;e3eT}-Tz(()d*: 6+H~, 6, T-U'6 BONE MARROW HARVESTI NG SET AND BONE MARROW
HARVESTI NG NEDLE BACKGROUND OF THE | NVENTION Field of the invention 5 This
invention relates to a bone marrow harvesting needl e which is kept

indwel ling a bone to be used for, for exanple, harvesting borm,m i
particular, to a bone marrow harvesting needl e used for drill Mmmmmmr
bone, such as |ong bone; and a bone marrow harvesting set for hagngsting
bone marrow cells 10 aseptically using the needle in conbination.
Description of the related art Bone marrow has been harvested using a bone
mar r ow puncture needl e, such as Thomas needle, to puncture ilium The bone
mar r ow 15 puBROKNE rMARRGHI[HARVESTINGt SET tAND iBONEI SIARROWEHARVE STSING NEEBEEt and
fit an inner needle into a tubular mantle while allowing the tip of the
inner needle to project fromthe mantle. The bone marrow puncture needl e,
which is equipped wth a handl e, percutaneously punctures ilium and once
the tip of the needl e r eache BAGCKEROVND rQFy, THE) INVENTHOMr needl e alone is
drawn out and the mantle is kept indwelling the bone marrow to be
subsequent | yF#8ed. ofasthe A@vRB%1PBr harvesting bone marrow using this bone

t le, typi [ 1 i ti t hod i | d. Th

o oo P b et S8R et 300 S il Rarr ot s, Beaias oe
dl i t i t. b b irt -2 of
The acpi rat  SAEphrEe otk BXLBITIRE & Vorte ey BRCPARE' FYE- 1ent SkEede - bone
mar row har vegpede £ M8 B8Re thEod’ i ;g%&ﬂ_dﬁa%% t%@bbnéﬁla%\s@ggnrgr@sg;ngi s

collecting a sufficient quantity ne marrow requires a n

to be punctupgddl& ansar¥art hi‘:_tli:hé‘gg EhAed Bokd! 'dksh ashhiohg boie Ofandl Aow ng
peri pheral blood T cells to mx into the harvested bone marrow, and hence

of causing Gubhe méfrdw NREESSItLAYCSet NFOM AHNREEIRHOPondNAEFrdwI1Redls
circunstances , a bone marrow perfusion nethod, as a nethod for overcom ng

t he aboviEd pr abépticalias Wadewy dhechepdlle i) chmbihamsonar r ow perfusi on met hod
is such that two bone marrow harvesting needl es are kept indwelling
respective ends of a |long bone, such as hunmerus, with one of the needles
connected to_an, injection syringe and the other connected to a centrifugal
tube for har PESEFIRtIhOtdheoRednted @84 | ection tube, so as to perfuse 15
bone marrow with medi um suﬁ% s sterilized and heparini zed

phosphat e- buf f er ed®PhJEFEar RED hatyesherdtiie RRANS BATHIMIPCFIEP bone
L MBS £ it g BT CORIR R Tl TR oAl g T
bone Mar{ Hw. 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 theinnerneedle alone 1s drawn out and themantle is kept indwelling
the bone marrow to be subsequently used.
As amethod for harvesting bone marrow using this bone marrow
puncture needle, typically, anaspirationmethodisemployed. The

asplrationmethod is such that themantle of the bonemarrowpuncture

25 needle is connected to a syringe to collect bone marrow by virtue

RN
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20 The conventionally enpl oyed nmethod in which a bone marrow puncture
needl €, equi pped wth a handle, is pressed into a bone by turning the
handl e by hand is not suitably applied to the bone marrow perfusi on nethod,
because the met hod using a handl e does not easily allowthe tip of the

needl e to reach the cavity 25 accommodati ng bone marrow. -3 Thus a
nmet hod has been desired in which a long bone or the like is drilled with a
bone narrow harvesting needl e equi pped wWi4h a drill which is capable of

providing a nore powerful rotational power than a handle. 5 SUMVARY OF THE
| NVENTI ON Thi s invention has been made in |light of the above described

probl e, Acger ¢ 0hufp1 L4 Y IS9BEK . ODirP Gnal mbBfion VESAAL | S1h8oPEQYI de 2

bone marrow harvesting set ca I'e of harvesting bone 10 marrow w

mnimzed expRaHtety A VILR- ASERIW a2 est8ANBRYm ohles$€6 W a0BbREtisPhst he
invention is to provide a bone marrow harvesting needl e capabl e of

harvesti ng bemallasrsaverafl@lly, culd editialylays ffdeiant uahthyybi®onentriar ow
perfusion method. In order to acconplish the primary object, a bone nmarrow

