radially outward from the
circumferential wall of the catheter 520.

Referring now to FIGs. 6A-6B, some alternative embodiments of a medical
system 600 may include a subcutaneous anchor 630 having a different configuration,
for example, in the shape of a pair of recessed tabs. In this embodiment, the medical
system 600 can be similar to the medical system 100 of FIGs. 1-3. For example, the
medical system 600 includes an intravenous cannula device 605 and an inserter tool
610 that is detachably coupled to the intravenous cannula device 605. The
intravenous cannula device 605 can include a distal section having a flexible catheter
620 and a proximal connector hub 615 configured to releasably connect with an
external fluid line. In this embodiment, each of the recessed tabs 630 are integrally
formed as a unitary structure with the side wall of the flexible catheter 620, and the
recessed tabs 630 are positioned along a central region of the intravenous cannula
device 605 (e.g., proximal to a distal tip of the catheter 620 and distal to the proximal
connector hub 615).

Each recessed tab 630 can include a corresponding cavity 632 that is shaped to
receive the respective recessed tab 630 during insertion through the skin penetration
point 32. Also, the pair of recessed tabs 630 can be arranged diametrically opposite
from one another about the central axis of the catheter 620 at a location near to the
proximal connector hub 615. In this embodiment, each of the recessed tabs 630
includes a curved shape in which a concave major surface faces generally toward the
distal end of the catheter 620 while a convex minor surface faces generally toward the
proximal connector hub 615. The pair of recessed tabs 630 can be directed to
penetrate through the same penetration point 32 as the catheter 620 for positioning in
in the subcutaneous layer 34 along the underside of the skin 30. As such, the pair of
recessed tabs 630 can secure the catheter 620 in the operative position relative to the
penetration point 32 without necessarily requiring adhesive tapes bonded to the skin.

In some embodiments, the pair of recessed tabs 630 can be integrally formed
with the flexible catheter 620 such that the pair of recessed tabs 630 and the catheter

420 share a common flexible polymer material. Accordingly, during insertion through
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the skin penetration point, each of the recessed tabs 630 can flexibly adjust in a first
direction (toward the proximal connector hub 615) so that each tab 630 nests within
its corresponding cavity 632. After insertion of the recessed tabs 630 through the skin
penetration point 32 and into the subcutaneous layer 34, the recessed tabs 630 can be
biased to extend outwardly from the circumferential wall of the catheter 620. In
doing so, the pair of recessed tabs 630 can operate as subcutaneous anchors that
engage the underside of the skin 30, the fatty tissues in the subcutaneous layer 34, or
both so as to resist withdrawal of the intravenous cannula device 605 from the skin
penetration point 32. Thus, the intravenous cannula device 605 can be anchored in
the operative position relative to the penetration point 32 so that the distal tip of the
flexible catheter 620 resides in the targeted vessel 40 while the proximal connector
hub 615 resides external to the skin 30.

Referring to FIG. 6B, during removal of the intravenous cannula device 605,
cach of the recessed tabs 630 can flexibly adjust in a second direction to bend or
prolapse (in a distal direction away the proximal connector hub 615). Thus, the
recessed tabs 630 can be configured to prolapse in response to a removal force 640
applied to the intravenous cannula device 605 during withdrawal of the intravenous
cannula device 605 from the skin penetration point. Optionally, each of the recessed
tabs 630 can include a second cavity (not shown) positioned distal of the respective
tab 630 so as to receive at least a portion of the tab 630 during removal through the
skin penetration point 32.

Referring now to FIGs. 7A-7B, some alternative embodiments of a medical
system 700 may include an intravenous cannula device 705 that is similar to the
device 605 illustrated in FIGS. 6A-6B, except that intravenous cannula device 705 is
equipped with multiple pairs of recessed tabs 730 that are operable to provide
subcutaneous anchoring. Similar to previously described embodiments herein, the
medical system 700 includes the intravenous cannula device 705 and an inserter tool
710 that is detachably coupled to the intravenous cannula device 705. The
intravenous cannula device 705 can include a distal section having a flexible catheter
720 and a proximal connector hub 715 configured to releasably connect with an
external fluid line. In this embodiment, each of the recessed tabs 730 is integrally

formed as a unitary structure with the side wall of the flexible catheter 720, and the
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pairs of recessed tabs 730 are positioned in series along a central region of the
intravenous cannula device 705 (e.g., proximal to a distal tip of the catheter 720 and
distal to the proximal connector hub 715).

