DESCRI PTI ON

METHOD FOR MANUFACTURI NG CULTURE PRODUCT LI QUI D

TECHNI CAL FI ELD

[0001]

The present invention relates to a method for
manuf acturing a culture product |iquid that manufactures
a culture product liquid, using a stemcell made from a

bone marrow liquid collected from a donor.

BACKGROUND
[0002]

Conventionally disclosed is a stem cell culture
apparatus including a culture tank, a culture liquid
filling up inside the culture tank, and a support having
a height difference on the support surface and coated with
astemcell -adhesionmaterial, inwhichaplurality of | ower
portions providing a height difference on the support
surface is present (see Patent Document 1). The stemcel
culture apparatus is configured to float the support in
the culture liquid, and proliferate the stemcell, which
is adhered on the support surface through the stem cell
adhesion material in a dispersed condition, without

peeling-off fromthe support surface.

PRI OR ART DOCUMENTS
PATENT DOCUMENTS
[ 0003]



Pat ent Docunent 1: JP-A-2014-183770

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

Inthe stemcell culture apparatus di sclosed i n Patent
Document 1, a culture liquidincludingcultured stemcells
is discarded as waste material. The culture liquid
i ncluding the cultured stemcells, containing metabolites
secreted fromthese stemcells, can be used for disease
treat ment and cosmetic uses. Nevertheless, since various
types of stemcells are present in a tissue or its cells
collected froma donor, culturing such stemcells | eads
totheir own proliferation, andtheresultingvarioustypes
of metabolites secretedfromthese stemcell s are contai ned
in the culture liquid, thereby unsuccessfully
manuf acturing a culture product |iquid having the only
specific effect on each di sease treat ment or cosmeti c use.
[ 0005]

The present i nventi on has an obj ect to provi de a met hod
for manufacturing a culture product liquid capabl e of
manuf acturing a culture product liquid containing a
predeterm ned metabolite secreted froma single type of
stem cell and having the only specific effect on each

di sease treatment or cosmetic use.

MEANS FOR SOLVI NG THE PROBLEM
[ 0006]



To solve these problems, the present invention
provi des a method for manufacturing a culture product
liquid that manufactures a culture product |iquid, using
a stemcell made froma bone marrow | iquid collected from
a donor.

[ 0007]

The met hod f or manufacturing a cul ture product liquid
according to the present invention includes: separating
a bone marrowliquidfor separatinginlayers a bone marrow
liquid collected from a donor; extracting a bone marrow
liquid for extracting an intermedi ate-|layer bone marrow
| iquid positioned in an intermediate |layer of the bone
marrow |l i quid separatedinlayers by the step of separating
a bone marrowliquid; first fixing astemcell for feeding
the intermedi ate-|l ayer bone marrow!l i quid extracted by the
step of extracting a bone marrowl i quid and a predeterm ned
culture liquid into a first culture container having a
predeterm ned capacity and a bottom surface of a
predeterm ned area, allowing the first culture contai ner
to statically stand for a predeterm ned period of time,
and fixing a first stemcell contained in the
i ntermedi ate-1ayer bone marrowliquidto a bottomsurface
of thefirst culture container; first culturingastemcel
for discharging the culture liquid in the first culture
container after fixing the first stemcell to the bottom
surface of thefirst culture container by the step of first
fixing a stemcell, feeding a new culture liquid into the
first culture container, allowing the first culture

container to statically stand for a predeterm ned period



of time, and culturing the first stemcell until the total
area of the first stemcell reaches a first target ratio
of the bottom surface area of the first culture container;
first collecting astemcell for collecting the first stem
cell fromthe first culture container when the total area
of the first stemcell reaches the first target ratio in
the process of culturing the first stemcell by the step
of first culturing a stemcell; separating a stemcell for
centrifugally separating in |layers the first stem cel
collected by the step of first collecting a stem cell;
second col l ecting a stemcell for collecting a second stem
cell positioned in the | owermost | ayer of the first stem
cell separated in |layers by the step of separating a stem
cell; second fixing astemcell for feeding the second stem
cell collected by the step of second coll ecting astemcell
and a predeterm ned culture liquid into a second culture
container having a |larger capacity and a bottom surface
of a larger bottom surface area than the first culture
container, allowi ng the second culture container to
statically stand for a predeterm ned period of time, and
fixingthe second stemcell toabottomsurface of the second
culture container; second culturing a stem cell for

di scharging the culture Iiquid in the second culture
container after fixing the second stemcell to the bottom
surface of the second culture container by the step of
second fixing a stemcell, feeding a new culture liquid
into the second culture container, allowing the second
culture container to statically stand for a predeterm ned

period of time, and culturing the second stemcell until



the total area of the second stem cell reaches a second
target ratio of the bottom surface area of the second
culture container; and first extracting a culture product
liquid for extracting fromthe second culture container
a culture product liquid containing a predeterm ned

met abolite secreted fromthe single type of second stem
cell proliferated when the total area of the second stem
cell reaches the second target ratio in the process of
culturing in the step of second culturing a stem cell.
[0008]

As one example of the method for manufacturing a

culture product liquid of the present invention, in the
steps of first fixing a stemcell and first culturing a
stemcell, the first culture container is allowed to

statically stand at a predetermned tilted angle for a
predeterm ned period of time, and in the steps of second
fixing a stemcell and second culturing a stemcell, the
second culture container is allowed to statically stand

at a predeterminedtilted angle for a predeterm ned peri od

of time.
[ 0009]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, the
met hod for manufacturing a culture product liquid

I ncludes: second coll ecting a stemcell for collectingthe
second stemcell fromthe second culture container after
extractingaculture product liquidfromthe second culture
contai ner by the step of first extracting aculture product

liquid; third fixing a stem cell for feeding the second



stemcell collected by second collecting a stemcell and
anewcultureliquidintoathird culture container having
a predeterm ned capacity and a bottom surface of a
predeterm ned area, the capacity and the bottom surface
area being |larger than the second culture container,

all owing the third culture container to statically stand
for a predeterm ned period of time, and fixing the second
stem cell to a bottom surface of the third culture
container; thirdculturing astemcell for dischargingthe

cultureliquidinthethirdculture container after fixing

the second stemcell to the bottom surface of the third
culture by the step of third fixing a stemcell, feeding
a new culture liquid into the third culture container,

all owing the third culture container to statically stand
for apredeterm ned periodof time, andculturingthe second
stem cell until the total area of the second stem cel
reaches a third target ratio of the bottom surface area
of the third culture container; and second extracting a
culture product liquid for extracting fromthe third
culture container a culture product liquid containing a
predeterm ned metabolite secreted fromthe single type of
second stemcell proliferated when the total area of the
second stem cell reaches the third target ratio in the

process of culturing inthe step of third culturing a stem

cell.
[0010]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, inthe
steps of third fixing a stemcell and third culturing a



stemcell, the third culture container is allowed to
statically stand at a predetermned tilted angle for a
predeterm ned period of time.
[0011]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, in the
step of separating a bone marrowliquid, 2to 3cc of a bone
marrow liquidis collected fromthe donor, 2 to 3cc of the
bone marrow liquid is fed into a vertically elongating
separation container, the separation container is allowed
to statically stand at approxi mately the same temperature
as the body temperature for a predeterm ned peri od of ti me,
and t he bonemarrowliquidisvertically separatedinlayers
inthe separation container, andin the step of extracting
a bone marrow liquid, and the intermedi ate-|ayer bone
marrow | i quid positioned in the intermedi ate | ayer of the
bone marrow | i quid separated in |layers in the separation
container is extracted.
[0012]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, the
capacity of the first culture container is approx. 20 to
30cc, the initial plane shape of the first stemcell is
an approximately circular shape, and the plane shape of
thefirst stemcell deformedis primarily the approxi mately
circul ar shape, and a flat shape when the first stemcel
el ongates in amorphous formin one direction, and in the
step of first fixing a stemcell, the first culture

container is allowed to statically stand at approxi mately



the same temperature as the body tenperature for a period
of 12 to 24 hours, the deformation of the first stemcell
fromtheinitial plane shapeinthe first culture container
I's observed at an interval of approx. 1 to 2 hours for the
period of 12 to 24 hours, and when the first stemcell is
deformed fromthe initial plane shapeto the amorphous fl at
shape, it is determ ned that the first stemcell is fixed
to the bottom surface of the first culture container.
[0013]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, in the
step of first collecting a stemcell, the first culture
container is allowed to statically stand at approxi mately
the same tenperature as the body tenperature for a period
of 36 to 48 hours, and the total area of the first stem
cell fixed to the bottom surface of the first culture
container in relation to the bottom surface area of the
first culture container area is observed at an interval
of approx. 1 to 2 hours for the period of 36 to 48 hours.
[0014]

As anot her exampl e of the method for manufacturing
acultureproduct l'iquidof thepresent invention, thefirst
target ratio of the total area of the first stemcell is
70 to 80% of the bottom surface area of the first culture

cont ai ner..

[0015]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, inthe
step of separating a stemcell, the first stemcell is fed



I nto a separation container, the separation container is
placed in a centrifugal separator to centrifugally
separate the first stemcell, and in the step of first
collecting a stemcell, the second stem cell positioned
inthel owermost | ayer of thefirst stemcell centrifugally
separated in layers in the separation container is
col | ect ed.
[0016]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, the
capacity of the second culture container is approx. 40 to
60cc, the capacity of thethirdculturecontainer isapprox.
70 to 80cc, theinitial plane shape of the second stemcel
i's an approxi mately circul ar shape, the pl ane shape of the
second stemcell deformed is primarily the approxi mately
circul ar shape, and a fl at shape when the second stemcel |
el ongates i n amor phous formin one direction, inthe steps
of second fixing a stemcell and third fixing a stemcell,
the second and the third culture containers are all owed
to statically stand at approximately the same temperature
as the body temperature for a period of 36 to 48 hours,
t he deformati on of the second stemcell fromthe initi al
pl ane shape in the second and third culture containers is
observed at an i nterval of approx. 1to 2 hours for a peri od
of 36 to 48 hours, and when t he second stemcell is deformed
fromthe initial plane shape to the amorphous fl at shape,
it is determ ned that the second stemcell is fixed to the
bottom surface of the second and the third culture

cont ai ners.



[0017]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, in the
steps of second collecting the stemcell and third
collecting the stemcell, the second and the third culture
containers are allowed to statically stand at
approxi mately the same t emperature as t he body temperature
for a period of 36 to 48 hours, the total area of the second
stem cell fixed to the bottom surface of the second and
the third culture containers in relation to the
bottom surface area of the second and the third culture
containers is observed at an interval of approx. 1 to 2
hours for the period of 36 to 48 hours.
[0018]

As anot her exampl e of the method for manufacturing
a culture product liquid of the present invention, the
second target ratio of the total area of the second stem
cell is 88 to 92%of the bottom surface area of the second
culture container, and the third target ratio of the tot al
area of the third stemcell is 88 to 92% of the
bottom surface area of the third culture container.
[0019]

As anot her exampl e of the method for manufacturing
aculture product l'iquidof thepresent invention, thefirst

and second stem cells are mesenchymal stem cells.

