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DESCRIPTION
RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional Application No. 61/928,865 filed 
January 17, 2014, titled FLUSH CUT BIOPSY NEEDLE ASSEMBLY AND METHOD OF USE.

TECHNICAL FIELD

[0002] The present disclosure relates generally to medical devices. More specifically, the 
present disclosure relates to biopsy needle assemblies configured for use with tissue biopsy 
devices, including needle assemblies configured to decrease, minimize, or eliminate dead 
space at or adjacent a tissue sample collection site, wherein the present invention relates to a 
biopsy needle assembly.

[0003] Medical devices as mentioned above are known from prior art in general. US 
2006/00244082 A1 for example, discloses a device for removing tissue from a patient and to 
also place a marker in the patient. US 2003/0153842 A1 relates to a bone marrow extraction 
tool comprising an outer cannula having an interiorly tapered marrow-receiving distal end, and 
an inner cannula slideably disposed in the outer cannula and having a distal end formed with 
longitudinal slots to define resilient sectors. US 2013/0131548 A1 discloses embodiments of 
full-core biopsy needles having an outer needle component and a middle cannula through a 
lumen in the outer component, through which a mandrel may be placed. US 2004/0054377 A1 
relates to a flexible cannula which is useful for graspers for the removal of objects such as 
stones, calculi, concretions, foreign bodies and the like from urinary, biliary, vascular or other 
systems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The embodiments disclosed herein will become more fully apparent from the following 
description and appended claims, taken in conjunction with the accompanying drawings. The 
drawings depict only typical embodiments, which embodiments will be described with additional 
specificity and detail in connection with the drawings in which:

Figure 1A is a perspective view of a portion of a biopsy needle assembly.

Figure 1B is a cross-sectional view of the portion of the biopsy needle assembly of Figure 1 A.

Figure 2A is a perspective view of an outer tubular member of the biopsy needle assembly of 
Figures 1A and 1B.
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Figure 2B is a detail view of a distal end portion of the outer tubular member of Figure 2A 
taken through line 2B.

Figure 3A is a perspective view of a cutting member of the biopsy needle assembly of Figure 
1B.

Figure 3B is a detail view of a distal end portion of the cutting member of Figure 3A taken 
through line 3B.

Figure 3C is a perspective view of another embodiment of a cutting member of a biopsy needle 
assembly analogous to the biopsy needle assembly of Figure 1B.

Figure 3D is a detail view of a distal end portion of the cutting member of Figure 3C taken 
through line 3D.

Figure 4A is a cross-sectional view of portions of the outer tubular member and the cutting 
member of the biopsy needle assembly of Figures 1A and 1B in a first configuration.

Figure 4B is a cross-sectional view of the portions of the outer tubular member and the cutting 
member of the biopsy needle assembly of Figures 1A and 1B in a second configuration.

Figure 5 is a perspective view of a stylet of the biopsy needle assembly of Figures 1A and 1B.

Figure 6 is a perspective view of a tissue biopsy device comprising the biopsy needle assembly 
of Figures 1A and 1B.

Figure 7A is a schematic representation of portions of the outer tubular member, the cutting 
member, and the stylet of the biopsy needle assembly of Figures 1A and 1B in a first 
configuration.

Figure 7B is a schematic cross-sectional representation of the portions of the outer tubular 
member and the cutting member of the biopsy needle assembly of Figure 7A in a second 
configuration.

Figure 7C is a schematic cross-sectional representation of the portions of the outer tubular 
member and the cutting member of the biopsy needle assembly of Figure 7A in a third 
configuration.

DETAILED DESCRIPTION

[0005] Tissue biopsy devices may be configured to retrieve tissue samples from various 
locations within a patient's body. For example, a biopsy device may comprise a biopsy needle 
assembly, or needle assembly, including tubular members and cutting members, and maybe 
styli, cannula, and/or other components configured to access and sever a tissue sample. The 
needle assembly may be advanced to a location within the body through the skin of the patient 
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(percutaneous access) or may be advanced through a body lumen or other structure. 
Furthermore, a biopsy device may comprise a handle or actuator configured to displace or 
deflect at least a portion of the needle assembly such that the needle assembly severs the 
targeted tissue sample.

[0006] It will be readily understood that the components of the embodiments as generally 
described and illustrated in the Figures herein could be arranged and designed in a wide 
variety of different configurations. Thus, the following more detailed description of various 
embodiments, as represented in the Figures, is not intended to limit the scope of the 
disclosure, but is merely representative of various embodiments. While the various aspects of 
the embodiments are presented in drawings, the drawings are not necessarily drawn to scale 
unless specifically indicated.

[0007] The phrases "connected to" and "coupled to" refer to any form of interaction between 
two or more entities, including mechanical, electrical, magnetic, electromagnetic, fluid, and 
thermal 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.

[0008] The directional terms "proximal" and "distal" are used herein to refer to opposite 
locations on a medical device. The proximal end of the device is defined as the end of the 
device closest to the practitioner when the device is in use by the practitioner. The distal end is 
the end opposite the proximal end, along the longitudinal direction of the device, or the end 
furthest from the practitioner.

[0009] Figure 1A is a perspective view of a portion of a biopsy needle assembly 105, and 
Figure 1B is a cross-sectional view of the portion of the biopsy needle assembly 105 of Figure 
1A. As illustrated, the needle assembly 105 comprises an outer tubular member 110 
comprising a distal end portion 112, wherein the distal end portion 112 of the outer tubular 
member 110 is configured to cut or sever a first portion of a tissue sample. For example, 
advancement of the outer tubular member 110 through a tissue sample may core or cut the 
tissue sample and create a tube-like cut into the tissue, as further discussed below.

