DESCRI PTI ON

METHOD FOR PRODUCI NG ACTI VATED STEM CELLS

TECHNI CAL FI ELD
[0001]

The present invention relates to a method for
produci ng activated stemcells that produces a singletype
of activated stem cell by activating a single type of
dormant stemcell in a dormant state after storing for a
predeterm ned period of time a single type of stem cel
prepared by culturing a bone marrow |l iquid collected from

a donor.

BACKGROUND
[0002]

Conventionally disclosed is a stem cell culture
met hod i ncl udi ng acul ture medi umfor culturingastemcell,
and | aser irradiation means for irradiating the entire
culture mediumwith irradiation |ight of carbon dioxide
gas |l aser having an irradiation energy of over 0 and 10
joules/cn? or | ess and a | aser power density of 0.1W cn?
or less to activate stemcells in the medium by defocus
of the irradiation energy to a |Iow power of 0.1 or more
and 2.5 joules/cn? or less, and the method activates such
stemcells by | ow-power | aser irradi ati on and subsequently
proliferates the stemcells to a target number for a
predeterm ned rest period. The stemcell culture method

can activate and significantly proliferate stemcells



present in a tissue sampled from a human or nonhuman

(animal), or a cell thereof.

PRI OR ART DOCUMENTS

PATENT DOCUMENTS

[ 0003]

Pat ent Document 1: JP-A-2015-186465

SUMMARY OF THE | NVENTI ON
PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0004]

Stemcells, once proliferated by the stemcell culture
met hod and ot her stemcell culture methods, are stored in
a refrigerator or a freezer, placed at a predeterm ned
temperature for a predeterm ned period of time, and taken
out of the refrigerator or the freezer for use. This
| ow-t emperature preservation provides dormant stemcells
in a dormant state with |low activity, thereby inevitably
subj ecting such dormant stemcell s to an activation process,
which | eads only some dormant stem cells to survive and
the other residual stemcells to die. The resulting dead
dormant stemcells may prevent proliferation of surviving
dormant stem cells, thereby failing to efficiently
proliferate dormant stem cells and produce adequately
activated stemcellsinrequiredvolume fromthawed dor mant
stem cel | s.

[ 0005]
Since various types of stemcells are present in a

tissue or its cells collected froma donor, culturing such



stemcellsleadstotheir ownproliferation, andtheculture
process fails to culture only a specific single type of
stemcell, thereby unsuccessfully producing a single type
of activated stemcell by proliferating and activating a
single type of dormant stemcell. In fact, activated stem
cells are generally used in each type of di sease treat ment
(e.g. for cardiovascul ar di seases and central nervous
system di seases), regenerative medicine and
nont her apeuti c applications, however, when cultured as
those containing various types, the resulting activated
stemcells provide smaller effects in each type of di sease
treat ment and regenerative medi ci ne than only a single and
specific type of activated stem cell.

[ 0006]

The present i nventi on has an obj ect to provi de a met hod
for producing activated stemcell s capable of efficiently
proliferating a single type of dormant stemcell in a
dor mant state and producing a singletype of activated stem
cell having adequate activity in required volume. The
present invention has another object to provide a method
for producing activated stem cells capabl e of producing
a single type of activated stemcell containing no various
types of activated stemcells and having nmore significant
effects in each type of di sease treat ment and regenerative

medi ci ne.

MEANS FOR SOLVI NG THE PROBLEM
[0007]

To solve these problens, the present invention



provi des a met hod for producing activated stemcell s that
produces a singletype of activated stemcell by activati ng
a singletype of dormant stemcell in a dormant state after
storing for a predeterm ned period of time a single type
of stem cell prepared by culturing a bone marrow liquid
collected froma donor

[0008]

The met hod for producing activated stem cells
according to the present invention includes: fixing a
dormant stemcell for feeding the single type of dormant
stemcell, a predeterm ned culture Iiquid, and a culture
product |iquid prepared in the process of culturing the
single type of stemcell before storing the dormant stem
cell intoafirst culture container having a predeterm ned
capacity and a bottomsurface of a predeterm ned area, and
fixing the dormant stem cell to the bottom of the first
culture container; and culturing a dormant stemcell for
culturing the dormant stemcell fixed to the bottomof the
first culture container by the step of fixing a dormant
stemcell, proliferating and activating the dormant stem
cell until the total area of the dormant stemcell reaches
afirst target rati o of the bottom surface area of the first
culture container, and transform ng the dormant stemcel

into the single type of activated stem cell.

[ 0009]

As one exampl e of the present invention, in the step
of culturing a dormant stemcell, a m xed culture liquid
of the culture liquid and the culture product liquid is

di scharged fromthe first culture container after fixing



the dormant stemcell to the bottomof the first culture
container by the step of fixing a dormant stemcell, a new
culture liquid and a new culture product liquid are fed
intothefirst culture container, andthe dormant stemcel |
fixed to the bottom of the first culture container is
cultured, using a newm xed culture liquidof anewculture
i qguid and a new culture product Iiquid.

[0010]

As anot her example of the present invention, in the
step of fixing a dormant stemcell, the first culture
container is allowed to statically stand at approxi mately
the same tenperature as the body temperature at a
predeterm ned tilted angle for 12 to 24 hours, the
def ormati on of a dormant stemcell fromthe initial plane
shape in the first culture container is observed at an
i nterval of approx. 1 to 2 hours for the period of 12 to
24 hours, and when the dormant stemcell is deformed from
the initial plane shape to a predeterm ned plane shape,
it is determ ned that the dormant stemcell is fixed to
the bottom surface of the first culture container.
[0011]

As anot her exanmple of the present invention, the
initial plane shape of the dormant stem cell is an
approxi mately circul ar shape, and the plane shape of the
dormant stemcell deformed is primarily the approxi mately
circul ar shape, and a fl at shape when t he dor mant stemcel |
el ongates in amorphous formin one direction, and in the
step of fixing a dormant stemcell, when the dormant stem

cell is deformed to the amorphous fl at shape, it is



determ ned that the dormant stemcell isfixedtothe bottom
surface of the first culture container.
[0012]

As anot her exanpl e of t he present i nvention, thefirst
target ratio of the total area of the dormant stem cell
is 70 to 80%of the bottom surface area of thefirst culture
container, andinthe step of culturing adormant stemcell,
the first culture container is allowed to statically stand
at approximately the same temperature as the body
temperature at a predetermned tilted angle for 36 to 48
hours, and the total area of the dormant stemcell fixed
to the bottom surface of the first culture container in
relation to the bottom surface area of the first culture
container i s observed at aninterval of approx. 1to 2 hours
for the period of 36 to 48 hours.

[0013]

As anot her example of the present invention, the
met hod f or produci ng activated stemcell s includes: fixing
an activatedstemcell for extractingfromthefirst culture
container the activated stemcell when the total area of
the dormant stem cell reaches the first target ratio of
the bottom surface area of the first culture container,
feeding the activated stemcell extracted, a new culture
liquid, and a new culture product liquid into a second
culture container having a predeterm ned capacity and a
bottomsurface of a predeterm ned area, the capacity being
| arger than the first culture container, and fixing the
activated stemcell to the bottom of the second culture

container; and culturing an activated stem cell for



culturing the activated stemcell fixed to the bottom of
the second culture container by the step of fixing an
activated stemcell, and proliferating the activated stem
cell until thetotal area of the activated stemcell reaches
a second target ratio of the bottom surface area of the
second culture container

[0014]

As anot her example of the present invention, in the
step of culturing an activated stemcell, a m xed culture
| i quidof the cultureliquidandtheculture product Iiquid
is discharged from the second culture container after
fixing the activated stemcell to the bottomof the second
culture container by the step of fixing an activated stem
cell, anewculture liquidandanewculture product liquid

arefedintothe secondcul ture cont ai ner, andthe acti vat ed

stem cell fixed to the bottom of the second culture
container is cultured, using a new m xed culture liquid
of a new culture liquid and a new culture product |iquid.
[0015]

As anot her example of the present invention, in the
step of fixing an activated stemcell, the second culture
container is allowed to statically stand at approxi mately
the same tenperature as the body temperature at a
predeterm ned tilted angle for 36 to 48 hours, the
def ormati on of the activated stemcell fromthe initial
pl ane shape in the second culture container is observed
at an interval of approx. 1 to 2 hours for the period of
36 to 48 hours, and when the activated stemcell is deformed

fromtheinitial plane shapeto apredeterm ned pl ane shape,



It is determ ned that the activated stemcell is fixed to
the bottom surface of the second culture container.
[0016]

As anot her example of the present invention, the
initial plane shape of the activated stemcell is an
approxi mately circul ar shape, and the plane shape of the
activated stem cell deformed is primarily the
approxi mately circular shape, and a flat shape when the
activated stem cell elongates in amorphous formin one
direction, andinthe step of fixinganactivated stemcell,
when t he activated stemcell is deformed to the amorphous
flat shape, it is determ ned that the activated stemcell
is fixed to the bottom surface of the second culture
cont ai ner.

[0017]

As anot her exanmple of the present invention, the
second target rati o of the total area of the activated stem
cell is 88 to 92%of the bottom surface area of the second
culturecontainer, andinthe stepof culturinganactivated
stem cell, the second culture container is allowed to
statically stand at approxi mately the same tenperature as
the body temperature at a predetermned tilted angle for
36 to 48 hours, and the total area of the activated stem
cell fixed to the bottom surface of the second culture
container in relation to the bottom surface area of the
second culture container is observed at an interval of
approx. 1 to 2 hours for the period of 36 to 48 hours.
[0018]

As anot her exanmple of the present invention, the



cul ture product liquid, in the process of culturing the
single type of stemcell, contains a predeterm ned

met abolite secreted fromthe single type of stem cell.
[0019]

As anot her exanmple of the present invention, the
single type of stemcell is prepared by the steps of: first
fixing a stemcell for separating in |layers a bone marrow
liquid collected fromthe donor, extracting an
i ntermedi ate-1 ayer bone marrow |iquid positioned in an
i ntermedi ate | ayer of the bone marrow |l iquid separated in
| ayers, feeding the intermedi ate-|ayer bone marrow !l i quid
and a predeterm ned culture liquid into a third culture
container having a predeterm ned capacity and a bottom
surface of a predeterm ned area, and fixing a first stem
cell contained in the intermedi ate-|layer bone marrow
liquidtothe bottomsurface of thethirdculturecontainer;
first culturing a stemcell for discharging the culture
liquidinthethirdculturecontainer after fixingthefirst
stem cell to the bottom surface of the third culture
contai ner by the step of first fixing a stemcell, feeding
a new culture liquid into the third culture container,
culturingthe first stemcell, and proliferating the first
stemcel |l until thetotal areaof thefirst stemcell reaches
athirdtarget ratioof the bottom surface area of thethird
culture container; second fixing a stemcell for
centrifugally separating in |layers the first stem cel
cultured by the step of first culturing a stem cell,
extracting a second stemcell positioned in the | ower most

| ayer of the first stemcell separated in |l ayers, feeding



the second stemcell and a newculture liquidintoafourth
culture container having a predeterm ned capacity and a
bottomsurface of a predeterm ned area, the capacity being
| arger than the third culture container, and fixing the
second stem cell to the bottom of the fourth culture
cont ai ner; and second culturing astemcell for di scharging
a culture liquid in the fourth culture container after
fixing the second stemcell to the bottom of the fourth
culture container by the step of second fixing astemcell,
feeding a new culture liquid into the fourth culture
container, culturing the second stem cell, and
proliferating the second stem cell until the total area
of the second stemcell reaches a fourth target ratio of
the bottom surface area of the fourth culture container.
[0020]

As anot her exanmple of the present invention, the
culture product liquid is a residual culture liquid
obt ai ned by extracting the single second stemcell from
the fourth culture container.

[0021]
As anot her exampl e of the present invention, these

stem cells are mesenchymal stem cells.

EFFECT OF THE | NVENTI ON
[0022]

The met hod for producing activated stem cells
according to the present invention feeds a culture product
| i quid prepared in the process of culturing a single type

of stemcell before storing adormnt stemcell to encourage
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the fixation and proliferation of a single type of dor mant
stemcell to the bottom of the first culture container,
t hereby i mmediately fixing the dormant stem cell to the
bottom of the first culture container, using its culture
product I'iquid, i mmedi ately proliferatingthe dormant stem
cell until the total area reaches a first target ratio,
using its culture product liquid, efficiently and
assuredly proliferating a singletype of dormant stemcel |
i nadormant state, and efficiently producing a singletype
of activated stemcell havi ng adequate activityinrequired
volume from the dormant stem cell. The method for
produci ng activated stemcells can produce a single type
of pure (clear) activated stemcell containingnoundesired
stemcell and various types of stemcell s are not cont ai ned
t hereby all owi ng production of an activated stem cel
havi ng significant effects in each type of disease
treat ment and regenerative medicine, capable of effective
use in treating each type of di sease in an appropriate and
timely manner, and capabl e of effective useinregenerating
each type of tissue or organ in an appropriate and timely
manner .
[0023]

The met hod for producing activated stemcells, which
di scharges a m xed culture |liquid of a culture Iiquid and
a culture product liquid froma first culture container
after fixing adormant stemcell to the bottomof the first
culture container, feeds a new culture liquid and a new
culture product liquid into the first culture container,

and cultures the dormant stemcell fixed to the bottom of
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the first culture container, using a new m xed cul ture
liquid of a new culture Iiquid and a new culture product
i quid, assuredly encourages the proliferation of the
dormant stemcell by a newculture product Iiquid prepared
inthe process of culturingasingletypeof stemcell before
storing a dormant stem cell, thereby allowi ng i mmedi ate
proliferation of a dormant stemcell until the total area
reaches a first target ratio, using a new culture product
I iquid, efficient and assured proliferation of a single
type of dormant stemcell in adormant state, and efficient
production of a single type of activated stemcell having
adequate activity in required volume. The method for
produci ng activated stemcells can produce a single type
of pure (clear) activated stemcell containingnoundesired
stemcell, and vari ous types of stemcell s are not cont ai ned,
t hereby all owi ng production of an activated stem cel
havi ng significant effects in each type of disease
treat ment and regenerative medicine, capable of effective
use in treating each type of di sease in an appropriate and
timely manner, and capabl e of effective useinregenerating
each type of tissue or organ in an appropriate and timely
manner .

[0024]

The met hod for producing activated stem cells, in
which a first culture container is allowed to statically
stand at approximately the same temperature as the body
temperature at a predetermned tilted angle for 12 to 24
hours, the deformation of a dormant stem cell from the

initial plane shape in the first culture container is
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observed at an interval of approx. 1 to 2 hours for the
period of 12 to 24 hours, and when the dormant stem cel
is deformed fromthe initial plane shapeto a predeterm ned
pl ane shape, it is determ ned that the dormant stem cel
is fixed to the bottom surface of the first culture
contai ner, can assuredly fix the dormant stemcell to the
bottomof the first culture container by allowingthefirst
culture container to statistically stand at a
predetermnedtilted angle for 12to 24 hours and assuredly
encourage the proliferation of the dormant stemcell. The
met hod for producing activated stemcells, in which the
def ormati on of t he dormant stemcell fromthe initial plane
shape in the first culture container is observed at an
i nterval of approx. 1 to 2 hours for the period of 12 to
24 hours to properly confirmthe fixation of the dor mant
stemcell to the bottom of the first culture container,
can assuredly confirmthe fixation of the dormant stemcel |

and assuredly proliferate the dormant stemcell to produce

a single type of activated stem cell having adequate
activity.
[0025]

The met hod for producing activated stem cells, in
which the initial plane shape of a dormant stemcell is

an approximately circular shape, and the plane shape of
the dormant stem cell deformed is primarily the

approxi mately circul ar shape, and a flat shape when the
dormant stem cell elongates in amorphous formin one
direction, and in the step of fixing a dormant stemcell,

when t he dormant stem cell is deformed to the amorphous
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flat shape, it is determ ned that the dormant stem cell
isfixedtothe bottomsurface of afirst culture container,
observes the deformati on of the dormant stemcell fromthe
approxi mately circul ar shape to the plane shape on the
bottomof thefirst culture container toproperly determ ne
the fixation of the dormant stemcell to the bottomof the
first culture container, thereby allow ng assured

confirmati on of the fixation of the dormant stemcell in
the first culture container and assured proliferation of

the dormant stemcell to produce a single type of activated

stem cell having adequate activity.
[0026]
The met hod for producing activated stem cells, in

which the first target ratio of the total area of a dor mant
stemcell is 70 to 80%of the bottom surface area of a first
culture container, and in the step of culturing a dor mant
stemcell, the first culture container is allowed to

statically stand at approxi mately the same tenperature as
the body temperature at a predeterm ned tilted angle for
36 to 48 hours, and the total area of the dormant stemcel |
fixed tothe bottomsurface of the first culture container
inrelationto the bottom surface area of thefirst culture
container i s observed at aninterval of approx. 1to 2 hours
for the period of 36 to 48 hours, allows the first culture
container tostatistically stand at a predetermned tilted
angle for 36 to 48 hours to assuredly encourage the

proliferation of the dormant stemcell fixed to the bottom
of the first culture container. The method for producing

acti vated stemcel |l s observes the total area at ani nterval

-14-



of approx. 1 to 2 hours to properly confirmthe total area
of the dormant stemcell inrelationtothe bottom surface
area of the first culture container, thereby allowi ng
assured confirmation of the proliferation of the dormant
stemcell in the first culture container and assured
proliferation of the dormant stemcell to produce a single
type of activated stemcell having adequate activity. The
met hod for producing activated stemcells, when the total
area of the dormant stemcell in relation to the

bottom surface area of the first culture contai ner exceeds

80%to proliferate a dormant stemcell, gradually reduces
the activity of the dormant stemcell, and when the tot al
area of the first stemcell in relation to the

bottom surface area of the first culture container

i ncreases to 70 to 80% for proliferation, extracts the
dormant stem cell activated fromthe first culture
container, thereby maintainingthe activity of the dor mant
stemcell activated to produce a single type of activated
stemcel | having adequate activity fromadormant stemcel .
[0027]

