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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 ning cul tured bone marrow cells as an active ingredient.
More specifically, the present invBastonprepbates 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 mﬁthoui usg of an anticoagulant with the serum of
a net hod fof tprodoti

t he subject, and

Ve e ei nal conposition conprising, as an active

coll act ng’ HORRSHEYPou eoh  uFkEcrate HEF ey AP Rtk THEE o SRR  Coagul ant

and cul turingrbiesGele sy Hhrkbesser W REoh NerBHPESCyrE BREKGEQUNE ATt

[ 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 di sease (Patent Literaturg 1). This treatnent nethod is easy
to practice fromthe viewoint of admnistering 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. Ex3ApKeECBRIsHER techni ques can include a system which invol ves
collectin rrow cells froma patient, then directly acquiring the
i : 2cquiTing t

bone marro in an aseptic manner or liquid-tightly acquiring the bone
cells toth ent, Literature

I'l's, dmi ni st.eri.ng. th [ Pat
o el e AL SHETLRG Lo, G0k oL et el (PRLEDL Lt eratur
col lected bgpg. rﬁﬁéE%‘Mé&i?s' Be arROLUO GOD! 8L NG, NEPROLD BhOYARY Serum
(Patent Literature . According to the previous reports, bone "narrow

cells are prebRraRt oLt HEBdolSHAYLt PEL SEALM Of tRe PBLE £OL+ WH9sT §cB8nd0ON0r
of the bone marrow cells, fromthe viewpoint of conpatibility and safety

(Patent LitesatUsesddasSpadndob) refbhatboiveigtaPaieattbitecature [0004]
Patent Literature 1: International Publication No. WZ2005/007176 Patent
Literature @ralNatl omatv®udl seate osuoh 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]
FF'or 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



I nternational Patent Application No.2008-538514 Patent Literature 3:
Japanese Patent Laid-Open 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 6).
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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 Pat ent
Literature

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



6: International Publication No. W2009/ 034708 Summary of |nvention
Techni cal Probl em [ 0005] Since a bone marrow fluid collected froma
patient coagul ates rapidly, an anticoagul ant such as heparin is used to
inhibit this coagulation reaction. Usually, it

- 6 -

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.



-4 - s difficult for health-care professionals to imrediately 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
fromthe site of bone narrOM/coIIectian because of the need to ensure the
effects and safety of the cultured bone marrow cells. For these reasons,

t he anti coagul ant nmust be used inevitably. The anticoagul ant such as
heparin, however, has been found to have significant inhibitory effects on
cel | growt h[0PBO6] In recent years, regenerative nedicine settings
associated with e treatnent of cranial nerve di sease such as cerebra
infarction, spingf! cord FhFUTSE HhC FerR Bt HAtR RS AT Favk furtgeL "
required culturing bone marrow cell s, cl ly, safel reliabl an i ghly
ef?iciently?uKéﬁﬁgo?y§ﬁ%mcﬁﬁggﬁﬁ?gﬁaFosggFEngo%Prﬁ§¥ﬂ8d§Lsg??g?i8§esuch
needs. [000 T S .L.pyention S n e .Solve_t hese

pr obl ens, a%% %%eo ?%gﬁwgéstﬁggﬁégéeﬁ%5ln&gﬂtigﬁ?lsgﬁg 6§8Viggyaﬁ

aut oser um copf ai Pi PB-HORET MBLL QML 84 L CUl L Y 8, Sy St el angdy @Ry the _
aut oserum cont ai ni ng bone marrow cell culture nethod for anglcoagulatlng

and_cul t uripgndoner A8 I OV €&l éﬁoﬁ%cﬁeﬁr?_ﬂnéﬁéPn&am_é&lﬁhﬁcét&iﬁﬁm use of an

anticoagulant in a liquid-tight state using a mediumand further culturing

t he resul tisgrbone watclovscereés sMmddium, the bone marrow cell
suspension transporting 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 wvascular
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, and a nethod for
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
found that the coagul ati on reaction canybe suppressed for a sufficient
period by m xing a bone marrow fluid containing bone marrow cells coll ected
froma subject with a mniml anmount of a nmedium The present inventors
have al so found that bone marrow cells can be cultured cleanly, safely,
reliably, ad80hildghly efficiently by nixing the bone marrow fluid with the
mediumin a liquid-tight state at the site of bone marrow collection to
prepare an anti cbabul At ed bowRr AT ¢ oW 2B NS URpRASTRRCWMn@etF ansporti ng t he
suspensi on inﬁ%his state to CPC where tqiﬁbone marrow ce|lls are then

cul tured, fGPI6WES BYSEGTt aFE°GEERY FRe (Adt 0SBFEM B "PhENSubPELPYpFEpar ed

i i quid=tigh t , b 1 Xi C fluid t aiL ni b

o row gel | SCar PRt Bl 1 ¢ B t B SUB[ ot W t RS FedP Ui A ESTT Gatd- ¢ ght

state al the,shbesobnDORE TRO! QVLEAL! BOLLAY LACPLERAI fa30b], COagYLAL ed bone
tl'y cultu el'fs,

marrow cel |l suspension, dire ring"the bone marrow c and

transportingtbheng E@suhbngacabli$uhosEREinfokl ovedebynt unt bercul ture

usi ng the autoserum of the subject prepared’in"a liquid-tight state. On the
basi s of thaseifiundtngshohbenpresenteinventpensacsotdihngpborthg fol | owi ng
aspects has been conpl eted: [0009] (1) An aut oserum contai ni ng bone
marrow cel | vess¢Urehsylst etwfes thétbohagnbonewmast bwseepesscohl eghad from a
subj ect without use of an anticoagulant with the serum of the subject,
wherei n: a dorennectong finid tontladne ngabome caffosusethsicol vectked from
the subject is transferred at the site of collection froma bone marrow
fluid storihy SIPInbR Yhetbsthobohed nere odPRe urdrFevsfbred apdathene
marrow cel |l sus ensi&n trans%orting vessel which is a liquid-tightl

seal abl e riff ST, CERPt e%fa%&ﬁ%b%@%i%@%ﬁyb?o%Qi?%bn%AF%eabﬁ%%yunl t he

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]



ant i coagul ated bone marrow cell suspension thus obtained by the m xing of
the bone marrow fluid with the nmediumis 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 | ocation of cell culture, to start culture; after
a | apse of a predeterm ned culture period, the culture supernatant is
renoved; and a nedium and the serum of the subject are added into the bone
marrow cell culture vessel to performfurther culture. - 7 - [0010]

(2) The autoser uff tohit@i Al hgs owe aarFaww el | bent threreyscehl according to

1), conprisi at | east one of the follow ng devices (a), (b), (c), and
Edg: (agpa SBﬂguﬁﬁrFMﬁF8@IPc§8§ﬁéﬁ§i6ﬁ é?érpﬁg(aéviHéeﬁﬁwpn%h?héoﬁéne
marrow fluid_storin iumstorin §¥rin9e whi ch stores a

o]

medi um themﬁgﬁgwnﬁg%gaﬁégggh§g§g§g§?8ﬁpPF5ﬁ§ Hils v@§§eF;ﬁhich stores I
] i it row ce
Suspens on GREERR Ll B EE e B e Bt T Rg R Bbe CharPER ARG PE Chnd 't he

suspensi on i's’capa di's one

medi um and gapabhgeOha ki gyi g-enggagéeﬁgmeﬁ%gggt{qFeféwsm rowfluid
storing syringe, the nmediumstoring syringe, cell suspension transporting
vessel ; col tegpbngnandgst orkng, devhc8pBaYiAg vessel tube which
communicates the 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.
[0013]
(5) The autoserum-containing bone marrow cell
culture system according to any of (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 (i) a storing

vessel vent which communicates the interior space of the



and the bone marrow (b) a blood a vascular puncture needle which is
inserted to the blood vessel of the subject, a liquid-tightly seal able

bl ood storing vessel which stores the blood of the subject and is capable
of being centrifuged, and a connecting unit for blood collection which is
capabl e of distributing blood and capable of liquid-tightly connecting the
vascul ar puncture needl e and the bl ood storing vessel; (c) an autoserum
acquiring device having a centrifuging unit which centrifuges t he bl ood
storing vessel where the blood of the subject is stored to obtain the serum
of the subj8épodaftiotdngaveerelntirbwesekblicul enpicagaddviieerhaviidgdt he bone
marrow cell culture vessel. [0011] 3) The aut oserum contai ni ng bone
mar row cel | 2EultFir 81By¥ibh acebPaiRg V65€§§ VeBhpfi$FAg £Retfol | owi ng

devices (a) FFOMIC6|| suspensi on storing
devi ce hawﬁﬁ‘g %Qt% %écﬁﬁF?ém%FP% %DEFBFPﬂg §rVRge; a medi um st oring
syringe Mhlﬁg ?E?res a nedium the bone marrow cell suspension transporting
vessel which's es the bone narrOM/ceII suspensi on, and a connecting unit

for bone narromlegll é%F qgheaq{ f%ﬁ%Féé&%lng t he bone
capa

marrow fluid and t he ne Ium a |qU| y connecting the

bone narroweﬁleugesgpéteﬂ 8¥ELPGEng tbs ﬂﬁ I&ﬁ]%@?rtag yr'wﬁgreﬁﬂd the bone
marrow cel |l suspension transportlng vesse (b) a bl ood col ' ecting and

storing devike mau@@gcelyeeguh@ra@@ngt@fEn@e@Qbec@highaI§1b6§erted to the
bl ood vessel of the subject, a liquid-tightly seal able bl ood storing vessel
whi ch storesotlhechliopdand $thersudj @etiandhdeicqapabh ei ndwbei nggcentri fuged,
and a connecting unit for blood collection which is capable of distributing
bl ood and capable wiich gis d= thihed ycebhmett dmgnedel ¥ asamdlate pufict ure needl e

and the bl ood storing vessel;
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



(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] 9

(4) The autoserum containi ng bone na[yqﬂ cell culture systemaccording to
(2) or (3), wherein the bone marrow cell” 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 tubecwhighlcohmtiniicat ésteheocronpecti ng tinétbiordbonerimgr ow cel |
suspension with the interior space of the bone marrow cell suspension
transporti ngcoesseVitlf§xaert@RsPOREF N Y ess P YEhEcdhi Ehi E®NFLRAI cat es t he
interior space of the bone marrow cell suspension transporting vessel wth

exterior spitelandSFerproviaReCat VeRs F1HCeF t Hhal (PEmepol®i Rychessal vent

filt t hat ts bacteria f ' t t; d h -
St opoock. |oFLBUnE" FaF o G8T| " SLEPERT ot hai ng” VAT &2 CONRBLET g Bbrts.

i.e., afir io@@réoiPécéyégeﬁswr@%@??gog&@g&éi&g;p%gége“fi n, and a

third port for suspension, and a Or “suspensi icth sée étt?vely

communi cat es; 00 of - Nese wonectd DEPOILS, 400d3Ina port (Bdr THEooa
aut oserum cont ai ni ng bone marrow cell culture systemaccording to any of

(2) to (4),coheset tod heahdh 09d1st £ | el vessel b hasa ther okt ok Ngag@Mponent s
(h) and (i): (h) a storing vessel tube which communi cates the connecting

unit for bloodk cbt ectdoa@n bl hedticon nilerdlorsspacei wfl ¢ heothootestosi ng
vessel; and (i) a storing vessel vent which comruni cates the interior space
of the two of these connecting ports.
[0015]
(7) The autoserum-containing bone marrow cell
culture system according 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



- 10 - blood 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 l'ing needle which is a blood col l'ecti on needl e capabl e of nai 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 Béd1800oFRAgPOBSSBRTHANCALSEEr B4thhe BREéEMopnEhetsubpect and is
capabl e of beﬁng centrifuged and has the follomjng conponents,g%) and (Kk);
a syringe f6&FLbPEGdCEoF8cPPBR RAFERY SSapabPBIoF e8I Né&EAny15RdtEEori ng

bl ood f t he.subject | |l i quid-tight stat d l f hi th

o 0 [1om Lhas gHbLeck 8.l LV 0, 2205200 capabl e of pushing he
bl f di I but i Lguid-tightl i th

capab) o of deotil ouog;blond apd: caoablorol, L W Setlghthe saraeiing Che

syringe forsQEﬁQQs§8£|§§t£9Qms§89téHeiQ|Qogu§£9£%&ga%§§%e%hiﬁgd has the
(1) | tube whic

foll owi ng conponent (1): a storing vesse conmuni cates the

three-way conpesdli ng tRetpbes Rheodvcetl ectionuM bty Lhe EpLeLHOL+$pgce of
the bl ood storing vessel; (k) a storing vessel vent which comuni Cat es

the interi ovespace oftéheabl godestoringryessetmivhéh extenrerpspace, and is
provided at its tip with a storing vessel vent filter that prevents
bacteria frioneemtbting $heeventanands (4¢mavéedr eendayt stlopcbokat donbl ood
col l ection having three connecting ports, i.e., a first port for bl ood
col | ection,oh gebbngupoitref or Bedodn cond etltd oper@ndod therdupdectfor bl ood
collection, and a_cock for blood collection which selectively conmmuni cates
two of thes®reoHHeRdi FREDOFR. PR IBIrrow cell)cahugaipgsar@m cont ai ni ng
bone marrow cell culture system accordin o any of (1) to (6), wherein the
culture is STHMRY by nE At t FOrPOF - A Tredi ﬂ?%‘ﬁa‘? Che: serum of the
subj ect whe 6?& bone marrow cell suspension is transferred to the bone
marrow cel |l " cu thre vessel

(

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



[ 0016] (8) An autoserum containing bone marrow cell culture system
for culturing bone marrow cells collected froma subject w thout use of an
anticoagulant with the serumof the subject, wherein: a bone marrow fl uid
contai ning bone marrow cells collected fromthe subject is transferred at
the site of collection froma 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 anti coagul ated bone marrow cell suspension obtained by - 12 -

m xi ng the BBAEhLMAEPERST FOPdoW PR afnbliufrhiecst antlsigurenpelef ofhe bone
marrow cells, ,and then m xed with the nmediumto perform anticoagul ati on
whi | e startPR§PEuFELFEI6FIBAe BBRAe2nBPPBRCEENISUNE heTPESEIPPAG bone marrow

|1 ' is.t ted i | t d state whil t dintheb
mar row col | CROFEarFHG ARACT aNSHOPEPAG UesSeP-raPtbr d PAPSS ofda

det ' iod,.th |t t i d; d at
Phe. Tocati 00 BTL68I e chf FRP” ety uny GRACE RAC oGP o BF CEhE subj et ar o

added into the-bope H@é&??%%ﬁ&'tﬁé'%Eé%g?sgﬁgiﬁéagéQQéii”QnMe§§§k to

performfurther culture. 17] aut oserum cont ai ni ng bone

marrow cel |aﬁ%@t‘é@_e&‘x(ﬁt&ahéﬁﬁ%@d_ﬂ‘ggvi@e(§ivi§<gn§rb§hﬂgi§&g£§?5¥m99€ of the
followi ng devices (i), (ii), and (iii): (i) a bone marrow cell culturing
devi ce haviwlgithechonei fiage ow:hié ubUosH 08t HPL YT VOGEe1 awRBLE URKST Or i NQ
syringe which stores a nedium the bone marrow cell culturing and
transporti ngleedsetl , thmdsabTtonnecs | sgouad t td osbboie tee r osrael bf suspensi on
which is capable of distributing the bone marrow fluid and the nmedi um and
capabl e of $uliigetti ghtly connecting the bone marrow fluid storing syringe,
the nmedium storing syringe, and the bone marrow cell culturing and
transportinﬁj@ﬁ%kel; (i1) a blood collecting and storing device having a

vascul ar puncturg_ge E{e which is inserted to the bl ood vessel of the
subj ect. a 1iquigdi gRe yeRSETE B dod TStGE Ry &/ dEddion cell

culture system according to (8), comprising the following
devices (i), (ii), and (iii): (1) 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 Qessel 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