[0010] Referring to Figure 1B, the biopsy needle assembly 105 comprises a cutting member 
120, wherein the cutting member 120 is slidably disposed within the outer tubular member 110. 
As depicted, the cutting member 120 comprises a distal end portion 122, the distal end portion 
122 of the cutting member 120 being configured to displace inward to cut or sever a distal end 
portion, or second portion, of the tissue sample. For example, a practitioner, such as a medical 
doctor, may identify a tissue in a patient to be extracted or sampled from the patient (i.e., for 
further analysis). The outer tubular member 110 can core or cut into the identified tissue 
sample and create a tube-like cut into the tissue, thus cutting or severing a first portion of the 
tissue sample. Subsequently, in some embodiments, the cutting member 120 can be 
configured to cut or sever a distal end of the tissue sample, or second portion of the tissue 
sample. Upon severing each of the first and the second portions of the tissue sample, the 
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tissue sample may be separated from surrounding body tissue and the tissue sample may be 
extracted or removed from the patient, at least in part, by the biopsy needle assembly 105. In 
other embodiments, the cutting or severing of the first portion of the tissue sample may be 
performed subsequent to the cutting or severing of the second portion of the tissue sample.

[0011] Referring again to Figures 1Aand 1B, the needle assembly 105 can further comprise a 
stylet 130, or trocar, wherein the cutting member 120 may be slidably disposed around the 
stylet 130. The stylet 130 can also comprise a distal end portion 132. In some embodiments, 
the stylet 130, and/or the distal end portion 132 of the stylet 130, may be configured to 
facilitate advancement or displacement of the needle assembly 105 through body tissue to a 
position at or adjacent an identified tissue sample. For example, a practitioner can advance the 
stylet through the skin and/or tissue of a patient to a position at or adjacent to the site of an 
identified tissue sample. As the stylet is advanced, the stylet may displace the skin and/or 
tissue such that a pathway is generated through the skin and/or tissue that may ease 
advancement of other components of the needle assembly 105 to the position at or adjacent to 
the site of the tissue sample.

[0012] Figure 2A is a perspective view of the outer tubular member 110 of Figures 1A and 1B, 
and Figure 2B is a detail view of the distal end portion 112 of the outer tubular member 110 of 
Figure 2A taken through line 2B. The outer tubular member 110 comprises the distal end 
portion 112 and can comprise a proximal end portion 117. The outer tubular member 110 
and/or the distal end portion 112 of the outer tubular member 110 are configured to sever the 
first portion of the tissue sample. For example, the distal end portion 112 of the outer tubular 
member 110 may generate or make a tube-shaped cut into or through a body tissue.

[0013] The distal end portion 112 of the outer tubular member 110 of Figures 2A and 2B 
comprises a plurality of points 114, the points 114 forming a cutting or penetrating edge. The 
cutting or penetrating edge may be sharp such that the outer tubular member 110, and/or the 
distal end portion 112 of the outer tubular member 110, is configured to cut or sever at least a 
portion of the tissue sample. Other cutting arrangements and mechanisms are also 
contemplated. For example, the distal end portion 112 of the outer tubular member 110 may 
comprise an annular blade or sharpened edge configured to cut or sever tissue. In the 
illustrated embodiment, the distal end portion 112 of the outer tubular member 110 comprises 
three points 114. In other embodiments, the distal end portion 112 of the outer tubular member 
110 may comprise one or two points 114, while in yet other embodiments, the distal end 
portion 112 of the outer tubular member 110 may comprise four, five, six, or more points 114. 
Distal end portions 112 of outer tubular members 110 comprising any number of points 114 are 
within the scope of this disclosure.

[0014] In some embodiments, at least a portion of the outer tubular member 110, or the distal 
end portion 112 of the outer tubular member 110, may be configured to allow or permit the 
outer tubular member 110 to more easily advance or be displaced through the body tissue. At 
least a portion of the outer tubular member 110, or the distal end portion 112 of the outer 
tubular member 110, may also be configured to decrease or limit the effect or impact of



DK/EP 3094262 T3

displacing or advancing the needle assembly into the body tissue of the patient.

[0015] Also, as illustrated, the outer tubular member 110 can comprise a plurality of indicia 118 
configured to indicate to the practitioner a distance that the outer tubular member 110 has 
advanced into a body tissue (for clarity not all indicia 118 are labeled). For example, each 
indicium 118 may be positioned 1 cm apart; thus, if the practitioner displaces the outer tubular 
member 110 into a body tissue up to the third indicia 118 from the distal end portion 112 of the 
outer tubular member 110, it may indicate to the practitioner that approximately 3 cm of the 
outer tubular member 110 has been displaced into the body tissue. In some embodiments, the 
indicia 118 may comprise a plurality of substantially evenly spaced annular lines, marks, or 
grooves on an outside surface of the outer tubular member 110. In certain embodiments, the 
indicia 118 may comprise a plurality of tick marks or the indicia may not be evenly spaced. 
Embodiments of any configuration of indicia are contemplated.

[0016] A portion or portions of at least one of the components of the biopsy needle assembly, 
including, but not limited to, the outer tubular member 110, the indicia 118, the cutting member, 
and/or the stylet, may also comprise a radiopaque material and/or an echogenic material. A 
radiopaque material (for example, in combination with a fluoroscope) may aid the practitioner 
in directing or displacing the needle assembly to a desired or predetermined position within the 
body tissue of the patient. Bismuth, gold, or other radiopaque materials alone, or in 
combination, may be used. An echogenic material (for example, in combination with 
ultrasound) may analogously aid the practitioner in directing or displacing the needle assembly 
to a desired or predetermined position within the body tissue of the patient. Surface disruptions 
such as texturing, grooves, dimples, or a combination of materials may also be used.

