
;e3eT}-Tz(()d*:6+H~,6,T-U^6  BONE MARROW HARVESTING SET AND BONE MARROW
HARVESTING NEDLE BACKGROUND OF THE INVENTION Field of the invention 5 This
invention relates to a bone marrow harvesting needle which is kept
indwelling a bone to be used for, for example, harvesting bone marrow, in
particular, to a bone marrow harvesting needle used for drilling a hard
bone, such as long bone; and a bone marrow harvesting set for harvesting
bone marrow cells 10 aseptically using the needle in combination.
Description of the related art Bone marrow has been harvested using a bone
marrow puncture needle, such as Thomas needle, to puncture ilium. The bone
marrow 15 puncture needle is constructed in such a manner as to insert and
fit an inner needle into a tubular mantle while allowing the tip of the
inner needle to project from the mantle. The bone marrow puncture needle,
which is equipped with a handle, percutaneously punctures ilium, and once
the tip of the needle reaches bone marrow, 20 the inner needle alone is
drawn out and the mantle is kept indwelling the bone marrow to be
subsequently used. As a method for harvesting bone marrow using this bone
marrow puncture needle, typically, an aspiration method is employed. The
aspiration method is such that the mantle of the bone marrow puncture 25
needle is connected to a syringe to collect bone marrow by virtue    -2 of
the aspiration force. In this method, however, since the quantity of bone
marrow harvested from one site of a bone is as small as several ml ,
collecting a sufficient quantity of bone marrow requires a number of sites
to be punctured; consequently, the method 5 carries a high risk of allowing
peripheral blood T cells to mix into the harvested bone marrow, and hence
of causing GVHD, which necessitates immunosuppression. Under these
circumstances , a bone marrow perfusion method, as a method for overcoming
the above problems, has been developed. 10 The bone marrow perfusion method
is such that two bone marrow harvesting needles are kept indwelling
respective ends of a long bone, such as humerus, with one of the needles
connected to an, injection syringe and the other connected to a centrifugal
tube for harvesting bone marrow via a collection tube, so as to perfuse 15
bone marrow with a medium such as sterilized and heparinized
phosphate-buffered physical saline, and thereby a required quantity of bone
marrow is harvested into a collection container at a time by injecting the
medium slowly into the bone marrow in such a manner as to wash away the
bone marrow. 



20 The conventionally employed method in which a bone marrow puncture
needle, equipped with a handle, is pressed into a bone by turning the
handle by hand is not suitably applied to the bone marrow perfusion method,
because the method using a handle does not easily allow the tip of the
needle to reach the cavity 25 accommodating bone marrow.    -3 Thus a
method has been desired in which a long bone or the like is drilled with a
bone marrow harvesting needle equipped with a drill which is capable of
providing a more powerful rotational power than a handle. 5 SUMMARY OF THE
INVENTION This invention has been made in light of the above described
problems. Accordingly, the primary object of the invention is to provide a
bone marrow harvesting set capable of harvesting bone 10 marrow with
minimized exposure to a non-aseptic environment. The second object of the
invention is to provide a bone marrow harvesting needle capable of
harvesting bone marrow safely and quickly from a donor by the bone marrow
perfusion method. In order to accomplish the primary object, a bone marrow
15 harvesting set is provided which includes : a centrifuge container for
harvesting bone marrow; a cap with an collection inlet through which bone
marrow is collected; and a collection tube with connectors attached to its
respective ends, the bone marrow harvesting set being constructed in such a
manner as to put the 20 cap on the centrifuge container; fit one of the
connectors , attached to one end of the collecting tube, closely into the
collection inlet of the cap; and fit the other connector, attached to the
other end of the collecting tube, snugly into the collection inlet of the
cap; and fit the other connector, fitted to the other end 25 of the
collecting tube, snugly into the mantle of a bone marrow    -4 harvesting
needle to be kept indwelling in bone marrow, so as to collect bone marrow. 



