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(57) Abstract: An obturator device for protecting a needle bevel and facilitating msertion of a needle into an elongate medical tube,
such as a dramage catheter, 1s disclosed. The obturator device mcludes a jacket that mates and 1s substantially flush with the needle

bevel, and a sleeve that encircles the jacket and needle bevel to protect against piercing or puncturing the medical tube during a med -

ical procedure. The obturator device also includes a mandrel coupled to the jacket and extending outwardly therefrom and into a

needle lumen to secure the jacket against the needle. In an example use, the obturator device and needle are advanced through a cav-

ity of the medical tube until the obturator device extends from a distal end of the medical tube. Thereatter, the obturator device is re -

moved to expose the needle bevel on a distal end of the medical tube for insertion into a patient's body.
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DISTALLY ORIENTED NEEDLE OBTURATOR

RELATED APPLICATIONS
[0001] This applicalion ciaims priorily {o Uniled Slales Provisional Application No.
02/080,544 Tiled on December 2, 2014 and fifled, "Distally Oriented Needie Obturator,”
which 8 hereby incorporated by reference in its entirety.

TECHNICAL FIELD
[0002] Fhe present gisciosure relates generally 1o medical devices for facidating use
and piacement of elongate medical tubes, such as pigtal cathelers or other drainage

catheters, in a body cavily or lissue of a patient, and in particular, 1o safety mechanisms

for prolecting the medical gevice and the practitioners using the medical device. An
opturator for facilitating straightening of an elongale drainage catheler i1s an exemplary
empodiment Of such a gevice.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] The embodiments disclosed herein will become more fully apparent from the
following description and appended claims, taken in conjunction with the accompanying
drawings. While various aspects of the embodiments are presented in drawings, the
drawings depict only typical embodiments, which will be described with additional
specificity and detail through use of the accompanying drawings in which:
[0004] FIG. 1 is a perspective view of an embodiment of an obturator device.
[0005] FIG. 2 is an exploded view of the obturator device of FIG. 1.
[0006] FIG. 3 Is a perspective view of a needle insertion device, including the
obturator device of FIG. 1.
[0007] FIG. 4 is a cross-sectional view taken along section 4-4 of the needle
insertion device of FIG. 3.
[0008] FIG. 4A Is an enlarged view of section 4A of FIG. 4.
[0009] FIG. 5A is a side view of the obturator device of FIG. 1.
[0010] FIG. 5B is a side view of another embodiment of an obturator device.
[0011] FIG. 5C is a side view of yet another embodiment of an obturator device.
[0012] FIG. ©6 Is a perspective view of the needle insertion device of FIG. 3
positioned within a pigtail drainage catheter.
[0013] FIG. 7 is a partially exploded view of the needle insertion device and pigtail

drainage catheter of FIG. 6.



CA 02966929 2017-05-04

WO 2016/089767 PCT/US2015/062986

DETAILED DESCRIPTION
[0014] The present disciosure is direcied 0 an obturalor device configured {0 be
coupled with and protect a8 needie ¢of 8 needle nsertion device, and 0 facilitate
preparation and insertion of elongate medical tubes, such as pigtail catheters, in a pody
cavily or tissue of a patient. According 1o one embodiment of the present disclosure,
ihe obturator gevice nciudes a jacket with a tapered proximal end configured o maich

the {apered end of a needig bevel. When the needie insertion device s i an

assembieg configuration, the jacke! rests agamnst and mates with the needle pevel {0
profect the bevel from wear, ang ¢ avoid mnadveriently puncturing or piercing the
eiongate medicai ube when the needis inserlion gevice 1S used during a megical

procedure. The jackel also serves {0 protect the praclilioner from possible niury, such

as by accidentally pricking himself or another with the exposed needie. The jackel and
needie may be secured ogether via a sieave, such as a heat-shrink tube, that encircles
a mating junction of the jackel and needie. Additional details of this and other
embodiments of the obturator device are described In further detail below with specific
reference to the figures.