EFFECT OF THE | NVENTI ON
[ 0020]
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The met hod f or manufacturing a culture product liquid
according to the present invention extracts an
i ntermedi ate-1ayer bone marrow liquid positioned in an
I ntermedi ate | ayer of the bone marrow |l iquid separated in
| ayers, cultures theintermedi ate-|ayer bone marrowl i quid
together with a culture liquid, fixes a first stem cell
toabottomsurfaceof thefirst culturecontainer, collects
the first stemcell fromthe first culture container when
thetotal area of thefirst stemcell reaches afirst target
ratio of the bottom surface area of the first culture
container area while culturing the first stem cell,
collects a second stem cell positioned in the | owermost
| ayer of the first stemcell separated in |ayers, cultures
the second stemcell together with a culture liquid, fixes
t he second stemcell to a bottomsurface of a second culture
container, feeds a new culture liquid into the second
cul ture container, cultures the second stemcell, and
extracts fromthe second culture container a culture
product |iquid containing a predeterm ned metabolite
secreted from the single type of second stem cel
proliferated when the total area of the second stem cel
reaches a second target ratio of the bottom surface area
of the second culture container inthe process of culturing
the second stemcell, therefore using the single type of
second stem cell cultured, various types of metabolites
secretedfromvarious types of stemcell s are not cont ai ned,
but only a predeterm ned metabolite secreted fromthe
single type of second stemcell is contained, and a culture

product |iquid capable of providing the only specific
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effect on predeterm ned di seases, and predeterm ned
cosmetic uses such as skin care, hair care, and body care
can be manufactured, a culture product |iquid capabl e of
effective use in treating predeterm ned di seases can be
manuf actured, and a culture product |iquid capable of
effective use in predeterm ned cosmetic uses can be
manuf actured. The method for manufacturing a culture
product |iquid can manufacture a culture product |iquid,
using a pure (clear) second stemcell obtained by removi ng
unnecessary stemcell, and all owthe cul ture product Iiquid
to contain only a predeterm ned metabolite secreted from
a single type of second stem cell, thereby providing a
significant effect of treating predeterm ned di seases and
manuf acturing a culture product Iiquideffectiveincuring
such di seases, which makes it possible to manufacture a
culture product liquid having a significant effect on
predeterm ned cosmetic uses.

[0021]

The met hod f or manufacturing a culture product |iquid,
which allows the first culture container to statically
stand at a predeterm ned tilted angle for a predeterm ned
period of time in the steps of first fixing a stem cel
and first culturing a stemcell, and allows the second
culture container to statically stand at a predeterm ned
tilted angl e for apredeterm ned periodof timeinthe steps
of second fixing a stemcell and second culturing a stem
cell, can assuredly fix the first stemcell to the bottom
surface of the first culture container and assuredly

encourage the proliferation of the first stem cell by
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all owing the first culture container to statically stand
at a predeterminedtilted angle for a predeterm ned peri od
of time inthe steps of first fixing a stemcell and first
culturing a stemcell. The method for manufacturing a
culture product liquid can assuredly fix the second stem
cell tothe bottomsurface of the second culture contai ner
and assuredly encourage the proliferation of the second
stem cell by allowing the second culture container to
statically stand at a predetermned tilted angle for a
predeterm ned period of timeinthe steps of second fi xing
a stem cell and second culturing a stem cell.

[0022]

The met hod f or manufacturing a culture product |iquid,
whi ch col l ects the second stemcell fromthe second cul ture
container after extracting a culture product liquid from
t he second cul ture container, culturesthe second stemcel |
together with a culture liquid, fixes the second stemcell
to a bottom surface of a third culture container having
a |l arger capacity and a bottomof a |l arger bottom surface
area than the second cul ture container, feeds anewcul ture
liquid into the third culture container, cultures the
second stem cell, and extracts fromthe third culture
container a culture product liquid containing a
predeterm ned metabolite secreted froma single type of
second stemcell proliferated when the total area of the
second stem cell reaches the third target ratio of the
bottom surface area of the third culture container in the
process of culturingthe second stemcell, further cultures

the second stemcell in the third culture container,
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extracts fromthethirdculture container aculture product
| i quidcontainingapredeterm ned metabolite secreted from
the single type of second stemcell proliferated when the
total area of the second stemcell reaches the thirdtarget
ratio of the bottom surface area of the third culture
container inthe process of culturingthe second stemcell,
thereforeinthe process of culturingthe stemcell, various
types of stem cells are not cultured, various types of
met abol ites secreted fromvarious types of stemcells are
not contained, only a predeterm ned metabolite secreted
fromthe single type of second stemcell is contained, a
cul ture product |liquid providing the only specific effect
on predeterm ned di sease and predeterm ned cosmeti c uses
can be manufactured, a culture product |iquid capabl e of
effective use in treating predeterm ned di seases can be
manuf actured, and a culture product |iquid capabl e of
effective use in predeterm ned cosmetic uses can be
manuf actured. The method for manufacturing a culture
product |iquid can manufacture a | arge amount of culture
product liquid at one time using athird culture container
havi ng al arger capacity thanthe second culture contai ner.
[0023]

The met hod f or manufacturing aculture product |iquid,
which allows the third culture container to statically
stand at a predetermned tilted angle for a predeterm ned
period of time in the steps of third fixing a stem cel
and third culturing a stemcell, can assuredly fix second
stem cell to a bottom surface of the second culture

cont ai ner and assuredly encourage the proliferation of the
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second stemcell by allowing the third culture container
to statically stand at a predeterm ned tilted angle for
a predeterm ned period of timeinthe steps of third fixing
a stemcell and third culturing a stem cell

[0024]

The met hod f or manufacturing a culture product |iquid,
whi ch collects 2to 3cc of a bone marrowliquidfroma donor
by separating a bone marrow |iquid, feeds 2 to 3cc of a
bone marrowliquidintoavertically elongating separation
container, allows the separation container to statically
stand at approximately the same temperature as the body
temperature for a predeterm ned period of time, vertically
separate the bone marrowliquidinlayersinthe separation
contai ner, and extracts theintermedi ate-|ayer bone marrow
| iquid positioned in the intermediate |ayer of the bone
marrow | iquid separated in layers in the separation
container inthe step of extracting a bone marrow | i qui d,
all ows a bone marrow liquid containing various types of
stemcells to statically stand at approximtely the same
temperature as the body temperature for a predeterm ned
periodof timetobevertically separatedinlayers, thereby
assuredly extracting a specific intermedi ate-1ayer bone
marrow liquid fromthe bone marrow liquid and cul turing
a single type of second stem cell fromthe
I ntermedi ate-1ayer bone marrowliquid, thereforeaculture
product |liquid containing only a predeterm ned metabolite
secreted from a single type of stem cell obtained by
removi ng unnecessary stemcell and having the only specific

effect on predeterm ned di seases and predeterm ned
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cosmeti c uses can be manufactured, aculture product liquid
capabl e of effective use in treating predeterm ned

di seases can be manufactured, and a culture product liquid
capable of effective use in predeterm ned cosmetic uses
can be manufactured.

[ 0025]

The met hod f or manufacturing aculture product |iquid,
in which the capacity of the first culture container is
approx. 20 to 30cc, the initial plane shape of the first
stemcell is an approximtely circular shape, the plane
shape of the first stem cell deformed is primarily the
approxi mately circul ar shape, and a flat shape when the
first stemcell elongatesinamorphous forminonedirection,
andinthe stepof first fixingstemcell, thefirst culture
container is allowed to statically stand at approxi mately
the same tenperature as the body tenperature for a period
of 12 to 24 hours, the deformation of the first stemcell
fromtheinitial plane shapeinthe first culture container
i s observed at an i nterval of approx. 1 to 2 hours for the
period of 12 to 24 hours, and when the first stemcell is
deformed fromthe initial plane shapeto the amorphous fl at
shape, it is determ ned that the first stemcell is fixed
tothe bottomsurface of thefirst culture container, fails
to fix the first stemcell to the bottom surface of the
first culture container when the capacity of the first
cul ture container exceeds 30cc and sl ows down the
proliferation of the first stemcell, but i mmedi ately and
readily fixes the first stemcell to the bottom surface

of the first culture container, using the first culture
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cont ai ner having the capacity, manufactures a single type
of stem cell for a short period of time by swift
proliferation of the first stemcell inthe first culture
container, and can manufacture a | arge amount of culture
product liquid containing only a predeterm ned metabolite
secreted froma single type of stem cell obtained by
removi ng unnecessary stemcell for a short period of ti me.
The met hod for manufacturing a culture product |iquid
allows the first culture container to statically stand at
approxi mately the same t emperature as t he body temperature
for a period of 12 to 24 hours, observes the deformation
of the first stemcell first fromthe initial plane shape
in the culture container at an interval of approx. 1 to
2 hours for the period of 12 to 24 hours, and determ nes
that the first stemcell is fixed to the bottom surface
of the first culture container when the first stem cell
Is deformed to provide a primarily approxi mately circul ar
shape, and a fl at shape when the first stemcell el ongates
i n amor phous formin one direction, thus never fails to
confirmthe fixing of the first stemcell to the bottom
surface of the first culture container, properly confirms
the fixing of the first stemcell to the bottom surface
of the first culture container according to changes inthe
pl ane shape of the first stemcell, discharges the culture
liquidinthefirst culture container after confirm ngthat
the first stemcell is fixed to the bottomsurface of the
first culture container, feeds a new culture liquid into
the first culture container to assuredly encourage the

proliferation of the first stemcell, and using the first
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stem cell, can assuredly manufacture a culture product

| i quid containingonly apredeterm ned metabolite secreted
froma single type of stem cell

[0026]

The met hod f or manufacturing a culture product |iquid,
which allows the first culture container to statically
stand at approximately the same temperature as the body
temperature for a period of 36 to 48 hours in the step of
first collecting a stemcell and observes the total area
of the first stemcell fixed to the bottomsurface of the
first culture container inrelationto the bottom surface
area of the first culture container area at an interval
of approx. 1 to 2 hours for a period of 36 to 48 hours,
can properly confirmthe total area of the first stemcel
inrelationtothe bottom surface area of the first culture
contai ner area by observing the total area at an i nterval
of approx. 1 to 2 hours, can assuredly confirmthat the
total area of the first stemcell reaches a first target
ratio of the bottom surface area of the first culture
cont ai ner area, holds the activity of the first stemcel
wi t hout failing to collect the first stemcell fromthe
first culture container with good timng, collects the
first stemcell fromthe first culture container, and usi ng
the first stemcell, can assuredly manufacture a culture
product |liquid containing only a predeterm ned metabolite
secreted from a single type of stem cell
[0027]

The met hod f or manufacturing aculture product |iquid,

in which the first target ratio of the total area of the
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first stemcell is 70 to 80% of the bottom surface area
of the first culture container area, gradually reduces t he
activity of the first stemcell when the total area of the
first stemcell inrelation to the bottom surface area of
the first culture container exceeds 80%to proliferate the
first stemcell, and collects the first stemcell fromthe
first culture container when the total area of the first
stemcell in relation to the bottom surface area of the
first culture container increases to 70 to 80% for
proliferation, thereby maintaining the activity of the
first stemcell, accordingly proliferating the first stem
cell, and assuredly manufacturing aculture product liquid
containing only a predeterm ned metabolite secreted from
a single type of stemcell using the first stemcell.
[0028]

The met hod f or manufacturing a culture product |iquid,
whi ch feeds the first stemcell into aseparation contai ner
inthe step of separating astemcell, places the separation
container in a centrifugal separator to centrifugally
separate the first stemcell, and coll ects the second stem
cell positioned in the | owermost | ayer of the first stem
cell centrifugally separated in |ayers in the separation
container in the step of first collecting a stem cell,
centrifugally separates in |ayers the first stem cel
containing unnecessary stemcell and collects the second
stemcell positioned in the | owermost |ayer of the first
stem cell centrifugally separated in |ayers, thereby
assuredly extracting a specific second stemcell fromthe

first stemcell and removing unnecessary stem cell from
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the first stemcell. The method for manufacturing a

culture product liquid can culture only a specific type
of second stem cell to be cultured, and assuredly
manuf acture a culture product |iquid containing only a

predeterm ned metabolite secreted froma single type of
stem cell using the first stem cell.
[0029]

