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METHOD FOR PRODUCI NG MEDI Cl NAL COVPGCSI TI ON COVPRI SI NG AUTOSERUM CONTAI NI NG

CULTURED BONE MARROW CELLS AS ACTI VE | NGREDI ENT Techni ca

Fiel d [ 0001]

The present invention relates to an agtgsgrunnontaining bone marrow cel

culture system an autoserunctontaining
a nmethod for producing a nedicinal conposition conprising

one marrow cell cul ture nethod, and

aut oserum cont ai ni ng cul tured bone marrow cells as an active ingredient.
More specifically, the present invBasconpképbates to an aut oserum cont ai ni ng
bone marrow cell culture system and an autoserum cont ai ni ng bone marrow
cell culture nmethod for culturing bone marrow cells collected froma

subj ect without use of an anticoagulant with the serum of

t he subject, and

a netgpd fo?lb%%dﬁéiﬁ@V%nH%aPﬁinaI conposition conprisin?, as an_acéige
col ect i ng' BOFOSHETY o PR B P b Sl B RECH R Ronr ERLEE o F 25BN [ coaghl ant

and cul turi ngrb8exGeLLS WAt hBesSEE WIhRRoK NERBHPEEE yrE BAEKAEBUNE (AT t

[ 0002]

METHOD FOR PRODUCING MEDICINAL COMPOSITION COMPRISING

AUTOSERUM-CONTAINING CULTURED BONE MARROW CELLS AS ACTIVE

INGREDIENT

Technical Field

[0001]

The present invention relates to an autoserum-

containing bone marrow cell culture system, an autoserum-

containing bone marrow cell culture method, and a method

for producing a medicinal composition comprising

autoserum-containing cultured bone marrow cells as an

active ingredient. More specifically, the present

invention relates to an autoserum-containing bone marrow

cell culture system and an autoserum-containing bone

marrow cell culture method for culturing bone marrow

cells collected from a subject without use of an

anticoagulant with the serum of the subject, and a method

for producing a medicinal composition comprising, as an

active ingredient, autoserum-containing cultured bone

marrow cells obtained by collecting bone marrow cells

from a subject without use of an anticoagulant and

culturing the cells with the serum of the subject.



A nmet hod which involves intravenously adm nistering bone marrow cells of
nmononucl ear cell fractions obtained fromthe bone marrow of a patient to
the patient has been devel oped as part of regenerative nedicine to treat
crani al nerve di sease such as cerebral infarction, spinal cord injury and
denyelinating disease (Patent Literature 1). This treatnment nmethod is easy
to practice fromthe viewoint of admni'stering the cells to the vein

wi thout directly admnistering the cells to an affected area and,

advant ageously, can be performed conveniently in general nedical settings.

[ 0003] For such a treatnent nethod, it is inportant to secure bone
marrow cells in an anount sufficient for intravenous adm nistration to a
patient. ExafpKEE°8RIshiéR t echni ques can include a system which invol ves
col | ecting ?@@ﬁ garrOM/cells froma patient, then directly acquiring the
bone marrow P4 in an aseptic manner or liquid-tightly acquiring the bone
marrow cells, a d@%g&s%ﬁréﬁg.the cells t Patent ,Literature

th i
2), and a metho T Ch |nyofyesl%ﬁ?%ﬂ??nbn%gﬁgeﬁ%ﬁg%%f€§T§§lEBﬁFé?ﬂed in a
col lected boREoMRLEOW,T LUk ds! BeanBRELUE 90 ALAI NG, BEPALL 8L yran Serum

(Patent Literature 3). According previ ous reports, bone “mar

cells are peeb@rehbypsHEt HhedolSbRIat PErSEhUM Bf cRPRLEERL WA I §.8 dONOT
of the bone marrow cells, fromthe viewpoint of conpatibility and safety

(Patent LitesatuspsddasSpaaddob) reGbhathonvhki stqPateat tki teerature [0004]
Patent Literature 1: International Publication No. W2005/007176
cranial nerve disease such as cerebral infarction, spinal
cord injury and demyelinating disease (Patent Literature
1). This treatment method is easy to practice from the
viewpoint of administering the ceils to the vein without
directly administering the cells to an affected area and,
advantageously, can be performed conveniently in general
medical settings.
[0003]

For such a treatment method, it is important to
secure bone marrow cells in an amount sufficient for
intravenous administration to a patient. Examples of
such techniques can include a system which involves
collecting bone marrow cells from a patient, then
directly acquiring the bone marrow cells in an aseptic
manner or liquid-tightly acquiring the bone marrow cells,
and administering the cells to the patient (Patent
Literature 2), and a method which involves culturing bone
marrow cells contained in a collected bone marrow fluid
in a medium containing heparin or human serum (Patent

Literature 3). According to the previous reports, bone



Patent Literature 2: National Publication of International Patent _
Application No.2008-538514 Patent Literature 3: Japanese Patent Lai d-Qpen

No. 2006- 055106

marrow cells are preferably cultured using the serum of a
patient who is a donor of the bone marrow cells, from the
viewpoint of compatibility and safety (Patent Literatures

4, 5, and o).
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Summary of Invention
Technical Problem
[0005]
Since a bone marrow fluid collected from a patient
coagulates rapidly, an anticoagulant such as heparin is

used to inhibit this coagulation reaction. Usually, it



Patent Literature 4: Japanese Patent Laid-Open No. 2009- 065854

is difficult for health-care professionals to immediately
culture bone marrow cells at the site where the bone
marrow fluid is collected from the patient. In addition,
the bone marrow cells should be cultured at a cell
processing center (CPC), which is the location of cell
culture distant from the site of bone marrow collection,
because of the need to ensure the effects and safety of
the cultured bone marrow cells. For these reasons, the
anticoagulant must be used inevitably. The anticoagulant
such as heparin, however, has been found to have
significant inhibitory effects on cell growth.

[0006]

In recent years, regenerative medicine settings
associated with the treatment of cranial nerve disease
such as cerebral infarction, spinal cord injury and
demyelinating disease have further required culturing
bone marrow cells cleanly, safely, reliably, and highly
efficiently. None of the conventional systems or methods
satisfies such needs.

[0007]

The present invention has been made to solve these
problems, and an object of the present invention is to
provide an autoserum-containing bone marrow cell culture
system and an autoserum-containing bone marrow cell
culture method for anticoagulating and culturing bone
marrow cells collected from a subject without use of an

anticoagulant in a liquid-tight state using a medium and



Patent Literature 5: Japanese Patent Laid-Open No. 2009- 065884

further culturing the resulting bone marrow cells with
the serum of the subject prepared in a liquid-tight state,
and a method for producing a medicinal composition
comprising autoserum-containing cultured bone marrow

cells as an active ingredient.

Solution to Problem
[0008]

As a result of conducting diligent studies, the
present inventors have found that the coagulation
reaction can be suppressed for a sufficient period by
mixing a bone marrow fluid containing bone marrow cells
collected from a subject with a minimal amount of a
medium. The present inventors have also found that bone
marrow cells can be cultured cleanly, safely, reliably,
and highly efficiently by mixing the bone marrow fluid
with the medium in a liquid-tight state at the site of
bone marrow collection to prepare an anticoagulated bone
marrow cell suspension, and transporting the suspension
in this state to CPC where the bone marrow cells are then
cultured, followed by culture using the autoserum of the
subject prepared in a liquid-tight state, or by mixing a
bone marrow fluid containing bone marrow cells collected
from the subject with a medium in a liquid-tight state at
the site of bone marrow collection to prepare
anticoagulated bone marrow cell suspension, directly

culturing the bone marrow cells, and transporting the



Patent Literature 6: International Publication No. W)2009/ 034708 Sunmmary
of I nvention Technical Problem[0005]

resulting cells to CPC, followed by further culture using
the autoserum of the subject prepared in a liquid-tight
state. On the basis of these findings, the present
invention according to the following aspects has been
completed:

[0009]

(1) An autoserum-containing bone marrow cell culture
system for culturing bone marrow cells collected from a
subject without use of an anticoagulant with the serum of
the subject, wherein: a bone marrow fluid containing bone
marrow cells collected from the subject is transferred at
the site of collection from a bone marrow fluid storing
syringe where the bone marrow fluid is stored to a bone
marrow cell suspension transporting vessel which is a
liquid-tightly sealable rigid vessel, and then
anticoagulated by mixing with a medium; the
anticoagulated bone marrow cell suspension thus obtained
by the mixing of the bone marrow fluid with the medium is
transported in a suspended state while stored in the bone
marrow cell suspension transporting vessel, and then
transferred to a bone marrow cell culture vessel which
cultures the bone marrow cells at the location of cell
culture, to start culture; after a lapse of a
predetermined culture period, the culture supernatant is
removed; and a medium and the serum of the subject are

added into the bone marrow cell culture vessel to perform

further culture.



Since a bone marrow fluid collected froma patient coagul ates rapidly, an
anti coagul ant such as heparin is used to inhibit this coagul ation reaction.
Usual ly, it is difficult for health-care professionals to i mediately

cul ture bone marrow cells at the site where the bone marrow fluid is
collected fromthe patient. In addition, the bone marrow cells shoul d be
cultured at a cell processing center (CBC), which is the location of cel
culture distant fromthe site of bone marrow coll ection, because of the
need to ensure the effects and safety of the cultured bone marrow cells.
For these ré886As$, the anticoagul ant nust be used inevitably. The

anti coagul ant such as heparin, however, has been found to have significant

i nhibitory effect% oh'@ettQF WA CPRODB}INT LORY PREERAY §eats,

regenerative di cine settings associ at wth the treatnent of cranial
ne?ve diseaggggﬂﬁﬁ §¥S§8We6FgPraﬁP8rE?igﬂ?’sﬁPW8F166P8 Phj 4§ S&ngne

d i [ ' h fyrth [ lLturi b |
Cloanly, sarel YRS rarT BTy oot CGRI Yot {1 el enty: Refie (01 “t RE cBnvent | onal

systers o feLhogs, gk sbi e5.5ush eeds, L0007 oy oe T8 ALESER Tnvention

has been nade to solve these pr nms, an ject o e present

invention igoh® @é?ﬂ&ﬁefﬁﬂiéuégéﬁiﬂg*§99§ﬁ58lnQ ReReumBLEaWigel | cul ture
system and an aut oserum cont ai ni ng bone nmarrow cell culture nethod for

ant i coagul asyAgngadwieuth ust 8gebonemsai oW €ekl sosel heeted £eom a subj ect
Wi t hout use of an anticoagulant in a liquid-tight state using a nmedi um and
further culsuspegstide resuspongibonecsmel omhtehl storth the bone
marrow cell suspension, and a connecting unit for bone
marrow cell suspension which is capable of distributing
the bone marrow fluid and the medium and capable of
liquid-tightly connecting the bone marrow fluid storing
syringe, the medium storing syringe, and the bone marrow
cell suspension transporting vessel; (b) a blood
collecting and storing device having a vascular puncture
needle which is inserted to the blood vessel of the
subject, a liquid-tightly sealable blood storing vessel
which stores the blood of the subject and is capable of
being centrifuged, and a connecting unit for blood
collection which is capable of distributing blood and
capable of liquid-tightly connecting the vascular
puncture needle and the blood storing vessel; (c¢) an
autoserum acquiring device having a centrifuging unit
which centrifuges the blood storing vessel where the
blood of the subject is stored to obtain the serum of the

subject; and (d) a bone marrow cell culturing device

having the bone marrow cell culture vessel.



the serum of the subject prepared in a liquid-tight state,

produci ng a nedi ci nal conposition conprising autoserum containing cultured

bone marrow cells as an active ingredient. Solution to Problem[0008]
As a result of conducting diligent studies, the present inventors have

f ound t hat

t he coagul ation reaction can

and a net hod for

be suppressed for a sufficient

period by m xing a bone marrow fluid coﬁtéining bone marrow cells coll ected
ect with a mniml anmount of a medium The present inventors

froma subj

have al so found that bone marrow cells can be cultured cleanly,

safely,

reliably, anfORilghly efficiently by mxing the bone marrow fluid with the
mediumin a liquid-tight state at the site of bone marrow collection to
prepare an anti cbagulatedubonerwar foneelinguspensiahrrodndettansporting the

suspensi on

in_this state to CPC where the bone marrqQw cells are then

cul tured, f6PLoWEE BYSEGTt GFECHSEAY ERe (ddt 0SEFBMLEE "Ehé PSuBbPdrYréhar ed
i i quid-tight st , b 1 Xi fluid t ai_ni b
mr row cel | S2EOPFaatad 1 {Bir LhE) suBPach Nt Roh RedPam FATaoM Gald. P ghe

mar r ow cel |

o e tel | SuSkbAa2bn PORE ALY VLA, RELLAY LADEERA! RaR0LLC QAL o

marrow cel |

transportingctheny £esuh iaDgaCﬁgﬁuﬁos?B’Qigg%mﬁgebxgﬁ%t E%r%'é' ture

usi ng the autoserum of the subject prepare

suspension, dire y cul'turing’the bone narrow cell’s,” and

ina [ quid-tight state.

bone

On the

basis of thgseifihdtRgSkohbenhresenteinventbensacaordhndpheting fol | owing
aspects has been conpl eted: [0009]

vessel which stores the bone marrow cell suspension, and
a connecting unit for bone marrow cell suspension which
is capable of distributing the bone marrow fluid and the
medium and capable of liquid-tightly connecting the bone
marrow fluid storing syringe, the medium storing syringe,
and the bone marrow cell suspension transporting vessel;
(b) a blood collecting and storing device having a
vascular puncture needle which is inserted to the blood
vessel of the subject, a liquid-tightly sealable blood
storing vessel which stores the blood of the subject and
is capable of being centrifuged, and a connecting unit
for blood collection which is capable of distributing
blood and capable of liquid-tightly connecting the
vascular puncture needle and the blood storing vessel;

(c) an autoserum acquiring device having a centrifuging
unit which centrifuges the blood storing vessel where the
blood of the subject is stored to obtain the serum of the
subject; and (d) a bone marrow cell culturing device
having the bone marrow cell culture vessel.

[0012]



(1) An autoserumcontaining bone marrow cell culture systemfor culturing
bone marrow cells collected froma subject wthout use of an anti coagul ant
with the serum of the subject, wherein: a bone marrow fluid containing bone
marrow cells collected fromthe subject is transferred at the site of
collection froma bone marrow fluid storjng syringe where the bone marrow
fluid is stored to a bone nmarrow cell suspension transporting vessel which
is aliquid-tightly sealable rigid vessel, and then anticoagul ated by

m xing with a nmedium the anticoagul ated bone marrow cell suspension thus
obt ai ned by the ffki Ageotutpecbonecaarpdniffubdnei nhrrhe mediumis
transported in _a suspended state while stored in the bone marrow cell
suspensi on FHPaR8p6r VARG TRedSePrdaRg therd 20 r &Fsf(Er redhEged théhe Mamcow cel
cul ture vessel which_cultures the bone marrow cells at the |ocation of cel
culture, to™8taPt EﬁﬂﬁuFB?pﬁpﬁéPnatF3B§806Flggpﬁgﬁéﬁérﬁ?ﬁe&h@ulture peri od,
t he culturefggggrggtagg i%nrgnnv d; ang Z qedig?1%nd t he s%tunlof,the

subj ect are added T'Ht 5°PRE"EENE dar r 8 cel? Elft GPE TEESEFTH G IpErEdr m
further CU'EHEebonEOQQQLQ .cell(g% %Qﬁs%gkoﬁggughgo@%ﬁhg%gg bone mar r ow
cell culture systen1accorg|ng fo (1 , conprising at [east ofe of the

fol | owi ng d@Mmﬁ@ﬁeﬁQ)(?ﬁb)(e§C£1t@QQsﬁgltiﬁé)v@sQ%@etﬁﬁérQWi%ﬁl| suspensi on

storing device having e bone marrow fluid storing syringe, a nmedium
storing syrtsgeuMbiebest ehescanmedtuny thetbene mBREOWseebLl; suspensi on
transporting vessel which stores the bone marrow cell suspension, and a
connecti ng smspefioiobonethmathoewineklkisusppaseonatwbhehbbsecapakbe of
distributing the bone marrow fluid and the nedi um and capabl e of

| i qui d-ti ght¢yl conseershgnt heabopernangovefbald $for engrsyspngeintthe medi um
storing syringe, and the bone marrow cell suspension transporting vessel,;
(b) a bl ood"edF¢bci¢hl WnHckt epAgndevtee havi hgtarvascebacepafictbee needl e
which is inserted to the bl ood vessel of the subject, a liquid-tightly

seal abl e blOOW STHTTNY VebsePUSPPLhl SR oF B3R BLBGdVBFSEhestbj ect and is

capabl e of being. centrifuged, and a connecting unit for blood collection
mh?ch is cxﬁﬁﬁﬁé?%ﬁ %ﬁ%ﬁ??%%?iﬁ% %¥%%ﬁd%§daEag5%|EleW¥F€u?d-tight|y

connecti ng r eed| e and the blood storing vessel; (c)
an autoserJ%§§%¥U|§#%%£d@%g%%yﬁg$$%ggﬁf%%ﬁtF??Eg?ﬁ%vﬁ%f? aﬂFgﬁrﬁﬁntrifuges
t he bl ood | é%%ﬁ% r e od. pf _t |.ect .1 e 0 obtain
t he serunlg%g?%gggﬁbjec ﬁﬂgﬁdﬁ?g?'égggnggﬁa?r%ﬁf%%?*gguf%ﬁ??%gidge%ce

havi ng the tone merrOw &ell St S VesSeling [ 091dd connec£§%gT?§r S

aut oserum cont ai ni ng bone marrow cell culture system according to 315,
conpri sing it.ke fol |fowdtg wemi cRsr ()spdiyiod £)a Sdbdd)pot@) rarbone marrow
cell suspension storing device having the bone narrom/f$uid storing
syringe, a swedieumistror iargl syrtimiged o cth &:10ress@e meddum atdea beaek mar r ow
cell suspension transporting vessel which stores the bone narrow cel
suspensi on,foand usRseriant iwig amige ¥ert bonkey neowmow tedtesuspenst on which is
capable of distributing the bone marrow fluid and the nedi um and capabl e of
li qui d-ti ghtISPScGMEQTHE'E R Hde nmarrow fluid storing syringe, the medi um
storing syrb@g%, and the bone marrow cell suspension transporting vessel;
(b) a bl ood Iﬂecting and storing device having a vascul ar puncture needl e

which is insert to,.the bl ood vessel of .the subject, a |liquid-tightl
seal abl e bl ood g?br?%ﬁ 385§5Frﬁﬁf88n§?&Pé§gtF@nﬁi5@&15?'fﬁgﬂsubjegt axd i's

capable of helng COLELLUgR.. ANd P COMELI MY unid, {0y, blgod el ection

which is capable o istributing ood artd capabl e of ' 1'i'qui

connect i ngchBepyaseulsatb RuRCte eede and ddhe hleed SiQldngvesas |
and (i1): (h) a storing vessel tube which communicates the
connecting unit for blood collection with the interior
space of the blood storing vessel; and (i) a storing

vessel vent which communicates the interior space of the



(c) an autoserum acquiring device having a centrifuging unit which
centrifuges the blood storing vessel where the bl ood of the subject is
stored to obtain the serumof the subject; and (d) a bone nmarrow cell

cul turing device having the bone marrow cell culture vessel. [0012]

(4) The autoserum containing bone marrow cell culture systemaccording to
(2) or (3), wherein the bone marrow celT” suspensi on transporting vessel has
the foll owi ng conmponents (e) and (f) and the connecting unit for bone
marrow cel |l suspension has the follow ng conmponent (g): (e) a transporting
vessel tubebwabdhstomanai vaseslt Wetbormtetriing anatef endbare pmarticwdcel
suspension wth the interior space of the bone marrow cell suspension
transporti ngtves§efFiP(V}th &r BRSPOPEI HgSTedsERNeAl LkRircchhesmuni cates the
interior space of the bone marrow cell suspension transporting vessel wth
exterior spBE8VERES| 82previdedral PRSCEipIWCER ¥SPFansporting vessel vent
filter that ngﬁgnts bacteria fromentering the vent; and (g) a three-way
st opcock fo# marrow cel |l suspensi on having three connecting ports,

(& 8 TIrSt pord) Ife SURRENS] O o8, SECONG, A0 TOL, SusRens| on. and a
|

third port for suspension, a co or suspensi on | ectively

conmuni cat esy i Mer9f s hess geea%&&hangogﬁﬁ-OEOQéﬁlto (4),(g%ela§n
| cultu

aut oser um cont al ni ng bone nmarrow ce re system according to any of

(2) to (4),cmbepebbdtbsl bbeednst aringryessgl abascthesf gl Lowbag component s
(h) and (i): (h) a storing vessel tube which conmmuni cates the connecting

unit for bloolleotlegtion sidhihhedbntesi pavspaceantihbrebl oag storing
vessel; and (i) a storing vessel vent which comruni cates the interior space
of the needle which is a blood collection needle capable of
maintaining a state inserted to the blood vessel of the
subject; an indwelling needle connection tube connected
with the indwelling needle; a liquid-tightly sealable
blood storing vessel which stores the blood of the
subject and is capable of being centrifuged and has the
following components (j) and (k); a syringe for blood
collection which is capable of collecting and storing
blood from the subject in a liquid-tight state and
capable of pushing the blood out; and a three-way
connecting unit for blood collection which is capable of
distributing blood and capable of liquid-tightly
connecting the indwelling needle connection tube
connected with the indwelling needle, the syringe for
blood collection, and the blood storing vessel, and has
the following component (1): (j) a storing vesseL tube
which communicates the three-way connecting unit for

blood collection with the interior space of the blood

storing vessel; (k) a storing vessel vent which



- 10 - Dblood storing vessel with exterior space and is provided at its tip
wth a storing vessel vent filter that prevents bacteria fromentering the
vent. [0014] (6) The autoserum containing bone marrow cell culture
system according to any of (2) to (4), wherein the blood collecting and
storing device is a blood collecting and storing device having: an

i ndwel i ng needle which is a bl ood col 1€t on needl e capabl e of nmai ntai ni ng
a state inserted to the blood vessel of the subject; an indwelling needle
connection tube connected with the indwelling needle; a liquid-tightly

seal abl e bl coodmshorcahgsvebselinwhrchrstpres bliethkobdoofl shersubj ect and is
capabl e of being centrifuged and has the foll ow ng conponents (j) and (Kk);
a syringe foesbebodithbl buteronrwabehei sndapabbeovfidedl hécticagtard storing
bl ood fromthe subject in a liquid-tight state and capabl e of pushing the
bl ood out; WhHNa2tAFeelndyvesnfécVPRy GhlteFoFNBFoBdSEBNIFEcPRERSWARCh i

capabl e of distributing blood and capable of |jquid-tightly connecting the
i ndwel | i ng EE%%|%HE%ﬁthtFBﬁ YEBE;caﬂﬂeé%édamfbge?ﬁ@avnaﬁﬁpFPﬁé heédl e, the

syringe for, bl ood co | e tionh and tp bl ood st0£ln8 vessel, .and has the
P11 ow ng_conpenere ot ELoR na?ite, it essert PR HRER St omminy cares the
th - t) J I L ect i ) t | i f
the bl oo StorTngbamsenrt Throd SPBHELt TE L R e BBl e he

interior spage1Of+ihe, bhgdsstRiingoyessel Wt hogXLEl i Ok $BACe @RI S
provided at its tip wth a storing vessel vent filter that prevents

bacteria frementeripgobhecyentcrand (A)chR tbree:way1st epeackikarehl ood
col l ection having three connecting ports, i.e., a first port for bl ood

col | ecti on, two set otide por tofimecbl vodpesotbection, and a third port for bl ood
collection, and a cock for blood collection which selectively conmuni cates
two of thesed@bmhecting ports. [0015] (7) The autoserum containi ng
bone marrow cell culture systemaccording to any of (1) to (6), wherein the
culture is started Bine e tadditinrr @it al el s diarrhecskerk um of t he

subj ect when the bone marrow cel| suspension is transferred to the bone
mar r ow cel ISELUIHER eSY sl 2cFopdb}g to any of (1) to (6), wherein

the culture is started by the addition of a medium and/or
the serum of the subject when the bone marrow cell
suspension is transferred to the bone marrow cell culture
vessel.

[0016]

(8) An autoserum-containing bone marrow cell culture
system for culturing bone marrow cells collected from a
subject without use of an anticoagulant with the serum of
the subject, wherein: a bone marrow fluid containing bone
marrow cells collected from the subject is transferred at
the site of collection from a bone marrow fluid storing
syringe where the bone marrow fluid is stored to a bone
marrow cell culturing and transporting vessel which is a
liquid-tightly sealable rigid vessel that stores an

anticoagulated bone marrow cell suspension obtained by



(8) An autoserum containing bone marrow cell culture systemfor culturing
bone marrow cells collected froma subject wthout use of an anti coagul ant
with the serum of the subject, wherein: a bone marrow fluid containing bone
marrow cells collected fromthe subject is transferred at the site of
collection froma bone marrow fluid storing syringe where the bone narrow
fluid is stored to a bone nmarrow cell cUlturing and transporting vessel
which is a liquid-tightly sealable rigid vessel that stores an

anti coagul ated bone marrow cell suspension obtained by - 12 - mxing the
bone marrownfikihd whehbanmedhumpandlstdr wétouhbt nediof ehd boaetmar r ow
cells, and then m xed with the nediumto Eerforn1anticoagulatLon whi | e
starting cuFthfBref of hEhBohenfalprEWCeFES sy hanfe§ORR figXB6ne iivdr oW cel
suspension is transported in a cultured state while stored in the bone
narrom1ce||m%ﬂFPﬂrFggPEHEOFWaﬁgbéFP?HQlGE%§€IWhéﬁﬁe?tﬁrFéBQec8ﬂt§re

pr edet er m ne |ture period, t culture suEiEnata t 1s renoved; .and at

Phe Tocat | o of FEePPRELREGrEY 5o Taar urfandCERL- CaPURPar FRE oUbrElt ar o
added int o Lheobgoe ot comgeLlogplhuting and.-heansgeriingayessel to

perform fur ure. e autoserumc arni ng bone

marr ow cel | re.s e c i 8 Sl of the
Tl | owi ng dovrces TryYRLPRLAECARELON, LO18 B EOTRRLC LAl Bk o R c e, Phg

devi ce havingstbe; bgneepasrompbbubd st préngrsyhinNga, calBdeupest oHi, Ng
syringe which stores a nedium the bone marrow cell culturing and
transporti nghyesseturandupeecnanesti bg venbvéar hndeatathewleekkisuspensi on
which is capable of distributing the bone marrow fluid and the nedi um and
capabl e of ¢iqueéditeghthyecoaneeding &¢he bbaesemnmowtftbedssboechg syringe,
the medi um storing syringe, and the bone marrow cell culturing and
transportin@rﬁe%@é#@ 1189 Bhelbode correeri pglandustoring dedi ce having a
vascul ar puncture needle which is inserted to the bl ood vessel of the

subj ect, a FTRRFRRTTHHIY | yo3eal abP ePBT BOH st OF FRGT vedsbrre. 13 -

[0017]

(9) The autoserum-containing bone marrow cell
culture system according to (8), comprising at least one
of the following devices (i), (ii), and (iii): (i) a bone
marrow cell culturing device having the bone marrow fluid
storing syringe, a medium storing syringe which stores a
medium, the bone marrow cell culturing and transporting
vessel, and a connecting unit for bone marrow cell
suspension which is capable of distributing the bone
marrow fluid and the medium and capable of liquid-tightly
connecting the bone marrow fluid storing syringe, the
medium storing syringe, and the bone marrow cell
culturing and transporting vessel; (ii) a blood
collecting and storing device having a vascular puncture
needle which is inserted to the blood vessel of the

subject, a liquid-tightly sealable blood storing vessel



whi ch stores the blood of the subject and is capable of being centrifuged,
and a connecting unit for blood collection which is capable of distributing
bl ood and capable of liquid-tightly connecting the vascul ar puncture needl e
and the bl ood storing vessel; and (iii) an autoserum acquiring device
having a centrifuging unit whi ch centrl%gggs t he bl ood storing vessel where
the bl ood of the subject is stored to obtain the serumof the subject.