- 13 - which stores the blood of the subject and is capable of being
centrifuged, and a connecting unit for blood collection which is capabl e of
di stributing blood and capable of l|iquid-tightly connecting the vascul ar
puncture needl e and the blood storing vessel; and (iii) an autoserum
acquiring 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. [0018] (10) The aut oserum contai ni ng bone marrow cel
cul ture system accordi ng to.(B%L congrising t he follomjn%'deyices (1),
(ii), and (FPPPLei prfadboheihufiow eeppdcandusprgbdeviéelhavidg the bone
narrOM/quid,shoiin saéin%e, a nmedi um storing syringe which stores a

medi um t he“bBRE HaFPBUFEEINIchi BT RRGUARA PRAREPEFL NRgAVEsaBr, tARd a
connecting unit fo% bgne narroxacell 3usg nsion which is caﬁable of

di stributing the BoRe Har YOW Fiii d"And the PRdFURY ARG RapaBl el bRY

l'iquid-tigh . CoN ing.t ow fluid.storing syringe,.the nmedi um
storing syr?%%é?gaﬁgg%ﬁg %oggnﬁggf% Cél?n%tlWﬁ%?%gcg%gr%¥3%§poFP?ng
vessel ; (ii I I i torl i i scul ar

punct Ur o nesire wheh T4 | ReerTen T5 t he bl sod vesser of ‘2 Re Eubleat, a
l'iquid-tighttyrseatabberbieochstosing yesset whi¢b-stores the blood of the
subj ect and is capable of being centrifuged, and a connecting unit for

bl ood col | ectdom Which is - 14 - capable of distributing blood and
capable of liquid-tightly connecting the vascul ar puncture needl e and the
bl ood storing vedsel ;Trenadytidderam cauttesieriuny decgue mang aevielel havi ng a
centrifuging unit which centrifuges the blood storing vessel where the

bl ood of tH& siibfRectvssentaredrdondbiai h9t her seFUm ofhehelsubjedrond 0019]
(11) The aut oserum contai ni ng bone marrow cell culture system according to
(9) or (10)2XYHEF T+ e bowel Hardtilv e 1SRUTE 1 g nte il thamsPerti ng vessel

has t he fol i ng. conponents (iv), and (y) and the connecting unit for bone
mar r ow cel I%Ogl\gfsop”g]ﬁéq d O%%n?rhés f aﬂ‘%ovﬁ%% {:@ Nt VFIRRRFWHNA St uri ng
and transp ' vessel tube ich _communi cates .t he. connecting unit for
bone marr O\j.\g(%:fe[}%nseuzrgae]!nrsol‘%ncev&‘vfhSUﬁ‘Peer}sn er icho‘—’lrS stp}%lecef% The"bone marrow cel |

ne m 5Ton W1 tHe i et i B o ! |
Vent whi oh GO Ca oe Lhel 1ot et {61 Chace oI He Bone nar o celTE e

or space o marrow ce

cul turing anghd ransPOrddrdiviessels WiHh &RIdOmRaces: and- i ovi ded at
its tip with a culturing and transporting vessel  vent filter that prevents

bacteri a f memrent erd1ng s amsiton andtH Wine a ity eemayp sdopsocid or bone
marrow cel | suspensi on having three connecting ports, i.e., a first port
for suspensicor, merseconc Ifordu lftare isus pens itarpnsaid-ta thivab Eor i for a
suspensi on, and a cock for suspension which selectively conmmuni cates two of
t hese Conn@@ﬂﬁmgi@@r@gd.ﬁg@@@porting 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]



- 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 bl ood storing vessel; and %yjii) 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 cont ai ht g Bohed e FOWeet PN tead e B3t etaaeenrekhy to any of
erein the blood collecting and storing device is a bl ood

(9) to (11), (

col l ecting ﬁﬂgggfﬁrFﬁ@tﬁﬁv?E%OHQ%Pﬂg?oaﬁnYnﬂﬁeKP?n@oné%HPe WAPERLNs a bl ood
col l ection edle c pa@le.of naintﬂiﬁing g s%aLﬁ inserted to the bl ood
vessel of t esﬁﬁ?%@t? A P AdWeFFing néedl'® €BNNRELTEnCYTBR EBhfiect ed with
the i ndwel I i ng. ne ey a ligquid-tight seal abl e bl opod storing vessel which
stores the 6?%%8 %?&tkggé%Ljeé?l%Lin%g%gb%%lge%?e e?%%ec%%f?gfuged and has

the ol | oW BgnfQNPOREDE StAL X0 AT Xdg 8 SYT L8881 954 DL00PcoLbgCt on which

is capable of collecting and storing fromthe subject In a

l'i qui d-ti ghtii st atiee angl £aPab| 8o 0 PHShE NG L heobl 908 OMY ; vaBL: 8. t hrge- way
connecting unit for blood collection which is capable of distributing bl ood
and capabl e(ofilj qui skt ghd | yesseL6vent comnegt éAgntihecitdyet héng needl e
connection tube connected with the indwelling needle, the syringe for blood
col l ecti on,impdride shoaod sf orhedgovessedtanthdhaseshel fol tlowexige coaponent
(xi): (ix) a storing vessel tube which comunicates the three-way
connect i ng R frd bl Hoereoldedtatonl Wi thip Heliintersorr spaceesset he bl ood
storing vessel;oéﬁf a storing vessel vent which comunicates the interior
space of theThY SRorihyt VOB W tPr ekt etd of rYpatet aRENY sthe oveded at
its tip mﬁt@x&gﬁ(ning vessel vent filter that prevents bacteria from
entering th ; and (xi) a three-way stopcock for blood collection

havi ng three co ti-ng ports, i.e., f.irst port for blood.collection, a
second port forqgﬁgogh%oﬁﬁggﬁfgﬁ@'gﬁg%glfﬁpﬁd@ﬁg¥%l%ﬂﬁIQﬁ 553%Collection,

and a cock fore bload, Golt ectd on Wy ahy, seleald vy oMY cales, Inp of these

connecting ports.
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 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



[ 0022] (14) A nethod for culturing bone marrow cells collected froma
subj ect without use of an anticoagulant with the serumof the subject,
conprising: a bone marrow cell suspension preparation step in which a bone
marrow fluid containing bone marrow cells collected fromthe subject is
anticoagul ated by mxing with a nediup1'€_§n anount appropriate for the
anount of the bone marrow fluid in a Ii% id-tight state at the site of

coll ection of the bone marrow fluid to prepare an anti coagul ant-free bone

marrow cel |l suspension; a blood collection and - 17 - storage step in
whi ch bl oodcpsneskiact ctef ronvehéisgbpeetlai thooecaddint toheof an
anti coagul ant and stored in a liquid-tight state in a blood storing vessel

capabl e of BerR§céeft rifligéhe anduatéiepunrracdar sthroAYSLapei AORNi ch the

bl ood storing vessel where the blood of the subject is stored is
centrifugedb?BOngaﬂﬁeFﬁéogerﬁﬁgthFhElgﬁﬁjéEP?lggbBﬁésﬁér?BW B8Fl culture

step in mhigp t?e gone narrom/celks contained in %he. repared.b ne_marrow
cel | suspenSiignfar OE&P?UF8ﬂpPﬂeﬁ_béﬁé_na#?é gef OE&B9U§88§8%SEP,ea
CU'tUFe_S“pgﬁﬂéhaBBmﬁﬁﬁ?¥§£e§tEBe'Qa%h593a§héo§HéEEES sypernal.ant
containing rloating cells Is renove Fron t he bone nafrow ceff cul ture

vessel wi thotheqt bys: cut Lusedibenenaat fow gel| spattaghednthergte; and an

aut oserum nedi um addi tion step in which the obtalned serum o subj ect

and a nmedi ugtarengdgedst; t he) baner srihgwegkbicubhdrgnyessel with the bone
marrow cells attached thereto. [0023] (15) A nethod for culturing

bone marrowcehlsicottectied fnosracsubpect wEt bpatbusedoftaniagti coagul ant
with the serumof the subject, conprising: a bone marrow cell suspension
preparati onvetepl i miwhi ehtar bonespace oandll Us doconidéedi ag bosetimrrow cells
collected fromthe subject is anticoagulated by mxing with a nmediumin an
amount appropil at estorlnthevesdeht vettt Aelbonethat revneveurd backeria

liquid-tight state at the site of collection of the bone marrow fluid to
prepare an %ﬁ@mc%%@%y%%g_;Q%evemtigamd (x1) 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 1s 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



bone marrow cell suspension; a blood collection and storage step in which
blood is collected fromthe subject wthout addition of an anticoagul 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 serumof the subject; a bone marrow cell suspension m xture preparation
step in which the prepared bone marrow cell suspension is nmxed with a
medi um and/ or the obtained serum of the subject to prepare a bone marrow
cel | suspensiteraaexctice; 1a bbhchnmipow é¢el Fodukbtaed §rep thewsiibhethe bone
marrow cells contained in the prepared bone marrow cell suspension m xture
are cul ture¥tho8tbdAeifraPPoRfcenl aeticapreguassepndasearedr énsaper nat ant

renoval step.in,which the culture supernatant containing floating cells is
removed fro 9Hég26ﬁ8h%aFF8§FcéPIacBEPBQeS§8§%€9 WFERStheaPRBsScaft ur ed

bone marrow cel | s attached &heretoh and_an aut oserum nmedium addi tion step
in which the obfalrned s&rdftrer 2tha 5aBfeet: ﬁﬁauésﬁgﬂPﬂn§t?8 abdBa1£8 the
b I t it h b t hed
Chereto.  foboa) -5 Y ey PN g akbh oab BB or A T B0 (1) FhingrblRCEhe total

amount of the gediagm xedeMtthrtheqbenecsry QW fLUsd if %@eﬁﬁgne mar r ow
cell suspension m xture or the total sum of the anount of the medi um or

medi a m xedsubtbct heabopge madBow sBIIOMfLULE 3pgpt e ARPUAttRE the
obt ai ned serum of the subject mxed with the bone marrow fluid in the bone

mar row cel | bsuspeasiron oeXisreonsadnédnes tioe 8frépaesdtbenanwuntonf the
bone marrow fluid. [0025] (17) The nethod according to any of (14) to
(16), wherefalt heuspouniocrmppropribterédrinhe homentaofoyhesbbne nmarrow
fluid is 1.5 times to 6 tinmes the anount of the bone marrow fl uid.
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.
[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 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



[ 0026] (18) The nethod 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 mxture are cultured for 4 days to 7 days in the
bone marrow cell culture vessel. [0027] (19) A nethod for directly
cul turing bone marrow cells collected f{$n1a subj ect wi thout use of an
anticoagul ant and further culturing th esulting cells with the serum of

t he subject, conprising: a bone nmarrow cell suspension preparation step in
whi ch a bone marrow fluid containing bone marrow cells collected fromthe
subj ect i s BAPEcBaguPat e¢1By skErenglant haabkeddumrilheahianpantt appropriate
for the anmount of the bone marrow fluid in a_bone marrow cell culturing and
transporti n§t¢&Esg8l siEPhia Wpéﬁhdbﬂpgﬁtl§t§?é18?tﬁﬁef§Pmetb? gsbpeeti on of

t he bone narr f|UIg>t% r 3;6 an - anti coagul ant -free bone marrow
cel | suspengﬁgﬁ%uﬁ Bofe ﬁEP B EEIPHE&FPEEElﬁﬁa FP§n§B8FFdsﬂ€paln whi ch t he
bone mar r owy LI t|n t he B e bone nmarrow cel | nsion are
transported ?% %%e ﬁ%catlo of *Cefl i E?u? OﬁhpgevgﬁF?ﬁﬁ 8pP g bone

mar r ow cel | anspo S L] ec ;2 d

st orage s;eggyg mﬁlcgrg?ogéafsggoépggggﬁggr%%9?%39kggﬁe§?e ﬁ Cgdition
of an ant'C@ﬁ@“b@@éd@BQo?EQ?egebQe@ bhgubd=fb 9Bt ostiabe {Re2 SQBQQQtstOf'ng
vessel capable of being cenfrifuged; an autoserum acquisition step in which

the bl ood sieribgryessel cuwherertibedbteodpehiiihensubkech b8 shered is
centrifuged to obtain the serumof the subject; a culture supernatant
renoval stepubneahi ch bbeecubtvuoe sapersatpahstontaintagefloating cells is
renoved fromthe bone marrow cell culturing and transporting vessel with

t he thus-cubreradebore saep o cehishathachedrs hedebone andraowaotbser um
medi um addi tion step in which the serumof the subject and a nedium are
added to the'bRfes helr rbw Bexed cwil Elur # nsedhant 2aRspbr thagovessesdwi th t he
bone marrow cells attached thereto. [0028] (20) The nethod according

to (19), whEFeFh ThetBons il Towr 2 ePTeRAr® 17 i PR AP FF@RsPREEi ng vessel is

a cell culture fl ask.
pension 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



[ 0029] (21) The nethod according to (19) or (20), wherein the anmount
appropriate for the anount of the bone marrow - 21 - fluidis 2 tines to 4
ti mes the amount of the bone marrow fluid. [0030] (22) The nethod
according to any of (19) to (21), wherein the bone marrow cells contai ned
in the prepared bone marrow cel | suspgnféop are cultured 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. [0032] .
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.

[0025]

(17) The method according to any of (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.

[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



(24) A nethod for producing a nedicinal conposition conprising, as an
active ingredient, bone marrow cells that have been collected froma

subj ect without use of an anticoagulant and cultured with the serum of the
subj ect, conprising: a bone marrow cell suspension preparation step in

whi ch a bone marrow fluid containing b marrow cells collected fromthe
subject is anticoagulated by mxing with a nediumin an anount 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 anticoagul ant-free
bone narr owlgéRLoagudpensitere éoﬁﬁo@éré@WIé@ﬂﬁoﬁuéﬁén§ﬂ@ﬂagé bpapg in which
blood is collected fromthe subject wthout addition of an anticoagul ant
and stored MATAOVi GGid- FRGRETSEL aRE FR2BSBPE6dSEEBr itRgWRésBelthEapabFe of

bei ng centrifuged; an, - 22 -.autoser%g1acguisit&og steg_in whi ch_t he bl ood
storing vesSer™{eF& tAeBP68d"6F Lhe "8GbPEEP2F§sPBPEdPELRENER L fuged t o
obtain the SELUM, QLo LG BuUPLERL:oRCRANEMBREON CELL (GULLULE, $tep 1N whi ch
the bone marrow cel s &ontai ned n e preparea bone narr 6w cel | suspensi on

are cul turedyipyacbgne; mar;ow,cekl s quihurgovessglrof Ul uLgsHperRat ant

renoval step in which the culture supernatant containing floating cells is

renmoved froahahergﬁggoﬂaﬁﬁ@wwéggglgubtgn@oaegéghe@kabntQﬁdtBeézgggtured
bone narrow cells attached thereto; and an aut oserum nedi um addi fi on and

cul ture steptép whi ehithebobbai nedcserustofi themsubhgestibandtawiedbum are
added to the bone marrow cell culture vessel with the bone marrow cells
attached t hadeéioito cal &orentheogelilsnt|[8033tored 11258) 1Aquetihodghor
produci ng a nmedi ci nal conposition conprising, as an active ingredient, bone
marrow cel | stehat ihavebbeed ebprényedespom aasabjeceiwbehoat use of an

anticoagulant and cultured with the serumof the subject, conprising: a
bone narroweeFFiEuEpenstBn? preparati dpdet eptianwhieh anbvhechakihew fluid
cont ai ni ng bone marrow cells collected fromthe subject is anticoagul ated
by m xi ng w?f%o% %%%?h%?iﬁe%%egn%%%¥eab%?o$ Y eogo#h?h%u%ﬁ%ﬁﬁtl%f t he bone
marrow fluid l ection of the bone

i | i id-tight stat t th it f
tégﬁ%rléqgéntrigu 74 9OE?BR?%?$%§éb§%§U%§$ ow cef PGS pensi on

marrow fluid epare an anti coagula

a bl ood coll ection-and, 5L 0L 208, StEMIP WL LY, 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.

