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BONE MARROW HARVESTI NG NEEDLE BACKGROUND COF THE | NVENTI ON Fi el d ofpt 20

invention 5 This invention relates to a bone marrow harvesting needl®e th
is kept indwelling a bone to be used for, for exanple, harvesting bone
marrow, in particular, to a bone marrow harvesting needl e used for drilling

a hard bone, such as |ong bone; and a bone marrow harvesting set for
harvesting bone marrow cells 10 asepti ca'IJi'y using the needle in

conbi nati on. Description of the related art Bone marrow has been harvested
using a bone marrow puncture needl e, such as Thomas needl e, to puncture
ilium The bebfE RAR ARG NEe e g ggﬁﬁ oﬁﬁg[ﬂ C nner
as to insert and fit% i nner trjl:‘etgdlsgfi ntoﬂgﬁtEﬁ u a{)wnant es?Il |I§E§P$’%Wi ng
the tip of the inner needle to project fromthe nmantle. The bone nmarrow
puncture needle, which is equipped with a handl e, percutaneously punctures
ilium and once the tip of tBACKEROUND raRCHHES INVERTDO I oW, 20 the inner
needl e alone is drawn out and the mantle is kept indwelling the bone marrow
to be subseqBdaifyofiste imyeatidenhod for harvesting bone marrow using this
bone marrow puncture needl e, typically,an aspiration nethod is enployed. The
aspi rati oh met hodThkss daventRgn ¥ekatamtoeadtonc sasone harvesfingnoeedte 25
needl e is conpected to a syringe.to collect bone marrow by virtue 16 JUL
2004 -2 of t HBLER TS Ji9min GRELLING 3 Hranantende, uROReER ., it exarpbe

quantity of plone nﬁrro harvest ed .fromagne_site of a bone is_as small as

several m , "o TReTThEOUS FRFFPE; dRPARTANELRY - &P 3BrRS RAFFORAEYEFFERT a
nb f si t yred. . | th thod 5 i hi gh
nuber of 14850l B PR HEH G SHUET L, IBITELNGG.D Cart £5a 1 o
mar o, and BengendfrAushR@s B s 2P Al) BC6RSEEAL S5 THOSIPRL EsSI On.
bon od, as a ne

Under these circunstances, a mar r ow perfusion” nme od for

over conm 1y t hsepbivel 1 Miads thBasc LR G \ehBRagdridQ. The bone narrow
perfusion nmethod is such that two bone marrow

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 theinnerneedle alone is drawn out and themantle is kept indwelling
.the bone marrow to be subsequently used.
As amethod for harvesting bone marrow using this bone marrow
punctureneedle, typically, anaspirationmethodis employed. The
aspirationmethodis suchthat themantle of the bone marrow puncture

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



harvesting needl es are kept indwelling respective ends of a |ong bone, such
as hunerus, with one of the needles connected to an injection syringe and
the other connected to a centrifugal tube for harvesting bone mar i dwdiila 2804
collection tube, so as to perfuse 15 bone marrow with a nedi um such as
sterilized and heparini zed phosphat e-buffered physical saline, and thereby
a required quantity of bone marrow is harvested into a collection container
at a time by injecting the medium slow y #ito the bone marrow in such a
manner as to wash away the bone marrow. 20 The conventionally enpl oyed

met hod in which a bone marrow puncture needl e, equipped wwth a handle, is
pressed N0 e bORS dupstiAbhdbiice hand! enby d SpBRkver] [&hice appl i ed
to the bone marrow perfusion nmethod, because the nmethod using a handl e does
not easily al fantie biFPbOhe e roGeHhfvd S dE2eBmifife GI\R! ¥£ 2D pageofaREAt i ng
bone marrow. 16 JUL 2004 -3 Thus a nethod has been desired in which a

| ong bone or $hell akeevsraltinl| edlved iy HOGEF I@IdrlEATNMAS I Tgharidi®ow

equi pped with a drill which is capable of providing a nore powerful
rotational powequiresa auhiemldoE sibeStivARMNOEuTelE; CoEATUEIN Thhi the myviedd on
has been made in |ight of the above described problens. Accordingly, the
primary ol ectamFiesha higle stiskhof sallovingy periphéwaie biapddly deddwete imig set

capabl e of harvesti

ng bone 10 marrow with mnimzed exposure to a
non-aseptic ehi¥? GHﬁ‘gﬁ‘ﬁI.Veﬁ%dsE%%&‘aéEP@@tarﬁ hepge jqf, eaus 5ag IGYHPe HsH de a

bone narrOM/harvesthpg needl e capabl e of harvesting bone marrow safely and

quickly from®%® St EMRRRERRES5 W Per f usi on met hod. In order to
lish th i ject,. b 15 h ti t i i ded
St onCi ol udes: " Uiek, PRLEE i RullBREn IR | A BBREEY et PPl ety
T res . 8 Cf ; . _
Col et on t ufs s ttdkor 6L MY €he 48BTCRIL IS 1o pEd BvePiied,

mar r ow hargvesthd e mleirbd SEPRkS 1 &b thBas ¥§ Ns G IRA’ 89 bBnBUYh frgﬁv 20
cap on the centrifuge container; fit one of the connectors |, attad%e to

one end of thearwddiaeig Ngedliie areliesa Yniwé D1 e r68bbEEivOBNEB| &t aOfodde
cap; and fit the other connector, attached to the other end of the

col I ecti ng t uthae s mughy as ntumdres c atitRcono®rod thet neédide cvapectsd fd tart he
ot her connector, fitted to the other end 25 of the collecting tube, snugly
into the mantiriegtipnheyeinge covi thd @thdr e6MMectedhiova tamgifagdl etube be

kept indwelling in bone marrow, so as to collect bone marrow.
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.