[ 0018] (10) The aut oserum contai ni ng bone marrow cell culture system
according to (8), conprising the follow ng devices (i), (ii), and (iii):

(i) a bone warrbwstekbsctheubilngddevi teehavbogcethenbone wappdwef lodi d
storing syringe, a nmediumstoring syringe which stores a nedium the bone
narrOM/ceIIb@ﬂﬂﬁu?ﬁﬁéraﬁég?ﬂan§ﬁgrﬁlﬁ§n06§§ép9 dhdtafesnréeridng unit for

bone narrow c susgen5|on whi ch i s_capabl e of dIStrIbUtIn% t he bone
mar row f 1 ui 8° ﬁﬁCFHQ nﬂaﬁﬁﬁ1éﬁdcéﬁﬁﬁﬁﬁeoéfdF?ﬁﬁFHuFﬂﬁﬁtP}OS nA&Eti ng t he

%P?pﬁééf’%%#@ﬂﬁ ho bhd"ErahSABH Y nEoUBSEBITS( P} 3251858 50l | ecti ng gﬁze
bl ood vesseP S PR Loy Lar B RGP P e b o d5F e by 304 Stdring vesse
whi ch store§ntQ§t9£@99m0£c&a§r§HQJsg@lé@dhaélﬁspébhgneEl@ﬁbeag; %&lfuged

and a connecting unit for blood collection which
d|5tr|bUt|nﬁhD&BOQeﬁﬂglﬁaﬁégl@h@fblbgglthkghé|¥e§gameﬁhbﬂg the vascular
puncture needl e and the blood storing vessel; and (iii) an autoserum

acqui ring devoce baving auseatti isgsbgreni towbbehinenhei fggens bhethkood
storing vessel where the blood of the subject is stored to obtain the serum
of the subjedtief0019] (11) The aut oserum contai ni ng bone marrow cel
culture systemaccording to (9) or (10), wherein the bone marrow cell

cul turing ah¥t%ansporting vessel has the foll owing conponents (iv) and (v)
and the connectln unit for bone marrow cell suspension has the foll ow ng
component (vi): ) Q?%nﬂ%39§@ﬁf%uﬁPﬁW%ﬂﬂﬁﬂﬁtbQRf\ﬂ%ﬁ%ﬂwt@ﬁk;WM|ch

comruni cat es he connectln uni ne marrow cell suspe n wth the
interior sdﬂﬁt %?et%%ﬁ%%me§%%9¥ ﬁ?%e¥? &%itu??%@rhﬁﬁn?rﬁﬂg g?#?ﬂ§l9gssel;

(v) a cmingévﬁhand tranﬁpo thgjv fo CUF%Lrghbon%gggrggggatii t he

interior space 0 the bo ar 70w Ing a ing vesse

wi th exter'éuléu¥gﬁgvent §¢rﬁév1§§dtﬁé ihESe LhP ¥6&hffu5?'585£98 and

transporting vesse l'ter at prevents act erira rrom ent %I’I ng the

vent; and (Mj)iyd hreend@yustopeock, for-pone PRI LW eslhs syspensi,an havi ng
three connecting ports, i.e., a first port for suspension, a second port

for suspensiran,b@d nga bW doOr tod Dy SUSPENsd Ofr a AdEo Bt COGKvEE=SUSPENsi on

whi ch sel ectively communi cates two of these connecting ports. [0020]
and a connecting unit for bone marrow cell suspension
which 1is capable of distributing the bone marrow fluid
and the medium and capable of liquid-tightly connecting
the bone marrow fluid storing syringe, the medium storing
syringe, and the bone marrow cell culturing and
transporting vessel; (ii) a blood collecting and storing
device having a vascular puncture needle which is
inserted to the blood Vessel of the subject, a liquid-
tightly sealable blood storing vessel which stores the

blood of the subject and is capable of being centrifuged,

and a connecting unit for blood collection which is



- 15 - (12) The autoserum contai ning bone marrow cell culture system
according to any of (9) to (11), wherein the blood storing vessel has the
foll owi ng conponents (vii) and (viii): (vii) a storing vessel tube which
comuni cates the connecting unit for blood collection with the interior
space of the blood storing vessel; and {vjii) a storing vessel vent which
communi cates the interior space of the % ood storing vessel with exterior
space and is provided at its tip with a storing vessel vent filter that
prevents bacteria fromentering the vent. [0021] (13) The

aut oser um céaPabhrngfbdnetmabrowneeblloedl eudecepsbém aécardiuig-to any of
(9) to (11), wherein the blood collecting and storing device is a bl ood

col l ecting an@"stdr FRRNAEVIRE RAGI H§SCHASENAWEFEIHg Aesare whdchlies a bl ood

col | ection needl e capabl e of intaining.,a state inserted to .the bl ood
vessel of t gogﬁbfg8g}n8nvFﬁﬁ F1 #Rg ﬁégaﬁeaEOﬁHEEF?SHmtGSQH&Sﬁﬁ@Cted with

the i ndwel || needle; a Liquid-tightl seal abl e bl ood, starin ssel which
stores the %ggﬁaeo aY%%gsﬁb?EEEréﬁ 915 cﬁ%églghéfgbgFﬁﬁr&gﬁﬁﬁgf% &d and has

the fol | oW Pgo5OMRERENS (LXbBNLLXL: cAcSHILBACEOLND B0 el ection which

is capable of collecting and storing blood fromthe subject in a
i qui d-ti ghttskaecangpeapabtge OkePURNL AL hBEshhoedrout; and a three-way
connecting unit for blood collection which is capable of distributing bl ood
and capabl efof1diquid-tightly - 16 - connecting the indwelling needle
connection tube connected with the indwelling needle, the syringe for blood
col l ection, and tlhe Bcodhistare ngn-wessed iandy hasnd hea f0bl ové hy conponent
(xi): (ix) a storing vessel tube which comunicates the three-way
connect i ng einltufoershioon eotdedtinontei thH) the (hOeri ehespavetbé bheebl ood
storing vessel; (x) a storing vessel vent which communicates the interior
space of tHERBIIHEStbrinhtyvessel angt hraxteerbingpueasahdhps phevi ded at
its tip mﬁag-ﬁgstorizgjvessel vent filter that prevents bacteria from
CveEml%

entering t PR E hfe8l vy st bpcdek Fof BPBBECESNFeEibn
having L e, CNECtLIB BOTLE | e L oL 0Lk | 1 PLood ool ect fon,
A ot Pry A AAn] Gl eoH O MLl 85t INg! Vr SRUPUAL ERLCP. LY, OF these
tube which communicates the connecting unit for bone
marrow cell suspension with the interior space of the
bone marrow cell culturing and transporting vessel; (v) a
culturing and transporting vessel vent which communicates
the interior space of the bone marrow cell culturing and
transporting vessel with exterior space and is provided
at its tip with a culturing and transporting vessel vent
filter that prevents bacteria from entering the vent; and
(vi) a three-way stopcock for bone marrow cell suspension
having three connecting ports, i.e., a first port for
suspension, a second port for suspension, and a third
port for suspension, and a cock for suspension which

selectively communicates two of these connecting ports.

[0020]



(14) A method for culturing bone marrow cells collected froma subject

W t hout use of an anticoagulant with the serumof the subject, conprising:
a bone marrow cell suspension preparation step in which a bone marrow fl uid
cont ai ni ng bone marrow cells collected fromthe subject is anticoagul ated
by mxing wwth a mediumin an anount gpp%opriate for the amount of the bone
marrow fluid in a liquid-tight state at the site of collection of the bone
marrow fluid to prepare an anti coagul ant-free bone nmarrow cell suspension;
a blood collection and - 17 - storage step in which blood is collected
from the subject (Wt hbue AdEPEFBRIOFORRE ARtNEoAgRtaRerand sedited in a
liquid-tight state in a blood storing vessel capable of being centrifuged;
an autoseruﬁPiEHEFs?V?BﬁmsFESOFﬁl%ﬁigﬁ £he Bﬁodé)sFSrﬁﬁé)ve§%€ﬁeWWere t he

bl ood of th Lect, i tored i entri e obtain the serum of the

sugfept; a_ggég %ﬁ??o%ﬁgiﬂpgcﬁﬁ%gﬁi E?éLEH% &ﬁﬁERWEH8IS8WQOH%PF%W cells

bone marrow Gt ERRPErEY Reogr R R g e R rep T
: pernatant renoval step in

whi ch the C&'b&u&lﬁﬁiééﬁ@@é”éﬁé”&oﬁﬁ@&@%ﬂ%Egn%o%knﬁl%h' Bohgebenpyed fromthe

bone marrow cell culture vessel wt us-cul tured bone marrow cells

attached t hgiehothandnearaytosgsum sediye 8ddbli 9Rosti e kRswhich e
obt ai ned serum of the subject and a nedium are added to the bone marrow

cell culturevvesseh widbhihbevbopel menowssetbhscathaahedtthergto. [0023]

(15) A nethod for culturing bone marrow cells collected froma subject

wi t hout useliwnfeahomnspzoagaf anbewbibotihetseinum obssheé siubheekfeeanpri sing:
a bone marrow cell suspension preparation step in which a bone marrow fl uid
cont ai ni ng PoRES naiRd ol ceFPsidel| @t bdsf F o vhehsabpeerihg #asksedagul at ed
by mxing with a_nediumin an anount appropriate for the anount of the bone
marrow flui €1h B Fei 6Ret ghtegente aectpeisai f606f cBEEFéREi 6heoferlie bone
narrOM/quiP 6% ﬁrepare an anticoagulant-free - 18 - bone narrow cel
suspensi on; W4t bod collection and storage step in which blood is collected

fromthe subject,w thout addition of an .anticqaqgulant and stored in a
(2 ho afva

liquid-tight state’in a Bl'ood storing vesseld (%a bI"E 0t beT Ty cent ri f uged:;

an autoserwmjgﬁggs%&égghggé%é#§% ich é?ﬁ g%opg)3%€2%g9%ve§§gke$gere t he

bl ood of the subject” is store entrifuged t he serum of the
subj ect; adngTRYd AW LRIt SUSRENST O M XE Wivice is a blood

collecting and storing device having: an indwelling
needle which is a blood collection needle capable of
maintaining a state inserted to the blood vessel of the
subject; an indwelling needle connection tube connected
with the indwelling needle; a liquid-tightly sealable
blood storing vessel which stores the blood of the
subject and is capable of being centrifuged and has the
following components (ix) and (x); a syringe for blood
collection which is capable of collecting and storing
blood from the subject in a liquid-tight state and
capable of pushing the blood out; and a three-way
connecting unit for blood collection which is capable of

distributing blood and capable of liquid-tightly



preparation step in which the prepared bone marrow cell suspension is m xed
with a nmedium and/ or the obtained serumof the subject to prepare a bone
marrow cell suspension mxture; a bone marrow cell culture step in which
the bone marrow cells contained in the prepared bone marrow cell suspension
m xture are cultured in a bone marrow c %I_culture vessel; a culture
supernatant renoval step in which the culture supernatant containing
floating cells is renmoved fromthe bone marrow cell culture vessel with the
t hus-cul tured bone marrow cells attached thereto; and an autoserum nmedi um
addi ti on st épnnaciiingh thise lobivailaddgs ecemlel comeestljoacttuired a nmedi um are
added to the bone marrow cell culture vessel with the bone marrow cells
attached théPBPECtPdoZAfh the ipdgpliRadmberedcactdrdisng inge( )Y, wherein

the total apmount. of _.the nedia mxed with the bone marrow fluid in the bone
marrow cel | °sG8p eﬁgﬁgﬁcﬁﬂ?PuréngrtpﬁebQBPQIS§8ﬁﬂ&9 VRESEtoGRC &Rt he medi um

di h fl d dth t th
ggtg?ngg ggrun1o E?ﬁtlggbcggpoﬁﬁdi ﬁg?ﬁ 3&% b%hé %%ﬁP&Wgﬁggf " ﬁﬁF%e gone

| th nqynt of the
ggagoﬁ;EEOMI éﬂegg?@gﬁg%ékgéeth%1§?&$ge%nétﬁ%g accorglnél% gny of (14) to
(16), wherepnotbhecameunt s 8RPLOPRI ahe Egrcek%ra%a% gf: the RaRe marrow
fluidis 1.5 tinmes to 6 tinmes the anmount of bone marrow fluid. [0026]

storing vessel; (x) a storing vessel vent which
communicates the interior space of the blood storing
vessel with exterior space and is provided at its tip
with a storing vessel vent filter that prevents bacteria
from entering the vent; and (xi) a three-way stopcock for
blood collection having three connecting ports, i.e., a
first port for blood collection, a second port for blood
collection, and a third port for blood collection, and a
cock for blood collection which selectively communicates
two of these connecting ports.

[0022]

(14) A method for culturing bone marrow cells
collected from a subject without use of an anticoagulant
with the serum of the subject, comprising: a bone marrow
cell suspension preparation step in which a bone marrow
fluid containing bone marrow cells collected from the
subject is anticoagulated by mixing with a medium in an
amount appropriate for the amount of the bone marrow
fluid in a liquid-tight state at the site of collection
of the bone marrow fluid to prepare an anticoagulant-free

bone marrow cell suspension; a blood collection and



(18) The nethod according to any of (14) to (17), wherein the bone marrow
cells contained in the bone nmarrow cell suspension or the bone marrow cel
suspension mxture are cultured for 4 days to 7 days in the bone marrow
cell culture vessel. [0027] (19) A nethod for directly culturing bone
marrow cells collected froma subject_m&%hgut use of an anticoagul ant and
further culturing the resulting cells with the serum of the subject,
conprising: a bone marrow cell suspension preparation step in which a bone
marrow fluid containing bone marrow cells collected fromthe subject is
ant i coagul até@rBygenmskerg 1w whighmedioom ils aeldeoted dppromhieatsaitieriett he
anount of the bone marrow fluid in a bone marrow cell culturing and
transporti nyr\re888él 2dfth 18N Pdupd- ENGACOSERLeNdt afRe ssioredofincd | ection of
t he bone HBFKOMLBL%Ld %oﬁgrgpare an__- 20 - anticoagul ant-free bone marrow
cel | suspensi-8H:9atHah Prow CePl PRPEUPE CERAA % VERSHdr C28EE3 S R Twhi ch t he
bone narrom%gﬁhls cont ai-ned .i.n_t he regared bone ggtrow %ell.sus eng%on are
0 e

transported En&fGEALIERSF 2BePPTCAFT e AAINIE TEdPPUPEFD i1t HE Y
[ | i - i L; | [ | I d
marrow cel | cgul bubLAgSAd; EAYSROLL | NgoYessal Fﬁgegoggegge SoLLon.an

storage step i n which od”is collected from u Wi addi tion

of an anticoagytaptqand staredrifed kbaubdxthobhestat eyl Brachlood storing
vessel capable of being centrifuged; an autoserum acquisition step in which

the bl ood stabisgrtyessebnwhaeerbhecbl 0oduotutBessupj eat whs st ohed is
centrifuged to obtain the serumof the subject; a culture supernatant
renoval stepona mhrcbwt beltsl taneasnpéar nat aht pespairsingohkoabiragwcel I's is
renoved fromthe bone marrow cell culturing and transporting vessel wth

t he t hus- cufeit edubpaeshanranecehl suattiathed bheeemerrandcanlaut oser um
medi um addi tion step in which the serumof the subject and a nedium are
added to theUboWeS naPf oW cef | CelFvtei AgrandatrRhspOreiAg vesselinwith the
bone marrow cel |l s attached thereto. [0028] (20) _The nethod according

to (19), whEFEFh thHe Dohevhar PoRPERRTaREI tORFA§RARY fFaREpBAt FAR§LFessel is

a cell culture flask %0029
1s removed

rom lhe bone marrow cell culture vessel with
the thus-cultured bone marrow cells attached thereto; and
an autoserum medium addition step in which the obtained
serum of the subject and a medium are added to the bone
marrow cell culture vessel with the bone marrow cells
attached thereto.

[0023]

(15) A method for culturing bone marrow cells
collected from a subject without use of an anticoagulant
with the serum of the subject, comprising: a bone marrow
cell suspension preparation step in which a bone marrow
fluid containing bone marrow cells collected from the
subject 1is anticoagulated by mixing with a medium in an
amount appropriate for the amount of the bone marrow

fluid in a liquid-tight state at the site of collection

of the bone marrow fluid to prepare an anticoagulant-free



(21) The nethod according to (19) or (20), wherein the anmount appropriate
for the anmount of the bone marrow - 21 - fluidis 2 tinmes to 4 tinmes the
anount of the bone marrow fluid. [0030] (22) The nethod according to
any of (19) to (21), wherein the bone marrow cells contained in the _
prepared bone marrow cell suspension grfSCyltured for 4 days to 7 days in
the bone marrow cell culturing and transporting vessel. [0031] (23)
The nethod according to any of (14) to (22), wherein the blood storing
vessel is a rigid vessel. HOOBZ] , (24) A nmethod for producing a
medi ci nal cEORPESMBILERVCERPHI siungenad can achilwed wyrlédicérion ok narr ow
cells that have been collected froma subject wthout use of an

ant i coagul aftC&RAScElFEar ed WEERDt Ré OSEl b 6P lilketschifeom tdenprisians: a

bone marrow cell suspensi.on preparation step in which a bone marrow fluid
cont ai ni ng H&ﬁgo gaﬁgéppsOéoﬁpeépédcpﬁgHﬂ?ﬁé &uhj 8ECLEE dmt ifcoagul at ed

oy 70, AR B TECLAT 9,20, SEOUNL BB aBrLSts (ot L oyt of, Lhe bone

WHFFOM/f|UigeHHgDEQH@EQfﬁaeaQtEEOQQHEQQEﬁRrS%qgggﬁtq%ﬁrgwe%ehk which
the blood storing vessel where the blood of the subject
is stored is centrifuged to obtain the serum of the
subject; a bone marrow cell suspension mixture
preparation step in which the prepared bone marrow cell
suspension is mixed with a medium and/or the obtained
serum of the subject to prepare a bone marrow cell
suspension mixture; a bone marrow cell culture step in
which the bone marrow cells contained in the prepared
bone marrow cell suspension mixture are cultured in a
bone marrow cell culture vessel; a culture supernatant
removal step in which the culture supernatant containing
floating cells is removed from the bone marrow cell
culture vessel with the thus-cultured bone marrow cells
attached thereto; and an autoserum medium addition step
in which the obtained serum of the subject and a medium
are added to the bone marrow cell culture vessel with the
bone marrow cells attached thereto.
[0024]

(16) The method according to (15), wherein the total

amount of the media mixed with the bone marrow fluid in
the bone marrow cell suspension mixture or the total sum

of the amount of the medium or media mixed with the bone



suspension; a blood collection and storage step in which blood is collected
fromthe subject without addition of an anticoagulant and stored in a
liquid-tight state in a blood storing vessel capable of being centrifuged;
an - 22 - autoserumacquisition step in which the blood storing vessel
where the bl ood of the subject is storedg,is centrifuged to obtain the serum
of the subject; a bone marrow cell culture step in which the bone marrow
cells contained in the prepared bone marrow cell suspension are cultured in
a bone marrow cell culture vessel; a culture supernatant renoval step in
whi ch the clEEo¥ Ldperharshtt heorgiumitng f [t iof adeldss Sescumervethd rom t he
bone marrow cel.l %ulture vessel wth the thus-cultured bone marrow cells
attached t h&PEYECTald*&M Hditos &PFmPed Mardddi thilor and e st ep i n

whi ch the obtained serum of the subj.ect and a dium are added to the bone
mar r ow cel | lI:%1(“:ﬁurrtotvfr ge\?ésgéIISp\ﬁntsﬁoPhgh %H&en’&rsr é\rxl%&&eﬁs &t Pachddsshddt o to

culture theaﬁ%bh?'okogﬁé]bone ma&%%% %lgg%hOd for producing a medicinal
conposition conprising, as an active ingredient, bone marrow cells that

have been cobbeeted froma subject w thout use of an anticoagul ant and
cultured with the serumof the subject, conprising: a bone marrow cel

suspensi on prepa(atj orhStep: hdd WakEHrai ReNec Mak oMt L ukd cgntapni ng bone
marrow cells collected fromthe subject is anticoagulated by mXxing with a
nmedi um i n amhameint tappaspuhat epbebpihetaneynt tab theubene FmenowWflui d in

aliquid-tight state at the site of collection of the bone marrow fluid to
prepare an Barrevaglbadt ifr éeSboneematpow cehksstuapenasban: arbl-eed
collection and storage step in which - 23 -

bone marrow fluid.

[0026]

(18) The method according to any of (14) to (17),
wherein the bone marrow cells contained in the bone
marrow cell suspension or the bone marrow cell suspension
mixture are cultured for 4 days to 7 days in the bone
marrow cell culture vessel.

[0027]

(19) A method for directly culturing bone marrow
cells collected from a subject without use of an
anticoagulant and further culturing the resulting cells
with the serum of the subject, comprising: a bone marrow
cell suspension preparation step in which a bone marrow
fluid containing bone marrow cells collected from the
subject is anticoagulated by mixing with a medium in an
amount appropriate for the amount of the bone marrow
fluid in a bone marrow cell culturing and transporting

vessel with a liquid-tight state at the site of

collection of the bone marrow fluid to prepare an



bl ood is collected fromthe subject w thout addition of an anti coagul ant
and stored in a liquid-tight state in a blood storing vessel capable of
bei ng centrifuged; an autoserum acquisition step in which the blood storing
vessel where the blood of the subject is stored is centrifuged to obtain
the serum of the subject; a bone marrow,gell suspension m xture preparation
step in which the prepared bone marrow cell suspension is mxed with a
medi um and/ or the obtai ned serum of the subject to prepare a bone nmarrow
cell suspension mxture, a bone marrow cell culture step in which the bone
mar row cel | $°¢oRCAITNEdHT ffe ProdFared 1ooh € Sihdr BEWREEIS I osus Fersiten ni xt ur e
are cultured in a bo mar.row cell culture vessel; a culture supernatant
removal stepfn O\W/nicc?ﬁit FELEWEUPE s FENFRCAH SEaRt diPnivig Y dard RPneel |'s i s
renoved fro%gghgwb%gﬁlgarr%w celh cuI% re vessel with the thus-cultured
bone marrow €Y &ttachEG tRerE o "ahd Cak "ahESSEr B Fediidho4dditli’on and
'o%ctofa%%ﬁ medi um ar e

cul ture Ste@uﬁgewgkgg cae %P%ﬁ%gﬁgtéﬁr%gl%%etq%cﬁ%?he bone marrow cell s

added to the ne marrow ce ure vessel wit
attached thenetqrk0oy,auhbuEe1t@ccelhS + NEOR3AL marrow(%@hlAdﬂygﬁﬁig r
produci ng a nedi ci nal conposition conprising, as an active I ngredient, bone
marrow cel | antthatahaperbeas ¢ekkected bnemuacsubiest oW theutstése Lf an
anticoagul ant, then directly cultured, and further cultured with the serum
of the subjetep tonphishngload is24oilbenedmérbawteel kusyspensii®mout
preparation step in which a bone marrow fluid containing bone marrow cells
col lected #ddntihe s@bpectniscanyiiteagubatiedtbyeni Xxnng Witghia-nedingm i n an
anmount appropriate for the anount of the bone marrow fluid in a bone marrow
cell cul turfrgtandnt rahspedt Fhgriegsersarthcarbbdai dft bghngstate at the
site of collection of the bone marrow fluid to prepare an

anti coagul ant2FFeeupore ARr RO ERFIsaSPBAS] bAC aShERelARIPéGCERE cul ture
and transpaor row,cells_contained in the prepared

step. in,which the bone nm )
bone HBFFOMI%%?% gﬁ%ﬁ%%%i%ﬁsi?g W?%ﬁ%pBé?eBl?Bdtﬂé FgéaFPBHSGF éél1 culture
whi | | t i - | ] L tyuri dt t | ;
bod col | et et aha erSr e PRt SRRt Bhsone PUR BT ERRoR Ubr Bt ne. |

bl ood coll ection and storag the
subj ect wit it Nt j I a d.j Lquid-tight
state in aé%ﬁg%h stor%ﬁ%egiggg?gc%%% ?%Hogg%%igg géﬁéﬁithegyhgﬁggutoserum

acqui si ti ons g d fambi €bnt hen bhood: storigacyessel swhers,Lhesbbpodpaf the
subject is stored is centrifuged to obtain the serum of the subject; a

cul ture supmatentrseneyel siEputmyghdch thenspbtuiggsvpsssat antn
containing floating cells is renmoved fromthe bone marrow cell culturing

and transpdritd nhwessel twiddy hdvee thmisroul tat el bonechadr omeecetbs ahtiached
thereto; and an autoserum nmedi um addition and culture step in which the
serum of t & Subjearundied nedi ana b soadsieek t bn t hiel boneheas e owncef|
culturing and transporting vessel with - 25 -

the subject and a medium are added to the bone marrow

cell culturing and transporting vessel with the bone

marrow cells attached thereto.