The met hod f or manufacturing a culture product |iquid,
in which the capacity of the second culture container is
approx. 40 to 60cc, the capacity of the third culture
container is approx. 70 to 80cc, the initial plane shape
of the second stemcell is an approximately circul ar shape,
the plane shape of the second stem cell deformed is
primarily the approximately circular shape, and a fl at
shape when t he second stemcel |l el ongates in amorphous form
inone direction, and in the steps of second fi xing a stem
cell and third fixing astemcell, the second and the third
culture container are allowed to statically stand at
approxi mately t he same t emperature as t he body tenmperature
for 36 to 48 hour, the deformation of the second stemcel |l
fromtheinitial plane shapeinthe secondandthirdculture
container i s observed at aninterval of approx. 1to 2 hours
for a period of 36 to 48 hours, and when the second stem
cell is deformed fromthe initial plane shape to the
amor phous fl at shape, it is determ ned that the second stem
cell isfixedtothe bottomsurface of the second and third
culture containers, fails to readily fix the second stem
cell to the bottom surface of the second and the third

culture containers when the capacity of the second culture
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cont ai ner exceeds 60cc andthe capacity of thethirdculture
cont ai ner exceeds 80cc and slows down the proliferation
of the second stemcell, but i mmedi ately and readily fixes
the second stemcell to the bottom surface of the second
and the third culture containers, using the second and t he
third culture containers having the capacities,

manuf actures a single type of second stemcell for a short
period of time by swift proliferation of the second stem
cell in the second and the third culture containers, and
can manufacture a | arge amount of culture product liquid
containing only a predeterm ned metabolite secreted from
a single type of second stem cell obtained by renmoving
unnecessary stem cell for a short period of time. The
met hod for manufacturing a culture product |iquid allows
the second and the third culture containers to statically
stand at approximately the same temperature as the body
temperature for a period of 36 to 48 hours, observes the
def ormati on of the second stemcell fromthe initial plane
shape in the second and the third culture containers at
an interval of approx. 1 to 2 hours for a period of 36 to
48 hours, and determ nes that the second stemcell is fixed
to the bottomsurface of the second and the third culture
contai ners when the second stemcell is deformedto provide
aprimarily approximately circul ar shape, and a fl at shape
when the second stemcell elongates in amorphous formin
one direction, thus never fails to confirmthe fixing of
the second stemcell to the bottom surface of the second
and the third culture containers, properly confirms the

fixing of the second stemcell to the bottom surface of
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the second and the third culture containers according to
changes in the plane shape of the second stem cell,

di scharges the culture liquid inthe second and the third
culture containers after confirm ng that the second stem
cell is fixed to the bottomsurface of the second and t he
third culture containers, feeds a newculture liquidinto

the second and the third culture containers to assuredly

encour ages the proliferation of the second stemcell, and
usi ng the second stem cell, can assuredly manufacture a
culture product liquid containing only a predeterm ned

met abolite secreted froma singletype of second stemcel |.
[ 0030]

The met hod f or manufacturing a culture product |iquid,
whi ch all ows the second and the third culture containers
to statically stand at approximately the same tenmperature
as the body temperature for a period of 36 to 48 hours in
the steps of second and third collecting a stemcell and
observes the total area of the second stemcell fixed to
the bottom surface of the second and the third culture
containers in relation to the bottom surface area of the
second and the third culture containers at an i nterval of
approx. 1 to 2 hours for a period of 36 to 48 hours, can
properly confirmthe total area of the second stem cel
inrelation to the bottom surface area of the second and
the third culture containers by observing the total area
at aninterval of approx. 1to 2 hours, can assuredly confirm
t hat the total area of the second stemcell reaches second
and third target ratios of the bottom surface areas of the

second andthethird culture containers, holds the activity
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of the second stem cell without failing to collect the
second stem cell from the second and the third culture
containers with goodtimng, collects the second stemcel |
fromthe second and the third culture containers, and usi ng
the second stemcell, can assuredly manufacture a culture
product liquid containing only a predeterm ned metabolite
secreted froma single type of stem cell.
[0031]

The met hod f or manufacturing aculture product |iquid,
i n which the second target ratio of the total area of the
second stemcell is 88 to 92% of the bottom surface area
of the second culture container, andthethirdtarget ratio
of the total area of the second stemcell is 88 to 92% of
the bottom surface area of the third culture container,
gradual |l y reduces the activity of the second stemcell when
the total area of the second stemcell in relation to the
bottom surface area of the second and the third culture
contai ners exceeds 92%to proliferatethe second stemcel |,
and coll ects the second stemcell fromthe second and t he
third culture containers when the total area of the second
stemcell in relation to the bottom surface area of the
second and the third culture containers increases to 88
to 92%for proliferation, thereby maintainingthe activity
of the second stem cell, accordingly proliferating the
second stem cell, and assuredly manufacturing a culture
product |liquid containing only a predeterm ned metabolite
secreted froma single type of second stemcell using the
second stem cel |.

[ 0032]
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In the method for manufacturing a culture product
liquid, in which the first and the second stemcells are
mesenchymal stem cells, using the single type of second
stemcell cultured, various types of metabolites secreted
from various types of stemcells are not contained, but
only a predeterm ned metabolite secreted fromthe single
type of second stemcell is contained, and aculture product
| iquid capable of providing the only specific effect on
predeterm ned di seases, and predeterm ned cosmetic uses
such as skin care, hair care, and body care can be
manuf actured, a culture product |iquid capable of
effective use in treating predeterm ned di seases can be
manuf actured, and a culture product |iquid capabl e of
effective use in predeterm ned cosmetic uses can be
manuf actured. The method for manufacturing a culture
product |iquid can manufacture a culture product |iquid,
using a pure (clear) second stemcell obtained by removi ng
unnecessary stemcell, and all owthe cul ture product Iiquid
to contain only a predeterm ned metabolite secreted from
a single type of second stem cell, thereby providing a
significant effect of treating predeterm ned di seases and
manuf acturing a culture product Iiquideffectiveincuring
such di seases, which makes it possible to manufacture a
culture product liquid having a significant effect on

predeterm ned cosmetic uses.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0033]
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FIG 1is aschematic block diagramillustrating one
exampl e of a culture product |iquid manufacturing system

FIG 2 is an explanatory drawing illustrating one
example of a step of separating a bone marrow | i qui d;

FIG 3 is an explanatory drawing illustrating a step
of separating a bone marrow |iquid following the step in
FI G 2;

FIG 4 is an explanatory drawing illustrating a step
of separating a bone marrow |liquid followi ng the step in
FI G 3;

FIG 5 is an explanatory drawing illustrating one
example of a step of first observing a stem cell;

FIG. 6isasideviewof afirst flat culturecontainer;

FIG 7 is apartially enlarged viewillustrating one
exampl e of a pl ane shape of a first mesenchymal stemcell;

FIG 8 is a partially enlarged view illustrating
anot her example of a plane shape of a first mesenchymal
stem cel |

FIG 9 is a partially enlarged view illustrating
anot her example of a plane shape of a first mesenchymal
stem cel | ;

FIG 10 is an explanatory drawing illustrating one
example of a step of separating a stemcell;

FIG 11 is an explanatory drawing illustrating one
example of a step of second extracting a stem cell;

FIG 12 is an explanatory drawing illustrating one
example of a step of third observing a stem cell;

FIG. 13 is a side view of a second flat culture

cont ai ner ;
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FIG 14 is apartially enlarged viewillustrating one
exampl e of a pl ane shape of a second mesenchymal stemcel | ;

FIG 15 is a partially enlarged view illustrating
anot her exampl e of a plane shape of a second mesenchymal
stem cel | ;

FIG 16 is a partially enlarged view illustrating
anot her exampl e of a plane shape of a second mesenchymal
stem cel | ;

FIG 17 is a diagramillustrating one exanple of a

culture product |iquid extracted and a second mesenchymal

stem cell stored,
FIG 18 is an explanatory drawing illustrating one
example of a step of fifth observing a stem cell; and
FIG 19 is a side view illustrating a third fl at

cul ture cont ai ner.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[0034]

Wth reference to the acconpanyi ng drawi ngs such as
FIG lillustratingaschematic block di agramof one exanmpl e
of a culture product |iquid manufacturing system 10, the
met hod for manufacturing a culture product liquid
according to the present invention will be described as
follows. FIG 2is anexplanatorydrawingillustratingone

exampl e of separating a bone marrow liquid, and FIG 3 is
an explanatory drawing illustrating a step of separating
a bone marrow liquid separate followi ng the step in FIG.

2. FIG 4 is an explanatory drawing illustrating a step
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of separating a bone marrow |liquid followi ng the step in
FI G. 3.
[ 0035]

The met hod f or manufacturing aculture product liquid
cultures a single and specific type of mesenchymal stem
cell (asingletype of stemcell) among a plurality of types
of mesenchymal stemcell s containedinabonemrrowliquid
and manufactures a culture product |iquid containing a

predeterm ned metabolite secreted fromthe single type of

mesenchymal stem cell. Specifically, the method for
manuf acturing a culture product |iquid manufactures a
cul ture product liquid, using a bone marrow liquid (raw

bone marrow | iquid) collected froma plurality of donors
(humans) as a raw material and a culture product liquid
manuf acturing system 10, via a step of separating a bone

marrow | i qui d separate, a step of extracting a bone marrow

liquid, astep of first fixing astemcell, a step of first
culturing a stemcell, a step of first collecting a stem
cell, a step of separating a stemcell, a step of second
collectingastemcell, astep of second fixingastemcell

a step of second culturing a stemcell, a step of first
extracting a culture product |iquid. Further, using the
culture product |iquid manufacturing system 10, the

culture product liquidis mnufactured viaastep of second

collecting astemcell, astepof third fixingastemcell,
a step of third culturing a stemcell, and a step of second
extracting a culture product |iquid.

[0036]
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The step of first fixing a stemcell includes a step

of first observing a stemcell, and the step of second

collecting a stemcell includes a step of second observing
astemcell. The step of second fixingastemcell includes
astepof third observing astemcell, andthe step of first
extracting a culture product liquid includes a step of

fourth observing a stemcell. The step of third fixing a
stemcell includes a step of fifth observing a stemcell,

and the step of second extracting a culture product liquid
i ncludes a step of sixth observing a stem cell.
[0037]

The culture product |iquid manufacturing system 10
is provided with a computer 11, a bar code reader 12, and
an electron mcroscope 13. The conputer 11, including a
central processing unit (CPU or virtual CPU), a storage
unit (memory or virtual memory), and a mass storage area
(i ncluding hard disk or virtual hard disk), is operated
by a physical OS (operating system and a virtual OS
(virtual operating system . Wth the computer 11 are
connected i nput devices such as a keyboard 14 and a mouse
15 and out put devices such as a display 16 and a printer
(not shown) via an interface (wireless or wired).

[0038]

The culture product |iquid manufacturing system 10
empl oys QRcode (regi stered trademark) to manage donor dat a
(donor specific information). The donor data incl ude
donor’s name, permanent address, telephone number, date
of birth, gender, blood type, height, weight, and e-mail
address. The system 10 empl oys QR code as a
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t wo- di mensi onal code, but additionally matrix SP code,
Veri code, Maxi code, CP code, Data Matrix, Codel, Aztec
code, intacta code, and Card e may be used. Other

t wo- di mensi onal codes for use in the system10 i ncl ude al |
codes to be devel oped as such.

[ 0039]

The step of separating a bone marrow | i quid separate
separates in | ayers a bone marrowliquid 18 coll ected from
a donor. In the step of collecting a bone marrow | i qui d,
2to3cc (2to3m ) of the bone marrowliquid18is collected
fromthe breastbone or ilium (pelvis) of the donor. The
bone marrow liquid 18, after | ocal anesthesia is used on
t he donor, is collected by “bone marrow puncture” (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
I n charge such as doctors, nurses, and researchers, upon
collectionof the bonemrrowliquid118, activatethe system
10 onthe computer 11, andi nput donor dataintothe computer
11, using input devices such as the keyboard 14 and the
mouse 15.