Desirably, the cap is provided with an air vent to equalize the i?%?lﬂﬁ!?&ﬁ
and external pressures of the centrifuge container 5 and the air vent 1s
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 alloygg 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
t he i nner needl e. ThasPs edetihdldl Mas eedmdesated him ehfithng ledgebose consheuct ed
in such a manner that it slopes upward fromthe inner periphery toward the
out er peri pherikeois tindlted winh cbigee sarrhwtharivasttng npepdie eagirpredyishar e
gathered onto the inner needle along the cutting edge.and di scharged into
the upper pora doalilwdHgh he damlabdgl ofPFevEding @ PPEE QOASTFUd -G ict
preventive nmechanismis provided for preventing the mantle fromco-rotating
with the i nn@owegedbar prafeikihi y the co-rotation preventive mechanismis
constructed in such a manner that a rotational power produced by an
independeﬁt rotation driving source is transmtted to the 25 concentrically

positioned i nner needle and nagggﬁAgggaghﬁﬁ:&g%ENT JUL 2004 -5 inner
a it angu

needl e and the mantl e are rota f'eren ar velocities.
This invention has been made in light of the above described

problems. Accordingly, thé 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 caponthecentrifuge container; fit 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 £it the other connector, fitted to the other end

25 of the collecting tube, snugly into the mantle of a bone marrow



Preferably the co-rotation preventive nmechani smconprises a speed.lrbedﬁﬁf i,%n
mechani smin which the mantle is rotated at a 5 reduced speed by £004
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 a fitting portion is forned for
fitting a handle. The invention provides the follow ng advantages. 10 The
use of the bone marrow harvesting needl e &f the invention may realize the
bone marrow col l ection by the bone marrow perfusion nmethod quickly, because
the inner needle and the mantle have a drilling edge and a cutting edge at
thei r 1 eSPOCiidiRddtifio nddd WitB0oG KakeLA DA 18 L HbrlenBRRRE oBYad YS!
rotating them wi thout "'undue 15 force, unli ke thé use of the bone marrow
punct ur e needé&llatitd bahkomeREow he bone marrow harvesting needle to i ndwel |
even in a hard and thick bone, such as |ong bone, quickly and easily.

Furt her, the use destirabhgedihe obptiteproviddd aitRnalaes tdiet safajualdfze
donors and makes bone marrow col |l ection | ess invasive, which may increase
20 donors' codpedateonal Erel exteuial [prebeneeswrft bhe heantedifugg cwttadmerhe
invention may ninimze the exposure of the harvested bone marrow to a

non- asept Pcedd dhfeRiravenhves dnaiimdiedeyith acfiBiamnt s' suffering from

i nfectious di seases, because, when harvesting bone marrow, 25 the cap is
put on the centri fifig@TEBRt bP rRFCOMHd s thReseernbuest. a1Bonemanyw - 6

fitted t d of. th | ecti tube, i | ly fitt Lnto the inlet

of 1 he cap,  SHENIRE BENBT e ASCREvAda FBiSk dAtecbeRet ORILGF AR
| | ecti t .S jtt into th tle.of the b

Forvest i ng ol e hERchucid ! S Uhgel NG RILIE Bly \BEARORT IS Mo .
est : o m t

may be harvesiathdbiy A EadiRANES é’.?@ﬁléﬁ%ﬁ??é Leanid befoudd to Qpe

mar r ow harvesti ng needl be u or I ntra-bone

narrow bape nErdnPWnle’ aRaRLaNtAld ad BYRBMRAERoWi LR 2enaqmREEQYL CRl | s are
transplanted directly into the bone marrow 10 cavity. Further, the

i nvention mayclenRictelbikedniof that theoi BeenaBA1OWakl2asRl 8@ leldas, fditiedl SO
to organ transplantation (using bone marrow transplantation in conbi nation)

, and to studyt dftshiripnandstine myaredleshaw aebhitainy tddiger agenesatiye nmedi ci ne
using the same. If a helical groove is forned in the periphery of the inner
15 needl e, fine chireifagaplecediedficalbgneoyes dducetmbg afr ithel pgripizelzomE may
be di scharged al ong the helical groove, resulting in inprovenent of bone
drilling effildi®erdd\yper) peedleot ati on preventive mechani smfor preventing the
mantle fromco-rotating with the inner needle is provided, discharging 20

fine cuttPng pi ecéTGFehaBbhcthtmfase Phre cudtingcedeh isheoRERTEGERL 41
principle of a. §cr ew con:ﬁ%ﬁr.. %’iue ot her fcfgt urgls’l&o_f the invention wl|
becone nore dppar2RETPPoM e"t_f PRI N AET & PR G RGP YT S ed
gbodi ments Ofnd BebRVEEE gAY bP 415 HuRUGRo" Qadd' 2o AN Wie BBt prebe
of a bone are gathered onto the inner needle along the cutting
edge and discharged into the upper portionalong thehelical 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