[0028]

(20) The method according to (19), wherein the bone
marrow cell culturing and transporting vessel is a cell
culture flask.

[0029]
(21) The method according to (19) or (20), wherein

the amount appropriate for the amount of the bone marrow



the bone marrow cells attached thereto to culture the cells. Advantageous
Effects of Invention [0035] According to the present invention, bone
marrow cells can be collected and cultured cleanly, safely, reliably, and
highly efficiently in regenerative nedicine settings associated with the
treatnment of cranial nerve disease su9h2§s_cerebral infarction, spinal cord
injury and demnyelinating disease. In addition, a nedicinal conposition
conprising, as an active ingredient, an autoserumcontaining cultured bone
marrow cel |l s that has been collected and cultured cleanly, safely,
reliably, afdURPghByZeffii€iseritl ¢ canche tost aimpeat Brfi éheDésere ptammwof
Drawi ngs [0036] [Figure 1] Figure 1 is a diagramshow ng the first

embodi ment &f Ut-Ae aut oserum cont ai ni ng bone marrow cell culture system
accordi ng tg @Q present invention. [Figure 2] Figure 2 is a diagram
showing a b ] rrow cell suspension storing device of the first

orboatent accor 0 46, LG RLSSEILLAYEIL &0y L Ekoye, SEoigue 3 1s @
second embodhBBAL S the bone marrow cells contained in the prepared
bone marrow cell suspension are cultured for 4 days to 7
days in the bone marrow cell culturing and transporting
vessel.
[0031]

(23) The method according to any of (14) to (22),
wherein the blood storing vessel is a rigid vessel.
[0032]

(24) A method for producing a medicinal composition
comprising, as an active ingredient, bone marrow cells
that have been collected from a subject without use of an
anticoagulant and cultured with the serum of the subject,
comprising: a bone marrow cell suspension preparation
step in which a bone marrow fluid containing bone marrow
cells collected from the subject is anticoagulated by
mixing with a medium in an amount appropriate for the
amount of the bone marrow fluid in a liquid-tight state
at the site of collection of the bone marrow fluid to
prepare an anticoagulant-free bone marrow cell
suspension; a blood collection and storage step in which
blood is collected from the subject without addition of
an anticoagulant and stored in a liquid-tight state in a

blood storing vessel capable of being centrifuged; an



- 26 - [Figure 4] Figure 4 is a diagramshow ng a different enbodi nent of
the bl ood collecting and storing device according to the first and second
enbodi ments. [Figure 5] Figure 5 is a diagram showi ng the second

enbodi nent of the autoserum containing bone marrow cell culture system
according to the present invention. [Figure 6] Figure 6 is a diagram
showi ng a bone marrow cell culturing device according to the second

enbodi ment. [Figure 7] Figure 7 is a flow chart showing the first

enbodi ment of the autoserum containing bone marrow cell culture method
accordi ng t 8UtRECHHBs RAULAVERLNOR L SPFilgurai8h Ehguld o®d starfilngv chart
showi ng an aspec t he autoserum contai ning bone marrow cell culture

0
met hod accoVﬁ?ﬁ&HtHLFﬁﬁ fFheselerfoditnehe, SHGPEREr TRavitRg SEoAe marrow cel |
suspensi on ni_xtur. r ratjon.st S7. In the diagram the dashed arrows
repPesent tﬁSPkgégggFﬁgﬁoiSbg8§EigE8_Sefﬁﬁgﬁ?etgf gP dFETS Ps P2DA ow chart
showi ng t he d odi of e.aut oserumcont ai ni ng bone rrow cel
culturg net %ggggcgg |ngh?§B%ﬁesﬁ% séﬁtwgﬁ€éng%8ngoFEi8&%§OYOFG i'gure 10 is

a flow chart,gshow,pg metagra&egg@@ei peAL Qb the @g&ﬁogu;gg%neg%gugirgg a

medi ci nal conposition conpriSing autoserum containing culture OoNne marr ow

cells as ancactivedi ngredbent aseohdi RE1tOoChheypeesentinventiQr,, o[ Fi gure
11] Figure 11 is a flow chart showi ng an aspect of the nethod for producing

a nEdiCinalsﬁpebﬂsthhﬂnremoﬁil-sCéﬁpﬁhSWchHUtBéebuthQBt@h?é@ﬂa%@h%ured
bone marrow cells as an active ingredient according to the first
enbodi ment , céur e heinhavl ogt bogecant s ons cebhosadpénsinonhal kbueempi-epar at i on
step S7. In the diagram the dashed arrows represent that selection is
possi bl e. cell culture vessel with the thus-cultured bone marrow
cells attached thereto; and an autoserum medium addition
and culture step in which the obtained serum of the
subject and a medium are added to the bone marrow cell
culture vessel with the bone marrow cells attached
thereto to culture the cells.
[0033]
(25) A method for producing a medicinal composition
comprising, as an active ingredient, bone marrow cells
that have been collected from a subject without use of an
anticoagulant and cultured with the serum of the subject,
comprising: a bone marrow cell suspension preparation
step in which a bone marrow fluid containing bone marrow
cells collected from the subject is anticoagulated by
mixing with a medium in an amount appropriate for the
amount of the bone marrow fluid in a liquid-tight state
at the site of collection of the bone marrow fluid to

prepare an anticoagulant-free bone marrow cell

suspension; a blood collection and storage step in which



[Figure 12] Figure 12 is a flow chart show ng the second enbodi nent of the

nmet hod for producing a nedicinal conposition conprising

aut oserum contai ning cultured bone marrow cells as an active ingredient

according to the present invention. Description of Enbodi ments [0037]

Herei nafter, the autoserun}containing*b%$e_narrom10ell culture system the

aut oserum cont ai ni ng bone marrow cell cufture nmethod, and the nethod for

produci ng a nedi ci nal conposition conprising autoseruntcontaining cultured

bone marrow cells as an active ingredient according to the present

i nventi on wellpoBeideserilbededn fgemaiche brbiketf mdshoarbedidmsriton arf

aut oserum cont ai ni ng bone marrow cell culture system 1 according to the

present inveht PBRIFS24R1attosBAuMtesRail R Ag lBEHE dmBiobl Eleter e nsyst em f or

cul turing bﬁ?eagarromLcells collected froma subject without use of an

anti coagul afit °®f't A*Ph&"8elGATEE CRBASNG] 8t Powher ERRL T4 THERE M@y ow f 1 ui d

cont ai ni ng Qgge g§r&o§%c8kls coIIe%ted.froHLtBe %fbkgctdis transferred at

the site of “colrettioR Hrom & BBnE P 28 YHAGPr 5°f PaP8 s t5PFRG dsyri nge 21

where the b r lyuid | or.ed Lr |l .suspension
9ogs Rl LAWLL! ML b3oshopedehe g}lggt@?ﬁs Qtel 5%

transporting vesse Ichis a lqui Sea € rigid vessel, and

then anticoagutat edyby PHxbpgaWht hha Bed) MM, £t bRca0tLLGeagul at gd hone narrow
cell suspension thuS obtained by the m xing of the bone narrom1P1U|d W th

the medi umisrt6ansport edspBnaisysperRdedeshatpavhth ensteegdihnyhhenbone
marrow cel |l suspension transporting vessel 23, and then transferred to a
bone marrowtkel prephtadebvessebrbdwwheth subkpunesohhesbanecmaniow el | s at
the location of cell culture, to start culture; after a | apse of a

pr edet er mi neekdtwhtame/ perthd, obheivealit seeusupér hakaatbijsctenoved; and a
medi um and the serum of the subject are added into the bone marrow cel
culture vesResPEICtd DRt orarFart fetl cevspeesipooB8kture; alhonke fir st

enbodi ment, the autoserum contai ning bone marrow cell culture system1
accor di ng tPEHY presentUit nveht §ofP ptef BrashytRanpengedagtoreast léne of a
bone marrow cel |. suspensj.on storiQ%?qgvice 2, a blogﬂ col l ecting and

r d

storing deviCe 3HEN Hit 0ierihTRey PYE Bt RV 45 LhgSHSBBRE Rt r ow cel |

culturing deviGe & and L&, PLETAf abl ¥, ORIl 383 8L, of,tpgsg devices.
vessel; a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culture vessel with the thus-
cultured bone marrow cells attached thereto; and an
autoserum medium addition and culture step in which the
obtained serum of the subject and a medium are added to
the bone marrow cell culture vessel with the bone marrow
cells attached thereto to culture the cells.
[0034]

(26) A method for producing a medicinal composition
comprising, as an active ingredient, bone marrow cells
that have been collected from a subject without use of an
anticoagulant, then directly cultured, and further

cultured with the serum of the subject, comprising: a



The bone marrow cell suspension storing device 2 is constituted

[ 0039] _ _
mai nly of a bone marrow fluid storing syringe 21, a nedium storing syringe
22, a bone marrow cell - 29 - suspension transporting vessel 23, and a

connecting unit 24 for bone marrow cell suspension. [0040] The bone

marrow fluid storing syringe 21 is not p

syringe is

a liquid-ti
t he nedi cal
particul arl
and pushi ng
i ncl ude tho
enmbodi nent ,

nel 8arfreo4tpll suspEhe igedicuspstrotiiog syenge 22 iich mot

rticularly limted as long as the
capabl e of collecting, storlng a bone marrow fluid containing

bone narrow cells fromthe subject and pushing the bone marrow fluid out
ht state. Exanples thereof can include those usually used in

in

% limted as Ion% as the syringe is capable of storing a nedi um
© n

RE Rediram dovi

| | in the dical field. In the present first
%go%sgge %u%%%gt is antg%oagulated by mixing %ith a

medium in an amount appropriate for the amount of the
bone marrow fluid in a bone marrow cell culturing and
transporting vessel with a liquid-tight state at the site
of collection of the bone marrow fluid to prepare an
anticocagulant-free bone marrow cell suspension; a bone
marrow cell culture and transport step in which the bone
marrow cells contained in the prepared bone marrow cell
suspension are transported to the location of cell
culture while cultured in the bone marrow cell culturing
and transporting vessel; a blood collection and storage
step in which blood is collected from the subject without
addition of an anticoagulant and stored in a liquid-tight
state in a blood storing vessel capable of being
centrifuged; an autoserum acquisition step in which the
blood storing vessel where the blood of the subject is
stored is centrifuged to obtain the serum of the subject;
a culture supernatant removal step in which the culture
supernatant containing floating cells is removed from the
bone marrow cell culturing and transporting vessel with
the thus-cultured bone marrow cells attached thereto; and
an autoserum medium addition and culture step in which
the serum of the subject and a medium are added to the

bone marrow cell culturing and transporting vessel with

CRUFRAGIAS PGRE §RareV Erdmsl e ltlissrtest can



syringe simlar to the bone marrow fluid storing syringe 21 can be used.

[ 0042] In the present invention, the nmedium can be sel ected
appropriately according to the type, desired direction or |evel of
differentiation, required growh rate, etc., of the bone marrow cells.
Exanpl es of nedia suitable for grow ng ggsgnchynal stemcells such as
bone-marrow stromal cells for use in thé repair of the nervous system can
i nclude, but not limted to, a Dulbecco's nodified eagle' s nmedi um ( DVEM

shown below as well as a neural - 30 - progenitor basal nedi um (NPBM
d ontech Labéatoricedannee, Ceddd &t taaVEN redingho [f0043]1 tarpdsid i on of
DVEM <concentration (ng/L)> CaCl2 (anhydride) <160 to 240>. KCL <320

to 480>, Fe 3. 9H20 <0.08 to 1.2> MISO4 (anhydride) <80 to 120>, NaCl
<5120 to 7680>, NaHCO3 <2960 to 4440>, NaH2PO4. H20

Advantageous Effects of Invention
[0035] ‘

According to the present invention, bone marrow
cells can be collected and cultured cleanly, safely,
reliably, and highly efficiently in regenerative medicine
settings associated with the treatment of cranial nerve
disease such as cerebral infarction, spinal cord injury
and demyelinating disease. In addition, a medicinal
composition comprising, as an active ingredient, an
autoserum-containing cultured bone marrow cells that has
been collected and cultured cleanly, safely, reliably,

and highly efficiently can be obtained.

Brief Description of Drawings

[0036]

[Figure 1] Figure 1 is a diagram showing the first
embodiment of the autoserum-containing bone marrow cell
culture system according to the present invention.
[Figure 2] Figure 2 is a diagram showing a bone marrow
cell suspension storing device of the first embodiment
according to the present invention.

[Figure 3] Figure 3 is a diagram showing a blood
collecting and storing device of the first and second

embodiments.



<100 to 150>, D-glucose <3600 to 5400>, phenol red <12 to 18>, sodium
pyruvate <88 to 132>, L-arginine-FIClL <67 to 101>, L-cysteine2HCL <50 to
76>, L-histidine-FICIH20 <34 to 50>, L-isoleucine <84 to 126>, L-Ieucine
<84 to 126>, L-lysineHCl <117 to 175>, L-nethionine <24_to 36>,
Lphenyl al ani ne <53 to 79>, L-serine <34 ~E0_ 50>, Lthreonine <76 to 114>,
L-tryptophan <13 to 19>, L-tyrosine (dlsodlun1salt) <83 to 125>, L-valine
<75 to 113>, choline chloride <3.2 to 4.8> D Ca-pantothenic acid <3.2 to
4.8>, folic acid <3.2 to 4.8>, i-inositol <5.8 to 8.6>, niacinamde <3.2 to
4.8>, pyri dd)?éIgHG—:ﬂ? 43, fl@@ra: d>1sr pheflavion <00¥ing @. B%.f fanerithi ani ne. HCL
<3.2 to 4.8>, 44] the present invention, the nediummy be
further supﬁ@@ﬁ@ﬁpgathth§§rG%Poé ﬁ@@ﬁ?@ﬁéﬁ@laﬂ&cﬁéprlQGpﬁ@WlﬁéYatlve
factor, a gromﬁh fact Egdlfferentlatlon i ndu factor, an antibiotic,

an ani no a0|8co£ﬁan9h OIF il ShegBEs Py O EhE™M BHg@ﬁPFétlons of these

substances, AU bOst g, UEALUT 691 D8 St SPRLARUIAL el Ry accordlng

etc., of th@m@@ﬂ?mgﬁﬁr8¥’Eﬁglgutgggéﬁk—contalnlng bone marrow cell
culture system according to the present invention.
[Figure 6] Figure 6 is a diagram showing a bone marrow
cell culturing device according to the second embodiment.
[Figure 7] Figure 7 is a flow chart showing the first
embodiment of the autoserum-containing bone marrow cell
culture method according to the present invention.
[Figure 8] Figure 8 is a flow chart showing an aspect of
the autoserum-containing bone marrow cell culture method
according to the first embodiment, further having bone
marrow cell suspension mixture preparation step S7. In
the diagram, the dashed arrows represent that selection
is possible.
[Figure 9] Figure 9 is a flow chart showing the second
embodiment of the autoserum-containing bone marrow cell
culture method according to the present invention.
[Figure 10] Figure 10 is a flow chart showing the first
embodiment of the method for producing a medicinal
composition comprising autoserum-containing cultured bone
marrow cells as an active ingredient according to the
present invention.
[Figure 11] Figure 11 is a flow chart showing an aspect

of the method for producing a medicinal composition



Specific exanples of the nutritional factor, the proliferative factor, the
gromh factor, and the differentiation-inducing factor can incl ude:
vitam ns such as ascorbic acid and nicoti nam de; neurotrophic factors such
as NGF and BDNF; bone norphogenetic factors such as BMP;, epithelial cel
grom h factors; basic fibroblast growth gagtors; insulin-like growth
factors, and cytokines such as |IL-2. [0%46] Exanpl es of the
antibiotic can include penicillin and streptonycin. These antibiotics may
be added al one or in conbination to the nmedium The concentration of the
anti bi oti c &0H@d LERhELe B LOES TE,~ Cooit agxdamyl ulQ.us edo k2% war)rowr ef er abl y
0.8 to 1.2% (v/v), of each antibiotic with respect to the total anmount of
the medi um WRenRSpéfi &R Pk 1aRd 18oresismicarcareiagdée ithecdrtistat i on.
[ 0047] Exgngle of thﬁ am no .acid can include L-al anine, Laspartic
acid, L-cyst&rRe; EpSVuF&ﬁF &L PAVHPe RO e MAEFEFhCorinE USPLPIRA al ani ne,
L-proline, L-serine, Lthreonine, L-tyrosine, L-valine, L-ascorbi¢c acid, and
Lgl ut ani c a@%%Eu?ﬁepggﬁgéﬁt%g igﬁegf%?he gﬂi%%ea %%95%%edg§8 tAE REdi um can
be, for exagphg,s0,d-t052% (WY) Qf Lriiv324 glutanine with respect to
the total anount of F%esne%iun1%or t%gt%SBi Sgpgﬁ#%%g%'nesenchynal stem
cell's. [0048Figure 12] Figure 12 is a flow chart showing the second

embodiment of the method for producing a medicinal

composition comprising autoserum-containing cultured bone

marrow cells as an active ingredient according to the

present invention.

Description of Embodiments
[0037]

Hereinafter, the autoserum-containing bone marrow
cell culture system, the autoserum-containing bone marrow
cell culture method, and the method for producing a
medicinal composition comprising autoserum-containing
cultured bone marrow cells as an active ingredient
according to the present invention will be described in
detail. 1In the first embodiment, an autoserum-containing
bone marrow cell culture system 1 according to the
present invention is an autoserum-containing bone marrow
culture system for culturing bone marrow cells collected
from a subject without use of an anticoagulant with the
serum of the subject, wherein: a bone marrow fluid
containing bone marrow cells collected from the subject

is transferred at the site of collection from a bone



The bone marrow cell suspension transporting vessel 23 is not particularly
limted as long as the vessel is aliquid-tightly sealable rigid vessel
capabl e of storing an anticoagul ated bone marrow cell suspension obtai ned
by m xing the bone marrow fluid with the nmedi um Exanples of such
constitution can include constitution in which, as shown in Figure 2, the
bone marrow cell suspension transportin% vessel 23 has an open upper end to
which a transporting vessel |id 25 is fastened in a liquid-tightly seal abl e
manner with screws, the transporting vessel |id 25 conprising a
transporti ngaveswgel ltibe s26rand avtragspilt whgreessel boert m2Zrchhe
transportin% vessel tube 26 communicates the connecting unit 24 for bone
mar r ow cel | TSUdfensi 6ficwethtehe Prter Mok ropaceléf suhecbeAemar r ow cel
suspensi on transporting vessel 23. The transporting vessel vent 27
comuni cat eSTEREPPAEEPPol eSp5ée 28 "PRENDARe 2marABW cEL IS depersilakle
transportingéve sel 23 mﬁthdeé%erior space. .The tganspottin .vessel vent 27
a

i s provi ded" &Pt E5FPG1ni A FAnERGrEPAGUVESSE PYe Rt X1t 8 T28 3 hat

prevents b ja.fromenterin he vent. [0049] In _the present. invention
Phe. torms - iaai bt | CAE BRL P Agua i Bhnel Ak Beh 1 P EBRR R gty

Li kew se,  £n33 opthenbar sy LABtheoanyl ati onc ande’ aatiegagulati n ey

treatment” or the terns “coagul ation rmnation coagul ati on
|nhlbltlOn"tH@YmQQiuﬁeﬂslBE@ﬁ@F@BQ@@bEM-a[@gégbnded sthRet REipLesent

i nvention, exanples of materials constituting the rigid vessel can include
metal s and gtassdasnwehé asnsomewhal; Ekexi blepeastips sueRsasrting
vessel 23, and then transferred to a bone marrow cell
culture vessel 51 which cultures the bone marrow cells at
the location of cell culture, to start culture; after a
lapse of a predetermined culture period, the culture
supernatant is removed; and a medium and the serum of the
subject are added into the bone marrow cell culture
vessel 51 to perform further culture.
[0038]
In the first embodiment, the autoserum-containing
bone marrow cell culture system 1 according to the
present invention preferably comprises at least one of a
bone marrow cell suspension storing device 2, a blood
collecting and storing device 3, an autoserum acquiring
device 4, and a bone marrow cell culturing device 5 and
more preferably comprises all of these devices.
[0039]
The bone marrow cell suspension storing device 2 1is

constituted mainly of a bone marrow fluid storing syringe

21, a medium storing syringe 22, a bone marrow cell



pol ypr opyl ene, polyvinyl chloride, and polystyrene. Al so, exanples of
materials constituting the transporting vessel tube 26 can include those
sealable in a liquid-tight state by sealing with a cormercially avail abl e
heat sealer, clip, or the like. A so,- exanples of the transporting vessel
vent filter 28 can include a depth-type filter capable of capturing
bacteria within the filter, and a screen-type filter capable of capturing
bacteria on_the AélégrtEQrgacet.%0051%? 53 Thg cgnggctin .unit 2@ for
bone marrow & T Et¥pehsT TS heY TTrfted as Tong™ as tRehhi'e 18"
constituti I ' I istributing the bone, marrow
fluid and t 2 %%%ﬁ%%$%ﬂ&zggggb+%l%?9?$%§?%{??ghtIy connecting the bone
marrow flui gygi®ring syringe 21, the nmediumstoring syringe 22, and the
bone marrow cel |l suspension transporting vessel 23. Exanples of such
constitution camHeN@dide neaneh tutiien Stwingy Asishawpl ndigre 2, a

t hree-way stopcock 6 for bone marrow cell suspension. The three-way
stopcock 6 gartibonearty 3dimited rasv Cehd ssspensspnihas 1dregpgiohaesti ng
ports, i.e., a first port 61 for suspension, a second port 62 for

suspensi on,cante@ g r dstporind 3 florns usgpensi onl uathdc@n tockiBgd Hone
suspensi on which selectively communi cates two of these connecting ports.
The cock 641F®ovsusplelsiforrie dmdes tirered and ahadiyend t shpoeene enatrdeast to
a posture gg which the first port 61 for suspension _and the second port 62
for suspensiigh hrd fcorfimi L e Wi t H e atte ot he FX@A®P L& pIH® oy athi ch t he

second port, 62 for suspension and the third port. 63 for spension are
communi cat e]tjv“éﬁ}tcﬁe e%b‘??p%ﬂ‘lge?aﬁl%ru %fgrﬁﬂ gy r&eecﬁfecfaajt f‘?'l-%i‘g‘ped medi cal
t hr ee- way i%ﬂH§8Ck as well as the stopcock described in Japanese Patent
Lai d- Open . 09- 077879 or 2009-183583 can be used as the three-way

stopcock 6 for boge, Bt awsgellin3usRension o 085%or pare iy e pr esent

first embodi ment, the connecting uni't 24 for bone marrow ce spension is
exenpl i fied by the dhregrgvays stepeoek yd ofs hones e row g€l ti syspensi on,

but is not limted to this. Another constitution may be adopted in which
t he bone magddwinf latidd SI0TiMmgY 9 imgel 2l aund thes nediwia st DghhgsSytd nge 22
are selectively inserted to the transporting vessel tube 26 and thereby
comuni cat é&karpdreenitthiereof can include those usually used in the

medical field. 1In the present first embodiment, a

syringe similar to the bone marrow fluid storing syringe

21 can be used.

[0042]

In the present invention, the medium can be selected
appropriately according to the type, desired direction or
level of differentiation, required growth rate, etc., of
the bone marrow cells. Examples of media suitable for
growing mesenchymal stem cells such as bone-marrow
stromal cells for use in the repair of the nervous system

can include, but not limited to, a Dulbecco's modified

eagle's medium (DMEM) shown below as well as a neural



[ 0053] The bl ood collecting and storing device 3 is constituted mainly of a
vascul ar puncture needle 31, a - 35 - blood storing vessel 32, and a

connecting unit 33 for blood collection. [0054] The vascul ar puncture
needle 31 is not limted as long as the needle can be inserted to the bl ood
vessel of the subject to allow bl ood 3036I9m1theremdthin and can be usually

used in the nedical field. [0055]

progenitor basal medium (NPBM; Clontech Laboratories,
Inc.) and an o-MEM medium.

[0043]

Composition of DMEM: <concentration (mg/L)>

CaCl; (anhydride) <160 to 240>, KCL <320 to 480>,

Fe (NO3)3-9H20 <0.08 to 1.2>, MgSO, (anhydride) <80 to 120>,
NaCl <5120 to 7680>, NaHCO; <2960 to 4440>, NaH,P04-H,0O
<100 to 150>, D-glucose <3600 to 5400>, phenol red <12 to
18>, sodium pyruvate <88 to 132>, L-arginine-HCl <67 to
101>, L-cysteine:2HC1 <50 to 76>, L-histidine-HC1l.-H,0 <34
to 50>, L-isoleucine <84 to 126>, L-leucine <84 to 126>,
L-lysine-HCl <117 to 175>, L-methionine <24 to 36>, L-
phenylalanine <53 to 79>, L-serine <34 to 50>, L-
threonine <76 to 114>; L-tryptophan <13 to 19>, L-
tyrosine (disodium salt) <83 to 125>, L-valine <75 to
113>, choline chloride <3.2 to 4.8>, D-Ca-pantothenic
acid <3.2 to 4.8>, folic acid <3.2 to 4.8>, i-inositol
<5.8 to 8.6>, niacinamide <3.2 to 4.8>, pyridoxal-HCl
<3.2 to 4.8>, riboflavin <0.3 to 0.5>, and thiamine-HC1l
<3.2 to 4.8>.