[0017] Figure 3A is a perspective view of the cutting member 120 of Figure 1B, and Figure 3B 
is a detail view of the distal end portion 122 of the cutting member 120 of Figure 3A taken 
through line 3B. As depicted, the cutting member 120 may comprise a lumen along at least a 
portion of a length of the cutting member 120. The cutting member 120 further comprises the 
distal end portion 122 and can comprise a proximal end portion 127, the cutting member 120, 
and/or the distal end portion 122 of the cutting member 120 being configured to cut or sever 
the distal end portion, or second portion, of the tissue sample, as described above. At least a 
portion of the distal end portion 122 of the cutting member 120 is configured to displace inward 
to cut or sever the distal end portion, or second portion, of the tissue sample. For example, as 
stated above, the outer tubular member 110 may generate a tube-like cut into the body tissue, 
severing the first portion of the tissue sample, and the cutting member 120 may be configured 
to cut or sever the tissue sample at a distal end of the tissue sample, severing the second 
portion of the tissue sample, at or adjacent a distal end of the tube-like cut made by the outer 
tubular member 110. For example, the cutting member 120 may be configured to cut or sever 
the distal end portion, or second portion, of the tissue sample at the same longitudinal position 
as the distal end of the tube-like cut made by the outer tubular member 110. In other 
embodiments, the cutting member 120 may be configured to cut or sever the distal end 
portion, or second portion, of the tissue sample at a position less than 5 mm, less than 4 mm, 
less than 3 mm, less than 2 mm, or less than 1 mm from the distal end of the tube-like cut 
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made by the outer tubular member 110. In various embodiments, the cutting member 120 may 
be configured to cut or sever the distal end portion, or second portion, of the tissue sample at a 
clinically relevant position from the distal end of the tube-like cut made by the outer tubular 
member 110. The cutting member 120 may also be configured to cut or sever the second 
portion of the tissue sample at other positions relative to the distal end of the tube-like cut 
made by the outer tubular member 110.

[0018] With continued reference to Figures 3Aand 3B, the cutting member 120 comprises one 
or more sectioning elements 124. In various embodiments, the sectioning elements 124 may 
be coupled to the cutting member 120. In some configurations, the sectioning elements 124 
and the cutting member 120 may be integrally formed from a single piece of material. In 
certain embodiments, at least one of the sectioning elements 124 may comprise a sharp distal 
portion. At least one of the sectioning elements 124 may also comprise at least one sharp 
lateral edge portion. In some embodiments, the at least one sharp lateral edge portion may be 
angled. As depicted in Figure 3B, the sectioning elements 124 can be spade- or shovel­
shaped. Such a configuration of the one or more of the sectioning elements 124 may facilitate 
the cutting or severing of body tissue by the sectioning elements 124. The shape of the 
sectioning elements 124 may be configured such that the sectioning elements 124 may be 
simultaneously, or substantially simultaneously, inwardly displaced toward each other to sever 
the second portion of the tissue sample. Interaction with other components of a biopsy device 
may be configured to inwardly displace the sectioning elements 124. For example, and as 
further detailed below in connection with Figures 4Aand 4B, interaction between the sectioning 
elements 124 and one or more portions of the outer tubular member 110 may cause the 
sectioning elements 124 to displace inwardly.

[0019] Referring again to Figures 3Aand 3B, at least a portion of at least one of the sectioning 
elements 124 may be elastically deformable radially inward toward a central axis of the cutting 
member 120. In some embodiments, at least a portion of one of the sectioning elements 124, 
or at least one of the sectioning elements 124, may comprise a super elastic alloy, such as 
nitinol, for example. Displacement of at least a portion of at least one of the sectioning 
elements 124 toward the central axis of the cutting member 120 is configured to sever the 
second portion of the tissue sample. In certain embodiments, a portion of each of the 
sectioning elements 124 may be configured to displace toward the central axis of the cutting 
member 120 to sever the second portion of the tissue sample. The cutting member 120 may 
be further configured to sever the second portion of the tissue sample at or adjacent a distal- 
most point of the distal end portion of the outer tubular member. For example, the cutting 
member 120 may be configured to cut or sever the second portion of the tissue sample at a 
position less than 5 mm, less than 4 mm, less than 3 mm, less than 2 mm, or less than 1 mm 
from the distal-most point of the distal end portion of the outer tubular member. The cutting 
member 120 may also be configured to cut or sever the second portion of the tissue sample at 
the same longitudinal position as the distal-most point of the distal end portion of the outer 
tubular member. The cutting member 120 may also be configured to cut or sever the second 
portion of the tissue sample at other positions relative to the distal-most point of the distal end 
portion of the outer tubular member.
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[0020] The components of the present disclosure may be configured to minimize or eliminate 
dead space, as further detailed in connection with Figures 4A and 4B below. Some biopsy 
devices may comprise one or more cutting members that are configured to cut or sever a body 
tissue of a patient. As such, a practitioner may advance the one or more cutting members into 
a body tissue, cutting or severing at least a portion of the tissue along a certain length, which 
may be termed a stroke length. Additionally, one or more of the cutting members may be 
configured to cut or sever a distal end of the tissue sample. The distal end of the tissue sample 
may be positioned proximal to a distal end of the stroke length. Thus, as described, the tissue 
sample length can be shorter than the stroke length. Consequently, there may be a gap or 
space between the distal end of the tissue sample and the distal end of the stroke length. Such 
a gap or space may be termed a dead space. The dead space may comprise tissue that is at 
least partially severed (i.e., by the initial advancement of the one or more cutting members into 
the body tissue) but that is positioned distal to the distal end of the tissue sample, and thus not 
extracted from the patient upon retraction of the needle assembly and/or the tissue sample 
from the body tissue. In other words, the dead space is body tissue that is at least partially cut 
or severed but that is not part of the tissue sample. Tissue at or adjacent the dead space may 
be damaged, and as such a practitioner may desire to minimize or avoid generating dead 
space.

[0021] In some instances, for example as described in the present disclosure, the structure 
and/or the form of the one or more cutting members of the biopsy device may be designed to 
minimize or eliminate a length or an amount of generated dead space. As stated, 
embodiments of the needle assembly of the current disclosure can be configured to minimize 
or eliminate the generation or production of dead space.

[0022] Minimizing or eliminating dead space may increase the precision with which a 
practitioner can extract a tissue sample and thus limit unwanted trauma to tissue around the 
sample site. For example, in some instances, a practitioner may identify or locate a tissue 
sample for removal or extraction from a patient. The identified tissue sample, however, may be 
positioned at or adjacent to a body component, tissue, or organ that the practitioner may 
desire or need to avoid cutting, piercing, severing, etc. The body component may include, but 
is not limited to, a vessel. A biopsy needle assembly that is configured to minimize or eliminate 
dead space may be utilized in such a circumstance or situation. At least a portion of a biopsy 
needle assembly, as disclosed herein, can be disposed at or adjacent the tissue sample; the 
needle assembly may sever and/or extract the tissue sample without cutting, piercing, or 
severing body components, such as vessels, which may be positioned at or adjacent the tissue 
sample.