[ 0040]

The computer 11 generates a unique donor identifier
for identifying each donor each ti me donor data is input
(the bone marrow liquid 18 is collected fromthe donor),
and stores the donor data in a storage area so as to be
associatedwi ththe donor identifier (stepof storingdonor
data). The computer 11 converts the i nput donor data into

a QR code (two-di mensional code) by a two-di mensi onal code
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writing function (means of convertingtwo-di mensional code
(QR code)), outputs a first code paper 17 in which the QR
code is printed (step of outputting two-di mensional code
(QR code)), and stores the QR code in the storage area so
as to be associated with the donor identifier for
identifying each donor (step of storing two-di mensional
code (QrRcode)). When second donor datais i nput, a second
code paper in which a QR code is printed is output, and
when a third donor data is input, a third code paper in
whi ch a QRcode i s printedis output, and accordingly first
to nth code papers are output for different donors.
[0041]

The QR code printed into the first code paper 17 in
which NOl is printed stores a NO. 1 indicative of a step
of separating a bone marrow |iquid, a step of extracting

a bone marrowl i quid, astepof first observingastemcell

astepof first fixingastemcell, astepof first culturing
a stemcell, astep of second observing a stemcell, a step
of first collecting a stemcell, a step of separating a
stemcell, a step of second collecting a stemcell, a step
of third observing a stemcell, a step of second fixing
a stemcell, a step of second culturing a stemcell, a step
of fourth observing a stemcell, astep of first extracting
a culture product liquid, a step of second collecting a
stemcell, a step of third fixing a stemcell, a step of
third culturing a stemcell, a step of second extracting
a culture product liquid, a step of second collecting a
stemcell, a step of fifth observing a stemcell, a step
of third fixing a stemcell, a step of third culturing a
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stemcell, and a step of sixth observing a stemcell, a
step of second extracting a culture product liquid. The
computer 11, eachtimethe steps fromthe step of separating
a bone marrow liquid to the step of first extracting a
culture product liquid are taken, conmpares the donor data
stored in the storage area with the donor data shown by
the QR code read by the bar code reader 12.

[0042]

2 to 3cc of a bone marrow liquid 18 collected from
a donor, as illustrated in FIG 2, is fed (stored) into
a vertically elongating glass test tube 19 (separation
container). 2to 3cc of the bone marrowliquid 18 contai ns
0.5 to 1m (approx. 5x107 (cells/m)) of a plurality of
types of mesenchymal stemcells. On the outer peripheral
surface of theglasstest tube 19 for feedingthe bone marrow
liquid 18 is affixed the first code paper 17. The gl ass
test tube 19 into which the bone marrow liquid 18 is fed,
as illustrated in FIG 3, is placed in a test tube rack
20 and i s stored in aconstant temperature bath 21 toget her
with the test tube rack 20.

[0043]

Those in charge such as doctors, nurses, and
researchers, after affixingthefirst code paper 17 i n which
a QR code is printed to the outer peripheral surface of
the glass test tube 19, allow the bar code reader 12 to
read t he QR code of the glass test tube 19. The bar code
reader 12 is connected to the computer 11 via an interface
(wired or wireless). The bar code reader 12 transmts the

read QR code to the computer 11.
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[0044]

The computer 11 extracts the NO. 1 shown by the QR
code transmtted fromthe bar code reader 12 and t he donor
data fromthe storage area, reads it in a cache menory,
and di splays a step first display screen (not shown) on
the di splay 16. The step first display screen di splaysthe
NO. 1 and the donor data, as well as a bone marrow |liquid
separation button, a bone marrowl i quid extraction button,
a stemcell first observation button, a stemcell second
observation button, a stemcell first collection button,
and a | og-out button. The | og-out buttonis clickedto stop
the system 10 on the computer 11.

[ 0045]

Those incharge, after clickingthe bone marrowliquid
separation button displayed on the display 16, feed the
bone marrow!liquid 18 fromthe i njector intothe gl ass test
tube 19, and insert into the test tube rack 20 the gl ass
test tube 19 into which the bone marrow liquid 18 is fed
(pl aced). Thoseincharge, asillustratedinFIG 3, store
the test tube rack 20 in the constant tenmperature bath 21,
and al l owthe glass test tube 19 into which the bone marrow
liquid 18 is fed to statically stand in the const ant
temperature bath 21 for a predeterm ned period of time
(approx. 2 hours) (statically without nmovement). The
temperature in the constant temperature bath 21 is
mai nt ai ned at approximately the same as the body
t emper at ur e of approx. 36 to 37°C. The computer 11 di spl ays
the NO. 1 shown by a QR code printedinthe first code paper

17 and t he donor data on the display 16, as well as a bone
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marrow |iquid separation under-way message and a bone
marrow |iquid separation end button.
[0046]

The gl ass test tube 19 is allowed to statically stand
in the constant tenperature bath 21 for a predeterm ned
period of time (approx. 2 hours), as illustrated in FIG.
4, tovertically separate inlayers the bone marrowliquid
18 fed into the test tube 20 in the test tube 20 (a step
of separating a bone marrow liquid). Culturing of a stem
cell usually requires 150 to 200cc (150 to 200m ) of a bone
marrow | i quid, but the method for manufacturing a culture
product liquid manufactures asingletype of stemcell from
2 to 3cc of a bone marrow liquid 18 in small quantities
collected froma donor, thereby only requiring collection
of 2 to 3cc of a bone marrow liquid 18 in small quantities
fromthe donor and m nim zing the burden on the donor when
the bone marrow liquid 18 is being collected.

[0047]

The step of separating a bone marrow liquid for
separating inlayers the bone marrowliquid 18 is foll owed
by t he step of extracting a bonemarrowliquid. Inthe step
of extracting a bone marrow liquid, an intermedi ate-| ayer
bone marrow liquid 22 is extracted fromthe bone marrow
liquid 18 separated in layers. Those in charge, after
confirmng that the bone marrowliquid 18 i s separated in
| ayers, click the bone marrow !l i quid separation end button
di spl ayed on the display 16. When the bone marrow | i quid
separation end buttonis clicked, the computer 11 di spl ays

a step second display screen (not shown) on the display
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16. On the step second display screen are displayed the
NO. 1 and the donor data, as well as a bone marrow |liquid
separation end message, a bone marrow liquid extraction
button, a stemcell first observation button, a stemcell
second observation button, and astemcell first collection
button.

[0048]

Those in charge click the bone marrow liquid
extraction button on the step second di splay screen, and
all ow the bar code reader 12 to read the QR code of the
gl ass test tube 19. When the QR code is transmtted from
the bar code reader 12 to the computer 11, the conputer
11 compares the donor data (donor data read in the menory)
di spl ayed on the display 16 with the donor data shown by
the QR code read by the bar code reader 12, and t hese donor
dat a are mat ched, the NO. 1 and t he donor dat a are di spl ayed
onthedisplay 16, as well as a bone marrowl i qui d separation
end message, a bone marrow liquid extraction under-way
message, and a bone marrow |liquid extraction end button.
When these donor data are not matched, the computer 11
di spl ays an error message and a culture cancell ation
message on the display 16.

[0049]

Those in charge take the test tube rack 20 out of the
constant temperature bath 21, remove the glass test tube
19 fromthe test tube rack 20, and extract an
i ntermedi ate-1ayer bone marrow liquid 22 present in the
specific layer of the bone marrow liquid 18 separated in

| ayers (a step of extracting a bone marrow!liquid). Those



I ncharge extract (suck) anintermedi ate-|1ayer bone marrow
liquid 22, 2 to 4mm thick positioned in the intermediate
| ayer of the bone marrow liquid 18 separated in |ayers,
using an injector (not shown). Alternatively, those in
charge extract (suck) an intermedi ate-|layer bone marrow
liquid 22, 2 to 4mm thick positioned in the intermediate
| ayer of the bone marrow |liquid 18 separated in |ayers,
using a pipette (not shown).

[ 0050]

The met hod f or manufacturing aculture product |iquid,
after vertically separatinginlayers a bone marrowliquid
18 contai ning various types of mesenchymal stemcells, can
assuredly extract a specific intermedi ate-|layer bone
marrow | i quid 22 fromthe bone marrow liquid 18, using an
I njector or a pipette, and remove unnecessary mesenchymal
stem cell contained in the bone marrow |iquid 18.

[ 0051]

FIG 5 is an explanatory drawing illustrating one
exampl e of a step of first observing a stemcell, and FI G.
6isasideviewillustratingafirst flat culture contai ner.
FIG 7isapartiallyenlargedviewillustratingone exanpl e
of a plane shape of a first mesenchymal stemcell 26, and
FIG 8 is a partially enlarged viewillustrating another
exampl e of a plane shape of a first mesenchymal stemcel
26. FIGS. 7 and 8 are magni fied views of plane shapes of
a first mesenchymal stemcell 26 taken with the electron
m croscope 13.

[ 0052]
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The step of extracting a bone marrow |liquid for
extracting fromthe bone marrow liquid 18 the specific
i ntermedi ate-1ayer bone marrowliquid 22 positionedinthe
i ntermedi ate | ayer is followed by the step of first
observing a stemcell. 1In the step of first observing a
stem cell, the intermedi ate-|layer bone marrow [iquid 22
and the culture liquid 23 are fed (stored) into the first
flat culture container 24 (first culture container), the
culture container 24 is allowed to be maintained at
approxi mately the same t emperature as t he body temperature
(approx. 36 to 37°C) and to statically stand for 12 to 24
hours (statically without movement).

[ 0053]

Those in charge such as doctors, nurses, and
researchers, after extracting the specific
i ntermedi ate-1ayer bone marrow liquid 22 fromthe bone
marrow | iquid 18, click the bone marrow |liquid extraction
end button displayed on the display 16. \When the bone
marrow |iquid extraction end button is clicked, the
computer 11 di splaysastepthirddisplayscreen (not shown)
on the display 16. The step third di splay screen di spl ays
the NO. 1 and the donor data, as well as a bone marrowl i qui d
separati on end message, a bone marrow liquid extraction
end message, a stemcell first observation button, a stem
cell second observation button, and a stem cell first
coll ection button.

[ 0054]
Those in charge affix the first code paper 17 i n which

a QR code is printed to the bottom 27 (outer surface of
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bottomwall) of thefirst flat culture container 24. Then,
thoseinchargeclickthe stemcell first observationbutton
on the step third display screen, and allow the bar code
reader 12 to read the QR code of the culture container 24.
When the QR code is transmtted fromthe bar code reader
12 to the computer 11, the computer 11 compares the donor
data (donor data read in the menory) displayed on the
di splay 16 with the donor data shown by the QR code read
by the bar code reader 12, and when these donor data are
mat ched, the NO. 1 and the donor data are di splayed on the
di splay 16, as well as a bone marrow |l i quid separation end
message, a bone marrow liquid extraction end message, a
stemcell first observation under-way message, and a stem
cell first observation end button. When these donor data
are not matched, the conputer 11 di splays an error message
and a culture cancellation message on the display 16.

[ 0055]

Those in charge feed (store) into the culture
container 24 the i ntermedi ate-1ayer bone marrow |l iquid 22
sucked into the injector or the pipette, and using the
i njector or the pipette, feed the culture liquid 23 into
the culturecontainer 24. Thefirst flat culture contai ner
24 (first culture container) is made of transparent gl ass
or transparent plastics, and a flat contai ner whose pl ane
shape i s approxi mately regul ar rectangle, having a small
capacity and a bottom27 of a predeterm ned area. Thefirst
flat culture container 24 includes a top portion 40, a
bottom portion 38, and a feed hole 41 provi ded at the top
portion 40. The feed hole 41 is sealed by a cap 42 in
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watertight manner. Thefirst flat culturecontainer 24 may
be a flat container whose plane shape is circular or
elliptical, having a small capacity and a bottom 27 of a
predeterm ned area. The first flat culture container 24
used as a means of first observingastemcell has acapacity
of approx. 20 to 30cc (preferably 25cc), and a
bottom surface area of approx. 25 to 36mm?. The culture
container 24 has a side 5 to 6mm | ong
[ 0056]

The cultureliquid?23contains amneral salt solution
and an am no aci d containing penicillin (approx. 100U/ m),
amphotericin (approx. 100ng/m ), streptomycin (approx.
100mkg/ m ), L-glutam ne (approx. 2 to 4m ), and 20%f et al
calf serum The first mesenchymal stemcell 26 contained
in the intermedi ate-|layer bone marrow liquid 22 fed into
the culture container 24 is fixed to the bottom 27 of the
culture container 24 as time el apses, cultured by the
culture liquid 23, and gradually proliferated
(differentiated) onthe bottom27 of the culture contai ner
24 to form a col ony.
[ 0057]

The culture liquid my be Dul becco’ s Modi fi ed Eagl e’ s
Medi um (DMEM), Grasgow M ni mum Essential Medi um ( GMEM)
RPM 640, and so on. Thecultureliquidmy containinsulin,
transferrin, ethanolam ne, selenium 2-mercaptoethanol,
L-al anyl -L-glutam ne, sodium pyruvate, L-al anine,
L- asparagi ne, L-aspalathin acid, glycine, L-proline, and
L-serine.