The met hod for producing activated stemcells, which
extracts an activated stemcell froma first culture
cont ai ner when the total area of a dormant stemcel |l reaches
afirst target rati o of the bottom surface area of the first
cul ture container, feeds an acti vated stemcel | extracted,
a newcultureliquid, and a newcul ture product liquidinto
a second culture contai ner having a predeterm ned capacity
and a bottomsurface of a predeterm ned area, the capacity

being | arger than the first culture container, fixes the
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activated stemcell to the bottom of the second culture
container, cultures the activated stemcell fixed to the
bottom of the second culture container, and proliferates
the activated stem cell until the total area of the
activated stemcell reaches a second target ratio of the
bottom surface area of the second culture container,
encourages the fixation of an activated stemcell to the
bottom of the second culture container and proliferation
of the activated stem cell by a culture product liquid
prepared in the process of culturing a single type of stem
cell before storing an activated stemcell (dormant stem
cell), thereby allowi ng i mediate fixation of the
activated stemcell to the bottom of the second culture
container, using its culture product |iquid, immediate
proliferation of the activated stemcell until the total
area reaches a second target ratio, using its culture
product |liquid, efficient and assured proliferation of a
single type of activated stem cell, and efficient
production of a single type of activated stemcell having
adequate activity in required volume. The method for
produci ng activated stemcells can produce a single type
of pure (clear) activated stemcell containingnoundesired
stemcell, and vari ous types of stemcell s are not cont ai ned,
t hereby all owi ng production of an activated stem cel
havi ng significant effects in each type of disease
treat ment and regenerative medicine, capable of effective
use in treating each type of di sease in an appropri ate and
timely manner, and capabl e of effective useinregenerating

each type of tissue or organ in an appropriate and timely
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manner .
[0028]

The met hod for producing activated stemcells, which
di scharges a m xed culture liquid of a culture liquid and
a culture product liquid froma second culture container
after fixing an activated stemcell to the bottom of the
second culture container, feeds a new culture liquid and
a new culture product liquid into the second culture
cont ainer, and cultures the activated stemcell fixed to
the bottom of the second culture container, using a new
m xed culture liquid of a new culture liquid and a new
culture product liquid, assuredly encourages the
proliferation of an activated stemcell by a new culture
product |iquidpreparedinthe process of culturingasingle
type of stem cell before storing an activated stem cel
(dormant stemcell), allowi ng i mediate proliferation of
the activated stem cell until the total area reaches a
second target ratio, using a new culture product |iquid,
efficient and assured proliferation of a single type of
activated stemcell, and efficient production of a single
type of activated stem cell having adequate activity in
required volume. The method for producing activated stem
cells can produce a single type of pure (clear) activated
stemcell containing no undesired stemcell, and vari ous
types of stem cells are not contained, thereby all owi ng
production of an activated stem cell having significant
effects in each type of di sease treat ment and regenerative
medi ci ne, capable of effective use in treating each type

of di sease i n an appropriate andtimely manner, and capabl e
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of effective use in regenerating each type of tissue or
organ in an appropriate and timely manner.
[ 0029]

The met hod for producing activated stemcells, in
whi ch a second culture container is allowed to statically
stand at approximately the same temperature as the body
temperature at a predetermned tilted angle for 36 to 48
hours, the deformation of an activated stemcell fromthe
initial plane shape in the second culture container is
observed at an interval of approx. 1 to 2 hours for the
period of 36 to 48 hours, and when the activated stemcel l
Is deformed fromthe initial plane shapeto a predeterm ned
pl ane shape, it is determ ned that the activated stemcell
is fixed to the bottom surface of the second culture
container, can assuredly fix the activated stemcell to
the bottomof the second culture container by all owi ng the
second culture container to statistically stand at a
predetermnedtilted angle for 36 to 48 hours and assuredly
encourage the proliferation of the activated stem cell.
The met hod for producing activated stem cells, in which
t he deformati on of the activated stemcell fromtheinitial
pl ane shape in the second culture container is observed
at an interval of approx. 1 to 2 hours for the period of
36 to 48 hours to properly confirmthe fixation of the
activated stemcell to the bottom of the second culture
container, can assuredly confirmthe fixation of the
activated stem cell and assuredly proliferate the
activated stemcell to produce a single type of activated

stem cell having adequate activity.
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[ 0030]

The met hod for producing activated stemcells, in
which the initial plane shape of an activated stem cel
I's an approximately circul ar shape, and the plane shape
of the activated stem cell deformed is primarily the
approxi mately circular shape, and a flat shape when the
activated stem cell elongates in amorphous formin one
direction, and when the activated stemcell is deformed
to the amorphous flat shape, it is determ ned that the
activated stemcell is fixed to the bottomsurface of the
second culture container, observes the deformati on of the
activated stemcell fromthe approximately circul ar shape
to the plane shape on the bottom of the second culture
container to properly determ ne the fixation of the
activated stemcell to the bottom of the second culture
container, can assuredly confirmthe fixation of the
activated stemcell in the second culture container and

assuredly proliferate the activated stemcell to produce

a single type of activated stem cell having adequate
activity.
[0031]

The met hod for producing activated stem cells, in

which the second target ratio of the total area of the
activated stemcell is 88 to 92%of the bottom surface area
of the second culture container, and the second culture
container is allowed to statically stand at approxi mately
the same temperature as the body temperature at a

predeterm nedtiltedanglefor 36 to 48 hours, andthe total

area of the activated stemcell fixedto the bottomsurface

-19-



of the second culture container in relation to the
bottom surface area of the second culture container is
observed at an interval of approx. 1 to 2 hours for the
period of 36 to 48 hours, allows the second culture
container tostatistically stand at a predeterm ned tilted
angle for 36 to 48 hours to assuredly encourage the
proliferationof theactivatedstemcell fixedtothe bottom
of the second culture container. The method for producing
activated stemcel |l s observes the total area at an i nterval
of approx. 1 to 2 hours to properly confirmthe total area
of the activatedstemcell inrelationtothe bottom surface
area of the second culture container, thereby allow ng
assured confirmation of the proliferation of the activated
stem cell in the second culture container and assured
proliferationof theactivatedstemcell toproduce asingle
type of activated stemcell havi ng adequate activity. The
met hod for produci ng activated stemcells, when the total
area of the activated stemcell in relation to the
bottom surface area of the second culture container
exceeds 92% to proliferate the activated stem cell,
gradual ly reduces the activity of the activated stemcell,
and when t he total area of the second stemcell inrelation
tothe bottom surface area of the second cul ture cont ai ner
increases to 88 to 92% for proliferation, extracts the
activated stem cell from the second culture container,
t her eby mai ntainingthe activity of the activated stemcell
to produce a single type of activated stem cell having
adequate activity.

[ 0032]
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The met hod for producing activated stemcells, in
whi ch the culture product |iquid contains a predeterm ned
met abolite secreted froma single type of stemcell inthe
process of culturing the single type of stemcell, using
a culture product liquid containing a predeterm ned
met abolite secreted fromthe single type of stemcell, a
met abolite of its stemcell itself triggers i nmmediate
activationof adormant stemcell or an activated stemcell.
Accordi ngly, the method for produci ng activated stemcells
encourages the fixation of adormant stemcell tothe bottom
of the first culture container and the fixation of an
activated stemcell to the bottom of the second culture
container and proliferation of a dormant stemcell in the
first culture container and the proliferation of an
activated stemcell in the second culture container,

t hereby allowi ng i mediate fixation of the dormant stem
cell or the activated stemcell tothe bottomof the culture
container, using its culture product |iquid, inmmediate

proliferation of the dormant stem cell or the activated

stemcell until thetotal areareaches atarget rati o, using

its culture product liquid, efficient and assured
proliferation of a single type of dormant stemcell in a
dormant state or activated stem cell, and efficient

production of a single type of activated stemcell having
adequate activity in required vol ume.
[ 0033]

The met hod for producing activated stemcells, which
prepares a single type of stemcell in the steps of:

extracting an intermedi ate-|layer bone marrow |liquid
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positioned in an intermediate | ayer of the bone marrow
liquid separated in |layers, and fixing a first stem cel
contained in the intermedi ate-1layer bone marrowliquidto
the bottom surface of the third culture container;
culturingthe first stemcell, and proliferating the first
stemcel |l until thetotal areaof thefirst stemcell reaches
athirdtarget ratioof the bottom surface area of thethird
culture container; extracting a second stem cel |
positioned in the | owernmost |ayer of the first stemcel
separated in |layers, and fixing the second stemcell to
the bottomof alarger fourth culture container; culturing
the second stem cell, and proliferating the second stem
cell until the total area of the second stemcell reaches
a fourth target ratio of the bottom surface area of the
fourth culture container, contains novarious types of stem
cells, thereby allowi ng production of a single type of a
pure (clear) activated stemcell containing no undesired
stemcel |l havingsignificant effectsineachtype of di sease
treat ment and regenerative medicine, capabl e of effective
use in treating each type of di sease in an appropriate and
timely manner, and capabl e of effective useinregenerating

each type of tissue or organ in an appropriate and timely

manner .
[ 0034]

The met hod for producing activated stemcells, in
which the culture product liquid is a residual culture

| iquid obtained by extracting a single second stem cell
froma fourth culture container, allows a residual culture

| iquid obtained by extracting the second stemcell to
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contain a predeterm ned metabolite secreted fromthe

single type of stemcell, and a metabolite of its stemcell
triggers i mmedi ate activation of a dormant stem cell or
an activated stem cell. Accordingly, the method for

produci ng activated stemcells encourages the fixation of
t he dormant stemcell to the bottomof the first culture
container and the fixation of the activated stemcell to
the bottom of the second culture container and
proliferation of the dormant stemcell inthe first culture
container and the proliferation of the activated stemcel |
in the second culture container, thereby allowi ng

I mmedi ate fi xati on of the dormant stemcell or the acti vated
stemcell to the bottom of the culture container, using
its culture product Iiquid, i mediate proliferation of the
dormant stemcell or the acti vated stemcell until the total
area reaches a target ratio, using its culture product
liquid, efficient and assured proliferation of a single
type of dormant stemcell inadormant state or an acti vated
stem cell, and efficient production of a single type of
activated stemcell having adequate activity in required
vol ume.

[ 0035]

The met hod for producing activated stemcells, in
whi ch such stem cells are mesenchymal stem cells, can
efficiently and assuredly proliferate a single type of
mesenchymal dormant stem cell in a dormant state or a
mesenchymal activated stemcell to efficiently produce a
single type of mesenchymal activated stem cell having

adequate activity in required volume. The method for
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produci ng activated stemcells can produce a single type
of pure (clear) activated stemcell containingnoundesired
stemcell, and various types of stemcell s are not cont ai ned,
t hereby all owi ng production of an activated stem cel
havi ng significant effects in each type of disease

treat ment and regenerative medicine, capabl e of effective
use in treating each type of di sease in an appropriate and
timely manner, and capabl e of effective useinregenerating
each type of tissue or organ in an appropriate and timely

manner .

BRI EF DESCRI PTI ON OF THE DRAW NGS
[0036]

FIG 1is aschematic block diagramillustrating one
exampl e of an activated stem cell culturing system

FIG 2 is an explanatory drawing illustrating one
example of a step of fixing a dormant stem cell;

FIG 3isasideviewillustratingafirst flat culture
cont ai ner;

FIG 4 is apartially enlarged viewillustrating one
exampl e of a plane shape of a dormant stem cell

FIG 5 is a partially enlarged view illustrating
anot her exampl e of a plane shape of a dormant stemcell;

FIG 6 is a partially enlarged view illustrating
anot her exampl e of a plane shape of a dormant stemcell;

FIG 7 is an explanatory drawing illustrating one
example of a step of fixing an activated stem cell;

FIG. 8 is a side view illustrating a second fl at

culture contai ner;
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FIG 9 is a partially enlarged view illustrating
anot her exampl e of a pl ane shape of an activated stemcel | ;

FIG 10 is a partially enlarged view illustrating
anot her exampl e of a pl ane shape of an acti vated stemcel | ;

FIG 11 is a partially enlarged view illustrating
anot her exampl e of a pl ane shape of an activated stemcell;

FIG 12 is a perspective view illustrating a gl ass
test tube used in a step of first fixing a stem cell

FI G 13 is an explanatory drawing illustrating a step
of first fixing astemcell followi ng the stepin FIG 10;

FIG 14 is an explanatory drawing illustrating a step
of first fixing astemcell followi ng the stepinFIG 11;

FIG 15is apartially enlarged viewillustrating one
exampl e of a plane shape of a stem cell;

FIG 16 is a partially enlarged view illustrating
anot her exanmpl e of a plane shape of a stem cell;

FIG 17 is a partially enlarged view illustrating
anot her exampl e of a plane shape of a stem cell;

FIG 18 is a perspective view illustrating a gl ass
test tube and a centrifugal separator used in a step of
second fixing a stem cel |l

FIG 19 is a perspective view illustrating a gl ass
test tube after centrifugal separation;

FIG 20is apartially enlarged viewillustrating one
exampl e of a pl ane shape of a stemcell (second stemcell);

FIG 21 is a partially enlarged view illustrating
anot her example of a plane shape of a stem cell (second
stem cel |);

FIG 22 is a partially enlarged view illustrating
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anot her exampl e of a plane shape of a stem cell (second

stem cell); and

FIG 23 is a diagramillustrating one exanple of a
stemcell (second stemcell) and a culture product liquid
stored.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0037]

Wth reference to the accompanying drawi ngs such as
FIG lillustratingaschematic block di agramof one exanmpl e
of an activated stemcell culturing system 10, the met hod
for producing a single and specific type of mesenchymal
activated stemcell accordingtothe present i nvention will
be descri bed as follows. FIG 2 is an explanatory drawi ng
il lustrating one exanpl e of a step of fixing a dormant stem
cell, and FIG. 3 is a side viewillustrating a first fl at
culture container 21. FIG 4is apartially enlarged view
i1 lustrating one exanpl e of a pl ane shape of a dormant stem
cell 22, and FIG 5 is a partially enlarged view
i1 lustrating another exanmpl e of a pl ane shape of a dor mant
stemcell 22. FIGS. 4 and 5 illustrate magnified vi ews of
a plane shape of a dormant stem cell 22 imaged with an
el ectron m croscope 13.
[ 0038]

A single type of mesenchymal activated stemcell 27
I's obtained by activating a mesenchymal dormant stemcel
22 in a dormant state after storing for a predeterm ned
period of time a single and specific type of mesenchymal

stem cell 30 prepared by culturing a bone marrow |liquid

-26-



29 collected froma donor. The activated stemcell 27 is
produced by subj ectingthe dormant stemcell 22 in ador mant
state to a step of fixing a dormant stemcell and a step
of culturing a dormant stemcell, using a culture product
liquid 24 prepared in the process of culturing the stem
cell 30 as an i ngredi ent of the dormant stemcell 22 before
storing the dormant stem cell 22.

[ 0039]

Al so, the activated stem cell is prepared by
subj ecting the dormant stemcell 22 in a dormant state to
a step of fixing adormant stemcell and a step of culturing
a dormant stemcell, as well as a step of fixinganactivated
stemcell and a step of culturing an activated stemcell,
using a culture product liquid 24 prepared in the process
of culturingthe stemcell 30 as ani ngredi ent of the dor mant
stemcell 22 before storing the dormant stemcell 22. The
stemcell 30 before being stored and the dormant stem cel
22 after being stored are the same stem cells.

[ 0040]

The culture product liquid 24 contains a
predeterm ned metabolite secreted froma single type of
stemcell 30 in the process of culturing the single type
of stem cell 30. Using the culture product liquid 24
containing a predeterm ned metabolite secreted fromthe
single type of stemcell 30, a metabolite of its stemcel
30 itself triggers i medi ate activation of a dormant stem
cell 22 and an activated stemcell 27. Accordingly, the
culture product liquid 24 encourages the fixation of the

dormant stem cell 22 and the activated stemcell 27 and
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proliferation of the dormant stemcell 22 and the acti vated
stemcell 27, thereby allowi ng i medi ate fixation of the
dormant stem cell 22 or the activated stem cell 27, and
using its culture product liquid 24, immediate
proliferation of the dormant stemcell 22 or the activated
stem cell 27, and using its culture product liquid 24,
efficient and assured proliferation of the dormant stem
cell 22 or the activated stem cell 27.

[0041]

The activated stem cell culturing system 10 is
provided with a computer 11, an IC tag reader/writer 12,
an electron mcroscope 13, and a refrigerator 14 or a
freezer 14. The computer 11, including a central
processingunit (CPUor virtual CPU), astorageunit (memory
or virtual memory), and a mass st orage area (i ncluding hard
di sk or virtual hard disk), is operated by a physical OS
(operating system and a virtual OS (virtual operating
system).

