Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

3 January 2002 (03.01.2002) PCT WO 02/00109 Al
(51) International Patent Classification’: A61B 5/00 DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU,
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS,
(21) International Application Number: PCT/US00/17527 LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ,
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT,
(22) International Filing Date: 26 June 2000 (26.06.2000) TZ, UA, UG, UZ, VN, YU, ZA, ZW.
(25) Filing Language: English  (84) Designated States (regional): ARIPO patent (GH, GM,
L . KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
(26) Publication Language: English

(71) Applicant and
(72) Inventor: RUBINSTEIN, Alan, L. [US/US]; 100 South
Doheny Drive, Apt. 301, Los Angeles, CA 90048 (US).

(74) Agents: LIEBERSTEIN, Stanley, H. et al.; Ostrolenk,
Faber, Gerb & Soffen, LLP, 1180 Avenue of The Americas,
New York, NY 10036 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE,

patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: BONE MARROW BIOPSY NEEDLE

/5

~

2

@\ (57) Abstract: A biopsy needle (10), suitable for obtaining bone marrow biopsy cores, includes an outer tube member (20) having
a lumen extending therethrough, and at a distal end (18) of the outer tube member (20) an opening is provided for receiving a biopsy
core. At the distal end, the outer tube member (20) is generally oval in cross-section and thereby has an elongated dimension and a
narrow dimension. An inner tube member (30) is slidable and rotatable in the lumen of the outer tube member(2) and has a set of
~~ pincers (32) at its distal end. With the inner tube member (30) slid through the lumen of the outer tube member (20) and the pincers
(32) positioned at the distal end of the outer tube member (26) and aligned with the elongated dimension, the pincers are in an open
position. However, the pincers (32) can be closed thereby to grasp and cut a biopsy core by rotating the inner tube member (30) so
that the pincers (32) are aligned with the narrow dimension of the outer tube member. In another embodiment of the biopsy needle,
the distal end of the outer tube member (20) has two spaced apart projections extending in the lumen, and by cooperation with these
projections, the pincers (32) of the inner tube member (30) can be opened or closed to grasp a biopsy core.
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BONE MARROW BIOPSY NEEDLE

FIELD OF THE INVENTION

The present invention relates in general to
biopgy needles of the type used to obtain bone marrow
biopsgies, and more particular to biopsy needles having
a more efficient mechanism for grasping and

withdrawing a biopsy core from a patient.

BACKGROUND OF THE INVENTTION
U.S. Patent No. 5,462,062 shows in Figures

5A-5E a bone marrow biopsy needle including an outer
tube with an inwardly tapered distal end and an inner
tube with a pair of opposed blades hinged to the inner
tube at its distal end. The inner tube is slidable
axially within the outer tube. At the distal end of
the outer tube, the taper defines a dead space
radially outward of the needle opening, and the blades
have an open position in which they are contained
within the dead space.

The outer tube is inserted into the bone
being biopsied with the blades retracted into the dead
space so as not to obstruct the entry of the biopsy
core into the space within the outér and inner tubes.
The outer tube is sharp to make entry into the bone as
easy as possible. When the area which is to be
biopsied has been entered, the inner tube is pressed
axlally in the distal direction. The blades engage
the tapered end of the outer tube which folds them
radially inward on their hinges, which simultaneously
cuts off the biopsy core and retains it within the

needle. A detent and blocking arrangement is provided
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for holding the inner and outer tubes in various
positions relative to one another.

Although the above-described biopsy needle
ig effective and greatly improves the ease and
security of the bone marrow biopsy process, it is
desirable to make further improvements by reducing the
number of moving partsg, the manufacture of the biopsy
needle, and the efficiency of its operation. More
particularly, it is desirable to simplify the hinge
arrangement, as well as the detent and blocking

arrangement.

SUMMARY OF THE INVENTION

An object of the present invention is to
provide a biopsy needle suitable for obtaining bone
marrow biopsies, which is easier to operate and less
complicated in structure than the above-described
biopsy needle.

A further objective of the present invention
is to provide a biopsy needle which is more economical
and simpler to manufacture than the above-described
biopsy needle.