[ 0058]
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Those incharge, after feedingtheintermedi ate-I| ayer
bone marrow liquid 22 and the culture liquid 23 into the
first flat culture container 24, set (place) the culture
container 24inaspeci men hol der of theelectronm croscope
13. A spacer 39 is positioned between an upper surface 37
of a speci men hol der 36 of the electron m croscope 13 and
a bottom portion 38 of the first flat culture container
24 so as to keep the bottom portion 38 of the culture
container 24 raised by the spacer 39, allow the bottom
portion 38 of the culture container 24 and the top portion
40 (feed hole 41) of the culture container 24 to stay at
hi gher and | ower positions, respectively, and mai ntainthe
culture container 24 at apredetermnedtiltedangle. Al so,
a spacer 39 may be positioned between the upper surface
37 of the specimen holder 36 of the electron mcroscope
13 andthetop portion40of thefirst flat culture container
24 so as to keep the top portion 40 of the culture contai ner
24 raised by the spacer 39, allow the top portion 40 of
the culture container 24 and the bottom portion 38 of the
culture container 24 to stay at higher and | ower positions,
respectively, and maintain the culture container 24 at a
predetermined tilted angle. The tilted angle al of the
first flat culture container 24 in relation to the upper
surface 37 of the speci men hol der 36 ranges from2 to 5°,
preferably 2 to 3°.

[ 0059]

The met hod f or manufacturing aculture product liquid

pl aces the first flat culture container 24 in relationto

t he upper surface 37 of the speci men hol der 36 at thetilted
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angl e, thereby allowi ng the intermedi ate bone marrow
liquid?22 andthecultureliquid?23intheculture container
24 totilt tothe side of the top portion 40 of the culture
contai ner 24 (or the side of the bottomportion 38), causing
t he water pressure of the intermedi ate bone marrow | i qui d
22 and the culture liquid 23 to increase on the side of
the top portion 49 of the culture container 24 (or side
of the bottomportion 38), allowing the first mesenchymal
stemcell 26toconcentrateonthe sideof the bottomportion
38 of the culture container 24, and thus increasing the
activity of the first mesenchymal stemcells 26 to readily
and i mmedi ately fix the first mesenchymal stemcell 26 on
the bottom 27 of the culture container 24.

[ 0060]

The electron m croscope 13 is connected to the
computer 11 via an interface (wired or wireless). The
el ectron m croscope 13 includes an imaging function for
all owi ng an i mage sensor to imge a magnified view of a
subj ect and an image transmtting function for
transmtting the magnified viewto the computer 11. The
el ectron m croscope 13 i mages a magni fied view of a pl ane
shape of the first mesenchymal stemcell 26 contained in
the intermedi ate-1 ayer bone marrow liquid 22 fed into the
culture container 24 at aninterval of approx. 1to 2 hours,
and transmts the magnified view of the plane shape of the
I mged stemcell 26 to the computer 11 at an interval of
approx. 1 to 2 hours. The interval of imaging or imge

transm ssion in the electron mcroscope 13 can be set at
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1 to 2 hours by input devices such as the keyboard 14 and
t he mouse 15.
[0061]

The computer 11 stores a magnified view of a plane
shape of the first mesenchymal stem cell 26 transmtted
fromthe el ectron m croscope 13 and an imaging time inthe
storage area so as to be associated with the donor
identifier (step of first storing astemcell imge). The
computer 11 di splays the magnified viewof the plane shape
of thestemcell 28transmttedfromthe electronm croscope
13 and the imaging time on the display 16. Those in charge
confirm (visually recognize) the magnified view of the
pl ane shape of the stemcell 26 displayed on the display
16 at aninterval of approx. 1to 2 hours for 12 to 24 hours,
and observe changes in the plane shape of the stem cel
26 contained in the intermedi ate-| ayer bone marrow |l i quid
22 (step of first observing a stemcell). Those in charge
may di rectly observe changes inthe pl ane shape of thefirst
mesenchymal stem cell 26 from the observation wi ndow of
the electron mcroscope 13 at an interval of approx. 1 to
2 hours for 12 to 24 hours.

[0062]

The met hod f or manufacturing a cul ture product liquid
cultures the first mesenchymal stemcell 26 contained in
the intermedi ate-|l ayer bone marrow liquid and fixes the
first msenchymal stemcell 26 tothe bottom27 of the first
flat culture container 24 (first culture container) (step
of first fixing a stemcell). The initial plane shape of

the first mesenchymal stem cell 26 is an approxi mately
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circul ar shape, and when the plane shape of the stemcel
26 i s the approximately circul ar shape, the stemcell 26
is not fixed to the bottom 27 of the culture container 24
(inner surface of bottom wall), which doesn’'t allow the
stemcell 26 to start proliferation (differentiation).
The plane shape of the first mesenchymal stem cell 26
deformed is primarily the approximately circul ar shape
before fixing, and a flat shape when the stem cell 26
el ongates (expands) in amorphous shape in one direction
(predeterm ned direction), thereby fixing the stem cel
26 to the bottom 27 of the culture container 24 (inner
surface of bottomwall) and allowi ng the stemcell 26 to
start proliferation (differentiation).

[ 0063]

Those i n charge, according to the observation in the
step of first observing a stemcell, asillustratedin FIG.
6, when the magnified viewof the plane shape of the first
mesenchymal stemcell 26 di spl ayed onthe di splay 16 remai ns
observed as an approximately circul ar shape, determ ne
t hat the stemcell 26 is not fixed to the bottom 27 of the
culture container 24 (inner surface of bottomwall), and
conti nuously observe changes inthe pl ane shape of the stem
cell 26 at an interval of approx. 1 to 2 hours. Those in
charge, according to the observation in the step of first
observing a stemcell, as illustrated in FIG 7, when the
pl ane shape of the first mesenchymal stemcell|l 26 di spl ayed
on the display 16 is deformed from the approxi mately

circular to the primarily approxi mately circul ar and
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amor phous fl at shape, determ ne that the stemcell 26 is
fixed to the bottom 27 of the culture container 24.
[0064]

The use of a |large culture container in which the
capacity exceeds 30cc to fix the first mesenchymal stem
cell 26 and the bottom surface area exceeds 36m® fails to
readily fix the stemcell 26 to the bottom surface of the
cont ai ner and sl ows down t he proliferationof the stemcell
26, but the method for manufacturing a culture product
| iquid, using the first flat culture container 24 having
t he capacity and the bottom surface area, can readily fix
the stemcell 26 to the bottom27 of the culture container
24 and i mmedi ately proliferate the stemcell 26 in the
culture container 24.

[ 0065]

The met hod f or manufacturing a culture product liquid
all ows the culture container 24 to statically stand at
approxi mately the same t emperature as the body temperature
for aperiodof 12to 24 hours, and observes the deformati on
of thefirst mesenchymal stemcell 26 fromtheinitial plane
shape inthe culture container 24 at aninterval of approx.
1to 2 hours for the period of 12 to 24 hours, thereby never
failing to confirm deformation of the stemcell 26 and
properly confirmng the fixing of the stemcell 26 to the
bottom 27 of the culture container 24.

[0066]

FIG 9 is a partially enlarged view illustrating

anot her example of a plane shape of a first mesenchymal

stemcell 26. FIG 9is a mgnified viewof a plane shape
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of a first mesenchymal stemcell 26 i maged by an el ectron
m croscope 13. According to the observation in the step
of first observing a stemcell step, the first mesenchymal
stemcell 26 (first stemcell) is deformed fromthe
approximately circular (initial plane shape) to the
primarily approxi mately circul ar and amor phous fl at shape,
and the step of first fixing a stemcell for confirm ng
the fixing of the stemcell 26 to the bottom27 of the first
flat culture container 24 (first culture container) is
foll owed by the step of first culturing a stem cell and
the step of second observing a stem cell.

[0067]

In the step of first culturing a stemcell and the
step of second observing a stemcell, the culture liquid
23 fed into the culture container 24 is discharged
(di scarded) fromthe cul ture container 24, and anewcul ture
liquid 23 is fed (stored) into the culture container 24.
Then, the culture container 24 is allowed to statically
stand at approximately the same temperature as the body
temperature (approx. 36 to 37°C) for 36 to 48 hours
(statically without movement), and cultures the stemcel
26 until the total area of the first mesenchymal stemcel
26 reaches a first target ratio of the bottom surface area
of the culture container 24 (step of first culturing a stem
cell).

[0068]

The total area of the first mesenchymal stemcell 26

fixed to the bottom 27 of the culture container 24, by

all owing the culture container 24 to statically stand at



an interval of approx. 1 to 2 hours for 36 to 48 hours,
in relation to the bottom surface area of the culture
container 24, is observed with the el ectron m croscope 13,
and it is determ ned whether the total area of the stem
cell 26 reachesthefirst target rati oof the bottom surface
area of the culture container 24. The first target ratio
of the total area of the first mesenchymal stem cell 26
is 70 to 80% of the bottom surface area of the culture
container 24 (70 to 80% confl uent).

[0069]

Those in charge such as doctors, nurses, and
researchers, after confirmng the fixing of the first
mesenchymal stem cell 26 contained in the
i ntermedi ate-1 ayer bone marrow |l iquid 22 to the bottom 27
of the culture container 24, click the stemcell first
observati on end button di splayed on the display 16. When
the stemcell first observation end buttonis clicked, the
computer 11 displays a step fourth display screen (not
shown) on the display 16. The step fourth display screen
di spl ays the NO. 1 and the donor data, as well as a bone
marrow |l i qui d separation end message, a bone marrow |l i qui d
extraction end message, a stemcell first observation end
message, a stemcell second observation button, and a stem
cell first collection button.

[0070]

Thoseinchargeclickthe stemcell second observation
buttononthestepfourthdisplay screen, removetheculture
container 24 fromthe speci men hol der of the electron

m croscope 16, and allow the bar code reader 12 to read
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the QR code of the culture container 24. When the QR code
istransmtted fromthe bar code reader 12 to the computer
11, the computer 11 conpares the donor data (donor data
read in menmory) di splayed on the display 16 with the donor
data shown by the QR code read by the bar code reader 12,
and when these donor data are matched, the NO. 1 and the
donor data are displayed on the display 16, as well as a
bone marrow | i quid separation end message, a bone marrow
i quid extraction end message, a stem cell first
observation end message, a stem cell second observation
under -way message, and a stemcell second observation end
button. When these donor data are not matched, the
computer 11 displays an error message and a culture
cancel l ati on message on the display 16.