[0023] Figures 3C is a perspective view of another embodiment of a cutting member and 
Figure 3D is a detail view of a distal end portion of the cutting member of Figure 3C taken 
through line 3D that can, in certain respects, resemble components of the cutting member 
described in connection with FIGS. 3A and 3B. It will be appreciated that all the illustrated 
embodiments may have analogous features. Accordingly, like features are designated with like 
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reference numerals, with the reference numerals appended with the prime symbol ('). For 
instance, the distal end portion is designated as "122" in FIGS. 3Aand 3B, and an analogous 
distal end portion is designated as "122"' in FIGS. 3C and 3D. Relevant disclosure set forth 
above regarding similarly identified features thus may not be repeated hereafter. Moreover, 
specific features of the cutting member and related components shown in FIGS. 3A and 3B 
may not be shown or identified by a reference numeral in the drawings or specifically 
discussed in the written description that follows. However, such features may clearly be the 
same, or substantially the same, as features depicted in other embodiments and/or described 
with respect to such embodiments. Accordingly, the relevant descriptions of such features 
apply equally to the features of the cutting member of FIGS. 3C and 3D. Any suitable 
combination of the features, and variations of the same, described with respect to the cutting 
member and components illustrated in FIGS. 3A and 3B can be employed with the cutting 
member and components of FIGS. 3C and 3D, and vice versa. This pattern of disclosure 
applies equally to further embodiments depicted in subsequent figures and described 
hereafter.

[0024] Figure 3C is a perspective view of a cutting member 120', analogous to the cutting 
member 120 of Figure 3A, and Figure 3D is a detail view of a distal end portion 122' of the 
cutting member 120' of Figure 3C taken through line 3D. As depicted, the cutting member 120' 
may comprise a lumen along at least a portion of a length of the cutting member 120'. The 
cutting member 120' comprises one or more spiral cuts 140' disposed along at least a portion 
or portions of the length of the cutting member 120'. The cutting member 120' may also 
comprise a plurality of sectioning elements 124'. In the illustrated embodiment, the spiral cut 
140' is disposed along at least a portion of the length of the cutting member 120' at a position 
proximal to the sectioning elements 124'. The cutting member 120' comprises a spiral cut 140' 
disposed proximal of the one or more sectioning elements 124'. In some embodiments, the 
spiral cut 140' may be disposed at a distance sufficiently proximal in relation to the sectioning 
elements 124' such that the spiral cut 140' does not, or does not substantially, interfere with or 
damage a tissue sample.

[0025] The cutting member 120' comprises one or more sectioning elements 124' (e.g., two, 
three, four, five, six, or more sectioning elements 124'). In the illustrated embodiment, the 
cutting member 120' comprises six sectioning elements 124'. As discussed above, the 
sectioning elements 124' may be coupled to the cutting member 120'. In some configurations, 
the sectioning elements 124' and the cutting member 120' may be integrally formed from a 
single piece of material. In certain embodiments, at least one of the sectioning elements 124' 
may comprise a sharp distal portion. As depicted in Figures 3C and 3D, the sectioning 
elements 124' can comprise a pointed or tapered distal portion. At least one of the sectioning 
elements 124' may also comprise at least one sharp lateral edge portion. In some 
embodiments, the at least one sharp lateral edge portion may be angled.

[0026] With continued reference to Figures 3C and 3D, the sectioning elements 124' can 
comprise a plurality of angled lateral edge portions. For example, the lateral edge portions of 
the section elements 124' may be serrated or notched. Such a configuration of the one or 
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more sectioning elements 124' may facilitate the cutting or severing of body tissue by the 
sectioning elements 124'.

[0027] As discussed above with respect to the sectioning elements 124, the shape of the 
sectioning elements 124' may also be configured such that the sectioning elements 124' may 
be simultaneously, or substantially simultaneously, inwardly displaced toward each other to 
sever the second portion of the tissue sample. Interaction with other components of a biopsy 
device may also be configured to inwardly displace the sectioning elements 124'. For example, 
and as further detailed below in connection with Figures 4A and 4B, interaction between the 
sectioning elements 124' and one or more portions of the outer tubular member may cause the 
sectioning elements 124'to displace inwardly.

[0028] In some embodiments, the spiral cut 140' may extend completely through a wall of the 
cutting member 120'. In some other embodiments, the spiral cut 140' may only extend partially 
through the wall of the cutting member 120'. For example, the spiral cut 140' may form a 
groove along a portion of the length of the cutting member 120'. In yet other embodiments, 
one or more portions of the spiral cut 140' may extend completely through the wall of the 
cutting member 120' while one or more other portions of the spiral cut 140' may form a groove 
in the wall of the cutting member 120'.

[0029] In certain embodiments, disposition of the spiral cut 140' along the cutting member 120' 
can form a spring, or a spring-like portion, along the cutting member 120'. The spiral cut 140' 
may add or provide compliance or elasticity to the cutting member 120' and/or the biopsy 
needle assembly. For example, the spiral cut 140' may improve or increase tolerances of one 
or more of the components of the cutting member 120' and/or the biopsy needle assembly. 
Such improved tolerances may facilitate advancement or displacement of the cutting member 
120' and/or the biopsy needle assembly through a body tissue. In various embodiments, the 
spiral cut 140' may absorb impact or shock to one or more of the cutting member 120', other 
components of the biopsy needle assembly, and/or the biopsy needle assembly. For example, 
upon advancement or displacement of at least a portion of the biopsy needle assembly 
through a body tissue of a patient, at least a portion of the spiral cut 140' is configured to 
compress (i.e., the spiral cut 140' may compress longitudinally, thus shortening the length of 
the cutting member 120'). The spiral cut 140' is configured to longitudinally compress in 
response to relative displacement of the outer tubular member, or another component of the 
biopsy needle assembly, in relation to the cutting member 120'.