BRI EF DESCRI PTI ON OF THE DRAWNGS I n the acconpanyi ng drawi ngs, FIG 1(a)
is a front view of the inner needl e of a bone marrow harvesting needl eubf 2004
enbodi ment 1 in accordance with the invention, 5 FIG 1(b) is a verti cal
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 into the mantle_cand FIG (d) is a cross sectional
vi ew 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 needl e
of FIG 1, FIG 2(b) is a front view, on an enlarged scale, of the tip
portion of thmmantleediedendFtiie Xmle ara botatwd \wte\difdarant eaqrigad
scale, of the tip portion of the mantle body, and FIG 2(d) is a front 15
view, on an evgkogjddescal e, of the cutting edge portion of the nmantle body;
FIG 3 ( a) is a cross sectional view showi ng the state in which the bone
mar row har vest i ng BreEgrariE the gensatabien mueyent i Mechagigmreanprises) is
a fragnmentary cross sectional view, on an enl arjg}ed 20 scal e, show_ng the

attached st at?;5H8e€ Tadqction, MeghaRbdp g WhacltHie "Rt tH Tokets8 et @ar r ow
it prd "eReed sl AR ERE Cind, b BTG oB The rrblE eaie - 56
Tarr o usTng & gurletoraliy e joidd HEHARS TR ¢ O R3RRE, d8eRn

S bone mr v har, e PREPHE b RN ka0 M (a1 T, Cand e the FORE el ©f
i nvention; Fl&E tHedhoider DEaBtVhE W tilohe:d OMBmda0¥st g 1&fing Faudd @ and

FIG 9(b) is a plan view of the upper housing of a mantle; FIG 10 is a
perspective vi ew iTHeudhwahtHgn throvidiesotraneel 1évialg agvanbhysg. t he mantl e;
10 The use of the bone marrow harvesting needle of the invention
may realize the bone marrow collection by the bone marrow perfusion
method guickly, 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 longbone, quicklyandeasily. 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 11 is a vertical sectional view of the bone narrOM/harvestiné heddl o204
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 viewillustrating the performance of

di scharging cut pieces of a bone; and FIGS. 14 ( a ) and 14 ( b ) are
graphs showi ng the neasured results of cutting force. 20 DETAI LED
DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS | n the foll ow ng the enbodi nents
of the invention will be described with F&F erence to the acconpanyi ng

drawi ngs. [ Enbodi nent 1] 16 JUL 2004 -9 As shown in FIGS. 1 ( a) to 1 (
d ) , a bone marrow harvesting needle 1 consists of a mantle (outer needle)
2 and an innefifRAOLE chd 8nlcf ithbesbl THA iher Bt ke 1ok, Enpesa needl e 3
i ncl udes an inner needle body 4 and a holder 5 5, between the inner needle
body 4 and t hghéhahilet oF €tie experdid thé anberconheb@bip i tad € ththgter nal
flange 6 a pair of pins 7 project to prevent free rotation of the mantle 2.
The i nner neegliGkoliothe 4ofldentinag thbel,| 1 wiberlhafitigdaints tithegmantie: é& at
its tip. A helical groove 4c is formed throughout the 10 full |ength of the
i nner needl e HBwdypose madrewcharyesifinghaepdbher needl e body has a sharp
cutting edge. The mantle 2 includes a mantle body 2a and a fitting portion
9a, and tRe fitti MGUSer2Perdag Eogthe dpwenbiqn ; \as@e PETEeWH@edds NaY hea
pair of pin holes 9b. 15 The_nmantle body 2a_is cylindrically forned as
shown in FI GPFVESeEntR & SEhe Manpes S FEREETY PeByiskes wnc Fipg bose

tti dges 21 formed at_unjform.i |5 i i rcunf erenti al
direct ron. OPEES SaEPRBBaQe S A kbSAE Bt e TsPeBE oPed) ' and ¢ he

b1 bt 35 B BEhBhlobrol M shd RSy f MR h i8R (12 Bl 1 WhaRRO' ©

81 (about 15 degrees as shown 1 n
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 efficiency.

If co~rotationpreventivemechanismfor preventingthemantle
from co-rotating with the inner needle is provided, discharging

20 finecuttingpiecesof abonemaybe further ensuredon the conveyance
principle of a screw conveyer.

The other features of the invention will become more apparent
from the follc_)wing detailed description of preferred embodiments

of the invention with reference to the drawings.