Similar to the embodiments previously described in connection with FIGs.
6A-6B, one or more of the pairs of recessed tabs 730 can be directed to penetrate
through the same penetration point 32 as the catheter 720 for positioning in in the
subcutaneous layer 34 along the underside of the skin 30. As such, one or more of the
pairs of recessed tabs 730 can secure the catheter 720 in the operative position relative
to the penetration point 32 without necessarily requiring adhesive tapes bonded to the
skin. Each of the recessed tabs 730 inserted through the skin penetration point 32 can
flexibly adjust in a first direction (toward the proximal connector hub 715) so that
each tab 730 nests within its corresponding cavity 732. After insertion of the
respective pair of recessed tabs 730 through the skin penetration point 32 and into the
subcutaneous layer 34, the respective pair of recessed tabs 730 can be biased to
extend outwardly from the circumferential wall of the catheter 720 (similar to the
previous embodiments described in connection with FIGs. 6A-6B). In doing so, the
respective pair of recessed tabs 730 can operate as subcutancous anchors that engage
the underside of the skin 30, the fatty tissues in the subcutaneous layer 34, or both so
as to resist withdrawal of the intravenous cannula device 705 from the skin
penetration point 32. Thus, the intravenous cannula device 705 can be anchored in
the operative position relative to the penetration point 32 so that the distal tip of the
flexible catheter 720 resides in the targeted vessel 40 while the proximal connector
hub 715 resides external to the skin 30.

Referring to FIG. 7B, during removal of the intravenous cannula device 705,
each of the pairs of recessed tabs 730 passing through the skin penetration point 32
can flexibly adjust in a second direction to bend or prolapse (in a distal direction away
the proximal connector hub 715). Thus, the respective pair of recessed tabs 730
(when withdrawing through the skin penetration point 32) can be configured to
prolapse in response to a removal force 740 applied to the intravenous cannula device
705 during withdrawal of the intravenous cannula device 705 from the skin
penetration point 32. Any of the recessed tabs 730 that are withdrawn through the

skin penetration point 32 or are otherwise positioned external to the skin 30 can return
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to their non-prolapsed condition in which the recessed tabs 730 are biased to extend
generally outward from the respective cavities 732. Optionally, each of the recessed
tabs 730 can include a second cavity (not shown) positioned distal of the respective
tab 730 so as to receive at least a portion of the tab 730 during removal through the
skin penetration point 32.

Referring now to FIGs. 8A-8B, some alternative embodiments of a medical
system 800 may include a subcutaneous anchor 830 having a different configuration,
for example, in the shape of a slotted circumferential ring. In this embodiment, the
medical system 800 can be similar to the medical system 100 of FIGs. 1-3. For
example, the medical system 800 includes an intravenous cannula device 805 and an
inserter tool 810 that is detachably coupled to the intravenous cannula device 805.
The intravenous cannula device 805 can include a distal section having a flexible
catheter 820 and a proximal connector hub 815 configured to releasably connect with
an external fluid line. In this embodiment, the slotted circumferential ring 830 is
integrally formed as a unitary structure with the side wall of the flexible catheter 820,
and the slotted circumferential ring 830 is positioned along a central region of the
intravenous cannula device 805 (e.g., proximal to a distal tip of the catheter 820 and
distal to the proximal connector hub 815).

The slotted circumferential ring 830 is formed radially about the catheter 820
at a location near to the proximal connector hub 815. The slotted circumferential ring
830 can be directed to penetrate through the same penetration point 32 as the catheter
820 for positioning in in the subcutaneous layer 34 along the underside of the skin 30.
Accordingly, the slotted circumferential ring 830 can secure the catheter 820 in the
operative position relative to the penetration point 32 without necessarily requiring
adhesive tapes bonded to the skin. In some embodiments, the slotted circumferential
ring 830 can be integrally formed with the flexible catheter 820 such that the slotted
circumferential ring 830 and the catheter 820 share a common flexible polymer
material. Accordingly, during insertion through the skin penetration point, the slotted
circumferential ring 830 can flexibly adjust in a first direction so that the outer edge
segments of the slotted circumferential ring 830 are shifted toward the circumferential
wall of the catheter 820 (in a proximal direction toward the proximal connector hub

815). After insertion of the slotted circumferential ring 830 through the skin
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penetration point 32 and into the subcutancous layer 34, the slotted circumferential
ring 830 can be biased so that the outer edge segments extend generally radially
outward from the circumferential wall of the catheter 830. In doing so, the slotted
circumferential ring 830 can operate as a subcutaneous anchor that engages the
underside of the skin 30, the fatty tissues in the subcutaneous layer 34, or both so as to
resist withdrawal of the intravenous cannula device 805 from the skin penetration
point 32. The intravenous cannula device 805 can be anchored in the operative
position relative to the penetration point 32 so that the distal tip of the flexible
catheter 820 resides in the targeted vessel 40 while the proximal connector hub 815
resides external to the skin 30.