[0042]

To the computer 11 are connected i nput devices such
as a keyboard 15 and a mouse 16 and out put devices such
as a display 17 and a printer (not shown) via an interface
(wireless or wired). The ICtag reader/writer 12 and the
el ectron m croscope 13 are connected to the conputer 11
via an interface (wireless or wired). The electron
m croscope 13 includes an imaging function for allowi ng
an i mage sensor to i mage a magnified view of a subject and
an image transmtting function for transmtting the

magni fied view to the computer 11.
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[0043]

The activated stemcell culturing system 10 enpl oys
an |C tag 18 to manage donor data (donor specific
information), as well as stemcell data regarding a stem
cell, a dormant stemcell 22, and an activated stemcell.
The donor data includes donor’s name, permanent address,
tel ephone nunber, date of birth, gender, bl ood type, hei ght,
wei ght, and e-mail address, and the donor data is stored
inan | Ctag so as to be associ ated with a donor identifier.
The stemcel | dataincludes stemcell specificinformation,
stem cell production date, culture product liquid
production date, and culture product liquid specific
i nformati on, and the stemcell data is stored in an | Ctag
18 so as to be associated with a donor identifier and a
stem cell identifier.

[0044]

A single and specific type of stemcell 30 prepared
by culturing a bone marrow liquid 29 is placed in a stem
cell storing container 19, and stored in a refrigerator
14 or freezer 14 at a predeterm ned temperature (3 to 5°C
or refrigerated) for a predeterm ned period of time. On
the outer peripheral surface of the stem cell storing
container 19 that stores the stemcell 30 is affixed an
IC tag 18 that stores donor data and stem cell data.

[ 0045]

The cul ture product Iiquid 24 prepared inthe process
of culturing the stemcell 30 as an ingredient of an
activated stem cell 27 (dormant stem cell 22) is placed

in a product liquid storing container 20, and stored in
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a refrigerator 14 or freezer 14 at a predeterm ned
temperature for a predeterm ned period of time. On the
out er peripheral surface of the product liquid storing
container 20 that stores a culture product liquid 24 is
affixed an ICtag 18 that stores donor data and stemcel
dat a.

[0046]

When the system 10 is activated on the computer 11,
an initial screen (not shown) is displayed on a display
17. Theinitial screendisplays astemcell culture button,
a dormant stemcell culture button, an activated stemcel
cul ture button, and al og-out button. Those incharge such
as doctors, nurses, and researchers click the dormant stem
cell culture button displayed onthe display 17. When the
dormant stemcell culture button is clicked, the computer
11 displays a data compari son button on the display 17.
[0047]

Inastepof fixingadormant stemcell, thoseincharge
clickthe datacomparisonbutton, takethe stemcell storing
container 19 or the product liquid storing container 20
out of the refrigerator 14 or the freezer 14, and all ow
the ICtag reader/writer 12 to read the data of the ICtag
18 affixed to the stem cell storing container 19 or the
product |iquid storing container 20. The conputer 11
compares a donor identifier or a stemcell identifier of
the IC tag 18 of the stemcell storing container 19 with
a donor identifier or a stemcell identifier of the ICtag
18 of the product |iquidstoringcontainer 20, andthe donor

identifiers and the stemcell identifiers of the IC tags
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18 are matched, a matching OK message and a data storing
button are displayed on the display 17. When the donor
identifiers and the stemcell identifiers of the IC tags
18 are not matched, the computer 11 displays an error
message on the display 17.

[0048]

Those in charge, after confirmng that the culture
product |iquid 24 stored in the product liquid storing
container 20 by the matchi ng OK message is prepared inthe
process of culturing the dormant stemcell 22 (stemcell)
stored in the stem cell storing container 19, store the
stem cell storing container 19 and the product |iquid
storing container 20 in a constant temperature bath (not
shown), and maintain the dormant stem cell 22 stored in
the stemcell storing container 19 and the culture product
liquid 24 stored in the product liquid storing container
20 at roomtemper ature again. Alternatively, the stemcell
storing container 19 and the product |iquid storing
cont ai ner 20 are al l owed t o st and i ndoor for a predeterm ned
period of time, and the dormant stemcell 22 stored inthe
stem cell storing container 19 and the culture product
liquid 24 stored in the product liquid storing container
20 are maintained at room temperature again.

[ 0049]

Those incharge prepareafirst flat culture contai ner
21 (first culture container), affix an IC tag 18 on the
out er peripheral surface of the culture container 21, and
then click the data storing button, and using the IC tag

reader/writer 12, store on its ICtag 18 the data of the

-31-



IC tag 18 affixed to the stem cell storing container 19
and the data of the ICtag 18 affixed to the product liquid
storing container 20. The computer 11 displays a data
storing end message, a dormant stem cell fixation
observation button, and a dormant stemcell fixation end
button on the display 17.

[ 0050]

Those in charge maintain the dormant stemcell 22 and
the culture product liquid 24 at room tenperature again,
and usi ng aninjector or apipette, feed (store) the dor mant
stemcell 22 intothefirst flat culture container 21 (first
culture container) fromthe stem cell storing container
19, and using an injector or a pipette, feed (store) the
culture liquid 23 into the culture container 21, and using
an injector or a pipette, feed (store) the culture product
liquid 24 into the culture container 21 fromthe product
liquid storing container 20. The rate of feeding the
culture product liquid 24 into the first flat culture
container 21 is 5 to 15% preferably 8 to 12% nore
preferably 10% relativetothetotal feedi ng amount (100%
of the culture liquid 23 fed into the culture container
21.

[ 0051]

Then, those in charge maintainthe first flat culture
container 21 into which the dormant stem cell 22, the
culture liquid 23, and the culture product liquid 24 are
fed at approximtely the same tenperature as the body
temper ature of (approx. 37°C), allowit tostatically stand

for 12 to 24 hours (statically without movement), observe
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t he def ormati on of the dormant stemcell 22 fromtheinitial
pl ane shape in the culture container 21 at an interval of
approx. 1 to 2 hours for the period of 12 to 24 hours, and
determ ne that the dormant stem cell 22 is fixed to the
bottom 25 of the culture container 21
[ 0052]

The cultureliquid?23contains amneral salt solution
and an am no aci d containing penicillin (approx. 100U/ m),
amphotericin (approx. 100ng/m ), streptomycin (approx.
100nkg/ m ), L-glutam ne (approx. 2 to 4m ), and 20%f et al
calf serum The dormant stemcell 22 fed into the first
flat culture container 21 is fixed to the bottom25 of the
culture container 21 as time el apses, cultured by a m xed
culture liquid 26 of the culture liquid 23 and the culture
product liquid 24, and gradually proliferated
(differentiated) onthe bottom25 of the culture contai ner
21 to form a col ony.
[ 0053]

The culture liquid 23 may be Dul becco’s Modifi ed
Eagl e’s Medium (DMEM), Grasgow M ni mum Essential Medi um
(GMEM), RPM 640, and so on. The culture liquid 23 may
contain insulin, transferrin, ethanolam ne, selenium,
2-mer capt oet hanol, L-al anyl-L-glutam ne, sodiumpyruvate,
L-al ani ne, L-asparagine, L-aspalathin acid, glycine,
L-proline, and L-serine.
[ 0054]

The first flat culture container 21 (first culture
container) is made of transparent gl ass or transparent

plastics, and a flat container whose plane shape is
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approxi mately regul ar rectangle, having a small capacity
and a bottom of a predeterm ned area. The first fl at
culture container 21 may be a flat container whose pl ane
shape is circular or elliptical, having a small capacity
and a bottom of a predeterm ned area. The first fl at
culture container 21 used as a means of fixing a dormant
stemcell has a capacity of approx. 20 to 30cc (preferably
25cc), and a bottom surface area of approx. 25 to 36me.
The culture container 21 has a side 5 to 6mm | ong.

[ 0055]

Those in charge click a dormant stem cell fixation
observation button, and set (place) a first flat culture
container 21 in a specimen holder 39 of an el ectron
m croscope 13. A spacer 42 is positioned between an upper
surface 40 of a specimen holder 39 of the electron
m croscope 13 and a bottom portion 41 of the first fl at
culture container 21 so as to keep the bottom portion 41
of the culture container 21 raised by the spacer 42, all ow
the bottomportion 41 of the culture container 21 and the
top portion 43 (feed hole 44) of the culture container 21
to stay at higher and | ower positions, respectively, and
mai ntainthe culture container 21 at apredetermnedtilted
angle. Also, a spacer 42 may be positioned between the
upper surface 40 of the speci men hol der 39 of the el ectron
m croscope 13 and the top portion 43 of the first fl at
culture container 21 so as to keep the top portion 43 of
the culture container 21 raised by the spacer 42, allow
thetopportion43of theculturecontainer 21 andthe bottom

portion 41 of the culture container 21 to stay at higher



and | ower positions, respectively, and maintain the
culture container 21 at a predetermned tilted angle. The
tilted angle al of the first flat culture container 21 in
relation to the upper surface 40 of the speci men hol der
39 ranges from 2 to 5°, preferably 2 to 3°.

[ 0056]

The met hod for producing a culture product liquid
pl aces the first flat culture container 21 in relationto
t he upper surface 40 of the speci men hol der 39 at thetilted
angle, thereby allowing the dormant stem cell 22, the
culture liquid 23, and the culture product liquid 24 in
the culture container 21 to tilt to the side of the top
portion 43 of the culture container 21 (or the side of the
bottom portion 41), causing the water pressure of the
dor mant stemcell 22, thecultureliquid23, andthe culture
product liquid?24toincrease onthe side of thetop portion
43 of the culture container 21 (or sideof the bottomportion
41), allowing the dormant stemcell 22 to concentrate on
the side of the bottomportion 43 of the culture container
21 (or side of the bottomportion 41), and thus i ncreasing
the activity of the dormant stemcells 22 to readily and
i mmedi ately fix the dormant stemcell 22 on the bottom 25
of the culture container 21.

[ 0057]

The di splay 17 displays a dormant stemcell fixation
observation under-way message and a dormant stem cel
fixation end button. The el ectron m croscope 13 i mages a
magni fied view of a plane shape of the dormant stem cel

22 fedintotheculturecontainer 21 at aninterval of approx.
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1to 2 hours, andtransmts the magni fied vi ewof the pl ane
shape of the dormant stem cell 22 to the conmputer 11 at
an interval of approx. 1 to 2 hours. The interval of

I magi ng or image transm ssion in the electron m croscope
13 can be set at 1 to 2 hours by input devices such as a
keyboard 14 and a nmouse 15.

[ 0058]

The computer 11 stores a magnified view of a plane
shape of the dormant stem cell 22 transmtted fromthe
el ectron mcroscope 13 and an imaging time in a storage
area so as to be associated with a donor identifier and
a stemcell identifier. The computer 11 displays the
magni fi ed vi ew of the plane shape of the dormant stemcel
22 transmtted fromthe electron m croscope 13 and the
i maging time on the display 17. Those in charge confirm
(visually recognize) the magnified viewof the plane shape
of the dormant stem cell 22 displayed on the display 17
at an interval of approx. 1 to 2 hours for 12 to 24 hours,
and observe changes in the pl ane shape of the dormant stem
cell 22. Those in charge may directly observe changes in
the plane shape of the dormant stem cell 22 fromthe
observati on wi ndow of the electron m croscope 13 at an
i nterval of approx. 1 to 2 hours for 12 to 24 hours.

[ 0059]

The initial plane shape of the dormant stemcell 22
(pl ane shape before being fixed) is an approxi mately
circular shape, and when the plane shape of the dormant
stemcell 22 is the approximately circul ar shape, the

dormant stemcell 22 is not fixed to the bottom 25 of the
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cul ture container 21 (inner surface of bottomwall), which
does not allow the dormant stem cell 22 to start
proliferation (differentiation). The plane shape of the
dormant stem cell 22 deformed (plane shape after being
fixed) is primarily the approximately circul ar shape
bef ore being fi xed, and a fl at shape when the dormant stem
cell 22 elongates (expands) in amorphous shape in one
direction (predeterm ned direction), thereby fixing the
dormant stem cell 22 to the bottom 25 of the culture
container 21 (inner surface of bottomwall) and all ow ng
the dormant stem cell 22 to start proliferation
(differentiation).

[ 0060]

Those i n charge, according to the observation inthe
step of fixing a dormant stemcell, as illustrated in FIG.
4, when t he magni fied viewof the pl ane shape of the dor mant
stemcell 22 displayed on the display 17 remai ns observed
as an approximately circul ar shape, determ ne that the
dormant stemcell 22 is not fixed to the bottom 25 of the
first flat culture container 21 (inner surface of bottom
wal | ), and conti nuously observe changes inthe plane shape
of the dormant stem cell 22 at an interval of approx. 1
to 2 hours. Thoseincharge, asillustratedinFIG 5, when
t he pl ane shape of the dormant stemcell 11 displayed on
the display 17 is deformed fromthe approxi mately circul ar
tothe primarily approxi mately circul ar and amor phous f 1 at
shape, determ ne that the dormant stem cell 11 is fixed
to the bottom 25 of the culture container 21.

[ 0061]
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The use of a |large culture container in which the
capacity exceeds 30cc and the bottom surface area exceeds
36mm when t he dormant stemcell 22isfixedfailstoreadily
fix the dormant cell 22 to the bottom surface of the
cont ai ner and sl ows down t he proliferation of the dor mant
stemcell 22, but the method for produci ng a culture product
| iquid, using the first flat culture container 21 having
t he capacity and the bottom surface area, can readily fix
the dormant stemcell 22 to the bottom 25 of the culture
container 21 and i mmedi ately proliferate the dormant stem
cell 22 in the culture container 21. The method for
producing a culture product liquid allows the first fl at
culture container 21 to statically stand at approxi mately
the same tenperature as the body tenperature for a period
of 12 to 24 hours, and observes the deformation of the
dormant stemcell 22 fromthe initial plane shape in the
culture container 21 at an interval of approx. 1to 2 hours
for the period of 12 to 24 hours, thereby never failing
to confirm deformation of the dormant stem cell 22 and
properly confirmng the fixation of the dormant stemcel
22 to the bottom 25 of the culture container 21
[0062]

FIG 6 is a partially enlarged view illustrating
anot her example of a plane shape of a dormant stem cel
22. FIG 6isamgnifiedviewof aplane shape of a dor mant
stemcell 22 imaged with an electron m croscope 13.
Accordingtothe observationinthe step of fixingadormant
stemcell step, as illustrated in FIG 5, the mesenchymal

dormant stem cell 22 is deformed from the approxi mately
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circular (initial plane shape) to the primarily

approxi mately circul ar and amor phous fl at shape, and a step
of confirmng the fixation of the dormant stemcell 22 to
the bottom 25 of the first flat culture container 21 is
foll owed by a step of culturing a dormant stem cell.

[ 0063]

Those in charge such as doctors, nurses, and
researchers, after confirmng the fixation of the dor mant
stemcell 22 to the bottom 25 of the first flat culture
container 21, click adormant stemcell fixation end button
di spl ayed on the display 17. When the dormant stem cel
fixation end button is clicked, the computer 11 displ ays
a dormant stemcell fixation end message, a dormant stem
cell culture observation button, and a dormant stem cel |
culture end button on the display 17.

[0064]

Those in charge discharge the m xed culture liquid
26 of the culture liquid 23 and the culture product Iiquid
24 fed into the first flat culture container 21 fromthe
culture container 21 in the step of culturing a dormant
stemcell step, and feed (store) a new culture liquid 23
and a newcul ture product liquid24 (culture product liquid
24 prepared in the process of culturing a stemcell 30 as
an i ngredient of the dormant stemcell 22 before storing
the dormant stemcell 22) into the culture container 21.
The rate of feeding the newculture product liquid 24 into
the first flat culture container 21 is 5to 15% preferably
8to 12% nore preferably 10% relativetothetotal feeding

amount (100% of the new culture liquid 23 fed into the
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culture container 21.
[ 0065]

Those in charge take the first flat culture container
21 out of the speci men hol der 39 of an el ectron m croscope
16, and di scharge the m xed cultureliquid26 of theculture
| iquid 23 and the culture product liquid 24 fed into the
culture container 21 fromthe culture container 21 in the
step of fixing a dormant stem cell, using an injector or
a pipette, and feed a newculture liquid 23 into a culture
container 21, using an injector or a pipette, and feed
(store) a new culture product liquid 24 into the culture
container 21 fromthe product Iiquidstoringcontainer 120,
usi ng an i njector or a pipette. The newculture liquid 23
and the newcul ture product liquid 24 are the same as those
fed into the first flat culture container 21 in the step
of fixing a dormant stem cell.
[0066]

Thoseincharge allowthe first flat culture contai ner
21 to statically stand at approximtely the same
temperature as the body tenperature of (approx. 37°C) for
36 to 48 hours (statically without movement), observe the
total area of the dormant stemcell 22 fixed to the bottom
25 of the culture container 21 in relation to the
bottom surface area of the culture container 21 with an
el ectron m croscope 13 at an interval of approx. 1 to 2
hours for the peri od of 36 to 48 hours, and deter m ne whet her
the total area of the dormant stemcell 22 reaches a target
ratio (first target ratio) of the bottom surface area of

the culture container 21 or not. The target ratio of the
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total area of the dormant stemcell 22 is 70 to 80% (70
to 80% confluent) of the bottom surface area of the first

flat culture container 21.