25



face 21b of the cutting edge slopes backward relative to the rotational
direction in the radially inward direction at an angle 82 (about flob JUL 2004
degrees), as shown in FIG 2(c), so that cut pieces of a bone C2, described
|l ater, are emtted inside the mantle body 25 2a, and a front rake 83 is set
at a negative angle ( about 5 degrees ) 16 JUL 2004 -lo0 such that a
cutter tip slants backward as shown in Fi 2(d) . The arrowa in FIG 2(c)
indicates the rotational direction of the'mantle body 2a. Wen 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
hol es 9b and al |l ow the ti pppoet isEsc{IFfION ORetgm asweanaedy 4 to project
fromthe tip of the mantle body 2a, as shown in FIGS. 1(c) and 1(d). As
shown in FIGS. 4 andthe hbeohpaeyimy arawiagyesti ng needle 10 1 can be

rotated by an electric drill Awth the holder 5 of its inner needle 3
bei ng gri pped by tHi&.chimkislaafisort vaiewidfetisd dnher qegdilelofAa bbne nerewiw | C
drill Aincludes: a notor portion A2; a grip handle portion A3; a chucking

portion A4; ahapiastdngmsedlerigniaiimedtl bt acerrdancawitit thmbihverpuen .and
direction; and a fit 15 switch A6 for the notor of the notor portion A3.
The drill °A & bé (RAnkF &averticahserihanal yegaaf dhe manbkle & the dione A
a nitrogen gas driving drill, for_exanple, del manufactured by Zi mmer,
Whi ch 15 used T ThERVERHIBY Bt HRediiC-shlGory T ATOReeSeELLoRRY VIR As
shown in Fl . t he bane marr.ow h esfin eedle 1 is fitted
Tnto a handl oW PR pEERREPETEs ST e T ERE R R e s
handle B is fﬂ{EH?QP%t nb€122GMLHIC0T (Al Y €8s SlodMhNGeby NS dHe 3
as shown in FIG 3(a). Inthe fitfing portion , @ harrow groove portion

11 is provi deghded mapheweAbi-fdsihd Hddad e;Ot ati on of the handle B, whereas
in the handle B a fitting 16 J 2004 -11 5 hole Bl into which the

fitting portion 1@nGs R(&ypsad d @a&@iﬂﬁﬂ% MNidhiay Ehent i+idw@ehehe Mhtid
idling rotation preventive piece B2 to be inserted into the groove portion

11 of the fi titedyg ofiothée ovorid) Masrpwokathess t Mie Reedlagot FEXdhang! r1®., Iy bone
marr ow harvesting needle 1 can be rotated by hand, which allows delicate
“mani pul ati on ¥ a fromestlew, lonrmh enkesged seadec uodttheahlip gasitdiont 68 the
operation at sites where the length of the needle 1 to be inserted into the
cavity of borfeander 8RAHasFI®. P4 Feddl atketthsl viavel gn am ealerdgéd siade ,of

t he bone marrow harvesti ng needl e wll 10 be shown bel ow as an exanpl e.

1
In actuality,®hdhevEtP B nopf 1ehe gpaitdr Rediis a9l BdRe 1 dw AdmRadt i ng
needl es (_jLi fferent in Ien%t‘%ﬁqre;cgr egar ed 1:ﬁ"ire(r;ce the distance fromthe skin
surface £3 t ha-gar P8stl4 CRLPt 7 FRBEIRY PAY pOrsdAn 9k the | ong
needles , in s 184 i ntain their nmechani cal strength, a bal ance of
| ength and thickness shall be kept by nmaking the outside dianeters |arger.

Average size of beRg Md)oVs BAUNGEE Q% 5R9!A ey SFofh S ERIRE te 1n 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;



20 Qutside dianeterof mantle body 2a2.0nm nside di aneter 1. 5miengtihfofiil 2564
mant | ebody 2a23. OmmQut si de di anet erof inner needl e body 41. Onmiengt h of

i nner needl e body 420. OmrLengt h of hol der5 of inner needl e 320. 0mm As for
reci pients, who are the subjects of bone marrow 25 transpl antati on, organ
transpl antation, regenerative nedicine, 16 JUL 2004 -12 etc., their

i mmunol ogi cal functions are significantly_|owered due to the pretreatnent
such as X-ray irradiation. Therefore, avépaing chances of their suffering
frominfectious diseases as nuch as possible is indispensable to treatnents
involving 5 transplantation. In such a situation, the use of a bone marrow
harvesting set, whireB.vdd) BRaEIN i Peds Helt@va métﬂolaefé‘ﬁh\éﬁbsﬁin@%ﬁe
marrow may mnim ze the exposure of harvested bone marrow to a non-aseptic
envi ronment . mEerd¥oneingr aoguitd wreddleg set includes: a rigid plastic 10
centrifuge container E(with a volune of) for exanple, 60 m); a cap Hwth
an air vent H2, i FI6.Wwhithustfatdsea ndihpodafler barvéorigxhopt earsontetiad
resin) is fitted, an collection inlet H3; and an collection tube F with
connect ors G#& ibes¢ marpovhhafvestsinenget:The connector G provided at one end
of the collection tube Fis 15 fitted into the collection inlet H3 of the
cap H andSt hd¥onfedfof EFpRbWIRH Ot ot RenetPFrEhdagveshiéngoreedhs OF t ube