[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



- 23 - Dblood is collected fromthe subject w thout addition of an

anti coagul ant and stored in a liquid-tight state in a blood storing vessel
capabl e of being centrifuged; an autoserum acquisition step in which the
bl ood storing vessel where the blood of the subject is stored is
centrifuged to obtain the serumof the %ﬁbiect; a bone marrow cell
suspension m xture preparation step in ich the prepared bone narrow cel
suspension is mxed with a nmedi um and/ or the obtai ned serum of the subject
to prepare a_bone marrow cell suspension m xture; a bone marrow cell

cul ture steplitadwhpch theebohe AafiB@ascéhesamonnai nédtha bheepmepared bone
marrow cel |l _suspension m xture are cultured in a bone nmarrow cell culture
vessel ; a chitdre supernatant renoval step in which the culture supernatant
cont ai ni ng %bﬁgbbng cells is renoved fromthe bone marrow cell culture
vessel with hus-cul tured bone marrow cells attached thereto; and an
aut oserum nedi u dit,l 0 ulture . step in whic obt ai ned serum of
t he subj ect andngﬁ%%dﬁkﬁﬂgggqggﬁ&?ﬁ%ﬁ%?&aEﬁnﬁ?¥mﬁ$o&£§%l?ochgf57e vesse

with the bopgpBE;OMKCEhLSeahLAEAGI-LICEELOLE; fUb! %etﬁg_egggégégd[ 0034]

(26) A nethod for producing a nedicinal conposition conpri S an
active ingreghénharbonecaBirousgehtsohhatehaverheen eoll echiggdsfrgma

subj ect without use of an anticoagulant, then directly cultured, and
further culdayedimi thetbensensnroef tBelsub)ectingoapdi stAgspd8rtingd - bone
marrow cel |l suspension preparation step in which a bone marrow fl uid
contai ni ng benecharrow cells collected fromthe subject is anticoagul at ed
by mxing with a mediumin an anount appropriate for the anmount of the bone
marrow flui 80941k 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 anti coaguldift M5t b ere dreimsv tcelan s ipensi oo alZne nar r ow
cel l culturﬁband,tr nsggit ite in which the bone narrow cells contained in
the prepar ¢ Hone’ nerT ow &t | S SUsHEhsT o7 &t el € ranshdtt e®®$3the | ocation of
cell cultur d@ﬂLe cultured in the bone marrow cell culturing and
transporting)ves el; a blood collection and storage step in which blood is
collected fromt subj j i L. 0 ti.co | ant,_ .and stored
h a1 qui d- 11 ghe 9t e Sl BB e Vel Aasp et e

cent ri fugedior@dl BtiQperdin ACqulsi{d ofh St&p; 4. Wi ofk the-hbood storing
vessel where the blood of the subject is stored is centrifuged to obtain
the serum afhdthenstbjeedn G CIHdiEE SUperdad @tesepvaiodt apsd Nowhigh the
cul ture supernatant containing floating cells is renoved fromthe bone

mar r ow cel larouldasrguigrandartd ansipordddige Mas sele vidturt hef tdus-cub ared bone
marrow cells attached thereto; and an autoserum nmedi um addition and cul ture
step i n whicshae iger:urm dfortehenasutyjve ate lainds s geedh um areezaddedi 4o t he bone
marrow cell culturing and transporting vessel with - 25 -

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



the bone marrow cells attached thereto to culture the cells. Advantageous
Effects of Invention [0035] According to the present invention, bone
marrow cell's can be collected and cultured cleanly, safely, reliably, and
highly efficiently in regenerative nedicine settings associated with the
treatnent of cranial nerve disease supgﬁgs_cerebral infarction, spinal cord
injury and denyelinating disease. In addition, a medicinal conposition
conprising, as an active ingredient, an autoserumcontaining cultured bone
marrow cell's that has been collected and cul tured cleanly, safely,
reliably, aRHCRAPGRIY effibéPertPy ehArbénophairhetiheBpilepdDeseriipoi on of
Dr awi ngs [0036% [Figure 1] Figure 1 is a diagramshow ng the first
enbodi ment SFSERé 5th§eFUﬁ}EéﬁP§iﬁfnﬁhﬁoﬁébﬁﬁFFo%ﬁcéFPr@GIﬂﬁre syst em
according to the.present inyventio [ Figure g] gigure,Z is a diagram
showi ng a bgﬁgpﬁﬁEP%ﬁ/c Plogggbﬁngﬁ8ns§?8Wiﬂ i 9i§%bé?theafPP§g _
enbodi ment agcordi ng;to.th e i hve tiHn [Figure 3% Fi qu 3is a
diagran1shom§nggg E%o%dC%O?Fg%tﬁﬁgéaﬁ E?%?|n6h%e9?c% Of"tRE g?igf and
second enmbodbfABAt Sed 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.

[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



- 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 déevice according to the second

enbodi ment [Figure 7] Figure 7 is a flow chart showi ng the first enbodi nent
of the autoserum contai ning bone marrow cell culture method according to
the presentblagdntbonollprgadet8pnFihareuBjestavitbanthaddishoni ag an
aspect of the autoserun}containing bone marrow cell culture nethod
accordi ng t®rt ABLEFPIFULABBARRBNETOF ALt her 2havngdbbhghrmfEeliecen a

suspensi on mm xtyre preparation step S7. In the diagram the dashed arrows
repr esent tﬁg?oéeFngF B VESPBEsFRPRPLC Bf ghiFen9] CEM gt 8U9°HS M| ow chart

show ng the_second enbodinen%.of tge aut oser um cont ai ni ng Pone mar r ow cel
cul ture met hod accd ding to" theé" pr Egnfniﬁgéﬁ?igﬁg ?%?agrg 101" #i gure 10 is
a f'0“’Chaf$e§98ﬁﬂﬂﬂeigetﬂéféiogﬁb89'Hﬁ@t58£3%$€.HEtQQQr%griBVOd“C'”9 a

medi ci nal conposition conpriSing autoserumc aining cultured bone marrow

cells as anc@%w?uéf;@gr@gi@B&@ﬁ%@ 59r-tR LherpLesghlLpYention. [Figure
11] Figure 11 is a flow chart show ng an aspect of the nethod for producing

a nedi ci nalmgepPPSté i DNsuspdds t on CRANRE & B& NGr 8Hh OSET LT £08b al Ni NP1 x| tur ed
bone marrow cells as an active ingredient according to the first

enbodi nment , tfeirphepa haw i ingndoner tew r ol e hsiserspemsi OA mixédreipheparati on
step S7. In the diagram the dashed arrows represent that selection is
possi bl e. qeigum earl@]oFi gue ec2aimed $¢owm charthshowbhget heosecond

enbodi nent of the nethod for produci ng a nedicinal conposition conprising
aut oser um CORERA I ny RiMe urREr PHnee har P osP et @n delahuset | ¥ePengr edi ent

according to the present jinvention. |
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.

[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



Description of Enbodi ments [0037] Hereinafter, the
aut oserum cont ai ni ng bone marrow cell culture system the
aut oserum cont ai ni ng bone marrow cell culture nmethod, and the nmethod for
produci ng a nedi ci nal conposition conprising autoserumcontaining cultured
bone marrow cells as an active ingredie ) according to the present
invention will be described in detail. Th the first enbodi nent, an
aut oserum cont ai ni ng bone marrow cell culture system 1l according to the
present invention is an autoserum contai ning bone marrow culture system for
cul turing bbreenaprsrvceklld eobbeosédnf porparstbpacstabt hourwhasé ef an
anticoagulant with the serumof the subject, wherein: a bone marrow fl uid
cont ai ni ng B6RE RAFFeW éérid esrteérneéadt Pertt MaTEalj 66t 1Es CPAaRstefr ed at
the site of collection froma bone, - 28 - rrow fluid storing syringe 21
where the béﬁ8mnﬁﬁ?oﬁPPFﬁFH S §P5F88a981§tggngynﬁﬁFéﬂﬂc@FFhséspension
transportin%e&esseL Zgnmggghn%s a Iiguiditi htlghsealabl rigig vessel, and
Hg RE8Phedl GnT Of h&"&nt"@65§uPat &4%bone mar r ow

t hen anticoaguﬁgPeanby n X1

cel | suspension hQH?oQb%gLESdiHyatBSn 'ggﬂgoﬁfc ¥ QBT%u??é&?QhE'“id W th

the nmediumis transported in a suspended state ile stored”in the bone

marrow cel | -+ sHaREASEONGt BRsROr i pE ¥essglhid3ci18nd Lhepcthansfercedc.to a
bone nmarrow cel |l cul ture vessel 51 which culturés the bone marrow cell s at

the | ocatioprototebbtedht yEerhbopsharhaeubiureiiaf terpacpapseanf a
predeterm ned culture period, the culture supernatant is renoved; and a
medi um and &heiseagunlefittheesubpeet marecaddedli stispeéheibopeanabnew cel
culture vessel 51 to performfurther culture. [0038] In the first
enbodi nent ,mg¢heocauteséer ani tont adnil ngrboseontr sbapcehl webuthutbespshem 1
according to the present invention preferably conprises at |east one of a
bone marr oWlREFP¥ sedpehsFont 8t ed ngn debe cerepased| bode coprseri agland
storing device 3, an autoserum acquiring device 4, and a bone marrow cell
culturing deYTREISIARIEHOr B PREPRF abfly TR opPi $8S3al PR oPTt ARSE devi ces.

[ 0039]

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



The bone marrow cell suspension storing device 2 is constituted mainly 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 fl uid
storing syringe 21 is not particularly Jimted as long as the syringe is
capabl e of collecting, storing a bone narrow fluid containing bone nmarrow
cells fromthe subject and pushing the bone marrow fluid out in a
l'iquid-tight state. Exanples thereof can include those usually used in the
nedi cal fieltde poogiparrow The lgeditGmcsedr ithgreyei fige c22 tiugenshe
particularly lLimted as long as the syringe is capable of storing a nedi um
and pushingcﬁﬁésnediun1out inaliquid-tight state. Exanples thereof can

i nclude those usually used in the nedical field. In the present first

enbodi nent, a syringe simlar to the bone marrow fluid storing syringe 21

can be usedAdvantageous 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.



[ 0042] In the present invention, the nedium 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 growi ng mesenchymal stemcells such as
bone-marrow stromal cells for use in t repair of the nervous system can
include, but not limted to, a Dul becco”s nodified eagle' s nmedi um (DVEM
shown bel ow as well as a neural - 30 - progenitor basal medi um ( NPBM
Clontech Laboratories, Inc.) and an a- MEM nedi um [0043] Conposition of
DVEM <conc&RtpatrFoA] (Fgpuys 4 is acéeigreanﬁyaWﬂdé)a<d$©fﬁaezno> KCL <320

to 480>, Fe(NGOB3) 3.9H20 <0.08 to MySO4 (anhydride) <80 to 120>. NaC
<5120 to 76802 @REERCLE26506 Pé09§49911ﬂ8HQP@nPEé 2100118 ¥59%CeD gl ucose

<3600 to 5400> heno% Eg <%2 to 18>, sodi g% gvate <88 to 132>,
L- ar gi ni neHCTCRB7P8 18150 Liysternd2resoR80° 68SDEShi sti di neHCLH20 <34

[Figure 5] Figure 5 is a diagram showing the second
embodiment of the autoserum-containing 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



to 50>, L-isoleucine <84 to 126>, L-leucine <84 to 126>, L-|ysineHCl <117
to 175>, L-nethionine <24 to 36>, Lphenylalanine <53 to 79>, L-serine <34
to 50>, Lthreonine <76 to 114>, L-tryptophan <13 to 19>, L-tyrosine
(disodiumsalt) <83 to 125>, L-valine <75 to 113>, choline chloride <3.2 to

4.8>, D-Ca-pantothenic acid <3.2 to 4. gf folic acid <3.2 to 4. 8>,
i-inositol <5.8 to 8.6>, niacinamde < E to 4.8> pyridoxal .HCl <3.2 to
4.8>, riboflavin <0.3 to 0.5> and thiam neHal <3.2 to 4.8>. [0044]

In the present invention, the nmedium nay be further supplenented with
serum a nqumPKéﬁaDgféét@ﬁerampﬁéhtﬁéﬂaQQVQUﬁéér@ﬂ bangr warhokact or, a
differentiation-inducing factor, an antibiotic, an amno acid, and the
like, if ne€8sddr9S TReaEbmEeniRALPEAS S 2ERESE180bEPaRbBESTAEEd to t he
medi um can be, s riatel 31 - according tg%ihe desired direction

or |evel ofeﬂp?géWEHEra Hoh! efeaﬁvﬁﬁa BPBﬁﬁﬁaFéP@ < SUgPefAé°bone nmarrow

| 004 f ft trit I t th
S$O|?fe£atI§£XF ?OPEGCI£59%§§fﬁ ?8 :thlJr %é§$%?eh§q%?#%%h?§du0|ng

factor can Lpelyde; yi h.a bi. ¢ ni coti nam de;
neur ot r ophi c ?gctoﬁggs%%ﬁh tﬁ%ﬁ E gegﬁﬁﬁﬁ % égﬁg%ggggenetlc factors such
as BWP; epi thekiak @@hlFggewéhléa95058f1998bﬁa£tb599%§§& ghawsh-tagtors;
insulin-like growh factors, and cytoki nes such as -

embodiment of the method for producing a med1c1nal

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. In 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



[ 0046] Exanpl es of the antibiotic can include penicillin and
streptonycin. These antibiotics may be added al one or in conbination to the
medi um The concentration of the antibiotic added thereto can be, for
exanmple, 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 di um when penicillin and
streptonycin are added in conbi nation. 047] Exanpl es of the am no
acid can include L-al anine, Laspartic aC|d L-cystei ne, L-glutam ne,

L-i sol euci ne, Lnet hi oni ne, L-phenylalanine, L-proline, L-serine,

Lt hr eoni ne, merrywosilned bivalingesykiaseolbi shacedthandongl neampw aci d. The
concentration of the amno acid added to the nmedium can be, for exanple,
0.1 to 296(ﬁﬂV}do#SL5tore§2t0 QIQPaﬁlWér%PWhC?éépééﬁpﬁésﬂﬁé total amount of

t he nedlun1for the ra rowt h_of npesenchymal stem cel | [ 0048] The
bone marrow E@PPPQEEbg %ﬁSF#aﬁépBPﬁFHgl§e§séFq23d ElHBFlﬁa???&épéﬁly

| ted | th d-t . abl d |
capabl e of E08FFng°ARCANt FEGaGUrAr B BOREOHAAF W D8I 1 CaBHeNeT Bn20bt ai ned
by mixi ng_t heqbape Rt oy ELubg,WLLD he edium, Exampl g5l such

constitution can nc ude cons ron rn whic as's rgure 2, the

bone ”HfrOW%H§E|o§H§E§Q§'BP LRANgRRELENGrVeESeh 43 hagra) PRED4URRER end to
which a transporting vessel |id 25 is fastened in a liquid-tightly seal able

manner witheserewaiuhhest tanappbtthg vBssekukpdndddcempeksi;ngla
transporting vessel tube 26 and a transporting vessel vent 27. The

transporti ngtyesdeint uhe Bébneomaunowateslt besponnechi ngaubpbr24ntor bone
marrow cell suspension with the interior space of the bone narrow cel
suspensi on vYeanspordi ngndesseh RBanFhertednsportbngevessebwvenl 127

communi cates the interior space of the bone marrow cell suspension
transportingivessel vo3seit hlexkerhoruspaces The beanasperrprigceéssertvent 27

is provided at its tip with a transEortlng vessel vent filter 28 that
prevents baE@%r%%?%?bﬁ?e%?e??%b theCYERL . 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 is

constituted mainly of a bone marrow fluid storing syringe

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



[0049] In the present invention, the terns "nedi un and "cul ture sol ution”
may be used interchangeably. Likewise, - 33 - the terns "anticoagul ati on"
and "anticoagulation treatnment” or the ternms "coagul ation term nation" and
"coagul ation inhibition" may be used-i nberchangeably. [0050] In the
present invention, exanples of materials constituting the rigid vessel can
i nclude netal s and glass as well as sonewhat flexible resins such as
polypropylen chl oride, and | ystyrene, é%? exanples of
material s con {lng E%PSQ?Eﬁ%p ?%ﬁggéégeﬁ“nge %%ﬁFl%%l d% t hose

seal able in A #69%&& trﬁ‘mﬁ&{(%&ﬁy&?ﬁ?{l Mth a commercially available

heat seal er,

ip, or

vent filter@&qean include a depth-type filter capable of capturing

bacteri a mnthln the filter,

bacteria on theT%b'k@heSHbE&@ﬁ fluid storing syringe 21 is not

particularly limited as long as the syringe is capable of
collecting, storing a bone marrow fluid containing bone
marrow cells from the subject and pushing the bone marrow
fluid out in a liquid-tight state. Examples thereof can
include those usually used in the medical field.