[0071]

Those in charge discharge (discard) the culture
liquid 23 fed into the culture container 24 in the step
of first observing a stemcell step fromthe culture
contai ner 24, and feed (store) anewcultureliquid?23into
the culture container 24. The newcultureliquid23isthe
same as that fedinthe step of first observing astemcell.
Thoseincharge feedanewcultureliquid?23intotheculture
container 24, and then set (place) the culture container
24 in the specimen hol der of the electron m croscope 13.
[0072]

A spacer 39 is positioned between an upper surface
37 of a specimen holder 36 of the electron m croscope 13
and a bottomportion 38 of the first flat culture container

24 so as to keep the bottom portion 38 of the culture
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container 24 raised by the spacer 39, allow the bottom
portion 38 of the culture container 24 and the top portion
40 (feed hole 41) of the culture container 24 to stay at
hi gher and | ower positions, respectively, and maintainthe
culture container 24 at a predeterm ned tilted angle (see
FIG 6). Also, a spacer 39 may be positioned between the
upper surface 37 of the speci men holder 36 of the electron
m croscope 13 and the top portion 40 of the first fl at
culture container 24 so as to keep the top portion 40 of
the culture container 24 raised by the spacer 39, allow
thetopportion40of theculturecontainer 24 andthe bottom
portion 38 of the culture container 24 to stay at higher
and | ower positions, respectively, and maintain the
culture container 24 at a predetermned tilted angle. The
tilted angle al of the first flat culture container 24 in
relation to the upper surface 37 of the speci men hol der
36 ranges from 2 to 5°, preferably 2 to 3°.

[0073]

The met hod f or manufacturing a culture product liquid
confirms the fixing of the first mesenchymal stemcell 26,
then discharges the culture liquid 23 in the culture
container 24, and feeds a new culture liquid 23 into the
culture container 24, thereby assuredly encouraging the
proliferation of the stemcell 26. The method for
manuf acturing a culture product |iquid places the first
flat culture container 24 in relation to an upper surface
37 of the speci men holder 36 at the tilted angle, thereby
all owingthefirst mesenchymal stemcell 26 and the cul ture

liquid 23 in the culture container 24 to tilt to the side
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of the top portion 40 of the culture container 24 (or the
side of the bottomportion 38), causing the water pressure
of thefirst mesenchymal stemcell 26 andthe cultureliquid
23 to increase on the side of the top portion 40 of the
culture container 24 (or side of the bottom portion 38),
all owing the first mesenchymal stemcell 26 to concentrate
onthe sideof the bottomportion 38 of theculturecontainer
24, and thus increasing the activity of the first
mesenchymal stem cells 26 to readily and i mmedi ately
proliferate (differentiate) the first mesenchymal stem
cell 26 on the bottom 27 of the culture container 24.
[0074]

The el ectron m croscope 13 images a magnified view
of a plane shape of the first mesenchymal stemcell 26 in
the culture container 24 at an interval of approx. 1 to
2 hours, andtransmts the magni fied vi ewof the pl ane shape
of the imaged stemcell 26 to the computer 11 at an interva
of approx. 1 to 2 hours. The computer 11 stores the
magni fied view of the plane shape of the stem cell 26
transmtted fromthe el ectron m croscope 13 and an i magi ng
time in the storage area so as to be associated with the
donor identifier (stepof secondstoringastemcell i mge).
The computer 11 displays the magnified view of the pl ane
shape of the stemcell 26 transmtted from the el ectron
m croscope 13 and the imaging time on the display 16.
[0075]

Those in charge confirm (visually recognize) the
magni fi ed vi ew of the plane shape of the first mesenchymal

stem cell 26 displayed on the display 16 at an interval
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of approx. 1 to 2 hours for 36 to 48 hours, observe the
total area of the stemcell 26 fixed to the bottom 27 of
the culture container 24 inrelationtothe bottom surface
area of the culture container 24, and determ ne whet her
the total area of the stemcell 26 reaches the first target
rati o of the bottom surface area of the culture container
24 (70 to 80% confluent) (step of second observing a stem
cell). Thoseincharge may directly observe the total area
of the first mesenchymal stemcell 26 in relation to the
bottom surface area of the culture container 24 fromthe
observati on wi ndow of the electron m croscope 13 at an

I nterval of approx. 1 to 2 hours for 36 to 48 hours, and
determ ne whet her the total area of the stemcell 26 reaches
the first target ratio of the bottom surface area of the
culture container 24 (70 to 80% confl uent).

[0076]

Those i n charge, according to the observation in the
step of second observing a stemcell, as illustrated in
FI G 7, when the total area of the first mesenchymal stem
cell 26 di splayed on the di splay 16 doesn’t reach the first
target ratio of the bottom surface area of the culture
container 24 (70 to 80% confluent), continuously observe
the total area of the stemcell 26 in relation to the
bottom surface area of the culture container 24 at an
i nterval of approx. 1 to 2 hours. When the total area of
the first mesenchymal stemcell 26 reaches the first target
ratio of all the area of the magnified view displayed on

the display 16, it is determ ned that the total area of
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the stem cell 26 reaches the first target ratio of the
bottom surface area of the culture container 24.
[0077]

According to the observation in the step of second
observing a stemcell, the first mesenchymal stemcell 26
proliferatesonthebottom27 (inner surface of bottomwal l)
of the culture container 24 to forma colony and expands
its plane shape, and as illustrated in FIG 8, when the
total area of the stem cell 26 displayed on the display
16 reaches the first target ratio of the bottom surface
area of the culture container 24 (70 to 80% confl uent),
a step of first collecting a stemcell for collecting the
stemcell 26 fromthe culture container 24 is taken. The
step of first collecting a stemcell, upon the total area
of the first mesenchymal stemcell 26 reaching the first
target ratio, collects the first mesenchymal stemcell 26
proliferated (differentiated) inthe culture container 24
fromthe culture container 24.

[0078]

Those in charge such as doctors, nurses, and
researchers, after confirm ng that the total area of the
first mesenchymal stem cell 26 reaches the first target
rati o of the bottom surface area of the culture container
24, click the stem cell second observation end button
di spl ayed on the display 16. Wen the stem cell second
observationend buttonisclicked, the computer 11 di spl ays
astep fifth display screen (not shown) on the di splay 16.
The step fifth display screen displays the NO. 1 and the

donor data, as well as a bone marrow li quid separation end
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message, a bone marrow liquid extraction end message, a
stemcell first observation end message, a stemcell second
observati on end message, and a stemcell first collection
button.
[0079]

Those in charge click the stemcell first collection
button on the step fifth di splay screen, and all owthe bar
code reader 12 to read the QR code of the culture container
24. When the QR code is transmtted fromthe bar code
reader 12 to the computer 11, the computer 11 conpares the
donor data (donor data read in memory) displayed on the
di splay 16 with the donor data shown by the QR code read
by the bar code reader 12, and when these donor data are
mat ched, the NO. 1 and t he donor data are di splayed on the
di splay 16, as well as a bone marrow |l i quid separation end
message, a bone marrow liquid extraction end message, a
stemcell first observation end message, a stemcell second
observation end message, a stemcell first collection
under -way message, and a stemcell first collection end
button. When these donor data are not matched, the
computer 11 displays an error message and a culture
cancel l ati on message on the display 16.

[0080]

Those in charge discharge (discard) the culture
liquid23fedintothe culture container 24fromthe culture
container 24 in the step of second observing a stemcell,
using an injector or a pipette, and after washing the
culture container 24 with PBS, feed a trypsin solution

sucked in the injector or the pipette into the culture
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container 24. \When the trypsin solution is fed into the
culture container 24, the first mesenchymal stemcell 26
fixed to the bottom 27 of the culture container 24 peels
of f the bottom 27 by the trypsin solution, floating up to
the surface of the trypsin solution. Those in charge
collect (suck) the stemcell 26 using a pipette, and store
the stemcell 26 in the pipette (step of first collecting
a stemcell).

[0081]

The met hod f or manufacturing a cul ture product liquid
observes the total area at an interval of approx. 1 to 2
hours to properly confirmthe total area of the first
mesenchymal stemcell 26 inrelationtothe bottom surface
area of the culture container 24, thereby assuredly
confirmng that the total area of the stemcell 26 reaches
the first target ratio of the bottom surface area of the

cul ture contai ner 24.

[0082]

FIG 10 is an explanatory drawing illustrating one
example of a step of separating a stemcell. The step of
first collecting a stemcell for collecting the first

mesenchymal stemcell 26 fromthe culture container 24 is
foll owed by a step of separating a stemcell. The step of
separating a stemcell centrifugally separates in |ayers
the first mesenchymal stem cell 26 collected by a means
of first collectionbythecentrifugal separator 28. Those
in charge such as doctors, nurses, and researchers, after

sucking the first mesenchymal stemcell 26 fromthe cul ture
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container 24 in a pipette, click the stemcell first
collection end button displayed on the display 16.
[ 0083]

When the stem cell first collection end button is
clicked, the conputer 11 displays a step sixth display
screen (not shown) on the display 16. The step sixth
di spl ay screen displays the NO. 1 and the donor data, as
well as a stemcell separation button, a stemcell second
extraction button, a stemcell third observation button,
a stemcell fourth observation button, and a first
extraction button. Those in charge affix the first code
paper 17 in which a QR code is printed to the outer
peri pheral surface of the glass test tube 29 for feeding
the first mesenchymal stem cell 26.

[0084]

Then, those in charge click the stemcell separation
button on the step sixth display screen, and allowthe bar
code reader 12 to read the QR code of the glass test tube
29. When the QR code is transmtted fromthe bar code
reader 12 to the computer 11, the conmputer 11 conmpares the
donor data (donor data read in memory) displayed on the
di splay 16 with the donor data shown by the QR code read
by the bar code reader 12, and when these donor data are
mat ched, the NO. 1 and the donor data are displayed on
di splay 16, as well as a stem cell separation under-way
message and a stemcell separation end button. When these
donor data are not matched, the computer 11 displays an
error message and a culture cancell ation message on the

di spl ay 16.
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[ 0085]

Those in charge feed (store) the first mesenchymal
stemcell 26 in a pipette into the glass test tube 29, and
pl ace (set) the glass test tube 29 in the centrifuga
separator 28. Those in charge, after centrifugally
separating the stemcell 26 by the centrifugal separator
28 for a predeterm ned period of time, take the gl ass test
tube 29 out of the centrifugal separator 28. The first
mesenchymal stem cell 26 in the glass test tube 29 is
vertically separated in |ayers by the centrifuga
separator 28 (step of separating a stem cell).

[0086]

FIG 11 is an explanatory drawing illustrating one
exampl e of a step of second collecting a stemcell. The
step of separating a stemcell for separating in |ayers
the first mesenchymal stemcell 26 is followed by a step
of second collecting a stemcell. The step of second
collectingastemcell collectsthe second msenchymal stem
cell 30 positioned in the |ower |ayer (lowernmost |ayer)
fromthefirst mesenchymal stemcell 26 separatedinlayers
Those in charge such as doctors, nurses, and researchers,
after vertically separating in |ayers the first
mesenchymal stemcell 26 by the centrifugal separator 28,
remove the gl asstest tube 29 fromthe centrifugal separator
28, and click the stemcell separation end button di spl ayed
on the display 16.

[0087]
When t he stemcell separation end button is clicked,

the computer 11 di splays a step seventh di spl ay screen (not



shown) on the display 16. The step seventh di splay screen
di spl ays the NO. 1 and the donor data, as well as a stem
cell separation end message, a stemcell second coll ection
button, a stemcell third observation button, a stemcell
fourth observation button, and a culture product |iquid
first extraction button.

[0088]

Those in charge click the stemcell second coll ection
button on the step seventh display screen, and allow the
bar code reader 12 to read the QR code of the glass test
tube 29. When the QRcode istransmtted fromthe bar code
reader 12 to the computer 11, the computer 11 conmpares the
donor data (donor data read in memory) displayed on the
di splay 16 with the donor data shown by the QR code read
by the bar code reader 12, and when these donor data are
mat ched, the NO. 1 and t he donor data are di splayed on the
di splay 16, as well as a stemcell separation end message,
astemcell second coll ection under-way message, and a stem
cell second collection end button. Wen these donor data
are not matched, the conputer 11 di splays an error message
and a culture cancell ation message on the display 16.