15 harvesti ngegalires apunbetdedt sitesto epunetsured; cardaquentd v adhieaiatdodf or
harvesting bone marrow, a cap with an collection inlet through which bone
mar r ow i s5colchzried;a drgharisk | o hildowing epesiiphecrainbtood ' eeldshormiax it s
respective ends, the bone nmarrow harvesting set being constructed in such a
manner as toipke theehagvegpedboneemaryew i aafchensa afreausimg GHiR. ahiche
connectors , attached to one end of the collecting tube, closely into the
col | ection i REEPsSsitatRs UFUngsyrPresgheiot her connector, attached to the

O e or & he b bt Boumat 1 Bebeh SRy eSR1of it "
o o 40 P o B S DORS AR, 0 oo duEERL 00

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,
injectlon 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 perfusilon method, because the method using a handle does

not easily allow the tip of the needle to reach the cavity

25 accommodating 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
nmounted with a filter. In order to acconplish 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 allqﬂgg to project 10 fromthe mantle,
and the bone marrow harvesting needle is Characterized in that the inner
needl e has a drilling edge fornmed at its tip and the nmantle has a cutting
edge at its tip. Preferably a helical groove is formed on the periphery of

the inner needl e. THds Rr aibehalll yas Rehagesofed NG GHLER W 1RAGEbbRe (¥ EheUCt ed
in such a manner that it slopes upward fromthe inner periphery toward the

out er peri phéddkedfs dhilled vitly adslge nartdwdhatizest tng npedteequfippe@eiienar e
gathered onto the inner needle along the cutting edge and di scharged into
the upper poftdshllawbightis capibialofjpooviding @ mord goseirful aeotatdionah
preventive nmechanismis provided for preventing the mantle from co-rotating
with the i nnBPYAEeHR@ Phandlgsly the co-rotation preventive mechanismis
constructed in such a manner that a rotational power produced by an

I ndependent rotation driving source is transmtted to the 25 concentrically

posi tioned i nner needle and HW%F'[ Q-ﬁh &ﬁ&ENTION

Thls 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 Tharvesting 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 caponthecentrifugecontalner; £it oneof 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



-5 inner needle and the mantle are rotated at different angular velocities.
Preferably the co-rotation preventive mechani smconprises a speed reduction
mechani smin which the mantle is rotated at a 5 reduced speed by
transmtting 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_g fitting portion is fornmed for
fitting a handle. The invention provides the follow ng advantages. 10 The
use of the bone marrow harvesting needle of the invention may realize the
bone marrow col |l ection by the bone marrow perfusion nethod quickly, because
t he i nner nebdrwveahiing heeddet te beakept lovdwelllhggetiydoardnarmmw t sngredge at
their respective tips, allowing a hole to be drilled in a bone by just
rotating thefewleabubPoORMAALTPY.f orce, unlike the use of the bone nmarrow
puncture needle, and allow ng the bone marrow harvesting needle to indwell
even in a hard anBe?HF%tkl}boﬁg? GAR S REIGitpdowhER aguatkIKendn o amialize

Further, the use of the needle of the invention ensures the safety of
donors and nﬁgﬁsirb'b"r@aﬁa@gv?’&ttﬁqn@& PESSTIES PhyERe rentRifuge rartaidegase

20 d : tion. Th f the b h ti t of th

nvent 1 one e i R S8 (16 a0 Bt el VRET AR bone marrow to a
ent  on’ may " ih ; St e

i ot ous. df seascs, CRaC, 2GRART AN A% Red it BRREE K bid Mharel

put on the ceRbtbEHIRg GRIEIGEERNES a&%&ﬁ@ﬁf%ﬁfcﬁ&ﬂ&ﬁﬁ&@&.&a tubufaf inidri9 el 0 One

end of the collecting tube, is osely fitted into the inlet of the cap,
and the ot hemn@oanechnér rHdddied thet hEn&F e vefinghensett&g il tane, i
closely fitted into the mantle of the bone marrow harvesting needle. 5
Thus, accor dideathabhy attaehed do, the mantiervtic £t s ipayl bevdthty gaioejédcitn a
safe manner and in large quantities , and the bone marrow harvesting needl e
and the Wil Eromythe swamklais @hdf dhei hona-marmowrdarvesiidng needleavis

transpl antation (I BMBMI)in which bone marrow cells are transpl anted
directly int eheracbentzedhindhatotiheinner nredlechas tehdrihidng edge fipymed
contribute not only to bone marrow transplantation, but also to organ

transpl ant at @dnit8stil shdheamanhlier bas @ SFHEdne, edgecakbibatidh ) , and
to study of human_nesen mal . stemcell and,the regenerative i cine_usin
t he sarr)é. If a heﬂ:%g r%?%o?ehfai]e'?%f e VT flﬁeg?)’é‘??‘gr?é‘r i"8fp‘?’E;qu'f"i"'lﬁ’elc’f15 )
needl e, finegut E‘{.‘ﬂgr%?&ﬁ&] of a bone produced by drilling the bone nay be
di scharged al ong e hel1cal” groove, resulting in inprovenent of bone