[0067]

Those in charge, after feeding a new culture liquid
23 and a new cul ture product liquid 24 into the first fl at
culture container 21, click a dormant stem cell culture

observation button, and place (set) the culture contai ner
21 in the specimen hol der of the electron mcroscope 13.
A spacer 42 is positioned between an upper surface 40 of
a speci men hol der 39 of the electron mcroscope 16 and a
bottom portion 41 of the first flat culture container 21
so as to keep the bottomportion 41 of the culture container
21 raised by the spacer 42, allow the bottom portion 41
of the culture container 21 and the top portion 43 (feed
hol e 44) of the culture container 21 to stay at hi gher and
| ower positions, respectively, and maintain the culture
container 21 at a predeterm ned tilted angle(see FIG. 3).
Al so, a spacer 42 may be positioned between the upper
surface 40 of the specimen holder 39 of the electron

m croscope 16 and the top portion 43 of the first fl at
culture container 21 so as to keep the top portion 43 of
the culture container 21 raised by the spacer 42, allow
thetopportion43of theculturecontainer 21 andthe bottom
portion 41 of the culture container 21 to stay at higher
and | ower positions, respectively, and maintain the
culture container 21 at a predetermned tilted angle. The
tilted angle al of the first flat culture container 21 in

relation to the upper surface 40 of the speci men hol der
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39 ranges from 2 to 5°, preferably 2 to 3°.
[0068]
The met hod for producing a culture product |iquid,

after confirm ng the fixation of the dormant stemcell 22,

di scharges a m xed culture liquid 26 in the culture
container 21 and feed a new culture Iiquid 23 and a new
culture product liquid 24 into a culture container 21,

t hereby assuredly encouraging the proliferation of the
dormant stemcell 22. The method for producing a culture
product liquid places the first flat culture container 21
inrelation to the upper surface 40 of the speci men hol der
39 at the tilted angle, thereby allowi ng the dormant stem
cell 22, the culture liquid 23, and the culture product
liquid 24 in the culture container 21 to tilt to the side
of the top portion 43 of the culture container 21 (or the
side of the bottomportion 41), causing the water pressure
of the dormant stem cell 22, the culture liquid 23, and
the culture product liquid 24 to increase on the side of
the top portion 43 of the culture container 21 (or side
of the bottomportion 41), allowi ng the dormant stemcel
22 to concentrate on the side of the bottomportion 41 of
the culture container 21 (or side of the top portion 43),
and thus i ncreasing the activity of the dormant stemcells
22 to readily and immediately fix the dormant stem cel
22 on the bottom 25 of the culture container 21
[0069]

The display 17 displays a dormant stemcell culture
observation under-way message and a dormant stem cel

culture end button. Those in charge, after confirm ng the
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fixation of the dormant stem cell 22, discharge a m xed
culture liquid 26 of a culture liquid 23 and a culture
product liquid 24 froma first flat culture container 21,
feed anewcultureliquid23andanewculture product |iquid
24 containing a predeterm ned metabolite secreted froma
single type of stemcell into the culture container 21
and a metabolite of its stemcell 30 itself triggers

i mmedi ate activation of the dormant stem cell 22 to
assuredly encourage the proliferation of the dormant stem
cell 22.

[ 0070]

The el ectron m croscope 13 images a magnified view
of a plane shape of the dormant stemcell 22 fed into the
culture container 21 at aninterval of approx. 1to 2 hours,
and transmts the magnified view of the plane shape of the
dormant stemcell 22 to the computer 11 at an i nterval of
approx. 1 to 2 hours. The interval of imaging or imge
transm ssion in the electron mcroscope 13 can be set at
1 to 2 hours by input devices such as a keyboard 14 and
a mouse 15. The computer 11 stores a magnified view of a
pl ane shape of the dormant stemcell 22 transmtted from
the el ectron m croscope 13 and animagingtimeinastorage
area so as to be associated with a donor identifier and
a stemcell identifier. The computer 11 displays the
magni fi ed vi ew of the plane shape of the dormant stemcel
22 transmtted fromthe electron mcroscope 13 and the
i mging time on the display 17.

[0071]

Those in charge confirm (visually recognize) the
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magni fi ed vi ew of the plane shape of the dormant stemcel
22 displayed on the display 17 at an interval of approx.
1to 2 hours for 36 to 48 hours, and observe the total area
of the dormant stemcell 22 fixed to the bottom 25 of the
culturecontainer 21inrelationtothe bottom surface area
of theculturecontainer 21, and determ ne whet her the t ot al
area of the dormant stem cell 22 reaches a target ratio
(first target ratio) (70 to 80% confluent) of the
bottom surface area of the culture container 21 or not.
Those in charge may directly observe the total area of the
dormant stemcell 22inrelationtothe bottom surface area
of the culture container 21 fromthe observation wi ndow
of the electron mcroscope 13 at an interval of approx.
1to 2 hours for 36 to 48 hours, and determ ne whet her the
total area of the dormant stem cell 22 reaches a target
ratio (70 to 80% confluent) of the bottom surface area of

the culture container 21 or not.

[0072]

Those i n charge, according to the observation inthe
step of culturing a dormant stemcell, as illustrated in
FIG. 4, when the total area of the dormant stem cell 22

di spl ayed on the display 17 does not reach a target ratio
(first target ratio) (70 to 80% confluent) of the
bottom surface area of the first flat culture container
21, continuously observe the total area of the dormant stem
cell 22 in relation to the bottom surface area of the
culture container 21 at aninterval of approx. 1to 2 hours.
When the total area of the dormant stem cell 22 reaches

a target ratio (first target ratio) of the total area of



the magni fied view di splayed on the display 17, it is
determ ned that the total area of the dormant stem cel
22 reaches a target ratio of the bottom surface area of
the first flat culture container 21.
[ 0073]

According to the observationinthe step of culturing
a dormant stem cell, the dormant stem cell 22 is
proliferated on the bottom 25 of the first flat culture
container 21 (inner surface of bottomwall) to allowthe
dormant stemcell 22 to forma colony and its plane shape
to expand, as illustrated in FIG 5, when the total area
of the dormant stemcell 22 di spl ayed on di splay 17 reaches
a target ratio (first target ratio) (70 to 80%confl uent)
of the bottom surface area of the culture container 21,
the dormant stem cell 22 is adequately proliferated and
activated, and the dormant stemcell 22 is transformedinto
an activated stem cell 27. When the total area of the
dormant stem cell 22 reaches a target ratio of the
bottom surface area of the first flat culture container
21, the activated stemcell 27 is extractedfromthe culture
cont ainer 21 and such an activated stemcell 27 extracted
i s used for each type of di sease treatment or regenerative
medi ci ne.
[0074]

Those in charge discharge the m xed culture liquid
26 fed into the first flat culture container 21 fromthe
culture container 21, using an injector or a pipette, and
after washing the culture container 21 with PBS, feed a

trypsin solution into the culture container 21. When the
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trypsin solution is fed into the first flat culture
container 21, the activated stemcell 27 fixedtothe bottom
25 of the culture container 21 peels off the bottom 25 by
the trypsin solution, floating up to the surface of the
trypsin solution. Those in charge suck the activated stem
cell 27 using a pipette, and store the activated stemcel
27 inthe pipette. Thoseincharge can storethe activated
stemcell 27 cultured in the step of culturing a dormant
stemcell in the stemcell storing container 19, place a
stemcell storing container 19 that stores the activated
stemcell 27 inarefrigerator 14 or afreezer 14, and store
the activated stemcell 27 in the refrigerator 14 or the
freezer 14.

[ 0075]

Those i n charge, after confirm ng that the total area
of the dormant stemcell 22 reaches a target ratio (first
target ratio) of the bottom surface area of the first fl at
culture container 21, click a dormant stem cell culture
end button displayed on the display 17. When the dor mant
stemcell culture end button is clicked, the computer 11
di splays an initial screen on the display 17. \When the
culturing process is finished, a |og-out button on the
initial screen is clicked. Wen the |og-out button is
clicked, the conputer 11 |ogs out of the system
[0076]

The met hod for produci ng activated stemcells, using
a culture product liquid 24 containing a predeterm ned
met abolite secreted fromits stemcell 30 prepared in the

process of culturing (proliferating) a single type of
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mesenchymal stemcell 30 before storing adormant stemcel |
22, all ows ametaboliteof itsstemcell 30itself totrigger
i mmedi ate activation of the dormant stem cell 22 to
encourage the fixation and proliferation of the dormant
stem cell 22 to the bottom 25 of the first flat culture
container 21 (first culture container), and to maintain
the activity of the dormant stemcell 22 and i mmedi ately
proliferate the dormant stem cell 22.

[0077]

The met hod for produci ng activated stemcells, using
a culture product liquid 24 prepared in the process of
culturing (proliferating) a single type of mesenchymal
stemcell 30 before storing a dormant stemcell 22, fixes
t he dormant stemcell 22 to the bottom25 of the first fl at
culture container 21 (first culture container), and using
its culture product liquid 24, proliferates the dormant
stemcell 22 until the total area reaches a first target
rati o, thereby all owi ng efficient and assured fi xation and
proliferation of asingletype of mesenchymal dor mant stem
cell 22, and efficient production of a single type of
mesenchymal activated stem cell 27 having adequate
activity in required vol ume.

[0078]

The met hod for producing activated stem cells can
produce a single type of pure (clear) activated stemcel
27 containing no undesired stem cell by subjecting the
mesenchymal dormant stem cell 22 to the steps of fixing
a dormant stemcell and culturing a dormant stemcell, and

various types of stem cells are not contained, thereby
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al |l owi ng production of an activated stem cell 27 having
significant effects in each type of di sease treatment and
regenerative medicine, and capable of producing an

activated stemcell 27 for each type of disease treat ment
and for regenerating each tissue and organ, both in an

appropriate and timely manner.

[0079]

FIG 7 is an explanatory drawing illustrating one
example of a step of fixing an activated stem cell, and
FIG 8 is a side viewillustrating a second flat culture

container 28. FIG 9 is a partially enlarged view
i1lustrating one example of a plane shape of an activated
stemcell 27, and FIG 10 is a partially enlarged view
illustrating anot her example of a plane shape of an
activated stemcell 27. FIG 11 is a partially enlarged
view illustrating another example of a plane shape of an
activated stemcell 27. FIGS. 9to11lillustrate magnifi ed
vi ews of a plane shape of an activated stemcell 27 i maged
with an electron m croscope 13.
[0080]

Those in charge, after culturing a dormant stemcel
22 (activated stem cell 27) by the step of culturing a
dormant stem cell, in order to continuously culture an
activated stemcell 27, click a dormant stemcell culture
end button, followed by clicking an activated stem cel
culture button on the initial screen displayed on the
di splay 17. When the activated stemcell culture button
Is clicked, the computer 11 di splays a data storing button

on the display 17.
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[0081]

Those in charge such as doctors, nurses, and
researchers prepare a second flat culture container 28
(second culture container), affix anlCtag 18 onthe outer
peri pheral surface of the culture container 28, and then
click the data storing button, and using an IC tag
reader/writer 12, store in its ICtag 18 the data of the
IC tag 18 affixed to the first flat culture container 21
(first culturecontainer). The computer 11 displays adata
storing end message, an activated stem cell fixation
observation button, and an activated stem cell fixation
end button on the display 17.

[0082]

Those in charge feed (store) the activated stemcel
27 intothe second fl at culture container 28 fromthe first
flat culture container 21 (first culture container), using
an injector or a pipette, feed (store) the culture liquid
23 into the second flat culture container 28, using an
i njector or a pipette, and feed (store) the culture product
liquid 24 into the second flat culture container 28 from
t he product |iquid storing container 20, using an injector
or a pipette. The rate of feeding the culture product
liquid 24 into the second flat culture container 28 is 5
to 15% preferably 8 to 12% nore preferably 10% relative
to the total feeding amount (100% of the culture liquid
23 fed into the second flat culture container 28. The
culture liquid 23 and the culture product |liquid 24 are
the same as those fedintothe first flat culture container

21.
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[0083]

Then, thoseincharge maintainthe secondfl at culture
container 28 into which the activated stem cell 27, the
culture liquid 23, and the culture product liquid 24 are
fed at approximtely the same tenmperature as the body
temper at ure of (approx. 37°C), allowit tostatically stand
for 36 to 48 hours (statically without movement), observe
the deformation of the activated stemcell 27 fromthe
initial plane shape in the culture container 28 with an
el ectron m croscope 13 at an interval of approx. 1 to 2
hours for the period of 12 to 24 hours, and determ ne t hat
the activated stemcell 27 is fixed to the bottom 29 of
the culture container 28.

[0084]

The second fl at culture container 28 (second cul ture
container) is made of transparent gl ass or transparent
plastics, and a flat container whose plane shape is
approxi mately regul ar rectangle, having a small capacity
and a bottomof a predeterm ned area, the area of a bottom
29 being approx. twice the first flat culture container
21 (first culture container). The second flat culture
container 28 may be a fl at contai ner whose pl ane shape is
circular or elliptical, havingasmall capacity and a bottom
of a predeterm ned area. The second fl at culture contai ner
28 used as a means of fixing an activated stem cell has
a capacity of approx. 40 to 60cc (preferably 50cc), and
a bottom surface area of approx. 50 to 72m®. The cul ture
container 28 has a side 7 to 8. 5mm | ong.

[ 0085]
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Those in charge click an activated stemcell fixation
observation button, and pl ace (set) the second fl at cul ture
container 28 in a specinmen holder 39 of the electron
m croscope 13. A spacer 42 is positioned between an upper
surface 40 of the specinmen holder 39 of the electron
m croscope 13 and a bottom portion 45 of the second fl at
culture container 28 so as to keep the bottom portion 45
of the culture container 28 raised by the spacer 42, all ow
the bottomportion 45 of the culture container 28 and the
top portion 46 (feed hole 47) of the culture container 28
to stay at higher and | ower positions, respectively, and
mai ntainthe culture container 28 at a predetermnedtilted
angle. Also, a spacer 42 may be positioned between the
upper surface 40 of the speci men hol der 39 of the el ectron
m croscope 13 and the top portion 46 of the second fl at
culture container 28 so as to keep the top portion 46 of
the culture container 28 raised by the spacer 42, allow
thetopportiond46 of theculturecontainer 28 andthe bottom
portion 45 of the culture container 28 to stay at higher
and | ower positions, respectively, and maintain the
culture container 28 at a predetermned tilted angle. The
tilted angle a2 of the second flat culture container 28
inrelationto the upper surface 40 of the speci men hol der
39 ranges from 2 to 5°, preferably 2 to 3°.

[0086]

The met hod for producing a culture product liquid
pl aces the second flat culture container 28 in relation
to the upper surface 40 of the speci men holder 39 at the

tilted angle, thereby allowi ng the activated stemcell 27,
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the culture liquid 23, and the culture product liquid 24
inthe culture container 28 totilt to the side of the top
portion 46 of the culture container 28 (or the side of the
bottom portion 45), causing the water pressure of the
activated stem cell 27, the culture liquid 23, and the
culture product liquid 24 to increase on the side of the
top portion 46 of the culture container 28 (or side of the
bottom portion 45), allowing the activated stem cell 27
to concentrate on the side of the top portion 46 of the
culture container 28 (or side of the bottom portion 45),
and t hus i ncreasingtheactivity of the activatedstemcells
27 to readily and i mmedi ately fix the activated stemcel
27 on the bottom 29 of the culture container 28.

[0087]

The display 17 displays an activated stem cel
fixation observation under-way nmessage and an acti vated
stemcell fixation end button. The el ectron m croscope 13
i mges a magnified view of a plane shape of the activated
stem cell 27 fed into the second flat culture container
28 at an interval of approx. 1 to 2 hours, and transmts
the magni fied vi ewof the pl ane shape of the activated stem
cell 27 to the computer 11 at an interval of approx. 1 to
2 hours. The interval of imaging or i mage transm ssion in
the electron m croscope 13 can be set at 1 to 2 hours by
I nput devices such as a keyboard 14 and a mouse 15.
[0088]

The computer 11 stores a magnified view of a plane
shape of the activated stemcell 27 transmtted fromthe

el ectron m croscope 13 and an imaging time in a storage
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area so as to be associated with a donor identifier and
a stemcell identifier. The computer 11 displays the
magni fied view of the plane shape of the activated stem
cell 27 transmtted fromthe electron mcroscope 13 and
theimagingtimeonthedisplay 17. Thoseinchargeconfirm
(visually recognize) the magnified viewof the plane shape
of the activated stemcell 27 displayed on the display 17
at an interval of approx. 1 to 2 hours for 12 to 24 hours,
and observe changes in the plane shape of the activated
stemcell 27. Thoseincharge may directly observe changes
in the plane shape of the activated stemcell 27 fromthe
observati on wi ndow of the electron m croscope 13 at an
i nterval of approx. 1 to 2 hours for 12 to 24 hours.
[ 0089]

The initial plane shape of the activated stem cell
27 (plane shape before being fixed) is an approxi mately
circul ar shape, and when the pl ane shape of the activated
stemcell 27 is the approximately circul ar shape, the
activated stemcell 27 is not fixed to the bottom 29 of
the second flat culture container 28 (inner surface of
bottomwal | ), which does not allowthe activated stemcel l
27 to start proliferation (differentiation). The plane
shape of the activated stemcell 27 deformed (pl ane shape
after beingfixed) isprimarily the approxi mately circul ar
shape before being fixed, and a flat shape when the
activated stem cell 27 elongates (expands) in amorphous
shape in one direction (predeterm ned direction), thereby
fixing the activated stemcell 27 to the bottom 28 of the

second flat culture container 28 (inner surface of bottom
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wal | ) and allowi ng the activated stemcell 27 to start
proliferation (activation).
[ 0090]

Those i n charge, according to the observation in the
step of fixing an activated stemcell, as illustrated in
FI G. 8, when the magni fied view of the plane shape of the
activated stemcell 27 displayed on the display 17 remai ns
observed as an approximately circul ar shape, determ ne
that the activated stemcell 27 is not fixed to the bottom
29 of the second flat culture container 28 (inner surface
of bottomwall), and continuously observe changes in the
pl ane shape of the activated stemcell 27 at an interval
of approx. 1 to 2 hours. Those in charge, as illustrated
in FIG 9, when the plane shape of the activated stemcell
27 displayed on the display 17 is deformed fromthe
approximately circular to the primarily approxi mately
circular and amorphous flat shape, determ ne that the
activated stemcell 27 is fixed to the bottom 29 of the
second flat culture container 28.