[0015] It will be appreciated by one of skill in the art having the benefit of this
disclosure, that various features of the devices disclosed herein are sometimes
grouped together in a single embodiment, figure, or description thereof for the purpose
of streamlining the disclosure. Many of these features may be used alone and/or In
combination with one another. It will further be appreciated by one of skill in the art
having the benefit of this disclosure, that many of the features disclosed herein may be
used in conjunction with other assemblies presently known or hereafter developed.
[0016] Embodiments may be understood by reference to the drawings, wherein like
parts are designated by like numerals throughout. It will be readily understood that the
components of the present disclosure, as generally described and Iillustrated in the
drawings herein, could be arranged and designed In a wide variety of different
configurations. Thus, the following more detailed description of the embodiments of the
apparatus I1s not Iintended to limit the scope of the disclosure, but is merely
representative of possible embodiments of the disclosure. In some cases, well-known
structures, materials, or operations are not shown or described In detail. While the
various aspects of the embodiments are presented in drawings, the drawings are not

necessarily drawn to scale unless specifically indicated.
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[0017] The phrases “connected to,” “coupled to,” and “In communication with” are
used In an expansive sense In the present disclosure and refer to any form of
Interaction between two or more structures, entities or components, including but not
limited to mechanical, fluidic, electrical, or magnetic interaction. Two components may
be coupled to each other even though they are not in direct contact with each other.
For example, two components may be coupled to each other through an intermediate
component.

[0018] The terms “proximal” and “distal” are used to establish a frame of reference
and refer to opposite ends of a medical device, including the devices disclosed herein.
As used herein, the “proximal” portion or end of a medical device is the portion nearest
a practitioner during use, while the “distal” portion or end of the medical device is
opposite the proximal portion (e.g., the distal portion of the medical device is furthest
away the practitioner during use). For example, the proximal end of a needle assembly
comprises the end nearest the practitioner during normal use, such as a hub end of the
assembly, with the distal end comprising the opposite end, such as a sharpened bevel
end. For other components of a needle assembly, such as an oburator or catheter, the
coordinate system iIs based on the orientation of each component with respect to the
needle when the components are In an assembled configuration. The coordinate
system does not change if the components are disassembled (for example If the
obturator i1s removed from the assembly), even if the position of that component
changes with respect to the practitioner. For example a practitioner may grasp the
distal end of an obturator coupled to a needle in order to remove the obturator from the
assembly and the coordinate system does not change, notwithstanding the distal end of
the obturator may temporarily be closer to the practitioner.

[0019] it should be understood that while the present disclosure may refer o a
pigtail catneler as an example siongate medical gevice, a variely of slongale medical
devices may be ulilized wilth the obturator device and/or needie insertion device of the
present gisciosure. FOr exampie, elongate medical devices as described nhersin
nciude, but are nol imited ©, epidural catheters, drainage cailhelers, interventional
fools, and guidewires. Thus, specilic disclosure Delow referencing speciiic eiongaie
medical devices, such as piglat catheters, shoulg be understood (o analogousiy apply
{0 other eiongate medical devices.

[0020] FIGS. 1-7 illustrate various detailed views of a needle insertion device 200

used to straighten a pigtail catheter (or other elongate medical device) 300 and to
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facilitate insertion of the catheter 300 into a patient for drainage of a body cavity or
tissue. As mentioned previously, the needle insertion device 200 includes an obturator
device 100 mated with or coupled to a distal end of a needle 205 to facilitate insertion
and maneuvering of the needle insertion device 200 when straightening the catheter
300, and to protect against the bevel 210 of the needle 205 inadvertently puncturing or
catching the interior walls (not shown) of the catheter 300. The obturator device 100
may also serve to protect the practitioner or others handling the needle 205 from
accidental injury.

[0021] As Is further described Iin detail below, in one example medical procedure,
the needle insertion device 200 Is inserted into a cavity or lumen 315 of the pigtail
catheter 300. As the needle insertion device 200 is advanced inside the pigtail catheter
300, the obturator device 100 rides against the inside walls of the catheter 300 to
smoothly guide the needle insertion device 200 through the lumen 315 and straighten
out a colled portion 325 of the pigtail catheter 300. When the pigtail catheter 300 is in a
fully straightened configuration (see FIG. 6), the jacket 105 and the needle bevel 210
both extend from an opening 330 of the pigtail catheter 300. In this configuration, the
obturator device 100 is removed to expose the bevel 210. The bevel 210 may
thereafter be used to puncture the patient body and advanced until the desired bodqy
cavity or tissue for drainage is reached. Thereafter, the needle 205 is retracted from
within the pigtail catheter 300 to complete the medical procedure. Additional details of
the obturator device 100, the needle insertion device 200, and example assemblies of
these devices are described In further detail below with reference to the embodiments
llustrated In the figures.