[0041]

The medium storing syringe 22 is not particularly
limited as long as the syringe is capable of storing a
medium and pushing the medium out in a liquid-tight state.
Examples thereof can include those usually used in the
medical field. In 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

exanp es of the transporting vessel

and a screen-type filter capable of capturing



[ 0051] The connecting unit 24 for bone marrow cell suspension is not
limted as long as the unit is constitutionally or functionally capabl e of
distributing the bone, marrow fluid and the medi um and capabl e of
liquid-tightly connecting the bone marrow fluid storing syringe 21, the
medi um storing syringe 22, and the bon @a[rOM/cell suspensi on transporting
vessel 23. Exanpl es of such constitution can include constitution having,
as shown in Figure 2, a three-way stopcock 6 for bone marrow cel

suspensi on. The three-way stopcock 6 for bone - 34 - marrow cel

suspensi on R&SIELREEETcOARGEt MAGLpHr HPBM; eCloatprhstaporetetriter
suspensi on, _a second port 62 for suspension, and a third port 63 for
suspensi on, 1AAd) a2B8cRN64}6M BEdpHEmsi on whi ch sel ectively comuni cates two
of these co ggggﬁng ports. The cock 64 for suspension can be turned to
change its E ture at least to a posture by which the first port 61 for

suspensi on @ggg%g?g§§§o§gi@ﬁﬁ@hchgggesgggg?g%gQ?g?Eggonnunicated w th each

ot her and a po e Second por uspensi on and the

third port 63 fofasusnensienials campinicaled viddh each qlhefg,.for example,

a general T-shaped nedical three-way stopcock as we as the stdpcock

described inoJapanesePalen [l d-Ohen o, 2003044849, 0rs3009- 189983 can

be used as the three-way stopcock 6 for "bone marrow ce suspension. [0052]
In the preseat1fisstoenbodsarn] , ntheosonness inmg mm,zm%@om@ marr ow

cell suspension is exenplified by the three-way stopcock for bone marrow
cell suspenslion,tbuis>0s, nbtglindsed<3600 his. 5ANOE hephenost rédt kbp gay be
adopted in which the bone marrow fluid storing syringe 21 and the medi um
storing syrltwge 22dawe setectivef§ysinset 32w, t b-4heihiaasiodr Kieng twessel tube
26 and thereby comuni cated therewith. [0053] The bl ood collecting and
storing devl%%>8 fscysteine-2HCL <50 to 76>, L-histidine-HC1-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-HC1l

<3.2 to 4.8>, riboflavin <0.3 to 0.5>, and thiamine-HC1

<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



constituted mainly of a vascular 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 needl e can be
inserted to the bl ood vessel of the subject to allow blood to flow

therewi thin and can be usually used in {he nedical field. [0055] The
bl ood storing vessel 32 is not particularly limted as |long as the vessel
is aliquid-tightly seal abl e vessel which stores the blood of the subject
and is capabl e of being centrifuged and can be usually used in the nedical
field. ExanpFesrefnguéR EBRsPRELEPEndéaACEAGNUEE &BFSLI PGtion i n which, as
shown in Figurg 3, the blood storing vessel 32 permts injection of blood
from the vaStOF§FephnefarB, nE8drérsd dravtherebRneétfng Ghi £183PPBF bl ood

col | ection Qgrggncgflsealed inaliquid-tight state and centrifuged, and
t he bl ood storing VEsS8r 32 has an open upper end to which a storing vessel

lid 7 is fa§5?@$g inaliquid-tightly seal able manner with screws, the
storing vesse id 7 conprising a storing vessel tube 71 and a storing

vessel vent 72. gggbfﬁfgiéghmgﬁggﬂogl%y%;@hégggng%§pif§%#g@ connecting unit

33 for blood collection with the interior spacélo t he bl ood storing vessel
32. The stopiopivesselvyentcldrcOPRUNGLaLER thecbpl eshgrcgpace of the bl ood

storing vessel 32 with exterior space. The storing vessel vent
differentiation-inducing factor can include: vitamins
such as ascorbic acid and nicotinamide; neurotrophic
factors such as NGF and BDNF; bone morphogenetic factors
such as BMP; epithelial cell growth factors; basic
fibroblast growth factors; insulin-like growth 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-iscleucine, IL-
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-



- 36 - 72 is provided at its tip with a storing vessel vent filter 73 that
prevents bacteria fromentering the vent. [0056] The connecting unit
33 for blood collectionis not limted as long as the unit is
constitutionally or functionally capable of distributing blood and capabl e
of liquid-tightly connecting the vascul® puncture needle 31 and the bl ood
storing vessel 32. [0057] Alternatively, in a different enbodi nent,
the bl ood collecting and storing device 3 is constituted mainly of, as
shown in Figure 4, an indwelling needle 34, an indwelling needle connection
tube 35 conAédtedifft Withe reRa@ReTr| LRy theedPEadqanguploed éher megivessel 32,

a syringe 3% for bIood,coIIect%on, and a three-way connecting unit 37 for
bl ood col | e¢PFoh*€l A2PRAs ITCEASt PEUFFSAVGFRYI'Ré BFEBd €l Fecti ng and storing

device 3, t o3ane reference nunerals will be used to designate the sane or
simlar co onengs as those in the constitution descri bed above, so that

the description will itted. .[Pp5 . ' i dle 34 is a
bl a0d 0l | bt | on Heedl e CRBGET & B1 it WEST A h o STATR T hbart BT D t he

bl ood VessebBOEStH@tSHQEQQEullbﬁyiTQH§£EBngsnﬁgqéea§4th§ Qggsggrg%pglarly
limted as long as the needle can be usually used in the nedical tield. The

ing$elling needh e-84ghs1pretenabhy aibubt eekkyineaghgibesausecthagbutterfly

] - 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 is 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,



needl e can be anchored easily to a linb or the |like of the subject.
Exanpl es of the butterfly needl e include those described in International
Publ i cati on No. W2006/123645. [0059] The indwelling needl e connection tube
35 is connected at one end with the indwelling needl e 34 and connected at
the other end with the three-way connecé%ng unit 37 for blood collection.
Blood is distributed to the three-way connecting unit 37 for bl ood
collection fromthe indwelling needle 34 through the indwelling needle
connection tube 35. The indwelling needl e connection tube 35 is not
particul arl $hri fered dsnkéngaaslehéonlibenis"antiédpeahletben [ 0060]

The syringe 36 for blood collection is not particularly [imted as |ong as
t he syrlngetF§aE§6§5fe06ft86IF@émﬁn CO§9éﬂﬁggOBI6@ém#@éﬁﬂPﬁe 8ubj ect and
pushi ng the bl ood_out in qui.d-tight state. npl es thereof can incl ude
t hose usualI§Oﬁ§§&aFﬁoPhénﬁéBFEéPn P, PPOBEET TﬂEeFﬁP@EQﬁé9 gonnect i ng
unit 37 for bg collectionis not limted as long as the unit is
constltutloﬁa y-or functionally capable of distributing blood and capabl e

O e L SIT  CONSGLLI e B! T gt e sopacLyon ube 35

collection, constituting the rigid vessel can include metals and
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



- 38 - and the blood storing vessel
i ncl ude constitution having,
for blood collection.

three connecting ports, i.e., a first port 81 for blood collection,

second port
col |l ection,

82 for blood collection,_gnﬁqa_third port 83 for bl ood
and a cock 84 for blood colTection which selectively

comuni cates two of these connecting ports. The cock 84 for bl ood

col |l ection

col |l ection
simlar to

ueed 25 {heLhyogs ey oLancack, 8, f ok, 0, ood, colLostLon, LOROZL oo el

present fir

can be turned to change its posture at |east to a posture by
whi ch the fPREECPoFel81Sp6PchEd6d BF| 86rE6ncandcchéngepontspoit €82 for

bl ood collection are communi cated with each ot her,
the second PoftT85 P8FtpPo0dCE0FHERENSEACENdAt RECPRAT BOBbr £285°For Dbl ood

a

32. Exanpl es of such constitution can
as shown in Figure 4, a three-way stopcock 8
The three-way stopcock 8 for blood collection has

and a posture by which

runi cated with each other. For exanple, a stopcock
?ﬁgpgﬁgggggggngt83%%&E86P?BF ggngoﬁa?P8§ﬁ8 FP“SU%ﬁQngion can be

odi nen e connectll ng uni
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unit 37 for

e 31 an ree-

constitution rmay be adopted. [0063] -

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

y connecting



The autoserum acquiring device 4 is constituted of a centrifuging 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
subject is stored to obtain the serumof the subject. Exanples thereof can
i ncl ude centrifuges usually used. [006 5 _ The bone marrow cel |
culturing device 5 is constituted of a bone marrow cell culture vessel 51.
The bone marrow cell culture vessel 51 is not particularly limted as |ong
as the vessel cultures the bone marrow cells after transfer of the bone

mar row cel | P$aSPers§PEANIENaRPEes 3EherBef acanninAckide dhshe§3(&og., plastic
or glass Petri dishes), glass plates fixed in vessels, well plates, cell
culture sheBt8odcePLletitare flasks, and spinner flasks. A rigid vessel is
preferred. QBQEEL Next, the effects of the bone marrow cel

suspensi on rng device 2, the blood collecting and storing device 3, the

aut oserum acqui ry evice 4, the bone marro ell culturin %Svice 5, and
t he aut oserum co%%]%i‘ﬂﬁsn%ug%%ep%%%w cne??éjc’:eu}l\%ﬁrles Y3t e%ql%% 17 sing these

devi ces accepdyngst ontngephesenlyf pEst neaDPILMERL ¢ aN, RULASSLUTEINLAI Ni ng
bone marrow cell culture nethod, and a nethod tor producing a nediCinal
conposi ti ontgeNPib$ERY to é@lowayigégrﬂﬂ}§98&agﬂé98w§HBEHr§de8Qﬁ BBI T ow

cells as an active ingredient will be descri bed.
usually used in the medical field.

[0055]

The blood storing vessel 32 is 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 1id 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



[ 0066] In the bone marrow cell suspension storing device 2, a bone
marrow fluid collected fromthe subject is liquid-tightly mxed with a
mediumto prepare an anticoagul ated bone marrow cell suspension, which is
then transported to a cell processing center (CPC), which is the location
of cell culture. Hereinafter, the process w |l be described in detail.

[ 0067] The bone marrow fluid collected fromthe subject is stored in
the bone marrow fluid storing syringe 21. Although the bone marrow fluid is
collected fromthe subject, description about the approach of collecting

t he bone marEowsf bupdifledmathétsubjiecwivhl b Becorhot edssAd skown in Figure
2, the bone marrow_fluid storing syrin%e 21 where the bone marrow fluid
cont ai ni ng bénéehar Porneél PseEBNtecPaaterdm fReMsapfeEinPstEeoredti-s
connect ed, Zb&ég? site of collection, to the first port 61 for suspension
of the three- stopcock 6 for bone marrow cell suspension serving as the
connecting unit 24 for_bone marrow cell _su nsion.. Then, the cock 64 for
suspension is tuf}h%dc?%n%%w%%eu?#e %a@%r iﬂgf%?ccﬁo{%%cﬂ?%tl%o??t 61 for
suspensi on ang. C por.t . SUSP L OE nicated with each
other . SubsoqUbntTy St REUBORG Faer B H tracorer oot LofRe BoRe - 41 -

mar row f1 ui 9u§&@£bﬂ&§%ﬁ@:§9§b?é b8 pushednout nQfpiBeabone ABRELAWFLYId
storing syringe 21 so that the bone marrow fluid is injected fromthe first

port 61 forlsyspensig@ntliireughetbengeenndvport1 82 HohcsuUspenstaneand the
transporting vessel tube 26 to the bone marrow cell suspension transporting
vessel 23 whndlethérbisodi schaiggdvéseaithe.interior space of the bone
marrow cel |l suspension transporting vessel 23 through the transporting
vessel vent [2757]0068]

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



The medi um storing syringe 22 is connected to the third port 63 for
suspensi on before the connection of 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 s ension are comuni cated with each
ot her. Subsequently, a nediumstored in the nediumstoring syringe 22 is
pushed, in an anmount appropriate for the anount of the bone marrow fluid
stored in the bone marrow fluid storing syringe 21, out of the nmedium
storing syrR§e122cs8 PRafFherredramiily taj acténbf ponthhelikier dfport 63
for suspensign t hrqugh the second port 62 for suspension and the

transportingveSE8l ¢Flbe D6 ML ¢ e hore® nRlt ot £ I 1t bensi@hide ansport i ng
vessel 23 m@hle ai,r is.gi char eg fromthe. i te&lor space of the bone
marrow cel | "§085eRsPGhPF n%Bo?P ﬁﬁneg§88F12§uP FGaghoTnEe-- 42 -
transportingog§§%9h yent 27. As a result, in the bone nmarrow cel

suspensi on transporglng vessel 23, the bone marrow fluid collected fromthe

subj ect and phgofedi umin an anmount appropriate for the amount of this bone
marrow fluid are liquid-tightly m xed to prepare an anti coagul ated bone

marrow cel | suspensi 0iHwd 006 needle |dbtde-@spectywleses i ped above, the
bone marrow fluid storing syringe 21 is connected to the first port 61 for

suspensi on abheectbe sonoesténn of thhensedhane 51 oningesyrenge tadthe third
port 63 for suspension. The order in which these conponents are connected

i s not part¢euhactyd|am tled. oTher nedd uni sh ot hagtsyeé Agey mynbectongect ed to
the third port 63 for suspension after the connection of the bone marrow
fluid storiwglsydT nfer 2aleedt helf¢esiopor tBIBd drs slispenisiwed dro ot her wi se,
these syringes may be connected sinultaneously. The anpunt of the nmedi um
appr opri at e"forthhee arpuntowre ¢ htndhonel e f of® ¥ | il @od scpk beekbblly 1.5 ti mes
to 6 tines the unt of e bone rr fluid stored. in the bone marrow
fluid stori O%%'%dél%e.ffhnq h?%eﬁ%a%v,t%JEOLF%s?h%nJe“%We%%Jen%di um
storing syri 2 he .bone rrow fluw.d stori Syringe, .21, and the bone
mar r ow cel Irllés]%glp%ncs?ﬁorhe%la%%p%%ei n%\é '\/esUI’sh(aeI waeﬁglﬁ{gefnee%éjﬂ'ley graduated in

order to visuald % Measynss the vol ume ﬁgr’ép&fé)ﬁfnfﬁmi{g&gg 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,



- 43 - Then, the transporting vessel tube 26 is liquid-tightly seal ed
with a heat sealer or clip and then cut between the sealed portion and the
second port 62 for suspension to separate the bone marrow cell suspension
transporting vessel 23 fromthe bone marrow fluid storing syringe 21, the
medi um storing syringe 22, and the con ting unit 24 for bone marrow cel
suspensi on. The bone marrow cell suspension stored in the bone marrow cel
suspensi on transporting vessel 23 is transported in a suspended state to

CPC. [0071] Meanwhi l e, in the blood collecting and storing device 3,
the bl ood ofnEhé&hsubjleer FsosipgedcrAeLhad2bl oberme bes ngt vessel 32.
Hereinafter, the process will be described in detail. [0072] The vascul ar

punct ur e neEBPétéiutéopn§@Ptéﬁcﬂédﬁhéon6F666t9@§sEPVéPgthéssﬁBP§€tlﬂo

|l ected b d d to 32 throu connectin nit and the
g?or?ﬁgeves 28 Fé;élg e%bgﬁ?fﬁéyiﬁ 8??88E Bag8r ET cd1lection.

The three-way stopcock 8 for blood collection 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]



col l ect blood. The the blood storing vessel 33 for blood collection while
air is discharged bl ood storing vessel 32 through the storing vessel vent
72. As aresult, the collected blood is liquid-tightly stored in the bl ood

storing vessel 32. [0073] - 44 - Then, the storing vessel tube 71 is
liquid-tightly sealed wwth a heat seal or clip and then cut between the
seal ed portion and the connecting unit for blood collection to separate

the bl ood storing vessel 32 where the blood of the subject is stored from
the vascul ar puncture needle 31 and the connecting unit 33 for blood
col | ecti on. [007Q@e autoserum acgulring device 4 i1s constituted of a
centrifuging unit 41. The centrifuging unit 41 is not
particularly limited as long as the unit is capable of
centrifuging the blood storing vessel 32 where the blood
of the subject is stored to obtain the serum of the
subject. Examples thereof can include centrifuges
usually used.
[0064]

The bone marrow cell culturing device 5 is
constituted of a bone marrow cell culture vessel 51. The
bone marrow cell culture vessel 51 is not particularly
limited as long as the vessel cultures the bone marrow
cells after transfer of the bone marrow cell suspension.
Examples thereof can include dishes (e.g., plastic or
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



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. £s 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 needl e connection tube 35 connected with the
indwel ling needle 34. As a result, blood can be injected fromthe

i ndwel | i ng AEEASEr3AR-£eNLRE NiLhfe€WEEreEnkeeei g ruait C8ZlBorsbkood
collection. The cock 84 for blood collection of the three-way stopcock 8
for bl ood cBFFe¥Ei oRIFELGRhelitd REnPEVETEREst ate in which the first port
81 for bIoogO&ﬁllection and the second port 82 for blood collection are
communi cat e fh each other. In this state, a plunger 38 for bl ood
collection of the syri 6 r_blood collection is pulled.to.collect

bl ood from - 452 YhnaSgd e ot Pethr et bt Foe ToR S Ot Rtetr by the
active operati o] i RY,L h u r - o] Lection
by the opergtgrgge[%&g?EV @Ehgatﬁgéﬁggge?nﬁggﬁo?ggfS?ﬁ%gg§r?%ggqgggbor bl ood
col lection ksghthbediwktihwtbg Bl pedioh tBepsuphest ant BA-OPELALIGRW th the
pl unger 38 for blood collection is suspended. Then, the cock 84 for bl ood
col I ection pbntheathoeecway stepensckof,feonibhood ebkheetboBpbstiuraed to
shift the state to that in which the second port 82 for blood collection
and the thiadcpbttp88ceéssibboodntek| ¢CPCon ahécbomunhhealedawidbh eéch

ot her. The plunger 38 for blood collection is operated again. Specifically,
the plungercg88lferlblived diisictdiores s Pusheebaes ejwict] ootk Seoiede
syringe 36 for blood collection. This ejected blood is injected to the

bi ood storihg 9853&f-32 through the three-way stopcock 8 for bl ood

col | ection. the blood in the syringe 36 for blood collection is

conpl etely {ﬁ?éiled to the blood storing vessel 32, the operation with the
pl unger 38 for 00d coll ection is termnated, ter the injection of the
bl ood to the bl gﬂohc? gfoonr r%arvreoswse . : Cf%lenlesc?coerq r?gr%stskée[ %‘%jee% 1%

i qui d-ti ghty, seal ed: i thoa Neal - seal er; 07 s CLipagnd, Lhgho cyy bet ween the

seal ed portion and the third port r ood coflettion to separate the
bl ood storing:yesgel 32 MmheL end heo bl pod; 9f 1 L heo subiecl Fsomtened fromthe
i ndwel i ng needl e 34, the indwelling needl e connection - 46 - tube 35, the
syringe 36 $@sjdtoodieattBetion, apne: thes thsgeonay 6ONOSTLeBEiHGI thd7 for
bl ood col | ection. [0076]