[0091]

The use of a large culture container in which the
capacity exceeds 60cc and the bottom surface area exceeds
72mm? when the activated stemcell 27 is fixed fails to
readily fix the activated cell 27 to the bottom surface
of the container and sl ows down the proliferation of the
activated stem cell 27, but the method for producing a
culture product liquid, using a second flat culture
container 28 having the capacity and the bottom surface

area, can readily fix the activated stemcell 27 to the



bottom 29 of the culture container 28 and i mmedi ately
proliferate the activated stemcell 27 in the culture
container 28. The method for producing a culture product
liquid allows the second flat culture container 28 to
statically stand at approxi mately the same tenperature as
the body tenmperature for a period of 36 to 48 hours, and
observes the deformati on of the activated stemcell 27 from
the initial plane shape in the culture container 28 at an
I nterval of approx. 1 to 2 hours for the period of 12 to
24 hours, thereby never failing to confirmdeformati on of
the activated stem cell 27 and properly confirm ng the
fixation of the activated stemcell 27 to the bottom 29
of the culture container 28.

[0092]

According to the observation in the step of fixing
an activated stemcell step, as illustrated in FIG 9, the
mesenchymal activated stemcell 27 is deformed fromthe
approximately circular (initial plane shape) to the
primarily approxi mately circul ar and amor phous fl at shape,
and a step of confirm ng the fixation of the activated stem
cell 27tothe bottom29 of the second flat culture container
28 is followed by a step of culturing an activated stem
cell. Those in charge such as doctors, nurses, and
researchers, after confirmng the fixation of the
activated stemcell 27 to the bottom29 of the second fl at
cul ture container 28, click an activated stemcell fixation
end button di spl ayed onthe display 17. When the activated
stemcell fixation end button is clicked, the conputer 11

di spl ays an activated stemcell fixation end message, an
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activated stem cell culture observation button, and an
activated stemcell culture end button on the display 17.
[ 0093]

Those in charge discharge a m xed culture liquid 26
of the culture liquid 23 and the culture product liquid
24 fed into the second flat culture container 28 fromthe
culture container 28 inthe step of culturing an acti vated
stemcell step from and feed (store) a newculture liquid
23 and a new culture product liquid 24 (culture product
liquid 24 prepared in the process of culturing a stemcel |l
30 as an ingredient of the dormant stem cell 22 before
storingthe dormant stemcell 22) intothecul ture container
28. The rate of feeding the newculture product Iiquid 24
into the second flat culture container 28 is 5 to 15%
preferably 8 to 12% nmore preferably 10% relative to the
total feeding amount (100% of the new culture liquid 23
fed into the culture container 28.

[0094]

Those incharge take the second fl at cul ture contai ner
28 out of a specimen holder of an electron m croscope 16,
and di scharge a m xed culture liquid 26 of the culture
| iquid 23 and the culture product liquid 24 fed into the
culture container 28 fromthe culture container 28 in the
step of fixing an activated stemcell, using an injector
or a pipette, and feed (store) a newcultureliquid223into
a culture container 28, using an injector or a pipette,
and feed (store) a new culture product liquid 24 into the
culture container 28 fromthe product liquid storing

container 20, using an injector or a pipette. The new
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culture liquid 23 and the new culture product liquid 24
are the same as those fed into the first second culture
container 28 in the step of fixing an activated stemcell.
[ 0095]

Those in charge maintain the second flat culture
contai ner 28 at approximately the same temperature as the
body temperature of (approx. 37°C), allowit to statically
stand for 36 to 48 hours (statically without movement),
observe the total area of the activated stemcell 27 fixed
to the bottom 29 of the culture container 28 in relation
tothe bottom surface area of the culture container 28 with
an electron mcroscope 13 at an interval of approx. 1 to
2 hours for the period of 36 to 48 hours, and determ ne
whet her the total area of the activated stemcell 27 reaches
atarget ratio (second target rati o) of the bottom surface
area of the culture container 28 or not. The target ratio
of the total area of the activated stemcell 27 is 88 to
92% (88 to 92% confluent) of the bottom surface area of
the first flat culture container 28.

[0096]

Those in charge, after feeding a new culture liquid
23 and a new cul ture product liquid 24 intothe second fl at
cul ture container 28, click an activated stemcell culture
observation button, and place (set) the culture contai ner
28 in a speci men hol der of the electron mcroscope 13. A
spacer 42 is positioned between an upper surface 40 of a
speci men hol der 39 of the electron m croscope 16 and a
bottom portion 45 of the first flat culture container 28

soas to keep the bottomportion 45 of the culture container
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28 raised by the spacer 42, allow the bottom portion 45
of the culture container 28 and the top portion 46 (feed
hol e 47) of the culture container 28 to stay at hi gher and
| ower positions, respectively, and maintain the culture
container 28 at a predetermned tilted angle (see FIG. 8).
Al so, a spacer 42 may be positioned between the upper
surface 40 of the specimen holder 39 of the electron
m croscope 16 and the top portion 46 of the first fl at
culture container 28 so as to keep the top portion 46 of
the culture container 28 raised by the spacer 42, allow
thetopportion46 of theculture container 28 andthe bottom
portion 45 of the culture container 28 to stay at higher
and | ower positions, respectively, and maintain the
culture container 28 at a predetermned tilted angle. The
tilted angle o2 of the second flat culture container 28
inrelation to the upper surface 40 of the speci men hol der
39 ranges from 2 to 5°, preferably 2 to 3°.
[0097]

The met hod for producing a culture product |iquid,

after confirmng the fixation of the activated stemcell

27, discharges a m xed culture liquid 26 in the culture
container 28 and feed a new culture liquid 23 and a new
culture product liquid 24 into a culture container 28,

t hereby assuredly encouraging the proliferation of the

activated stemcell 27. The method for producing a culture
product |iquid places a second flat culture container 28
inrelation to the upper surface 40 of the speci men hol der
39 at thetilted angle, thereby all owing the activated stem

cell 27, the culture liquid 23, and the culture product

-58 -



liquid 24 in the culture container 28 to tilt to the side
of the top portion 46 of the culture container 28 (or the
side of the bottomportion 45), causing the water pressure
of the activated stemcell 27, the culture liquid 23, and
the culture product liquid 24 to increase on the side of
the top portion 46 of the culture container 28 (or side
of the bottomportion45), allowi ng the activated stemcel |
27 to concentrate on the side of the bottomportion 45 of
the culture container 28 (or side of the top portion 46),
and t hus increasing (differentiation) the activity of the
activated stemcells 27 to readily and i mmedi ately fix the
activated stem cell 27 on the bottom 29 of the culture
cont ai ner 27.

[ 0098]

The di splay 17 di spl ays an activated stemcell culture
observati on under-way message and an activated stem cel
culture end button. Those in charge, after confirm ngthe
fixation of the activated stemcell 27, discharge the m xed
culture liquid 26 of the culture liquid 23 and the culture
product liquid 24 fromthe second flat culture container
28, feed a newculture liquid 23 and a new cul ture product
| iquid 24 containing a predeterm ned metabolite secreted
froma single type of stemcell 30 into the second fl at
culture container 28, and a metabolite of its stem cell
30 itself triggers i mmedi ate activation of the activated
stemcell 27 to assuredly encourage the proliferation of
the activated stem cell 27.

[ 0099]

The el ectron m croscope 13 images a magnified view
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of a pl ane shape of the activated stemcell 27 inthe second
flat culture container 28 at an interval of approx. 1 to
2 hours, andtransmts the magni fi ed vi ewof the pl ane shape
of the activated stemcell 27 to the computer 11 at an
i nterval of approx. 1to 2 hours. The interval of i maging
or image transm ssion in the electron mcroscope 13 can
be set at 1 to 2 hours by i nput devices such as a keyboard
14 and a mouse 15. The conputer 11 stores the magnified
view of the plane shape of the activated stem cell 27
transmtted fromthe el ectron m croscope 13 and an i magi ng
time in a storage area so as to be associated with a donor
identifier and a stemcell identifier. The computer 11
di spl ays the magnified view of the plane shape of the
activated stem cell 27 transmtted fromthe electron

m croscope 13 and the imaging time on the display 17.
[0100]

Those in charge confirm (visually recognize) the
magni fied view of the plane shape of the activated stem
cell 27 di spl ayed onthe display 17 at ani nterval of approx.
1to 2 hours for 36 to 48 hours, and observe the total area
of the activated stemcell 27 fixed to the bottom 29 of
the second flat culture container 28 in relation to the
bottom surface area of the culture container 28, and
determ ne whet her the total area of the activated stemcel |
27 reaches a target ratio (second target ratio) (88 to 92%
confluent) of the bottom surface area of the culture
cont ai ner 28 or not. Those in charge may directly observe
the total area of the activated stemcell 27 in relation

to the bottom surface area of the second flat culture
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container 28 fromthe observati on wi ndow of the electron
m croscope 13 at an interval of approx. 1 to 2 hours for
36 to 48 hours, and determ ne whether the total area of
the activated stemcell 27 reaches a target ratio (88 to
92% confl uent) of the bottom surface area of the culture
cont ai ner 28 or not.

[0101]

Those i n charge, according to the observation inthe
step of culturing an activated stemcell, as illustrated
in FIG 9, when the total area of the activated stemcel
27 di spl ayed on t he di splay 17 does not reach atarget ratio
(second target ratio) (88 to 92% confluent) of the
bottom surface area of the second flat culture container
28, continuously observe the total area of the activated
stemcell 27 inrelationto the bottom surface area of the
culture container 28 at aninterval of approx. 1to 2 hours.
When the total area of the activated stemcell 27 reaches
a target ratio (second target ratio) of the total area of
the magni fied view displayed on the display 17, it is
determ ned that the total area of the activated stemcel
27 reaches a target ratio of the bottom surface area of
the second flat culture container 28.

[0102]

According to the observationinthe step of culturing
an activated stemcell, the activated stemcell 27 is
proliferated on the bottom 29 of the second flat culture
container 28 (inner surface of bottomwall) to allowthe
activated stemcell 27 to forma colony and its plane shape

to expand, and as illustrated in FIG 10, when the total
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area of the activated stem cell 27 displayed on display
17 reaches a target ratio (second target ratio) of the
bottom surface area of the culture container 28 (88 to 92%
confluent), the activated stemcell 27 is further
proliferated and activated. When the total area of the
activated stem cell 27 reaches a target ratio of the
bottom surface area of the second flat culture container
28, the activated stemcell 27 is extractedfromthe culture
cont ai ner 28 and such an activated stemcell 27 extracted
is used for each type of di sease treatment or regenerative
medi ci ne.
[0103]

Those in charge discharge the m xed culture liquid
26 fed into the second flat culture container 28 fromthe
culture container 28, using an injector or a pipette, and
after washing the culture container 28 with PBS, feed a
trypsin solution into the culture container 28. \When the
trypsin solution is fed into the second flat culture
cont ai ner 28, the activated stemcell 27 fixedtothe bottom
29 of the culture container 28 peels off the bottom 29 by
the trypsin solution, floating up to the surface of the
trypsin solution. Those in charge suck the activated stem
cell 27 using a pipette, and store the activated stemcel
27 inthe pipette. Thoseincharge can store the activated
stemcell 27 culturedinthe step of culturing an activated
stemcell inthe stemcell storing container 19, place the
stemcell storing container 19 that stores the activated
stemcell 27 inarefrigerator 14 or afreezer 14, and store

the activated stemcell 27 intherefrigerator 14 or freezer
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14.
[0104]

Those i n charge, after confirm ng that the total area
of the activated stemcell 27 reaches atarget ratio (second
target rati o) of the bottom surface area of the second fl at
culture container 28, click an activated stemcell culture
end button di spl ayed onthe display 17. Whenthe activated
stemcell culture end button is clicked, the computer 11
di splays an initial screen on the display 17. \When the
culturing process is finished, a |og-out button on the
initial screen is clicked. When the |og-out button is
clicked, the conmputer 11 | ogs out of the system 10.
[0105]

The met hod for producing activated stemcells, using
a culture product liquid 24 containing a predeterm ned
met abolite secreted fromits stemcell 30 prepared in the
process of culturing (proliferating) a single type of
mesenchymal stemcell 30 before storing an activated stem
cell 27(dormant stemcell 22), allows a metabolite of its
stemcell 30 itself totrigger i mMmedi ate activation of the
activated stem cell 27 to encourage the fixation and
proliferation of the activated stemcell 27 to the bottom
29 of the second flat culture container 28 (second culture
container), and to maintain the activity of the activated
stemcells 27 and i mmedi ately proliferate the activated
stem cel |l 27.

[0106]
The met hod for produci ng activated stemcells, using

a culture product liquid 24 prepared in the process of
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culturing (proliferating) a single type of mesenchymal
stem cell 30 before storing an activated stem cell 27
(dormant stemcell 22), fixes the activated stemcell 27
toabottom29 of a second flat culture container 28 (second
culture container), and using its culture product liquid
24, proliferates the activated stemcell 27 until the total
area reaches a second target ratio, thereby allow ng
efficient and assured fixation and proliferation of a
single type of mesenchymal activated stem cell 27, and
efficient production of a single type of mesenchymal
activated stemcell 27 havi ng adequate activityinrequired
vol ume.

[0107]

The met hod for producing activated stem cells can
produce a single type of pure (clear) activated stemcel
containing no undesired stem cell by subjecting the
mesenchymal activated stemcell 27 to the steps of fixing
an activatedstemcell andculturinganactivatedstemcell,
and various types of stemcells are not contai ned, thereby
al |l owi ng production of an activated stem cell 27 having
significant effects in each type of di sease treat ment and
regenerative medi ci ne, and producti on of an activated stem
cell 27 for each type of disease treatment and for
regenerating each ti ssue and organ, both in an appropri ate
and timely manner.

[0108]

FIG 12 is a perspective view illustrating a gl ass

test tube 32 used in a step of first fixing a stemcell,

and FIG. 13 is an explanatory drawing illustrating a step



of first fixing astemcell followi ng the stepinFIG 12.
FIG 14 is an explanatory drawing illustrating a step of
first fixing a stemcell following the step in FIG 13.
Wth reference to FIGS. 12 to 22, a method for producing
a single type of mesenchymal stemcell 30 as an i ngredi ent
of a dormant stemcell 22 before storing the dormant stem
cell 22 will be described.
[0109]

A single type of stemcell 30, using a rawbone marrow
liquid 31 collected froma plurality of donors (humans),

is prepared by an activated stemcell culture system 10,

via a step of first fixing a stemcell, a step of first
culturing a stemcell, a step of second fixing a stemcel |l
and a step of second culturing a stemcell. The system10

is configured to culture a single and specific type of
mesenchymal stem cell 38 (first stem cell) out of a
plurality of types of mesenchymal stemcells contained in
the raw bone marrow liquid 31

[0110]

The step of first fixing a stemcell first separates
inlayersarawbone marrowliquid31lcollectedfromadonor.
In the step of collecting a bone marrow liquid, 2 to 3cc
(2 to 3m ) of the raw bone marrow liquid 31 is collected
fromthe breastbone or ilium (pelvis) of the donor. The
raw bone marrow | i quid 31, after | ocal anesthesia is used
onthedonor, iscollectedby “bone marrowpuncture” (a.Kk. a.
“MARK”, originating in a German word, “Knochenmark”,
meani ng bone marrow) for puncturing a bone marrow and

sucking a bone marrow liquid (bone marrow bl ood). Those
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I n charge such as doctors, nurses, and researchers, upon
collection of the raw bone marrow | i quid 31, activate the
system10 on the conmputer 11, and click a stemcell culture
buttononaninitial screen. Thedisplay 17 di spl ays a data
acqui sition button and a | og-out button.

[0111]

Those in charge click the data acquisition button,
and then input donor data and stem cell data into the
computer 11, using i nput devices such as a keyboard 14 and
a mouse 15. The computer 11 generates a uni que donor
identifier and a stemcell identifier for identifying each
donor each time donor data and stem cell data are input
(the raw bone marrow liquid is collected fromthe donor),
and stores t he donor data and the stemcell datain astorage
area so as to be associated with a donor identifier and
a stemcell identifier. The display 17 displays a donor
data acquisition message, a data storing button, and a
| og- out button.

[0112]

2to 3cc of arawbone marrowliquid 31 collected from
a donor, as illustrated in FIG 12, is fed (stored) into
a vertically elongating glass test tube 32 (separation
container). 2 to 3cc of the raw bone marrow |liquid 31
contains 0.5 to 1m (approx. 5x107 (cells/m)) of a
plurality of types of mesenchymal stem cells.

[0113]

On t he outer peripheral surface of the gl ass test tube

32 for feeding the raw bone marrow liquid 31 is affixed

an |C tag 18. Those in charge, using an IC tag
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reader/writer 12, write donor data and stemcell data on
the 1C tag 18 of the glass test tube 32. When the donor
data and the stemcell data are written on the IC tag 18,
the computer 11 di splays a data storing end message, a bone
marrow | i quid separation button, and a | og-out button on
the display 17.