[0030] One or more forces may result in or cause compression of the spiral cut 140'. For 
example, inertia of the cutting member 120' as it is advanced into a body tissue can result in 
compression of the spiral cut 140'. Displacement of the cutting member 120' in relation to the 
outer tubular member and/or the stylet may also result in compression of the spiral cut 140'. 
For example, friction between an outside surface of the cutting member 120' and an inside 
surface of the outer tubular member may result in compression of the spiral cut 140'. Likewise, 
friction between an inside surface of the cutting member 120' and an outside surface of the 
stylet may also result in compression of the spiral cut 140'. Furthermore, force used to 
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advance or displace the distal end portion 122' and/or the sectioning elements 124' of the 
cutting member 120' over or past the protrusions or annular ring of the outer tubular member 
can also result in compression of the spiral cut 140'.

[0031] Additionally, at least a portion of the spiral cut 140' is configured to rotate, upon 
compression of the spiral cut 140'. Rotation of the spiral cut 140' causes or results in rotation of 
the sectioning elements 124' around a central axis of the cutting member 120'. This rotation 
may facilitate uniform, or substantially uniform, severing of the distal end of a tissue sample.

[0032] In some embodiments, the spiral cut 140' and/or the sectioning elements 124' may 
rotate, or be configured to rotate, between 0° and plus or minus 90°. In some embodiments, 
the spiral cut 140' and/or the sectioning elements 124' may rotate, or be configured to rotate, 
between 0° and plus or minus 45°; between 0° and plus or minus 30°; between 0° and plus or 
minus 15°; between 0° and plus or minus 5°; or another suitable degree of rotation. Again, 
rotation of the sectioning elements 124' through a body tissue may form or result in a cleaner 
or sharper cut in a tissue sample, as rotation of the sectioning elements 124' may sever along 
a complete, or a substantially complete, circumference of the distal end of the tissue sample.

[0033] Figures 4A and 4B depict cross-sectional views of portions of the outer tubular member 
110 and the cutting member 120 of Figures 1Aand 1B in a first configuration and a second 
configuration, respectively. In Figure 4A, at least a portion of the distal end portion 122 of the 
cutting member 120 is positioned proximal to at least a portion of the distal end portion 112 of 
the outer tubular member 110. In some embodiments, the outer tubular member 110 may be 
configured to displace a portion of at least one of the sectioning elements 124 of the cutting 
member 120 radially inward toward the central axis of the cutting member 120 in response to 
relative displacement of the outer tubular member 110 with respect to the cutting member 120. 
For example, as the cutting member 120 is moved distally relative to the outer tubular member 
110, one or more of the sectioning elements 124 may interact with a portion of the outer 
tubular member 110 and be displaced inward toward the central axis of the cutting member 
120.

[0034] As illustrated in Figures 4A and 4B, an inside surface 111 of at least a portion of the 
distal end portion 112 of the outer tubular member 110 can comprise a plurality of inwardly 
projecting protrusions 113. In some embodiments, the inside surface 111 of at least a portion of 
the distal end portion 112 of the outer tubular member 110 may comprise one or more inwardly 
projecting protrusions 113. In certain embodiments, the protrusions 113 may be configured to 
at least partially displace a portion of at least one of the sectioning elements 124 inward toward 
the central axis of the cutting member 120 when the cutting member 120 is displaced distally 
relative to the outer tubular member 110, as indicated by the arrow (Figure 4B). As depicted in 
Figure 4B, at least a portion of the distal end portion 122 of the cutting member 120 is 
positioned distal to at least a portion of the distal end portion 112 of the cutting member 110. 
The protrusions 113 can act to displace at least a portion of each of the sectioning elements 
124 toward the central axis of the cutting member 120 when the cutting member 120 is 
displaced distally relative to the outer tubular member 110.



DK/EP 3094262 T3

[0035] Other configurations of the outer tubular member 110, wherein the outer tubular 
member 110 is configured to inwardly displace at least a portion of the sectioning elements 124 
of the cutting member 120 to cut or sever the second portion of the tissue sample are also 
within the scope of this disclosure. For example, the inside surface 111 of the distal end portion 
112 of the outer tubular member 110 may comprise a raised, annular surface or ridge, such as 
a circular ridge extending completely around the inside diameter of the outer tubular member 
110. In other embodiments, raised arc-shaped segments may also be utilized. The raised, 
annular surface or arc-shaped segments may be configured to displace a portion of at least 
one of the sectioning elements 124 inward toward the central axis of the cutting member 120 
when the cutting member 120 is displaced distally relative to the outer tubular member 110. 
The raised, annular surface may also be configured to inwardly displace at least a portion of 
the sectioning elements 124 of the cutting member 120 to cut or sever the second portion of 
the tissue sample regardless of the relative rotations of the outer tubular member 110 and the 
cutting member 120 to each other.

[0036] In some embodiments, distal displacement of the cutting member 120 relative to the 
outer tubular member 110 may cause at least a portion of at least one of the sectioning 
elements 124 of the cutting member 120 to interact with a component of the outer tubular 
member 110 (including, but not limited to, the inwardly projecting protrusions 113, raised 
annular surface, or raised arc-shaped segments), displacing inward the at least one sectioning 
element 124 to sever at least a portion of the distal end, or second portion, of the tissue 
sample.

[0037] In certain embodiments, at least a portion of the outer tubular member 110, or the distal 
end portion 112 of the outer tubular member 110, may be configured to overlap one or more of 
the sectioning elements 124 of the cutting member 120, thus generating an overlapping 
arrangement. For example, the one or more sectioning elements 124 may be fully or 
substantially disposed within the outer tubular member 110. The overlapping arrangement of 
the outer tubular member 110 and the cutting member 120 can add rigidity and structure to at 
least a portion of the needle assembly. For example, the overlapping arrangement may 
reinforce the sectioning elements 124 and may reduce deformation of the sectioning elements 
124 during use. For example, the outer tubular member 110, disposed around the sectioning 
elements 124, may prevent outward deformation of the sectioning elements 124 as the outer 
tubular member 110 and cutting member 120 are advanced through body tissue. Similarly, 
disposition of the cutting member 120 between the stylet and the outer tubular member 110 
may tend to secure the sectioning elements 124, minimizing deformation thereof, as the 
needle assembly 105 is advanced through body tissue.