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



Subsequently, in the autoserum acquiring device 4, serumis obtained from
the bl ood of the subject. The bl ood storing vessel 32 where the bl ood of
the subject is stored is centrifuged in the centrifuging unit 41. Then, the
supernatant is collected to obtain the serumof the subject. [0077]

The bone marrow cells contained in the ne marrow cell suspension is
cultured in the bone marrow cell culturing device 5. The culture
supernatant containing floating cells is renoved fromthe bone marrow cell
culture vessel 51. Then, the obtained serumof the subject and a fresh
medi um are H@dEaWt 6 1URE B6RE1REr FoWiseEl 28ulisupestesdsent5oft shiubpher
culture the cells. Hereinafter, the process wll| be described in detai

[ 0078] m?ﬁéoﬂoﬁéuﬁﬁrﬁéﬂﬁééglSgﬁéﬁéﬁs?énSPr§ﬁ§EoFF§dbPBGCP€rF§W
transferred t.he bone cul ture ves The bone marrow

[ 5
cells contaFEgadlﬁstﬁP%egg%éoﬁgggoﬁPEeFFr§ﬁsBQH %Pﬁ cUPPEr&dfor a

' Lt d.. Th d d d
b1 cf or abl y 1 AGyP 15" GRyard Ba3e] oo %Ei?r?u%‘\?%%‘f?hgriaf’ e, the culture

super nat anttEQHts?b?'cEHgf LoatLngraeL! 541 $.7 EARVE néffamg% Bgﬂ% marr ow cel |

cul ture vessel he obtai ned serum of "t e su j ect an resh nedium are

ad?fd tFogggfbgaﬁsmaﬁrem@ﬁgbbr@yh5U5§sg@§S§b phite Lurtherqcubhyrgelihe
cells
from the interior space of the bone marrow cell

suspension transporting vessel 23 through the
transporting vessel vent 27.
[0068]

The medium storing syringe 22 is connected to the
third port 63 for suspension before the connection of 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
alr is discharged from the interior space of the bone

marrow cell suspension transporting vessel 23 through the



The bone marrow cells may be cultured for the predeterm ned culture period
by adding at | east one of a fresh nedium and the obtained serum of the

subj ect 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 nmedi umw thout adding zhe_serum of the subject, this
addition is preferably perforned so that the total amount of the nedia

m xed with the bone marrow fluid, i.e., the total sumof the anpbunt of the
medi um m xed with the bone marrow fluid at the site of bone marrow fluid
col | ection and RE&MOEht’ SsPetheeadded -f r 88hanBBPUHT, i $n4thenEsneo 80 ti nes

t he anount %f rtr%% tc):%('i marrow fluid stored i.n the bone marrow fluid storing
syringe 21. Aternativel’y SEERSHRE 4S8 SECTAddINJSSHSY e SHEaPREE serum of
t he subj ect i it i ref er abl erforned so that the . .total anount
of the nedi anr%tr%o%egq%lthh%{&%é%ggﬁg rrﬁ:?)?lov)évh% Gi4I&5E ERE 3%teaimr?§du§“erll9m of

t he subject gpi h l,.- t a of. .t he . i m.xed with the
bone marrow fl Si%((j)ug:t t%ﬁgggi%trel%g? g%r]{ete%r r@@\‘;ﬂvﬂhtuiog ggllg‘eagf)#{o@nmgﬁ “he
anount of teuaddedeohtainedtsghum,ohikhe subpecha kSaf times to - 48 -

80 tinmes the amount of the bone marrow fluid stored in the bone marrow
fluid storingtsypkngea2id Bbher matirvel yeiln thepeaseoaf adding both the
fresh nedium and the obtai ned serumof the subject, this addition is
preferably peéPP8ined so that the total ampunt of the nedia mixed with the
bone marrow fluid and the obtained serum of the subject, i.e., the total
sum of the amunt ofhe hespeei uhe st Bt abothe boneoome roav fdwi dlatdt he
site of bone marrow fluid collection, the amobunt of the added fresh nedi um
and the anpthPToRIt RBCA088dZbbi 8i Aednsekarm bp the SubpecPeriséd fpimes to 80
times the appunt of the gone 1[;rarrowflui,d stored in the bone marrow fluid
storing syrPAGRS2IICT0081FE the CRBRECTiAR abt beerUAfEBRt AFAFARIbone marrow

Il cult d ding to_th t_first_enbodient i ses,
hown i n Fi Gre 95 Ban hmr P et sBepbnti 1T BpArati N StEH S | bl obd
col lection and,s{of agees e@oég@némgsgwn&&%%%a;ggpﬁ@gp S3, bone marrow

cell culture step $S4, culture supernatant réno and aut oserum

medi um addi g en; St epr 56, 1 WheF & N1 @ bone Ryl raw fidy d .S dgansfened at the
site of collection fromthe bone marrow fluid storing syringe 21 to the

bone marrow@eldcisaspenstion taNSpest NG3 VESS ebu 23 itk hepr ant i goagul at ed
by mxing with a nedium the resulting bone marrow cell suspension is
transport edcémmecsuspentledhstiatres whiteowt D€l i it shendoser ege o cebl - 49
) 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]



suspensi on transporting vessel 23, and then transferred to the bone marrow
cell culture vessel 51 at CPC to start culture; after a | apse of a
predeterm ned culture period, the culture supernatant containing floating
cells is renoved; and a fresh nmedium and the serum of the subject are added
into the bone marrow cell culture ves§3435; to performfurther culture. In
the invention-specifying matters of the autoserum containing bone nmarrow
cell culture nmethod according to the present first enbodi nent, the sane
reference nunerals will be used to designate the sane or simlar conponents
as those in eachltonstthattonnseseribedvapove Fwoe hed aus obkgwhdtont ai ni ng
bone marrow cell culture system 1 according to the present first

embodi ment , ts8REhHtL SERéSHe¥EF N pRi BRA%I FP2BBToRTt E&4P pDO8ENEN cut The bone

marrow cel |l . suspension preparation.ste i |S a step that i erfornmed in
t he bone nppﬁgwggg!%g?ugE§E§FOHO§F6Ppn8n§e5b8es??op PRFS é?eg?ra bone
narrOM/fIU|?u§8ntkghngobone marro 89£E36C822§8&ed Eionlthe subject is
anti coagul ate b

y m Xi ng WER a Reditnt Phal annunfeapp?BEPFg?éo or the
amount of t o] p dokn i guiLd=tigh e L h i.t e of

col | ection ggaggggﬁggggnﬁ%%%§}f?5i59?%ng %a?é g % ?%?%tﬁghégl Eé%?gﬂ to
prepare an §?uﬁ9@gyhanthérﬁ@db@ﬁesﬂgfm@/ sellnguspensygl. cfbe anmount
appropriate for the anount of the bone marrow fluid 1s preferably 1.5 tines
to 6 ti mes tbenasouny ofiit hesbone peneomattoiwvdcell 5Qspeh9983] The In
this context, the "anticoagul ant” described in the present invention refers
to a drug orocagenirtbatcetevensserbeocoagotradi on vdhe bbogennaersobst ances
such as bl ood conponents and prevents clot formation, for exanple, heparin
(e.g., hepat¢hlsodspenahen heparsporhled ungssebwidl esut nansepghedhéparin
(e.g., dalteparin sodium parnaparin sodium and reviparin sodiun,

naf anpost at #esPFReRICYabexat et Pesifate, citric acid,
citratephoa£$$zf-dextrose (CPD) solution, acid-citrate-dextroseA (ACD A)

sol ution, 1n, coumarin, dicumarol, phenprocounon, acenocounar ol

et hyl bi scounacetate, .or indanedi gne derivatives and js neant to exclude
sonet hi ng, such%‘/}aesa Wﬁlelc‘)tceél 10} %S“em%gio rﬂetfsoégﬁcntlt% PresEit i ent i on, which
nei t her origi Y= pr e oggyl i f. bi i b uch as
bl ood corrpoc?lée‘a?ésé n3o’r %}/eg\%?ﬁ%&]c?%t or%ﬁa %%Paégagg(r?ﬁég&o?&ag%%&? fc?%%ugh it
suppresses SOaglAtiMLdn 3he enenlinnedl figRl Ihodhe LANMS e

"anticoagul ant”, ™anticoagul ant except for a cellular nediuni,

"ant i coagul@dcexseptif e imedi um' nmay be used interchangeably. [0084]

The bl ood collection and storage step S2 is a step that is perforned in the
bl ood col | ety and storing device 3. In this step, blood is collected
fromthe subject without addition of an anticoagulant and stored in a

i quid-tight stadte ivastchealyl podcdtugrel mgewdssell 32 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]



- 51 - capable of being centrifuged. The bl ood storing vessel 32 is
preferably a rigid vessel capable of being centrifuged. [0085] The
aut oserum acqui sition step S3 is a step that is perforned in the autoserum
acquiring device 4. In this step, the blood storing vessel 32 where the

bl ood of the subject is stored is cen;r%%uged to obtain the serum of the
subj ect. [0086] The bone marrow ce 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 Boger nereodtesingcuesare Veksel151s Ihavhe-boamet harrow cel |
culture step S4, the culture of the bone marrow cells is preferably static
cul ture. AsSGésefi HedRaBoleatt ReaB6reCartoR é8F §hEBnEHENBE RS he bone

marrow cel | _ suspensign are preferably cultured for 4 days to 7 _days. [0087]
The cﬂqturetgﬁpg?ﬁiﬁgnPOF§ﬁ§9aantEbésgopgeﬁtépgpupﬁgt§¥sf8§rP&Pﬁ§d in the

bone nmarrow | ulturing device In,thi,s ste the culture supernat ant
cont ai ni ng Fﬁgg F%éoge ng aF%%%vgaefE%ﬁ?ghg%ggﬁggn§?§8 cgélwgﬁgFure

vessel 51 wkhB Lhgohhys- eHLE ULEYBONE MBEEQW CELLS RhLaghed,fhgreto. [0088]
puncture needle 31 and the connecting unit 33 for blood
collection.

[0074]

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. In this
state, a plunger 38 for blood collection of the syringe

36 for blood collection is pulled to collect blood from



- 52 - The autoserum medi um addition 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 Figure 8, the autoserun}cgnﬁgining bone nmarrow cell culture

nmet hod according to the present first enbodi nent may further conprise bone
marrow cel |l suspension m xture preparation step S7 described later. In this
case, the "bone nanrOM/ceII,susEension" in the bone marrow cell culture
step S4 shalt®éudFicicedT By saliperechhireiierl fssaspensied hivxthee".

[ 0090] }he bone marrow cell suyspension m xture preparation step S7 is
a step that 3% 1FE PEFTEG R Che CHBe e %o 84 Le tihEuPiLig 98évidde T5r | n
this step, r rred,baone marrow cell suspension is mxed with a nmedi um
and/ or the %E?gﬁngg%%gFﬁ%ngb§h§%§uﬁfggﬁtp5'prepare a bone marrow cel

suspensi on qb@bgﬁe. Specifically, in this step, at |east one of a fresh
medi um and t'he obtai ned serum of the subject are added when the bone marrow

cell suspension psciransfentedibp bhe-hone, margowsgerh oyl bype vessel 51,
to prepare a bone marrow cell suspension nixture. In the case of adding the

fresh nedi uapwitheubnaddi Bgitbe serumak bheosubireehe Lhbgeaddi kien is

preferably performed so that the total anount of the nedia in the bone

marrow - 58peration with the plunger 38 for blood collection is
suspended. Then, the cock 84 for blood collection of the
three-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 third port 83 for blood
collection are communicated with each other. The plunger
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



cell suspension m xture, i.e., the total sumof the anmount of the nedium
m xed wth 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 amount of the bone marrow fluid cgn%giping bone marrow cells collected
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 medi um FRed 3wi- t khehé viséngenger wrf bdicgddang liketdbnai ped séeum of the
subject, i.e., the total sumof the anmount of the nedium m xed wth the
bone narr ow fFGEIVAH CRENB6RE FakFdl Sdl Fosubpensi 6R1pEEFAPAI on step S
and the ann¥§b g t he obtai ned serum of the subject added in the bone

mar r ow cel | Zg nsion m xture preparation step S7, is 4 tines to 80 tines

t he anobunt of thguggneuga{{om/Iﬁuégecgntgin}n gone.narrqg cells collected
from the subject” TR The Dong’ narrow cal rosuspEnsr A praParalteh Step Si

Alternatively b LBeogRacnoh 2ddhngndophobhect: epl drdiumandpfpe obtal ned

serum of the subject, Is addition 1s preferably performed so that the
total amoungighdt B@o%ﬁ?av%égﬂ wbt hnthe bapepmBLRowrf kHEdsaRd Lhe ger um
i.e., the total sumof the anpunt of the medium m xed with thée bone marrow
fluid in thetbese mereewteekligsuspanshencpreparating ghep i, thge@nount of
the fresh - 54 - nediumadded in the bone marrow cell suspension m xture
pr epar at i ontstepuSZrnandnt hésaooluheécoédt he obtainedhsesapunf ofhehsubj ect
added in the bone marrow cell suspension mixture preparation step S7, is 4
times to 80sebPnestthe amount of the bone marrow fluid containing bone
marrow cells collected fromthe subject in the bone marrow cell suspension
preparationl@9épl Si. [0091] Next, the method for producing a nedicinal
conposition conprising aut oserum cont ai ni ng, cultured bone nmarrow cells as
an active ingrediEntPEEC T Y 1 e et i st RS fet L eIhpr i ses,
as shown in_Figure 10, bone. marrow cell.suspensi on preparati step Si,

bl ood coIIe%?%gns%%%e%?%ﬁ%g%ss?% tigoed o€£?399%% ?EF?Voﬁe?gtep S3, bone

mar r ow cel lc& &P{ﬁ%s(ﬁ&pi%’ 5 Cu'Tthtlér %Lﬁl{“ﬁlgrlgéﬂ'?éﬂ{%ﬁqﬁa%\lélco tte in%?raq and

) H )
aut oserum nedi um addi tion and culture s erein: a bone row fluid

i's transf erff—‘&a@in%h@eﬁié & Of r GRLY &G E O T £10M LB BRRE gRr Lo fluid storing

syringe 21 to the bone marrow cell suspension transporting vessel 23 and

then anti coagulatedrdysdn xing Wwirdh,a tRdidpBa ity result idyg thpne marrow cel |
suspension is transported in a suspended state while stored in the bone

mar r ow cel |siguspensioh 4 ranspormédiguy essel a@3ed ang themnéransdersed to the
bone marrow cell culture vessel 51 at CPC to start culture; after a | apse
of a predet@ni ned oute ures per i ©d, t¢ hbactit¢ ureusupes natanteTbat ai ni ng
floating cells is renoved,

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]



- 55 - and a fresh nedium and the serum of the subject are added into the
bone marrow cell culture vessel 51 to performfurther culture. In the

i nvention-specifying matters of the nethod for producing a nedicinal
conposition conprising autoserum containing cultured bone marrow cells as
an active ingredient according to the pyesent first embodiment, the sanme
reference nunerals will be used to designate the sane or simlar conponents
or steps as those in each constitution and each invention-specifying matter
descri bed above in the autoseruntontai ning bone marrow cell culture system
1 and the autose@ﬁﬁ@%oﬁ@%i%ﬁh@ub%net%®r¢@gﬁ%@¢lS@@¢I@@@a®§thod according to
the present first enbodiment, so that the description will be omtted.

[ 0092] co?ﬁ@lB&PaséﬁﬁﬁFﬁﬁalGﬁﬂéadﬂ?lBﬁmaﬁﬁdcﬁFPﬁréh§tEE“SQmﬁ§IQWstep

h f d the b | |t devi In this step,

EhgtoLfaPﬁgﬁggg?ﬁﬁ#gPr?ﬁgegggﬁggﬁtO gg‘ﬁg%%ﬂﬁfll %ﬁﬂéﬂgé%hihe bone marr ow
[ 1 I I ow attached thereto to

g:rfofﬁ1¥3;§H%§§§€I g%egﬁﬁg8gg]mgagsmn§£r mm |§OF%éur§ 1T, "thé“ et hod for

product ng acaed ¢i,nal, £OYBOSLLT N €QNPLLELOY BULPSELULCOBLALDL NG cul tured

bone marrow cells as an active ingredient according to the present first
enbodi ment pmaysburther have the bone marrow cell suspension m xture
preparation - 56 - step S7 described above. In this case, the "bone marrow
cel | suspensi on"THe ldres bonerdmrdoM € ahdy cid tarestep &4 strad | be repl aced
by a "bone marrow cell suspension m xture".