According to a first embodiment of the
invention, the biopsy needle includes an outer tube
member having a lumen extending therethrough with a
proximal end and a distal end, and with an opening at
the distal end. In the region of the distal end of
the outer tube member, the tube is generally oval in
cross-section and thus has an elongated dimension and
a narrow dimension. Slidable and rotatable within the
lumen of the outer tube member is an inner tube
member. The inner tube member has pincers at its
distal end which can be slid toward the distal end of

the outer tube member. If the pincers are positioned
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proximate the distal end of the outer tube member and
in the elongated position, the pincers are in an open
position relative to each other. When the inner tube
member is rotated, however, so that the pincers are
aligned with the narrow dimension, the pincers are in
a closed position and thereby are capable of grasping
a biopsy core.

A further embodiment of the biopsy needle
also includes an outer tube member and an inner tube
member. But instead of the distal end of the outer
tube member being oval in cross-section, it includes
oppositely disposed projections which extend into the
Jumen. Thus, when the pincers of the inner tube
member are positioned at or approximate the distal end
of the outer tube member but not in contact with the
projections, the pincers are permitted to spread apart
and are therefore in their open position. But if the
operator rotates the inner tube member so that the
pincers contact the projections, the pincers are
caused to close upon each other and thereby grasp a

biopsy core.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded side view of an outer
tube member and a stylet which form part of the biopsy
needle;

Fig. 2 is a side view showing the stylet

inserted into the outer tube member;

Fig. 3 is a partial end view taken along the

line 3-3 of Fig. 2;
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Fig. 4 is a side view of an inner tube
member, which forms a further part of the biopsy
needle, in relationship to the outer tube member;

Fig. 5 is a partial end view taken along the
line 5-5 of Fig. 4;

Figs. 6 and 8 are side views of pincers of
the inner tube member in relationship to the outer
tube member;

Figs. 7A, 7B, 9A and 9B, are cross-sectional
views taken along the respective lines 7A-7A and 9A-9B

of Figs. 6 and 8 respectively.

DETAILED DESCRIPTION OF THE INVENTION

Although the present invention has been
described in relation to particular embodiments
thereof, many other variations and modifications and
other uses will become apparent to those skilled in
the art. It is preferred, therefore, that the present
invention be limited not by the specific disclosure
herein, but only by the appended claims.

Figs. 1-6 show a bone marrow biopsy needle
10 having an outer tube member 12 affixed to a handle
14. The outer tube member 12 is hollow throughout its
entire length and has a proximal end 16 and a distal
end 18. Proximal end 16 is disposed in an opening 23
in handle 14. As shown in Fig. 1, a stylet 20 has a
connecting member 22 at its proximal end and a
bevelled chisel end 24 at its distal end. As is shown
in Fig. 2, the stylet 20 is slid through the lumen of
outer tube member 10 so that the bevelled chiseled end
24 extends past the distal end 18 of outer tube member
12. The connecting member 22 cooperates with the

handle 14 to securely position the stylet 20 thereto.
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The distal end 18 of outer tube member 12
has a tapered angle which is advantageously similar to
or the same as that of the bevelled chiseled end 24 of
stylet 20, thereby to form a continuous or
substantially continuous distal surface which is
generally cone-shaped. The cone-shaped distal surface
enables the combination of the outer tube member 12
and the stylet 20 to enter into the bone being
biopsied with maximum smoothness and with the distal
end being closed. If the surfaces of the distal end
18 and chiseled bevelled end 24 did not substantially
line up, the continuity between them would increase

the difficulty of the biopsy needle entering the bone.

In operation, the outer tube member 12 and
the stylet 20 are engaged as shown in Fig. 2 in oxder
to be inserted into the bone. After the outer tube 12
and the stylet 20 have been inserted into the bone
marrow, the stylet 20 is withdrawn from the outer tube
member 12, leaving the outer tube in the bone marrow.
Next, an inner tube member 30 (Fig. 4) is inserted
into the outer tube member 12 in order to take the
bone marrow biopsy.