[0038] Further, the overlapping arrangement may also facilitate entry of body tissue into at 
least a portion of a lumen of the cutting member 120 without bending or otherwise damaging 
the one or more sectioning elements 124 and/or the cutting member 120. For example, the 
outer tubular member 110 may sever the first cylindrical portion of a tissue sample as the outer 
tubular member 110 is actuated. The cutting member 120 may generally follow the tube-like 
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cut, or annular cut, created by the outer tubular member 110 as the cutting member 120 is 
initially advanced, prior to severing the second portion, or distal end, of the tissue sample. 
Thus, the relative position of the outer tubular member 110 with respect to the cutting member 
120 may facilitate entry of the tissue sample into the lumen of the cutting member 120 without 
the tissue sample catching and prematurely deforming the sectioning elements 124. The tube­
like path, or annular path, created by the tubular member 110 may also minimize or prevent 
body tissue from being blocked and/or damaged by the one or more sectioning elements 124 
and/or the cutting member 120 when the body tissue enters the lumen of the cutting member 
120. As described above, the outer tubular member 110 may be configured to generate a 
tube-like cut into a body tissue. In some embodiments, the overlapping arrangement may be 
configured such that the outer tubular member 110 directs the one or more sectioning 
elements 124 and/or the cutting member 120 into the body tissue at the site of the tube-like cut 
(for example, when a handle or actuator displaces or deflects the cutting member 120 into the 
body tissue). Such an arrangement may minimize or prevent the one or more sectioning 
elements 124 and/or the cutting member 120 from damaging the body tissue at or adjacent the 
tube-like cut, for example by minimizing the likelihood the tissue sample will be scratched or 
otherwise damaged as it passes the sectioning elements 124 and moves into the lumen of the 
cutting member 120.

[0039] Figure 5 is a perspective view of the stylet 130, or trocar, of the needle assembly 105 of 
Figure 1A. The cutting member, as described above, may be slidably disposed around the 
stylet 130. In some embodiments, the stylet 130 may be fixed with respect to an actuator or 
handle as described below in connection with Figure 6. Further, as depicted, the stylet 130 
comprises the distal end portion 132 and a proximal end portion 137. The distal end portion 
132, as illustrated, can be substantially sharp. In some embodiments, the stylet 130, and/or the 
distal end portion 132 of the stylet 130, may be configured to facilitate movement of the needle 
assembly through body tissue. For example, as described above, a practitioner or user can 
advance the stylet 130 through the skin and/or tissue of a patient to a position at or adjacent to 
the site of an identified tissue sample. As the stylet 130 is advanced, the stylet 130 may 
displace the skin and/or tissue such that a pathway is generated through the skin and/or tissue 
that may ease advancement of other components of the needle assembly to the position at or 
adjacent to the site of the tissue sample.

[0040] Figure 6 is a perspective view of a tissue biopsy device 100 comprising the needle 
assembly 105 of Figures 1A and 1B. The tissue biopsy device 100 can comprise a needle 
assembly 105 operatively coupled to a handle 102, or actuator. For example, at least a portion 
of at least one of the proximal end portions of the outer tubular member 110, the cutting 
member, and/or the stylet 130 may be operatively coupled to the handle 102. The handle 102 
may be configured to actuate at least one of the outer tubular member 110, the cutting 
member, and/or the stylet 130 to cut or sever the tissue sample from the body of a patient. In 
some embodiments, the handle 102 may be configured to actuate at least the outer tubular 
member 110 and the cutting member to cut or sever the tissue sample from the body. The 
handle 102 may also be configured to retract the needle assembly 105 from the body and/or to 
extract the tissue sample from the body of a patient. It is within the scope of this disclosure to 
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couple embodiments of the biopsy needle assembly, as described herein, to any type of handle 
or actuator. A handle or actuator can have springs and can displace components of the needle 
assembly 105 relative to each other. A series of steps or displacements of the components of 
the tissue biopsy device 100 can be effectuated in response to a single input or trigger by a 
practitioner. Various handles or actuators may be used with the biopsy needle assemblies 
disclosed herein. For example, United States Patent Application No. 14/157935, filed on 
January 17, 2014 and titled "Impact Biopsy Device and Method of Use," which is hereby 
incorporated by reference in its entirety, discloses handles and actuators that may be used in 
connection with the biopsy needle assemblies disclosed here.

[0041] Various tissue biopsy devices utilizing various components, as described above, and/or 
combinations of said components are also within the scope of this disclosure. For instance, an 
exemplary tissue biopsy device may comprise a first elongate member configured to be 
advanced into a body tissue, for example, an elongate member analogous to the stylet 130 of 
Figures 1A and 1B. The tissue biopsy device may further comprise a second elongate 
member, wherein the second elongate member is disposed around the first elongate member, 
and wherein the second elongate member is configured to sever a first portion of a tissue 
sample, for example, an elongate member analogous to the outer tubular member 110 of 
Figures 1A and 1B. Additionally, the tissue biopsy device may comprise a third elongate 
member, wherein the third elongate member may be movably disposed within the second 
elongate member and around the first elongate member, and wherein the third elongate 
member is configured to sever a second portion of the tissue sample at or adjacent a distal- 
most point of a distal end portion of the second elongate member, for example, an elongate 
member analogous to the cutting member 120 of Figure 1B. In some embodiments, the third 
elongate member may be configured to cut or sever the second portion of the tissue sample at 
the same longitudinal position as the distal-most point of the distal end portion of the second 
elongate member. In other embodiments the third elongate member may be configured to cut 
or sever the second portion of the tissue sample at a position less than 5 mm, less than 4 mm, 
less than 3 mm, less than 2 mm, or less than 1 mm from the distal-most point of the distal end 
portion of the second elongate member. The third elongate member may also be configured to 
cut or sever the second portion of the tissue sample at other positions relative to the distal- 
most point of the distal end portion of the second elongate member. Further, the tissue biopsy 
device may comprise an actuator, for example, an actuator analogous to the handle 102 of 
Figure 6. The actuator may be configured to displace or deflect at least one of the second 
elongate member and the third elongate member such that the tissue sample is severed. The 
actuator may also be configured to retract each of the first elongate member, the second 
elongate member, the third elongate member, and/or the tissue sample from the body of a 
patient.