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



[ 0094] The bone marrow cell suspension storing device 2, the bl ood
collecting and storing device 3, the autoserum acquiring device 4, the bone
marrow cell culturing device 5, and the autoseruntcontaining bone marrow
cell culture system 1 conprising these devices according to the present
first enbodi nent, the autoserun}contain%@g_bone marrow cell cul ture nethod,
and the nethod for producing a nmedicinal conposition conprising

aut oserum contai ning cultured bone marrow cells as an active ingredient
produce the followi ng effects: 1. The bone marrow cells contained in the
bone narromﬁplGF@eéo%héc?@@uﬂﬁo@ftﬁéesQ@PécmaééﬁWbélHﬁﬁié@@g@ﬁaﬂ@d cleanly

and conveni e tl% in a quuid-tL%ht state to efficientIX obt ai n, t he bone
mar r ow cel | $°6f PPREeFESECY 21UFHe ShPE68J0f YERBISUB ect 2 P Bt 579t Bd

I I d. iently A iquid;tight st ad th t hereof can
be- obt ai ned 6 161 Earry?” 3°3tha"BBRE KaFr Sareel 826 ABYstBFect can be
cul tured using_theqauLoserym and Lhierehy oreyn effigieptly, and the
resulting bone marrow cell s can bé used 7 n regenerative nedicine. - 57 -

4. The bone,pBEEeuLeG! Ls-regpLalingd tAathenBopscoRr bAwLhtubd caklected from
t he subj ect can be grown

media 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, the amount of the
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 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 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



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

[ 0095] Next, the second enbodi ment of the autoseruntontaining bone
marrow cell culture system 1 according to the present invention will be
described in detail. In the second enpoQ@ngnt, an aut oserum cont ai ni ng bone

marrow cell culture system 1l according to the present invention is an

aut oserum cont ai ni ng bone marrow cell culture system for culturing bone
marrow cells collected froma subject wthout use of an anticoagulant with
t he serun1o§u§ﬁ§n§&ﬁﬁeéﬁanﬁﬁ@ﬁéﬂﬁg deB66Re rerr GWCf thicd connaifsiragbone

mar r ow cel | ted fromthe subject is transferred at the site of
col l ection ?Po §8H§ Rarco FF&#dC§95PFﬁgV§§§?ﬁgé12ftwﬁ§PetPhétﬁéﬁe
mar row f 1l ui ul%u§%ore L0 a ? rom1ce tculturl g an transporting
vessel 52 which |s’a i-qui a&ﬁF|§ sgapﬁﬁFg FrEtdede58elUtRaP st 6fes an

ant i coagul ated hane,par LawcGeLL-suspensLon. ot ahaed by mixing the bone

marrow fl ui a nedlu arts cu one narrOM/ceIIs and

then mixed we;neveae gedi gm@saefnéeamnaahaceagugewanowh@ §h§p%
culture of the bone marrow ceils; the resulting bone marrow cel't suspension

i s transporhed kadadcuhtur edesbahe whikewstenedcinctibe bepgcmasiowscell -
58 - culturing and transporting vessel 52; after a | apse of a

predet er m npdrfukhuferpeerodultheecul trurehes uperaat aot-45e ¢ efpveg; and at
the location of cell culture, a nediumand the serumof the subject are
added i nt o mnhetpoaechmthewagebbecuhtapnhgiandgt banspoatirng wessel 52 to
performfurther culture. [0096] In the present second enbodi nent, the
autoseruncoﬁFhF%Fﬁgmﬁbh@dnﬁ?@@ﬁﬁé@glt@uth@rErgygﬂénflraéc@mbpﬁgmentthe

pr esent |nvent|on greferabl y conprises at_|east one of a blood collecting
and storing-devFER 3r65%r%ﬁ?%s%Vﬂ%¥%%ﬁuW%i%gb%eVF%@ 3o dpaianpbhetharr ow
cel | culturlqg?deV|ce refera rises all of these devices.

In this const u??o%l%?l?ﬂec%ﬁ?%%% Eﬁn%ﬁt%ﬁ%?%g %oﬁ%cﬁa??%ﬁF%EPFlﬁﬂlture

system 1 ac o] pr.es ond_enbodi nent e sane_reference
nuneral s Wi %E{%;%E% %%§%e£$ t % g? 2> SANE o 5T M n? Opoficht$¥as those

in each COﬂ&éliLEﬁf¥hf%K%&§¥£w 1oaé@@réiﬁgtt@npﬁg'5F@ge9@851£9€d above, so

that the description wll” be omt
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.



[ 0097] The bone marrow cell culturing device 5 according to the
present second enbodinment is constituted mainly of a bone marrow fluid
storing syringe 21, a medium storing syringe 22, a bone nmarrow cell
culturing and transporting vessel 52, and a connecting unit 24 for bone
marrow cell suspension. - 59 - [0098] 50 - The bone marrow cell culturing
and transporting vessel 52 is not particularly limted as |ong as the
vessel is a liquid-tightly sealable rigid vessel that is capable of storing
an anti coagul ated bone marrow cell suspension obtained by m xi ng the bone
marrow flui dOREEH t he medi um and capabl e of culturing the bone marrow
cells. Exanples of such constitution can include constitution in which, as
shown in Figure §% theSboretearroweel #RELFPRP T Ay BNdIeFahspoft tRg vesse

52 has an Oﬁgn u%ger tend totmhich g cul urigg and trans ort&gg vessel lid
53 is fastendd PA-a°PrqaffdStrght Yes8aPabPenihHEr OW £HS8Er ERET t he
culturing a p i L Lid53.conmprisin culturing and
transportinggsgégg? ?ﬁﬁeggﬂggig%é08uPFu§%ﬁaggﬁa ?Pgﬁgﬁgg?ﬁnﬁuggsggl vent

55, The cul bubbRgcBRdoheANSPARLI Bacvensel chibe adnpensly akes Lhgpylturing

and transporting vesse i to communi cate the conneéting unit for

bone marrowneghlisuspeqsi oRepht-nt Beqk Bhekhar nspacenotat heyhpne, gperow cel
culturing and transporting vessel 52. The culturing and transporting vessel
vent 55 penebiatesatheetyghtunepgrand (éranspaatitsgavessebdlbif, 53 to
communi cate the interior space of the bone marrow cell culturing and
transporti ngayvesgetrib2sofii imexbedi oevspacen Fbeéicw) i unahgmandatransporting
vessel vent 55 is provided at its tip with a culturing and transporting
vessel ventMefiteicb6iehaxapeaventsabacteitaiframeént eitngtehe vent. Those
simlar - -
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 is collected from the

subject without addition of an anticoagulant and stored

in a liquid-tight state in the blood storing vessel 32



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

enbodi nent, the connecting unit 24 fij?png marrow cel |l suspension is not
limted as long as the unit is constitutionally or functionally capabl e of
distributing the bone marrow fluid and the medi umand capabl e of
liquid-tightly connecting the bone marrow fluid storing syringe 21, the
medi um st or FA§2BYEi Afebe2nJaranthéfbead - neFrovp kedd TLd 1 Lird nee sl
transportin vessel 52. Exanpl es of such constitution can include
constitutio hé§|ﬁ§ef§§a§ﬁ5mﬁ rhIrflglicesel g2PAPE8- RayPsiBBcock 6 for bone
mar r ow cel | ensi o The constitution of the three-way stopcock 6 for
bone narrOM/SQEF gﬂgﬁgnsion according to the present second embodi ment is
simlar to g? 8k gf the present first enbodi nent. [0100] Next, the

ef fects of B ne marrow cell culturing device 5, the blood collecting

e
and storing devi@ﬁéEgugggéﬁwﬁgafiﬁggf%E%ﬁfg{@bd§ylf§ &g the. 5

aut oseruntont ai ni ng bone marr ture system 1 conpri Sing t%ese

devi ces accpedipgnta metﬁée§§azc>séﬁﬁﬁngcsabgghgﬁaémée aut ogeriymcont ai ni ng
bone marrow cell culture nethod, - - and a nethod for producing a

medi ci nal cetpesi thenbtesgr sswgn@uv@ggéyrrszowh@r@l Bhe CUl bonedrbene marrow
cells as an active ingredient will be described. [0101]

subject 1s 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]



In the bone marrow cell culturing device 5, a bone marrow fluid coll ected
fromthe subject is liquid-tightly mxed with a nediumto prepare an

anti coagul ated bone marrow cell suspension, which is then transported to
CPC whil e the bone marrow cells contained therein are cultured.

Hereinafter, the process wll be desc;igfd_in detail. [0102] The bone
marrow cel |l suspension prepared by anticCoagulation is stored in the bone
marrow cell culturing and transporting vessel 52 in a way simlar to the
storage of the bone marrow cell suspension in the bone marrow cell
suspensi on transpbet frgovessel nodivaceddi hgorostae $Prss enbbdbnehat In the

present secqnd enhodi nent, the bone marrow cell culturing and transporting
vessel 52 has BERSOITEL 6R CASWRPER BartGedehonsUdatrénScErrd cean -be

attached thereto.fromthe start of culture. Thu a bone marrow cell
suspensi on i§ %Béﬁa?éSpmhFﬁé 8&F?&P§go§efﬁg BEnghﬁaFP WEEEI PE9cant ai ned

therein is .t ed t .the | tured bone marr cells are attached to
t he bone naﬁ%%%ﬁ%e ?805E?89i58 gﬁﬁ PgﬁSBSF PH90322;8P&§§F6[5T5§F§ - 62 -

Specificall ¥y LAenboRe ABREOMLCELl BULEUTLAg.ARd ! EABsRORLing vessel 52 1s

not particularly limted as long as the vesse ermts attachnment of the
cul tured bonegopsnrow cells fromthe start of culture. A cell culture flask
is preferred. In the second enbodi nent, the anmount of the nediumstored in

the medi um storimg syswmgen 22i gsrPref erabl yuodd rMes-dondain s bhge anmount
of the bone marrow fluid stored in the bone marrow fluid storing syringe
21. 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 1is a step that is performed in the bone marrow
cell culturing device 5. In 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 amount of the media in the bone marrow



[ 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 | apse of a predeterm ned culture period, the culture supernatant
containing floating cells are renoved fromthe bone marrow cell culturing
and transporting vessel 52. Then, the oserum of the subject and a fresh
medi um are added to the bone marrow cel1” culturing and transporting vessel
52 to performfurther culture. The bl ood collecting and storing device 3
and the autoserum acquiring device 4 according to the present second

enbodi ment R&ké BHersameosf méstyras inet hethier Sptedbedinmedt th¥he cul ture of
the bone marrow cells after the transport in a cultured state to CPCis
preferably sPabré efil thremethemprédeterithedheubPirempsrpydfilgipr éherably 4
days to 7 dgﬁs. 50105% - 63 - Next, the autoserum containi ng bone
mar row cel | 86l PGFE WefroY G€édr 8HAFSP81PRePprREEAT 1SBCcBRBPerbodR et is a
nmet hod for ghreg%ggn ul tu hng bonﬁ narrom/cgllé colksctgd froma subject

wi t hout use of an anti oaé Faht S&Rd"tHEH™ GFERSr “Bul thr PRESt RETF8%ul ti ng
cells using . 1 he. j.ec Ltica sk iLn_Figure 9,

t he net hod S%E%r?gggghg%ghnﬁ%%ggkgeﬁreéﬁ%g%%éﬁoﬁk%Fe§Zfa??g% g QSSSi, bone
marrow cel | tgubpur enapdehEanapoht skepneB8pohbond ol ! eetign and storage
step S2, autoserum acquisition step S3, culture supernatant renoval step
S5, and aut gsetaihiedi Uohadditiron stepsSeo1wberelnrranbene saprew:fluid is
transferred at the site of collection fromthe bone marrow fluid storing
syringe 21 io the bone marrow cell subpansngnapdepsanspont sngpvessel 52 and
then mxed with a mediumto perform anticoagul ation while starting culture
of the boneRAhberoartetlys; ihethesobséngf badeinarpoly cehé shspensidon is
transported in a cultured state while stored in the bone narrow cel

cul turing afdr¥PapsSpohei pgovessel tisps addékian| hpserefenabtedet er m ned
culture period, the culture supernatant containing floating cells is

renoved; arkPRtoEres 301t eah E%%i%%?%%daW%%HQe?En$%$ Ppdielibpe€edar e added
oy the boTer{ o col LSl (urLDg and. 4T AASPOLLL 10, Yespel 52 g, ger form
oL oser OBl L8 Pone, TS e |Gy b4, 2oEeT s,k

mixed with the bone marrow fluid in the bone marrow cell

suspension preparation step S1 and the amount of the

obtained serum of the subject 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



- 64 - nunerals will be used to designate the sane or simlar conponents or
steps as those in each constitution and each invention-specifying matter
descri bed above in the autoserum containing bone marrow cell culture system
1, the autoserum containing bone marrow cell culture nethod, and the nethod
for producing a nedicinal conposition_qg )ri sing autoserum contai ni ng
cultured bone marrow cells as an active ingredient according to the present
first or second enbodi ment, so that the description will be omtted. [0106]
The bone marrow cell culture and transport step S8 is a step that is
performed i RegdhambaAeedainolheebbneunturpngcdévi 6esbenbaonhind x§tep, t he
bone marrow cells contained in the prepared bone marrow cell suspension are
cul tured i nPERB2BBRECHRPEBW €ék| 2Bdl £hri ARCHAE PLahBBoPPLAgNEEsserus2. Al so
inthis steﬁ,f %Ee bone nmarraow cel | sgspension ared_in a distant place

t ch

re
is stored i ebSngﬁﬁFrSQﬂegan EuPPRG %A rPEaﬁ%b%rFPﬁ569§%§8I 52 and

directly transported in a_ cultur scri ped
m.L r

d . b , the b
marrow cel | cﬁFﬁu?iﬁﬁegﬁaa %gﬁsﬁg?P?%ZESéggglggﬁefsgﬁrgﬁeggﬁFﬁtEgsefre
cul ture f'a§$Pﬁ|geo§”9ﬁ§t88ﬂetﬂgr?89'EgP?BpE8HE5?E?n&oﬁoﬁgem?g?ggt of the

bone marrow int one Marrow c suspénsion preparation step Si is

preferably 2ctigesci edtbhmesohhenamuntcof thechangoABr fow blukdi I n the
bone marrow cell culture and transport Step S8, the bone marrow cells are

- 65 - prefenapbyscoht ypregdatoridndayspt 917 days in the bone nmarrow cell
culturing and transporting vessel 52. [0107]
[0091]

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;



Next, the method for producing a nedicinal conposition conprising

aut oserum contai ning cultured bone marrow cells as an active ingredient
according to the present second enbodinent is a nethod for directly

cul turing bone marrow cells collected froma subject wthout use of an
anticoagul ant and then further culturi the resulting cells using the
serum of the subject. Specifically, as shown in Figure 12, the nethod
conpri ses bone marrow cell suspension preparation step Si, bone marrow cel
culture and transport step S8, blood collection and storage step S2,

aut oser um aeqdi 8i freahsnepiss, agdl theessuper nat Bhe sehpeat stepas88edand

aut oserum nmedi um addi tion and culture step S9, wherein: a bone marrow fluid
i s transfert@HoathehkoBptBabFOBOFFeEt FOATRFONVERBSboRE RArPOWLPKWI d storing
syringe 21 to the bone marrow cell culturing and transporting vessel 52 and
then mixed WEhRET nedi Bifeo pét fidtm dREG ol SR Ot ¥t &t'a7 %3 riyf cul ture

f the b ILs; th | ti L] . ' '
Cr anspor et T h BORUTuF 6l SEGLGTHF | & SEOTBIPTh CREBONE Whr fow col |

cul turing agg%éfﬁﬁzggL%%ggsg?&ﬁﬁéoéggiﬁiégr%g%{&Pég ?Ong QSFQS%FQH}Qed

culture peri ur e supernatan n ning floating ce

removed; andsats CBC R {Eeste Mol ADG: thecSpa U Of ot Bee Shbbech are - 66

- added into the bone marrow cell culturing and ransporting vessel 52 to

perform furthest cabsd Enehd, tige | HYRAL + ORc 5PEEE f YhGr ABEt 1 51 0bet he net hod
for producing a nedicinal conposition conprising autoseruntontaining

cul tured bonesdrats one €edhst @stlad aghé ver i agteth entomssoe it §got Ostaes present
second enbodi nent, the sane reference nunerals will be used to designate
the sane orasimhidse Tonponentcenoristiepen asnd heseh i meachiconstituti on and
each invention-sgepifying matter described above in the first enbodi ment or
t he autoser Bl g g blotre g oW el dbed tir ety stepedeaw-t he

aut oserum cont ai ni ng bone marrow cell_ culture method according to the
present secoif b MRS B EHatCthe CleSerTptIontem1} dedoriiet ed.

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



[ 0108] The bone marrow cell culturing device 5, the blood collecting
and storing device 3, autoserum acquiring device 4, and the

aut oserum cont ai ni ng bone marrow cell culture system 1 conprising these
devi ces according to the present second enbodi nent, the

aut oserum cont ai ni ng bone narrom1ce||_c$%tyre met hod, and the method for
produci ng a medi ci nal conposition conprising autoserunctontaining cul tured
bone marrow cells as an active ingredient produce the follow ng effects: 1.
The bone marrow cells contained in the bone marrow fluid collected fromthe
subj ect cansbepafit/i deagulibtddabove? -Irxl€ant ycasw, cdmyehbemt yatrow
liquid-tight state to efficiently obtain the bone marrow cells of interest.
2. The bl oodeéf cHérsnbjeet éantbe berorenacrednF§landuédbnvensénpl $4in a
liquid-tight state, and the serumthereof can be obtained efficiently. 3.
The bone mafféw.ckPl §eBtafRe BibfecPoran™PETEHI E8EEdSUEPRGSLAR aut oser um
and thereby grown efficiently, and the resulting bone marrow cells can be
used in reg@ﬂéf&??ve medi cine. 4. The bone marrow cells contained in the
bone HBFFOMIBbghg collected fromthe subject can be grown conveniently and
reliably evén when the anount of the cells is small, and the resulting bone

marrow cells canphe wsed 40 regener atd e, aedi 6l & oring 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 ligquid-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.