Fis fitted into the ting portjon 9a of the nmantle 2 of the bone marrow
har vesti ng né@%1 % thet #éﬁqdiﬂp WlﬁBnEh?mﬁWWﬁH i904ui de needle 12

Syl nder 14 with ?&E%u%i?ﬁif% 2 pain L8R 12 Bhot toor qu§§ af  edsg )
[ 15 .

ban be 111 (88 adcapatel (% B palisd? o 5B A9HE, WAL BF eI 2

rethod wil| be desqribegl1kon dtiaRliugs DAAP 1T8GE UaE A cRel QIS DIARGCE

such as hunerus, using the above described needl e an rst , as shown

in FIG 60( &f asskiblingstheGiardewi th a scalpel, 5 and the guide needle
12 is inserted into the skin fromthe incised site to allowthe tip 16a of

the shaft needl e F&GLhelebé 4 orartdcialaspetiosdieumed of thetbénd inar@ouwt he
bone marrow harvesting needle 1 is inserted to reach the periosteum C
wi t hout the dwinvesténd| red@le ge] IFIG.s8ues are greatly danmaged by the inner
needle 3 and 10 the cutting edge 21 of the mantle 2. However, the use of
t he gui de FIG. 12 is a cross sectional view taken on line A-A of FIG.

8;

15 FIG. 13isacross sectional viewillustrating 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]



needl e 12 can prevent such damage. Further, if the positional relaq@pgu 208
bet ween the guide needle 12 and the I ong bone Cis checked by CT scdn egb U
i n advance , decision of the site where the bone marrow harvesting needle 1

i ndwel I s 15 becones easy, and noreover, the record can be reserved. Then,
the shaft needle 16 of the guide needle 12 is drawn out fromthe guide
cylinder 14 while |l eaving the guide cylinder 14 indwelling. Next, the bone
mar r ow harvesting needl e 1 havi ng been fT¥Ted to the electric drill Ais
inserted into the guide 20 cylinder 14. The electric drill Ais then
rotated, while pressing the bone marrow harvesting needle 1, so as to dril

a hole in the |Onﬁsbﬂi&%ngrpyldélelﬁéeﬁtefl(Ei'g"?aiﬂyﬁ%rmd}%%?ax%e%‘&én&*ﬁ%eﬁ%ti ng

edges 21 of the mantle 2. After t tip of the bone marrow harvesting

needl e 25 1 rieazchessborE ERfditile (batet atdddle)ds iddd Ani tnreid hedatowatd a
16 JUL 2004 -14 surgeon to draw the inner needle 3 out fromthe mantle 2

whi |l e | eavi ngpet d tiredt ipt@ thedwaintileg2at one end of the | ong bone C as
shown in FIG 7. In the other end of the |ong bone C, another mantle 2 is
al so al | owed to i Atiedinnermesddd eshipchuderan dsneboeedls bbldgrd amdadiedderi n
FIG 7, an injection orifice of an injection syringe Dfilled with

hepari ni z&d s’ioﬂ préveen (theoAnper nege berfigntliand therhaldsa Snaeregternaid

punp or a parf;r%;t eral fluid pack hung froma parenteral fluid stand to be
posi t oned at THRRE6pP ot iTerEeH g (98 EBA Rt alofLARI® & @ RBLIP AT PARSOa of

ggﬁt IOfe t2het Eglntplr%%egig g(:o ﬁb‘xr']éjvgnq:t ertegerz)'i:g'}::i.grg J)fokgeogag%lgfz.t he other

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 21a slopes radially inward in the downward direction

20 at an angle 61 (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
02 (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 63 is set at a negative angle (about 5 degrees)



connector G at the other end of the collecting tube F is pressed. L?ofge e
marrow i s collected into the centrifuge contai ner E through the coll ctliborfl4
tube F by injecting heparinized saline solution slowy into the |ong bone C
fromthe injection syringe 15 D, or the parenteral fluid punp or the
parenteral fluid pack positioned at a regulated bight. After conpleting the
col l ection of bonemarrow, the connectors of the collection tube F are
detached. The centrifuge container E is & pped with a sterilized cap (not
shown in the figure) . Imediately after this, the collected bone 20 marrow
Is centrifuged to recover bone marrow cell fractions . Such a through

process usi ngsudbetiane ¢l tedt Ngkvastshckiar@dy Shaimiacridie2 exposene of
harvest ed bone marrow to a non-aseptic environnent . [Enbodinent 2] FIGS. 8

to 13 il ust rearewaabitmer Imr _dw) handbsdtiayg thet ratat tinaa Bopectdsn @& the
harvesting needl e of enbodi rent 2. The bone marrow 16 JUL 2004 -Is

har vesti ng néaditdel bpd¥| 2@les: a nantle 2, an inner needle 3 and co-rotation
preventive nmechanism 17. As shown in FIGS. 11 and 12, the co-rotation
preventive mechanW8fr1the Aanggaieedles geksl fiddimto dhenmanizls 2m e ianewpper
5 housing_20; and a | ower housing 18. The inner_needl e body 4 of the inner
needl e 3 Ps B 4alss &E%Fg%&%ﬂom@. magt L HRAY| 4 FREUChia M@ANEKe