Qi sen: o ¢ ( ! . © o th
rilling;efficienpyerdfarwias Lt?xteﬁfh&é‘ ¥ VRN Ve A% iy g,g'd{:egspfﬁge/@ﬁ ijag the

mantle fromco-rotating wth the 1nner needle 1s”provi I scharging 20

fine cuttingspicAGhfamietR20e tHbPRS dpWdrlefr&n eHE AfneR Ji8 phery 6w
principle of a screw conveyer. The other features of the invention wlll
beconme nore appasetér fperaphbeyof 1o battehi@ide@ dosaiapifing bt Piriesr ed
enbodi nents of the invention with reference to the draw ngs.

of a bone are gathered onto the inner needle along the cutting

edge anddischargedinto the upper portionalongthehelical 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



25 BRI EF DESCRI PTI ON OF THE DRAWNGS I n the acconpanyi ng draw ngs, FIG .
1 ( a) is a front view of the inner needle of a bone marrow harvesting
needl e of enbodinment 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 show ng the performance of
inserting and fitting the inner needle i_no.t_o 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 enl arged

scal e, of thénhéep pesdlieoand themantild eadwPotalte@ a(8)ffsrentbingamayi ew,
on an enlarged scale, of the tip portion of the mantle body, and FIG 2(d)
is a front 18eloelriem an enl arged scale, of the cutting edge portion of
the mantle body; FIG 3 (a) is a cross sectional view showing the state in
whi ch the bone nefFefenadlyethe rep Teda@itdonspraventise mechanmbsmaonpaides, and
FIG 3 ( b) is a fragnentary cross sectional view, on an enlarged 20

scal e, show AgERIR? FELHERLAR Stegh@nismain #hich, the diprtsnilgroketed ateain
o o ¢ 1% DODEBES ANA Y15 0hS 5s Bk BRTS 2P e Chbl PSatD
olect e L) ekt ind peineBlas lobsdbd M Fofade MRERAS,
L7 ot o028, B URGRULY B 00E, T DIV ST S A Gra®
accordance Wbfherd®o18¥8N if0Rting portion is formed for fitting a handle.
The invention provides the following advantages.
10 The use of the bone marrow harvesting neédle 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 rofating 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, suchas longbone, quickly andeasily. 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-asepticenvironment 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,



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 assenbling 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 thg performance of discharging cut

pi eces of a bone; and FIGS. 14 ( a ) and 14 ( b ) are graphs show ng the
measured results of cutting force. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS In the follow ng the enbodi nents of the invention wll be

descri bed w €htted drenne amsl phethe copenying whbaw hgscldsedigofi tiesd ihfo g
As shown in FIGS. 1 ( a) to 1l ( d) , a bone nmarrow harvesting needle 1
consi sts of &heskmlex ¢brhercamednd)the efhbmAohnectonegdtted toothe othered
into the mantle 2. The inner needle 3 includes an inner needle body 4 and a
hol der 5 5, SBf‘v%’%ﬁhFr@OHﬁFetriWeE'a% B@dqusw figsefoin thedransdespfhial
flange 6 is %g m§= and on the ex rnal ange 6 a pair of pins 7 project
to prevent fr88 PG befye Wenef" e inner needl e body 4 forms a

O bVl oo B SRS 12 Py ol I, 60588 Yo e e
tip of the ippepe0esdlin BUNe Rinfes MAGP1E Wdrda9qE49€ ties, and the bone
marrow harvesting needle and the drill may also be used for
intra-bone marrow - bone marrow transplantation (IBM-BMT) inwhich
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 stemcell 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 effici;ancy.
If co-rotationpreventivemechanismforpreventingthemantle
from co-rotating with the inner needle is provided, discharging
20 finecuttingpiecesofabonemaybe furtherensuredon the conveyance
principle of a screw conveyer.
The other features of the invention will become more apparent
from the following detailed description of preferred embodiments
of the invention with reference to the drawings.

25



The mantle 2 includes a mantl e body 2a and a fitting portion 9a, and the
fitting portion 9a (e.g. lure lock type) is provided with a pair of pin

hol es 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 nmultiple of cutting edges 21
are formed at uniformintervals in a circunferential direction. On each
cutting edge 21, flanks 21a and 21c are forned, and the flank 2la sl opes
radially inward in the dowward direction 20 at an angle 81 ( about 15
degrees ) , as shown in FIG. ( b ) . The rake face 21b of the cutting edge
sl opes backward relative to the rotational direction in the radially inward
direction at an angl e 82 (BRIBFUDESQRUPDIGNSOP THERORAWIWGSIin FIG. 2 ( c )
so that cut pieces of a bone C2 , described later, are emtted inside the
mant | e body 25 2alnahbile sadcampanydkg 8Bawtngset at a negative angle (about 5
degr ees) -10 such that a cutter tip slants backward as shown in FIG 2(d)
. The arrow a in FI& 1A@d)is adiramtcsiewof rtdteainnemnedilesifi @book mamrowant | e
body 2a. When the inner needle 3 is fit into the nantle 2, the inner 5