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 nedicine. Reference

Signs List [0109] 1: Autoserumcontaining bone marrow cell culture
system 2: Bone marrow cel | susp9Q§}qp storing device 3: Bl ood
collecting and storing device 4. "Aut oserum acqui ri ng devi ce 5:

Bone marrow cell culturing device

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 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 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



- 68 - 6: Three-way stopcock for bone marrow cell suspension
Storing vessel lid 8. Three-way stopcock for blood collection 21:
Bone marrow fluid storing syringe 22: Mediumstoring syringe 23: Bone
marrow cel |l suspension transporting vessel 24: Connecting unit for bone
marrow cel |l suspension 25: Transport i_ngsé/e_ssel lid

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.



26: Transporting vessel tube 27: Transporting vessel vent 28: Transporting
vessel vent filter 31: Vascul ar puncture needl e 32: Bl ood storing vessel
33: Connecting unit for blood collection 34: Indwelling needle 35:

I ndwel | i ng needl e connection tube 36: Syringe for blood collection

- 59 -

[0098]

The bone marrow cell culturing and transporting
vessel 52 is not particularly limited as long as the
vessel 1s 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 1lid 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 1lid 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 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 1s provided at its tip with a
culturing and transporting vessel vent filter 56 that

prevents bacteria from entering the vent. Those similar



37: Three-way connecting unit for blood collection 38: Plunger for blood

collection 41: Centrifuging unit 51: Bone marrow cell culture vesse

52: Bone marrow cell culturing and transporting vessel 53: Culturing
and transporting vessel lid 61: First port for suspension 62: Second port

for suspension - 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,



- 69 - 63: Third port for suspension 64: Cock for suspension 71: Storing
vessel tube 72: Storing vessel vent 73: Storing vessel vent filter 81:
First port for blood collection 82: Second port for blood collection 83:

Third port for blood collection
_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]



84: Cock for blood collection SI: Bone marrow cell suspension preparation
step S2: Blood collection and storage step S3: Autoserum acqui sition step
S4: Bone nmarrow cell culture step S5: Culture supernatant renoval step S6:
Aut oserum nedi um addition step S7: Bone marrow cell suspension m xture
preparation step S8: Bone marrow cel I_Céxit_ure and transport step

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 1is 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 is preferably static culture. The predetermined
culture period is preferably 4 days to 7 days.

[0105]



S9: Aut oserum nedi um addi tion and culture step - 70 - Clainms [Caim1]

An aut oserunm contai ni ng bone nmarrow cell culture systemfor culturing bone
marrow cells collected froma subject wi thout use of an anticoagulant with
t he serum of the subject, wherein: a bone marrow fluid containing
bone marrow cells collected fromthe §ug£e9t is transferred at the site of
collection froma bone marrow fluid stofing syringe where the bone narrow
fluid is stored to a bone marrow cell suspension transporting vessel which
is aliquid-tightly sealable rigid vessel, and then anticoagul ated by
mxing with a metfdl the antPeoagurapedabohedniaprewieeldwsaspensi on thus

obt ai ned by the m xing of the bone marrow fluid with the nediumis
transportedCPﬁt&r§u§ﬁgﬁﬂéda§€8ﬁ€lﬁﬁiF@ $16r BYSSRNEhECHORE RAPPEWIEEI

i . rti \Y, |, and then transferred to a bone marrow cel
suspensi on trans gghogg esse g ﬁ gé

culture vessé8l @ FPar 8¢ P& LMo rE L Er - o% QPFstFrEHeC?& tion of cell
RIS ko5 e 8 G APt R St LAY S S

t he cul ture super s rend ifum’an

subj ect ar le?ggceigﬁ[e}dna%kgj%rbe{ﬁtmaawtﬁs' LeGUhtYRG ¥E$SE! LEonRekEErm
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 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 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 - The aut oserum cont ai ni ng bone marrow cell culture system
according to claiml1, conprising at |east one of the follow ng devices (a),
(b), (c), and (d): (a) a bone marrow cell suspension storing device having
the bone marrow fluid storing syringe, a nmedium storing syringe which
stores a nedium the bone narrOM/ceII_sggpgnsion transporting vessel which
stores the bone marrow cell suspension, and a connecting unit for bone
marrow cel |l suspensi on which is capable of distributing the bone marrow
fluid and the medi um and capable of liquid-tightly connecting the bone

mar row f | ui dugeaeilsg wdytli fge Ustlde tive diesmosiase fgesypeineger anditllee bone
marrow cel|l suspension transporting vessel; (b) a blood collecting and
storing deviCOBPRAFIG &fv§§@@ﬁa@5p%ﬁ@ﬁ@rénn€é§heCWﬁﬁ@ﬁtﬂ§lpﬂs@mﬁed to the
bl ood vessel of the subject, a,Iiguid-ti htly seal abl e bl ood storing vessel
whi ch store§at elHW88&18p"§ﬁ§C§§Ei€8tm&ﬁgerd@éﬁéﬁpgdoﬁbﬁgﬁnd“céﬁﬁrifuged,
and a connegh%n% unit for bl ood ﬁollection mhigh i s gagable f distributing
bl ood and capabrE s FPYGFE P ghtRy ScBRRESTT G EhE WS ﬁlﬁ?sgﬁﬁbéure need| e
and the blo S i S Lo a t irin Vi havi ng a
centrifugingqﬁn%g%ﬁﬁggﬁﬁcéﬁ%?ﬁ#&%ég Pﬁggbﬁggégglggﬁggcééggg% W%gpg%fhe

bl ood of thgn@“@hgcﬁekﬁoﬁF@6§dpEBd9gEﬂbpatﬁ%d§%%HgﬂogohB%s§Hgb ct; and (d)

a bone marrow cell culturing device having the bone marrow cell culture
vessel . - é2mpri&iagMdtoserum-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. 1In the bone marrow cell

culture and transport step S8, the bone marrow cells are



The aut oserum cont ai ni ng bone marrow cell culture systemaccording to claim
1, conprising the follow ng devices (a), (b), (c), and (d): (a) a bone
marrow cel |l suspension storing device having the bone marrow fluid storing
syringe, a medium storing syringe which stores a nmedium the bone marrow
cell suspension transporting vessel whi Q stores the bone marrow cel
suspension, and a connecting unit for bonhe marrow cell suspension which is
capabl e of distributing the bone marrow fluid and the nedi um and capabl e of
l'iquid-tightly connecting the bone marrow fluid storing syringe, the nedlum
storing syrPAgécrakd vt kel lsowe dndiorow delvis $@spenisiven iy afspdonieng vesse

(b) a bl ood coIIectln%_and storing device having a vascul ar puncture needle
whi ch is i nS8rteY C61theUtasd Ndesssl teprERe$ibPedesssll iPdui d-tightly

seal abl e blggq orlng vessel which stores the bl ood of the subject and is
capabl e of R centrifuged, and a connecting unit for blood collection

which is capable di i n Iood and ca ab e of llq id-tightly
connecting the vgg%afaﬁaéuﬁ%%hrg ﬁee Pe anal? e bi'o e8 CS?%rlng vessel; (c)

an autoserumacauitling dexibee HAK! 0geBLelhiLEHILY ,e?t fcu\ﬁ’%%@dcggy'fuges

t he bl ood storing vessel ere t the su I'S store 0 obtain

t he serum ofatrhewsubiiest nsafd arvt{3e- 1n6gkd@e99n§c€3%BQWbc%bltﬁ%ltur'ng
devi ce having the bone marrow cell culture vessel. [Claim4 The

aut oser um cprtakningebone @ﬁbbdwméﬁk|1@Uthé@h§MSE@ﬁla@@@&@&@g to claim?2
or 3, wherein the bone marrow cell suspension transporting vessel has the
foll owi ng conponenty DPepeanmdrfb)y ardltheotodnneeti ngomuniat shibfebane marrow
cel | suspension has the follow ng conponent (g):
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



(e) a transporting vessel tube which comunicates the connecting unit for

bone marrow cel

suspension with the interior space of the bone marrow cell

suspensi on transporting vessel; (f) a transporting vessel vent which
conmmuni cates the interior space of the bone marrow cell suspension
transporting vessel wth exterior spa9e6gng is provided at its tip with a
transporting vessel vent filter that prevents bacteria fromentering 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 suspensPéfccandata thir §oper mafeprvwsgspénsidhirand andock for suspension
whi ch sel ectively communi cates two of these connecting ports. [C aimb5]

The aut oser GRFESRPAICATAG VESHE Inarr & B8IIEo&M fursheystemtaseor dfhg to any

of clains 2

4, wher .
conmponent s Eh% éHHeF%fopfsPe?&

communi cat eér% 8

t it for blood
60191 or I'rg _oecee: ~RA=2Frp TacalEr g deatbr et whi ch

space of th

rein the bl ood storing vessel has the follow ng
?Ylngh?a£t§F rP%gt9§s§§FhPGbéoﬁhich

collection with the interior

communi cat e3ohbe: haher L0t §pagenshe! e bLACH. 81 Or LA egSeL Wi th exter ior

space and i s provide

a storing vessel ven | ter that

Its tip w

prevents baghgrkbaibremenbening thetMenbrebChal BbBhnd 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 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



The aut oserum contai ni ng bone marrow cell culture system according to any
of clains 2 to 4, wherein the blood collecting and storing device is a

bl ood collecting and storing device having: an indwelling needle which is a
bl ood col | ecti on needl e capable of maintaining a state inserted to the

bl ood vessel of the subject; an indmejlé g needl e connection tube connected
with the indwelling needle; a liquid-tightly seal abl e bl ood storing vessel
whi ch stores the blood of the subject and is capable of being centrifuged
and has the follow ng conponents (j) and (k); a syringe for blood

col l ection wheehliysapdpabhecofienbliesni aglaadidtorohy bkotd fpromt he
subject in a liquid-tight state and capabl e of pushing the blood out; and a
three-way cBhhe€iPRELUNPPTRAR BhéoEO@@|mééfpwncahﬂéhogsleaﬁaaﬁé-of
distributing bl ood gnd caﬁable of |i uid-tiﬁhtl connecting t he indwel ling
needl e connéct rofi PuBBIcBANEEEed W EATt idi RawaFPTAg fiegaréy £RE syringe

for blood collecti d_the, bl torj | has the foll ow
component (1y07ebt8e1 8 ) 801 Bug P Gk R ne= 0T ERe CaRRU cat es 1 he-

t hr ee- way CQH@?&&%”QaH”%& £§£§P£88de595E§8££92[“‘th the interior space of

t he bl ood storing vesse a storing vess vent whi ch comruni cates the

interior spacerRf £H8ebLoPA-StOLI NG ¥ESERL Whih-eXteLhohSpace, aBd IS
provided at its tip with a storing vessel vent filter that prevents

bacteria froesieqtenéngutbeevent ananthéddba Lhope-vwayist opeosk £en bl ood
col l ection having three connecting ports, i.e., a first port for bl ood

col | ecti on, tlae secondt pogtbdoe bhoodwcodl est tan, bandsadtbhrd port for bl ood
collection, and a cock for blood collection which selectively conmuni cates
two of thesecgommezting pedisingd aim 7] The aut oserum cont ai ni ng bone
marrow cell culture systemaccording to any of clains 1 to 6, wherein the
culture is %tafteddye ther aeldi €¢bhs otort btk dmanthorbehe Beruavof the

subj ect when the bone marrow cell suspension is transferred to the bone
marrow cel I TE4E Rl 4Rkl . L@ af b sjubIect praubdsEF F cont ai ni ng bone

|1 | t t f I ' b | | | | ected f
ubj ect wi 1HOUTZHER 01T atf Bt T LGRBLY At THCR he Set GRTGT ©hetbj ect,

wherein: a bone, nBr oy £ ui g, ¢ontai ping, PONe WKL O S8LY Seeits 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



collected fromthe subject is transferred at the site of collection froma
bone marrow fluid storing syringe where - 76 - 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 anticoagul ated bone
marrow cell suspension obtained by m xi 9 the bone marrow fluid with a
medi um and starts culture of the bone marrow cells, and then m xed with the
mediumto perform anti coagul ation while starting culture of the bone marrow
cells; the resulting bone marrow cell suspension is transported in a

cul tured state whil éhseeredyi ateheobbnéonmbpow Bekkogubelti ng and
transporting vessel; after a | apse of a predetermned culture period, the
cul ture supeMFEFARTCFs renoved; and at the location of cell culture, a
medi um and the serupg of . the subj ci,gre -added into the bone marrow cell
culturing and tr nsg%?f?ﬂ% V%E%%f t“performfurther culture. [Caim?9]

Th t t alb.ni b N | t t di t | ai
8, conpri i ng at [ ehst-ORd" Or °F R&"POf | bAF ng devi CRELET) 101 1), and (111):

(1) a bone marr o cebloCULLLELDO: deYi;cer havlp0.the,bone marow fui d

storing syringe, a nediumstoring syringe stores a nmedium the bone

marrow cel | cul tpsi ngeangdntL@nsposting: ygssel, and a connecting unit for
bone marrow cell suspension which is capable of distributing the bone

marrow fl uid and23hessmresi mdn advd @@DﬁbéﬁsﬁénéigwiQréﬁﬂ@éfﬂiﬁ@nﬁ§§ééﬂg t he
bone marrow fluid storing

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 1id

6l: First port for suspension

62: Second port for suspension



- 77 - syringe, the medium storing syringe, and the bone marrow cel |
culturing and transporting vessel; (ii) a blood collecting and storing
devi ce 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 which
stores the blood of the subject and is gp@ble of being centrifuged, and a
connecting unit for blood collection whfth is capable of distributing bl ood
and capable of liquid-tightly connecting the vascul ar puncture needl e and
the blood storing vessel; and (iii) an autoserum acquiring device having a
centrifuging unig3mh?bhr@ep@rtfEQESSuﬁEebsbod storing vessel where the

bl ood of the subject is stored to obtain the serumof the subject. [Caim
10] The aut B$erufrkohPai ApSBORe marrow cel | cul ture system according
to claim8, conp5i§ing t he follomjng devices (i), (ii), and (iii): (i) a
bone marrow cel | /tul PuPT hy? devFeel ha¥Pfg the bone marrow fluid storing
syringe, a nediug&st stores a nedium the bone nmarrow

in syringe mhicp
cel | culturing and't?éﬂg BYt YRGS Vessel and a connecting unit for bone
mar r ow cel | susp¢§§ig@oypﬁihv%$sg9p@$£g 9{1€é§tributing t he bone marrow

fluid and the medi um and capable of Tiquid-tightly connecting the bone
marrow fluid stogiNgrird8 poSYlFHPE,1608 BBHi LB pLErIng syringe, and the

bone marrow cell culturing and transporting vessel;
82: Second port for blood collection
83: Third port for blood collection
84: Cock for blood collection
S1: Bone marrow cell suspension preparation step
S2: Blood collection and storage step
S3: Autoserum acquisition step
S4: Bone marrow cell culture step
S5: Culture supernatant removal step
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



(i1) a blood collecting and storing device having a vascul ar puncture
needl e which is inserted to the bl ood vessel of the subject, a
liquid-tightly seal abl e blood storing vessel which stores the bl ood of the
subj ect and is capable of being centrifuged, and a connecting unit for

bl ood col | ection which is capabl e of gi§%ributing bl ood and capabl e of
liquid-tightly connecting the vascul ar puncture needle and the bl ood
storing vessel; and (iii) an autoserum acquiring device having a
centrifuging unit which centrifuges the blood storing vessel where the

bl ood of the subject is stored to obt@iainhe serum of the subject. [Caim
11] The aut oserum contai ning bone marrow cell culture system
according to claim9 or 10, wherein the bone marrow cell culturing and
transporting ﬁesse has the follow ng conponents (iv) and (v) and the
connecti ng fi 'bone marrow cel | suspension has the fol |l ow ng conponent

(vi): (iv) a cu £U£|@gsggﬁhgégﬁ ogtln vessel mﬂ£ch fonnunlcates t he
connecting unit Tor®bone marrow cetT4%s %%%I%ﬁFE@YhC? FtEPISr space of

the bone magrgwegelb CULLUGLR, pgngragmggatagglge§8§hectegh%rom (V) a

culturing and transporting vesg vent Ich comuni cates ernterior

space of thgubgoae:mMktavnLeelkeCYkt Uhi RErand, ﬁ@Qﬁ@O&&ngt}{@Ségku}N b
exterior space and is provided at its tip wfth a culturing and transporting

vessel ventthél tebjtbal prevenhs bacteria fromentering the vent; and (vi)
a three-way stopcock for bone marrow cell suspension having three
connecting portsy boree ,mariféw stlyiot tcdrora SUSpe s on , mar 5@ ongll port for
suspension, and a third port for suspension, and a cock for suspension

whi ch sel ecepVetgtednhuenchhesstinpeot theseagohaeceilngt ponessif€ afm 12]

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.