Referring to FIG. 8B, during removal of the intravenous cannula device 805,
the slotted circumferential ring 830 can flexibly adjust in a second direction so that
the outer edge segments of the slotted circumferential ring 830 are shifted toward the
circumferential wall of the catheter 820 (in a distal direction away the proximal
connector hub 815). As such, the flexible circumferential ring 830 can be configured
to prolapse in response to a removal force 840 applied to the intravenous cannula
device 805 during withdrawal of the intravenous cannula device 805 from the skin
penetration point 32.

Referring now to FIGs. 9A-9B, some alternative embodiments of a medical
system 900 may include an intravenous cannula device 905 that is similar to the
device 805 illustrated in FIGS. 8A-8B, except that intravenous cannula device 905 is
equipped with multiple subcutaneous anchors 930 in the shape of slotted
circumferential rings. Similar to previously described embodiments herein, the
medical system 900 includes the intravenous cannula device 905 and an inserter tool
910 that is detachably coupled to the intravenous cannula device 905. The
intravenous cannula device 905 can include a distal section having a flexible catheter
920 and a proximal connector hub 915 configured to releasably connect with an
external fluid line. In this embodiment, each of the slotted circumferential rings 930
is integrally formed as a unitary structure with the side wall of the flexible catheter
920, and the slotted circumferential rings 930 are positioned in series along a central
region of the intravenous cannula device 905 (e.g., proximal to a distal tip of the

catheter 920 and distal to the proximal connector hub 915).
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Similar to the embodiments previously described in connection with FIGs.
8A-8B, one or more of the slotted circumferential rings 930 can be directed to
penetrate through the same penetration point 32 as the catheter 920 for positioning in
in the subcutaneous layer 34 along the underside of the skin 30. As such, one or more
of the slotted circumferential rings 930 can secure the catheter 920 in the operative
position relative to the penetration point 32 without necessarily requiring adhesive
tapes bonded to the skin. Each of the slotted circumferential rings 930 inserted
through the skin penetration point 32 can flexibly adjust in a first direction so that the
outer edge segments of the respective slotted ring 930 is shifted toward the
circumferential wall of the catheter 920 (in a proximal direction toward the proximal
connector hub 915). After insertion of the respective slotted ring 930 through the skin
penetration point 32 and into the subcutaneous layer 34, the respective slotted ring
930 can be biased so that the outer edge segments extend generally radially outward
from the circumferential wall of the catheter 920. In doing so, the respective slotted
ring 930 can operate as a subcutaneous anchor that engages the underside of the skin
30, the fatty tissues in the subcutaneous layer 34, or both so as to resist withdrawal of
the intravenous cannula device 505 from the skin penetration point 32. Thus, the
intravenous cannula device 905 can be anchored in the operative position relative to
the penetration point 32 so that the distal tip of the flexible catheter 920 resides in the
targeted vessel 40 while the proximal connector hub 915 resides external to the skin
30.

Referring to FIG. 9B, during removal of the intravenous cannula device 905,
each of the slotted circumferential rings 930 passing through the skin penetration
point 32 can flexibly adjust in a second direction so that the outer edge segments of
the respective slotted ring 930 are shifted toward the circumferential wall of the
catheter 920 (in a distal direction away the proximal connector hub 915). Thus, the
respective slotted ring 930 withdrawing through the skin penetration point 32 can be
configured to prolapse in response to a removal force 940 applied to the intravenous
cannula device 905 during withdrawal of the intravenous cannula device 905 from the
skin penetration point 32. Any of the slotted circumferential rings 930 that are
withdrawn through the skin penetration point 32 or are otherwise positioned external

to the skin 30 can return to its non-prolapsed condition in which the slotted
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circumferential ring 930 is biased to extend generally radially outward from the
circumferential wall of the catheter 920.

Referring now to FIGs. 10A-10B, some alternative embodiments of a medical
system 1000 may include a subcutaneous anchor 1030 having a different
configuration, for example, in the shape of an anchor flap. In this embodiment, the
medical system 1000 can be similar to the medical system 100 of FIGs. 1-3. For
example, the medical system 1000 includes an intravenous cannula device 1005 and
an inserter tool 1010 that is detachably coupled to the intravenous cannula device
1005. The intravenous cannula device 1005 can include a distal section having a
flexible catheter 1020 and a proximal connector hub 1015 configured to releasably
connect with an external fluid line. In this embodiment, the anchor flap 1030 is
integrally formed as a unitary structure with the side wall of the flexible catheter
1020, and the anchor flap 1030 is positioned along a central region of the intravenous
cannula device 1005 (e.g., proximal to a distal tip of the catheter 1020 and distal to
the proximal connector hub 1015).