needl e body Raryeshingregdines embedinant & Prpcordangestidh thedmrentien t o
e ] 1855 B A T ol o i
needi e 10 1" ARxtEY Pafledtiiy) nebalecorrt Tk Vit At RoE EoREE AL SR | 1o
The el eotri o “ReNtP Ot pPRAthda B Sleke P heres s o 1AGRE st
A3; a chucki n&tBOtht Gharf¥ie 2 aRQNFEQ! RD tisOH APodd sdctilongh! 1Gw ¥ the

rotational speed and direction; and a fit 15 swtch A6 for the notor of the

not or porti omoAd. mabeowrhatvestaay Beefasdl ed with one hand. Instead of the
electric drill A a nitrogen gas driving drill, for exanple, a nodel

manuf act W@ ed by ZFo@er2(ahiishai panishal iy cultawbi efromf vlelvhopetihe nsntger y,
can al so be used. 20 As shown in FIGS . 3 ( a ) and 3 ( b ) , the bone

mar r ow har vedodygoficthi doohei marirov chanvestinghneedfike B FAGLI 11 i RIG p@&(b)on 10
for fitting the needle into the handle Bis forned at the back end of the
hol der 5 of difedifrrnt Wéew) omangenlawraed spake Gof3thp. tim powsipntof rifpe
portion 10, a narrow groqve partion 11 is provided for preventing 25 idling
rotati on of MRBASNBPEY BFIGherdsd 1% & hothomdview £n il pRyarded Banlge| e B1

ol & BL. a | 4 06 SR ERE B v BV BRBFEE B0« 600 s h (U LPrt PR
andl 6 Bt haScoRls o RAPY Aot T noai ey Subk Yibe PRERLITI AR AT

al l ows delicalagtiBNbeg ati on of the needle 1 and nakes nore accurate and
easier the operation at sites where the length of the needle 1 to be

inserted into thergayisi(u)afs Heresi¥ec®Wolas viiewhd aledradet Lagihlon. An
average size of the bone marrow harvesting needle 1 11

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 showlng 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;



10 15 be shown bel ow as an exanple. In actuality, however, a set of several
ki nds of bone marrow harvesting needles different in length are prepared,
since the distance fromthe skin surface to the periosteal surface differs
fromperson to person. As to long needles , in order to maintain their
mechani cal strength, a balance of |length and thickness shall be kept by
maki ng the outside dianeters |arger. Awefgge si ze of bone marrow harvesting
needl e 1 as an exanple: Qutside dianeter of nmantle body 2a 2.0 mm I nsi de
dianmeter 1.5 nm 20 Length of mantle body 2a 23.0 mm CQutsi de di aneter of
i nner needle body 4 1.0 mm Length of inner needle body 4 20.0 mm Length of
hol der 5 of innerroesdielal 80d % (W) ABLUSrdteCch Metiod Foh haziestifgBHleect s
of bone marrow 25 transplantation, organ transplantation, regenerative
medi ci ne, meZretvcusibbea rguideumeleddecal functions are significantly
| owered due to the pretreatnent such as X-ray irradiation. Therefore,
avoi di ng chances BEGt elllasiraesg mMetboadi frrbarvest s base maarowurdings
possi ble is indispensable to treatnments involving 5 transplantation. In
such a situa® bRnet RBTERE RArvesidmg H&Ef ow harvesting set, which will be
descri bed bek&g, in,the Parvest of %one marrow may mnimze the exposure of
0 g

har vest ed” bofie Crrafr ot ot ZOHoke¥e S & Qﬂ@?ﬂﬁﬂﬁgwgha?W§sﬁﬁﬂg peediry of

h ti i | udes: i gid.plasti 10 trif t ai E ith

Dol ueet 19 S EmpoBGhdAESs f 'dcbordihndRlifen e irpehitdSnc o & f67 B (Wi B
filt H1 d , i i j i d [l ti

Cnlet 1B and an E2Ft o84 R I pTan NP L hEM Dok dueihllar A i@ L O"

ends. The CO%%CFQ&.@@P@&J%%?&%&%‘% Qﬁet%%wﬁhggﬂkug%éxf&%;lS

fitted into the collection inlet H3 of the cap nect or

provi ded at the orhe! RNdsOh gdidpeeih oty Lubestritidd thedpdftSmidiRe

fitting portion 9a of the mantle 2 of the bone marrow harvesting needle 1.
For the harvedt astehbhéngatheowmantlegyi de needl e 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 sHa6t bketd aa Mentilchlaseetbonpl tvlew ©F thénbone heamnowde
cylinder 14 , the bone marrow harvesting needle 1 can be fitted as shown in
FI G 6(b). harvesting needle of FIG. 8;

FIG. 12 1s a cross sectlonal view taken on line A-A of FIG.