[0022] FIGS. 1-4A collectively lllustrate an example embodiment of the needle
insertion device 200 and its components. As mentioned previously, the needle
iInsertion device 200 includes an obturator device 100 coupled to a needle 205. The
following section proceeds with a detailed discussion of the components of the
obturator device 100, followed by a discussion of an example configuration of the
needle insertion device 200. Thereafter, with reference to FIGS. 6—7, follows a
discussion of an example use of the needle insertion device 200 with a catheter 300.
[0023] With particular reference to FIGS. 1-2, the obturator device 100 includes a
Jacket 105 having a proximal end 110 and a distal end 115. In the Illustrated
embodiment, the jacket 105 is a hollow and generally tubular structure including a

cavity or passageway 120 that extends between the proximal end 110 and the distal
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end 115. In other embodiments the jacket 105 may comprise a solid member. In the
llustrated configuration, the proximal end 110 of the jacket 105 includes an opening
125 formed on a face 130, and the distal end 115 includes a closed end 135 that may
be rounded or radiused to provide a smooth, contoured surface that bears against and
rides along the interior wall of the catheter 300 to facilitate advancement of the needle
insertion device 200 as is described in further detail below with respect to FIGS. 6-7.
In other embodiments, the jacket 105 may instead be an open tube having an opening
at the distal end 115.

[0024] The face 130 at the proximal end 110 of the jacket 105 is shaped to
correspond with or mirror the contours of the bevel 210 of the needle 205 so that the
face 130 rests flush against the bevel 210 when the needle insertion device 200 is
assembled. In other words, the shape and configuration of the needle bevel 210 may
dictate the shape and configuration of the face 130 of the jacket 105. For example, In
one conventional design, the needle bevel 210 is a single, angled surface that forms a
tip at one end of the needle shaft 225 (see FIG. 3) and the face 130 may have a
correspondingly shaped surface. The following description proceeds using the
llustrated bevel 210 for illustration purposes, but it should be understood that in other
embodiments, the needle bevel 210 and face 130 of the jacket 105 may have any one
of a number of configurations. For example, in some embodiments, the needle may be
an epidural needle for inserting an epidural catheter and may include any one of a
variety of point styles, such as a Crawford needle, a Tuohy needle, a Hustead needle, a
Weiss needle, or a Sprotte Spezial needle. As noted previously, the face 130 of the
jacket 105 may have a suitable shape to match the unigue bevel shape for any of these
(or other) needles so that the jacket 105 sits flush against the bevel as described
previously. Thus, regardless of the shape of the distal end of a needle, a jacket may be
configured to mate with and/or match that surface. In some embodiments, a mating
surface of the jacket thus forms the negative surface of the sharp portion of a needle
surface.

[0025] With particular reference to FIG. 2, the face 130 may be a sloped or beveled
surface formed at an angle © substantially equal to the angle of the bevel 210 so that
the face 130 sits substantially flush against the needle bevel 210 when the jacket 105 is
mated with the needle 205. For example, in some embodiments, the face 130 may be
beveled at an angle © ranging from between 0° and 90° to match the angle of the bevel

210. In other embodiments, the face 130 may be beveled at an angle © ranging from

S



CA 02966929 2017-05-04

WO 2016/089767 PCT/US2015/062986

between 10° and 60°. In one embodiment, the needle 205 may have a standard or A-
bevel point style having a sloped surface ranging from between 12° to 15°. In such
embodiments, the angle © of the face 130 may also range from 12° to 15° to match the
bevel so that jacket 105 sits flush against the bevel 210 with none or minimal rough
edges.

[0026] The jacket 105 may be manufactured or molded as a single, unitary body of a
flexible, polymeric or synthetic material to minimize potential wear of the bevel 205 such
as may occur from frictional movement or rubbing together between the jacket 105 and
the bevel 205. For example, iIn some embodiments, the jacket 105 may be molded
from polyethylene (PE), polyethylene terephthalate (PET), polyvinyl chloride (PVC),
polypropylene (PP), or other suitable plastic material to minimize wear of the bevel 205.
[0027] With particular reference to FIG. 2, the obturator device 100 further includes
a mandrel 150 having an elongated, tubular body 155. The mandrel 150 may be
composed or manufactured of a rigid material, such as stainless steel, metals, alloys,
engineering plastics, or other suitable rigid materials. In some embodiments, the body
155 Includes a substantially straight distal portion 160, and an arcuate or curved
proximal portion 165.