[0044]

In the present invention, the medium may be further
supplemented with serum, a nutritional factor, a
proliferative factor, a growth factor, a differentiation-
inducing factor, an antibiotic, an amino acid, and the
like, if necessary. The concentrations of these

substances added to the medium can be set appropriately



The bl ood storing vessel 32 is not particularly limted as |long as the
vessel is a liquid-tightly seal able vessel which stores the bl ood of the
subj ect and is capable of being centrifuged and can be usually used in the
nmedi cal field. Exanples of such constitution can include constitution in
whi ch, as shown in Figure 3, the bl ood §$or|ng vessel 32 permts injection
of bIood fromthe vascul ar puncture needfe 31 via the connecting unit 33
for blood collection and can be sealed in a liquid-tight state and
centrifuged, and the blood storing vessel 32 has an open upper end to which
a storing vasserding Foi §hradeenaddi Aigelitqandoti ghtey odal abl e manner with
screws, the storlng vessel lid 7 conp r|S|n% a storing vessel tube 71 and a
storing vesSeftG&ait72t1iPRe SEAHIAGIVESSHILNt HBE ST 1 eE6mMURItc &hes bofe
connecting unit 33 f9 bl ood collection with the interior space of the

bl ood storlﬁar§8¥58F %? The storing vessel vent 72 comunicates the
interior spg ? the bl ood storing vessel 32 with exterior space. The
storing vesse - 36 - 72 is provided at its tip with a storing vessel

vent filter 73t _tCBBIe%Je& PRCL &4t 3 L o et ering, thecyep! - [ 00S6]

The connecting u Iectlon I's not ong as the

unit is CO”%E@IHE@QQ@RbM 9éc£HBCttH@a%kaEﬁp99E§09f QhatEhgut'ng bl ood and
capabl e of Tiquid-tightly connecting the vascular puncture needl e 31 and

the bl ood stioffegenesseloBd2infiQ8bdly factorAbhgr nativeaky, viRaaidisf f erent
enbodi ment, the blood collecting and storing device 3 is constituted mainly
of, as showsuch &5 gaseodbianacndwehti ngcoeedheid4; asuirbdwephiing needl e
connection tube 35 connected with the indwelling needle 34, a blood storing
vessel 32, Basypipgeuds £orNGFoaddcBPNEct bone madphothneeimayaconmect i ng
unit 37 for blood collection. In this constitution of the bl ood collecting
and storin@“ﬁ@%|%% %MPth%P%%%%l¥@$e@%hbegﬁﬁwﬁhafécﬁprﬁ beagsed to designate

the sanme or @ég onents as those in the constituti on descri bed
above, so t %%s PR oFP W PFS bel bRt tRal 1 fOOBEPWED factors,

and cytokines such as IL-2.
[0046]

Examples of the antibiotic can include penicillin
and streptomycin. These antibiotics may be added alone
or in combination to the medium. The concentration of
the antibiotic added thereto can be, for example, 0.5 to
2% (v/v), preferably 0.8 to 1.2% (v/v), of each
antibiotic with respect to the total amount of the medium
when penicillin and streptomycin are added in combination.
[0047]

Examples of the amino acid can include L-alanine, L-
aspartic acid, L-cysteine, L-glutamine, L-isoleucine, L-
methionine, L-phenylalanine, L-proline, L-serine, L-
threonine, L-tyrosine, L-valine, L-ascorbic acid, and L-
glutamic acid. The concentration of the amino acid added

to the medium can be, for example, 0.1 to 2% (w/v) of L-



The indwelling needle 34 is a blood collection needl e capabl e of

mai ntaining a state inserted to the bl ood vessel of the subject. The
indwel ling needle 34 is not particularly limted as long as the needle can
be usually used in the nedical field. The indwelling needle 34 is
preferably a butterfly needl e because_t?g butterfly - 37 - needle can be
anchored easily to a linb or the like of the subject. Exanples of the
butterfly needl e include those described in International Publication No.
W2006/ 123645. [0059] The indwel I ing needl e connection tube 35 is connected
at one end WL{HAHES MWl IHespaséedice t3e dredacdommsetrndd ot tthﬁlmd;&m end
with the three- connecting unit 37 for blood collection. Blood is

di stri buted T8 é FRPEEL WEPHEGn Réc TiETGE "ahivEred7 St KISdde «col | ection from
t he indmell%%%4ﬁgedle 34 through the indwelling needle connection tube 35.
The i ndwel | i'ng edl e connection tube 35 is not particularly limted as

| ong as the tubej dj ube. [ 00 . The _syringe 36 for, bl ood
collection is no?h%ag?ﬁgu#%? 9&|?§% eguggLPSﬁanagr?ﬁgpé§F%% eVF§Sg&pable of

col | ecting, »st gci Rgcbbaed sErombhe 1suli-ect .and Jpus @is”%teh%el@s%%d Qut in a

l'iquid-tight state. Exanples thereof can includethose usually used in the

medi cal fiehdqui@06lbhtly sealable rigid vessel capable of storing
an anticoagulated bone marrow cell suspension obtained by
mixing the bone marrow fluid with the medium. Examples
of such constitution can include constitution in which,
as shown in Figure 2, the bone marrow cell suspension
transporting vessel 23 has an open upper end to which a
transporting vessel 1lid 25 is fastened in a liquid-
tightly sealable manner with screws, the transporting
vessel 1lid 25 comprising a transporting vessel tube 26
and a transporting vessel vent 27. The transporting
vessel tube 26 communicates the connecting unit 24 for
bone marrow cell suspension with the interior space of
the bone marrow cell suspension transporting vessel 23.
The transporting vessel vent 27 communicates the interior
space of the bone marrow cell suspension transporting
vessel 23 with exterior space. The transporting vessel
vent 27 1is provided at its tip with a transporting vessel
vent filter 28 that prevents bacteria from entering the
vent.
[0049]

In the present invention, the terms "medium" and

"culture solution" may be used interchangeably. Likewise,



The three-way connecting unit 37 for blood collectionis not limted as

|l ong as the unit is constitutionally or functionally capabl e of

di stributing blood and capable of liquid-tightly connecting the indwelling
needl e connection tube 35 connected with the indwelling needle 34, the
syringe 36 for blood collection, - 38 z.and the blood storing vessel 32.
Exanpl es of such constitution can incluéé constitution having, as shown in
Figure 4, a three-way stopcock 8 for blood collection. The three-way
stopcock 8 for blood collection has three connecting ports, i.e., a first
port 81 for thlcosereel "estiienagaleedond porct "8 tfigoaduded icwl | ection, and a
third port 83 for blood collection, and a cock 84 for blood collection

whi ch sel ecttifGeFeEEmMGRi Cafed il OofceREde tdornéctiidgarsrrs’ anlse cock 84
for Dbl ood cqlIection,can,b%.%urned"to change its posture at |east to a
posture by WiPEHYRE PP SPDEOAE 18T F BR YRG0y SE6) FEEET6H 2896 e -second por t

82 for bIoogO Hection are communi cated with each other, and a posture by
whi ch the second port 82 for blood collection and the third port 83 for

bllood col | ect i o ar e, compupl gat ed, bt Pogach, ohber, Eor.cxauple. a stopcock

simlar to the three-way stopcoc rrow ce suspensi on can be
used as thecbhseerwaynst eReocky84f 9bshbbeod gokleqthanQQ62L 1 4

glass as well as somewhat flexible resins such as
polypropylene, polyvinyl chloride, and polystyrene. Also,
examples of materials constituting the transporting
vessel tube 26 can include those sealable in a liquid-
tight state by sealing with a commercially available heat
sealer, clip, or the like. Also, examples of the
transporting vessel vent filter 28 can include a depth-
type filter capable of capturing bacteria within the
filter, and a screen-type filter capable of capturing
bacteria on the filter surface.

[0051]

The connecting unit 24 for bone marrow cell
suspension is not limited as long as the unit is
constitutionally or functionally capable of distributing
the bone marrow fluid and the medium and capable of
liquid-tightly connecting the bone marrow fluid storing
syringe 21, the medium storing syringe 22, and the bone
marrow cell suspension transporting vessel 23. Examples
of such constitution can include constitution having, as
shown in Figure 2, a three-way stopcock 6 for bone marrow

cell suspension. The three-way stopcock 6 for bone



In the present first enbodi ment, the connecting unit 33 for bl ood
collection is exenplified by the constitution that comruni cates the bl ood
storing vessel 32 with the vascul ar puncture needle 31 and by the three-way
connecting unit 37 for blood collection, but is not limted to them

Al ternative constitution may be adopted 4[9063] - 39 - The aut oserum
acquiring device 4 is constituted of a %entrifuging unit 41. The
centrifuging unit 41 is not particularly limted as long as the unit is
capabl e of centrifuging the blood storing vessel 32 where the blood of the
subj ect is FB&red €6labrsaishenkdoseham ¢hrelee conbjesdtinoEyamplses it.leer,eof can

i nclude centrifuges usually used. [0064] The bone marrow cel
cul turing dévifd&ss §réoﬁ§tﬁ?ﬁté&sﬁﬁnél@@neawﬁﬁﬁ@wdc@pﬁtcﬁﬁtﬁﬁé‘vessel 51.
The bone marrow cel,l culture vessel is not particularly limted as |ong

as the vess&M°EGIFturEs ?H Boﬁ lﬁﬁrPBWtcéﬁl§o§f§€F§FP§ﬁ§Eera@@-@he bFne
h e astic
o e e ERREERD X BTRL TR, REIER, B DO R st B o |

or glass Pe

cul ture Shegksth%§E|c8HhEBE?nB'B8§§s angh SPLOOEr o1 ASKSs ALl gl grvessel s

preferred
can be turned to change its posture at least to a posture

by which the first port 61 for suspension and the second
port 62 for suspension are communicated with each other
and a posture by which the second port 62 for suspension
and the third port 63 for suspension are communicated
with each other. For example, a general T-shaped medical
three-way stopcock as well as the stopcock described in
Japanese Patent Laid-Open No. 2009-077879 or 2009-183583
can be used as the three-way stopcock 6 for bone marrow
cell suspension.
[0052]

In the present first embodiment, the connecting unit
24 for bone marrow cell suspension is exemplified by the
three-way stopcock 6 for bone marrow cell suspension, but
is not limited to this. Another constitution may be
adopted in which the bone marrow fluid storing syringe 21
and the medium storing syringe 22 are selectively
inserted to the transporting vessel tube 26 and thereby
communicated therewith.
[0053]

The blood collecting and storing device 3 is

constituted mainly of a vascular puncture needle 31, a



Next, the effects of the bone marrow cell suspension storing device 2, the
bl ood collecting and storing device 3, the autoserum acquiring device 4,

t he bone marrow cell culturing device 5, and the autoserum containing bone
marrow cell culture system 1 conprising these devices according to the
present first enbodi nent, an autoserugtggtgining bone marrow cell culture
nmet hod, and a nethod for producing a nedicinal conposition conprising - 40
- autoserumcontaining cultured bone marrow cells as an active ingredient
w || be described. [0066] In the bone marrow cell suspension storing
devi ce 2, aPbere maPréwdf VasdedoPBlectad Br emnnietsolyj eetiti $3 ifgui d-tightly
mxed wth a nmediumto prepare an anti coagul ated bone narrow cel

suspensi on, PhAPEN P LEREAFransported to a cell processing center (CPC),
which is th Ohgg tion of cell culture. Hereinafter, the process will be
descri bed i il. [0067] The bone marrow fluid collected fromthe

subject is stor in the bone marrow fluid. storing syringe,21. Although the
bone narrOM/qu?gh%sv%%?Te% e%u??%%%?h%e%%%fegi,l%e@%ﬁig??bﬁegbﬁﬁt t he

appr oach of | ect | n o] id . f e ect. w I

ot od As Chov'i nii BUFe"S, CrRe bona mar raw Tl ird Storrng "SyFinge 21

where the bene sapsewtflLyidieont giBbAg-BoReBELEW.GeLhsneahleetedfrom the
subject is stored is connected, at the site of collection, to the first

port 61 forususpensiuesdoint beethegecwayrstopcock 6 for bone marrow cell
suspensi on serving as the connecting unit 24 for bone marrow cel
suspensi on. [Tbhen] the cock 64 for suspension is turned to achieve the state
in which the first port 61 for suspension and the second port 62 for
suspensi on are ddrmminicat etk v o escds®@l hd? . 1s not particularly

limited as long as the vessel is a liquid-tightly
sealable vessel which stores the blood of the subject and
is capable of being centrifuged and can be usually used
in the medical field. Examples of such constitution can
include constitution in which, as shown in Figure 3, the
blood storing vessel 32 permits injection of blood from
the vascular puncture needle 31 via the connecting unit
33 for blood collection and can be sealed in a liquid-
tight state and centrifuged, and the blood storing vessel
32 has an open upper end to which a storing vessel 1lid 7
is fastened in a liquid-tightly sealable manner with
screws, the storing vessel 1lid 7 comprising a storing
vessel tube 71 and a storing vessel vent 72. The storing
vessel tube 71 communicates the connecting unit 33 for
blood collection with the interior space of the blood
storing vessel 32. The storing vessel vent 72
communicates the interior space of the blood storing

vessel 32 with exterior space. The storing vessel vent



Subsequently, the bone marrow fluid stored in the bone - 41 - marrow fluid
storing syringe 21 is pushed out of the bone marrow fluid storing syringe
21 so that the bone marrow fluid is injected fromthe first port 61 for
suspensi on through the second port 62 for suspension and the transporting
vessel tube 26 to the bone marrow cel | %gspension transporting vessel 23
while air is discharged fromthe interi space of the bone marrow cell
suspensi on transporting vessel 23 through the transporting vessel vent 27.

[ 0068] The medium storing syringe 22 is connected to the third port 63
for suspensi’énlBePErdidre eédnndct itdw ofitthe Is¢ive imar vewsfdluivebrst or i ng
syringe 21 to_the first port 61 for suspension. Then, the cock 64 for
suspensi on ifel{tGEndd tHAShPFEVERE SsPacd ofrd at RFCT FIMSILER %t Fdes&sarid port 62
for suspensiéﬁ gnd the third port 63 for suspension are conmunicated with
each ot her. (8B équently, a medium stored in the nmedium storing syringe 22

tored in the boREmerVRRE iR ceGt br Pgr ey PRGS oro PAaE 6P L he REIum

stored in the bone nafrow

storing syriggec2q 8¢ wBaL Lue mRdiumi g i abgcted tigmuhe third port 63

for suspension through t seco port Oor 'suspension ( _
transportinguvessshatubec26ab0t Be BoBe ARLEIW CBhLosUSREN F%% hlansporting

vessel 23 while air is discharged fromthe intérior space o e bone
marrow cel | 1syspensi gntlyanspaettnggvesseladdut Bkogdhcti®e needie 31
and the blood storing vessel 32.
[0057]

Alternatively, in a different embodiment, the blood
collecting and storing device 3 is constituted mainly of,
as shown in Figure 4, an indwelling needle 34, an
indwelling needle connection tube 35 connected with the
indwelling needle 34, a blood storing vessel 32, a
syringe 36 for blood collection, and a three-way
connecting unit 37 for blood collection. In this
constitution of the blood collecting and storing device 3,
the same reference numerals will be used to designate the
same or similar components as those in the constitution
described above, so that the description will be omitted.
[0058]

The indwelling needle 34 is a blood collection
needle capable of maintaining a state inserted to the
blood vessel of the subject. The indwelling needle 34 is
not particularly limited as long as the needle can be
usually used in the medical field. The indwelling needle

34 is preferably a butterfly needle because the butterfly



- 42 - transporting vessel vent 27. As a result, in the bone marrow cell
suspensi on transporting vessel 23, the bone marrow fluid collected fromthe
subj ect and the nediumin an anount appropriate for the anmount of this bone
marrow fluid are liquid-tightly m xed to prepare an anti coagul ated bone
marrow cel |l suspension. [0069] In,the aspect described above, the
bone marrow fluid storing syringe 21 is connected to the first port 61 for
suspensi on after the connection of the nmediumstoring syringe to the third
port 63 for suspension. The order in which these conponents are connected

i s not partnEGFAEl ¢ani ket edchpredmedisdmysttor ieng 1s¥r iongé heayl ide connected to
the third port 63 for suspension after the connection of the bone narrow
fluid stori hGSsYHPAGET21 FH2TRESF| PEt thorPubterbtysnepehsi dRCLoASot her wi se,
t hese syringgs naﬁ be cgngecte ginultaneo sly, . The amount of the nmedi um
appropri at e ‘P8Pt HESZMOGRE of* tRéESHEAE 'RERAroWFILdicd e pMNeF-erably 1.5 tines
to 6 tines the bone marrow fluid stored in the bone marrow
fluid storiﬁ§§8§5?§§§6§%: In this regard, at |east one of the medium
storing syripg€g22, the bone marrow fluid storing syringe 21, and the bone
marrow cel | suspénsion transporting vessel 23 are preferably graduated in

order to visual ly,deaswel I Ney Vebalee of o the- o0t eptise §907Q0] - 43 -
Then, the transporting vessel tube 26 is liquid-tightly sealed with a heat

seal er or ctbpnandetinen et betweennt heeseabedipenti ancand Bhe sgecond port
62 for suspension to separate the bone marrow cell suspension transporting
vessel 23 fcomme¢hecBHoae nherowhékueddswarhnghsyrhrge-2iy theneediiwy Storing
syringe 22, and the connecting unit 24 for bone marrow cell suspension. The
bone marroweel| 3duspenslondstot édcthonhe BHomed nas ras tel buseadpeasi on
transporting vessel 23 is transported in a suspended state to CPC.

the three-way connecting unit 37 for blood collection

from the indwelling needle 34 through the indwelling

needle connection tube 35. The indwelling needle

connection tube 35 is not particularly limited as long as

the tube is a medical tube.

[0060]

The syringe 36 for blood collection is not

particularly limited as long as the syringe is capable of

collecting, storing blood from the subject and pushing

the blood out in a liquid-tight state. Examples thereof

can include those usually used in the medical field.

[0061]

The three-way connecting unit 37 for blood

collection is not limited as long as the unit is

constitutionally or functionally capable of distributing

blood and capable of liquid-tightly connecting the

indwelling needle connection tube 35 connected with the

indwelling needle 34, the syringe 36 for blood collection,



[ 0071] Meanwhi l e, in the blood collecting and storing device 3, the
bl ood of the subject is stored in the blood storing vessel 32. Hereinafter,
the process will be described in detail. [0072] The vascul ar puncture
needle 31 is inserted to the bl ood vessel of the subject to collect blood.
The collected blood is injected to the géogd storing vessel 32 through the
connecting unit 33 for blood collection"and the storing vessel tube 71
while air is discharged fromthe interior space of the blood storing vesse
32 through the storing vessel vent 72. As a result, the collected blood is
| i qui d-ti ghtPy §06r 8dorA EReBRdodestedi g -veEselp3s pO0PBFh - 44 -

Then, the storing vessel tube 71 is liquid-tightly sealed with a heat
seal er or CFPBSQgEUFHQH cat BECHEER CRES§dAINEd OporEivdRdand %t Feednrect i ng

the. bi ood of "PHE (] Bet TS 5 6¥ed LPPBFNE FaScALAPpGRLLEE Wdedl o 31 and

the ConneCt&Hg Eﬂkgegﬁagogtgkgggkcgl%%%tkggbd[ggZ%gction has three
connecting ports, i.e., a first port 81 for blood
collection, a second port 82 for blood collection, and a
third port 83 for blood collection, and a cock 84 for
blood collection which selectively communicates two of
these connecting ports. The cock 84 for blood collection
can be turned to change its posture at least to a posture
by which the first port 81 for blood collection and the
second port 82 for blood collection are communicated with
each other, and a posture by which the second port 82 for
blood collection and the third port 83 for blood
collection are communicated with each other. For example,
a stopcock similar to the three-way stopcock 6 for bone
marrow cell suspension can be used as the three-way
stopcock 8 for blood collection.
[0062]

In the present first embodiment, the connecting unit

33 for blood collection is exemplified by the
constitution that communicates the blood storing vessel
32 with the vascular puncture needle 31 and by the three-
way connecting unit 37 for blood collection, but is not

limited to them. Alternative constitution may be adopted.

[0063]



Alternatively, in the case of adopting the different aspect of the blood
collecting and storing device 3, the indwelling needle 34 is indwelled in a
state inserted to the bl ood vessel of the subject. This elimnates the need
to repetitively insert the blood collection needle to the subject for

obtai ning the desired anount of bl ood. shown in Figure 4, the first port
81 for blood collection of the three-way stopcock 8 for blood collectionis
connected to the indwelling needl e connection tube 35 connected with the
indwel ling needle 34. As a result, blood can be injected fromthe

i ndwel | i ng needl €1842vpospBuRhpedLhayNgoAREEEENG LAI coB8FtfontbHood a
collection. The cock 84 for bl ood collection of the three-way stopcock 8
for bl ood cO6FPECEITHAINE Hiithed to Hehi evetFhEugtageunht whl chSt Retfirst port

81 for bl ood chIe tiﬁn ?nd.%hgksecgnd por t %2 for bl ood collection are
communi cat el ti"edcnYot heF PN 2Chit 816t e P& Pldfiger $8PPGY bI%dod

|l ecti ] 6 bl.ood .col | ection i | Ul
bl ood 1 rom =48 s s SERBEe S b ke 8ot B b6 0u B arPac PPon e “eaRts UG8 Dy t he

active operati o] Lnuin u u r or. bl.oad col | ection
by the operg%ogﬂe[%ggg?EEhgg gﬁégsﬁtgbiggﬁg htﬁggs§§?H%EO§6t %r bl ood

col l ection kspfibkted middptde M@l@éjo@fcérheir%‘pjl@&t@eﬂ@?if@@féati on with the
pl unger 38 for blood collection is suspended. Then, the cock 84 for bl ood
col | ecti on ofutbeyt bsea-way stopcock 8 for blood collection is turned to
shift the state to that in which the second port 82 for blood collection
and the thifed0péit 83 for blood collection are comunicated with each

ot her. The plunger 38 for blood collection is operated again. Specifically,
the plunger 38 flgre Muwd reoit@ctdont i sulpushiot tdeejeetS blood fromthe
syringe 36 for blood collection. This ejected blood is injected to the

bi ood st or i FgP¥esseted320f ht Joghe t har ¥ A eec hhyCcet bpEeckes8sedr Sbl odthe

col l ection.,_ Once the blood in %he syringe 36 for blood collection is
conpl et el y TH BAXLLD The! bFo0UEE of FRgevesbel S 320T t RAThBERARFAH with the
pl unger 38 far..blood cpllection is termnated. After the injection of the
bl ood to tﬁ%ﬂﬁ-%%g %%oﬁ?ﬁ% %%s€%$ %%?Sg%eC%fBVfﬁﬁ 5%§sg?n?u%@r?fwis

i Lomdmsshe Wi ge et sonl 2ogt LD Pt henu gk Boteen {he
b'OOd SFOHE%h%?¥é§”tﬁg%é@f”é%ﬁrﬁ%éﬂ&ﬁ%‘&qsﬂ@§ §@p-?9tpi§s§£8rgg fromthe
i ndwel I'i ng needle 34, the indwelling needle connection

glass Petri dishes), glass plates fixed in vessels, well

plates, cell culture sheets, cell culture flasks, and

spinner flasks. A rigid vessel is preferred.

[0065]

Next, the effects of the bone marrow cell suspension

storing device 2, the blood collecting and storing device

3, the autoserum acquiring device 4, the bone marrow cell

culturing device 5, and the autoserum-containing bone

marrow cell culture system 1 comprising these devices

according to the present first embodiment, an autoserum-

containing bone marrow cell culture method, and a method

for producing a medicinal composition comprising



- 46 - tube 35, the syringe 36 for blood collection, and the three-way
connecting unit 37 for blood collection. [0076] Subsequently, in the
aut oserum acquiring device 4, serumis obtained fromthe blood of the

subj ect. The bl ood storing vessel 32 where the blood of the subject is
stored is centrifuged in the centrifugipg unit 41. Then, the supernatant is
collected to obtain the serumof the subject. [0077] The bone marrow
cells contained in the bone marrow cell suspension is cultured in the bone
marrow cell culturing device 5. The culture supernatant containing floating
cell's is reRONEd MRS BERE e res Popd fare resisdll S Bs 'IEEEnb t he
obt ai ned serum.of the subject and a fresh nmedium are added to the bone
narrOM/ceIIa€§ﬁ§@ré“@§§§é%n§lwﬂélf@Ptﬁ@ﬁcé&ﬁﬁﬁre the cells. Hereinafter,

t he prOCESSﬂMdé6 be described in detail. [0078] The bone marrow cel |
suspensi on transéorted to CPCis transferred to the bone marrow cell

culture vessel Si, The bone JRLLow cells.qoptatned Ln Lhis hone manrow cell

suspensi on are cu tured for a prede erm ned culture peril od.

predet er mi ngdpeybt HEE rBEN i£0d ks cBreteranl ¥ drdays Rpfedays.s [AQ7Rly- - 47 -
tightly mixed with a medium to prepare an anticoagulated
bone marrow cell suspension, which is then transported to
a cell processing center (CPC), which is the location of
cell culture. Hereinafter, the process will be described
in detail.
[0067]

The bone marrow fluid collected from the subject is

stored in the bone marrow fluid storing syringe 21.
Although the bone marrow fluid is collected from the
subject, description about the approach of collecting the
bone marrow fluid from the subject will be omitted. As
shown in Figure 2, the bone marrow fluid storing syringe
21 where the bone marrow fluid containing bone marrow
cells collected from the subject is stored is connected,
at the site of collection, to the first port 61 for
suspension of the three-way stopcock 6 for bone marrow
cell suspension serving as the connecting unit 24 for
bone marrow cell suspension. Then, the cock 64 for
suspension is turned to achieve the state in which the
first port 61 for suspension and the second port 62 for
suspension are communicated with each other.

Subsequently, the bone marrow fluid stored in the bone



After the culture, the culture supernatant containing floating cells is
removed fromthe bone marrow cell culture vessel 51. The obtai ned serum of
t he subject and a fresh nedium are added to the bone marrow cell culture
vessel 51 to further culture the cells. [0080] The bone marrow cells
may be cultured for the predeternined_cgitgre period by adding at | east one
of a fresh nedium and the obtai ned serum of the subject when the bone
marrow cell suspension transported to CPCis transferred to the bone marrow
cell culture vessel 51. In the case of adding the fresh medi um w t hout
addi ng the Ferdmoff lRe Sivjirde, stiviiiggeddilt iien Pushedefoertatslly ther frormeed so
that the total anmount of the nedia mxed with the bone marrow fluid, i.e.,
the total sHRTEP™ ke UdRoGAOTAN%t K riedicurinisved haitt i heh@Ben@armaow f 1 ui d
at the site gf.gone narrog fluid coglection and the anmount of the added
fresh medi ufy "8 45t HESE6980 TOMESet fré Taro @t toff 1t RE ThSHERRASIGR f | ui d

stored int rrow fluid storing syringe 21. Alternatively, in the
case of add?ﬁéggﬁﬁygﬁﬁeSgﬁpgﬁngaréeﬁgn%SF FH§%§GEﬁ8€t?thF3€hqditiop i's
preferably perhapapdisg thatcihe ket sl anount gh the gediumiyxed wih the
bone marrow fl ui ané he obtai ned serum of the subject, i.€., the total

sum of the auBPBhsObnt heaABALYM A X6d Wt hothebone JaBr 1AW I t he
site of bone ngrrOM/quia cgllec??on Snd t he anountaof %he é&gegrﬁ%gained

serum of thersubjiret intsrdoti BBSctOof- tA8 bon80mhirres thejanount of the
bone marrow fluid stored in the bone marrow fluid storing syringe 21.