15 FIG. 13isacrosssectionalviewillustrating 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]



-13 In the followng, a nethod wll be described for ‘harvesting bone marrow
froma | ong bone C, such as humerus, using the above described needl e 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 fromthe incised site to
allow the tip 16a of the shaft needle 16 thereof to reach a periosteum CIl.
If the tip of the bone marrow harvesting_geedle 1 is inserted to reach the
periosteum C1 wi thout 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 danage. Further, if the
posi tional relati &g shetmearnFIGR. b(a)Xeonddll @ Hdoheandridweharres tiditndedls
checked by CT scan etc . in advance ( decision of the site where the bone
mar r ow har vest cagshetsiiaf & manivisd [((sulsr bessited 2znd aanitinmer eeedle 3 e
record can be reserved. Then, the shaft needle 16 of the guide needle 12 is
drawn out fr & fA&tgdi deteytheymantle @hile | eaving the guide cylinder 14

i ndwel i ng. Next, the bone narrOW/harvestingpneedle 1 having been fitted to

the electric dril FPRIPGEEREGAES LREHI4eRapdnaer Poedyrinnder 4 and aplder

CLECHTTS 8011, Bobinblihd ThRbE ot bl BB T B by R Tah el

Bgﬁgl ?ra?rg\r/]vdt#allra\?l S?F;%Q%ge §§ &da Yn LhE é@éllnealz'flékgg%tah%a LPof fpfnge
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. Oneachcuttingedge 21, flanks 21a and 21c are formed,
and the flank 2la slopes radially inward in the downward direction

20 at an angle 01 (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
62 (about 10 degrees), as shown in FIG. 2(c) . 80 that cut pieces

of a bone C2, described later, are emitted inside the mantle body

25 2a, and a front rake 03 is set at a negative angle (about 5 degrees)



25 1 reaches bone marrow, the electric drill Ais pulled toward a -14
surgeon to draw the inner needle 3 out fromthe nmantle 2 while | eaving the
mantle 2 indwelling at one end of the Iong bone C, as shown in FIG 7. In
the other end of the |ong 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 syringg,D filled w th heparinized saline
solution or a tube extending froma parenteral fluid punp or a parenteral
fluid pack hung froma parenteral fluid stand to be positoned at an
appropriate hight is connected to the fitting portion 9a of one of the
mant | es 10 2sughdhatt 8 autdeln tip sapbs backhwlad @s shewwtiheFIGER{aE. 2 Thehe
connector G at the other end of the collecting tube F is pressed. Bone
marrow i s colPFEeved IimtFdG.ha(ednindiaatescthe arotatienalr ddghcthen cxfl Ithet i on
tube F by injecting heparinized saline solution slowy into the |ong bone C
fromthe inj B@Rtdd BYEY - 15 D, or the parenteral fluid punp or the

parenteral fluid ‘Q@ck osiitioned at a reqgulated hight . After conpleting
the col | ection of "B&h LPBRF neaddecdnieibrnte shetmantls Recthednngse F

ot Showrd i nBRELRIR] o PRASERSA RS0 AReteT i boRcia 4h SFea msoReTo0.
i i b f ti Such
hr ough pr ocess Ueag ERLRE R Slea A pTR N A4 %, sulti el e i e een

exposure of BgrvestietheROREe AP rbi?)\ﬁytﬁ’ b nggé‘é€@xio‘fn ERY {1 T8 he mantle

[ Embodi ment 2] FIGS. 8 to 13 i1lluStrate one nmarrow harvesting set and 25

a bone marrowohgr ¥&staneHRarlie ecenbogdsmaiia 4.(gfhe bone marrow  -15
harvesting needle 1 includes: a mantle 2, an inner needle 3 and co-rotation

preventive mechanAsmhbwn £ FIGSWY ahdF Gohe b fladrow hagvesting dcedne
preventive nmechanism 17 includes : a speed reduction nmechanism 19 ; an

upper 5 Hdusilngar®e zptiatef dwermnheledtngicl AriTheh wdnar tihe adildelrosyo 16k t he
inner needle 3 is constructed as described above. As shown in FIG 11, on
t he upper endnBggaeedle 3 being gripped by the chuck claws Al 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
needlel is fittedintoahandleB. Afittingportion 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 1dling rotation of the handle B, whereas in the handle B a fitting



of the inner needle body 4, a holding shaft 5 is provided. The mantl|l e body
2a of the mantle 2 is constructed as described 10 above. As shown in FIG
11, on the upper end side of the nmantle body 2a, the | ower housing 18 is
provi ded. The | ower housing 18 includes a base portion 18b . The base
portion 18b is provided wwth a central hole : Fromthe peripheral portion
of the central hole a cylinder portion qu_is extends 15 downward. On the
internal circunference side of the cylinder portion 18d, a tapered bearing
bore 18a is fornmed. On the upper surface of the base portion 18b a circular
circunference wall 18c is raised. Qutside the circunference wall 18c, four
hooked porti twdelBl jirdrewhioki tiedl £itheng pmrtidet pOris Prest8d) iar@migdanged
20 in the circunferential direction of the circunference wall 18c at