[0028] In the illustrated configuration, the distal portion 160 of the mandrel 150 is
seated and retained within the cavity 120 of the jacket 105, and the arcuate proximal
portion 165 extends outwardly from the proximal end 110 of the jacket 105 In a
longitudinal direction. In other embodiments the mandrel 150 may be coupled to the
jacket 105 In a variety of ways. For example, the jacket 105 may comprise a solid
member and the mandrel 150 may be forced into the jacket 105 to couple the
components. In some such embodiments, the mandrel 150 may be heated to faciltate
iInsertion and bonding. Other methods of coupling, including use of adhesive, other
Interference or friction fits, and use of radial restrains or other fasteners are within the
scope of this disclosure.

[0029] In some embodiments, for example, the mandrel 150 may be retained in
position within the jacket 105 by a frictional force between the interior walls of the jacket
105 and the outer surface of the mandrel 150. For example, the mandrel 150 may be
machined or manufactured with an outer diameter dimensioned in relation to the
diameter of the cavity 120 to create an interference or frictional fit between the mandrel
150 and the jacket 105. In such an arrangement, the mandrel 150 may be inserted into

the cavity 120 of the jacket 150 and retained in position by frictional forces. In other
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embodiments, the mandrel 150 may instead be rigidly or adhesively coupled to the
Interior walls of the jacket 105 to further secure and prevent inadvertent removal of the
mandrel 150.

[0030] The arcuate proximal portion 165 of the mandrel 150 may be configured to
maintain the mandrel 150 within a needle lumen. As is explained in further detail below
with respect to FIG. 3, the arcuate proximal portion 165 of the mandrel 150 may act as
a spring or biasing force against an interior wall 220 of the needle shaft 225 to help
retain the obturator device 100 in position against the needle 205. The arcuate portion
165 of the mandrel 150 may be angled at any suitable angle (3 to allow for the curved
portion 165 to slide into the needle lumen 215 and bear against the interior walls 220 of
the needle shaft 225. For example, In some embodiments, the angle 3 may range from
between 10° or 20°, such as of approximately 15°. In other embodiments, the angle
may be smaller or larger depending on the gauge of the needle and the diameter of the
needle shatft.

[0031] The arcuate portion 165 of the mandrel 150 Is also shown In the side view of
the obtruator device of FIG. 5A. The jacket 105 is also shown In this view.
Furthermore, FIGS. 5B and 5C are side views of two alternative embodiments of
obturator devices, each having a jacket 105°, 105" and a mandrel 150" and 150". In the
embodiment of FIG. 5B the mandrel 150" forms an arcute portion 165 comprising a
single wave or bend. This single bend arcuate portion 165 may provide a spring or
biasing force when partially compressed by an interior wall of a needle shaft, thus
providing a force to help retain the obturator device within a needle. Mandrels with
single wave bends, multiple wave bends, partial wave bends, and other shapes are
within the scope of this disclosure. For example, in the embodiment of FIG. 5C, the
mandrel 150" comprises an arcuate portion 165" comprising two waves or bends.
[0032] Regardless of the form or shape of the arcuate portion 165, 165, 165" the
mandrel may thus provide a spring force to help maintain the obturator within a needle.
In some embodiments the arcuate portion 165, 165°, 165" may be configured to provide
resistance to withdrawal of the obturator from a needle such that the withdrawal force Is
between 0.10 Ibs and 2.0 Ibs, including between 0.10 Ibs and 1.8 Ibs, between 0.5 Ibs
and 1.5 Ibs, forces of less than 2 Ibs, less than 1.75 Ibs, less than 1.5 Ibs, less than 1
Ibs, less than 0.5 Ibs, or less than 0.25 Ibs.

[0033] With particular reference to FIG. 3, in the illustrated configuration, the distal
portion 160 of the mandrel 150 is seated within the cavity 120 of the jacket 105 and

[4
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spaced apart or offset from the distal end 115 of the jacket 105 to allow for some
flexibility of the distal end 115 (or rounded end 135) when the distal end 115 rides along
the interior walls of the pigtail catheter 300. In other embodiments, the distal portion
160 of the mandrel 150 may instead contact an interior portion of the rounded end 135
so that the mandrel 150 extends along the entire length of the cavity 120.