[0114]

The gl ass test tube 32inwhicharawbone marrowl i quid
3l is fed, as illustratedin FIG 13, is set in atest tube
rack 33, and stored in a constant temperature bath 34
together withthetest tuberack 33. Thoseincharge, after
clicking a bone marrow | i qui d separati on button displ ayed
on the display 17, feed the raw bone marrowliquid 31 into
the gl ass test tube 32 fromthe injector, and i nsert (set)
intothe test tube rack 33 the glass test tube 32 i nto which
the raw bone marrow liquid 31 is fed. The display 17
di spl ays a bone marrow !l i qui d separati on under-way message
and a bone marrow liquid separation end button.

[0115]

Those in charge store the test tube rack 33 in the
constant temperature bath 34, and all owthe gl ass test tube
32 into which the raw bone marrow liquid 31 is fed to
statically stand in the constant temperature bath 34 for
a predeterm ned period of time (approx. 2 hours)
(statically without movement). The tenmperature in the
constant temperature bath 34 is maintained at
approxi mately t he same t emperature as t he body t enperature
of approx. 37°C. By allowing the glass test tube 32 to

statistically stand in the constant temperature bath 34
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for a predeterm ned period of time (approx. 2 hours), as
illustrated in FIG 14, the raw bone marrow liquid 31 fed
into the test tube 32 is vertically separated in |layers
in the test tube 32 (separated in 3 layers in FIG 14).
[0116]

A step of separating inlayers the bone marrowliquid
31is followed by a step of extracting a bone marrow !l i qui d.
In the step of extracting a bone marrow |iquid, an
I ntermedi ate-1ayer bone marrowliquid 35is extracted from
the bone marrow | iquid 31 separated in |ayers. Those in
charge take the test tube rack 33 out of the constant
temperature bath 34, pull the glass test tube 32 out of
the test tube rack 33, confirmthe separation of the raw
bone marrow liquid 31 in layers, and extract an
i ntermedi ate-1 ayer bone marrow |iquid 35 present in a
specific | ayer of the raw bone marrow | iquid 31 separ at ed
in | ayers.

[0117]

Those in charge suck the intermedi ate-1ayer bone
marrow |liquid 35, 3 to 4mm thick, positioned in an
i ntermedi ate | ayer out of the raw bone marrow |iquid 31
separatedin |l ayers, using aninjector or apipette. Those
in charge, after vertically separating in |layers the raw
bone marrow |iquid 31 containing various types of
mesenchymal stem cells, extract a specific
I ntermedi ate-1ayer bone marrow !l iquid 35 fromthe raw bone
marrow |iquid 31, thereby allowi ng removal of undesired
mesenchymal stem cell contained in the raw bone marrow

liquid 31.
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[0118]

After the intermedi ate-|layer bone marrow |iquid 35
is extracted, a bone marrow liquid separation end button
Is clicked. The display 17 displays a bone marrow |i quid
separation end message and a data storing button. Those
in charge prepare a third flat culture container (third
culture container) (not shown), affixanl Ctag onthe outer
peri pheral surface of the culture container, then click
a data storing button, and using an I C tag reader/writer
12, store donor data and stemcell data of the IC tag 18
affixedtothe gl ass test tube 32. The computer 11 di spl ays
a data storing end message, a stemcell first fixing
observation button, and a stemcell first fixingendbutton
on the display 17.

[0119]

Those in charge, after extracting a specific
i ntermedi ate-1 ayer bone marrow |l i quid 35 positioned in an
I ntermedi ate | ayer out of the raw bone marrow |l iquid 31,
feed (store) the intermedi ate-| ayer bone marrow | i quid 35
and the culture liquid 23 into the third flat culture
container (third culture container), using an injector or
a pipette, maintainthe culture contai ner at approxi mately
the same temperature as the body tenperature of approx.
37°C, allowthe container to statistically stand for 12 to
24 hours (statically wi thout novement), observe the
def ormati on of the mesenchymal stem cell 38 (first stem
cell) contained in the intermedi ate-1ayer bone marrow
liquid 35 in the culture container fromthe initial plane

shape at an i nterval of approx. 1 to 2 hours for the period
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of 12 to 24 hours, and determ ne whether the stemcell 36
is fixed to the bottom of the culture container or not.
[0120]

Athirdflat culture container usedinastep of first
fixing a stem cell and a step of first culturing a stem
cell is the same (in shape and size) as the first fl at
culture container 21 (first culture container) usedinthe
step of fixing adormant stemcell and the step of culturing
a dormant stemcell (see FIG 2). The third flat culture
cont ai ner has a capacity of approx. 20 to 30cc (preferably
25cc), and a bottom surface area of approx. 25 to 36me.
The third flat culture container has a side 5to 6mml ong.
[0121]

FIG 15is apartially enlarged viewillustrating one
exampl e of a plane shape of a stemcell 38. FIG 16 is a
partially enlarged view illustrating another exanpl e of
a pl ane shape of a stemcell 38, and FIG. 17 is a partially
enl arged viewillustrati ng anot her exampl e of a pl ane shape
of a stemcell 38. FIGS. 15 to 17 illustrate magnified
views of a plane shape of a stem cell 38 imaged with an
el ectron m croscope 13.

[0122]

Those in charge click a first fixing observation
button, and set (place) athird flat culture container in
a speci men hol der 39 of anelectron m croscope 13. Aspacer
42 i s positioned between an upper surface 40 of the speci men
hol der 39 of the el ectron m croscope 13 and a bottomportion
of thethirdflat culture container soasto keepthe bottom

portion of the third flat culture container raised by the
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spacer 42, allow the bottom portion of the third fl at
culture container and the top portion (feed hole) of the
third flat culture container to stay at higher and | ower
positions, respectively, and maintain the third fl at
culture container at a predetermnedtilted angle (see FIG.
3). Also, a spacer 42 may be positioned between t he upper
surface 40 of the specimen holder 39 of the electron

m croscope 13 and the top portion of thethird flat culture
container so as to keep the top portion of the third fl at
culture container raised by the spacer 42, allow the top
portion of the third flat culture container and the bottom
portion of the third flat culture container to stay at
hi gher and | ower positions, respectively, and maintainthe
third flat culture container at a predetermned tilted
angle. The tilted angle ol of the third flat culture
container in relation to the upper surface 40 of the
speci men hol der 39 ranges from 2 to 5°, preferably 2 to
3°.

[0123]

The met hod for producing a culture product liquid
places the third flat culture container inrelationtothe
upper surface 40 of the specimen holder 39 at the tilted
angl e, thereby allowing the stemcell 38 and the culture
liquid 23 in the third flat culture container to tilt to
the side of the top portion of the third flat culture
container (or the side of the bottomportion), causing the
wat er pressure of the stemcell 38 and the culture |liquid
23 to increase on the side of the top portion of the third

flat culture container (or side of the bottom portion),
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all owing the stem cell 38 to concentrate on the side of
the top portion (or side of the bottomportion) of thethird
flat culture container, and thus increasing the activity
of the stemcells 38 to readily and i mmedi ately fix the
stem cell 38 on the bottom 25 of the third flat culture
cont ai ner.

[0124]

The display 17 displays a stemcell first fixing
observation under-way message and a stemcell first fixing
end button. The electron m croscope 13 i mages a magni fi ed
vi ew of a plane shape of the stemcell 38 contained in the
I ntermedi ate-1ayer bone marrowliquid35fedintothethird
flat culture container at an interval of approx. 1 to 2
hours, and transmts the magnified viewof the plane shape
of the stemcell 38 to the computer 11 at an interval of
approx. 1 to 2 hours.

[0125]

The interval of imaging or i mge transm ssion inthe
el ectron m croscope 13 can be set at 1 to 2 hours by input
devices such as a keyboard 14 and a mouse 15. The
mesenchymal stem cell 38 (first stemcell) fed into the
third flat culture container is fixedto the bottomof the
culture container as time el apses, cultured by a culture
| i quid, and gradual ly proliferated (differentiated) onthe
bottom of the culture container to forma col ony.

[0126]

The computer 11 stores a magnified view of a plane

shape of the mesenchymal stem cell 38 (first stem cell)

transmtted fromthe el ectron m croscope 13 and an i magi ng
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time in a storage area so as to be associated with a donor
identifier and a stemcell identifier. The computer 11
di spl ays the magnified view of the plane shape of the stem
cell 38 transmtted fromthe electron mcroscope 13 and
theimagingtimeonthedisplay 17. Thoseinchargeconfirm
(visually recognize) the magnified viewof the plane shape
of the stem cell 38 displayed on the display 17 at an

i nterval of approx. 1 to 2 hours for 12 to 24 hours, and
observe changes in the plane shape of the stem cell 38.
Those in charge may directly observe changes in the pl ane
shape of the stemcell 38 fromthe observation wi ndow of
the electron m croscope 13 at an interval of approx. 1 to
2 hours for 12 to 24 hours.

[0127]

The initial plane shape of the stemcell 38 (first
stemcell) is an approximately circular shape, and when
t he plane shape of the stemcell 38 is the approxi mately
circul ar shape, the stemcell 38 is not fixedto the bottom
of thethirdflat culturecontainer (inner surface of bottom
wall), which does not allow the stemcell 38 to start
proliferation (differentiation). The plane shape of the
stemcell 38 (first stemcell) deformed (pl ane shape after
being fixed) isprimarily the approxi mately circul ar shape
bef ore being fixed, and a flat shape when the stem cel
38 el ongates (expands) i n amor phous shape in one direction
(predeterm ned direction), thereby fixing the stem cel
38tothe bottomof the culture container 38 (inner surface
of bottom wall) and allowing the stemcell 38 to start

proliferation (activation).
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[0128]

Those i n charge, according to the observation in the
step of first fixing a stemcell, as illustrated in FIG.
15, when the magni fied view of the plane shape of the stem
cell 38 (first stemcell) displayed on the display 17
remai ns observed as an approximately circul ar shape,
determ ne that the stemcell 38 is not fixed to the bottom
of thethirdflat culturecontainer (inner surface of bottom
wal | ), and conti nuously observe changes in the pl ane shape
of the stemcell 38 at an i nterval of approx. 1 to 2 hours.
Those in charge, as illustrated in FIG 16, when the pl ane
shape of the stemcell 38 (first stemcell) displayed on
the display 17 is deformed fromthe approxi mately circul ar
tothe primarily approxi mately circul ar and amorphous fl at
shape, determ nethat thestemcell 38isfixedtothe bottom
of the culture container.

[0129]

The use of a large culture container in which the
capacity exceeds 30cc and the bottom surface area exceeds
36mm? when t he stemcell 38 (first stemcell) is fixedfails
to readily fix the stemcell 38 to the bottom surface of
t he contai ner and sl ows down t he proliferation of the stem
cell 38, but the method for producing a culture product
| iquid, using the third flat culture container having the
capacity and the bottom surface area as the first fl at
culture container 21, can readily fix the stemcell 38 to
the bottom of the culture container and i mmedi ately
proliferate the stemcell 38inthe culture container. The

met hod for producing a culture product liquid allows the

-74 -



third flat culture container to statically stand at
approxi mately the same t emperature as t he body temper ature
for aperiodof 12to 24 hours, and observes the def ormati on
of the stemcell 38 (first stemcell) fromthe initial plane
shape in the culture container at an interval of approx.
1to 2 hours for the period of 12 to 24 hours, thereby never
failing to confirm deformation of the stem cell 38 and
properly confirmng the fixation of the stemcell 38 to
the bottom of the third flat culture container.

[0130]

According to the observation in the step of first
fixingastemcell step, the mesenchymal stemcell 38 (first
stemcell) is deformed from the approximately circul ar
(initial plane shape) to the primarily approxi mately
circular and amor phous fl at shape, and a step of confirm ng
the fixation of the stemcell 38 to the bottomof the third
flat culture container is followed by a step of first
culturing a stemcell. Those in charge such as doctors,
nurses, and researchers, after confirm ng the fixation of
the stemcell 38 to the bottomof the third flat culture
container, click a first fixing end button displayed on
the display 17. Whenthefirst fixingendbuttonisclicked
the computer 11 displays a stemcell first fixing end
message, a stemcell first culture observati on button, and
a stemcell first culture end button on the display 17.
[0131]

Those in charge discharge the culture Iiquid 23 fed
into the third flat culture container fromthe culture

container inthe step of first culturing a stemcell step,
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and feed (store) a newculture liquid 23 into the culture
container. Those in charge take the third flat culture
contai ner out of the speci men hol der of the electron

m croscope 16, and di scharge the cultureliquid?23fedinto
the culture container in the step of first fixing a stem
cell fromthe culture container, using an injector or a
pi pette, and feed (store) a newculture liquid 23 into the
culture container, using an injector or a pipette.
[0132]

Those in charge maintain the third flat culture
cont ai ner at approxi mately the same t emperature as the body
temper ature of (approx. 37°C), allowit tostatically stand
for 36 to 48 hours (statically without movement), observe
the total area of the stemcell 38 fixed to the bottom of
the culture container in relation to the bottom surface
area of thethird flat culture container with the electron
m croscope 13 at an interval of approx. 1 to 2 hours for
the period of 36 to 48 hours, and determ ne whether the
total area of the stemcell 38 reaches atarget ratio (third
target ratio) of the bottom surface area of the culture
contai ner or not. Thethirdtarget ratio of the total area
of the stemcell 38 is 70 to 80% (70 to 80% confl uent) of
the bottom surface area of the culture container.

[0133]

Those in charge, after feeding a new culture liquid
23 into the culture container, click a first culture
observation button, and place (set) the culture contai ner
in a specimen holder 39 of an electron mcroscope 13. A

spacer 42 is positioned between an upper surface 40 of the
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speci men hol der 39 of an el ectron m croscope 16 and a bottom
portion of the third flat culture container so as to keep
the bottom portion of the third flat culture container
rai sed by the spacer 42, allow the bottom portion of the
thirdflat culturecontainer andthetop portion(feedhole)
of the third flat culture container to stay at hi gher and
| ower positions, respectively, and maintainthe thirdfl at
culture container at a predetermnedtilted angle (see FIG.
3). Also, a spacer 42 may be positioned between the upper
surface 40 of the specimen holder 39 of the electron
m croscope 16 and t he top portion of thethird flat culture
container so as to keep the top portion of the third fl at
culture container raised by the spacer 42, allow the top
portion of the third flat culture container and the bottom
portion of the third flat culture container to stay at
hi gher and | ower positions, respectively, and maintainthe
third flat culture container at a predetermned tilted
angle. The tilted angle ol of the third flat culture
container in relation to the upper surface 40 of the
speci men hol der 39 ranges from 2 to 5°, preferably 2 to
3°.
[0134]

The met hod for producing a culture product |iquid,
after confirmng the fixation of the stem cell 38,
di scharges the culture liquid 23 inthe third flat culture
container and feed a new culture liquid 23 into the third
flat culture container, thereby assuredly encouragingthe
proliferation of the stemcell 38. The method for

producing a culture product liquid places the third fl at
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culture container in relation to the upper surface 40 of
t he speci men hol der 39 at thetiltedangle, thereby all ow ng
the stem cell 38 and the culture liquid 23 in the third
flat culturecontainer totilt tothe sideof thetop portion
43 of the third flat culture container (or the side of the
bottomportion 41), causing the water pressure of the stem
cell 38 and the culture Iiquid 23 to increase on the side
of the top portion 43 of the third flat culture container
(or side of the bottomportion 41), allowi ng the stemcel
38 to concentrate on the side of the bottomportion 41 of
thethirdflat culture container (or side of thetop portion
43), and thus increasing the activity of the stemcells
38 to readily and i mmedi ately fix the stemcell 38 on the
bottom 25 of the third flat culture container.

[0135]

The display 17 displays a stemcell first culture
observati on under-way message and a stemcell first culture
end button. Thoseincharge, after confirm ngthefixation
of the stemcell, discharge the culture liquid 23 fromthe
thirdflat culture container, and feed a newcultureliquid
23 into the culture container to assuredly encourage the
proliferation of the stem cell 38.

[0136]

The el ectron m croscope 13 images a magnified view
of a pl ane shape of the stemcell 38 of thethirdflat culture
container at an interval of approx. 1 to 2 hours, and
transmts the magnified viewof the pl ane shape of the stem
cell 38 to the computer 11 at an interval of approx. 1 to

2 hours. The interval of imaging or i mage transm ssion in
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the electron m croscope 13 can be set at 1 to 2 hours by
I nput devices such as a keyboard 14 and a mouse 15. The
computer 11 stores a magnified view of a plane shape of
the stemcell 38 transmtted fromthe electron mcroscope
13 and an imaging time in a storage area so as to be
associated with a donor identifier and a stem cel
identifier. The computer 11 displays the magnified view
of the plane shape of the stemcell 38 transmtted from
the electron mcroscope 13 and the imaging time on the
di splay 17.
[0137]

Those in charge confirm (visually recognize) the
magni fied view of the plane shape of the stem cell 38
di spl ayed on the display 17 at an interval of approx. 1
to 2 hours for 36 to 48 hours, and observe the total area
of the stemcell 38 (first stemcell) fixed to the bottom
of the third flat culture container in relation to the
bottom surface area of the culture container, and
determ ne whet her the total area of the stemcell 38 reaches
a target ratio (third target ratio) (70 to 80%confl uent)
of the bottom surface area of the culture container or not.
Those in charge may directly observe the total area of the
stemcell 38 inrelationto the bottom surface area of the
culture container fromthe observati on wi ndow of the
el ectron m croscope 13 at an interval of approx. 1 to 2
hours for 36 to 48 hours, and determ ne whether the total
area of the stemcell 38 reaches a target ratio (70 to 80%
confluent) of the bottom surface area of the culture

cont ai ner or not.
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[0138]

Those i n charge, according to the observation in the
step of first culturing astemcell, asillustratedinFIG.
16, when the total area of the stemcell 38 (first stem
cell) displayed on the display 17 does not reach a target
ratio (third target ratio) (70 to 80% confluent) of the
bottom surface area of the third flat culture container,
conti nuously observe the total area of the stem cell 38
in relation to the bottom surface area of the culture
contai ner at an interval of approx. 1to 2 hours. MWhen the
total area of the stemcell 38 reaches atarget ratio (third
target ratio) of the total area of the magnified view
di spl ayed onthe di splay 17, it is determ nedthat the tot al
area of the stem cell 38 reaches a target ratio of the
bottom surface area of the third flat culture container.
[0139]

According to the observation in the step of first
culturing a stemcell, as illustratedin FIG 17, the stem
cell 38 is proliferated on the bottom of the third fl at
culture container (inner surface of bottomwall) to allow
the stemcell toformacolony andits plane shapeto expand,
and when the total area of the stemcell 38 displayed on
di splay 17 reaches a target ratio (third target ratio) (70
to 80%confluent) of the bottom surface area of the culture
container, the mesenchymal stem cell 38 proliferated
(differentiated) fromthe third flat culture container is
extracted.