upper end side . . .
PP 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(4).
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 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 isfittedintoahandleB. Afitting 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 1idling 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 nanql§ Q@f%wp,
2a of the mantle 2 is constructed as descri bed 10 above. As shown in” Fi U
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 with a central hole. Fromthe peripheral portion of
the central hole a cylinder portion 18d i extends 15 downward. On the
internal circunference side of the cyliﬁdéf'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 aisiel 8l @i€o Whavhdede fit@sRghpekerthbiPabt i9rekBedai s Mrhraged 20
in the circunferential direction of the circunference wall 18c at intervals
of 90 degr eesiitheairsthwnfintindGhold, BR, holidilagghesehti®n pretrbht oot @ieaad
fixed to the cylinder portion 18d of the |ower housing 18. The hol di ng head
18f i s provi Biteinehinsdnted hgtdbhe gi®evammbraibhridac® dhbditAhghRirtiAn

t hreaded screw 18h is screwed into the threaded hole 18i. 16 JUL 2004 -16
Into the fittithés pePEidgd, Whenyspag thadapdieiborthsfbarteemantiraw mahedhtidg i s
inserted, and the mantle body 2a is fixed to the holding head 18f by

pressi ng Phe 19951611 FRR Pefictaded hychand 1enichal heys detionhs prrinulatione

tl e body 2a. ., Bet h i f th | i nder 5 ti 18d and th
E‘SPdi c% ﬁeég S he et iy TBPE e oL hvmt%&ngpwﬁljrfa;éaﬁ cgﬁ‘e%@g_ogf 2
one is eed reductio C u oA dri
gear 19a fi xggﬁgt?ggﬁﬁ%{%dﬁ% lg%ﬁ‘gﬂl %Pﬁtlﬁ%e‘#]ﬁqyt%bgd}@% eéﬁl?{ﬁ'é e'?eet h
[ 19b fQmd, f_ul i .
E?:Ehﬁperencégaall %ggnggﬁﬁ%ﬂ%gﬁéﬁghgagP%;P Bﬁ%%fgggl%ﬁg?%g'upper end

side of the mant| anbeehr2is saRd JeMehbBHIRILALE HISIES 196 @ NGkt h

each other. One of the two internediate gears 19c engages the driving gear
19a and the ddhahoengBEESy tdie annBREMbES! h TROAELEAM 48P, hbhRvEL] VA Ny glat i on
of the inner needle 3 15 is transnmitted to the mantle 2 via the speed
reducti on necfearrsikifdsceisomgmatow ndatd sialg ipen ¢ sefi fifee eiBAhl Iendtho be
reduced. The gears |9a and 19 care nol ded products of resin, such as

pol yacet al . AR¢ Prephoadr $ines ridrel 8ishdntaefmppahehskinnguPfacs ed aheed
of, for exanple, ABS resin_or polyacetal resin. 20 The upper housing 20 is
in the form (Herdi°§@?ainsﬁl¥%a%rﬁjé¥fer§ foenepeTsdredol pgrsone 2Gatoohongs top
surface side is forned a pair of mantle holders 20c, and in its bottom

surf ace sideIﬁ%@lﬁﬁmﬁﬁp¥§%rB%g?ﬂﬁgabgF@glgg@phanlcalstrength,atmlance

15 of lengthand thickness shallbekept bymaking the cutside diameters

larger.

Average size of bone marrow harvestingneedle 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,



As shown in FIG 9(b), in the bottom surface side of the 25 peri phe{%l JUL 2004
portion of the upper housing 20 a ring groove 20d is 16 JUL 2004 Vbl
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 circunferential direction thereof at intervals of 90
degrees. As shown in FIG 10, on the 5 i szi_de wal | portion of the ring
groove 20d are formed hook grooves 20f in“comunication with the entrance
grooves 20e. When joining the upper housing 20 and the | ower housing 18
together, the inner needle body 3 is inserted into the mantl e body 2a, the
| oner end of dthe ,htHadingmalaiioddcall fuhethibASareesdnd F3caRtlP loRessd adei NtO
t he bearing bore 18a of the | ower housing 18, and the circunference wall
18c of the | dwertheopsehgedBnars: isushtr hedXindpy ihediatgogt oarera@dref the
upper housing 20. And, after the hook portions 18] of the | ower housing 18
is inserted iavodding drmncascef gilvove sufberiig tfremujpiec tiousi dyséeasashown
by an arrow 15 100 of FIG _ 10, the hook portions 18 are noved to the hook
grooves 20f &¥hERnPHSHLedsoinddspeppehle diadgienyments | ivplofinghe upper
housi ng 20 and the_|lower. housing 18, the operation is reversed. The upper
end of th8 hdF@PRELERLEELIOR of IRHRUGH FePikdabien 3 the usr &f adbonp Markew

bear i b -th . [ 20. 20 r ot ly. Th haft bodi 19d

of ¢ he i nt or AEd Eo hd G AP SIS e Bediblghi, IR rBob RS 08T (e
h [ : |k f..the int I at 19c f t h