As shown in Fig. 4, the inner tube member 30
has a control knob 31 at its proximal end and a pair
of pincers 32 at its distal end. The pincers 32 may
be sharpened at their tips so as to more readily cut a
biopsy core. The control knob 31 permits rotation of
the inner tube member 30 within the outer tube member
12. The inner tube member 30 and outer tube member 12
contain a hole 33 through which a pin 35 can be
inserted to lock the inner tube member 30 with respect

to outer tube member 12.
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As shown in Figs. 7A and 7B, the distal end
18 of outer tube member 12 is generally oval in its
cross-section and thereby has an elongated dimension
and a narrow dimension. When the pincers 32 are
aligned with the elongated dimension of the distal end
18 of the outer tube member 12 (Figs. 6 and 7A), they
are in an open position so as to receive the biopsy
material in the general area of the distal end 18 of
outer tube member 12. Upon rotation of the inner tube
member 30 by rotation of control knob 31, the pincers
32 are aligned with the narrow dimension of distal end
18 and are caused to close upon themselves and thereby
pinch off and grasp a sample of the bone marrow which
is forward of the distal end 18 of outer tube member
12. The pincers 32 may have sharpened edges and/or
their edges may be bent radially inwardly, so as to
enhance the cutting action. The pincers 32 may be two
opposed blades which are tapered at their distal ends,
i.e., tweezer-like in structure. After the biopsy
core has been pinched off and grasped by pincers 32,
the outer and inner tube members 12 and 30 are
withdrawn together from the bone, with the oval shaped
distal end 18 continuing to hold the pincers 32
together in order to hold the sample during the
procesgs of withdrawal.

In a further embodiment of the biopsy
needle, the distal end 18 of outer tube member 12 may
be shaped to include oppositely disposed projections
34, as shown in Figs. 8, 9A and 9B. In Figs. 8 and
9A, pincers 32 are in an open position and are not
engaged with the projections 34 so that they can
thereby receive a sample of the bone marrow forward of
the distal end 18. However, when the inner tube

member 30 is rotated approximately 90° by turning
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control knob 31, the pincers 32 close upon themselves,
as shown in Fig. 9B, and thereby pinch off and grasp a
sample of the bone marrow. While a rotation of the
inner tube member 30 by 90° may be sufficient to pinch
off and grasp a biopsy needle, it may be necessary to
continue further rotation of the control knob 31 to
assure that a biopsy core has been completely severed
from the bone marrow.

Although preferred embodiments have been
described herein, many other variations and
modifications and other uses will become apparent to
those skilled in the art within the fair spirit and
scope of the invention. The present invention,
therefore, is not limited by the specific disclosure

herein.
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WHAT IS CLAIMED IS:

1. A biopsy needle for removing a biopsy
core from a patient, said biopsy needle comprising:

an outer tube member having a lumen therein,
a proximal end and a distal end with an opening at the
distal end for receiving a biopsy core, and oppositely
disposed projections extending radially inward from
said lumen and proximate the distal end;

an inner tube member adapted to be slidable
in saild lumen of said outer tube member and having
pincers at a distal end thereof, said inner tube
member rotatable in said lumen, and by rotation
thereof said pincers contact said oppositely disposed
projections and thereby close upon each other to grasp

a biopsy core.

2. The biopsy needle of claim 1, wherein
said inner tube member is adapted to be rotatable so
that said pincers are not in contact with said
oppositely disposed projections and said pincers

thereby are allowed to spread apart.

3. The biopsy needle of claim 1, further
comprising: |

a locking mechanism which prevents said
inner tube member from slidable and rotatable movement

relative to said outer tube member.

4, The biopsy needle of claim 3, wherein
said locking mechanism includes a pin and lateral
openings in said inner tube member and said outer tube
member, so that when said openings are aligned and
said pin inserted therein, said inner and outer tube

members are locked with respect to each other.
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5. The biopsy needle of claim 1, wherein
said pincers have edges bent radially inwardly, and
thereby are capable of enhancing the cutting of a

biopsy core of a patient.

6. The biopsy needle of claim 1, wherein
said inner tube member and said pincers are unitary in

structure.

7. The biopsy needle of claim 1, wherein
sald pincers include two opposed blades tapered at

their distal ends.

8. The biopsy needle of claim 1, wherein

said pincers are tweezer-like in structure.

9. The biopsy needle of claim 1, wherein
said pincers have sharp edges, and thereby are capable
of enhancing the cutting of a biopsy core from a

patient.