[0140]

Those i n charge, after confirm ng that the total area
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of the mesenchymal stem cell 38 (mesenchymal first stem
cell) reaches a target ratio (third target ratio) of the
bottom surface area of the third flat culture container,
performa step of second fixing a stemcell. Those in
charge, after confirmng that the total area of the
mesenchymal stem cell 38 (mesenchymal first stem cell)
reaches a target ratio (third target ratio) of the
bottom surface area of the third flat culture container,
click a stemcell first culture end button displayed on
the display 17. Whenthe stemcell first culture end button
is clicked, the computer 11 displays a stemcell first
culture end button and a stemcell first extraction end
button on the display 17.

[0141]

Those in charge discharge the culture liquid 23 fed
into the third flat culture container fromthe culture
container, and after washing the culture container with
PBS, feed a trypsin solution into the culture container.
Whenthetrypsinsolutionisfedintothethirdflat culture
container, the mesenchymal stemcell 38 (first stemcell)
fixed to the bottomof the culture container peels off the
bottomby the trypsin solution, floating upto the surface

of thetrypsinsolution. Thoseincharge suckthe stemcell

38 using a pipette, and store the stemcell 38 in the
pi pette.
[0142]

FIG 18 is a perspective view illustrating a gl ass

test tube 36 and a centrifugal separator 37 used in a step

of second fixing a stemcell, and FIG. 19 is a perspective
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view illustrating a glass test tube 36 after centrifuga
separation. Astepof extractingastemcell 38 (first stem
cell) fromthe third flat culture container is foll owed
by a step of secondfixingastemcell. Inthestepof second
fixing a stemcell, the stem cell 38 extracted is
centrifugally separated in |layers by a centrifugal
separator 37. Thoseincharge such as doctors, nurses, and
researchers, after sucking the stemcell 38 fromthe third
flat culture container intothe pipette, click a stemcell
first extraction end button displayed on the display 17.
The display 17 displays a stemcell separation under-way
message and a stem cell separation end button.

[0143]

Those in charge feed (store) the stemcell 38 (first
stemcell) in a pipette into its glass test tube 36, and
pl ace (set) the glass test tube 36 in the centrifugal
separator 37. Those in charge, after centrifugally
separating the stemcell 38 for a predeterm ned peri od of
timewiththe centrifugal separator 37, take the gl ass test
tube 36 out of the centrifugal separator 37. The stemcell
38 in the glass test tube 36 is vertically separated in
| ayers by the centrifugal separator 37.

[0144]

After the stemcell 38 (first stemcell) is separated
inlayers, the mesenchymal stemcell 30 (second stemcell)
positionedinthe |l ower |ayer (Il ower most | ayer) of the stem
cell 38 separated in |ayers is extracted. The stem cell
38 (first stem cell) containing undesired stemcell is

centrifugally separated with the centrifugal separator 37
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to be vertically separated in |layers, and the stem cel

30 (second stem cell) positioned in the |owermost | ayer
of the stemcell 38 centrifugally separated in |ayers is
extracted, thereby assuredly extracting a specific stem

cell 30 fromthe stemcell 38 and removing undesired stem

cell fromthe stem cell 38.
[0145]
The met hod for producing a culture product liquid

gradually reduces the activity of the stem cell 38 when
the total area of the stemcell 38 in relation to the
bottom surface area of the third flat culture container
(third culture container) exceeds 80%to proliferate the
stemcell|l 38, and extracts the stemcell 38 fromthe culture
cont ai ner whenthetotal area of thestemcell 38inrelation
to the bottom surface area of the culture container
increases to 70 to 80% for proliferation, thereby
mai nt ai ni ng the activity of the stemcell 38, accordingly
proliferating the stemcell 38, and extracting the stem
cell 30 (second stem cell) having the activity fromthe
stem cel |l 38.
[0146]

Those in charge, after vertically separating in
| ayers the stemcell 38 (first stemcell) with the
centrifugal separator 37, takes the glass test tube 36 out
of the centrifugal separator 37, and click a stem cel
separation end button displayed on the display 17. The
di splay 17 di splays a stemcell separation end message and
a data storing button. Those in charge prepare a fourth

flat culture container (fourth culture container) (not
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shown), affix an 1 Ctag 18 on the outer peripheral surface
of the fourth flat culture container, then click a data
storing button, and usingan |l Ctag reader/writer 12, store
inits ICtag donor data and stemcell data of the IC tag
affixedtothethird flat culture container. The computer
11 di splays a data storing end message, a stemcell second
fixing observation button, and a stemcell second fi xi ng
end button on the display 17.

[0147]

A fourth flat culture container used in a step of
second fixing a stemcell and a step of second culturing
a stemcell is the same (in shape and size) as the second
flat culture container 28 (second culture container) used
in the step of fixing an activated stemcell and the step
of culturing an activated stem cell (see FIG 6). The
fourth flat culture container has a capacity of approx.
40 to 60cc (preferably 50cc), and a bottom surface area
of approx. 50to 72m?. The culture container 28 has a si de

7 to 8.5mm | ong.

[0148]

FIG 20is apartially enlarged viewillustrating one
exampl e of a plane shape of a stem cell 30 (second stem
cell). FIG 21 is apartially enlarged viewillustrating

anot her exampl e of a pl ane shape of a stemcell 30 (second
stemcell). FIG 22 is a partially enlarged view
illustrating another exanple of a plane shape of a stem
cell 30 (second stemcell). FIGS. 20 to 22 illustrate
magni fi ed vi ews of a pl ane shape of a stemcell 30 (second

stem cell) imaged with an electron m croscope 13.



[0149]

Those in charge such as doctors, nurses, and
researchers, after extracting a mesenchymal stemcell 30
(second stemcell) present in the | ower |ayer (|l owernmost
| ayer) of a stemcell 38 (first stemcell) separated in
| ayers in a glass test tube 36, using an injector or a
pi pette, then feed (store) its stemcell 30 and a culture
liquid 23 into a fourth flat culture container (fourth
culture container), maintainthe culture container at the
same tenmperature as the body tenperature (approx. 37°QC),
allow it to statistically stand for 36 to 48 hours
(statistically without movement), observe the def ormati on
of the stem cell 30 (second stemcell) in the culture
container fromthe initial plane shape with an el ectron
m croscope 13 at an interval of approx. 1 to 2 hours for
the period of 36 to 48 hours, and determ ne whet her the
stemcell 30isfixedtothe bottomof the culture container
or not.

[ 0150]

Those in charge click a stem cell second fixing
observation button, and pl ace (set) thefourth flat culture
container in a specimen holder of the el ectron m croscope
13. A spacer 42 is positioned between an upper surface 40
of a speci men holder 39 of the electron m croscope 13 and
a bottom portion of the fourth flat culture container so
as to keep the bottom portion of the forth flat culture
cont ai ner rai sed by t he spacer 42, allowthe bottomportion
of the forth flat culture container and the top portion

(feed hole) of the fourth flat culture container to stay
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at higher and | ower positions, respectively, and mai ntain
the fourthflat culture container at a predetermnedtilted
angle. Also, a spacer 42 may be positioned between the
upper surface 40 of the speci men holder 39 of the electron
m croscope 13 and the top portionof thefourthflat culture
container so as to keep the top portion of the fourth fl at
culture container raised by the spacer 42, allow the top
portion of the fourthflat culture container andthe bottom
portion of the fourth flat culture container to stay at
hi gher and | ower positions, respectively, and maintainthe
fourth flat culture container at a predetermned tilted
angle. The tilted angle o2 of the fourth flat culture
container in relation to the upper surface 40 of the
speci men hol der 39 ranges from 2 to 5°, preferably 2 to
3°.

[0151]

The met hod for producing a culture product liquid
pl aces the fourth flat culture container in relation to
t he upper surface 40 of the speci men hol der 39 at thetilted
angl e, thereby allowing the stemcell 30 and the culture
liquid 23 in the fourth flat culture container totilt to
the side of the top portion of the fourth flat culture
container (or the side of the bottomportion), causing the
wat er pressure of the stemcell 30 and the culture |liquid
23 toincrease onthe side of the top portion of the fourth
flat culture container (or side of the bottom portion),
all owing the stem cell 30 to concentrate on the side of
the top portion of the fourth flat culture container (or

side of the bottom portion), and thus increasing the
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activity of the stemcells 30 to readily and i nmedi ately
fixthe stemcell 30 onthe bottomof the fourthflat culture
cont ai ner.

[0152]

The display 17 displays a stem cell second fixing
observati on under-way message and a stemcell second fi xi ng
end button. The electron m croscope 13 i mages a magni fi ed
vi ew of a pl ane shape of the stemcell 30 (second stemcell)
fed into the fourth flat culture container at an interval
of approx. 1 to 2 hours, and transmts the magnified view
of the plane shape of the stemcell 30 to the computer 11
at an interval of approx. 1 to 2 hours. The interval of
I magi ng or image transm ssion in the electron m croscope
13 can be set at 1 to 2 hours by input devices such as a
keyboard 14 and a mouse 15. The mesenchymal stemcell 30
(second stemcell) fed into the fourth flat culture
container is fixed to the bottomof the culture container
as time el apses, cultured by the culture liquid 23, and
gradually proliferated (differentiated) on the bottom of
the culture container to form a col ony.

[ 0153]

The computer 11 stores a magnified view of a plane
shape of the stemcell 30 (second stemcell) transmtted
fromthe el ectron mcroscope 13 and an imaging time in a
storage area so as to be associated with a donor identifier
and a stemcell identifier. The computer 11 displays the
magni fied view of the plane shape of the stem cell 30
transmtted fromthe el ectron m croscope 13 and the i magi ng

time on the display 17. Those in charge confirm(visually
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recogni ze) the magnified view of the plane shape of the
stem cell 30 displayed on the display 17 at an interval
of approx. 1 to 2 hours for 36 to 48 hours, and observe
changes in the plane shape of the stemcell 30. Those in
charge may directly observe changes in the plane shape of
the stemcell 30 fromthe observati on wi ndowof the el ectron
m croscope 13 at an interval of approx. 1 to 2 hours for
36 to 48 hours.

[0154]

The initial plane shape of the stemcell 30 (second
stemcell) is an approximately circular shape, and when
t he plane shape of the stemcell 30 is the approximtely
circul ar shape, the stemcell 30 is not fixedto the bottom
of the fourth flat culture container (inner surface of
bottomwal | ), which does not allowthe stemcell 30to start
proliferation (differentiation). The plane shape of the
stemcell 30 (second stemcell) deformed is primarily the
approxi mately circul ar shape before being fixed, and a fl at
shape whenthe stemcel |l 30 el ongates (expands) i namor phous
shape in one direction (predeterm ned direction), thereby
fixing the stemcell 30 to the bottomof the fourth fl at
culture container (inner surface of bottom wall) and
all owing the stemcell 30 to start proliferation
(activation).

[0155]

Those i n charge, according to the observation in the
step of second fixing a stemcell, as illustrated in FIG.
20, when the magni fied view of the plane shape of the stem

cell 30 (second stem cell) displayed on the display 17
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remai ns observed as an approximately circul ar shape,
determ ne that the stemcell 30 is not fixed to the bottom
of the fourth flat culture container (inner surface of
bottomwal | ), and conti nuously observe changesinthe plane
shape of the stemcell 30 at an interval of approx. 1 to
2 hours. Those in charge, as illustrated in FIG 21, when
the plane shape of the stem cell 30 (second stem cell)
di spl ayed on the display 17 is deformed fromthe
approximately circular to the primarily approxi mately
circular and amor phous fl at shape, determ ne that the stem
cell 30 is fixed to the bottom of the culture container.
[0156]

The use of a large culture container in which the
capacity exceeds 60cc and the bottom surface area exceeds
72mm? when t he stemcell 30 (second stemcell) isfixedfails
to readily fix the stemcell 30 to the bottom surface of
t he contai ner and sl ows down t he proliferation of the stem
cell 30, but the method for producing a culture product
| i quid, using the fourth flat culture container havingthe
capacity and the bottom surface area, canreadily fix the
stemcell 30 to the bottom of the culture container and
i medi ately proliferate the stemcell 30 in the culture
container. The method for producing a culture product
liquid allows the fourth flat culture container to
statically stand at approxi mately the same tenperature as
the body tenmperature for a period of 36 to 48 hours, and
observes the deformati on of the stemcell 30 (second stem
cell) fromtheinitial plane shapeinthe culture container

at an interval of approx. 1 to 2 hours for the period of
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36t048 hours, thereby never failingtoconfirmdeformation
of the stemcell 30 and properly confirmng the fixation
of the stemcell 30 to the bottomof the culture container.
[0157]

According to the observation in the step of second
fixing a stem cell step, as illustrated in FIG 22, the
mesenchymal stem cell 30 (second stemcell) is deformed
fromthe approximately circular (initial plane shape) to
the primarily approximately circular and amorphous fl at
shape, and a step of confirmng the fixation of the stem
cell 30 to the bottomof the fourth flat culture container
is followed by a step of second culturing a stem cell.
Those in charge such as doctors, nurses, and researchers,
after confirmng the fixation of the stemcell 30 to the
bottom of the fourth flat culture container, click a stem
cell second fixing end button di splayed on the display 17.
When the stem cell second fixing end button is clicked,
the computer 11 displays a stemcell second fixing end
message, a stem cell second culture observation button,
and a stemcell second culture end button on the display
17.

[0158]

Those in charge discharge the culture liquid 23 fed
into the fourth flat culture container fromthe culture
container inthe step of second culturing a stemcell step,
and feed (store) a newculture liquid 23 into the culture
container. Those in charge take the fourth flat culture
cont ai ner out of aspeci men hol der of anelectron m croscope

16, and di schargethe cultureliquid23fedintotheculture
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container inthe step of first fixing a stemcell fromthe
culture container, using aninjector or a pipette, and feed
(store) anewcultureliquid?23intothe culture container,
using an injector or a pipette.

[0159]

Those in charge maintain the fourth flat culture
cont ai ner at approxi mately the same temperature as the body
temper at ure of (approx. 37°C), allowit tostatically stand
for 36 to 48 hours (statically without movement), observe
the total area of the stemcell 30 fixed to the bottom of
the culture container in relation to the bottom surface
area of the culture container with an electron m croscope
13 at an interval of approx. 1 to 2 hours for the period
of 36 to 48 hours, and determ ne whether the total area
of the stemcell 28 reaches a target ratio (fourth target
rati o) of the bottom surface area of the culture contai ner
or not. The fourth target ratio of the total area of the
stemcell 30 is 88 to 92% (88 to 92% confluent) of the
bottom surface area of the culture container.

[0160]

Those in charge, after feeding a new culture liquid
23 into the fourth flat culture container, click a second
culture observation button, and place (set) the culture
container in a specimen holder of the el ectron m croscope
13. A spacer 42 is positioned between an upper surface 40
of the speci men hol der 39 of an el ectron mcroscope 16 and
a bottom portion of the fourth flat culture container so
as to keep the bottom portion of the fourth flat culture

cont ai ner rai sed by t he spacer 42, allowthe bottomportion
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of the fourth flat culture container and the top portion
(feed hole) of the fourth flat culture container to stay
at higher and | ower positions, respectively, and mai ntain
the fourthflat culture container at a predetermnedtilted
angle (see FIG 8). Also, a spacer 42 may be positioned
bet ween t he upper surface 40 of the speci men hol der 39 of
the el ectron m croscope 16 andthe top portion of thefourth
flat culture container so as to keep the top portion of
the fourth flat culture container raised by the spacer 42,
all owthe top portion of the fourth flat culture container
and t he bottomportion of the fourth flat culture container
to stay at higher and | ower positions, respectively, and
mai ntain the fourth flat culture container at a
predetermined tilted angle. The tilted angle a2 of the
fourth flat culture container in relation to the upper
surface 40 of the speci men hol der 39 ranges from2 to 5°,
preferably 2 to 3°.
[0161]

The met hod for producing a culture product |iquid,
after confirmng the fixation of the stem cell 30,
di scharges the cultureliquid?23inthe fourth flat culture
contai ner and feed a newculture liquid 23 into the fourth
flat culture container, thereby assuredly encouraging the
proliferation of the stemcell 30. The method for
produci ng a cul ture product Iiquid places the fourth fl at
culture container in relation to the upper surface 40 of
t he speci men hol der 39 at thetiltedangle, thereby all owi ng
the stemcell 30 and the culture liquid 23 in the fourth

flat culturecontainertotilt tothe sideof thetop portion
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of the fourth flat culture container (or the side of the
bottom portion), causing the water pressure of the stem
cell 30 and the culture Iiquid 23 to increase on the side
of the top portion of the fourth flat culture container
(or side of the bottom portion), allowing the stem cel
30 to concentrate on the side of the bottomportion of the
fourth flat culture container (or side of thetop portion),
and thus increasing the activity of the stemcells 30 to
readily and i mmedi ately fix the stemcell 30 on the bottom
of the fourth flat culture container.