Shart bod eo 80 Tarnet iy ByufPad' old EgBhERE Sk B BERE ot aREFVS i

fitted a sli ROkl nBRENSSLH ME eq}@ggn;én}:m each shaft body 19d is formed 25

a hem spherical head portion 19e, an he head portions 19e are 16 JUL

2004 -18 in contatheVibéie tnkfrdimBarieysing J&t ihkaudgs! 49%ids ghagt-c
prevented fromfalling fromthe holding shaft 5 by the E ring 19f. V\ﬁen
drillingla haeatirnfage amtadnerCe (i#itly at helhanETREsH WRAIGSt édGa1ged! e 1
constructed as above, the holding shaft 5 of 5 the inner needle 3 is
attached to @apeleeith endait|ventadi2shbmio iwhilchGa £iltandHihemadeers,needl e 3
is rotated while fixing the mantl e hol der 20c with the fingers of a hand H
as shown by €HEMRéEs-Hadieredneesim) dsafiviedt e geblectliGm indét aidd 48a of

t he speed reduction mechanism 19 to rotate in the direction shown by the
arrows of 103B ¢ellectiontidhed vieh conaertans Ghixed 6o bokh edntteendso be

reduced, V\hel:rggy t he i.nner needjjdf‘3 pody 4 and the mantl e body 2a are
prevent ed from cEoPEIMG PROYHEES ate0ne el PEnthe qoideskipnsialF is

Accor di TN | 4 .and tle body 2 || owed t
Funct i onsy. S8R PRECLT 280 Non sRIEE TP LB, oM Ené chuRenton ccos
f a bone C2ghgw i dl.e body 4 _and th tle bod
20, “as shown°1 B St T g S B P8 Y bhes ol hBPT %o Fibked ac

of the inner inegdtige FOPNt ihgOPotHEors YLV B¥a el pl e-0f, a.screw conveyer
and contained in the contlalgn‘lﬂcr)lg por Eyi}log%l gggo@rﬁ}g %aﬁ?l e FRPE RATBW The

cutting edgebadvestithg® he@fdlehe.i nner needl e body 4 and

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

portionl1l5. Intotheguidecylinder 14, the bone marrow harvesting

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



the mantle body 2a shown in FIGS. 1 and 2, respectively, bite intg the |on
bone C and cut the sanme. The cut pieces of the bone C2 cut by t he lithnBi Zﬁ%
needl e body 4 are discharged al ong the helical grooves 4c of the inner
needl e body 4. The cut pieces of the bone 25 C2 cut by the cutting edge 21
of the mantle body 2a are pushed 16 JUL 2004 -19 out radial inside of the
mant | e body 2a by the rake face 21b of t?g cutting edge 21 and thereby

di scharged al ong the helical groove 4c of“the inner needle body 4. The

inner needle 3 and the mantle 2 are rotated at a | ow speed so as not to
damage the fatty tissues. 5 After conpleting the operation, the join of the
upper housing 20 2RGHEol DWRINd10H ThettholBwi B1 bRl @as@di dey het tiaRgekbend over
housi ng 18 in one hand and the upper housing 20 in the other hand, then the
i nner needl e beadymariay diramm flonm boite TRNELEH Asbyumestis Ngsihg ihEpabobheusi ng
20 up to |l eave the mantle body 2a indwelling in the 10 bone. In order to
avoi d the chdesezibédimfatlid amst gastmuch as possi bl e, the bone narrow
harvesting needle 1 is used only once and thrown away. [Variation] 15 In a
al ternative enbodFiEst, ag showa el ¥owb hat v ekin dgisnieeisedeithavealnelangl es

A2 and A3 _of the cutting edge of the mantle body of O_dggree and the_inner
needl e bodly ARG tHMeIHAAE MEeHdaL 1§ nsertedoinfioothe FKiRLTOMENIRELFREN at

osul s of COEPHEP PURER VLA LRa 3t 6% AQER PAECTS PorEobe SHRRER od
i ng. ' I ' . I I
(Jur acon) r off PRRPTHRET G} o 8ncie P 4 Shcboiif el B3 Y8 RR=EEET

Mar r ow harveat'gqn@%%@gﬁeéo %:ﬁaeélg%h ]!foél&%l 1%'1_;5@%5@%&%%&&% to

1:0.5. In another exanp one rrow arvesting

needl e of thajabgyer netddnedral {asdely RnagRathyiHe WasctSEsedide dhamet er
of the needles were both 2 mm. Boring was nade while setting the

rotationab sppedwitinifediel (oLt mbhtle R70HewRMerd Hite askeFUthe guli@e
cutting force of the latter exanple was 30 N (10 NNmm¥) or nore at peak, as

shown in Fl Gnegd(b) 12 acah tghaivenft shehf damage exanpl e was 12 N (about
3. 75N miZ) at peak and got in equilibriumat about 3 N (about 1 N mg)
after peak. TheseFuether sif dheapesi tivmali relndtilondbe tweerbtine gaide awedle

harvesting needl es 10 of the exanples , cutting force was held down and
drilling oper&taishthe longbone Cis checked by CT scan etc. inadvance, decision

of the site where the bone marrow harvesting needle 1 indwells
15 Dbecomes 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