[0034] The obturator device 100 further includes a sleeve 175 encircling at least a
portion of the jacket 105. In some embodiments, the sleeve 175 may extend to and
wrap around the distal end 115 of the jacket 105 to further protect the distal end 115
and facilitate entry and maneuvering of the needle insertion device 200 when inserted
Into the pigtail catheter 300. The sleeve 175 may have an inner diameter that Is larger
than the outer diameter of the jacket 105 to allow the sleeve 175 to slide over and sit
against the jacket 105. The sleeve 175 extends beyond the proximal end 110 and face
130 of the jacket 105 so that when the needle insertion device 200 Iis assembledq, the
sleeve 175 helps form a tight seal at the mating junction between the face 130 of the
jacket 105 and the bevel 210 of the needle 205. Additional details of the assembled
configuration are described below with reference to FIGS. 3-4A.

[0035] In some embodiments, the sleeve 175 may be a heat-shrink tube or other
shrinkable plastic tube that shrinks when heat is applied to wrap tightly around the
jacket 105 and is mechanically held in place by its tight fit. The heat-shrink tube may
be adhesive-lined to form a secure seal around the jacket 105 and the bevel 210 (and
portion of the needle shaft 225) to prevent moisture, debris, dust, or other foreign
materials from entering the lumen 215. In other embodiments, the sleeve 175 may
iInstead be rubber, neoprene, or other suitable material that may be fitted around the
jacket 105 and bevel 210. In such embodiments, the sleeve 175 may be retained in
position via a mechanical grip of the sleeve 175 with the jacket 105 and needle shaft
225.

[0036] Embodiments wherein the obturator device 100 is secured to a needle only
by friction between the sleeve 175 and the needle are within the scope of this
disclosure, as are embodiments wherein the entire securement force is provided by an
arcuate bend Iin the mandrel 150 (such as arcuate portion 165 of FIG. 5A).
Embodiments wherein any combination of these forces, and/or additional forces, couple
the obturator device 100 to a needle are also within the scope of this disclosure.

[0037] With reference to FIGS. 3—4A, the following section describes additional

detalls of the needle insertion device 200 and an example assembly and coupling of the
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obturator device 100 with the needle 205. With particular reference to the cross-section
views of FIGS. 4 and 4A, In an example assembly, the proximal end 110 of the jacket
105 is generally aligned with the bevel 210 of the needle 205 along a longitudinal
direction, with the arcuate proximal portion 165 of the mandrel 150 facing the bevel
210. Thereatfter, the mandrel 150 is inserted into the needle lumen 215 and advanced
toward the proximal end 235 of the needle 205, with the arcuate proximal portion 165
riding and bearing against an interior wall 220 of the needle shaft 225. As the mandrel
150 Is advanced, the jacket 105 may be repositioned or rotated to align the face 130 of
the jacket 105 relative to the bevel 210 so that the face 130 generally corresponds with
and mirrors the bevel 210. Once the face 130 and bevel 210 are aligned, the mandrel
150 is fully inserted into the needle lumen 215. The outer diameter of the jacket 105
may be equal or substantially equal to the outer diameter of the needle shaft 225 so
that when the face 130 abuts the bevel 210, the jacket 105 is substantially flush with
needle shaft 225 at the mating junction to minimize or eliminate catching or snagging of
the pigtail catheter 300 during the medical procedure.

[0038] As mentioned previously, the arcuate proximal end 165 of the mandrel 150
bears against the internal wall 220 of the needle shaft 225 to retain the obturator device
100 In position. The diameter of the cavity 120 of the jacket 105 may be equal or
substantially equal to the diameter of the needle lumen 215 to minimize slop or
backlash of the mandrel 150 within the cavity 120 and/or the lumen 215 when the
needle insertion device 200 is assembled.

[0039] Once the jacket 105 Is positioned against the bevel 210, the sleeve 175 may
be positioned over the jacket 105 from the distal end 115 and advanced toward the
mating junction between the jacket 105 and the bevel 210. To help further secure the
jacket 105 to the needle 205 and to minimize any rough edges that may be present at
the mating junction, the sleeve 175 extends over the mating junction and at least onto a
portion of the needle shaft 225. In embodiments where the sleeve 175 is a heat-shrink
tube, heat may be applied to shrink the sleeve 175 around the jacket 105 and the
needle shaft 225 to secure the components of the needle insertion device 200.

[0040] It should be understood that in other embodiments, the sleeve 175 may be
positioned around the jacket 105 prior to inserting the mandrel 150 into the lumen 215.
In such embodiments, the sleeve 175 may extend over and beyond the proximal end
110 of the jacket 105 and serve as a guide for mating the jacket 105 with the bevel 210.