i nterval s of Wd¢hdagtkestitAdnghboheiBil FlaGlidling ardim tdiong phewentiBfe ipdefcet t ed
on and fixed to the cylinder portion 18d of the |ower housing 18. The

hol di ng head B2g§© b8 imseriteddintio theygrpeve pgrisdpe 118ef she fi ttingawartionl e 25
18i . A threaded screw 18h is screwed into the threaded hole 18i . -16
Into the fittPdF Meelapse VRen UpHRy thahapsie Bothsrbanednarnow hamemring i s

el o S L e,
| e bod ' ' ) ' 8
ol i ng nead oTal2Featal B8t % SRR aRelaley she el .

hol di ng head contarnin rtion-1

A o oA . . e : e
gear 10a 1ixed Torshanespotiie 1EAUER " CHBGIAMIETL KO bOGE ecuRba B0 |
portion 19b fakaeg &breewd artrddie nhsl toChs CHEHARRYC a8l 158Ee 1K)

circunference wall 18c of the |ower housing 18 provi ded on tHe upper end

side of the mant| Rnhomtrade sose dfVEhé HobleRghPéw haedsst 496 nRRdaal NgrAwLt h
each other. One of the two internediate gears 19c engages the driving gear

19a and i0e behshoendgeslesy tase annerampbet hIpoattwalitSh. hohever| va ey oFat i on
of the inner needle 3
several kinds of bone marrowharvestingneedles different in length
are prepared, since the distance from the skin surface to the
perlosteal surface differs from person to person. As to long
needles, in order tomaintain their mechanical strength, a balance
15 oflengthandthickness shallbekeptbymakingtheoutsidediameters

larger.

Averélge size of bone marrow harvesting needle 1 as an example:

Outside diameter of mantle body 2a 2.0 mm
Inside dlameter 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,



15 is transmtted to the mantle 2 via the speed reduction nechanism 19 ,
causing the rotational speed of the mantle 2 to be reduced. The gears 19a
and 19c are nol ded products of resin , such as polyacetal . And the | ower
housi ng 18 and t he upper housing 20 are fornmed of, for exanple, ABS resin
or polyacetal resin. 20 The upper housing 20 is in the formof disc, inits
center is forned a bearing bore 20a, on_ts top surface side is forned a
pair of mantle holders 20c, and in its bottom surface side are forned two
beari ng 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
fornmed arounetiche thedr imgninmleg2Gal fonctthens rsiedel gidlfli caark iy QdwekelldRer i N9
groove 20d, are provided four entrance grooves 20e. These entrance grooves
are formed i kot feecbretméatmenti sluchi recKi vay thrrastdfatdoni. ntBrersforef, 90
degrees . As shown in FIG. 10 , on the 5 inside wall portion of the ring
groove 20d aR¥oigingchanstiesypdoiheln et fertngnfroncinfertidushdi seases mance
grooves 20e. Wien joi ning the upper housing 20 and the | ower housing 18
toget her, th8YChndf Re oy 13dlspppsabliedq fireatmentanineobudg 2a, the
| ower end_of .the h Id'ng shaft 5 of the inner needle 3 10 is inserted into
the bearing SGRBSRIANERCIoR: | ReF Ut & Shbuatlony Fhengse iqf; anbere Mar TRy |

upper housi ng 5 el RtRs Bhel oyn o WTLBE deReB b8 e . PhE HoBRt v g 16
is inserted ighe h&fr&m}ﬂa@ﬁmn@@g%e&{%gzg%uweogg&%aerﬁgga' ﬂ&aégng%gﬁ hown

by an arrow 15 100 of FIG™ 10, e hoo rtrons nove hook
grooves 20f a% ahavA-¥ep¥iAldmrblhen¥ien rel easing the join of the upper
housi ng 20 and the | ower housing 18, the operation is reversed. The upper
end of the hol di nghéhedrie matfrowhairtastingaste 1hd1adessest gidthac
beari ng bore 20a of the upper housing 20 20 rotatably. The shaft bodies 19d
of the i1 er cedtalfugeamthinear B(wyl s acdolahe® df)efbeastaigpleor 66 r0b af the
upper housing 20, and the falling of the internediate gears 19c fromthe
shaft bodi escapdiiwltly @encatedvent #2,Elntagrhi®h a fbltdre Hlokdadg cthaffor5 i s
fitted a slip-off_preventive clanp 51. On each shaft body 19d is forned 25
a heni spheri EXAMRéAd Frteres 1oeinhdg fhttedad@npeellesiiorndniet H3; ang in

contact with_the Jower, housjn 1? . The gear 19a is_al so prevented from

falling fromaph%ozargcﬁv"%iir?é’ ’ﬁl&?% Yty CORBeRtPTR § féﬁ‘?dﬂﬁ’e‘Pgﬁ o] 1% e®dFol e in
I b i ti dl t t