Al t ernati vebyspanthencasenspoaddnggvbetshlt he theshghedhem and t he obt ai ned
serum of the subject, this addition is preferably perforned so that the
total anountrafsphethed aeabgédvanth2fhe bone marrow fluid and t he obtai ned

serum of the subiect, i.e., the total sum of the anpbunt of the nedi um m xed
with the boh@9®@frow fluid at the site of bone marrow fluid collection, the

anount of the added fresh nedium and the anmpbunt of the added obtai ned
serum of the subjEcteHdm FHHENT SBOIGHes’ the Grimtted thet®one narrow

fluid StOret iéhtﬁgrgog? o£r§$é£éHégo§t8é ggesgﬁénggn%%étggg8%¥ the

bone marrow fluid storing syringe 21 to the first port 61
for suspension. Then, the cock 64 for suspension is
turned to shift the state to that in which the second
port 62 for suspension and the third port 63 for
suspension are communicated with each other.
Subsequently, a medium stored in the medium storing
syringe 22 is pushed, in an amount appropriate for the
amount of the bone marrow fluid stored in the bone marrow
fluid storing syringe 21, out of the medium storing
syringe 22 so that the medium is injected from the third
port 63 for suspension through the second port 62 for
suspension and the transporting vessel tube 26 to the
bone marrow cell suspension transporting vessel 23 while
air is discharged from the interior space of the bone

marrow cell suspension transporting vessel 23 through the



Next, the autoserum containing bone marrow cell culture nethod according to
the present first enbodi nent conprises, as shown in Figure 7, bone marrow
cell suspension preparation step Si, blood collection and storage step S2,
aut oserum acqui sition step S3, bone marrow cell culture step S4, culture
supernatant renoval step S5 and autosepym medi um addition step S6,

wherein: a bone marrow fluid is transferred at the site of collection from
the bone marrow fluid storing syringe 21 to the bone marrow cell suspension
transporting vessel 23 and then anticoagulated by mxing with a medium the
resul ting bgﬁ@qﬁQQQiﬁqﬂﬂWe%ﬁ%béﬁ%ﬁb@7Ps fPafspePted i Alatsgspended state
whil e stored in the ne marrow cell - 49 - suspension transporting

vessel 23, Fid it WeFStramsfEired T o e BiTe s ree el 12 ultthe €sssel 51
at CPCto r | tur.e;, after a | e of a predeterm ned culture period,
stant Gulune; colle,ct.eﬁlg frl%jgb%ihﬁg spajlegti & &g\;\e%}ed:lﬁﬂn glq Ir esh

the cul ture supernatant contaimni t

e um a0 che oseri abybhp,subLect e edied ntg Uhe Pang aroveel |

culture vessel 51 to p urt her ture.”  In the'inven

matters of IEeiaubosenymcontaaing ROGRATRL pwogelle gyl ture met hod _
according to the present first "enbodi nent, the sane reference nunerals wll

be used to desigbagalthedsamBeomagirtil ak100RREBRMALS &S those in each
constitution described above in the autoserum containing bone marrow cell

culture systiéfit®laccording to the present first enbodinent, so that the
description will be omtted. [0082] The bone marrow cell suspension
preparation steplSithe asptep dhatrilseperhovapdtha bbeebonaeroar row:ael |
suspensi on storing device 2. In this step, a bone marrow fluid containing
bone marrowfEeFisdcerrerged2ir ém chensabpdctoi shanfiicsagpbatedlby¥om xi ng
wth a mediumin an anngnt aggropriate for the anmount of the bone marrow
fluid in a FPrEEFOStPght T 54t Gt CPRBESTEeNoPfcbPEeBEMdHMOBtPRENBONEe Mar r ow

Lgﬁgdnggrga%§%$+¥%ﬁééeﬁg%hﬁhggaggg%%oagtg gre are aQ anticqggulant-free
9Suspehst oh uRt apprBPFPEPEPBr theS aneUmE of the
bone ot £ o RESL oL abLod Py FESLGe8cl LI s amount of the bone
he o T SoeeP ST RO ISR AR 8.5 Sy AL I 07 vt

connected to the third port 63 for suspension after the

connection of the bone marrow fluid storing syringe 21 to

the first port 61 for suspension, or otherwise, these

syringes may be connected simultaneously. The amount of

the medium appropriate for the amount of the bone marrow

fluid is preferably 1.5 times to 6 times the amount of

the bone marrow fluid stored in the bone marrow fluid

storing syringe 21. In this regard, at least one of the

medium storing syringe 22, the bone marrow fluid storing

syringe 21, and the bone marrow cell suspension

transporting vessel 23 are preferably graduated in order

to visually measure the volume of the contents.

[0070]



bl ood conponents and prevents clot formation, for exanple, heparin (e.g.,
hepari n sodi um and heparin cal ciun), |owrl ecul ar-wei ght heparin (e.g.,
dal teparin sodium parnaparin sodium and reviparin sodium, nafanostat
nmesi |l ate, gabexate nesilate, citric acid, citratephosphate-dextrose (CPD)
solution, acid-citrate-dextroseA (Acrtﬁg3sglution, warfarin, coumarin,

di cumar ol , phenprocounon, acenocounarol,” ethyl biscounacetate, or

i ndanedi one derivatives and is neant to exclude something, such as the
cellular mediumused in the present invention, which neither originally
prevents the coa§fati bhcofrbnepgentengubssantesubachcassblogdidonponents
nor prevents clot formation as a drug or agent, though it suppresses
coagul at i onSitANERE EFened Eﬁé@iﬁi@é?gy?eﬁﬁért@ﬁn§lﬂ§nﬁP@o§@@maMﬂ§
"anticoagulgn% exce@% for ﬁ ﬁellular medi umt, "anticoagul ant except for a
medi um' may “B&EVG§Ed “'fit EFEN&HgBABIY O 6O84T S SSCPRE BP&Gd eoltiPéct i on and
storage ste I.S.a step_that _is rformed in_the blood collecting and
storing dev?gggghgﬂﬁnt%?ssg 86?t8|§§ §8pﬁegﬁgaowrSﬁ#gh§u§ﬁﬁfééfwvjthout
addi tion of ' u h S-8t iLn.a,.liquid-tigh .ate.in.the bl ood
storing Vesgg?ngggggggglgégge%12§ g?ggeFES gghgrh 558%.%+%é%b%58513§0ring

vessel 32 i§y9£§§§r@plytaerﬁga@umeggskiﬁ§p§9k§ngé,Eginanae@hﬁifuged- [ 0085]
The autoserum acquisition step S3 is a sfep that is perforned in the

aut oserum acguhetdgndevhece 44 Fprtbbsesh@prolihecbhoedsptokiing . vesgel 32
where the bl ood of the subject is stored is centrifuged to obtain the serum
of the subjkche h1O086F cell siThpehshennatvewdcehl thal bune stepo®d is a step
that is performed in the bone marrow cell culturing device 5. In this step,
t he bone nmaf¢ bl sesPeneban ai nedspart hegprepaeéd2Bone hmenewocekd suspensi on
are cultured in the bone marrow cell culture vessel 51. In the bone marrow
cel | culture StepesAedt he2eal EarePef the bone marrow cells is preferably
static CU|&f@§ descri bed above, the bone marrow cells contained in the
bone marro ¢ suspension are preferably cultured for 4 days to 7 days.

[ 0087]

Meanwhile, in the blood collecting and storing
device 3, the blood of the subject is stored in the blood
storing vessel 32. Hereinafter, the process will be
described in detail.

[0072]

The vascular puncture needle 31 is inserted to the
blood vessel of the subject to collect blood. The
collected blood is injected to the blood storing vessel
32 through the connecting unit 33 for blood collection
and the storing vessel tube 71 while air is discharged
from the interior space of the blood storing vessel 32
through the storing vessel vent 72. As a result, the
collected blood is liquid-tightly stored in the blood
storing vessel 32.

[0073]



The cul ture supernatant renoval step S5 is a step that is perforned in the
bone marrow cell culturing device 5. In this step, the culture supernatant
containing floating cells is renmoved fromthe bone marrow cell culture
vessel 51 with the thus-cultured bone marrow cells attached thereto. [0088]
- 52 - The autoserun1nediun1addi;igg step S6 is a step that is
performed in the bone marrow cell culturing device 5. In this step, the
obt ai ned serum of the subject and a nedium are added to the bone marrow
cell culture vessel 51 with the bone marrow cells attached thereto. [0089]
As shown in FiguféeB, the atipssspuiieesntaitnbrg’bore Aanréw-cekhtdw ture

met hod according to the present first enbodi nent may further conprise bone
marrow cel | S§GspENSiLdR @ Xedite SEPEFET &L 611 16t RISt Iges Gth&EIaST. In this

case, the "% ne mar,r ow cel I, suspension” in the bone marrow cell culture
I

step S4 shal'TCb&SPeFabed ty a > Hord e meroFtein? sidfersi g mbBdane” .
0090 Il i 1 Xt. t t S7
L oteb that SPYLBETOT el PRLERS Bonk st SO PR dov s i n

a step that 1§ perforne he "bone marr i In

this step, Lhe prenared bagesupreow Gel b Suapensinn b gxedwin a medium

and/ or the obtalne erumo subj ect to prepare a bone marrow cel

suspensi on gixtuhee Speanti eal byg ikRet BbsinsteRnatinlieasts ang of; a4 resh
medi um and ?He obt ai ned serun18f theesubjgct a?gaagéed when t he bone marrow

cel |l suspensbometsibhansferred to the bone marrow cell culture vessel 51,
to prepare a bone marrow cell suspension m xture. In the case of adding the
fresh nmedi umGi/éhout addi ng the serum of the subject, this addition is
preferably performed so that the total anobunt of the nedia in the bone
mar r ow Alternatively, in the case of adopting the different

aspect of the blood collecting and storing device 3, the

indwelling needle 34 is indwelled in a state inserted to

the blood vessel of the subject. This eliminates the

need to repetitively insert the blood collection needle

to the subject for obtaining the desired amount of blood.

As shown in Figure 4, the first port 81 for blood

collection of the three-way stopcock 8 for blood

collection is connected to the indwelling needle

connection tube 35 connected with the indwelling needle

34. As a result, blood can be injected from the

indwelling needle 34 to the three-way connecting unit 37

for blood collection. The cock 84 for blood collection

of the three-way stopcock 8 for blood collection is

turned to achieve the state in which the first port 81

for blood collection and the second port 82 for blood

collection are communicated with each other. 1In this

state, a plunger 38 for blood collection of the syringe

36 for blood collection is pulled to collect blood from



- 53 - cell suspension mxture, i.e., the total sumof the anmpbunt of the
medi um m xed with the bone marrow fluid in the bone marrow cell suspension
preparation step Si and the anount of the fresh medi um added in the bone
marrow cel |l suspension m xture preparation step S7, is 4 tines to 80 tines
t he anount of the bone marrow fluid cgn%gining bone marrow cells coll ected
fromthe subject in the bone marrow cel | "suspensi on preparation step Si.
Alternatively, in the case of adding only the obtained serum of the
subject, this addition is preferably perforned so that the total anount of
t he nediun1ﬁﬂ%éd“ﬁﬁ%ﬁﬁ%heTEéﬁebﬁﬁpﬁoﬁﬂﬂﬂ@P@iQﬁdiﬁhéoabﬂaMﬁédbyetwwlof t he
subject, i.e., the total sum of the anount of the nmedium m xed wth the
bone mar r owFIHYE i St U9 & I GWeEINg ivs fersi g prdparaas off st@p Si
and the ann%q%o%f tqg 0 Lain%g rum of the subject added in the bone

mar row cel | “sUspersion Fhixtu é’g&%bé??ﬁ%ﬁ?%nep S7, is 4 times to 80 tines
t he amount ofyqt bone marrow fluid containing bone marrow cells collected
fromthe subject 'in the bone marrow cell suspension preparation step Si.

Alternatively inothe case;pf.addingeboph gp%ﬁgg;@&%ﬁ'&ughggg the obtai ned

serum of the subject, this addition is prefera pertormnmed so that the

total amountoofletheonedisaranxed wWikh the Bore @i eWdf lid and the serum
i.e., the total sumof the anmbunt of the nedium m xed with the bone nmarrow

fluid in thepbeneimar wowhcehke PUSpPeRsi 0B PrepanabiorcatertSion tike anount of
the fresh - 54 - medium added in the bone marrow cell suspension m xture
prepar at i onsssppn8ed. anth¢he ameundchf 84 hEoobb aboedcsel sot 0bnt bE sHbj ect
added in the bone marrow cell suspension m xture preparation step S7, is 4
tinmes to 80thraesvekieshApaatkoB fhe bénedmaphdwctliond isomtaineidngcbone
marrow cells_collected fromthe subject in the bone marrow cell suspension
prepar ati onS8tEp &he Fbo9e] tRekhatt he weirbdther speosdcirgtasrediosi na
conposition_conpri si ut oserym cont ai ning cul tured bone marrow cells as
an active i%g?ggigﬂiTgﬁgb?aiﬁ@gtBhFhEthQSBHthﬁ?s?oénﬁéﬁpﬁent conpri ses,

Bl ood col | 651 e SHa s? BF age BrBp &S aliy bRortinaBkarer 11 Fpe B1onGEr"
38 for blood collection is operated again. Specifically,
the plunger 38 for blood collection is pushed to eject
blood from the syringe 36 for blood collection. This
ejected blood is injected to the blood storing vessel 32
through the three-way stopcock 8 for blood collection.
Once the blood in the syringe 36 for blood collection is
completely injected to the blood storing vessel 32, the
operation with the plunger 38 for blood collection is
terminated. After the injection of the blood to the
blood storing vessel 32, the storing vessel tube 71 is
liquid-tightly sealed with a heat sealer or clip and then
cut between the sealed portion and the third port 83 for
blood collection to separate the blood storing vessel 32

where the blood of the subject is stored from the

indwelling needle 34, the indwelling needle connection



step S3, bone marrow cell culture step S4, culture supernatant renoval step
S5, and autoserum nedi um addi tion and culture step S9, wherein: a bone
marrow fluid is transferred at the site of collection fromthe bone marrow
fluid storing syringe 21 to the bone marrow cell suspension transporting
vessel 23 and then anticoagul ated by giééng with a nedium the resulting
bone marrow cell suspension is transporteéd in a suspended state while
stored in the bone marrow cell suspension transporting vessel 23, and then
transferred to the bone marrow cell culture vessel 51 at CPC to start

cul ture; af ttéfea SPapsdcot va ipcedetterfivicnéd codl tagrld epdriicod, arhie the ture
supernatant containing floating cells is renoved; - 55 - and a fresh
medi um and {HéS§aram GPTRETdaE] 88t tard {dded lionto coid esdriemar r ow cel |
culture ves%ﬁl7§é to performfurther culture. In the invention-specifying
matters of tHE Rethod for produci ng a nedi ci nal conposition conprising
autoserun}contaigﬁggecultfied bon narrﬁm/cells as an.actiyve ingredi ent

according to the present rirst e Bﬁiﬁ% PSetHE ggﬁﬁlFépgrgﬁgécﬁuﬁerals\MII
be used to g@§hﬂnﬁgeab@§iﬁéﬁef?%m§%ﬁ%l%ﬁo%@”%%n%ﬂ%ss%%js%%ps gﬁ those in

each constitution and each I nvention-speciftying nmatter -descri ed above in

the aut oser yneeAt 8t Bi-nggboBRE AR Ko, eekl GuLt B&%o%ygtfe%% %&% Lhe ;o
aut oserum cont ai ni ng bone marrow cell culture nmethod accor |na to the

present firstoesbodsmestrrseutbat ihhehde&@hit@&mgiw binke am tteden[0092]
The aut oserum nmedi um addition and culture step S9 is a step that is
per f or med i hhéheubeneatrantoiwscebllleutedr tbgodeviaethe kBrthi rstep, the
obt ai ned serum of the subject and a medium are added to the bone marrow
cell cul turguhgesel 51 with the bone marrow cells attached thereto to
performfurther_ culture. [0093] As shown in Figure 11, the nethod for
pr oduci ng al W47 ki nal conposi tion conprising autoserum containing cultured

bone narrOM/celhﬁ}a an active ingredient according to the present first
enbodi ment may futt A i He o ket | I uSpeiReen HRkEQr e

preparatioﬂ:ell suspension is cultured in the bone marrow cell
culturing device 5. The culture supernatant containing
floating cells is removed from the bone marrow cell
culture vessel 51. Then, the obtained serum of the
subject and a fresh medium are added to the bone marrow
cell culture vessel 51 to further culture the cells.
Hereinafter, the process will be described in detail.
[0078]

The bone marrow cell suspension transported to CPC

is transferred to the bone marrow cell culture vessel 51.
The bone marrow cells contained in this bone marrow cell
suspension are cultured for a predetermined culture
period. The predetermined culture period is preferably 4
days to 7 days.

[(0079]



- 56 - step S7 described above. In this case, the "bone marrow cell
suspension” in the bone marrow cell culture step S4 shall be replaced by a
"bone marrow cell suspension m xture". [0094] The bone marrow cel |
suspensi on storing device 2, the blood collecting and storing device 3, the
aut oserum acqui ri ng device 4, the bone rrow cell culturing device 5, and
t he aut oserum cont ai ni ng bone marrow ce culture system 1 conprising these
devi ces according to the present first enbodi nent, the autoserum contai ning
bone marrow cell culture nethod, and the nethod for producing a nedicinal
conposi tion conpffsehgthat eséFunrecohhai Arhguecal supednbdbastmarrow cells as
an active ingredient produce the following effects: 1. The bone nmarrow
cel I s cont aFABH3A 1 He TBOAE LREr FOWLFI diSd TEBOIVEE & Ofr dinet ensuBjeectovcan be

ti coagul ated.cleanly and conveniently in a liquid-tight state to
2Pf:g?egglyc83%aFH? Héebgﬁésﬁﬁr%gm/c ?%sog?a?%?%r%§¥9m 9L ¥h& bl ood of the

the ser um { RPSSF Coan b8 RERnBaCrR arentryed 3o ke Hete Marral cells of
the subject .can QG%EHkEugggsg§igg EgefagkﬂgngﬂEQGQet@%%e%%&ngwn
efficiently, and the resulting bone marrow cell's can be used in
regenerativegpedici ne.
The bone marrow cells may be cultured for the
predetermined culture period by adding at least one of a
fresh medium and the obtained serum of the subject when
the bone marrow cell suspension transported to CPC is
transferred to the bone marrow cell culture vessel 51.
In the case of adding the fresh medium without adding the
serum of the subject, this addition is preferably
performed so that the total amount of the media mixed
with the bone marrow fluid, i.e., the total sum of the
amount of the medium mixed with the bone marrow fluid at
the site of bone marrow fluid collection and the amount
of the added fresh medium, is 4 times to 80 times the
amount of the bone marrow fluid stored in the bone marrow
fluid storing syringe 21. Alternatively, in the case of
adding only the obtained serum of the subject, this
addition is preferably performed so that the total amount
of the medium mixed with the bone marrow fluid and the
obtained serum of the subject, i.e., the total sum of the
amount of the medium mixed with the bone marrow fluid at

the site of bone marrow fluid collection and the amount

of the added obtained serum of the subject, is 4 times to



- 57 - 4. The bone marrow cells contained in the bone marrow fluid
collected fromthe subject can be grown conveniently and reliably even when

t he amount of the cells is snmall, and the resulting bone marrow cells can
be used in regenerative nmedicine. [0095] Next, the second enbodi nent
of the autoseruntontaini ng bone marrow glL culture system 1 according to
the present invention will be described in detail. In the second

enbodi ment, an autoserum containing bone marrow cell culture system1
according to the present invention is an autoserum contai ni ng bone marrow
cel | cul tur&0sysfiem e @gemayt g drve beaer ow e & lagld edtad:d riom a

subj ect without use of an anticoagulant with the serum of the subject,
wherein: a BOfePRaFr 8RR & ledht &tHHGDhEre inger o -cePlLEcEBRLATERT from

t he subject .is . transferred at,.the site of collection froma bone marrow
fluid Stori ) EE?Fi ﬁ&é‘ezf%mﬁgvdé“tghé’oﬁﬁ?né?’ﬁarfrr&ﬁ PG Ui 28Crdd to a bone

mat r ow cel | urin transportin essel. 52 ich is aliquid-tightly
seal abl e riagggéggge e?%gtO§t8%§553%3%ﬁ¥y03§55|QF d "G6He 1ar r ow cel

suspensi on gbtakhgd 9yEEE%BQQeHh%ob%pggn%ﬁ%oWoEBﬁi%m&@?{b%r]tQJ“”‘a”d

1 .
starts culture of thé bone marrow ce , and then m xe e nediumto

per f or m ant negaguhakianwwhh! enst 8bhingacebiure @l the bore JaLLoucel | s;
the resulting bone marrow cell suspension is transported in a cultured

state whil esstamedfi phtheubgaetmairew,cehk tot88 susUbEURKRY s@d@hnt
transporting vessel 52; after a | apse of a predeterm ned culture period,

t he cul tureosupkeenatdntimi mikedoveédh ahd abnthealreoat ifaniaf acelthecul ture, a
medi um and the serum of the subject are added into the bone marrow cel

cul turing aptiterahspernei ngrvegsélusd tolpertorm f bhehemocultt wfethe

added fresh medium, and the amount of the added obtained
serum of the subject, is 4 times to 80 times the amount
of the bone marrow fluid stored in the bone marrow fluid
storing syringe 21.

[0081]

Next, the autoserum-containing bone marrow cell
culture method according to the present first embodiment
comprises, as shown in Figure 7, bone marrow cell
suspension preparation step S1, blood collection and
storage step S2, autoserum acquisition step S3, bone
marrow cell culture step S4, culture supernatant removal
step S5, and autoserum medium addition step S6, wherein:
a bone marrow fluid is transferred at the site of
collection from the bone marrow fluid storing syringe 21
to the bone marrow cell suspension transporting vessel 23
and then anticoagulated by mixing with a medium; the
resulting bone marrow cell suspension is transported in a

suspended state while stored in the bone marrow cell



[ 0096] In the present second enbodi nent, the autoseruntontaini ng bone
marrow cell culture system 1l according to the present invention preferably
conprises at |least one of a blood collecting and storing device 3, an

aut oserum acqui ring device 4, and a bone marrow cell culturing device 5 and
nore preferably conprises all of these vices. In this constitution of the
aut oseruntont ai ni ng bone marrow cell culfure system 1l according to the
present second enbodi ment, the sane reference nunerals will be used to
designate the sane or simlar conponents as those in each constitution
accordi ng t SUSRENFILOSt tempeHarditddesesded Jabovel et Hatantsfe destri ption
will be omtted., [0097] The bone marrow cell culturing device 5
accordi ng t & A&CpPEEENTAESECHN Fdnbcdilireie Ve SSers il dted Hrmitil yiofrta bone
marrow fluid %oring rin e121, a diun1storinq_syrin e 22, a bone marrow
cel | cul tur i gﬁﬁ't?§%§6b%tiﬁﬁs€e§ el &3 St THIEG T &S T UM 124 or
bone marrow,_gel | nsion. - 59 - 098]. he bone .mar.r ow cel |

cul turing aﬁggtngg%%%t%H§g6ggggp%5§okgaﬁgﬁn aFPf?Eﬁgﬁhf%ﬁ%ﬁfﬁﬁ as long as

the vessel bgpgybihguibdyt LohtLyrsealable aIrn:dg ig vessel, that s s&%@%bclte of

storing an anticoagul ated bone marrow ce suspensi on obtaine y m Xi ng

the bone magrewabhdhdiwkbhthhepardi Hav-apd eapabl-g 19f, euklurdng shhe opone
marrow cel ls. Exanpl es of such constitution can include constitution in

whi ch, as shewfiokm Fuguher6cutherbonermatkow cebht coht8pbBgrandy
transporting vessel 52 has an open upper end to which a culturing and
transporti ngavessel ofi dh83aisobastimrednitaiaihigqbbdet nghtroyw sealiabl e manner
Wi th screws, the culturing and transporting vessel lid 53 conprising a

cul turing afdltvraasperhpdgavessdingube Sheandeacodl farishgeabddimansporti ng
vessel vent 55. The culturing and transporting vessel tube 54 penetrates
the cul turi hgcahdmer AASPEPEFAGNVESERL S| FdlB3bEouEBANAI €88 JnREcahmect i ng
unit 24 for_bone marrow, cell susgension with the interior space of the bone

marrow cel | STOTt OF i A ahd™ t FARERBPEFAgaTes8aFe52n FRENCGPP GG taRa

described above in the autoserum-containing bone marrow
cell culture system 1 according to the present first
embodiment, so that the description will be omitted.
[0082]

The bone marrow cell suspension preparation step S1
is a step that is performed in the bone marrow cell
suspension storing device 2. In this step, a bone marrow
fluid containing bone marrow cells collected from the
subject is anticoagulated by mixing with a medium in an
amount appropriate for the amount of the bone marrow
fluid in a liquid-tight state at the site of collection
of the bone marrow fluid immediately after the collection
to prepare an anticoagulant-free bone marrow cell
suspension. The amount appropriate for the amount of the
bone marrow fluid is preferably 1.5 times to 6 times the

amount of the bone marrow fluid.



transporting vessel vent 55 penetrates the culturing and transporting
vessel lid 53 to communicate the interior space of the bone marrow cell
culturing and transporting vessel 52 with exterior space. The culturing and
transporting vessel vent 55 is provided-at_its tip with a culturing and
transporting vessel vent filter 56 that prevents bacteria fromentering the
vent. Those simlar - 60 - to a material for the transporting vessel tube
26 and the transporting vessel vent filter 28 can be used as a materi al
constituting®HAeélcul turing and transporting vessel tube 54 and the
culturing and transporting vessel vent filter 56, respectively. [0099]

In the present sEtondenbodifeht, tike eBhhectPRGThI td28CF6PeBohB narrow

I ion i Linted as | the unit i titutionall
Funct onal |5 aBARFEof LBPSEFF Bt FROE o Bofle iPT 6k FPATS ARGt ho medi um

and capabl e;ol.,LhAul gLl gBLLY) GORRCENG; Lije bane, JRLLAWCL] U, stori ng

syringe 21, e nedi umstorrng syringe ONe “Mar row c

cul turing aBgOBBaE§HB%EEHQsvgﬁﬁebﬁé%engéagﬁb%sfggmﬁggpﬁgog%&j%%E&gﬂfgan

i ncl ude constitution having, as shown in Figure 6, ee-way stopcdck 6

for bone manepwregl e SYSPERSHORinTHESARSEhULERAXOf thetihkge- way,-st opcock
6 for bone marrow cell suspension according to the present second

enbodi ment mwslstuibarwéoghbahephrihe (presentafiestrenbedument. [ 0100]

Next, the effects of the bone marrow cell culturing device 5, the bl ood

col l ecti ng padnsparingsdeévimwe 3ndt hevapboser amlaoqgli r nagadewicee 4, and t he
aut oseruntont ai ni ng bone nmarrow cell culture system 1 conprising these

devi ces accordli hgteo Thecpresentsseabnd embodrneatd, aniauedser um cont ai ni ng

bone marrow cell cul ture nethod, . _ ,
phosphate-dextrose (CPD) solution, acid-citrate-dextrose-

A (ACD-A) solution, warfarin, coumarin, dicumarol,
phenprocoumon, acenocoumarol, ethyl biscoumacetate, or
indanedione derivatives and is meant to exclude something,
such as the cellular medium used in the present invention,
which neither originally prevents the coagulation of
biogenic substances such as blood components nor prevents
clot formation as a drug or agent, though it suppresses
coagulation in the event. Specifically, the terms
"anticoagulant", "anticoagulant except for a cellular
medium", "anticoagulant except for a medium” may be used
interchangeably.