The sleeve 175 may also help protect a person assembling the needle insertion device
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200 from Inadvertent injury. In this configuration, the mandrel 150 Is inserted into the
lumen 215 In a similar manner as described previously and advanced until the needle
bevel 215 and at least a portion of the shaft 225 are adjacent the sleeve 175. At this
point, the bevel 215 and the shaft 225 are inserted into the sleeve 175 and advanced
toward the face 130 of the jacket 105. Once the face 130 Is mated with the bevel 210,
then heat may be applied to shrink the sleeve 175 and secure the mating junction as
described previously.

[0041] In its assembled configuration, the needle insertion device 200 may be
inserted into a pigtail catheter 300 (or other similar drainage catheter or medical device)
to straighten the catheter 300 and prepare it for insertion into a patient body or cavity.
The following section describes an example embodiment of a device assembly 400 with
particular reference to FIGS. 6—7. As lllustrated in FIG. 6, the needle insertion device
200 includes a needle hub 230 on a proximal end 235. The needle hub 230 may
Include knurled or grooved section 240 to facilitate gripping and handling of the needle
Insertion device 200 by a practitioner during a megicai procegure.

[0042] In an example embodiment of the device assembly 400, the needle insertion
device 200 is aligned with an opening 305 on a catheter hub 310 of the catheter 300,
with the distal end 115 of the jacket 105 facing the catheter opening 305. The distal
end 115 of the jacket 105 is inserted into the opening 305 and advanced into a catheter
lumen 315. As the needle insertion device 200 is advanced, the radiused end 125 of
the jacket 105 (and the sleeve 175) rides against an internal wall (not shown) of the
catheter 300. As the needle insertion device 200 is pushed further into the lumen 3195,
the jacket 105 straightens a coiled portion 325 of the pigtail catheter 300. The jacket
105 and the sleeve 175 protect against any inadvertent piercing or puncturing of the
pigtail catheter 300 that may be caused by the needle bevel 210. The position of the
jacket 105 against the bevel 210 and/or the position of the sleeve 175 around the bevel
210 may thus isolate the bevel 210 from interaction with the pigtail catheter 300.

[0043] The needle insertion device 200 is advanced into the catheter lumen 315 until
the jacket 105 extends beyond an opening 330 on a distal portion 335 of the pigtail
catheter 300. When the needle insertion device 200 is fully inserted, the pigtail catheter
300 is in a straightened configuration (as shown in FIG. 6), with at least a portion of the
jacket 105 exposed and extending beyond the opening 330 on the distal portion 335 of

the catheter 300. In this configuration, at least a portion of the bevel 210 of the needle
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205 and a portion of the shaft 225 also protrude from the opening 330, with a
substantial portion of the needle shaft 225 remaining inside the catheter lumen 315.
[0044] Prior to inserting the catheter 300 into a patient, the obturator device 100 is
removed from the distal portion 335 of the catheter 300 to expose the bevel 210. In
some embodiments, the obturator device 100 may be pulled distally with sufficient force
to break the seal formed by the heat-shrink sleeve 175 and overcome its mechanical
grip on the needle bevel 210 and shaft 225. When the obturator device 100 is
removed, the mandrel 150 is also removed from within the needle lumen 215.

[0045] Accordingly, the obturator device 100 may be removed by distally displacing
the obturator device 100 with respect to the needle 205. Similarly, when assembled,
the obturator device 100 may simultaneously be distally displaced with respect to the
catheter 300 as the obturator device 100 is removed. In the illustrated assembly, the
needle 205 is removed from the catheter 300 by proximally displacing the needle 205
(for example through manipulation of the needle hub 240) with respect to the catheter
300. Thus, removal of the obturator device 100 may be completed by displacing the
obturator device 100 from the catheter 300 In the opposite direction from which the
needle 205 is displaced to remove the needle 205 from the catheter.

[0046] After the obturator device 100 is removed and the bevel 210 exposed, the
bevel 210 may be used to pierce the patient’'s body and advanced together with the
pigtail catheter 300 to a desired body cavity or tissue. Once the pigtail catheter 300 is
positioned at its desired location, the needle shaft 225 is retracted from the lumen 215
of the catheter 300 and removed via the opening 330 on the catheter hub 310, leaving
the catheter 300 in position within the body cavity or tissue.

[0047] References to approximations are made throughout this specification, such

b

as by use of the term “substantially.” For each such reference, it is to be understood
that, iIn some embodiments, the value, feature, or characteristic may be specified
without approximation. For example, where qualifilers such as “about” and
‘substantially” are used, these terms include within their scope the qualified words In
the absence of their qualifiers. For example, where the term “substantially straight” Is
recited with respect to a feature, it Is understood that in further embodiments, the
feature can have a precisely straight configuration.