Desirably, the cap is provided with an air vent to equalize the internal
and external pressures of the centrifuge container 5 and the air vent is
mounted with a filter. In order to accomplish the second object, a bone
marrow harvesting needle is provided which includes : a tubular mantle; and
an inner needle, the inner needle being inserted into and detachably
attached to the mantle with its tip allowed to project 10 from the mantle,
and the bone marrow harvesting needle is characterized in that the inner
needle has a drilling edge formed at its tip and the mantle has a cutting
edge at its tip. Preferably a helical groove is formed on the periphery of
the inner needle. 15 Preferably the face of the cutting edge is constructed
in such a manner that it slopes upward from the inner periphery toward the
outer periphery of the cutting edge so that fine cut pieces of a bone are
gathered onto the inner needle along the cutting edge and discharged into
the upper portion along the helical groove . 20 Preferably co-rotation
preventive mechanism is provided for preventing the mantle from co-rotating
with the inner needle. Preferably the co-rotation preventive mechanism is
constructed in such a manner that a rotational power produced by an
independent rotation driving source is transmitted to the 25 concentrically
positioned inner needle and mantle and that the    



-5 inner needle and the mantle are rotated at different angular velocities.
Preferably the co-rotation preventive mechanism comprises a speed reduction
mechanism in which the mantle is rotated at a 5 reduced speed by
transmitting the rotation of the inner needle. Preferably the inner needle
is provided with a holder, which is to be gripped by chuck claws of a
drill, and at the rear end of the holder a fitting portion is formed for
fitting a handle. The invention provides the following advantages. 10 The
use of the bone marrow harvesting needle of the invention may realize the
bone marrow collection by the bone marrow perfusion method quickly, because
the inner needle and the mantle have a drilling edge and a cutting edge at
their respective tips, allowing a hole to be drilled in a bone by just
rotating them without undue 15 force, unlike the use of the bone marrow
puncture needle, and allowing the bone marrow harvesting needle to indwell
even in a hard and thick bone, such as long bone, quickly and easily.
Further, the use of the needle of the invention ensures the safety of
donors and makes bone marrow collection less invasive, which may increase
20 donors' cooperation. The use of the bone marrow harvesting set of the
invention may minimize the exposure of the harvested bone marrow to a
non-aseptic environment and avoid chances of recipients suffering from
infectious diseases, because, when harvesting bone marrow, 25 the cap is
put on the centrifuge container, one of the connectors,    -6 fitted to one
end of the collecting tube, is closely fitted into the inlet of the cap,
and the other connector, fitted to the other end of the collecting tube, is
closely fitted into the mantle of the bone marrow harvesting needle. 5
Thus, according to the invention, bone marrow cells may be harvested in a
safe manner and in large quantities , and the bone marrow harvesting needle
and the drill may also be used for intra-bone marrow-bone marrow
transplantation (IBM-BMT)in which bone marrow cells are transplanted
directly into the bone marrow 10 cavity. Further, the invention may
contribute not only to bone marrow transplantation, but also to organ
transplantation (using bone marrow transplantation in combination ) , and
to study of human mesenchymal stem cell and the regenerative medicine using
the same. If a helical groove is formed in the periphery of the inner 15
needle, fine cutting pieces of a bone produced by drilling the bone may be
discharged along the helical groove, resulting in improvement of bone
drilling efficiency. If co-rotation preventive mechanism for preventing the
mantle from co-rotating with the inner needle is provided, discharging 20
fine cutting pieces of a bone may be further ensured on the conveyance
principle of a screw conveyer. The other features of the invention w111
become more apparent from the following detailed description of preferred
embodiments of the invention with reference to the drawings. 