Each recessed tab 1030 can include a corresponding cavity 1032 that is shaped
to receive the anchor flap 1030 during insertion through the skin penetration point 32.
In this embodiment, the anchor flap 1030 includes a generally flat shape that extends
transversely from the longitudinal axis of the catheter 1020. The anchor flap 1030 can
be directed to penetrate through the same penetration point 32 as the catheter 1020 for
positioning in in the subcutaneous layer 34 along the underside of the skin 30. As
such, the anchor flap 1030 can secure the catheter 1020 in the operative position
relative to the penetration point 32 without necessarily requiring adhesive tapes
bonded to the skin.

In some embodiments, the anchor flap 1030 can be integrally formed with the
flexible catheter 1020 such that the anchor flap 1030 and the catheter 1020 share a
common flexible polymer material. Accordingly, during insertion through the skin
penetration point, the anchor flap 1030 can flexibly adjust in a first direction (toward
the proximal connector hub 1015) so that the anchor flap 1030 nests within its
corresponding cavity 1032. After insertion of the anchor flap 1030 through the skin
penetration point 32 and into the subcutaneous layer 34, the anchor flap 1030 can be

biased to extend outwardly from the circumferential wall of the catheter 1020. In
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doing so, the anchor flap 1030 can operate as subcutaneous anchors that engages the
underside of the skin 30, the fatty tissues in the subcutaneous layer 34, or both so as to
resist withdrawal of the intravenous cannula device 1005 from the skin penetration
point 32.

Referring to FIG. 10B, during removal of the intravenous cannula device 1005,
the anchor flap 1030 can flexibly adjust in a second direction to prolapse (in a distal
direction away the proximal connector hub 1015). Thus, the anchor flap 1030 can be
configured to prolapse in response to a removal force 1040 applied to the intravenous
cannula device 1005 during withdrawal of the intravenous cannula device 1005 from
the skin penetration point 32. Optionally, the anchor flap 1030 can include a second
cavity (not shown) positioned distal of the anchor flap 1030 so as to receive at least a
portion of the anchor flap 1030 during removal through the skin penetration point 32.

Referring now to FIGs. 11A-11B, some alternative embodiments of a medical
system 1100 may include an intravenous cannula device 1105 that is similar to the
device 1005 illustrated in FIGS. 10A-10B, except that intravenous cannula device
1105 is equipped with multiple anchor flaps 1130 that are operable to provide
subcutaneous anchoring. Similar to previously described embodiments herein, the
medical system 1100 includes the intravenous cannula device 1105 and an inserter
tool 1110 that is detachably coupled to the intravenous cannula device 1105. The
intravenous cannula device 1105 can include a distal section having a flexible catheter
1120 and a proximal connector hub 1115 configured to releasably connect with an
external fluid line. In this embodiment, each of the anchor flaps 1130 is integrally
formed as a unitary structure with the side wall of the flexible catheter 1120, and the
anchor flaps 1130 are positioned in series along a central region of the intravenous
cannula device 1105 (e.g., proximal to a distal tip of the catheter 1120 and distal to the
proximal connector hub 1115).

Similar to the embodiments previously described in connection with FIGs.
10A-10B, one or more of the anchor flaps 1130 can be directed to penetrate through
the same penetration point 32 as the catheter 1120 for positioning in in the
subcutaneous layer 34 along the underside of the skin 30. In doing so, one or more of
the anchor flaps 1130 can secure the catheter 1120 in the operative position relative to

the penetration point 32 without necessarily requiring adhesive tapes bonded to the
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skin. Each of the anchor flaps 1130 inserted through the skin penetration point 32 can
flexibly adjust in a first direction (toward the proximal connector hub 1115) so that
each of the respective flaps 1130 nests within its corresponding cavity 1132. After
insertion of the respective anchor flap 1130 through the skin penetration point 32 and
into the subcutaneous layer 34, the respective anchor flap 1130 can be biased to
extend outwardly from the circumferential wall of the catheter 1120 (similar to the
previous embodiments described in connection with FIGs. 6A-6B). In doing so, the
respective anchor flap 1130 can operate as a subcutaneous anchor that engages the
underside of the skin 30, the fatty tissues in the subcutaneous layer 34, or both so as to
resist withdrawal of the intravenous cannula device 1105 from the skin penetration
point 32.