[0048] Reference throughout this specification to “"an embodiment”™ or “the
embodiment” means that a particular feature, structure, or characteristic described In

connection with that embodiment Is Iincluded In at least one embodiment. Thus, the
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quoted phrases, or variations thereof, as recited throughout this specification are not
necessarily all referring to the same embodiment.

[0049] Similarly, it should be appreciated that in the above description of
embodiments, various features are sometimes grouped together In a single
embodiment, figure, or description thereof for the purpose of streamlining the
disclosure. This method of disclosure, however, is not to be interpreted as reflecting an
Intention that any claim requires more features than those expressly recited in that
claim. Rather, as the following claims reflect, inventive aspects lie in a combination of
fewer than all features of any single foregoing disclosed embodiment.

[0050] The claims following this written disclosure are hereby expressly incorporated
Into the present written disclosure, with each claim standing on its own as a separate
embodiment. This disclosure includes all permutations of the independent claims with
their dependent claims. Moreover, additional embodiments capable of derivation from
the independent and dependent claims that follow are also expressly incorporated into
the present written description.

[0051] Without further elaboration, it is believed that one skilled in the art can use
the preceding description to utilize the invention to its fullest extent. The claims and
embodiments disclosed herein are to be construed as merely lllustrative and
exemplary, and not a limitation of the scope of the present disclosure in any way. It will
be apparent to those having ordinary skill in the art, with the aid of the present
disclosure, that changes may be made to the details of the above-described
embodiments without departing from the underlying principles of the disclosure herein.
In other words, various modifications and Iimprovements of the embodiments
specifically disclosed In the description above are within the scope of the appended
claims. The scope of the invention Is therefore defined by the following claims and their

equivalents.
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CLAIMS
1. An obturator device comprising:

a Jacket having a proximal portion and an opposite distal portion, the
proximal portion having a contoured face;

an elongated mandrel having a proximal portion and an opposite distal
portion, wherein the distal portion of the mandrel is coupled to the jacket, and
wherein the proximal portion of the elongated mandrel extends proximally from
the jacket; and

a sleeve encircling at least a portion of the jacket and extending beyond
the proximal portion of the jacket.
2. The obturator device of claim 1, wherein the contoured face comprises a

tapered surface configured to mate with a bevel of a needle.

3. The obturator device of any one of claims 1-2, wherein the jacket further
includes a cavity extending between the proximal portion and the distal
portion and wherein the distal portion of the mandrel i1s seated and

retained within the cavity of the jacket.

4. The obturator device of claim 3, wherein the distal portion of the mandrel
bears against an interior wall of the jacket to retain the distal portion of the

mandrel in position within the cavity of the jacket.

5. The obturator device of any one of claims 14, wherein the distal portion

of the mandrel is offset from the distal portion of the jacket.

o. The obturator device of any one of claims 1-5, wherein the distal portion

of the jacket includes a rounded face.

7. The obturator device of any one of claims 1-6, wherein the distal portion

of the jacket includes a closed end.

8. The obturator device of any one of claims 1-7, wherein the sleeve Is a

heat-shrink tube.

9. The obturator device of any one of claims 1-8, wherein the sleeve
Includes a closed distal end and an open proximal end, the closed distal
end encapsulating the distal portion of the jacket and the open proximal
end extending beyond the tapered face of the proximal portion of the

jacket.
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10.

11.

12.

13.

14.

15.

10.

17.

18.

The obturator device of any one of claims 1-9, wherein the proximal

portion of the mandrel Is arcuate.

The obturator device of claim 10, wherein the arcuate proximal portion of

the elongated mandrel is configured to bear against a lumen of a needle

to retain the mandrel within the lumen.

A needle insertion device comprising:

a needle having an elongated shaft and a bevel with a contoured bevel
face at a distal end of the shaft, the needle includes a lumen extending within the
elongated shaft;

a Jacket having a proximal portion and an opposite distal portion, wherein
the proximal portion includes a contoured jacket face shaped to correspond and
mate with the contoured bevel face of the needle so that the jacket Is
substantially flush with the needle at a mating junction therebetween;

an elongated mandrel having a proximal portion and an opposite distal
portion, wherein the distal portion of the mandrel IS coupled to the jacket, and
wherein the proximal portion of the body extends outwardly through the
contoured jacket face on the proximal portion of the jacket and into the lumen of
the needle; and

a sleeve encircling the mating junction between the jacket and the needle.