[0084]

The blood collection and storage step S2 is a step
that is performed in the blood collecting and storing
device 3. In this step, blood collected from the subject
without addition of an anticoagulant is stored in a

liquid-tight state in the blood storing vessel 32 capable



- 61 - and a nethod for producing a nedicinal conposition conprising

aut oserum contai ning cultured bone marrow cells as an active ingredient

wi |l be described. [0101] In the bone marrow cell culturing device 5,
a bone marrow fluid collected fromthe subject is liquid-tightly mxed with
a nediumto prepare an anticoagul ated bone marrow cell suspension, which is
then transported to CPC while the bone marrow cells contained therein are

cultured. Hereinafter, the process will_ be described in detail. [0102]

The bone naP?oRﬁ&@BIC§G§6éﬁ§9§ﬁ pr Eparricpy %ﬁ@Fé%%gﬁ?%??én3?sl§tored in

t he bone marr ow Fh culturing and granspgrtln essel 52 in a simlar
to the stor&gé SFa ¢ Bonhed rV8®38 Fa8aSpEnsSito elﬁgtﬁ§n56ﬁ§' -ow cel |

suspensi on orting vessel 23 according to the first enbodinent. In the
Ebg@%
present secon odi ment, the bone marrow cell culturing and transporting
vessel 52 has c [ I [ I r o] reo I a

attached theretgﬂ?%o%yﬁﬁggg%@r%Q%§D%§€%%¥e§g%ﬁ = ggb%nﬁkﬁgrﬁgaﬁcg

suspensi on pér@wﬁéaegnw@heeagebge&@mofactqn@r%aed@%e@vw;cel ts €QnLai ned

therein is started so that the cultured bone marrow cells are attached to
the bone magtew, cehk Bubbdrkbgrang tEapspoBbi Rgevessak 5200H0L@3khe
subject is stored is centrifuged to obtain the serum of
the subject.
[0086]

The bone marrow cell culture step S4 is a step that
is performed in the bone marrow cell culturing device 5.
In this step, the bone marrow cells contained in the
prepared bone marrow cell suspension are cultured in the
bone marrow cell culture vessel 51. In the bone marrow
cell culture step S4, the culture of the bone marrow
cells is preferably static culture. As described above,
the bone marrow cells contained in the bone marrow cell
suspension are preferably cultured for 4 days to 7 days.
[0087]

The culture supernatant removal step S5 is a step
that is performed in the bone marrow cell culturing
device 5. In this step, the culture supernatant
containing floating cells is removed from the bone marrow
cell culture vessel 51 with the thus-cultured bone marrow

cells attached thereto.

[0088]



- 62 - Specifically, the bone marrow cell culturing and transporting
vessel 52 is not particularly limted as long as the vessel permts

attachnent of the cultured bone marrow cells fromthe start of culture. A
cell culture flask is preferred. In the second enbodi nent, the anount of

the nedium stored in the medi um storing §y[inge 22 is preferably 2 tines to
4 tinmes the amount of the bone narrom/f?uid stored in the bone marrow fl uid
storing syringe 21. [0104] The bone marrow cells stored in the bone
marrow cell culturing and transporting vessel 52 are transported in a
cultured state t&hePEItApeEEManEdpsE sfldatppadetepnihedscal stee péritod, the
cul ture supernatant containing floating cells are renoved fromthe bone

mar r ow cel | *CuPEHTCRGeEnd 1t FaRs PO HG TWeds &1 1592 Cuttifary inch éleatitass ér um of

t he subject _and,a fresh iumare added to the bone marrow cell culturing
and tra%spogpi%815e§§§P’g%%Foo SPEOAM P e o HEusEP TR BT6b& col | ecti ng

and storingmgggh%eageaggd%%et%u%ﬁ%e%§%%aég%&%kp%§§ﬂ¥kﬁﬁﬁiugfgg%gg g to the

present second enbodi ment have fect's odi nent .

The cul turesef ,the baae,paer ow. el %e%ﬁ%%t%;@%h%@ag%%%rett&” a cultured
state to CPC is preferably static culture. The predetéermned culture period
is preferablgodogays to 7 days. [0105] - 63 -

As shown in Figure 8, the autoserum-containing bone
marrow cell culture method according to the present first
embodiment may further comprise bone marrow cell
suspension mixture preparation step S7 described later.
In this case, the "bone marrow cell suspension” in the
bone marrow cell culture step S4 shall be replaced by a
"bone marrow cell suspension mixture”.

[0090]

The bone marrow cell suspension mixture preparation
step S7 is a step that is performed in the bone marrow
cell culturing device 5. 1In this step, the prepared bone
marrow cell suspension is mixed with a medium and/or the
obtained serum of the subject to prepare a bone marrow
cell suspension mixture. Specifically, in this step, at
least one of a fresh medium and the obtained serum of the
subject are added when the bone marrow cell suspension is
transferred to the bone marrow cell culture vessel 51, to
prepare a bone marrow cell suspension mixture. In the
case of adding the fresh medium without adding the serum
of the subject, this addition is preferably performed so

that the total amocunt of the media in the bone marrow



Next, the autoserum containing bone marrow cell culture nethod according to
the present second enbodinent is a nethod for directly culturing bone
marrow cells collected froma subject w thout use of an anticoagul ant and
then further culturing the resulting cells using the serum of the subject.
Specifically, as shown in Figure 9, tbeSgeLhod conprises bone marrow cel |
suspensi on preparation step Si, bone nmarrow cell culture and transport step
S8, blood collection and storage step S2, autoserum acquisition step S3,

cul ture supernatant renoval step S5, and autoserum nmedi um addition step
S6, wher ei nc€alhSHEPRRELOW Fligitdrices tir-gnsf dheed carelt emsictfe tdfe col | ecti on
fromthe bone marrow fluid storing syrinqg 21 to the bone marrow cell

cul turing aR@PPanSportrngefés@erissdand Whéhenidesd Wt oo rfddiivhn itro

perforn1anti%%a ul ation mhilglitarting]culture of the bone marrow cells;
I :

the resul ting bS8 nBFrER"c &R Ls GESEREISIRT ®IEPATEHd Ped ik & lo@r ed

state while o] i e ne_marrow cell cul turing.and transporting
vessel 52; gﬁ%e%ﬁguhgpég § 8a%6F§%e S He d%ﬁﬁtﬁpe%ﬁgr'8ﬁf e tur e
super nat ant cgont ai,abegsh baakiing,¢el s bs Lenpyed; and-at ;PG g fresh
medi um and fhe seru%1o$ t he subfectbasgggaggg%i%Fg%t%g’bégzgkﬁgfﬁﬁ cel

culturing and Bpanspest tRE 4@ssek 82 tacpebher mabupthen gyl ture. In the
i nvention-specifying matters of the autoseruntontai ning bone marrow cel

cul ture nethodtacnondi bgntombbheopr esent secosdtenbedbrenhe hejsane
reference - 64 - nunerals will be used to designate the sanme or simlar
conponent s on shepscas mhosewi negachuspnstiibut peppandteachstep S1.

i nvention-specifying matter described above in the autoserum containing
bone narrowrEEfrnegbivete, syst ehelcashecdutddénanpobmt ahri ngthbanednar r ow
cell culture nethod, and the nmethod for producing a nedicinal conposition
conpri si ng Sat¢8erfinttont@Phealy, cihiar eddbbhennafr Bheéerpblas an active

i ngredi ent acc to the present first or second enbodi nent, so that the

rdin f
descriptiohp%ffﬁr%%goﬁ?t¥%ﬂ? tot06pPtal amoyRE BonElAaFFeW Belixed ture and
transport e i step. that .is.perforped in the hone narraqw cel
cuItuPing 3%5?%2@%%5?%n?ﬁ?§r5 %p?i?h %%ﬁegﬁ%r?gﬁﬁﬁa? sSEbHEaPhed™ n the
repared b ow cel | ion e cu r in.t ne rrow cel
Eulfuring gﬂ%; ré%%g%?fihg§€%g§£fég2§&ijgg #%gtﬁﬁgugFegf Eﬁ% %gaéuWarrow

cel | suspengiam prepared iy distant place %ﬁ sHO'S né%gPﬁoQOBSéﬂa”OW

cell culturing and transporting vessel 52 and directly transported in a
cul tured staispersi sleserdhe ahoyestdbhesbongd mans ownseht srl tyeing and

transporting vessel 52 is preferably a cell culture flask. The anmount of

t he medi umdpprioprd ateerdmorof htha@mufe©f added in the bone marrow
cell suspension mixture preparation step S7, is 4 times
to 80 times the amount of the bone marrow fluid
containing bone marrow cells collected from the subject
in the bone marrow cell suspension preparation step S1.
Alternatively in the case of adding both the fresh medium
and the obtained serum of the subject, this addition is
preferably performed so that the total amount of the
media mixed with the bone marrow fluid and the serum,
i.e., the total sum of the amount of the medium mixed

with the bone marrow fluid in the bone marrow cell

suspension preparation step S1, the amount of the fresh



the bone marrow fluid in the bone marrow cell suspension preparation step
Sl is preferably 2 times to 4 tinmes the anmount of the bone marrow fluid. In
the bone marrow cell culture and transport step S8, the bone marrow cells
are - 65 - preferably cultured for 4 days to 7 days in the bone marrow
cell culturing and transporting vessel §g._[0107] Next, the nethod
for producing a nedicinal conposition conprising autoserum containing
cultured bone marrow cells as an active ingredient according to the present
second enbodinent is a nethod for directly culturing bone marrow cells
col | ected fFEMIATsaRcect 1w theubonse nefr raw astlilc sagweast candittierr < ur t her
culturing the resulting cells_using the serumof the subject. Specifically,

g .
as shown i nPEFHArat1s" £hEPret’hod Corpei $89UBENE fmkowtelinest ssensi on

reparation st Si,  bon rrow.cell culture and transport step S8, bl ood
gollection Sﬁd%EFoFBSéeggeggéfﬁ éﬁt&b@r%ﬁpﬁcaﬁF§Pﬁi6ﬁl t Y8 ur e

tant _rc I . d. aut I, di ti .and | t t
20, “whor oi " & BERCPRRr Fou HPOl ACEE. £7 andPerr o G0 e 0 L4 6P & oction

fromthe bogg.pmergw £hui dostok gogygggqtah%%nkgihg%%bg%%e%fg%wce"

culturing and transporting vessel 5 en m xe a nediumto

perform ant teoagukalient¥hi keost anti BgLGULbturg ehet RenRong MBES QwiGel | 's;
the resulting bone marrow cell suspension is transported in a cultured

state whil esssperdion phepheneisar sewpcsll culturing and transporting
vessel 52; after a | apse of a predeterm ned culture period, the culture
super nat ant [@ohtaining floating cells is renoved; and at CPC, a fresh
medi um and t he serum of the subject are
Next, the method for producing a medicinal
composition comprising autoserum-containing cultured bone
marrow cells as an active ingredient according to the
present first embodiment comprises, as shown in Figure 10,
bone marrow cell suspension preparation step S1, blood
collection and storage step S2, autoserum acquisition
step S3, bone marrow cell culture step S4, culture
supernatant removal step S5, and autoserum medium
addition and culture step S9, wherein: a bone marrow
fluid is transferred at the site of collection from the
bone marrow fluid storing syringe 21 to the bone marrow
cell suspension transporting vessel 23 and then
anticoagulated by mixing with a medium; the resulting
bone marrow cell suspension is transported in a suspended
state while stored in the bone marrow cell suspension
transporting vessel 23, and then transferred to the bone
marrow cell culture vessel 51 at CPC to start culture;

after a lapse of a predetermined culture period, the

culture supernatant containing floating cells is removed;



- 66 - added into the bone marrow cell culturing and transporting vessel
52 to performfurther culture. In the invention-specifying mtters of the
nmet hod for producing a nedicinal conposition conprising autoseruntont ai ni ng
cul tured bone marrow cells as an active ingredient according to the present
second enbodi nent, the sane reference nggerals wi |l be used to designate

the sanme or simlar conponents or steps as those in each constitution and
each invention-specifying matter described above in the first enbodi ment or
t he aut oseruntontai ni ng bone marrow cell culture system1 and the

aut oser um c8nfapnifigsbonediarr ewdcéhe eceirtor e fmshkod udeortdiang teolddte
present second enbodi nent, so that the description will be omtted. [0108]
The bone narP6® EBFI PeUPt BAFKREWdER ée CBLtLRE BEE6E1CEIL &6t Peg fareh st ori ng
devi ce 3, agto?grunla guiring devi ce, 4, and the autoserum contai ning bone
mar row cel | ﬁFeC§§ HERr 1 TOnprF stRGET heQR SRYTteEI RS cBREFAGSt 8Tt he

pr esent SGCﬁH% %QP ginggg, tgguautoserun}conta'ninﬁ bone ,marrow cel
culture net fod, TahdCtherePhgd F P pf olfadifig "8 - nEae PRl 1€8mosi t i on
conpri sing UATL 0 L0} Cc .han s _as _an active

i ngredi ent %?%gﬁgéygﬁeQ?gF?%g?ﬁg8éb?égg§88lsu$ﬁgE§§%%8h§rPgﬁrgglIs

contai ned iBethe bongnmeEt ovef b Hhd-gobhectedotroayt bg sHBI gelscan be
anticoagul ated - 67 -
first embodiment, the same reference numerals will be

used to designate the same or similar components or steps
as those in each constitution and each invention-
specifying matter described above in the autoserum-
containing bone marrow cell culture system 1 and the
autoserum-containing bone marrow cell culture method
according to the present first embodiment, so that the
description will be omitted.

[0092]

The autoserum medium addition and culture step S9 is
a step that is performed in the bone marrow cell
culturing device 5. In this step, the obtained serum of
the subject and a medium are added to the bone marrow
cell culture vessel 51 with the bone marrow cells
attached thereto to perform further culture.

[0093]

As shown in Figure 11, the method for producing a
medicinal composition comprising autoserum-containing
cultured bone marrow cells as an active ingredient
according to the present first embodiment may further

have the bone marrow cell suspension mixture preparation



cleanly and conveniently in a liquid-tight state to efficiently obtain the
bone marrow cells of interest. 2. The blood of the subject can be stored
cleanly and conveniently in a liquid-tight state, and the serumthereof can
be obtained efficiently. 3. The bone marrow cells of the subject can be
cul tured using the autoserum and thergbg6g[omn efficiently, and the
resulting bone nmarrow cells can be used”in regenerative nedicine. 4. The
bone marrow cells contained in the bone marrow fluid collected fromthe
subj ect can be grown conveniently and reliably even when the anount of the
cells is snéltep &iddeReridsdl elbryebonénnahiowceetl stban"benasedrirnw
regenerative nedicine. 5. Even the bone marrow cells contained in bone
marrow fl ui #8201 FEEPEFSLPEM the LEGLPOOE MATrEoH Stdrt Cpildeeec &t dre Sl t ur ed

and grown reliably, and.the resulting bone marrow cells can be used in
- kﬁiﬁi%ﬁn Qeﬁ E%E

regenerati v& & PREFEFen¥e asi L TPY1681- L Suspepsion
Autoserun}cggkghging bone marrow cell culture system 2: Bone marrow
cel |l suspension sFofing devi ce

[0094]

The bone marrow cell suspension storing device 2,
the blood collecting and storing device 3, the autoserum
acquiring device 4, the bone marrow cell culturing device
5, and the autoserum-containing bone marrow cell culture
system 1 comprising these devices according to the
present first embodiment, the autoserum-containing bone
marrow cell culture method, and the method for producing
a medicinal composition comprising autoserum-containing
cultured bone marrow cells as an active ingredient
produce the following effects:

1. The bone marrow cells contained in the bone marrow
fluid collected from the subject can be anticoagulated
cleanly and conveniently in a liquid-tight state to
efficiently obtain the bone marrow cells of interest.
2. The blood of the subject can be stored cleanly and
conveniently in a liquid-tight state, and the serum
thereof can be obtained efficiently.

3. The bone marrow cells of the subject can be cultured
using the autoserum and thereby grown efficiently, and
the resulting bone marrow cells can be used in

regenerative medicine.



3: Blood collecting and storing device

5. Bone marrow cell culturing device - 68 - 6. Three-way stopcock for

mar r ow cel |

suspension 7: Storing vessel lid 8: Three-way stopcock for

bl ood col | ecti on

- 57 -

4. The bone marrow cells contained in the bone marrow
fluid collected from the subject can be grown
conveniently and reliably even when the amount of the
cells is small, and the resulting bone marrow cells can
be used in regenerative medicine.

[0095]

Next, the second embodiment of the autoserum-
containing bone marrow cell culture system 1 according to
the present invention will be described in detail. 1In
the second embodiment, an autoserum-containing bone
marrow cell culture system 1 according to the present
invention is an autoserum-containing bone marrow cell
culture system for culturing bone marrow cells collected
from a subject without use of an anticocagulant with the
serum of the subject, wherein: a bone marrow fluid
containing bone marrow cells collected from the subject
is transferred at the site of collection from a bone
marrow fluid storing syringe 21 where the bone marrow
fluid is stored to a bone marrow cell culturing and
transporting vessel 52 which is a liquid-tightly sealable
rigid vessel that stores an anticoagulated bone marrow
cell suspension obtained by mixing the bone marrow fluid
with a medium and starts culture of the bone marrow cells,
and then mixed with the medium to perform anticoagulation
while starting culture of the bone marrow cells; the
resulting bone marrow cell suspension is transported in a

cultured state while stored in the bone marrow cell

4: Aut oserum acquiring device

bone



21: Bone marrow fluid storing syringe 22: Medium storing syringe 23: Bone
suspensi on transporting vessel 24: Connecting unit for bone

mar r ow cel | \ . (
marrow cel | suspension 25: Transporting vessel lid 26: Transporting vessel
tube 27: Transporting vessel vent 28: Transporting vessel vent filter 31:
Vascul ar puncture needl e _ 58 -

culturing and transporting vessel 52; after a lapse of a
predetermined culture period, the culture supernatant is
removed; and at the location of cell culture, a medium
and the serum of the subject are added into the bone
marrow cell culturing and transporting vessel 52 to
perform further culture.

[0096]

In the present second embodiment, the autoserum-
containing bone marrow cell culture system 1 according to
the present invention preferably comprises at least one
of a blood collecting and storing device 3, an autoserum
acquiring device 4, and a bone marrow cell culturing
device 5 and more preferably comprises all of these
devices. In this constitution of the autoserum-
containing bone marrow cell culture system 1 according to
the present second embodiment, the same reference
numerals will be used to designate the same or similar
components as those in each constitution according to the
first embodiment described above, so that the description
will be omitted.

[0097]

The bone marrow cell culturing device 5 according to
the present second embodiment is constituted mainly of a
bone marrow fluid storing syringe 21, a medium storing
syringe 22, a bone marrow cell culturing and transporting

vessel 52, and a connecting unit 24 for bone marrow cell

suspension.



32: Blood storing vessel 33: Connecting unit for blood collection 34:
I ndwel i ng needl e 35: Indwelling needle connection tube 36: Syringe for
bl ood col l ection 37: Three-way connecting unit for blood collection 38:

Pl unger for blood collection 41: Centrifuging unit 51: Bone nmarrow
cell culture vessel _ _
59
[0098]

The bone marrow cell culturing and transporting
vessel 52 1s not particularly limited as long as the
vessel is a liquid-tightly sealable rigid vessel that is
capable of storing an anticoagulated bone marrow cell
suspension obtained by mixing the bone marrow fluid with
the medium and capable of culturing the bone marrow cells.
Examples of such constitution can include constitution in
which, as shown in Figure 6, the bone marrow cell
culturing and transporting vessel 52 has an open upper
end to which a culturing and transporting vessel 1id 53
is fastened in a liquid-tightly sealable manner with
screws, the culturing and transporting vessel 1id 53
comprising a culturing and transporting vessel tube 54
and a culturing and transporting vessel vent 55. The
culturing and transporting vessel tube 54 penetrates the
culturing and transporting vessel lid 53 to communicate
the connecting unit 24 for bone marrow cell suspension
with the interior space of the bone marrow cell culturing
and transporting vessel 52. The culturing and
transporting vessel vent 55 penetrates the culturing and
transporting vessel 1id 53 to communicate the interior
space of the bone marrow cell culturing and transporting
vessel 52 with exterior space. The culturing and
transporting vessel vent 55 is provided at its tip with a
culturing and transporting vessel vent filter 56 that

prevents bacteria from entering the vent. Those similar



52: Bone marrow cell culturing and transporting vessel 53: Culturing
and transporting vessel lid 61: First port for suspension 62: Second port
for suspension - 69 - 63: Third port for suspension 64: Cock for

suspension 71: Storing vessel tube
_60_

to a material for the transporting vessel tube 26 and the
transporting vessel vent filter 28 can be used as a
material constituting the culturing and transporting
vessel tube 54 and the culturing and transporting vessel
vent filter 56, respectively.

[0099]

In the present second embodiment, the connecting
unit 24 for bone marrow cell suspension is not limited as
long as the unit is constitutionally or functionally
capable of distributing the bone marrow fluid and the
medium and capable of liquid-tightly connecting the bone
marrow fluid storing syringe 21, the medium storing
syringe 22, and the bone marrow cell culturing and
transporting vessel 52. Examples of such constitution
can include constitution having, as shown in Figure 6, a
three-way stopcock 6 for bone marrow cell suspension.

The constitution of the three-way stopcock 6 for bone
marrow cell suspension according to the present second
embodiment is similar to that of the present first
embodiment.

[0100]

Next, the effects of the bone marrow cell culturing
device 5, the blood collecting and storing device 3, the
autoserum acquiring device 4, and the autoserum-
containing bone marrow cell culture system 1 comprising
these devices according to the present second embodiment,

an autoserum-containing bone marrow cell culture method,



72: Storing vessel vent 73: Storing vessel vent filter 81: First port for
bl ood collection 82: Second port for blood collection 83: Third port for
bl ood collection 84: Cock for blood collection Si: Bone marrow cel
suspensi on preparation step S2: Blood collection and storage step S3:

Aut oserum acqui sition step ~ 61 -

and a method for producing a medicinal composition
comprising autoserum-containing cultured bone marrow
cells as an active ingredient will be described.
[0101]

In the bone marrow cell culturing device 5, a bone
marrow fluid collected from the subject is liquid-tightly
mixed with a medium to prepare an anticoagulated bone
marrow cell suspension, which is then transported to CPC
while the bone marrow cells contained therein are
cultured. Hereinafter, the process will be described in
detail.

[0102]

The bone marrow cell suspension prepared by
anticoagulation is stored in the bone marrow cell
culturing and transporting vessel 52 in a way similar to
the storage of the bone marrow cell suspension in the
bone marrow cell suspension transporting vessel 23
according to the first embodiment. In the present second
embodiment, the bone marrow cell culturing and
transporting vessel 52 has constitution in which cultured
bone marrow cells can be attached thereto from the start
of culture. Thus, a bone marrow cell suspension is
prepared while culture of the bone marrow cells contained
therein is started so that the cultured bone marrow cells
are attached to the bone marrow cell culturing and
transporting vessel 52.

[0103]



S4: Bone marrow cell culture step S5: CQulture supernatant removal step S6:
Aut oserum nedi um addi ti on step S7: Bone marrow cell suspension m xture
preparation step S8: Bone nmarrow cell culture and transport step S9:

Aut oserum nedi um addition and culture step
._62_

Specifically, the bone marrow cell culturing and
transporting vessel 52 is not particularly limited as
long as the vessel permits attachment of the cultured
bone marrow cells from the start of culture. A cell
culture flask is preferred. In the second embodiment,
the amount of the medium stored in the medium storing
syringe 22 is preferably 2 times to 4 times the amount of
the bone marrow fluid stored in the bone marrow fluid
storing syringe 21.

[0104]

The bone marrow cells stored in the bone marrow cell
culturing and transporting vessel 52 are transported in a
cultured state to CPC. After a lapse of a predetermined
culture period, the culture supernatant containing
floating cells are removed from the bone marrow cell
culturing and transporting vessel 52. Then, the
autoserum of the subject and a fresh medium are added to
the bone marrow cell culturing and transporting vessel 52
to perform further culture. The blood collecting and
storing device 3 and the autoserum acquiring device 4
according to the present second embodiment have the same
effects as in the first embodiment. The culture of the
bone marrow cells after the transport in a cultured state
to CPC 1is preferably static culture. The predetermined
culture period is preferably 4 days to 7 days.