was stabilized, however, the needle of the forner exanple was inproyed jiit 2004
conpared with that of the |latter exanple. These enbodi nents are intended to
illustrate the invention and the invention is not intended to be limted to

t he specific 15 enbodi nents. Variations may be made wi t hout departing from
the spirit of the invention and the scope described in the follow ng

cl ai ns. 16 JUL 2004 -21 What is clainmed js: 1. A bone marrow harvesti ng

set conprising: a centrifuge container fo 4'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 marraywdewn est dhge Stle ianeeNsddald 8ol SHGH thdTREACLe 35 whi1RU!
the cap on the centrifuge container; fit one of the connectors, attached to

one end of thesadingethengattize 2 sndgeylimg ot baecehd st ithe Lohgtbafe Che
cap; and fit the other connector, attached 10 to the other end of the
col | ecti ng t ue shewngly FiLft o7 t hénnighwt loghef endoficchwmilpow Hrarey €stamghesed| e
to be kept indwelling in bone marrow. 2. The bone marrow harvesting set
accordi ng to ®IHiLH 2, isvadsei allisrathEocHpivel Ipipilke dame tharmerafs above.t o
equalize the internal and external pressures of the centrifuge container
and the aPr vent Then, asshowninFIG. 7, an injection orifice of an injection
syringe D filled with hepariniz.ed saline solution or a tube
extending from a parenteral £luid 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 %a 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 bonemarrow, the connectorsGof the collection tubeF 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 anon-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



Is mounted with a filter. 3. A bone marrow harvesting needl e conpr1§§@@§ Bpny
tubul ar mantle; 20 and an inner needle which is inserted into and 5Ll
detachably attached to the nantle with its tip allowed to project fromthe
mantl e, wherein the inner needle has a drilling edge fornmed at its tip and

a helical groove formed on its periphery, and the mantle has a cutting edge
formed at its tip. 25 16 JUL 2004 -zz 4. The bone marrow harvesti ng

needl e according to claim3, wherein co-Tlatati on preventive nechanismis
provi ded for preventing the mantle fromco-rotating with the inner needle.

5 5. The bone marrow harvesting needl e according to claim4, wherein the

co-rotati on premeidtivg HBESPEI1SAhbSuEesS d Hahefle 7] BHCINRe ARl Dna
rotational power produced by an independent rotation driving source is

~transmitted teoiteratanaepireventive pRonangemadiynner needl e and mantle and
the inner needle and the 10 nantle are rotated at different angul ar
velocities. 6. ThashehewnmainORIGE, Vdstandgloeetihe avawtditignt preveaitive or 5,
wherein the co-rotation preventive nechani smconprises a speed reduction
mechani sm whirgchenisns 1¥ hnatadelse 2 cpesidaredadtor agobanidn 19pean Upper
transmtting the rotation of the inner needle. 7. The bone marrow

har vesti ng neRRMBELNE 28rdPRE @olewsr dywaisdndcl8ins 3 to 6, wherein the inner
needle is provided with a holder, which is to be gripped by chuck claws of

a drill, and at tH&%EaReDeERYC Hodhd HolRATREFINGIHE Pt FRRS TGt GGmed
T er fA: 5_t<| Rg 2&%‘ Zfa%c%:ikﬁaﬁ\ aé‘éveA.' E'SA'SQIOWQ ir'f‘ E@G Q&Y 6A\r(1) 't'?:‘ll'eYué%Qr end side
of the inner needle body 4, a holding shaft 5 is provided.

The mantle body 2a of themantle 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 187 are provided. These hookedportions 18j 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.
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upper end side of the mantle body 2a; and two intermediate gears
19c engaging with each other. One of the two intermediate gears
19¢ 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 l9aandl9caremoldedproducts of resin, suchas 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 204 is
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formed around the bearing bore 20a. On the inside wall portion

of the ring groove 20d, are provided four entrance grocves 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 grooﬁe 204 are f£ormed 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 intc 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 183j 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 187 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 194 of the intermediate gears 19c

are pressed into the bearing bores 20b of the upper housing 20,

and the falling of the intermediate gears 19¢ £rom 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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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
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After completing the operatlon 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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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/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 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.
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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 a helical groove formed on its periphery, and the mantle has
a cutting edge formed at its tip.

25
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preventing the mantle from co-rotating with the inner needle.

5 b, The bone marrow harvesting needle according to claim 4,
wherein the co-rotation preventive mechanism is constructed in
such a manner that a rotational power produced by an independent
rotétion driving source is transmitted to the concentrically
positioned imnner needle and mantle and the inner needle and the

10 mantle are rotated at different angular velocities.

6. The bone marrow harvesting needle according to claim 4 or
5, wherein the co-rotation preventive mechanism comprises a speed
reduction mechanism which allows the mantle to rotate at a reduced

15 speed by transmitting the rotation of the inner needle.

7. The bone marrow harvesting needle according to any one of
claims 3 to 6, wherein the inner needle is provided with a holder,
which is to be gripped by chuck claws of a drill, and at the rear

20 end of the holder a fitting portion is formed for fitting a handle.