Sbove. tho-naPH sotdde B RSB bRl S e B, S rettlRbat s 15

el ectricyglri kel +fe@9nt°Wie 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) isused. The guide needle 12 includes: a guide cylinder

14 with an outside flange 13 and a shaft needle 16 with a head

portionl1l5. Into theguidecylinder 14, the bone marrowharvesting

needle 1 can be fitted as shown in FIG.6(b).



in FIG 8, and the inner needle 3 is rotated while fixing the mantle
hol'der’ 20c with the fingers of a hand H as shown by two-dots-dash |ine .
This allows the gears 19a, 19b and 19c of the speed reduction mechani sm 19
to rotate in the direction showmn 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 preventgd fromco-rotating in the sanme
direction at the sane speed. Accordingly, the inner needl e body 4 and the
mant| e 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
i nner needl e bodyIn thedfohtowimg) @ metho®allhdesHonorivedifor Hakvetdng
conveyed upward al ong the helical grooves 4c of the inner needl e body 4 on
t he conveyan®engrP{Ery £rom a londehore fiegurh & huwaras nawling the above
containing partion 18g of the mantle body 2a. 20 The cutting edges 4a and
21 of the i nfESCRiRALNeRANL Andh@ethe mantl e body 2a shown in FIGS . 1 and
2 , respectively,

pLeCﬁSIOf fhe bongg%égcéggﬁvkgﬁgl?ﬂgeB?§§eggggg%ﬁ§aﬁéggﬁggggﬁﬁé;ggdgéioEg
i i e 4. . i

bone 25 ¢ dc%ﬁﬁﬁéﬁ?@? % a8 ndeaG oLl T A Bt Fra Shdg Fin %béciaesfstﬁf fed
-19 out [ kNS 1 t
cutting edge 3Fonce Ak HF TBCHSE oEChlc SRt ACRTEE iBiRes P Fesb i he

i nner needl e abgghyi detelitect NNatr PREF1D St and btk HERE ﬁr%:%‘é@tﬁg%%%‘h@t a

| ow speed so as not to damage the fafty tissues. 5 Arter conp ing the
operation, theisdngegtelint vBaEH thHelféATouddl IR hbREEFhd1gUsa8 hebR1bS

rel eased by holding the | ower housing 18 in one hand and the upper housing
20 in the other, bebll,tidmres heei gneatheatiimageddyy thd InfiegVhedéd N3 lapd
mantle 2 by pulling the upper housing 20 up to | eave the mantl e body 2a

i ndwel | i ¢ i *heleutitGingosdge Rh off the mantded.d Howewdmnties uwsk dfhthetgudds as
much as possible, the bone marrow harvesting needle 1 is used only once and
t hrown away. "P98ipal?opgn Iraviendt suchr damage- enbodi nent , a bone marrow
harvesti ng needl e_may have the angles 82 and 83 of the cuttinggedge of the

mant| e body of 0 HagtRer. ifdheneosiinkanaleeeiat inndhetiraen hae suddeseaedde nay
b -rot at i di ti t t.h . EX | 20 FI GS .
L TS A R e
subjegted to%Eu?P?HgP%ggﬁﬁ%gdgggg%ﬁ%gkgggﬁg(5%?5%% Imgaﬁéaﬁﬁdf?Hgﬁwgﬁﬁtion
ratio of1éheyeappEsngssy e &@ﬁno@agvaenetq@g)f%w@e&ﬁ% NGedSAAl$, 1 Lo the

mantl e body 2 of the 25 sane was set fo I'n anot her exanple, the bone
marrow r 1 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 guilde
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



-20 harvesting needl e of the above-nentioned alternative enbodi nent was
used (the dianeter of the needles were both 2 nm). 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 exanple was 30 N (10 NV m®2) or nore
at peak, as shown in FIG 14(b), and that of the forner exanple was 12 N (
about 3 . 75N mmz ) at peak and got in eqyilibriumat about 3 N (about 1

N nmR2) after peak. These results revealed that in both of the bone marrow
harvesting needl es 10 of the exanples , cutting force was held down and

drilling operation was stabilized, however, the needle of the forner
exanpl e was isupgevedte gz etenihhet hadedlfe Bhout affai teeaf@hele Thagd le
enbodi nents are intended to illustrate the invention and the invention is

not intendedlegvibagl tie tvahttle 2hiéndpelliriec atSopebanti mentthe Yang ddren€, may
be made w thout departing fromthe spirit of the invention and the scope
descri bed i n2hehew AewFEg- A-ai BB the other engliofithe Long|huineed, ianotherA
bone marrow har ¥ﬁéti 3\% set canprising: a centrifuge container for

rf ow;