[Claim 2]



The aut oserum contai ni ng bone marrow cell culture system according to any
of clains 9 to 11, wherein the blood storing vessel has the follow 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 évlii) a storing vessel vent which
comuni cates the interior space of the bfood storing vessel with exterior
space and is provided at its tip with a storing vessel vent filter that
prevents bacteria fromentering the vent. [C aim 13] The

aut oser um cont ai APRgabbrechanronntelihiogl bane mgsrem aetdr dihgutre any of
clains 9 to 11, wherein the blood collecting and storing device is a bl ood
col | ecting SYSEGM acgrdodtdr ithy Cdevicd rh&PMiglsdma sdweisiisirg oneedife whi ch
is a blood %%II chion,needle,capable of maintaining a state inserted to the
bl ood vessel*"6f e ¥dbie £V 14K Si ndvel | Prg déddl 8°Corfdcti on tube connect ed

with the in | Li needle; a liquid-tightly seal able bl god storing vesse
whi ch storeggﬁhg %gggdmgfrPWecg& jEEFPEﬁ lpé 53856P§ 8FVB§Fn§a8éﬁ9fifuged
and has the I i.n o] : i .and ; SYri for.. bl ood

col | ection &h%c gﬁ% gﬁ%ggﬁe%gﬂago%ké%ﬁﬁﬁgS&%éh %ér%naggﬁggdstg%Pghe

subject in aykiguidyhight ssbate angdeeapabl enaf beuéh'&n@grbaec@g od out; and a
t hree-way connecting unit for blood collection which is capable of

di stributingubpbeadiandteapabbetohgl adkdit vahthy seeraectihrgpbhe i ndwel ling
needl e connection tube connected with the indwelling needle, the syringe
for bl ood cokkecti onllandspheshbapdastioni rgnviessehgandihasot-hectel | owi ng
conmponent (xi): (ix) a storing vessel tube which comruni cates the

t hree-way coahneevi aglunpuspenshboovhdohl ést cepabilehofhdikhntrébuoingpace of
the bl ood storing vessel; %x),a storing vessel vent which comunicates the
interior sphte BPneheaprevdistéri agdvebsenedith ertlerkbrbdpacé and is

provided at_its . tip.wth a storing vessel vent filter that prevents
bacteria frohBhteriAgttReCORAECt ARG 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.



(xi) a three-way stopcock for blood collection having three connecting
ports, i.e., a first port for blood collection, a second port for bl ood
collection, and a third port for blood collection, and a cock for blood -
81 - collection which selectively communi cates two of these connecting

ports. [C aim 14] A net hod for EUZ uring bone marrow cells collected
froma subject without use of an anticoagulant with the serum of the
subj ect, conpri sing: a bone marrow cell suspension preparation step

in which a bone marrow fluid containing bone marrow cells collected from

t he subj ect [iCdaant 3doagul ated by m xing with a nmediumin an anount
appropriate for the anount of the bone marrow fluid in a liquid-tight state
at the site of cBhteetfopesintphenbaneinerponefnardovocptéparétane

anti coagul ant-free bone nmarrow cel |l suspension; a bl ood collection and
storage st efYPheHhPEROBPo0E it CIPHBCted CPFEMIERAEIs GbCedt IAOMREGt additi on
of an anticoagul ant and séﬁreq in a qugjq-tight state in a blood storing
vessel capabFfE*6E5hdrAg denrriflged™® ') ian aut oserum acquisition step in

whi ch t he bkggdas 8£ingﬁvessel %Qere th%Sbgoogthi%Gedgggkgckabin%tored IS

centrifuged 8btai'n the S&r am of “tRESEE 180

the bone marrow fluid storing syringe, a medium storing
syringe which stores a medium, the bone marrow cell
suspension transporting 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



a bone marrow cell culture step in which the bone marrow cells contained in
t he prepared bone marrow cell suspension are cultured in a bone marrow cel
culture vessel; a culture supernatant renoval step in which the culture

supernatant containing floating cells is renoved - 82 - fromthe bone
marrow cell culture vessel with the thus;cultured bone marrow cells
attached thereto; and an aut oserunry medi um addition step in which the

obt ai ned serum of the subject and a nedium are added to the bone marrow
cell culture vessel with the bone marrow cells attached thereto. [C ai m 15]
A et hod f or(dgulat toineg mbomrewnarldwcoélths icol Hectied huotng stk] ecthew t hout
use of an anticoagulant with the serumof the subject, conprising:

marrow cell culture vessel.

[Claim 4]

The autoserum-containing bone marrow cell culture
system according to claim 2 or 3, wherein the bone marrow
cell suspension transporting vessel has the following
components (e) and (f) and the connecting unit for bone
marrow cell suspension has the following component (g):
(e) a transporting vessel tube which communicates the
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 autcserum-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) :



a bone marrow cell suspension preparation step in which a bone marrow fl uid
contai ning bone marrow cells collected fromthe subject is anticoagul at ed
by mxing with a mediumin an anount appropriate for the anmount of the bone
marrow fluid in a liquid-tight state at the site of collection of the bone
marrow fluid to prepare an anticoagul ant-free bone marrow cell suspension;

a bl ood collection and storage step in ich blood is collected fromthe
subj ect without addition of an anticoagul ant and stored in a liquid-tight
state in a blood storing vessel capable of being centrifuged, an

aut oser um adqui si sitomistepesnewhicchet heibhoodmstiadcagegessel where the
bl ood of the subject is stored is centrifuged to obtain the serumof the
subj ect; conaeptnegmanidowieel bleoadpensilontiprt Wighprbpardatieonost ep in
whi ch the prepared bone nmarrow cell suspension is - 83 - mxed with a
medi um and/ 8P2FReCEbt BPnkdCSEr GRPEENFhESSEBlLécnflo prepare a bone marrow
cell suspension m xture; a bone marrow cell culture step in which the
bone marrow!cel PsSEBRLAPNEASFRLt KB pr BRAFEdCHBRE HERFBW EBFI 18GEFERSI on
m xture arescultur?d bn a bgaﬁ gBEEOMIC6|| iu&tg e vgssel; a culture
super nat ant SP&fBvar 5PEp°tRCGhFERTEHE ¥GPEhire™s be?ﬁ ?ﬁﬁ?rcﬁﬁﬁﬁﬁnﬁﬁé_
floating ceilspls,raupved fromtpe,bope mroow,geblCult g veeseL W th the
t hus-cul tured bone narrow cell s attache ereto; an

that prevents bacteria from entering the vent.

[Claim 6]

The autoserum-containing bone marrow cell culture

system according to any of claims 2 to 4, 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 (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):



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 total amount of the media m xed with the
bone marrow fluid in the bone narrOM/ce;g suspensi on m xture or the total
sum of the anpbunt of the nediumor nedia m xed with the bone marrow fluid
and the amount of the obtained serumof the subject mxed with the bone
marrow fluid in the bone marrow cell suspension mxture is 4 times to 80

ti nes the arnpunt efotrhegburesmar tobef Woiidh pChaumitZteFhehmethadeaccor di ng
to any of clains 14 to 16, wherein the anount appropriate for the anount of
the bone -w8% copaprbw | uhdti §ox. BlppAesoldestipnesithethrount of the

bone marrow fluid. .
interior space of the blood storing vessel;

(k) a storing vessel vent which communicates the interior
space of the blood storing vessel with exterior space and
1s provided at its tip with a storing vessel vent filter
that prevents bacteria from entering the vent; and

(1) 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 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 to the bone marrow cell culture vessel.
[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, 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



[ C ai m18] The nethod according to any of clains 14 to 17, wherein
the bone marrow cells contained in the bone nmarrow cell suspension or the
bone marrow cell suspension mxture are cultured for 4 days to 7 days in
the bone marrow cell culture vessel. [ aim 19] A nmethod for directly
cul turing bone marrow cells collected frama subject w thout use of an

anti coagul ant and further culturing tﬁe7ﬁe§ulting cells with the serum of

t he subject, conprising: a bone marrow cell suspension preparation
step in which a bone marrow fluid containing bone marrow cells coll ected
fromthe subjleetbire amiooagilat@di Hysindxéagtad & Ho@narath tiow ncanl anount
appropriate for the amount of the bone marrow fluid in a bone marrow cell
cul turing artttrEnspbrantdg vasEdrinitd eeddquihidights st atieyatdt he site of
col l ection of the bone marrow fluid to prepare an anti coagul ant-free bone
marrow cel | stEpehsitirlable rigihhesagl okatel3txT e and transport step
in which the ane nar_r ow %%Is contained in the prepared bone nmarrow cell

suspensi on ar'e tTHHEbGHt B} AR SatGont otuRANs It 1R M9 ¢ ul tur ed
inthe b A | | | tur.i d .t ) ti vessel: - 85 -
e bene vl Ll g, e ansport g veseel o6

bl ood col | ection "and storage step in

subj ect wi thoute,addidd am ol A alicongant and; shored in )i qui gt oht

state in a blood storing vessel capable 0o ei ng centriruged,
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; 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 to perform further culture.
[Claim 9]

The autoserum-containing bone marrow cell culture

system according to claim 8, comprising at least one of
the following devices (i), (ii), and (iii):
(1) 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



an aut oserum acqui sition step in which the blood storing vessel where the
bl ood of the subject is stored is centrifuged to obtain the serumof the
subj ect ; a culture supernatant renoval step in which the culture
supernatant containing floating cells is renoved fromthe bone marrow cel
culturing and transporting vessel withthe thus-cultured bone marrow cells
attached thereto; and an autoserum nedi um addition step in which the
serum of the subject and a nedium are added to the bone nmarrow cell
culturing and transporting vessel with the bone marrow cells attached
thereto. [CPAFAI20] the m?ﬁéuﬁe§hﬁél%%c%YH%%%etoa%ﬁaP%$l©0nﬁh@?éFﬂWthe bone
marrow cel | fit knﬁgand tr Fortlng vessel |sla cell culture flask.
[Caim?21] ©€ thdda CB AP RGeT o P al 7 i% or 20, wherein the anount
appropriate,f h% u he bon FFOM/f|UId is 2 tines to 4 tines
t he anmount l[h% %%ggn%?%gﬁf fu?dan% hf o3 device having 3

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;

and

(iii) 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.

[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, 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



- 86 - The net hod according to any of clains 19 to 21, wherein the
bone marrow cells contained in the prepared bone nmarrow cell suspension are
cultured for 4 days to 7 days in the bone marrow cell culturing and
transporting vessel. [Oaim 23] The net hod according to any of clains
14 to 22, wherein the blood storing vesgel is a rigid vessel. [ aim 24]
A net hod for producing a nedicinal conposition conprising, as an active
i ngredi ent, bone marrow cells that have been collected froma subject
wi t hout use of ~an anticoagulant and cultured with the serum of the subject,
conpri si ng: SYT1N9&, bbhe Hartvlh eePriBuspehsnen, prePaFati BANSt BRLIAYwhi ch a
bone narrom/fgriguﬁontaining bone marrow cells collected fromthe subject

e

i s anti coagtf VUR R ng i theRSHREF Y he &R Afrount appropriate for the

amount of the. bone rrow fluid.in a lLiquid-tight state at the site of
O B N A I A

marrow cel |y SUspene! Oncrure A-D400AROLLCEL! AR ADA- 51 LL A0k, SLERLN WhI Ch

bl ood is coY ected fromthe subject without addition of an anticoagul ant
and stored t@s@ei'&f"%%'%‘l&j@&@} €z 1 Ni §u Phopdyst 01 09 Vessel reapabl e of

bei ng centrifuged; - 8
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;
and
(iii) 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.
[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;



an aut oserum acqui sition step in which the blood storing vessel where the
bl ood of the subject is stored is centrifuged to obtain the serumof the

subj ect ; 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; 79, @ culture supernatant renoval step

in which the culture supernatant containing floating cells is renoved from
the bone marrow cell culture vessel with the thus-cultured bone marrow
cells attached thereto; and an autoserum nmedi um addi tion and cul ture
step in whi €R theCdbt el Hed aed urf vtSRMet Subj eisehd’ e rediifh are added to
the bone marrow cell culture vessel with the bone narrow cells attached

thereto to CUMREIHRS delt sinfdimamce of Rt Wy FOr - PF ool ng a
medi ci nal conposition c @}[Cisi ng,, as_an acti i.ngredi ent, bone mar £ ow
I

Col s that HAVS BER Yo | St bt T o Bubyeet” Wit NBUIC Use: ofoare =
ant i coagul ant and oyl ured yi th {he, serym of, the, subi ect, , eampri sing:

a bone marrow<T suspensi on preparation step I'n cha ow fluid

cont ai ni ng \pang. myLow £elds- agld ected, dfomyg e SUbl eelonh Ser?iﬂéf'ﬁgfgm at ed

by mxing wth a nmediumin an anount appropriate for the anount t he bone
marrow fl uithd nyehd § HM-tight state at the site - 88 - of collection of
the bone marrow fluid to prepare an anti coagul ant-free bone marrow cell
suspensi on; (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.
[Claim 12]

The autoserum-containing bone marrow cell culture
system according to any of claims 9 to 11, wherein the
blood storing vessel has the following components (vii)
and (viii):

(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 1s 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



a blood collection and storage step in which blood is collected fromthe
subj ect without addition of an anticoagulant and stored in a |iquid-tight
state in a blood storing vessel capable of being centrifuged, an

aut oserum acqui sition step in which the blood storing vessel where the

bl ood of the subject is stored is centgifuged to obtain the serumof the
subj ect; a bone marrow cell suspension m xture preparation step in
whi ch the prepared bone narrow cell suspension is mxed with a nmedium
and/ or the obtained serumof the subject to prepare a bone marrow cell
suspensi on FktTF@EINT deBl g2 ERT ovR e et Attt tiRe ReePLE n"RvkFRhi € he bone

marrow cells contained in the prepared bone marrow cel] suspension m xture
are cul tur et FHOSE Homb! T T O T L E FARiTeLY aes el 1L AL LA 7 { T re
supernat ant, renpval step in which the culfure supernatant containing
f1oating ceWSseFtse(%et v@be F&?]o%?igh‘ée%soenfe ?r%artr%%v Te ec(:a:tu’l tUte vessel with the

thus- cul tur edybone; r o cel s, Attachied. pherelto ANty i o afh aut oser um

medi um addition an ure step in al ned serum of the subject

and a medi umafe added, dyidhe boneymarowicel | Sl tae viessey with the bone
marrow cells attached thereto to culture the cells. [Caim26] - 89 -

A et hod f ostProdycidgs &l Madi el nad o €Pasd th Db € aiprited Ngub pScana@et i ve
i ngredi ent, bone marrow cells that have been collected froma subject
Wi t hout usei ofcaprlaing | cDdgtlrantcentthenfdig® iy cad tihed o v fuy t her
cultured with the serum of the subject, conprising:
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 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 (xi):
(ix) a storing vessel tube which communicates the three-
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



a bone marrow cell suspension preparation step in which a bone marrow fl uid
contai ning bone marrow cells collected fromthe subject is anticoagul at ed
by mxing with a mediumin an anount appropriate for the anmount of the bone
marrow fluid in a bone marrow cell culturing and transporting vessel wth a
liquid-tight state at the site of colleggtion of the bone marrow fluid to
prepare an anticoagul ant-free bone marrow cell suspension; a bone
marrow cell culture and transport step in which the bone narrow cells
contained in the prepared bone marrow cell suspension are transported to
the | ocati orrbiecleldn cuhieh esavki ¢lel cal ¥ LE XYM ¢ HeS HOHEC nf rioreel |
culturing and transporting vessel; a bl ood collection and storage step
in which bl eoReet ey |ReEed: fromthe subject without addition of an

ant i coagul ant_ and %ored inaliquid-tight state in a blood storing vessel
capabl e of H%%%@Pci krifuged; an aut oserum acqui sition step in which

the blood storing vessel mhere the blogd of Lhe Subiecl i stoned, is

centrifuged to € serumo subj ect; a cul'ture supernat ant

remval ‘step i phiglidde plddie supelnalant, conlalni g floaling cells 19
removed - - fromthe bone marrow cell culturing and transporting vessel
wth the t@@%&ﬁ”éyt@@aQ@%%é@g[(ﬁ%ﬁﬁ%iéﬁ@ﬁiaChed t hereto; and

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 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



an aut oserum nedi um addi tion and culture step in which the serum of the
subj ect and a nedium are added to the bone marrow cell culturing and
transporting vessel with the bone marrow cells attached thereto to culture

t he cell s.
_82_

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
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 bone marrow cell suspension mixture preparation

step in which the prepared bone marrow cell suspension 1is



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 1s 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 transpcert 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 1s 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 1s 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 i1s 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 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
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 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
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 the bone marrow cells attached thereto to culture

the cells.