[ 0089]

Those in charge coll ect the second mesenchymal stem
cell 30 present in the |lower |ayer (lowermost |ayer) of
the first mesenchymal stemcell 26 separated in [ayers in
the glass test tube 29 (step of second collecting a stem
cell). Those in charge collect (suck) the second
mesenchymal stem cell 30 positioned in the |ower |ayer

(Il owermost | ayer) of the first mesenchymal stem cell 26
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separated in |ayers using an injector. Alternatively,
those in charge coll ect (suck) the second mesenchymal stem
cell 30 positioned in the |ower |ayer (lowernmost |ayer)
of the first mesenchymal stemcell 26 separated in | ayers
usi ng the pipette.

[ 0090]

The met hod f or manufacturing a cul ture product liquid
centrifugally separates the first mesenchymal stem cel
26 containing unnecessary stemcell with the centrifuga
separator 28 to be vertically separated in |layers and
collects the second mesenchymal stem cell 30 positioned
in the | ower [ ayer (lowermost |ayer) of the stemcell 26
centrifugally separated in | ayers, thereby assuredly
collecting a specific second msenchymal stemcell 30 from
the stemcell 26 and removi ng unnecessary mesenchymal stem
cell fromthe stem cell 26.

[0091]

The met hod f or manufacturing acul ture product liquid
gradual ly reduces the activity of the stem cell 26 when
the total area of the first mesenchymal stem cell 26 in
relation to the bottom surface area of the first fl at
culture container 24 (first culture container) exceeds 80%
toproliferate the stemcell 26, and collects the stemcell
26 fromthe culture container 24 when the total area of
the stemcell 26 in relation to the bottom surface area
of the culture container 24 increases to 70 to 80% for
proliferation, thereby maintaining the activity of the

stemcell 26, accordingly proliferating the stemcell 26,
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and collecting the second mesenchymal stemcell 30 having
activity fromthe stem cell 26
[0092]

FIG 12 is an explanatory drawing illustrating one
exampl e of a step of third observing a stemcell contai ned
in a means of second fixing, and FIG 13 is a side view
showi ng a second flat culture container. FIG 14 is a
partially enlargedviewillustrating one exanmpl e of a pl ane
shape of a second nmesenchymal stem cell 30, and FIG 15
Is apartially enlarged viewillustrating another exampl e
of a pl ane shape of a second mesenchymal stemcell 30. FIGS.
14 and 15 are magnified views illustrating plane shapes
of a second mesenchymal stemcell 30 i maged by an el ectron
m croscope 13.

[ 0093]

The step of second collecting a stem cell for
collecting a specific second mesenchymal stem cell 30
positioned in the | ower | ayer (lowermost |ayer) fromthe
first mesenchymal stem cell 26 is followed by a step of
third observing a stem cell and a step of second fixing
a stemcell. In the step of third observing a stem cel
and the step of second fixing a stemcell, the second
mesenchymal stemcell 30 and the culture liquid 23 are fed
(stored) intothe second flat culture contai ner 25 (second
culture container), andthe culture container 25is all owed
to statically stand (statically wi thout movement) at
approxi mately t he same t emperature as t he body t enperature
(approx. 36 to 37°C) for 36 to 48 hours.

[ 0094]
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The deformati on of the second mesenchymal stem cel
30 (second stemcell) fromthe initial plane shape in the
culture container 25, by allowing the culture container
25 to statically stand at an interval of approx. 1 to 2
hours for 36 to 48 hours, is observed with the electron
m croscope 13, and it is determ ned whether the stemcell
30 is fixed to the bottom 27 of the culture container 25.
To the bottom 27 (outer surface of bottom wall) of the
culture container 25into whichthe second msenchymal stem
cell 30 and the culture liquid 23 are fed is affixed the
first code paper 17 in which a QR code for identifying a
donor is printed.

[ 0095]

Those in charge such as doctors, nurses, and
researchers, after collecting a specific second
mesenchymal stemcell 30 fromthe first mesenchymal stem
cell 26, click the stemcell second coll ection extraction
end button di splayed on the display 16. When the stemcel |
second coll ection end button is clicked, the computer 11
di spl ays a step eighth display screen (not shown) on the
di splay 16. The step eighth display screen displays the
NO. 1 and t he donor data, as well as a stemcell separation
end message, a stem cell second collection end message,
a stemcell third observation button, a stemcell fourth
observation button, and a culture product liquid first
extraction button.

[ 0096]
Those in charge affix the first code paper 17 i n which

a QR code is printed to the bottom 27 of the second fl at
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cul ture container 25 (outer surface of bottomwall). Then,
thoseinchargeclickthe stemcell thirdobservationbutton
on the step eighth display screen, and allow the bar code
reader 12 to read the QR code of the culture container 25.
When the QR code is transmtted fromthe bar code reader
12 to the computer 11, the computer 11 compares the donor
dat a di spl ayed onthe di splay 16 (donor dataread i n menory)
with the donor data shown by the QR code read by the bar
code reader 12, and when these donor data are matched, the
NO. 1 and the donor data are displayed on the display 16,
as well as a stemcell separation end message, a stemcel |
second collection end message, a stemcell third
observati on under-way message, and a stemcell third
observation end button. Wen these donor data are not
mat ched, the computer 11 displays an error message and a
culture cancell ation message on the display 16.

[0097]

Those in charge feed (store) the second mesenchymal
stem cell 30 sucked in the injector or the pipette into
the culture container 25, and feed (store) the culture
liquid 23 in the culture container 25. The second fl at
culture container 25 (second culture container) is made
of transparent glass or transparent plastics, and a fl at
cont ai ner whose plane shape is approximtely rectangle,
havi ng a predeterm ned capacity and a bottom 27 of a
predeterm ned area, and the area of the bottom27 i s appr ox.
twiceaslargeasthefirst flat culture container 24 (first
culture container). The second flat culture container 25

i ncludes a top portion 43, a bottomportion 44, and a feed
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hol e 45 provi ded at the top portion 43. The feed hole 45
is sealed by acap 46 inwatertight manner. The second fl at
culture container 25 may be a flat container whose pl ane
shape is circular or elliptical, having a predeterm ned
capacity and a bottom 27 of a predeterm ned area.

[ 0098]

The second fl at culture container 25 (second cul ture
container) used inthe step of third observing a stemcel
has a capacity of approx. 40 to 60cc (preferably 50cc),
and a bottom surface area of approx. 50 to 72mm. The
culture container 25 has a si de of approx. 7to 8. 5mml ong.
The culture liquid 23 is the same as that fed in the step
of first observing a stemcell. The second mesenchymal
stemcell 30 fed into the culture container 25 is fixed
tothe bottom27 of the culture container 25astinme el apses
cultured by the culture liquid 23, and gradually
proliferated (differentiated) on the bottom 27 of the
culture container 25 to form a col ony.

[ 0099]

Those i n charge, after feeding the second mesenchymal
stemcell 30 and the culture liquid 23 into the second fl at
culture container 25, set (place) the culture container
25 in a specimen holder 36 of the electron m croscope 13.
A spacer 39 is positioned between an upper surface 37 of
a speci men hol der 36 of the electron mcroscope 13 and a
bottom portion 44 of the second flat culture container 25
soas to keep the bottomportion 44 of the culture container
25 raised by the spacer 39, allow the bottom portion 44

of the culture container 25 and the top portion 43 of the
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culture container 25 (feed hole 45) to stay at higher and
| ower positions, respectively, and maintain the culture
container 25 at a predetermned tilted angle. Also, a
spacer 39 may be positioned between the upper surface 37
of the specimen holder 36 of the electron m croscope 13
and t he top portion 43 of the second flat culture contai ner
25 so as to keepthe top portion 43 of the culture contai ner
25 raised by the spacer 39, allow the top portion 43 of
the culture container 25 and the bottom portion 44 of the
culture container 25to stay at higher and | ower positions,
respectively, and maintain the culture container 25
mai nt ai ned at a predetermned tilted angle. The tilted
angle a2 of the second flat culture container 25 in relation
to the upper surface 37 of the speci men hol der 36 ranges
from2 to 5°, preferably 2 to 3°.

[0100]

The met hod f or manufacturing a cul ture product liquid
pl aces the second flat culture container 25 in relation
to the upper surface 37 of the speci men holder 36 at the
tilted angle, thereby all owi ng the second mesenchymal stem
cell 30 and the culture liquid 23 in the culture container
25 totilt tothe side of the top portion 43 of the culture
contai ner 25 (or the side of the bottomportion 44), causing
t he wat er pressure of the second mesenchymal stemcell 30
and the culture liquid 23 to increase on the side of the
top portion 43 of the culture container 25 (or the side
of the bottomportion 44), allowi ng the second mesenchymal
stemcell 30toconcentrateonthe sideof the bottomportion

44 of the culture container 25, and thus increasing the
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activity of the second mesenchymal stemcells 30toreadily
and i mmedi ately fix the second mesenchymal stem cell 30
to the bottom 27 of the culture container 25.
[0101]

The el ectron m croscope 13 images a magnified view
of a plane shape of the second mesenchymal stem cell 30
fedintothe culture container 25 at aninterval of approx.
1to 2 hours, andtransmts the magni fied viewof the pl ane
shape of the i maged stemcell 30 to the computer 11 at an
I nterval of approx. 1 to 2 hours. The computer 11 stores
a magni fied viewof a plane shape of the second mesenchymal
stemcell 30 transmtted fromthe electron m croscope 13
and an i maging time so as to be associated with the donor
identifier (step of third storing astemcell imge). The
computer 11 di splays the magnified viewof the plane shape
of thestemcell 30transmttedfromtheelectronm croscope
13 and the imaging time on the display 16. Those in charge
confirm (visually recognize) the magnified view of the
pl ane shape of the stemcell 30 displayed on the display
16 at aninterval of approx. 1to 2 hours for 36 to 48 hours,
and observe changes in the plane shape of the stem cel
30 (step of third observing a stemcell). Those in charge
may directly observe changes inthe plane shape of the stem
cell 30 fromthe observation wi ndow of the electron
m croscope 13 at an interval of approx. 1 to 2 hours for
36 to 48 hours.
[0102]

The initial plane shape of the second mesenchymal stem

cell 30 is an approximately circul ar shape, and when t he
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pl ane shape of the stemcell 30 is the approximately
circul ar shape, the stemcell 30 is not fixedto the bottom
27 of the culture container 25 (inner surface of bottom
wall), which doesn’t allow the stem cell 30 to start
proliferation (differentiation). The plane shape of the
second mesenchymal stemcell 30 deformed is primarily the
approxi mately circular shape before fixing, and a fl at
shape when the stem cell 30 elongates in amorphous form
in one direction, thereby fixing the stemcell 30 to the
bottom 27 of the culture container 25 (inner surface of
bottom wall) and allowing the stemcell 30 to start
proliferation (differentiation).

[0103]

Those i n charge, according to the observation inthe
step of third observing a stemcell, asillustratedin FIG
12, when the plane shape of the second mesenchymal stem
cell 30 displayed on the display 16 remains observed as
an approxi mately circul ar shape, determ ne that the stem
cell 30 is not fixed to the bottom 27 of the culture
container 25 (inner surface of bottom wall), and
conti nuously observe changes inthe pl ane shape of the stem
cell 30 at an interval of approx. 1 to 2 hours. Those in
charge, according to the observation in a means of third
observing a stemcell, as illustrated in FIG 13, when the
pl ane shape of t he second mesenchymal stemcell 30 di spl ayed
on the display 16 is deformed from the approxi mately
circular to the primarily approxi mately circul ar and

amor phous fl at shape, determ ne that the stemcell 30 is
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fixed to the bottom 27 of the culture container 25 (step
of second fixing a stemcell).
[0104]

The use of a |large culture container in which the
capacity exceeds 60cc to fix the second mesenchymal stem
cell 30 and the bottom surface area exceeds 72m¥ fails to
readily fix the stemcell 30 to the bottom surface of the
cont ai ner and sl ows down t he proliferationof the stemcell
30, but the method for manufacturing a culture product
| i quid, using the second flat culture container 25 having
t he capacity and the bottom surface area, can readily fix
the stemcell 30 to the bottom27 of the culture container
25 and i mmedi ately proliferate the stemcell 30 in the
culture container 25.