har vesting b8R8 alse i lgwed &0 lnsweddt 1 thensamne manbeghasudberesone

i [ X d | j b i th hed
e Tospekti ve: enihen aas MR ARERnd it Lodp At SR Hr OF Srinfiationcy ed
i h trai,f i o fl f
heconnect obd1a3F Breftted MichaReBR A EREE Uit RO REEA S iy bent o e
col l'ection i gkebn@ing 'ﬁoﬁlaé’;rpaﬁ'gﬂtétél 1@ G 62 @ﬁgf&qt ’ia‘%f g?@g&i b2yt o

the other end of the collecting tu snugl’y rrnto the nman one

mar row har vesuh§Erdaedberdivtdraikeniid S48 tb BE pod16REa BRIdrP¥pproprikite bone
marr ow harvesting set according to claim1l ( wherein 15 the cap I's provided

with an air heghttics eqhakétead tbethefet bhg pBEtEsh VaNéd oREESS ¥he madft1b8e
centrifuge container and the air vent is nounted with a filter. 3 . A bone

mar r ow hB@ vegt.i nspddaxtice thenpitsimy port ibnbahasf nie loehe20mantlearz i RAr
needl e which is inserted into and detachably attached to the mantle with
its tip all omeanegter & atttle othehendaof [the ebblettinchéubarfelsmeredisedhas a
drilling edge forned at its tip and the nantle has a cutting edge forned at
its tip. =922 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 bonemarrow, the connectorsGof thecollectiontubeF aredetached.
The centrifuge container E 1s 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 canminimize
the exposure of harvested bone marrow to anon-asepticenvironment.
[Embodiment 2]

FIGS. 8 to 13 1llustrate a bone marrow harvesting set and

25 a bone marrow harvesting needle of embodiment 2. The bone marrow



4. The bone marrow harvesting needl e according to claim3, wherein a

hel‘ical groove is formed on the periphery of the inner needle. 5 5. The
bone marrow harvesting needl e according to claim3 or 4, wherein
co-rotation preventive nmechanismis provided for preventing the mantle from
co-rotating wth the inner needle. 6. The bone marrow harvesting needl e
according to claim5, 10 wherein the co-raqtation preventive nmechanismis
constructed in such a manner that a rot ati*nal power produced by an

i ndependent rotation driving source is transmtted to the concentrically
positioned i nner needle and nmantle and the inner needle and the mantle are

rotated at diﬂJx%%%‘&&n?“ﬂé@ﬂe Meh 9el bd&S: .allﬁa%tlér he bane, (@ HAWaharyesld N9

needl e according to claim5 or 6 , erein the co-rotation preventive

mechani sm corgy-irdeatdofi PELSvEEtiuAE neednaReSaNism which allows the mantle to
rotate at a reduced speed by transmtting the rotation of the inner needle.

20 8. The bone mapsoshbwn vEstFIGS.ndedaadate preheGd-eotayioneppéventiivis 3 to
7 , wherein the inner needle is provided with a holder, which is to be

gri pped by chmechapiansl dfinelddekk ,a apeedt réduectrisar meobaws sm e ;hah degpea
fitting portion is forned for fitting a handle. 25 . AS . A9. ASU, .ASAE . AS

. A@QJ . A&US A&housdngARO; 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 184 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 18j are arranged

20 1in the circumferential direction of the circumference wall 18c
at intervals of 90 degrees.

As shown in FIG. 11, a holding head 18f 1is 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

25 181. A threaded screw 18h is screwed into the threaded hole 18i.
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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 1is transmitted to the mantle 2 via the speed reduction mechanism
19, causing the rotational speed of the mantle 2 to be reduced.
Thegears 19aand 19caremoldedproducts of resin, suchaspolyacetal.
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 1ts center
1s formed a bearing bore 20a, on its top surface side is formed
a palr of mantle holders 20¢, and in its bottom surface side are
formed two bearing bores 20Db. _
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
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These entrance grooves are formed in the circumferential direction
thereof at intervals of 90 degrees. As shown in FIG. 10, on the
5 1inside wall portion of the ring groove 20d are formed hook grooves
20f 1n 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] 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 1s 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
194 is prevented by an E ring 19f. To the holding shaft 5 is fitted
a slip-off preventive clamp 51. On each shaft body 194 is formed

25 a hemispherical head portion 19e, and the head portions 19e are
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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 1s 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 pleces of the bone

25 C2 cut by the cutting edge 21 of the mantle body 2a are pushed
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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.

Inorder toavoidthe chances of infections asmuchaspossible,
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 02 and 63 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
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N (10 N/mm?) or more at peak, as shown in FIG. 14(b), and that

of the former example was 12 N (about 3.75N/mm?) at peak and got

in equilibrium at about 3 N (about 1 N/mm?) after peak. These

results revealed that in both of the bone marrowharvesting 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.
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container for harvesting bone marrow; a cap with an collection
inlet through which bone marrow i1s 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 £it 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 alr vent

is mounted with a filter.

3. A bone marrow harvesting needle comprising: a tubularmantle;
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.
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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 mechanismwhich 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