Referring to FIG. 11B, during removal of the intravenous cannula device 1105,
each of the anchor flaps 1130 passing through the skin penetration point 32 can
flexibly adjust in a second direction to bend or prolapse (in a distal direction away the
proximal connector hub 1115). Thus, the respective anchor flap 1130 withdrawing
through the skin penetration point 32 can be configured to prolapse in response to a
removal force 1140 applied to the intravenous cannula device 1105 during withdrawal
of the intravenous cannula device 1105 from the skin penetration point 32. Any of the
anchor flaps 1130 that are withdrawn through the skin penetration point 32 or are
otherwise positioned external to the skin 30 can return to their non-prolapsed
condition in which the anchor flaps 1130 are biased to extend transversely to the
longitudinal axis of the catheter 1120. Optionally, each of the anchor flaps 1130 can
include a second cavity (not shown) positioned distal of the respective anchor flap
1130 so as to receive at least a portion of the respective anchor flap 1130 during
removal through the skin penetration point 32.

Referring now to FIGs. 12A-12B, some alternative embodiments of a medical
system 1200 may include a subcutaneous anchor 1230 having a different
configuration, for example, in the shape of a tapered circumferential ring. Similar to
previously described embodiments, the medical system 1200 can include an
intravenous cannula device 1205 and an inserter tool 1210 that is detachably coupled
to the intravenous cannula device 1205. The intravenous cannula device 1205 can

include a distal section having a flexible catheter 1220 and a proximal connector hub
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1215 configured to releasably connect with an external fluid line. In this
embodiment, the tapered circumferential ring 1230 is integrally formed as a unitary
structure with the side wall of the flexible catheter 1220, and the tapered
circumferential ring 1230 is positioned along a central region of the intravenous
cannula device 1205 (e.g., proximal to a distal tip of the catheter 1220 and distal to
the proximal connector hub 1215).

The tapered circumferential ring 1230 can be directed to penetrate through the
same penetration point 32 as the catheter 1220 for positioning in in the subcutaneous
layer 34 along the underside of the skin 30. As such, the tapered circumferential ring
1230 can secure the catheter 1220 in the operative position relative to the penetration
point 32 without necessarily requiring adhesive tapes bonded to the skin. In some
embodiments, the tapered circumferential ring 1230 may be asymmetrical along its
axis. For example, the tapered circumferential ring 1230 may include a proximal
tapered face 1236 at a proximal end nearest to the proximal connector hub 1215. The
proximal tapered face 1236 may expand distally from an initial diameter (e.g.,
substantially equal to the diameter of the catheter 1220) at the proximal end of the
tapered circumferential ring 1230 to a maximum diameter of the tapered
circumferential ring 1230 along the distal border of the proximal tapered face 1236.
The diameter of the tapered circumferential ring 1230 then reduces along one or more
distal tapered sections 1237, 1238, and 1239. In general, the slope of the proximal
tapered face 1236 may be substantially greater (e.g., steeper) than the aggregate
slopes of the tapered sections 1237, 1238, and 1239. In some embodiments, such
longitudinally asymmetrical configurations may reduce the relative insertion
resistance while also increasing the relative withdrawal resistance of the tapered
circumferential ring 1230 through the penetration point 32.

After insertion of the tapered circumferential ring 1230 through the skin
penetration point 32 and into the subcutaneous layer 34, the tapered circumferential
ring 1230 can operate as a subcutaneous anchor that engages the underside of the skin
30, the fatty tissues in the subcutaneous layer 34, or both so as to resist withdrawal of
the intravenous cannula device 1205 from the skin penetration point 32. During
removal of the intravenous cannula device 1205 (FIG. 12B), the tapered

circumferential rings 1230 withdrawing through the skin penetration point 32 can be
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configured to pass through the skin penetration point 32 in an atraumatic manner
when a removal force 1240 is applied to the intravenous cannula device 1205.

Referring now to FIGs. 13A-13B, some alternative embodiments of a medical
system 1300 may include an intravenous cannula device 1305 that is similar to the
device 1205 illustrated in FIGS. 12A-12B, except that intravenous cannula device
1305 is equipped with multiple tapered circumferential rings 1330 positioned in a
series. Similar to previously described embodiments herein, the medical system 1300
includes the intravenous cannula device 1305 and an inserter tool 1310 that is
detachably coupled to the intravenous cannula device 1305. The intravenous cannula
device 1305 can include a distal section having a flexible catheter 1320 and a
proximal connector hub 1315 configured to releasably connect with an external fluid
line. In this embodiment, each of the tapered circumferential rings 1330 is integrally
formed as a unitary structure with the side wall of the flexible catheter 1320, and the
tapered circumferential rings 1330 are positioned in series along a central region of
the intravenous cannula device 1305 (e.g., proximal to a distal tip of the catheter 1320
and distal to the proximal connector hub 1315).