25    BRIEF DESCRIPTION OF THE DRAWINGS In the accompanying drawings, FIG .
1 ( a ) is a front view of the inner needle of a bone marrow harvesting
needle of embodiment 1 in accordance with the invention, 5 FIG. 1 ( b ) is
a vertical sectional view of the mantle of the bone marrow harvesting
needle, FIG. 1(c) is a cross sectional view showing the performance of
inserting and fitting the inner needle into the mantle, and FIG. (d) is a
cross sectional view of the bone marrow harvesting needle; 10 FIG. 2(a) is
a partially cutaway front view of the mantle body of the bone marrow
harvesting needle of FIG. 1, FIG. 2(b) is a front view, on an enlarged
scale, of the tip portion of the mantle body, FIG. 2(c) is a bottom view,
on an enlarged scale, of the tip portion of the mantle body, and FIG. 2(d)
is a front 15 view, on an enlarged scale, of the cutting edge portion of
the mantle body; FIG. 3 (a) is a cross sectional view showing the state in
which the bone marrow harvesting needle is attached to a manual handle, and
FIG. 3 ( b ) is a fragmentary cross sectional view, on an enlarged 20
scale, showing the attached state; FIG. 4 is a view showing the state in
which the bone marrow harvesting needle is gripped and held by the chuck
claws of the electric drill; FIG. 5 is a view showing the structure of the
electric drill;   _g_ FIGS . 6 ( a ) and 6 ( b ) illustrate a method for
harvesting bone marrow using a guide needle; FIG. 7 illustrates a method
for harvesting bone marrow using a bone marrow harvesting set; 5 FIG. 8 is
a front view of a bone marrow harvesting needle of embodiment 2 in
accordance with the invention; 



FIG. 9(a) is a plan view of the lower housing of a mantle and FIG. 9(b) is
a plan view of the upper housing of a mantle; FIG. 10 is a perspective view
illustrating the performance 10 of assembling the mantle; FIG. 11 is a
vertical sectional view of the bone marrow harvesting needle of FIG. 8;
FIG. 12 is a cross sectional view taken on line A-A of FIG. 8; 15 FIG. 13
is a cross sectional view illustrating the performance of discharging cut
pieces of a bone; and FIGS . 14 ( a ) and 14 ( b ) are graphs showing the
measured results of cutting force. 20 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS In the following the embodiments of the invention will be
described with reference to the accompanying drawings. [Embodiment 1]   _g_
As shown in FIGS . 1 ( a ) to 1 ( d ) , a bone marrow harvesting needle 1
consists of a mantle (outer needle) 2 and an inner needle 3 to be fitted
into the mantle 2. The inner needle 3 includes an inner needle body 4 and a
holder 5 5, between the inner needle body 4 and the holder 5 an external
flange 6 is formed, and on the external flange 6 a pair of pins 7 project
to prevent free rotation of the mantle 2. The inner needle body 4 forms a
drill cutter having a cutting edge 4a at its tip. A helical groove 4c is
formed throughout the 10 full length of the inner needle body 4 , and the
tip of the inner needle body has a sharp cutting edge. 



The mantle 2 includes a mantle body 2a and a fitting portion 9a, and the
fitting portion 9a (e.g. lure lock type) is provided with a pair of pin
holes 9b. 15 The mantle body 2a is cylindrically formed as shown in FIG. 2
( a ) , and at the tip of the mantle body 2a a multiple of cutting edges 21
are formed at uniform intervals in a circumferential direction. On each
cutting edge 21, flanks 21a and 21c are formed, and the flank 21a slopes
radially inward in the downward direction 20 at an angle 81 ( about 15
degrees ) , as shown in FIG . ( b ) . The rake face 21b of the cutting edge
slopes backward relative to the rotational direction in the radially inward
direction at an angle 82 ( about 10 degrees ) , as shown in FIG . 2 ( c ) ,
so that cut pieces of a bone C2 , described later, are emitted inside the
mantle body 25 2a, and a front rake 83 is set at a negative angle (about 5
degrees)   -10 such that a cutter tip slants backward as shown in FIG. 2(d)
. The arrow a in FIG. 2(c) indicates the rotational direction of the mantle
body 2a. When the inner needle 3 is fit into the mantle 2, the inner 5
needle body 4 is inserted into the mantle body 2a in such a manner as to
fit the pins 7 into the pin holes 9b and allow the tip portion of the inner
needle body 4 to project from the tip of the mantle body 2a, as shown in
FIGS. 1(c) and 1(d). As shown in FIGS. 4 and 5, the bone marrow harvesting
needle 10 1 can be rotated by an electric drill A with the holder 5 of its
inner needle 3 being gripped by the chuck claws A1 of the electric drill A.
The electric drill A includes: a motor portion A2; a grip handle portion
A3; a chucking portion A4; a control portion A5 for controlling the
rotational speed and direction; and a fit 15 switch A6 for the motor of the
motor portion A3. The drill A can be handled with one hand. Instead of the
electric drill A, a nitrogen gas driving drill, for example, a model
manufactured by Zimmer, which is used in the field of orthopedic surgery,
can also be used. 20 As shown in FIGS . 3 ( a ) and 3 ( b ) , the bone
marrow harvesting needle 1 is fitted into a handle B . A fitting portion 10
for fitting the needle into the handle B is formed at the back end of the
holder 5 of the inner needle 3, as shown in FIG. 3(a). In the fitting
portion 10, a narrow groove portion 11 is provided for preventing 25 idling
rotation of the handle B, whereas in the handle B a fitting   -11 5 hole B1
into which the fitting portion 10 is pressed is formed. Within the fitting
hole B1, a idling rotation preventive piece B2 to be inserted into the
groove portion 11 of the fitting portion 10 is provided. When using the
handle B, the bone marrow harvesting needle 1 can be rotated by hand, which
allows delicate manipulation of the needle 1 and makes more accurate and
easier the operation at sites where the length of the needle 1 to be
inserted into the cavity of bone marrow has to be regulated delicately. An
average size of the bone marrow harvesting needle 1 w111 