[0042] In some embodiments, a distal end portion of the third elongate member is configured 
to contract toward a central axis of the third elongate member to sever the second portion of 
the tissue sample. In certain embodiments, the distal end portion of the second elongate 
member may be configured to deflect the contraction of the distal end portion of the third 
elongate member. The third elongate member can also be configured to extract the severed 
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tissue sample from the body tissue and/or the patient.

[0043] Figures 7A-7C are schematic in nature. In other words, the figures show the functional 
and operational relationships of a portion of the biopsy needle assembly 105 upon use in a 
patient, but the figures are not intended to indicate any particular structure or spatial 
disposition of any tissue, organ, body component, or group of body components in the patient. 
Additionally, the schematic representations herein may be drawn to show internal tissues 
and/or organs of the patient without explicitly designating cross-sections or cutaways of the 
tissues and/or organs. For example, a body tissue may be schematically shown with the biopsy 
needle assembly disposed therein without indicating a cross-section portion or cutaway of a 
portion of the body tissue. Figure 7A is a schematic representation of a side view of a portion 
of the needle assembly 105 of Figure 1A in a first configuration. Figures 7B and 7C are 
schematic representations of cross-sectional views of the portion of the needle assembly 105 
of Figure 7A in a second configuration and a third configuration, respectively. For clarity, the 
stylet 130 of Figure 1A is not shown in Figures 7B and 7C.

[0044] Figure 7A illustrates at least the outer tubular member 110 and the stylet 130 of the 
needle assembly 105 advanced into a body tissue 150, as shown by the arrow. In some 
embodiments, a practitioner may determine a tissue sample to obtain. As such, the distal end 
portion 132 of the stylet 130 may be disposed to a position at or adjacent a proximal end 
portion of the predetermined tissue sample. Referring to Figure 7B, displacement of the outer 
tubular member 110 with respect to the cutting member 120 and the body tissue 150 is 
depicted, as shown by the arrows. As depicted, such displacement of the outer tubular 
member 110, and the distal end 112 of the outer tubular member 110, can sever a first portion 
156 of a tissue sample 154. In some embodiments, the distal end portion 112 of the outer 
tubular member 110 can be displaced distally relative to the distal end portion of the stylet (not 
shown), such that the distal end portion 112 of the outer tubular member 110 is extended a 
distance, or stroke length, into the body tissue 150 relative to the stylet. The length D3, as 

identified in Figure 7B, represents the stroke length, as described above.

[0045] Referring to Figure 7C, the distal end portion 122 of the cutting member 120 may be 
displaced, as shown by the arrow, to a position at or adjacent the distal end portion 112 of the 
outer tubular member 110. Displacement of the cutting member 120 with respect to the outer 
tubular member 110 and the body tissue 150 may result in at least a portion of the cutting 
member 120 severing a second portion 158 of the tissue sample 154 at or adjacent a distal- 
most point of the distal end portion 112 of the outer tubular member 110. For example, the 
cutting member 120 may be configured to cut or sever the second portion 158 of the tissue 
sample 154 at a position less than 5 mm, less than 4 mm, less than 3 mm, less than 2 mm, or 
less than 1 mm from the distal-most point of the distal end portion 112 of the outer tubular 
member 110. The cutting member 120 may also be configured to cut or sever the second 
portion 158 of the tissue sample 154 at the same longitudinal position as the distal-most point 
of the distal end portion 112 of the outer tubular member 110. The cutting member 120 may 
also be configured to cut or sever the second portion 158 of the tissue sample 154 at other 
positions relative to the distal-most point of the distal end portion 112 of the outer tubular
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member 110.

[0046] The length D·/, as depicted in Figure 7C, represents the length of the severed tissue 

sample 154, or tissue sample length. The length D2, as depicted, represents the length of the 

dead space, as described above. In some embodiments of the present disclosure, the 
configuration of the distal end portion 122 of the cutting member 120 with respect to the distal 
end portion 112 of the outer tubular member 110 may be such that the distal end of the tissue 
sample 154 is severed at or adjacent the distal end portion 112 of the outer tubular member 
110. Such a configuration may minimize or eliminate the length of the dead space. In certain 
configurations, the distal end portion 122 of the cutting member 120 can engage with at least a 
portion of the distal end portion 112 of the outer tubular member 110 such that the distal end 
portion 122 of the cutting member 120 is configured to sever the second portion 158 of the 
tissue sample 154. In various embodiments, as described above, severing the second portion 
158 of the tissue sample 154 may comprise displacing at least a portion of the distal end 
portion 122 of the cutting member 120 toward a central axis of the cutting member 120.

[0047] As described, the tissue sample length D7 and the dead space length D2 are equal, or 

approximately equal, to the stroke length D3 (i.e., D-ι + Ü2~ D3). In at least some embodiments 

of the needle assembly of the present disclosure, the needle assembly is configured to 
minimize or eliminate the length of the dead space D2· As such, in said embodiments the tissue 

sample length D7 may be equal, or approximately equal, to the stroke length D3 (i.e., D·/ ~ D3). 
Such embodiments of biopsy needle assemblies, as described above, may be configured for 
use when it may be undesirable to cut, pierce, or sever a body component, tissue, or sample at 
or adjacent a predetermined tissue sample or simply to minimize trauma to surrounding tissue 
during a biopsy.

[0048] In some embodiments, actuation of the outer tubular member 110 and/or the cutting 
member 120 may be effectuated by a handle or actuator, such as handle 102 of Figure 6. In 
certain embodiments, displacement of the outer tubular member 110 may occur prior to the 
displacement of the cutting member 120. In certain other embodiments, displacement of the 
outer tubular member 110 and the cutting member 120 may occur substantially simultaneously. 
The position of the stylet may remain substantially stationary during the displacement of each 
of the outer tubular member 110 and the cutting member 120. Other timing and/or sequences 
of the displacement of each of the outer tubular member 110 and the cutting member 120 are 
also contemplated.