Similar to the embodiments previously described in connection with FIGs.
12A-12B, one or more of the tapered circumferential rings 1330 can be directed to
penetrate through the same penetration point 32 as the catheter 1320 for positioning in
in the subcutaneous layer 34 along the underside of the skin 30. In doing so, one or
more of the tapered circumferential rings 1330 can secure the catheter 1320 in the
operative position relative to the penetration point 32 without necessarily requiring
adhesive tapes bonded to the skin. Each of the tapered circumferential rings 1330 can
include a proximal tapered face that engages the underside of the skin 30, the fatty
tissues in the subcutancous layer 34, or both so as to resist withdrawal of the
intravenous cannula device 1305 from the skin penetration point 32. During removal
of the intravenous cannula device 1305 (FIG. 13B), the respective tapered
circumferential rings 1330 withdrawing through the skin penetration point 32 can be
configured to pass through the skin penetration point 32 in an atraumatic manner
when a removal force 1340 is applied to the intravenous cannula device 1305.

Referring now to FIGs. 14A-14B, some alternative embodiments of a medical

system 1400 may include an intravenous cannula device 1405 that is similar to the
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device 105 illustrated in FIGS. 1-3, except that intravenous cannula device 1405 is
equipped with multiple textured cutouts 1430. Similar to previously described
embodiments herein, the medical system 1400 includes the intravenous cannula
device 1405 and an inserter tool 1410 that is detachably coupled to the intravenous
cannula device 1405. The intravenous cannula device 1405 can include a distal
section having a flexible catheter 1420 and a proximal connector hub 1415 configured
to releasably connect with an external fluid line. In this embodiment, the textured
cutouts 1430 include sidewalls integrally formed as a unitary structure with the side
wall of the flexible catheter 1320, and the textured cutouts 1430 are positioned in
series along a central region of the intravenous cannula device 1405 (e.g., proximal to
a distal tip of the catheter 1420 and distal to the proximal connector hub 1415). In the
depicted embodiment, the textured cutouts 1430 may be formed in the sidewall of the
flexible catheter 1420 as a set of scalloped cavities configured to anchor within the
subcutaneous layer. Some or all of the textured cutouts 1430 can be directed to
penetrate through the same penetration point 32 as the catheter 1420 for positioning in
in the subcutancous layer 34 along the underside of the skin 30. In doing so, one or
more of the textured cutouts 1430 can secure the catheter 1420 in the operative
position relative to the penetration point 32 without necessarily requiring adhesive
tapes bonded to the skin. Each of the textured cutouts 1430 can include a least one
cavity sidewall that engages the underside of the skin 30, the fatty tissues in the
subcutaneous layer 34, or both so as to resist withdrawal of the intravenous cannula
device 1405 from the skin penetration point 32. During removal of the intravenous
cannula device 1405 (FIG. 14B), the respective textured cutouts 1430 withdrawing
through the skin penetration point 32 can be configured to pass through the skin
penetration point 32 in an atraumatic manner when a removal force 1440 is applied to
the intravenous cannula device 1405.

Referring now to FIGs. 15A-15B, some alternative embodiments of a medical
system 1500 may include an intravenous cannula device 1505 that is similar to the
device 105 illustrated in FIGS. 1-3, except that intravenous cannula device 1505 is
equipped with a threaded anchor 1530. Similar to previously described embodiments
herein, the medical system 1500 includes the intravenous cannula device 1505 and an

inserter tool 1510 that is detachably coupled to the intravenous cannula device 1505.
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The intravenous cannula device 1505 can include a distal section having a flexible
catheter 1520 and a proximal connector hub 1515 configured to releasably connect
with an external fluid line. In this embodiment, the threaded anchor 1530 include at
least one thread pattern formed as a unitary structure with the side wall of the flexible
catheter 1520, and the threaded anchor 1530 is positioned along a central region of the
intravenous cannula device 1505 (e.g., proximal to a distal tip of the catheter 1520
and distal to the proximal connector hub 1515). In the depicted embodiment, the
threaded anchor 1530 may be spiral around the side wall of the flexible catheter 1520
so that the thread is configured to anchor within the subcutaneous layer. The threaded
anchor 1530 can be directed to penetrate through the same penetration point 32 as the
catheter 1520 for positioning in in the subcutaneous layer 34 along the underside of
the skin 30. For example, during insertion of the intravenous cannula device 1505,
the user can twist the inserter tool 1510 to “screw” the anchor thread through the skin
penetration point 32. In doing so, the threaded anchor 1530 can secure the catheter
1520 in the operative position relative to the penetration point 32 without necessarily
requiring adhesive tapes bonded to the skin. The threaded anchor 1530 can include a
least one thread wall surface that engages the underside of the skin 30, the fatty
tissues in the subcutancous layer 34, or both so as to resist withdrawal of the
intravenous cannula device 1505 from the skin penetration point 32. During removal
of the intravenous cannula device 1505 (FIG. 15B), the threaded anchor can be
removed through the skin penetration point 32 by twisting the proximal connector hub
1515 with a removing force 1540 so as to “unscrew” the threaded anchor 1530 out of
the skin penetration point 32 in an atraumatic manner.