10 15 be shown below as an example. In actuality, however, a set of several
kinds of bone marrow harvesting needles different in length are prepared,
since the distance from the skin surface to the periosteal surface differs
from person to person. As to long needles , in order to maintain their
mechanical strength, a balance of length and thickness shall be kept by
making the outside diameters larger. Average size of bone marrow harvesting
needle 1 as an example: Outside diameter of mantle body 2a 2.0 mm Inside
diameter 1.5 mm 20 Length of mantle body 2a 23.0 mm Outside diameter of
inner needle body 4 1.0 mm Length of inner needle body 4 20.0 mm Length of
holder 5 of inner needle 3 20.0 mm As for recipients, who are the subjects
of bone marrow 25 transplantation, organ transplantation, regenerative
medicine,   -12 etc., their immunological functions are significantly
lowered due to the pretreatment such as X-ray irradiation. Therefore,
avoiding chances of their suffering from infectious diseases as much as
possible is indispensable to treatments involving 5 transplantation. In
such a situation, the use of a bone marrow harvesting set, which w111 be
described below, in the harvest of bone marrow may minimize the exposure of
harvested bone marrow to a non-aseptic environment. The bone marrow
harvesting set includes: a rigid plastic 10 centrifuge container E (with a
volume of , for example, 60 ml ) ; a cap H with an air vent H2, into which
a filter H1 (made of, for example, sintered resin) is fitted, an collection
inlet H3; and an collection tube F with connectors G fixed to both of its
ends. The connector G provided at one end of the collection tube F is 15
fitted into the collection inlet H3 of the cap H and the connector G
provided at the other end of the collection tube F is fitted into the
fitting portion 9a of the mantle 2 of the bone marrow harvesting needle 1.
For the harvest of bone marrow, a guide needle 12 shown in 20 FIG. 6(a) is
used. The guide needle 12 includes: a guide cylinder 14 with an outside
flange 13 and a shaft needle 16 with a head portion 15 . Into the guide
cylinder 14 , the bone marrow harvesting needle 1 can be fitted as shown in
FIG.6(b).  



-13 In the following, a method will be described for harvesting bone marrow
from a long bone C, such as humerus, using the above described needle and
set. First, as shown in FIG. 6(a) , skin J is incised with a scalpel, 5 and
the guide needle 12 is inserted into the skin from the incised site to
allow the tip 16a of the shaft needle 16 thereof to reach a periosteum C1.
If the tip of the bone marrow harvesting needle 1 is inserted to reach the
periosteum C1 without the guide needle 12, cell tissues are greatly damaged
by the inner needle 3 and 10 the cutting edge 21 of the mantle 2 . However,
the use of the guide needle 12 can prevent such damage. Further, if the
positional relation between the guide needle 12 and the long bone C is
checked by CT scan etc . in advance ( decision of the site where the bone
marrow harvesting needle 1 indwells 15 becomes easy, and moreover, the
record can be reserved. Then, the shaft needle 16 of the guide needle 12 is
drawn out from the guide cylinder 14 while leaving the guide cylinder 14
indwelling. Next, the bone marrow harvesting needle 1 having been fitted to
the electric drill A is inserted into the guide 20 cylinder 14. The
electric drill A is then rotated, while pressing the bone marrow harvesting
needle 1, so as to drill a hole in the long bone C by the use of the inner
needle 3 and the cutting edges 21 of the mantle 2. After the tip of the
bone marrow harvesting needle 