[0049] Upon severing of the tissue sample 154, as illustrated in Figure 7C, each of the stylet, 
the outer tubular member 110, and the cutting member 120 may be retracted from the body 
tissue 150 of the patient such that the tissue sample 154 can be extracted from the body tissue 
150. In certain embodiments, relative positions of each of the stylet, the outer tubular member 
110, and the cutting member 120 may be substantially maintained upon the retraction of the 
each of the stylet, the outer tubular member 110, and the cutting member 120 from the body 
tissue 150.
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[0050] Without further elaboration, it is believed that one skilled in the art can use the 
preceding description to utilize the present disclosure to its fullest extent. The examples and 
embodiments disclosed herein are to be construed as merely illustrative and exemplary and 
not a limitation of the scope of the present disclosure in any way. It will be apparent to those 
having skill in the art, and having the benefit of this disclosure, that changes may be made to 
the details of the above-described embodiments without departing from the underlying 
principles of the disclosure herein.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
liability in this regard.

Patent documents cited in the description

• US61928865A [0001]
• US200600244082A1 [0003]
• US20030153842A1 [0003]
• US20130131548A1 [0003]
• US20040054377A1 [00931
• US14157935B [0040]



DK/EP 3094262 T3

5

10

15

20

25

30

1

PATENTKRAV

1. Biopsinåleenhed (105) konfigureret til anvendelse med en 

vævsbiopsianordning, hvilken biopsinåleenhed (105) omfatter:

en udvendig rørformet del (110) omfattende en distal ende-del (112) 

konfigureret til at afskære en første del af en vævsprøve; og

en skæredel (120,120'), der er glidbart anbragt inden i den udvendige 

rørformede del (110), hvor skæredelen (120,120') omfatter en distal ende-del (122, 

122'), og hvor den distale ende-del (122,122') af skæredelen (120,120') er 

konfigureret til at forskydes indad for at afskære en anden del af vævsprøven,

hvor den distale ende-del (122,122') af skæredelen (120,120') endvidere 

omfatter et eller flere sektioneringselementer (124,124'), og hvor forskydning af en 

del af mindst ét af sektioneringselementerne (124,124') mod en midterakse af 

skæredelen (120,120') er konfigureret til at afskære den anden del af vævsprøven,

kendetegnet ved, at

skæredelen (120, 120') endvidere omfatter et spiralskær (140') anbragt 

proksimalt for det ene eller de flere sektioneringselementer (124, 124'), hvor 

spiralskæret (140') er konfigureret til at komprimeres longitudinalt som respons 

på relativ forskydning af den udvendige rørformede del (110) i forhold til 

skæredelen (120, 120'),

komprimeringen af spiralskæret (140') er konfigureret til at rotere det ene 

eller de flere sektioneringselementer (124, 124') omkring midteraksen af 

skæredelen (120, 120').

2. Biopsinåleenhed (105) ifølge krav 1, hvor skæredelen (120,120') er 

konfigureret til at afskære den anden del af vævsprøven ved eller ved siden af et 

mest distalt punkt på den distale ende-del (112) af den udvendige rørformede del 

(110).

3. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -2, hvor 

skæredelen (120, 120') er konfigureret til at afskære den anden del af 

vævsprøven ved en position mindre end 3 mm fra et mest distalt punkt på den 

distale ende-del (112) af den udvendige rørformede del (110).
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4. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -3, hvor 

den udvendige rørformede del (110) er konfigureret til at forskyde delen af det 

mindst ene af sektioneringselementerne (124, 124') mod midteraksen af 

skæredelen (120, 120') som respons på relativ forskydning af den udvendige 

rørformede del (110) i forhold til skæredelen (120, 120').

5. Biopsinåleenhed (105) ifølge krav 4, hvor en indvendig overflade af den 

distale ende-del (112) af den udvendige rørformede del (110) omfatter et eller flere 

indadgående fremspring (113), og hvor det ene eller de flere fremspring (113) er 

konfigureret til at forskyde delen af det mindst ene af sektioneringselementerne 

(124, 124') indad mod midteraksen af skæredelen (120, 120'), når skæredelen

(120, 120') forskydes distalt i forhold til den udvendige rørformede del (110).

6. Biopsinåleenhed (105) ifølge krav 4, hvor en indvendig overflade (111) af 

den distale ende-del (112) af den udvendige rørformede del (110) omfatter en 

hævet ringformet overflade, og hvor den hævede ringformede overflade er 

konfigureret til at forskyde delen af det mindst ene af sektioneringselementerne 

(124, 124') indad mod midteraksen af skæredelen (120, 120'), når skæredelen

(120, 120') forskydes distalt i forhold til den udvendige rørformede del (110).

7. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -6, hvor 

mindst ét af sektioneringselementerne (124, 124') omfatter en skarp distal kantdel.

8. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -7, hvor en 

del af mindst ét af sektioneringselementerne (124, 124') er elastisk deformerbar 

indad mod midteraksen af skæredelen (120, 120').

9. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -8, der 

endvidere omfatter en stilet (130) anbragt inden i skæredelen (120,120'), hvor 

stiletten (130) omfatter en distal ende-del (132), der er konfigureret til at lette 

fremføring af biopsinåleenheden (105) igennem et kropsvæv.

10. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -9, der 

endvidere omfatter et håndtag (102), der er konfigureret til at aktivere mindst den 
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udvendige rørformede del (110) og skæredelen (120,120') for at afskære 

vævsprøven fra kropsvævet.

11. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1 -10, hvor

5 en distal ende-del (112) af skæredelen (120, 120') er konfigureret til at trækkes 

sammen mod en midterakse af skæredelen (120, 120') for at afskære den anden 

del af vævsprøven.

12. Biopsinåleenhed (105) ifølge et hvilket som helst af kravene 1-11, hvor

ίο skæredelen (120,120') endvidere er konfigureret til at udtrække den afskårne 

vævsprøve fra kropsvævet.
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