[0105]



- 70 - Cainms [Caim1l] An aut oser um cont ai ni ng bone marrow cel

cul ture systemfor culturing bone marrow cells collected froma subject

wi thout use of an anticoagulant with the serumof the subject, conprising:
a bone marrow cell suspension storing device which nixes a bone narrow
fluid containing bone marrow cells collggted fromthe subject with a nmedi um
inaliquid-tight state at the site of collection and stores an

anti coagul ated bone marrow cell suspension obtained by mxing of the bone
marrow fluid with the nmedium and a bone marrow cell culturing device
whi ch cul tures tHexXbonéfaPrré@seErnscephtanhed Panehaabone warfdow cel |
suspension transferred fromthe hone marrow cell suspension storing device.
[Caim 2] Cﬁ‘@ﬁﬁ& BGtHS8r GrcOsE&INitRy t@@n@r@é@m%@qn%lﬂmhﬂcﬁ% em( |
according to claim1l1, canprisin t least gne of the follow n evices (a),
(b), (c), and (adj“:et%% i Sy o R e L06s SRS B "S5t icr‘?&%o"'ew ce having
the bone marr fluid rin iringe which stores a bone .marrow fluid

cont ai ni ng ggﬁg%ﬁgggoﬁg%§1FsgggﬁFggtg&%?Pg§1#ﬁ§ g%bf@cﬁﬁ% Sred I7§3tor|ng

syringe whi 6hStAERS A FRALUM, 1Lhe,RONELIRLLANIGeLL, SUSRENS/QR S KaNSPOrting

vessel which is a liquid-tightly sealable rigid vesse
serum of the subject. Specifically, as shown in Figure 9,
the method comprises bone marrow cell suspension
preparation step S1, bone marrow cell culture and
transport step S8, blood collection and storage step S2,
autoserum acquisition step S3, culture supernatant
removal step 85, and autoserum medium addition step S6,
wherein: a bone marrow fluid is transferred at the site
of collection from the bone marrow fluid storing syringe
21 to the bone marrow cell culturing and transporting
vessel 52 and then mixed with a medium to perform
anticoagulation while starting culture of the bone marrow
cells; the resulting bone marrow cell suspension is
transported in a cultured state while stored in the bone
marrow cell culturing and transporting vessel 52; after a
lapse of a predetermined culture period, the culture
supernatant containing floating cells is removed; and at
CPC, a fresh medium and the serum of the subject are
added into the bone marrow cell culturing and
transporting vessel 52 to perform further culture. 1In
the invention-specifying matters of the autoserum-
containing bone marrow cell culture method according to

the present second embodiment, the same reference



- 71 - and stores the bone marrow cell suspension, and a connecting unit
for bone marrow cell suspension which is capable of distributing the bone
marrow fluid and the medi um and capable of liquid-tightly connecting the
bone nmarrow fluid storing syringe, the mediumstoring syringe, and the bone
marrow cel |l suspension transporting vgs%glL (b) a blood collecting and
storing device having a vascul ar puncture needle which is inserted to the
bl ood vessel of the subject, a liquid-tightly seal able bl ood storing vessel
whi ch stores the bl ood of the subject and is capable of being centrifuged,
and a connedWIRFadis t7iflgr bsl oPE dld etadiomaitt dhe sampabt esigfidistri buti ng
bl ood and capable of liquid-tightly connecting the vascul ar puncture needle

and the bl odP™OHETHG VesSEICPS @) P SHutids §Anh &4 it deviased havi ng a

centrifuging unit which centrifuges the bl ood storing vessel where the
bl ood of th%asc&bjlélé’te chloé‘t‘ogrP@&lt O &t %dseesrciﬁﬁbcﬁgdt Y@ibjedt® and  (d)

a bone marr Ll cul turi .devi ce having_ the .hone rrow cell culture
vessel mhic%wgﬁgﬁﬁP%BCpﬁg%ﬁﬁﬁgﬂngﬂﬂﬁNqﬁﬁﬁay ﬁﬁﬂanQ%ﬁgare SYSHfp L

aut oser um coRi.ai,RicNG HoRe JRELAW 68l bW tirne System acgording tq claim 1
conprising the follow ng éEV|ces ?gi, ?b , 6%), ang'(g§% ]%%5 aiboné Mar r ow
cel | suspensian tstokichd odeviose phaviurd righe Rere dmannowdlddd Sty i ng syringe
whi ch stores a bone

comprising autoserum-containing cultured bone marrow

cells as an active ingredient according to the present

first or second embodiment, so that the description will

be omitted.

[0106]

The bone marrow cell culture and transport step S8

is a step that is performed in the bone marrow cell

culturing device 5. In this step, the bone marrow cells

contained in the prepared bone marrow cell suspension are

cultured in the bone marrow cell culturing and

transporting vessel 52. Also in this step, the bone

marrow cell suspension prepared in a distant place is

stored in the bone marrow cell culturing and transporting

vessel 52 and directly transported in a cultured state.

As described above, the bone marrow cell culturing and

transporting vessel 52 is preferably a cell culture flask.

The amount of the medium appropriate for the amount of

the bone marrow fluid in the bone marrow cell suspension

preparation step S1 is preferably 2 times to 4 times the

amount of the bone marrow fluid. In the bone marrow cell

culture and transport step S8, the bone marrow cells are



- 72 - marrow fluid containing bone marrow cells collected fromthe
subject, a mediumstoring syringe which stores a medium the bone narrow
cell suspension transporting vessel which is a liquid-tightly sealable
rigid vessel and stores the bone marrow cell suspension, and a connecting
unit for bone marrow cell suspension whigh_is capable of distributing the
bone marrow fluid and the nmedium and capable of liquid-tightly connecting
the bone marrow fluid storing syringe, the nmediumstoring syringe, and the

bone marrow cell suspension transporting vessel; (b) a blood collecting
and st ori ng RF&ACEEHA | %ngtél%cﬁﬂrar‘l sliiet dre hetdie Whitde ioiaserted to
the bl ood vessel of t bject, aljquid-tightly seal able bl ood storing

vessel whi cA%StesS Ctﬂ 519 e RO’ 7 CHisebl ¥ of bei ng
centrifuged, and,a connecting unit for blood collection which is capable of
distributin bI Jd and capable of liquid-tightly connecting the vascul ar

punct ure need| e gog.t he-bl pad,stogLpg vessel g%e%t@ﬁgut ser um acqui ring

devi ce having a centfifuging unrt centrrfuges Br-ood storing

vessel wherech ?%SQEQ%% %%mb&%s%%@l%%%dééfaﬂﬂé% 9 QBLAIN, | %i%Frun]Of the

subj ect; and d) a bone marrow cell culturing eV|ce haV|ng

mar r ow cel | mauh-bur ecvessels Wﬂl@ﬁt@ﬂbtﬁ&%&e@ﬁ%n&og%d@%dﬂﬁﬁ(%3|5&e [C ai m 4]

A present second embodiment is a method for directly
culturing bone marrow cells collected from a subject
without use of an anticoagulant and then further
culturing the resulting cells using the serum of the
subject. Specifically, as shown in Figure 12, the method
comprises bone marrow cell suspension preparation step S1,
bone marrow cell culture and transport step S8, blood
collection and storage step S2, autoserum acquisition
step S3, culture supernatant removal step S5, and
autoserum medium addition and culture step S9, wherein: a
bone marrow fluid is transferred at the site of
collection from the bone marrow fluid storing syringe 21
to the bone marrow cell culturing and transporting vessel
52 and then mixed with a medium to perform
anticoagulation while starting culture of the bone marrow
cells; the resulting bone marrow cell suspension is
transported in a cultured state while stored in the bone
marrow cell culturing and transporting vessel 52; after a
lapse of a predetermined culture period, the culture

supernatant containing floating cells is removed; and at

CPC, a fresh medium and the serum of the subject are



The aut oserum cont ai ni ng bone marrow cell culture systemaccording to claim
2 or 3, wherein the bone marrow cell suspension transporting vessel has the
fol | o ng conponents (e) and (f) and the connecting unit for bone marrow
cell suspension has the follow ng conponent (g): (e) a transporting vessel
tube which comuni cates the connecting ypit for bone marrow cell suspension
with the interior space of the bone marrow cell suspension transporting
vessel; (f) a transporting vessel vent which comunicates the interior
space of the bone marrow cell suspension transporting vessel wth exterior
space and i $956Vilded® dtha Long pasindy aldamspPdrtiimg weskel vent filter

that prevents bacteri.a fromentering the vent; and (g) a three-way

st opcock f o TBERE Ol P Gw YESISIE Is rp s PG TRAV g itvede G- nghport s,

i.e., afir port for suspension, a second port for suspension, and a
third port %F gﬁgﬁgﬁépgnf%gﬁd gl@&CFﬁ% rSuSpendiComsihicch 168 ecti vel y

[ [ ts. [Qalm.5]. Th
cormuni cat e%ﬁ%??ﬁ?%gt %eﬁ%dﬁ%ﬁﬁ%ﬁt e ﬁp%%rltcsion[ Zoh rPlS]lélch Wioﬁge%tuﬁl“any of

aut oserumc one nmarrow ce culture system

clainms 2 tOcéntﬁﬁﬁﬁﬁbnch@%g%%@ogoﬁgohﬁ@gowe%%qhsh%§ %ﬁ?a&%MQQM ng

conponents (h) and (i) : a storing vessel tube which comunicates the
connecting tAgkelioenbl aedogalihgctibonne bhekhe ti BLethar «5RAcE rf L he bl ood

storing vessel; and - 74 -
the same reference numerals will be used to designate the
same or similar components or steps as those in each
constitution and each invention-specifying matter
described above in the first embodiment or the autoserum-
containing bone marrow cell culture system 1 and the
autoserum-containing bone marrow cell culture method
according to the present second embodiment, so that the
description will be omitted.
[0108]

The bone marrow cell culturing device 5, the blood
collecting and storing device 3, autoserum acquiring
device 4, and the autoserum-containing bone marrow cell
culture system 1 comprising these devices according to
the present second embodiment, the autoserum-containing
bone marrow cell culture method, and the method for
producing a medicinal composition comprising autoserum-
containing cultured bone marrow cells as an active
ingredient produce the following effects:

1. The bone marrow cells contained in the bone marrow

fluid collected from the subject can be anticoagulated



(i) a storing vessel vent which communicates the interior space of the

bl ood storing vessel with exterior space and is provided at its tip with a
storing vessel vent filter that prevents bacteria fromentering the vent.

[ Cl ai m 6] The aut oserum cont ai ni ng bone marrow cell culture system
according to any of clains 2 to 4, whergin the blood collecting and storing
device is a blood collecting and storing device having: an indwelling
needl e which is a blood collection needl e capable of naintaining a state
inserted to the blood vessel of the subject; an indwelling needle
connecti on FdBénégnaeet egnverhenieyvi rawel Lingideédodt &tkitguitd-ti ghtly
seal abl e bl ood storing vessel which stores the blood of the subject and is
capabl e of BéfAGiEBALYi PRGed akdchRENENBALEPNoRERG ScOpeRERESSE-) and (K):
a syringe faqr ood.col lection which is capable of collecting and storing
bl ood fron1?he9bﬁbgé89diﬂ%atRFqEPEJFFﬁhFaEtE?e55ﬁ569a§&8?§1§faﬁﬁ%hing t he

bl ood out; hree- 1ecti.ng.unit bl |l ecti whi ch i

capabl 6 of LG{TTBULI G bl oo A Capdble SF - Faurdct FOfi by Connect ing ¢ he

i ndwel |'i ng Bﬁggégfcgﬁﬂegéi85t599§dC§@@§?58§t%?th the indwelling needle, the
and the blood s

syringe for blood collection, oring vessel, and has the

fol I owi ng conpenentohd) makkdwacstioki B ¥Yasselptupe wahchcomunicates the
t hree-way connecting unit for blood collection"with the interior space of

the bl ood stethfgtNessetoserumband tkprrapgt gebng Messekewent,, Waiheh

communi cates the interior space of the blood storing vessel with exterior
space and ishprovsdediay bosetmprwbthcalssorangbeesseld vant filter that
prevents bacteria fromentering the vent; and (1) a three-way stopcock for
bl ood col | ee¢gomrehaving nédeeivonnecting ports, i.e., a first port for

bl ood col | ection, a second port for blood collection, and a third port for
bl ood col | etti D Rewe NebeRY f 6l b oedntalnedt ibnthi bAnsenactrivel y

conmuni cates. t) of. these connectin orts. [Claim?7
Eluﬂg collected from thegsgbject éan be g%own

conveniently and reliably even when the amount of the
cells is small, and the resulting bone marrow cells can
be used in regenerative medicine.

5. Even the bone marrow cells contained in bone marrow
fluid collected from the subject in a distant place can
be cultured and grown reliably, and the resulting bone

marrow cells can be used in regenerative medicine.

Reference Signs List
[0109]

1: Autoserum-containing bone marrow cell culture
system

2: Bone marrow cell suspension storing device

3: Blood collecting and storing device

4: Autoserum acquiring device

5: Bone marrow cell culturing device



The aut oserum contai ni ng bone marrow cell culture system according to any
of claine 1 to 6, wherein the culture is started by the addition of a

medi um and/ or the serum of the subject when the bone marrow cell suspension
is transferred fromthe bone marrow cell suspension storing device to the
bone nmarrow cell culturing device. [Caim 8] An aut oserum cont ai ni ng
bone marrow cell culture systemfor culturing bone marrow cells coll ected
froma subject without use of an anticoagulant with the serum of the

subj ect, conpri sing: a bone marrow cell culturing device which mxes a
bone narrow fl ui 8 cOREEPNIAY BERECRENT dRrcEPRs deiirewt €& 1lflr om t he subj ect
with a nediumin a . liquid-tight state at the site of collection, stores an
ant i coagul at®&F 5017 Garrow cel | suspensi on obtai ned by mixing the bone
marrow - 76 - fl7ui gtwi tipl t he msgi ;m and perforns culture of the bone
marrow cel l's. [Cai m 8179 Y*Sthé ddfloser um contai ni ng bone marrow cel |

o e aSE L oL By 3108 Sbbggitgne of the
21: Bone marrow fluid storing syringe
22: Medium storing syringe
23: Bone marrow cell suspension transporting vessel
24: Connecting unit for bone marrow cell suspension
25: Transporting vessel 1lid
26: Transporting vessel tube
27: Transporting vessel vent
28: Transporting vessel vent filter
31: Vascular puncture needle
32: Blood storing vessel
33: Connecting unit for blood collection
34: Indwelling needle
35: Indwelling needle connection tube
36: Syringe for blood collection
37: Three-way connecting unit for blood collection
38: Plunger for blood collection
41: Centrifuging unit
51: Bone marrow cell culture vessel
52: Bone marrow cell culturing and transporting
vessel
53: Culturing and transporting vessel 1lid
6l: First port for suspension

62: Second port for suspension



(i) a bone marrow cell culturing device having the bone marrow fluid
storing syringe which stores a bone marrow fluid containing bone nmarrow
cells collected fromthe subject, a nediumstoring syringe which stores a
medi um the bone marrow cell culturing and transporting vessel which is a
liquid-tightly sealable rigid vessel, _apd a connecting unit for bone marrow
cell suspension which is capable of distributing the bone marrow fluid and
t he nmedi um and capable of liquid-tightly connecting the bone marrow fluid
storing syringe, the nediumstoring syringe, and the bone marrow cell
culturing and tr&RspdPiirAgPesssélr spsPengibhood col | ecting and storing
devi ce having a vascul ar puncture needle which is inserted to the bl ood
vessel of the su féc??cﬁ FPquPHSPREREPY seal abl e bl ood storing vessel which
stores the bl ood 9{ %Pe subj ect aEd i@ﬁcapable of being centrifuged, and a
connecting unit for BFo6& €oF FEEEFofi™RAi ch i s capable of distributing bl ood
and capabl e of Iyguigig%gg&l¥ %ggﬂecghgg t he vascul ar puncture needl e and
the bl ood storing vessel; ~- 775> YIII) an aut oserum acquiring device

having a centrifuging:-ypi L, Wobch.¢epLrifuges the blood storing vessel where
t he bl ood of the subject i% storgg to obta?nethe serum of the subject.

[C ai m 10] g Therapt 0Sgh U QAL B BLAY-HONE-FRLKOW cel | culture system
according to claim8, conprising the follow ng devices (i), (ii), and
(iii): (i) a bone spacoow sett cultbwrbeg devieethawi ng the bone marrow

fluid storing syringe which stores a bone marrow fluid containing bone
marrow cel | s col $2ctBdi fd opothefsubpecdd aohikdtuimst ori ng syringe which
stores a medium the bone marrow cell culturing and transporting vessel
which is a liquitttighekyfeeadrhpre ephiedcvessel, and a connecting unit for
bone marrow cell suspension which is capable of distributing the bone
marrow fluid and3¥hé£ﬁﬁﬁﬂﬁﬁﬁ%ﬁﬂ taphabtespensigui BrepghetyoroRheRt i ng t he

bone marrow fluig, storing syringe, the nediumstoring syringe, and the bone
mar r ow cel | cultéhiré}%ﬂé}?%iéﬁékﬁ?@n@“@e%%%*?ge T¥¥Y a bl ood coll ecting
and storing device. U?Wﬂ? qﬂgaggulﬁr. uncture needle which is inserted to
the bl ood vessel”0of ‘the su jed%,q%.?% ?%-??%ﬁtly seal abl e bl ood storing

Contrifuged. and 5 conecting uri 1T or b5t 01T ecti on whi ch i s capabl e of
di stributing bl agd and «apahligofd g d=ddghtd Vs copnect ing the
S6: Autoserum medium addition step
S7: Bone marrow cell suspension mixture preparation
step

S8: Bone marrow cell culture and transport step

S9: Autoserum medium addition and culture step



- 78 - vascul ar puncture needle and the blood storing vessel; and (iii) an
aut oserum acqui ri ng device having a centrifuging unit which centrifuges the
bl ood storing vessel where the blood of the subject is stored to obtain the
serum of the subject. [Caim 11] - Jhe_aut oserum cont ai ni ng bone marrow
cell culture systemaccording to claim9 or 10, wherein the bone marrow
cell culturing and transporting vessel has the follow ng conmponents (iv)
and (v) and the connecting unit for bone marrow cell suspension has the
fol l owi ng conponent (vi): (iv) a cultt®iRg and transporting vessel tube
whi ch communi cates the connecting unit for bone marrow cell suspension with
the interior space of the bone marrow cell culturing and transporting
vessel; (V). c%jﬁﬁring and transporting vessel vent which comunicates

t he interlo# space f the bone marrow cell culturing and transporting

vessel with exteih oL, space,AndohsabhoNl 808! nht okl BVt tBya ULt Uring and

transporting vessel vent ter t at prevents bacteria fromentering the
vent; and &ykled EBreeuMAYr3hgpeeek fn@ﬁ:rg%n%em}%r ew1gell Sushensi:on having

three connectlng ports, i.e., a first port for suspension, a second port
for suspenskap;eandwathbutduse of an anticoagulant with the serum of
the subject, comprising:

a bone marrow cell suspension storing device which
mixes a bone marrow fluid containing bone marrow cells
collected from the subject with a medium in a liquid-
tight state at the site of collection and stores an
anticoagulated bone marrow cell suspension obtained by
mixing of the bone marrow fluid with the medium, and

a bone marrow cell culturing device which cultures
the bone marrow cells contained in the bone marrow cell
suspension transferred from the bone marrow cell
suspension storing device.

[Claim 2]

The autoserum-containing bone marrow cell culture
system according to claim 1, comprising at least one of
the following devices (a), (b), (c), and (d):

(a) a bone marrow cell suspension storing device having
the bone marrow fluid storing syringe which stores a bone
marrow fluid containing bone marrow cells collected from
the subject, a medium storing syringe which stores a
medium, the bone marrow cell suspension transporting

vessel which is a liquid-tightly sealable rigid vessel



- 79 - port for suspension, and a cock for suspension which selectively

comuni cates two of these connecting ports. [Caim12] The

aut oserum cont ai ni ng bone marrow cell culture system according to any of

claims 9 to 11, wherein the blood storifng vessel has the follow ng

conponents (vii) and (viii): (vii) a storing vessel tube which

communi cates the connecting unit for blood collection with the interior

space of the blood storing vessel; and viii) a storing vessel vent which

communi cat e§thé tPAEer 6P ?ﬁ&@em@ﬁrpweC@l FUSPSTISHE T vesddl awith exterior

space and is provided at % with a storigg‘vessel vent fLI%Fr t hat
Fe Cai

prevents baCPEFFsFPEmY RE Fert oY & an?PenSlon'ﬂﬂ%C 1s

aut oserumc nln b ne MICG| cul ture system.acc o any of
claims 9 togrilg?g!O egglg Fﬁgl Ioo F|e%PPﬁgm§ﬁ§O¥tgl|ﬁ> é%qugm%s a bl ood

collecting aad,shobhdcdguboe %q}v'ﬁ%uﬁntl@%\e@g Raneed e Whichds a blood

col l ecti on needl e capabl mai ntaining a’state inserted

vessel of thersuhj echiqascbrdwel ki,pgnpeedheconpechi ar LUBE copnegfed with
t he |ndmelllné needlel a Ilqupg t?ghF@y seaFabIe bIoodOsto%ingﬂgégéél whi ch

stores the bhaodnefbbhe subjreet cand kssgapabbe ek beipkgteent mdwaad and has
the foll ow ng conmponents (ix) and (x); a syringe for blood collection which
i s capabl e ob)cel béobingoandcstani ngdbkaodihyomethee ha8lng a
vascular puncture needle which is inserted to the blood
vessel of the subject, a liquid-tightly sealable blood
storing vessel which stores the blood of the subject and
is capable of being centrifuged, and a connecting unit
for blood collection which is capable of distributing
blood and capable of liquid-tightly connecting the
vascular puncture needle and the blood storing vessel;
(c) an autoserum acquiring device having a centrifuging
unit which centrifuges the blood storing vessel where the
blood of the subject is stored to obtain the serum of the
subject; and
(d) a bone marrow cell culturing device having the bone
marrow cell culture vessel which cultures the bone marrow
cells.
[Claim 3]
The autoserum-containing bone marrow cell culture
system according to claim 1, comprising the following
devices (a), (b)), (c¢), and (d):
(a) a bone marrow cell suspension storing device having

the bone marrow fluid storing syringe which stores a bone



subject in a liquid-tight state and capabl e of pushing the blood out; and a
t hree-way connecting unit for blood collection which is capable of

di stributing blood and capable of liquid-tightly connecting the indwelling
needl e connection tube connected with_the indwelling needle, the syringe
for blood collection, and the blood storing vessel and has the foll ow ng
conponent (xi): (ix) a storing vessel tube which conmmunicates the

t hr ee- way connectinggunit for blood collection with the interior space of

the bl ood sT6FFRY Vés¥del contedNindsPerrngavésseretdst Crriler teshmnittat es

the interior, space.of the blood storing vessel with exterior space and is
provi ded attPFsSPgBGﬁFYhaam§%6PWn§%9§§ 81 SYERIEI FRerFDt AP ISSewent s

bacteria fr 2Nt er | he vent; and (xi). a_three-way stopcock for blood
col | ection ﬁ§§?ﬁé'tﬁgge588%n88FFﬁg Sgggs?u%ng?lgnfFF?%SﬁgfglF@f bl ood

coll ection, ygssggond; par Lsf ar 1bLaod eobhesli o, andea thirg potLofor bl ood

col lection, and a cock for col I'ection which sel ectrvel y conmmuni cat es

two of thesgngoppgetkngnBObbie hGhabl L4h1 susphn¥BbRod her scul turing bone
marrow cells collected froma subject wthout use of an anticoagulant with

the serum ofohhecsuhjeghi tCeAPr bshBUmarrow 8ebonguBpehawoeekhisuspensi on
preparation step in which a bone marrow fluid contalning bone marrow cells
col | ected fcapabhe sfibféstrisuanhgcoagubahedmbyrowxifngid- a8 the

medium and capable of liquid-tightly connecting the bone

marrow fluid storing syringe, the medium storing syringe,

and the bone marrow cell suspension transporting vessel;

(b) a blood collecting and storing device having a

vascular puncture needle which is inserted to the blood

vessel of the subject, a liguid-tightly sealable blood

storing vessel which stores the blood of the subject and

is capable of being centrifuged, and a connecting unit

for blood collection which is capable of distributing

blood and capable of liquid-tightly connecting the

vascular puncture needle and the blood storing vessel;

(c) an autoserum acquiring device having a centrifuging

unit which centrifuges the blood storing vessel where the

blood of the subject is stored to obtain the serum of the

subject; and

(d) a bone marrow cell culturing device having the bone

marrow cell culture vessel which cultures the bone marrow

cells.