25 1 reaches bone marrow, the electric drill A is pulled toward a   -14
surgeon to draw the inner needle 3 out from the mantle 2 while leaving the
mantle 2 indwelling at one end of the long bone C, as shown in FIG. 7. In
the other end of the long bone C, another mantle 2 is also allowed to
indwell in the same manner as above. 5 Then , as shown in FIG . 7 , an
injection orifice of an injection syringe D filled with heparinized saline
solution or a tube extending from a parenteral fluid pump or a parenteral
fluid pack hung from a parenteral fluid stand to be positoned at an
appropriate hight is connected to the fitting portion 9a of one of the
mantles 10 2. And into the fitting portion 9a of the other mantle 2, the
connector G at the other end of the collecting tube F is pressed. Bone
marrow is collected into the centrifuge container E through the collection
tube F by injecting heparinized saline solution slowly into the long bone C
from the injection syringe 15 D, or the parenteral fluid pump or the
parenteral fluid pack positioned at a regulated hight . After completing
the collection of bone marrow , the connectors G of the collection tube F
are detached . The centrifuge container E is capped with a sterilized cap (
not shown in the figure) . Immediately after this, the collected bone 20
marrow is centrifuged to recover bone marrow cell fractions . Such a
through process using the bone marrow harvesting set can minimize the
exposure of harvested bone marrow to a non-aseptic environment .
[Embodiment 2] FIGS. 8 to 13 illustrate a bone marrow harvesting set and 25
a bone marrow harvesting needle of embodiment 2. The bone marrow    -15
harvesting needle 1 includes: a mantle 2, an inner needle 3 and co-rotation
preventive mechanism 17. As shown in FIGS. 11 and 12, the co-rotation
preventive mechanism 17 includes : a speed reduction mechanism 19 ; an
upper 5 housing 20; and a lower housing 18. The inner needle body 4 of the
inner needle 3 is constructed as described above. As shown in FIG. 11, on
the upper end side 



of the inner needle body 4, a holding shaft 5 is provided. The mantle body
2a of the mantle 2 is constructed as described 10 above. As shown in FIG.
11, on the upper end side of the mantle body 2a, the lower housing 18 is
provided. The lower housing 18 includes a base portion 18b . The base
portion 18b is provided with a central hole : From the peripheral portion
of the central hole a cylinder portion 18d is extends 15 downward. On the
internal circumference side of the cylinder portion 18d, a tapered bearing
bore 18a is formed. On the upper surface of the base portion 18b a circular
circumference wall 18c is raised. Outside the circumference wall 18c, four
hooked portions 18 j are provided. These hooked portions 18 j are arranged
20 in the circumferential direction of the circumference wall 18c at
intervals of 90 degrees. As shown in FIG. 11, a holding head 18f is fitted
on and fixed to the cylinder portion 18d of the lower housing 18. The
holding head 18f is provided with a fitting hole 18e and a threaded hole 25
18i . A threaded screw 18h is screwed into the threaded hole 18i .   -16
Into the fitting hole 18e, the upper end portion of the mantle body 2a is
inserted, and the mantle body 2a is fixed to the holding head 18f by
pressing the tip of the threaded screw 18h against the periphery of the
mantle body 2a . Between the tip of the cylinder 5 portion 18d and the
holding head 18f, a containing portion 18g for containing cut pieces of a
bone C2 is formed. The speed reduction mechanism 19 includes: a driving
gear 19a fixed to the holding shaft 5 of the inner needle 3; an inner teeth
portion 19b formed throughout the full circumference of the 10
circumference wall 18c of the lower housing 18 provided on the upper end
side of the mantle body 2a; and two intermediate gears 19c engaging with
each other. One of the two intermediate gears 19c engages the driving gear
19a and the other engages the inner teeth portion 19b. The driving rotation
of the inner needle 3 