The needle insertion device of claim 12, wherein the contoured bevel face

and the contoured jacket face each include a tapered surface.

The needle insertion of a claim 13, wherein the tapered surface is angled

between 0 degrees and 90 degrees.

The needle Insertion device of any one of claims 12-13, wherein the
proximal portion of the mandrel Is arcuate and bears against an interior

wall of the needle shaft to help secure the jacket against the needle.

The needle insertion device of any one of claims 12-195, wherein the distal

portion of the mandrel Is offset from the distal portion of the jacket.

The needle insertion device of any one of claims 12-16, wherein the distal

portion of the jacket includes a rounded face.

The needle insertion device of any one of claims 12-17, wherein the distal

portion of the jacket includes a closed end.
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19.

20.

21.

22.

23.

24.

29.

20.

27 .

28.

The needle insertion device of any one of claims 12-18, wherein the

sleeve IS a heat-shrink tube.

The needle insertion device of any one of claims 12-19, wherein the
sleeve Includes a closed distal end and an open proximal end, the closed
distal end encapsulating the distal portion of the jacket and the open
proximal end extending beyond the mating junction between the jacket
and the needle, the proximal end of the sleeve encircling at least a portion

of the needle shatt.

A method of manipulating a needle assembly, the method comprising:
obtaining a needle coupled to an obturator and a catheter, wherein,

a portion of the obturator is disposed distally of a distal tip of the
needle and

a portion of the needle i1s disposed within a lumen of the catheter;
and

removing the obturator from the needle and catheter by displacing the

obturator distally with respect to the needle.

The methoda of claim 21, further comprising inserting the needle and
obturator into the catheter lumen prior to removing the obturator from the
needle and catheter assembly.

The method of claim 22, wherein a portion of the obturator is disposed
between the distal tip of the needle and the catheter lumen such that the
distal tip of the needle Is Isolated from direct contact with the catheter
lumen as the needle and obturator are inserted into the catheter lumen.
The method of any one of claims 22-23, further comprising isolating the
distal tip of the needle from the catheter lumen with the obturator.

The method of any one of claims 21-24, wherein the obturator comprises
a face disposed Iin contact with a bevel of the needle.

The method of claim 25, further comprising isolating the bevel of the
needle from the catheter lumen with the obturator.

The method of any one of claims 21-26, further comprising removing the
needle from the lumen of the catheter.

The method of claim 27, wherein removing the needle from the catheter
comprises displacing the needle with respect to the catheter in a proximal

direction.
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29.

30.

31.

32.

The method of claim 28, wherein removing the obturator from the needle

and catheter comprises displacing the obturator distally with respect to the

catheter.

The method of any one of claims 21-29, further comprising removing the

needle from the lumen of the catheter by displacing the needle with

respect to the catheter in an opposite direction from which the obturator Is

displaced with respect to the catheter during the step of removing the

obturator.

A method of preparing an elongate medical tube for insertion into a body

cavity using a needle insertion device, the method comprising:

inserting a jacket of the needle insertion device into a lumen of the
elongate medical tube via an open end of the elongate medical tube, the jacket
covering a needle bevel of the needle insertion device;

advancing the jacket into the lumen of the elongate medical tube;

sliding the jacket against an internal wall of the elongate medical tube to
straighten a coiled portion of the elongate medical tube;

driving the jacket through an opening on a distal end of the elongate
medical tube, the jacket extending outwardly from, and exposed at, the distal
end of the elongate medical tube; and

removing the jacket from the needle insertion device to expose the needle
bevel of the needle insertion device.

A method of treating a body cavity or tissue of a patient using an insertion

device having and a drainage catheter, the method comprising:

inserting a jacket of the needle insertion device into a lumen of the
drainage catheter via an open end of the drainage catheter, the jacket covering a
needle bevel of the needle insertion device;

advancing the jacket into the lumen of the drainage catheter,;

sliding the jacket against an internal wall of the drainage catheter to
straighten a coiled portion of the drainage catheter;

driving the jacket through an opening on a distal end of the drainage
catheter, the jacket extending outwardly from and exposed at the distal end of
the drainage catheter;

removing the jacket from the needle insertion device to expose the needle

bevel of the needle insertion device;
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Inserting the needle bevel into the patient;
advancing the needle and drainage catheter into the body cavity or tissue
of the patient; and

retracting the needle bevel and needle from within the drainage catheter.
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