10. A biopsy needle for removing a biopsy
core from a patient, said biopsy needle comprising:

an outer tube member having a lumen therein,
a proximal end and a distal end with an opening at
gsaid distal end, proximate said distal end said outer
tube member being generally oval in cross-section and
thereby having an elongated dimension and a narrow
dimension; and

an inner tube member adapted to be slidable
in and rotatable in said lumen of said outer tube
member, said inner tube member having pincers at a
distal end thereof, said pincers capable of being

slidable in said outer tube member toward said distal
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end so that when said pincers are positioned proximate
said distal end and in said elongated dimension said
pincers are in an open position relative to each
other, and when said pincers are positioned proximate
gaid distal end and in said narrow dimension said
pincers are in a closed position relative to each

other to grasp a biopsy core.

11. The biopsy needle of claim 10, wherein
said pincers are rotatable between said open and

closed positions.

12. The biopsy needle of claim 10, further
comprising:

a locking mechanism which prevents said
inner tube member from slidable and rotatable movement

relative to said outer tube member.

13. The biopsy needle of claim 12, wherein
said locking mechanism includes a pin and lateral
openings in said inner tube member and said outer tube
member, so that when said openings are aligned and
sald pin inserted therein said inner and outer tube

members are locked with respect to each other.

14. The biopsy needle of claim 10, wherein
sald pincers have edges bent radially inwardly, and
thereby capable of enhancing the cutting of a biopsy

core of a patient.

15. The biopsy needle of claim 10, wherein
said inner tube member and said pincers are unitary in

structure.
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16. The biopsy needle of claim 10, wherein
said pincers include two opposed blades being tapered

at their distal ends.

17. The biopsy needle of claim 10, wherein

said pincers are tweezer-like in structure.

18. The biopsy needle of claim 10, wherein
said pincers have sharp edges, and thereby are capable
of enhancing the cutting of a biopsy core from a

patient.

19. A biopsy needle for removing a biopsy
core from a patient, said biopsy needle comprising:

an outer tube member having a lumen therein,
a proximal end and a distal end with an opening at
gaid distal end;

an inner tube member adapted to be slidable
in and rotatable in said lumen of said outer tube
member, said inner tube member having pincers at a
distal end thereof; and

means proximate the distal end of said outer
tube member to cause said pincers of said inner tube
member slid toward the distal end of said outer tube
member to be open at a first position and upon
rotation of said inner tube member to a second
position relative to the outer tube member to cause
saild pincers to close toward each other thereby to

grasp a biopsy core.

20. The biopsy needle of claim 19, further

comprising:
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a locking mechanism which prevents said
inner tube member from slidable and rotatable movement

relative to said outer tube member.

21. The biopsy needle of claim 20, wherein
sald locking mechanism includes a pin and lateral
openings in said inner tube member and said outer tube
member, so that when said openings are aligned and
said p;n inserted therein said inner and outer tube

members are locked with respect to each other.

22. The biopsy needle of claim 19, wherein
said pincers include two opposed blades tapered at

their distal ends.

23. The biopsy needle of claim 19, wherein

said pincers are tweezer-like in structure.

24. The biopsy needle of claim 19, wherein
said pincers have sharp edges, and thereby are capable
of enhancing the cutting of a biopsy core from a

patient.

25. The biopsy needle of claim 19, wherein
sald pincers have edges are bent radially inwardly,
and thereby are capable of enhancing the cutting of a

biopsy core of a patient.

26. The biopsy needle of claim 19, wherein
said inner tube member and said pincers are unitary in

structure.
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27. A method of removing a biopsy core of a
patient using said biopsy needle of claim 10,
comprising the steps of:

ingserting said outer tube member in the area
of the patient from which the biopsy core is to be
taken;

sliding said inner tube member into said
outer tube member and positioning said pincers about
the biopsy core;

rotating the inner tube member relative to
the outer tube member to cause said pincers to close
about said biopsy core; and

cutting off said biopsy core.

28. A method of removing a biopsy core of a
patient using said biopsy needle of claim 1,
comprising the steps of:

inserting said outer tube member in the area
of the patient from which the biopsy core is to be
taken;

sliding said inner tube member into said
outer tube member and positioning said pincers about
the biopsy core;

rotating the inner tube member relative to
the outer tube member to cause said pincers to close
about said biopsy core; and

cutting off said biopsy core.
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