15 is transmitted to the mantle 2 via the speed reduction mechanism 19 ,
causing the rotational speed of the mantle 2 to be reduced. The gears 19a
and 19c are molded products of resin , such as polyacetal . And the lower
housing 18 and the upper housing 20 are formed of, for example, ABS resin
or polyacetal resin. 20 The upper housing 20 is in the form of disc, in its
center is formed a bearing bore 20a, on its top surface side is formed a
pair of mantle holders 20c, and in its bottom surface side are formed two
bearing bores 20b. As shown in FIG. 9(b), in the bottom surface side of the
25 peripheral portion of the upper housing 20 a ring groove 20d is    -17
formed around the bearing bore 20a. On the inside wall portion of the ring
groove 20d, are provided four entrance grooves 20e. These entrance grooves
are formed in the circumferential direction thereof at intervals of 90
degrees . As shown in FIG . 10 , on the 5 inside wall portion of the ring
groove 20d are formed hook grooves 20f in communication with the entrance
grooves 20e. When joining the upper housing 20 and the lower housing 18
together, the inner needle body 3 is inserted into the mantle body 2a, the
lower end of the holding shaft 5 of the inner needle 3 10 is inserted into
the bearing bore 18a of the lower housing 18, and the circumference wall
18c of the lower housing 18 is inserted into the ring groove 20d of the
upper housing 20. And, after the hook portions 18j of the lower housing 18
is inserted into the entrance grooves 20e of the upper housing 20 as shown
by an arrow 15 100 of FIG. 10, the hook portions 18 j are moved to the hook
grooves 20f as shown by an arrow 101. When releasing the join of the upper
housing 20 and the lower housing 18, the operation is reversed. The upper
end of the holding shaft 5 of the inner needle 3 is inserted into the
bearing bore 20a of the upper housing 20 20 rotatably. The shaft bodies 19d
of the intermediate gears 19c are pressed into the bearing bores 20b of the
upper housing 20, and the falling of the intermediate gears 19c from the
shaft bodies 19d is prevented by an E ring 19f . To the holding shaft 5 is
fitted a slip-off preventive clamp 51. On each shaft body 19d is formed 25
a hemispherical head portion 19e, and the head portions 19e are    -18 in
contact with the lower housing 18 . The gear 19a is also prevented from
falling from the holding shaft 5 by the E ring 19f. When drilling a hole in
a long bone C using the bone marrow harvesting needle 1 constructed as
above, the holding shaft 5 of 5 the inner needle 3 is attached to an
electric drill A as shown 



in FIG. 8 , and the inner needle 3 is rotated while fixing the mantle
holder 20c with the fingers of a hand H as shown by two-dots-dash line .
This allows the gears 19a, 19b and 19c of the speed reduction mechanism 19
to rotate in the direction shown by the arrows of 10 FIG. 12, causing the
rotational speed of the mantle 2 to be reduced, whereby the inner needle
body 4 and the mantle body 2a are prevented from co-rotating in the same
direction at the same speed. Accordingly, the inner needle body 4 and the
mantle body 2a are allowed to function as a screw and as a trough,
respectively. 15 Thus , fine cut pieces of a bone C2 having been cut by the
inner needle body 4 and the mantle body 2a, as shown in FIG. 13, are
conveyed upward along the helical grooves 4c of the inner needle body 4 on
the conveyance principle of a screw conveyer and contained in the
containing portion 18g of the mantle body 2a. 20 The cutting edges 4a and
21 of the inner needle body 4 and the mantle body 2a shown in FIGS . 1 and
2 , respectively, bite into the long bone C and cut the same . The cut
pieces of the bone C2 cut by the inner needle body 4 are discharged along
the helical grooves 4c of the inner needle body 4 . The cut pieces of the
bone 25 C2 cut by the cutting edge 21 of the mantle body 2a are pushed
-19 out radial inside of the mantle body 2a by the rake face 21b of the
cutting edge 21 and thereby discharged along the helical groove 4c of the
inner needle body 4. The inner needle 3 and the mantle 2 are rotated at a
low speed so as not to damage the fatty tissues. 5 After completing the
operation, the join of the upper housing 20 and the lower housing 18 is
released by holding the lower housing 18 in one hand and the upper housing
20 in the other hand, then the inner needle body, 4 is drawn from the
mantle 2 by pulling the upper housing 20 up to leave the mantle body 2a
indwelling in the 10 bone. In order to avoid the chances of infections as
much as possible, the bone marrow harvesting needle 1 is used only once and
thrown away. [Variation] 15 In a alternative embodiment , a bone marrow
harvesting needle may have the angles 82 and 83 of the cutting edge of the
mantle body of 0 degree, and the inner needle body and the mantle body may
be co-rotated in the same direction at the same speed. [Example] 20 FIGS .
14 ( a ) and 14 ( b ) show the measured results of cutting force when
making boring in a material to be subjected to cutting. As a material to be
subjected to cutting was used a polyacetal (Juracon) rod, and the rotation
ratio of the inner needle 3 of the bone marrow harvesting needle 1 to the
mantle body 2 of the 25 same was set to 1:0.5. In another example, the bone
marrow   r 1 