Referring now to FIGs. 16A-16B, some alternative embodiments of a medical
system 1600 may include an intravenous cannula device 1605 that is similar to the
device 105 illustrated in FIGS. 1-3, except that intravenous cannula device 1605 is
equipped with a wedge anchor 1630. Similar to previously described embodiments
herein, the medical system 1600 includes the intravenous cannula device 1605 and an
inserter tool 1610 that is detachably coupled to the intravenous cannula device 1605.
The intravenous cannula device 1605 can include a distal section having a flexible
catheter 1620 and a proximal connector hub 1615 configured to releasably connect

with an external fluid line. The wedge anchor 1630 can be positioned along a central
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region of the intravenous cannula device 1605 (e.g., proximal to a distal tip of the
catheter 1620 and distal to the proximal connector hub 1615). In the depicted
embodiment, the wedge anchor 1630 is asymmetrical in shape. For example, in a
cross sectional view taken parallel to the longitudinal axis of the catheter 1620, the
wedge anchor 1630 may appear generally trapezoidal in shape, in which the upper and
lower sides of the trapezoid are substantially parallel to the axis of the catheter 1620,
and a proximal side has a steeper angle than a distal side. In some embodiments, this
longitudinally asymmetrical configuration can reduce the relative insertion resistance
while also increasing the relative extraction resistance of the wedge anchor 1630
through the penetration point 32.

The wedge anchor 1630 can be directed to penetrate through the same
penetration point 32 as the catheter 1620 for positioning in in the subcutaneous layer
34 along the underside of the skin 30. In doing so, the wedge anchor 1630 can secure
the catheter 1620 in the operative position relative to the penetration point 32 without
necessarily requiring adhesive tapes bonded to the skin. The wedge anchor 1630 can
include a least one sidewall (e.g., the aforementioned steep proximal side wall) that
engages the underside of the skin 30, the fatty tissues in the subcutaneous layer 34, or
both so as to resist withdrawal of the intravenous cannula device 1605 from the skin
penetration point 32. During removal of the intravenous cannula device 1605 (FIG.
16B), the user can lightly move the intravenous cannula device 1605 in a back-and-
forth lateral movement while applying a longitudinal withdrawal force 1640 so that
the wedge anchor 1630 passes through the skin penetration point 32 in an atraumatic
manner.

A number of embodiments of the invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the scope of the invention. Accordingly, other embodiments are

within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A medical system for anchoring an intravenous cannula device in a subcutaneous
region along an underside of a skin layer, comprising:

an intravenous cannula device including a flexible catheter, a proximal
connector hub, and a subcutaneous anchor integrally formed as a unitary structure
with an outer wall of the flexible catheter, the flexible catheter including a lumen and
extending distally of the proximal connector hub, and the proximal connector hub
including a thread pattern configured to releasably connect with an external fluid line;
and

an inserter tool removably coupled to the intravenous cannula device so as to
insert the flexible catheter of the intravenous cannula device through a skin
penetration point and into a targeted vessel, the inserter tool including a handle and an
insertion needle extending distally from the handle, the insertion needle being slidably
engaged with the lumen of the flexible catheter of the intravenous cannula device,
wherein the inserter tool is removable from the intravenous cannula device when the
insertion needle is proximally withdrawn from the lumen of the flexible catheter,

wherein the subcutaneous anchor is positioned between a distal tip of the
flexible catheter and the proximal connector hub, and wherein the subcutaneous
anchor includes at least one surface to engage tissue in a subcutancous region along
an underside of a skin layer when the flexible catheter of the intravenous cannula

device is inserted through a skin penetration point and into a targeted vessel.

2. The system of claim 1, wherein the subcutaneous anchor comprises one or more
flexible circumferential rings integrally formed as a unitary structure with the outer

wall of the flexible catheter.

3. The system of claim 1, wherein each of the one or more flexible circumferential
rings are configured to prolapse and extend toward a distal end of the flexible catheter

during removal through the skin penetration point.

4. The system of claim 1, wherein the subcutaneous anchor comprises one or more
pairs of recessed tabs integrally formed as a unitary structure with the outer wall of
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the flexible catheter, wherein each respective recessed tab includes a corresponding

cavity to receive the recessed tab during insertion through the skin penetration point.

5. The system of claim 1, wherein each of the one or more pairs of recessed tabs are
configured to prolapse such that free ends of the recessed tabs extend toward a distal

end of the flexible catheter during removal through the skin penetration point.

6. The system of claim 1, wherein each of the one or more pairs of recessed tabs are
configured to provide a generally curved shape in which a convex surface faces

generally toward the proximal connector hub.