[Claim 4]



with a nediumin an anmount appropriate for the anount of the bone marrow
fluid in aliquid-tight state at the site of collection of the bone nmarrow
fluid to prepare an anticoagul ant-free bone marrow cell suspension; a
bl ood collection and storage step in whjgh_blood collected fromthe subject
Wi thout addition of an anticoagulant is stored in a liquid-tight state in a
bl ood storing vessel capable of being centrifuged; an autoserum
acquisition step in which the blood storing vessel where the bl ood of the
subj ect is storetlfs2eentpirigeantadiobidai AORReN3BEOh 6L heustiBirect ;

a bone marrow cell culture s%ep in.which tBe bone narr?M/ ells contained in
t he prepareayﬁﬁﬁ@ ﬁﬁFPSéFE@IIOSG%BéWs?oﬁra e VUPEGrEd TR RB6n 83 ow cel
culture vesggﬁi su eng.cgl%%g% sug%rnatant r§ngvalﬁ§te§ i? whi ch the

cul ture supernat SRPPEBALAI NI hG FPoAfiTAY 8PS T §9PefbVed Ofr oM e bone

mar r ow cel | e I wist h hus-.c red.baon r. | | s
attached th%?g %ﬂégﬁﬁ 8% “an gS§o§8$u#§ﬁe§%b#ﬁ§géggigﬁqgtggﬁaﬁ% §ich the

obt ai ned sepyp-of; &@@;sggggeas§eﬁ fa0edhumegr e ,added -basbhehong ) mar r ow
cell culture vessel with the bone marrow cells attached thereto.” [ C ai m 15]

A met hod foregpubturbngpbonengaveouecetlisecohl 8at edmhnamcarsubjraet wit hout

use of an anticoagulant with the serumof the subject, conprising:
connecting unit for bone marrow cell suspension with the
interior space of the bone marrow cell suspension
transporting vessel;
(f) a transporting vessel vent which communicates the
interior space of the bone marrow cell suspension
transporting vessel with exterior space and is provided
at its tip with a transporting vessel vent filter that
prevents bacteria from entering the vent; and
(g) a three-way stopcock for bone marrow cell suspension
having three connecting ports, i.e., a first port for
suspension, a second port for suspension, and a third
port for suspension, and a cock for suspension which
selectively communicates two of these connecting ports.
[Claim 5]

The autoserum-containing bone marrow cell culture
system according to any of claims 2 to 4, wherein the
blood storing vessel has the following components (h) and
(i) :

(h) a storing vessel tube which communicates the
connecting unit for blood collection with the interior

space of the blood storing vessel; and



- 82 - a bone marrow cell suspension preparation step in which a bone
marrow fluid contai ning bone marrow cells collected fromthe subject is
anticoagul ated by mxing with a nediumin an anmount appropriate for the
amount of the bone marrow fluid in a Liguid-tight state at the site of
collection of the bone marrow fluid to prepare an anticoagul ant-free bone
marrow cel | suspensi on; a bl ood collection and storage step in which
bl ood coIIected fromthe subject wthout addition of an anticoagulant is

stored in a quéléthdﬁﬁ §F§F€l He§th56§hsF8WWH@1§@§§§It@&p&mﬁﬁﬁﬁoﬁmnng

centrifuged; uisition n which the blood storing
vessel wher 8PFf& 8?05 %8?&89 '§SS$€or gdtkse§§ﬁFﬁPFU§&@9%)%%ﬂaln

t he serum of _t a bon marrow.cel | _suspensi ture
preparatlonflstggo?%Bje & %ﬁg SrEpArsl Bond CharPowsesr vﬁé% ﬁnhé i s nixed

vi th a medi ypandlanehbe ohtabied seoumLOf cthecsublect o prepare a bone

marrow cel |l suspension m xture rrOM/ce " culture step in
whi ch the bonesnRrsew cells contalned in the prepared bone marrow cel |
suspension m xture are cultured in a bone marrow cell culture vessel;

a cul ture supernet@niut es®vah-Sdepaini Mii 8bnd hea ebbl ur 1 SUBET patant
containing floating cells is renoved fromthe bone marrow cell culture

vessel w thstvheenhhasecutif ngedobang pér cowimel bstat tachedreher ehe; and - 83

) blood collecting and storing device is a blood collecting
and storing device having: an indwelling needle which is
a blood collection needle capable of maintaining a state
inserted to the blood vessel of the subject; an
indwelling needle connection tube connected with the
indwelling needle; a liquid-tightly sealable blood
storing vessel which stores the blood of the subject and
is capable of being centrifuged and has the following
components (j) and (k); a syringe for blood collection
which is capable of collecting and storing blood from the
subject in a liquid-tight state and capable of pushing
the blood out; and a three-way connecting unit for blood
collection which is capable of distributing blood and
capable of liquid-tightly connecting the indwelling
needle connection tube connected with the indwelling
needle, the syringe for blood collection, and the blood
storing vessel, and has the following component (1):
(j) a storing vessel tube which communicates the three-

way connecting unit for blood collection with the

interior space of the blood storing vessel;



an aut oserum nedi um addition step in which the obtained serumof the

subj ect and a nedium are added to the bone marrow cell culture vessel wth
the bone marrow cells attached thereto. [C aim 16] The net hod
according to claim15, wherein the tolaf anount of the nedia mxed with the
bone marrow fluid in the bone marrow ce ? suspensi on m xture or the total
sum of the anount of the nediumor nedia mxed with the bone marrow fl uid
and the amount of the obtained_serum of the subject mxed with the bone
marrow fl ui dXi n2t RECbORE NBFESW FERL YhdpFEnSPBAURILLEGPE t8e4 itPEd Ao 80

times the anmount of e ne marrow fluid. [Caim1l7 , The net hod
accordi ng t 8Paf§ of %Fﬁiggofﬂ £6CT6RIWHEFERH Wﬁég;ﬁﬁﬁﬁflgﬁpﬁgﬁﬁeaﬁﬁm#or t he
amount of the bone. the. a t of the

fluid.i 1 ti to 6_ti
bone narromﬁ?lﬁfaylﬁgﬁggﬁgigglglbsWlFﬁeakggﬁgaggchEggagVFStagg%%Frblains
14 to 17, “@ﬁé@hgrEOEnPQ”BagﬁéEQ%G%?EhseEQBEﬁhgfgh%”vER%;bgﬂ%_”arrow cel

suspensi on or ti one narrow ce suspension mxture are cultured for 4
days to 7 days hnthheebgpe %BEQWcﬁekbrCHhBHHec\é@i%l@ltiokahékz%%gl A

met hod for directly culturing bone marrow cells collected froma subj ect
W t hout usetBfecancanhbeeagyl gptts, i.e., a first port for blood
collection, a second port for blood collection, and a
third port for blood collection, and a cock for blood
collection which selectively communicates two of these
connecting ports.
[Claim 7]

The autoserum-containing bone marrow cell culture
system according to any of claims 1 to 6, wherein the
culture is started by the addition of a medium and/or the
serum of the subject when the bone marrow cell suspension
is transferred from the bone marrow cell suspension
storing device to the bone marrow cell culturing device.
[Claim 8]

An autoserum-containing bone marrow cell culture
system for culturing bone marrow cells collected from a
subject without use of an anticoagulant with the serum of
the subject, comprising:

a bone marrow cell culturing device which mixes a
bone marrow fluid containing bone marrow cells collected
from the subject with a medium in a liquid-tight state
at the site of collection, stores an anticoagulated bone

marrow cell suspension obtained by mixing the bone marrow



- 84 - and further culturing the resulting cells with the serumof the
subj ect, conpri sing: a bone marrow cell suspension preparation step
in which a bone marrow fluid containing bone marrow cells collected from
the subject is anticoagulated by mxingywith a mediumin an anount
appropriate for the anount of the bone marrow fluid in a bone marrow cell
culturing and transporting vessel with a liquid-tight state at the site of
col l ection of the hone marrow fluid to prepare an anticoagg!ant-free bone

marrow cel | fdidplifditinthe medd ugoR& e dw &8 ICW i € Ta

& rRfisport step

in which the _bone marrow cells contained in the prepared bone marrow cell

suspensi on 4P "Fasgdrted to the I ocation of cell culture
in the bone ghgwg ell culturing and transporting vessel;
col l ection %n_ stor _ _ _ fror
w thout additionspl 20:80LLGASOULENEnE AqSh8hEnbD Byl LAY
e o a

bl ood storing vessel capa ei ng centriftuged;

while cul tured
a bl ood

ge step in which blood collected fromthe subject

sbhoht state in

n aut oserum

acqui si ti onsgkepni Bcwbirelinbhe oblagdrskor i-aapvessel; whenedde ploog of the

subject is stored is centrifuged to obtain Phe serum of th

cul ture supensatrantowengvakvstep i(A)whigh)t haeneultiure :supe
containing floating cells is renoved fromthe bone marrow

e subj ect;
rnat ant
cell culturing

and transporting bessemawirbh theélt hustoulihyr edvhaore hemrinowtee! lbenat t ached

thereto; and

marrow fluid storing syringe which stores a bone marrow

fluid containing bone marrow cells collected from the

subject, a medium storing syringe which stores

a medium,

the bone marrow cell culturing and transporting vessel

which is a liquid-tightly sealable rigid vessel, and a

connecting unit for bone marrow cell suspension which is

capable of distributing the bone marrow fluid and the

medium and capable of liquid-tightly connecting the bone

marrow fluid storing syringe, the medium storing syringe,

and the bone marrow cell culturing and transporting

vessel;

(i1) a blood collecting and storing device having a

vascular puncture needle which is inserted to the blood

vessel of the subject, a liquid-tightly sealable blood

storing vessel which stores the blood of the subject and

is capable of being centrifuged, and a connecting unit

for blood collection which is capable of distributing

blood and capable of liquid-tightly connecting
vascular puncture needle and the blood storing

and

the

vessel;

a

a



- 85 - an aut oserum nmedi um addition step in which the serumof the
subj ect and a nedium are added to the bone marrow cell culturing and
transporting vessel with the bone marrow cells attached thereto. [C ai m 20]
The nmet hod according to claim19, wherein the bone nmarrow cell culturing
and transporting vessel is a cell culture flask. [C aim 21] The et hod
according to claim19 or 20, wherein the anount appropriate for the anount
of the bone marrow fluid is 2 tines to 4 tines the anmount of the bone
marrow fl ui dllﬁé:l arnPpgpserun atReifdiRodeydE6r 8irNg nFo amE i idlusiime 19 to

21, wherein th ne. marrow eIIs cont |ned in the prepared bone marrow
cell suspenélfléﬁ %(BéCEuF?GFé& F8F54t5‘§yg 1egdy S&foénignvﬁﬁée&oﬁ’éleﬁﬁr &F cel |

cul turing aB?o%EaB%pQEE'QQb%%% el L%%regl%o obtain the serum of the

subject.
[Claim 10]

The autoserum-containing bone marrow cell culture
system according to claim 8, comprising the following
devices (i), (ii), and (iii):

(1) a bone marrow cell culturing device having the bone
marrow fluid storing syringe which stores a bone marrow
fluid containing bone marrow cells collected from the
subject, a medium storing syringe which stores a medium,
the bone marrow cell culturing and transporting vessel
which is a liquid-tightly sealable rigid vessel, and a
connecting unit for bone marrow cell suspension which is
capable of distributing the bone marrow fluid and the
medium and capable of liquid-tightly connecting the bone
marrow fluid storing syringe, the medium storing syringe,
and the bone marrow cell culturing and transporting
vessel;

(i1) a blood collecting and storing device having a
vascular puncture needle which is inserted to the blood
vessel of the subject, a liquid-tightly sealable blood
storing vessel which stores the blood of the subject and
is capable of being centrifuged, and a connecting unit
for blood collection which is capable of distributing

blood and capable of liquid-tightly connecting the



The nethod according to any of clains 14 to 22, wherein the blood storing

vessel is a rigid vessel. [Caim 24] A net hod for producing a
medi ci nal conposition conprising, as an active ingredient, bone marrow
cells that have been collected froma_supject without use of an - 86 -

anticoagul ant and cultured with the serum of the subject, conprising:

a bone marrow cell suspension preparation step in which a bone marrow fluid
cont ai ning bone marrow cells collected fromthe subject is anticoagul ated
by mi xi ng" W'ER CE LREdPURGTH T&n "EREtet 2&5hIEeY PdCe Gt rH@aisERelof the bone
marrow fluid in a liquid-tight state at the site of collection of the bone
marrow fl ui & ngo prepare an antlcoagulant free bone marrow cel | suspensi on;

a bl ood collegtlon an%t%%%r%%_a%teg i.n v1ce q]_collectedEI m .t he
subj ect wi t Rt adli £1°65°6F U8 aﬁt|56§§UI St'ored & FA Y quqght

state in a blood,stori an‘é‘%i%ﬁ ccapahl 8,0f, dbgtt%gn?x%”ve e dinere tndl

aut oserum acqui sition step in ich the blood stori'ng vessel

bl ood of thgisubj 8¢t ths steredti §sce%rrbtjugedoﬁgea%t elhe e SEIUM O, the
subj ect ; a bone marrow cell culture step in which the bone marrow

cell s contaknpgetn.the prepared bone marrow cell suspension are cultured in

a bone marrow cell culture vessel
[Claim 11]

The autoserum-containing bone marrow cell culture
system according to claim 9 or 10, wherein the bone
marrow cell culturing and transporting vessel has the
following components (iv) and (v) and the connecting unit
for bone marrow cell suspension has the following
component (vi):

(iv) a culturing and transporting vessel tube which
communicates the connecting unit for bone marrow cell
suspension with the interior space of the bone marrow
cell culturing and transporting vessel;

(v) a culturing and transporting vessel vent which
communicates the interior space of the bone marrow cell
culturing and transporting vessel with exterior space and
is provided at its tip with a culturing and transporting
vessel vent filter that prevents bacteria from entering
the vent; and

(vi) a three-way stopcock for bone marrow cell suspension
having three connecting ports, i.e., a first port for

suspension, a second port for suspension, and a third



a culture supernatant renoval step in which the culture supernatant
containing floating cells is renoved fromthe bone marrow cell culture
vessel with the thus-cultured bone marrow cells attached thereto; and

an aut oserum medi um addi tion and culturegstep in which the obtained serum
of the subject and a nediumare - 87 - added to the bone nmarrow cel
culture vessel with the bone marrow cells attached thereto to culture the
cells. [Oaim25] A nmet hod for producing a medicinal conposition
conpri si ng, % tahCacFPFREPRGPEdi 8RE, 2bERE XNMEPToWISERIS 1ORaf H&e been

col | ected frogha subject w thout use of an ggticoa ulant .and cultured with

the serum of StRE UG &cEORERpFREFRgEYC © 5Sfte CREPFGW 8 P&ispensi on

preparation g&g? i@zmhich a bone marrow fluid containing bone nmarrow cells
col | ected fromthe § bject is anticoagulated by mxing with a nmediumin an

anmount appropria@ﬁéfgﬁtiggr@ﬂpg§§t%£ f@@tQQHQ @E% g&’ééﬂidchﬂtér

liquid-tight state at the site fon o bone marrow fluid to

prepare an gpttemagukaptiffeecbgne ARr Howigel b suspensy@Birein thed bl ood
col l ection and storage step in which blood collected fromthe subject

wi t hout addbtboen eftoamngnteesaguhapt ths sbonedihg aohbauedtki ghtiistate in a
bl ood storing vessel capable of being centrifuged; an autoserum
acqui si ti onasdlepviniwhi ch the bl ood storing vessel where the bl ood of the
subject is stored is centrifuged to obtain the serumof the subject;

(vii) a storing vessel tube which communicates the

connecting unit for blood collection with the interior

space of the blood storing vessel; and

(viii) a storing vessel vent which communicates the

interior space of the blood storing vessel with exterior

space and is provided at its tip with a storing vessel

vent filter that prevents bacteria from entering the vent.

[Claim 13]

The autoserum-containing bone marrow cell culture
system according to any of claims 9 to 11, wherein the
blood collecting and storing device is a blood collecting
and storing device having: an indwelling needle which is
a blood collection needle capable of maintaining a state
inserted to the blood vessel of the subject; an
indwelling needle connection tube connected with the
indwelling needle; a liquid-tightly sealable blood
storing vessel which stores the blood of the subject and
is capable of being centrifuged and has the following

components (ix) and (x); a syringe for blood collection

which is capable of collecting and storing blood from the



a bone marrow cell suspension m xture preparation step in which the
prepared bone marrow cell suspension is mxed with a nmedium and/or the
obt ai ned serum of the subject to prepare a bone marrow cell suspension

m xture; - 88 - a bone marrow celdpculture step in which the bone
marrow cells contained in the prepared bone marrow cell suspension m xture
are cultured in a bone marrow cell culture vessel; a culture

supernat ant renoval step_in which the culture supernatant containing
floating ceFP8IPStr éRoRedifRbATERENBORESREr POW EBPRPEGI Cdr 8UpEdSEl with the

t hus-cul tured bone rrow cells attached thereto; .and an_ aut oserum
nediun1addiFg8nbgﬂaggﬁPFdr@n§tépthﬁeﬁﬁWéN FRENGEEAM e dér ditoPORE subj ect

d di dded he_b |l I | with the b
mar row Gel | S04 CAERED PHGFRt 65t 6-EUrLEy B t R6"CArrar el Kinegsr D A

rrow ¢ ched fHerdt ¢ THESCEI TS, 01 & 267"
mor odi ent , "GRG Fa f on 61T T HAL (KBS Bech £l FBe: doF Famiadsubj ect

wi thout usengfqan aphheoaguhantpet BeAndiEeqt |y caukhur edqyand ihyrther
cultured with the serumof the subject, conprising: a bone marrow

cel | suspenstealpy epaeatyeingtepoknowBbahca1beneiphl r awdf kukedpgentai ni ng
bone marrow cells collected fromthe subject is anticoagul ated by m xi ng
wi th a nedi stotrin@nvassabt aagphapr tatefbolowvhagasompbnehtt heibone marrow
fluid in a bone marrow cell culturing and transporting vessel with a
liquid-tightistatesabrihe vesecdf tebkl ebicbncofimtthécbbre iher Wwrkkdi d to
prepare an anticoagul ant-free bone marrow cell suspension;

way connecting unit for blood collection with the

interior space of the blood storing vessel;

(x) a storing vessel vent which communicates the interior

space of the blood storing vessel with exterior space and

is provided at its tip with a storing vessel vent filter

that prevents bacteria from entering the vent; and

(xi) a three-way stopcock for blood collection having

three connecting ports, i.e., a first port for blood

collection, a second port for blood collection, and a

third port for blood collection, and a cock for blood

collection which selectively communicates two of these

connecting ports.

[Claim 14]

A method for culturing bone marrow cells collected
from a subject without use of an anticoagulant with the
serum of the subject, comprising:
a bone marrow cell suspension preparation step in

which a bone marrow fluid containing bone marrow cells

collected from the subject is anticoagulated by mixing



- 89 - a bone marrow cell culture and transport step in which the
bone marrow cells contained in the prepared bone nmarrow cell suspension are
transported to the |ocation of cell culture while cultured in the bone
marrow cell culturing and transporting yessel; a bl ood collection and
storage step in which blood collected fromthe subject w thout addition of
an anticoagulant is stored in a liquid-tight state in a blood storing
vessel capabl e of being centrifuged; an aut oserum acqui sition step in
whi ch the bldbd &t BEFAGTéssen ﬂﬁ@#@ttﬁ@pﬁp66&a6ﬁ ﬁﬁé‘§ﬁ%1é@Pqn§ $tfored is
centrlfugedﬁk_ btaln the serum.of the su | ture supernatant

removal ste WAFcA9ERE e ﬂP&Fel§u6e#ﬁ8Fgﬁttg&ﬁﬁaﬁﬁ@ﬁﬁ Pﬁoéﬁﬁh§3l |ShIS
. I I t
renoved froEthgéggg%lg%ro%the Fpgua%#;tﬁed%q tr nsg&rt|Q% vessel w

the thus-cultureé ONé marrow ce Hereto Man aut oser um

medi um addi Ehgﬁgéﬁgu‘iﬁhw%‘?eét %Bn'enm‘é'*}[r% the ;serum.q glto%e subj ect and a

medi um are ad bone marrow ce cultdri-ng“and transporting vesse
with the bone megrow.selbsiattachedathesetpa40 spbburs fhecrebhsoa

collected from the subject without addition of an
anticoagulant is stored in a liquid-tight state in a
blood storing vessel capable of being centrifuged;

an autoserum acquisition step in which the blood
storing vessel where the blood of the subject is stored
is centrifuged to obtain the serum of the subject;

a bone marrow cell culture step in which the bone
marrow cells contained in the prepared bone marrow cell
suspension are cultured in a bone marrow cell culture
vessel;

a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culture vessel with the thus-
cultured bone marrow cells attached thereto; and

an autoserum medium addition step in which the
obtained serum of the subject and a medium are added to
the bone marrow cell culture vessel with the bone marrow
cells attached thereto.

[Claim 15]

A method for culturing bone marrow cells collected

from a subject without use of an anticoagulant with the

serum of the subject, comprising:



a bone marrow cell suspension preparation step in
which a bone marrow fluid containing bone marrow cells
collected from the subject is anticoagulated by mixing
with a medium in an amount appropriate for the amount of
the bone marrow fluid in a liquid-tight state at the site
of collection of the bone marrow fluid to prepare an
anticoagulant-free bone marrow cell suspension;

a blood collection and storage step in which blood
collected from the subject without addition of an
anticoagulant is stored in a liquid-tight state in a
blood storing vessel capable of being centrifuged;

an autoserum acquisition step in which the blood
storing vessel where the blood of the subject is stored
is centrifuged to obtain the serum of the subject;

a bone marrow cell suspension mixture preparation
step in which the prepared bone marrow cell suspension is
mixed with a medium and/or the obtained serum of the
subject to prepare a bone marrow cell suspension mixture;

a bone marrow cell culture step in which the bone
marrow cells contained in the prepared bone marrow cell
suspension mixture are cultured in a bone marrow cell
culture vessel;

a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culture vessel with the thus-

cultured bone marrow cells attached thereto; and



an autoserum medium addition step in which the
obtained serum of the subject and a medium are added to
the bone marrow cell culture vessel with the bone marrow
cells attached thereto.

[Claim 16]

The method according to claim 15, wherein the total
amount of the media mixed with the bone marrow fluid in
the bone marrow cell suspension mixture or the total sum
of the amount of the medium or media mixed with the bone
marrow fluid and the amount of the obtained serum of the
subject mixed with the bone marrow fluid in the bone
marrow cell suspension mixture is 4 times to 80 times the
amount of the bone marrow fluid.

[Claim 17]

The method according to any of claims 14 to 16,
wherein the amount appropriate for the amount of the bone
marrow fluid is 1.5 times to 6 times the amount of the
bone marrow fluid.

[Claim 18]

The method according to any of claims 14 to 17,
wherein the bone marrow cells contained in the bone
marrow cell suspension or the bone marrow cell suspension
mixture are cultured for 4 days to 7 days in the bone
marrow cell culture vessel.

[Claim 19]
A method for directly culturing bone marrow cells

collected from a subject without use of an anticoagulant



and further culturing the resulting cells with the serum
of the subject, comprising:

a bone marrow cell suspension preparation step in
which a bone marrow fluid containing bone marrow cells
collected from the subject is anticoagulated by mixing
with a medium in an amount appropriate for the amount of
the bone marrow fluid in a bone marrow cell culturing and
transporting vessel with a liquid-tight state at the site
of collection of the bone marrow fluid to prepare an
anticoagulant-free bone marrow cell suspension;

a bone marrow cell culture and transport step in
which the bone marrow cells contained in the prepared
bone marrow cell suspension are transported to the
location of cell culture while cultured in the bone
marrow cell culturing and transporting vessel;

a blood collection and storage step in which blood
collected from the subject without addition of an
anticoagulant is stored in a liquid-tight state in a
blood storing vessel capable of being centrifuged;

an autoserum acquisition step in which the blood
storing vessel where the blood of the subject is stored
is centrifuged to obtain the serum of the subject;

a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culturing and transporting

vessel with the thus-cultured bone marrow cells attached

thereto; and



an autoserum medium addition step in which the serum
of the subject and a medium are added to the bone marrow
cell culturing and transporting vessel with the bone
marrow cells attached thereto.

[Claim 20]

The method according to claim 19, wherein the bone
marrow cell culturing and transporting vessel is a cell
culture flask.

[Claim 21]

The method according to claim 19 or 20, wherein the
amount appropriate for the amount of the bone marrow
fluid is 2 times to 4 times the amount of the bone marrow
fluid.

[Claim 22]

The method according to any of claims 19 to 21,
wherein the bone marrow cells contained in the prepared
bone marrow cell suspension are cultured for 4 days to 7
days in the bone marrow cell culturing and transporting
vessel.

[Claim 23]

The method according to any of claims 14 to 22,
wherein the blood storing vessel is a rigid vessel.
[Claim 24]

A method for producing a medicinal composition
comprising, as an active ingredient, bone marrow cells

that have been collected from a subject without use of an



anticoagulant and cultured with the serum of the subject,
comprising:

a bone marrow cell suspension preparation step in
which a bone marrow fluid containing bone marrow cells
collected from the subject is anticoagulated by mixing
with a medium in an amount appropriate for the amount of
the bone marrow fluid in a liquid-tight state at the site
of collection of the bone marrow fluid to prepare an
anticoagulant-free bone marrow cell suspension;

a blood collection and storage step in which blood
collected from the subject without addition of an
anticoagulant is stored in a liquid-tight state in a
blood storing vessel capable of being centrifuged;

an autoserum acquisition step in which the blood
storing vessel where the blood of the subject is stored
is centrifuged to obtain the serum of the subject;

a bone marrow cell culture step in which the bone
marrow cells contained in the prepared bone marrow cell
suspension are cultured in a bone marrow cell culture
vessel;

a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culture vessel with the thus-
cultured bone marrow cells attached thereto; and

an autoserum medium addition and culture step in

which the obtained serum of the subject and a medium are



added to the bone marrow cell culture vessel with the
bone marrow cells attached thereto to culture the cells.
[Claim 25]

A method for producing a medicinal composition
comprising, as an active ingredient, bone marrow cells
that have been collected from a subject without use of an
anticoagulant and cultured with the serum of the subject,
comprising:

a bone marrow cell suspension preparation step in
which a bone marrow fluid containing bone marrow cells
collected from the subject is anticoagulated by mixing
with a medium in an amount appropriate for the amount of
the bone marrow fluid in a liquid-tight state at the site
of collection of the bone marrow fluid to prepare an
anticoagulant-free bone marrow cell suspension;

a blood collection and storage step in which blood
collected from the subject without addition of an
anticoagulant is stored in a liquid-tight state in a
blood storing vessel capable of being centrifuged;

an autoserum acquisition step in which the blood
storing vessel where the blood of the subject is stored
is centrifuged to obtain the serum of the subject;

a bone marrow cell suspension mixture preparation
step in which the prepared bone marrow cell suspension is
mixed with a medium and/or the obtained serum of the

subject to prepare a bone marrow cell suspension mixture;



a bone marrow cell culture step in which the bone
marrow cells contained in the prepared bone marrow cell
suspension mixture are cultured in a bone marrow cell
culture vessel;

a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culture vessel with the thus-
cultured bone marrow cells attached thereto; and

an autoserum medium addition and culture step in
which the obtained serum of the subject and a medium are
added to the bone marrow cell culture vessel with the
bone marrow cells attached thereto to culture the cells.
[Claim 26]

A method for producing a medicinal composition
comprising, as an active ingredient, bone marrow cells
that have been collected from a subject without use of an
anticoagulant, then directly cultured, and further
cultured with the serum of the subject, comprising:

a bone marrow cell suspension preparation step in
which a bone marrow fluid containing bone marrow cells
collected from the subject is anticoagulated by mixing
with a medium in an amount appropriate for the amount of
the bone marrow fluid in a bone marrow cell culturing and
transporting vessel with a liquid-tight state at the site
of collection of the bone marrow fluid to prepare an

anticoagulant-free bone marrow cell suspension;



a bone marrow cell culture and transport step in
which the bone marrow cells contained in the prepared
bone marrow cell suspension are transported to the
location of cell culture while cultured in the bone
marrow cell culturing and transporting vessel;

a blood collection and storage step in which blood
collected from the subject without addition of an
anticoagulant is stored in a liquid-tight state in a
blood storing vessel capable of being centrifuged;

an autoserum acquisition step in which the blood
storing vessel where the blood of the subject is stored
is centrifuged to obtain the serum of the subject;

a culture supernatant removal step in which the
culture supernatant containing floating cells is removed
from the bone marrow cell culturing and transporting
vessel with the thus-cultured bone marrow cells attached
thereto; and

an autoserum medium addition and culture step in
which the serum of the subject and a medium are added to
the bone marrow cell culturing and transporting vessel

with the bone marrow cells attached thereto to culture

the cells.