[0162]

The display 17 displays a stem cell second culture
observati on under-way message and a stem cell second
culture end button. Those in charge, after confirm ng the
fixation of the stemcell 30, discharge the culture liquid
23 fromthe culture container, feed a new culture liquid
23 into the culture container to assuredly encourage the
proliferation of the stemcell 30 (second stem cell).
[0163]

The el ectron m croscope 13 images a magnified view
of a plane shape of the stem cell 30 of the fourth fl at
culture container at an interval of approx. 1 to 2 hours,
and transmts the magnified view of the plane shape of the
stemcell 30 to the computer 11 at an interval of approx.
1to2hours. Theinterval of i maging or i mmge transm ssion
in the electron mcroscope 13 can be set at 1 to 2 hours
by i nput devices such as a keyboard 14 and a mouse 15. The
computer 11 stores a magnified view of a plane shape of

the stemcell 30 (second stemcell) transmtted fromthe
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el ectron mcroscope 13 and an imaging time in a storage
area so as to be associated with a donor identifier and
a stemcell identifier. The computer 11 displays the
magni fied view of the plane shape of the stem cell 30
transmtted fromthe el ectron m croscope 13 andthe i magi ng
time on the display 17.

[0164]

Those in charge confirm (visually recognize) the
magni fied view of the plane shape of the stem cell 30
di spl ayed on the display 17 at an interval of approx. 1
to 2 hours for 36 to 48 hours, and observe the total area
of the stemcell 30 (second stemcell) fixed to the bottom
of the fourth flat culture container in relation to the
bottom surface area of the culture container, and
determ ne whet her the total area of the stemcell 30 reaches
atarget ratio (fourth target ratio) (88 to 92%confl uent)
of the bottom surface area of the culture container or not.
Those in charge may directly observe the total area of the
stemcell 30 inrelationto the bottom surface area of the
culture container fromthe observation wi ndow of the
el ectron m croscope 13 at an interval of approx. 1 to 2
hours for 36 to 48 hours, and determ ne whether the total
area of the stemcell 30 reaches a target ratio (88 to 92%
confluent) of the bottom surface area of the culture
contai ner or not.

[0165]

Those i n charge, according to the observation inthe

step of second culturing a stemcell, as illustrated in

FI G 21, when the total area of the stemcell 30 (second
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stem cell) displayed on the display 17 does not reach a
target ratio (fourth target ratio) (88 to 92% confl uent)
of the bottom surface area of the fourth flat culture
container, continuously observe the total area of the stem
cell 30 in relation to the bottom surface area of the
culture container at an interval of approx. 1 to 2 hours.
When the total area of the stemcell 30 reaches a target
ratio (fourth target ratio) of the total area of the
magni fi ed vi ewdi spl ayed onthe display 17, it is determ ned
that the total area of the stemcell 30 reaches a target
rati o of the bottom surface area of the fourth flat culture
cont ai ner.

[0166]

According to the observation in the step of second
culturing a stemcell, as illustrated in FIG 22, the stem
cell 30 of the fourth flat culture container (second stem
cell) isproliferatedonthe bottom(inner surface of bottom
wall) to allow the stemcell 30 to forma colony and its
pl ane shape to expand, and when the total area of the stem
cell 30 displayed on display 17 reaches a target ratio
(fourth target ratio) (88 to 92% confluent) of the
bottom surface area of the culture container, asingletype
of mesenchymal stemcell 30 proliferated (differentiated)
fromthe fourth flat culture container is extracted.
[0167]

The (residual) cultureliquid 23 storedinthe fourth
flat culture container contains apredeterm ned metabolite
secreted fromits stemcell 30 in the process of culturing

(proliferating) a single type of mesenchymal stemcell 30
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(second stemcell), and the culture liquid 23 that is

residual inthe fourth flat culture container is aculture
product liquid?24. Those in charge, after confirm ng that
thetotal area of thestemcell 30 (second stemcell) reaches
atarget ratio (fourth target ratio) of the bottom surface
area of the fourth flat culture container, click a stem
cell second culture end button displayed on the display
17. Whenthe stemcell second culture endbuttonisclicked,
the computer 11 displays a stem cell second culture end

button and a stemcell second extracti on end button on the

di splay 17.
[0168]
FIG 23 is a diagramillustrating one exanple of a

stemcell 30 (second stemcell) and aculture product |liquid
24 stored. Thoseincharge suck the culture product liquid
24 (culture liquid 23) fed into the fourth flat culture
container fromthe culture container, using a pipette, and
store the culture product liquid 24 inthe pipette. Then,
those in charge, after washing the fourth flat culture
container withPBS, feedatrypsinsolutionintotheculture
container. When the trypsin solution is fed into the
fourth flat culture container, the mesenchymal stem cel
30 (second stemcell) fixed to the bottom of the culture
contai ner peels off the bottom by the trypsin solution,
floating up to the surface of the trypsin solution. Those
i n charge, after sucking the stemcell 30 using a pipette,
and storing the stemcell 30 in the pipette, click a stem
cell second extraction end button. When the stem cel

second extraction end button is clicked, the display 17
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di spl ays a stemcell storing container data storing button
and a product liquidstoringcontainer data storing button.
[0169]

Those i n charge, after extracting the culture product
liquid 24 and the stemcell 30 (second stemcell), prepare
a stemcell storing container 19 and a product |iquid
storing container 20, affix an IC tag 18 on the outer
peri pheral surface of its stemcell storing container 19,
and affix an 1Ctag 18 on the outer peripheral surface of
Its product liquid storing container 20. Those in charge
click the stemcell storing container data storing button,
and using an ICtag reader/writer 12, store in the ICtag
18 of the stemcell storing container 19 donor data and
stemcell data of the ICtag 18 affixed to the fourth fl at
culture container. Further, those in charge click the
product |liquid storing container data storing button, and
using an IC tag reader/writer 12, store in the IC tag 18
of the product liquid storing container 20 donor data and
stemcell data of the ICtag 18 affixed to the fourth fl at
culture container. After each of the datais storedinthe
IC tag 18 of each of the containers 19, 20, the display
17 displays an initial screen.

[0170]

Those in charge feed (store) the stemcell 30 (second
stemcell) into the stem cell storing container 19 from
the pipette. Asingletype of msenchymal stemcell 30 fed
into the stem cell storing container 19 is a single and
specifictype of mesenchymal stemcell to be cul tured havi ng

activity obtained by removi ng undesired mesenchymal stem
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cell. Those in charge, after feeding the stemcell 30 (a
single type of mesenchymal stemcell) into the stemcell
storing container 19 fromthe pi pette, storeits stemcell
storing container 19 inarefrigerator 14 or a freezer 14.
The single type of mesenchymal stemcell 30 (second stem
cell) is placed in the stemcell storing container 19 and
stored in the refrigerator 14 or the freezer 14 at a
predeterm ned tenperature (3 to 5°C or refrigerated) for
a predeterm ned period of time.

[0171]

Those in charge feed (store) the culture product
liquid24 intothe product liquidstoringcontainer 20 from
the pipette. The culture product liquid 24 fed into the
product |iquid storing container 20 contains a
predeterm ned metabolite secreted froma single and
specific type of mesenchymal stemcell 30 to be cultured
havi ng activity obtai ned by removi ng undesired mesenchymal
stemcell. Those in charge, after feeding the culture
product Iiquid?24intothe product |iquidstoringcontainer
20 from the pipette, store its product |liquid storing
container 20 in a refrigerator 14 or a freezer 14. The
culture product liquid 24 is placed in the product liquid
storing container 20 and stored in the refrigerator 14 or
the freezer 14 at a predeterm ned tenmperature (3 to 5°C

or refrigerated) for a predeterm ned period of time.

EXPLANATI ONS OF LETTERS OR NUMERALS

[0172]

10 Activated stem cell culturing system
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Comput er

| C tag reader/writer

El ectron m croscope

Refriger at
Keyboard
Mouse

Di spl ay

I C tag

Stem cel

or or freezer

storing container

Product liquid storing container

First flat culture container (first culture container)

Dor mant st

emcell (mesenchymal dormant stem cell)

Culture liquid

Cul ture product liquid
Bott om

M xed culture liquid

Activated stemcel |

Second fl at

cont ai ner)

29
30
31
32
33
34
35
36
37
38

Bottom

Stem cel

(mesenchymal

cul ture cont ai ner

(mesenchymal activated stemcell)

(second culture

second stem cell)

Raw bone marrow | i quid

Gl ass test

Test tube

tube

rack

Constant temperature bath

I ntermedi ate-I| ayer

Gl ass test
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Centrifugal separator

Stem cel
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40
41
42
43
44
45
46
47

Speci men hol der
Upper surface
Bottom portion
Spacer

Top portion
Feed hol e
Bottom portion
Top portion

Feed hol e
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CLAI M5

1. A nmethod for producing activated stem cells for
preparing a single type of activated stem cell by
activating a single type of dormant stemcell in a dornmant
state after storing for a predeterm ned period of tine a
single type of stem cell prepared by culturing a bone
marrow liquid collected from a donor, the nethod
conprising the steps of:

fixing a dormant stem cell for feeding the single
type of dormant stemcell, a predeterm ned culture |iquid,
and a culture product liquid prepared in the process of
culturing the single type of stem cell as an ingredient
of the dormant stem cell before storing the dormant stem
cell intoafirst culture contai ner having a predeterm ned
capacity and a bottomsurface of a predeterm ned area, and
fixing the dormant stem cell to the bottom of the first
cul ture container; and

culturing a dormant stemcel |l for discharging a m xed
culture liquid of the culture liquid and the culture
product liquid from the first culture container after
fixing the dormant stem cell to the bottom of the first
culture container by the step of fixing a dormant stem
cell, feeding a new culture liquid and a new culture
product liquidintothe first culture container, culturing
the dormant stem cell fixed to the bottom of the first
culture container using a new mxed culture liquid of a
new culture liquid and a new culture product |iquid,
proliferating and activating the dormant stem cell unti
the total area of the dormant stem cell reaches a first
target ratio of 70 to 80% of the bottom surface area of
the first culture container, and transform ng the dormant
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stemcell into the single type of activated stem cell

wherein in the step of fixing a dormant stem cell
the first culture container is allowed to statically stand
at approximately the sane tenperature as the body
tenperature at a predetermned tilted angle for 12 to 24
hours, the deformation of a dormant stem cell from the
initial plane shape in the first culture container is
observed at an interval of 1 to 2 hours for the period of
12 to 24 hours, and when the dormant stemcell is deforned
from the initial plane shape to a predeterm ned plane
shape, it is determined that the dormant stem cell is
fixed to the bottomsurface of the first culture contai ner,

whereinin the step of culturing a dormant stemcel |,
the first culture container is allowed to statically stand
at approximately the sane tenperature as the body
tenperature at a predetermned tilted angle for 36 to 48
hours, and the total area of the dormant stem cell fixed
to the bottom surface of the first culture container in
relation to the bottomsurface area of the first culture
contai ner is observed at an interval of 1 to 2 hours for
the period of 36 to 48 hours,

wherein the initial plane shape of the dormant stem
cell is an approximately circular shape, and the plane
shape of the dormant stem cell deforned is primarily the
approximately circul ar shape, and a flat shape when the
dormant stem cell elongates in anorphous form in one
direction, and in the step of fixing a dormant stemcell,
when the dormant stem cell is deformed to the anorphous
flat shape, it is determned that the dormant stem cell
iIs fixed to the bottom surface of the first culture

cont ai ner,

102



wherein the culture product liquid, in the process
of culturing the single type of stem cell, contains a
predeterm ned netabolite secreted fromthe single type of
stemcell, and

wherein these stemcells are nesenchymal stemcells,

the method further conprising the steps of: fixing
an activated stem cell for extracting from the first
culture container the activated stem cell when the total
area of the dormant stem cell reaches the first target
ratio of the bottomsurface area of the first culture
container, feeding the activated stem cell extracted, a
new culture liquid, and a new culture product liquid into
a second cul ture contai ner having a predeterm ned capacity
and a bottomsurface of a predeterm ned area, the capacity
being I arger than the first culture container, and fixing
the activated stemcell to the bottomof the second culture
container; and culturing an activated stem cell for
culturing the activated stemcell fixed to the bottom of
the second culture container by the step of fixing an
activated stemcell, and proliferating the activated stem
cell until the total area of the activated stem cell
reaches a second target ratio of the bottomsurface area
of the second culture contai ner,

wherein in the step of culturing an activated stem cell

a mxed culture liquid of the culture liquid and the
culture product liquid is discharged from the second
culture container after fixing the activated stemcell to
the bottom of the second culture contai ner by the step of
fixing an activated stemcell, a newculture liquid and a
new cul ture product liquid are fed into the second culture
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container, and the activated stemcell fixed to the bottom
of the second culture container is cultured, using a new
m xed culture liquid of a new culture liquid and a new
cul ture product liquid,

wherein in the step of fixing an activated stemcell, the
second culture container is allowed to statically stand
at approximately the sane tenperature as the body
tenperature at a predetermned tilted angle for 36 to 48
hours, the deformation of the activated stemcell fromthe
initial plane shape in the second culture container is
observed at an interval of 1 to 2 hours for the period of
36 to 48 hours, and when the activated stem cell is
defornmed fromthe initial plane shape to a predeterm ned
pl ane shape, it is determ ned that the activated stem cel

is fixed to the bottom surface of the second culture

cont ai ner,

wherein the initial plane shape of the activated stemcel
Is an approximately circular shape, and the plane shape
of the activated stem cell deformed is prinmarily the
approximately circul ar shape, and a flat shape when the
activated stem cell elongates in anorphous form in one
direction, and in the step of fixing an activated stem
cell, when the activated stem cell is deforned to the
anor phous flat shape, it is determned that the activated
stemcell is fixed to the bottom surface of the second
cul ture contai ner

wherein the second target ratio of the total area of the
activated stem cell is 88 to 92% of the bottom surface
area of the second culture container, and in the step of
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culturing an activated stem cell, the second culture
container is allowed to statically stand at approximtely
the sanme tenperature as the body tenperature at a
predetermned tilted angle for 36 to 48 hours, and the
total area of the activated stemcell fixed to the bottom
surface of the second culture container inrelation to the
bottom surface area of the second culture container is
observed at an interval of 1 to 2 hours for the period of
36 to 48 hours,

wherein the single type of stemcell is prepared by
the steps of: first fixing a stemcell for separating in
three |l ayers a bone marrow | i quid collected fromthe donor,
extracting an internediate-layer bone marrow liquid
positioned in an internediate |ayer of the bone marrow
liquid separated in three |layers, feeding the
i nternedi ate-1ayer bone marrow | i quid and a predeterm ned
culture liquid into a third culture container having a
predeterm ned capacity and a bottom surface of a
predeterm ned area, and fixing a first stemcell contained
in the intermedi ate-1ayer bone marrow liquid to the bottom
surface of the third culture container; first culturing a
stemcell for discharging the culture liquid in the third
culture container after fixing the first stemcell to the
bottom surface of the third culture container by the step
of first fixing a stemcell, feeding a new culture liquid
intothe third culture container, culturing the first stem
cell, and proliferating the first stem cell wuntil the
total area of the first stemcell reaches a third target
ratio of the bottomsurface area of the third culture
container; second fixing a stem cell for centrifugally
separating in three layers the first stem cell cultured
by the step of first culturing a stemcell, extracting a
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second stemcell positioned in the | owernost |ayer of the
first stem cell separated in three |layers, feeding the
second stem cell and a new culture liquid into a fourth
culture container having a predeterm ned capacity and a
bottomsurface of a predeterm ned area, the capacity being
| arger than the third culture container, and fixing the
second stem cell to the bottom of the fourth culture
container; and second «culturing a stem cell for
di scharging a culture liquid in the fourth <culture
container after fixing the second stemcell to the bottom
of the fourth culture container by the step of second
fixing a stemcell, feeding a new culture liquid into the
fourth culture container, culturing the second stem cell
and proliferating the second stem cell until the tota
area of the second stemcell reaches a fourth target ratio
of the bottom surface area of the fourth culture container,
and

wherein the culture product liquid is a residual
culture liquid obtained by extracting the single second
stemcell fromthe fourth culture container.

2. The nethod for producing activated stemcel|ls according
to claim1, wherein in the step of fixing a dormant stem
cell and the step of culturing a dormant stem cell, a
tilted angle of the first culture container ranges from 2
to 5°, and in the step of fixing an activated stem cell
and the step of culturing an activated stemcell, atilted
angl e of the second culture contai ner ranges from2 to 5°.

3. The nethod for producing activated stemcells according
toclaiml or claim2, whereinin the step of first fixing
a stemcell and the step of first culturing a stem cell
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atilted angle of the third culture container ranges from
2 to 5°, and in the step of second fixing a stemcell and
the step of second culturing a stemcell, a tilted angle
of the fourth culture container ranges from2 to 5°.
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