-20 harvesting needle of the above-mentioned alternative embodiment was
used (the diameter of the needles were both 2 mm). Boring was made while
setting the rotational speed of the electric drill to 570 rpm. 5 As a
result, the cutting force of the latter example was 30 N (10 N/mm2) or more
at peak, as shown in FIG. 14(b), and that of the former example was 12 N (
about 3 . 75N/mmz ) at peak and got in equilibrium at about 3 N (about 1
N/mm2) after peak. These results revealed that in both of the bone marrow
harvesting needles 10 of the examples , cutting force was held down and
drilling operation was stabilized, however, the needle of the former
example was improved compared with that of the latter example. These
embodiments are intended to illustrate the invention and the invention is
not intended to be limited to the specific 15 embodiments. Variations may
be made without departing from the spirit of the invention and the scope
described in the following claims.   . . , -21 What is claimed is: 1. A
bone marrow harvesting set comprising: a centrifuge container for
harvesting bone marrow; a cap with an collection inlet through which bone
marrow is collected; and a collection 5 tube with connectors attached to
its respective ends, wherein the bone marrow harvesting set is constructed
in such a manner as to put the cap on the centrifuge container; fit one of
the connectors, attached to one end of the collecting tube, snugly into the
collection inlet of the cap; and fit the other connector, attached 10 to
the other end of the collecting tube, snugly into the mantle of a bone
marrow harvesting needle to be kept indwelling in bone marrow. 2 . The bone
marrow harvesting set according to claim 1 ( wherein 15 the cap is provided
with an air vent to equalize the internal and external pressures of the
centrifuge container and the air vent is mounted with a filter. 3 . A bone
marrow harvesting needle comprising : a tubular mantle; 20 and an inner
needle which is inserted into and detachably attached to the mantle with
its tip allowed to project from the mantle, wherein the inner needle has a
drilling edge formed at its tip and the mantle has a cutting edge formed at
its tip.   -22 



4. The bone marrow harvesting needle according to claim 3, wherein a
helical groove is formed on the periphery of the inner needle. 5 5. The
bone marrow harvesting needle according to claim 3 or 4, wherein
co-rotation preventive mechanism is provided for preventing the mantle from
co-rotating with the inner needle. 6. The bone marrow harvesting needle
according to claim 5, 10 wherein the co-rotation preventive mechanism is
constructed in such a manner that a rotational power produced by an
independent rotation driving source is transmitted to the concentrically
positioned inner needle and mantle and the inner needle and the mantle are
rotated at different angular velocities. 15 7. The bone marrow harvesting
needle according to claim 5 or 6 , wherein the co-rotation preventive
mechanism comprises a speed reduction mechanism which allows the mantle to
rotate at a reduced speed by transmitting the rotation of the inner needle.
20 8. The bone marrow harvesting needle according to any one of claims 3 to
7 , wherein the inner needle is provided with a holder, which is to be
gripped by chuck claws of a drill, and at the rear end of the holder a
fitting portion is formed for fitting a handle. 25 .AS_.A9.ASU, .ASAE .AS
.A@U .A&U.A&U .A&A.Ah 
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