7. The system of claim 1, wherein the subcutaneous anchor comprises one or more
slotted circumferential rings integrally formed as a unitary structure with the outer

wall of the flexible catheter.

8. The system of claim 1, wherein each of the one or more slotted circumferential
rings are configured to prolapse and extend toward a distal end of the flexible catheter

during removal through the skin penetration point.

9. The system of claim 1, wherein the subcutaneous anchor comprises one or more
anchor flaps integrally formed as a unitary structure with the outer wall of the flexible
catheter, wherein each of the one or more anchor flaps comprises a generally straight

body that extends transversely to a longitudinal axis of the flexible catheter.

10. The system of claim 1, wherein each of the one or more anchor flaps are flexible
and configured to prolapse such that free ends of the one or more anchor flaps extend
toward a distal end of the flexible catheter during removal through the skin

penetration point.

11. The system of claim 1, wherein the subcutaneous anchor comprises one or more

tapered circumferential rings integrally formed as a unitary structure with the outer
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wall of the flexible catheter, wherein each of the tapered circumferential rings have an

asymmetric shape in which a proximal face is steeper than a distal tapered face.

12. The system of claim 1, wherein the subcutaneous anchor comprises a set of
textured cutouts integrally formed as a unitary structure with the outer wall of the
flexible catheter, wherein each of the textured cutouts are defined by cavity walls

formed in the outer wall of the flexible catheter.

13. The system of claim 1, wherein the subcutaneous anchor comprises a threaded
anchor integrally formed as a unitary structure with the outer wall of the flexible
catheter, wherein the threaded anchor comprises a raised thread pattern helically

extending around the outer wall of the flexible catheter.

14. The system of claim 1, wherein the subcutaneous anchor comprises a wedge
anchor integrally formed as a unitary structure with the outer wall of the flexible
catheter, wherein the wedge anchor comprises an asymmetric shape having a
proximal face and a distal face, the proximal face defines an incline relative to the
outer wall of the flexible catheter that is greater than an incline defined by the distal

face.

15. A method of using an intravenous cannula device, comprising:

inserting a needle portion of an inserter tool through a skin penetration point
and into a targeted vessel, wherein an intravenous cannula device is removably
coupled to the inserter tool such that a flexible catheter of the intravenous cannula
device is advanced through the skin penetration point and into the targeted vessel
while a subcutaneous anchor integrally formed as a unitary structure with an outer
wall of the flexible catheter is positioned in a subcutaneous region along an underside
of a skin layer;

removing the inserter tool from the intravenous cannula device such that the
needle portion of the inserter tool is slidably withdrawn from a lumen of the flexible

catheter while the flexible catheter remains in the targeted vessel and the
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subcutaneous anchor remains in the subcutaneous region along the underside of the
skin layer; and

threadably engaging an external fluid line to a proximal connector hub of the
intravenous cannula device while the flexible catheter remains in the targeted vessel
and the subcutaneous anchor remains in the subcutaneous region along the underside
of the skin layer, wherein the subcutaneous anchor is positioned between a distal tip
of the flexible catheter and the proximal connector hub, and wherein the subcutaneous
anchor includes at least one surface to engage tissue in the subcutaneous region

proximate to the skin penetration point.

16. The method of claim 15, further comprising infusing a fluid from the proximal

connector hub through the lumen of the flexible catheter and into the targeted vessel.

17. The method claim 15, further comprising applying a withdrawal force to the
proximal connector hub of the intravenous cannula device so as to withdrawal the

subcutaneous anchor through the skin penetration point.

18. A medical system for anchoring an intravenous cannula device in a subcutaneous
region along an underside of a skin layer, comprising:

an intravenous cannula device including a flexible catheter, a proximal
connector hub, and a subcutaneous anchor positioned between a distal tip of the
flexible catheter and the proximal connector hub; and

an inserter tool removably coupled to the intravenous cannula device, the
inserter tool including a handle and an insertion needle extending distally from the
handle, the insertion needle being slidably engaged with a lumen of the flexible
catheter,

wherein the subcutaneous anchor includes at least one surface to engage tissue
in a subcutaneous region along an underside of a skin layer when the flexible catheter

of the intravenous cannula device is into a targeted vessel.

19. The system of claim 18, wherein the subcutaneous anchor comprises at least one

of: one or more flexible circumferential rings, one or more pairs of recessed tabs, one
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or more slotted circumferential rings, one or more anchor flaps, one or more tapered
circumferential rings, a set of textured cutouts, a threaded anchor, and a wedge

anchor.

20. The system of claim 18, wherein the insertion needle is fixedly positioned relative

to the handle of the inserter tool.
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