[0105]

The met hod f or manufacturing a culture product liquid
all ows the culture container 25 to statically stand at
approxi mately the same t emperature as the body temperature
for 36 to 48 hours, and observes the deformation of the
second mesenchymal stemcell 30fromtheinitial planeshape
in the culture container 25 at an interval of approx. 1
to 2 hours for 36 to 48 hours, thereby never failing to
confirmthe deformation of the stemcell 30 and properly
confirmng the fixing of the stemcell 30 to the bottom
27 of the culture container 25.

[0106]

FIG 16 is a partially enlarged view illustrating

anot her exampl e of a plane shape of a second mesenchymal

stem cell 30, and FIG 17 is a diagramillustrating one



exampl e of storing a culture product |liquid 31 extracted
and a second mesenchymal stemcell 30 stored. FIG 16 is
a magnified view illustrating a plane shape of a second
mesenchymal stemcell 30 i maged with an el ectron m croscope
13. According to the observation in the step of third
observing a stem cell, the second mesenchymal stem cel
30 (second stemcell) is deformed fromthe approxi mately
circular (initial plane shape) to the primarily

approxi mately circul ar and amor phous fl at shape, and the
step of third observing a stemcell for confirmng the
fixing of the stemcell 30 to the bottom 27 of the second
flat culture container 25 (second culture container) is
foll owed by the step of second culturing a stemcell and
the step of fourth observing a stem cell.

[0107]

In the step of second culturing a stemcell and the
step of fourth observing a stemcell e step, the culture
liquid 23 fed into the culture container 25 is discharged
(di scarded) fromthe cul ture contai ner 25, and anewcul ture
liquid 23 is fed (stored) into the culture container 25.
The culture container 25 is allowed to statically stand
(statically without novement) at approximately the same
temperature as the body temperature (approx. 36 to 37°C)
for 36 to 48 hours, and cultures the second mesenchymal
stemcell 30 in the culture container 25 (step of second
culturing a stemcell). The total area of the second
mesenchymal stem cell 30 fixed to the bottom 27 of the
culture container 25, by allowing the culture container

25 to statically stand at an interval of approx. 1 to 2
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hours for 36 to 48 hours, inrelationto the bottom surface
area of the culture container 25, is observed with the
el ectron m croscope 13, and it is determ ned whether the
total area of the stemcell 30 reaches the second target
rati o of the bottom surface area of the culture container
25. The second target ratioof thetotal area of the second
mesenchymal stemcell 30is 838 to 92%of the bottom surface
area of the culture container 25 (88 to 92% confl uent).
[0108]

Those in charge such as doctors, nurses, and
researchers, after confirmng the fixing of the second
mesenchymal stemcell 30 to the bottom 27 of the culture
container 25, click the stemcell third observation end
button displayed on the display 16. When the stem cel
third observation end button is clicked, the computer 11
di spl ays a step eighth display screen (not shown) on the
di splay 16. The step eighth display screen displays the
NO. 1 and the donor data, as well as a stemcell separation
end message, a stem cell second collection end message,
a stemcell third observation end message, a stem cel
fourth observation button, and a culture product |iquid
first extraction button.

[0109]

Thoseinchargeclickthe stemcell fourth observation
buttononthestepeighthdisplay screen, removetheculture
container 25 from the speci men hol der of the electron
m croscope 13, and allow the bar code reader 12 to read
the QR code of the culture container 25. When the QR code

istransmtted fromthe bar code reader 12 to the computer
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11, the conputer 11 conmpares the donor data displayed on
the display 16 (donor data read in memory) with the donor
data shown by the QR code read by the bar code reader, and
when t hese donor data are matched, the NO. 1 and the donor
data are displayed on the display 16, as well as a stem
cell separation end message, a stemcell second coll ection
end message, a stemcell third observation end message,
a stem cell fourth observation under-way message, and a
stemcell fourth observation end button. When these donor
data are not matched, the computer 11 displays an error
message and a culture cancell ati on message on the di spl ay
16.

[0110]

Those in charge discharge (discard) the culture
liquid 23 fed into the culture container 25 in the step
of second culturing a stem cell and the step of fourth
observing a stemcell fromthe culture container 25, and
feed (store) a new culture liquid 23 into the culture
container 25. Thenewcultureliquid?23isthe same as that
fed in a mans of first observing a stemcell. Those in
charge feed a new culture liquid 23 into the culture
contai ner 25, and then set (place) the culture container
25 in the specimen hol der of the electron mcroscope 13.
A spacer 39 is positioned between an upper surface 37 of
a speci men hol der 36 of the electron mcroscope 13 and a
bottom portion 44 of the second flat culture container 25
soas to keep the bottomportion 44 of the culture container
25 raised by the spacer 39, allow the bottom portion 44

of the culture container 25 and the top portion 43 (feed
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hol e 45) of the culture container 25 to stay at higher and
| ower positions, respectively, and maintain the culture
container 25 at a predetermned tilted angle. Also, a

spacer 39 may be positioned between the upper surface 37
of the specimen holder 36 of the electron m croscope 13
and t he top portion 43 of the second flat culture contai ner
25 so as to keepthe top portion 43 of the culture contai ner
25 raised by the spacer 39, allow the top portion 43 of
the culture container 25 and the bottom portion 44 of the
culture container 25to stay at higher and | ower positions,
respectively, and maintain the culture container 25 at a
predetermined tilted angle. The tilted angle a2 of the
second flat culture container 25 inrelationto the upper
surface 37 of the speci men hol der 36 ranges from2 to 5°,
preferably 2 to 3°.

[0111]

The met hod f or manufacturing a cul ture product liquid
confirms the fixing of the second mesenchymal stem cel
30, then discharges the culture liquid 23 in the culture
contai ner 25, and feeds a new culture liquid 23 into the
culture container 25, thereby assuredly encouraging the
proliferation of the second mesenchymal stemcell 30. The
met hod for manufacturing a culture product |liquid places
the second fl at culture container 25inrelationtoanupper
surface 37 of the speci men holder 36 at the tilted angl e,
t hereby allowing the second mesenchymal stemcell 30 and
the culture liquid 23 in the culture container 25 to tilt
to the side of the top portion 43 of the culture contai ner

25 (or the side of the bottomportion 44), causing the water
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pressure of the second mesenchymal stem cell 30 and the
cultureliquid?23toincreaseonthe side of thetop portion
43 of the culture container 25 (or the side of the bottom
portion 44), allowi ng the second mesenchymal stemcell 30
to concentrate on the side of the bottomportion 44 of the
culture container 25, and thus increasing the activity of
the second mesenchymal stemcells 30 to readily and
i mmedi ately proliferate (differentiate) the second
mesenchymal stemcell 30 on the bottom 27 of the culture
cont ai ner 25.
[0112]

The el ectron m croscope 13 images a magnified view
of a plane shape of the second mesenchymal stem cell 30
in the culture container 25 at an interval of approx. 1
to 2 hours, and transmts the magnified view of the pl ane
shape of the i maged stemcell 30 to the computer 11 at an
I nterval of approx. 1 to 2 hours. The computer 11 stores
the magnified view of the plane shape of the second
mesenchymal stem cell 30 transmtted fromthe electron
m croscope 13 and an imaging time in the storage area so
as to be associated with the donor identifier (step of
fourth storing a stemcell image). The computer 11
di spl ays t he magni fi ed vi ewof the pl ane shape of the second
mesenchymal stem cell 30 transmtted fromthe electron
m croscope 13 and the imaging time on the display 16.
[0113]

Those in charge confirm (visually recognize) the
magni fi ed vi ewof the pl ane shape of the second mesenchymal

stem cell 30 displayed on the display 16 at an interval
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of approx. 1 to 2 hours for 36 to 48 hours, observe the
total area of the stemcell 30 fixed to the bottom 27 of
the culture container 25 inrelationtothe bottom surface
area of the culture container 25, and determ ne whet her
the total area of the stemcell 30 reaches the second t arget
rati o of the bottom surface area of the culture container
25 (82 to 92% confluent) (a means of fourth observing a
stemcell). Thoseincharge may directly observe the tot al
area of second mesenchymal stemcell 30 inrelationtothe
bottom surface area of the culture container 25 fromthe
observati on wi ndow of the electron m croscope 13 at an
I nterval of approx. 1 to 2 hours for 36 to 48 hours, and
determ ne whet her the total area of the stemcell 30 reaches
the second target ratio of the bottom surface area of the
culture container 25 (88 to 92% confl uent).

[0114]

Those i n charge, according to the observation in the
step of fourth observing a stemcell, as illustrated in
FI G 13, when the total area of the second mesenchymal stem
cell 30 displayedonthe display 16 doesn’t reachthe second
target ratio of the bottom surface area of the culture
container 25 (88 to 92% confluent), continuously observe
the total area of the stemcell 30 in relation to the
bottom surface area of the culture container 25 at an
i nterval of approx. 1 to 2 hours. When the total area of
the second mesenchymal stem cell 30 reaches the second
target ratioof all the area of the magnified viewdi spl ayed

on the display 16, it is determ ned that the total area
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of the stemcell 30 reaches the second target ratio of the
bottom surface area of the culture container 25.
[0115]

Those i n charge, according to the observation in the
step of fourth observing a stemcell, allow the second
mesenchymal stemcell 30 to proliferate on the bottom 27
(inner surface of bottomwall) of the second flat culture
contai ner 25 (second culture container) to forma col ony
and to expand its plane shape, and as illustrated in FIG.
14, when the total area of the stemcell 30 displayed on
the display 16 reaches the second target ratio of the
bottom surface area of the culture container 25 (88 to 92%
confluent), a single type of second mesenchymal stemcel
30 proliferates inthe culture container 25, and a cul ture
product |iquid 31 containing a predeterm ned metabolite
secreted froma singletype of stemcell 30 having activity
I's manufactured.

[0116]

The met hod f or manufacturing a culture product liquid
gradually reduces the activity of the stem cell 30 when
the total area of the second mesenchymal stemcell 30 in
relation to the bottom surface area of the second fl at
culture container 25 (second culture container) exceeds
92%to proliferate the stemcell 30, and extracts the stem
cell 30 fromthe culture container 25 when the total area
of the stemcell 30 inrelationto the bottom surface area
of the culture container 25 increases to 88 to 92% for

proliferation, thereby maintaining the activity of the
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stemcell 30, and accordingly proliferating the stemcel
30.
[0117]

When the total area of the stemcell 30 reaches the
second target ratio of the bottom surface area of the
culture container 25, a step of first extracting a culture
product liquid for extracting a culture product |iquid 31
fromthe culture container 25is taken. Inthe step of first
extracting a culture product liquid, the culture product
l iquid 31 containing a predeterm ned metabolite secreted
fromthe second mesenchymal stemcell 30 having activity
Is extracted fromthe culture container 25. The method for
manuf acturing a culture product |iquid observes the total
area at an interval of approx. 1 to 2 hours to properly
confirmthe total area of the second mesenchymal stemcel |
30 inrelation to the bottom surface area of the culture
contai ner 25, thereby assuredly confirm ng that the total
area of the stemcell 30 reaches the second target ratio
of the bottom surface area of the culture container 25.
[0118]

Those in charge such as doctors, nurses, and
researchers, after confirm ng that the total area of the
second mesenchymal stemcell 30 reaches the second target
rati o of the bottom surface area of the culture container
25, click the stem cell fourth observation end button
di spl ayed on the display 16. When the stem cell fourth
observation end buttonisclicked, the computer 11 di spl ays
a step ninth di splay screen (not shown) on the di splay 16.

The step ninth display screen displays the NO. 1 and the
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donor data, as well as a stemcell separation end message,
astemcell second collectionend message, astemcell third
observati on end message, a stem cell fourth observation
end message, and a cul ture product liquid first extraction
button.
[0119]

Thoseinchargeclickthe culture product liquidfirst
extraction button on the step ninth display screen, and
all ow the bar code reader 12 to read the QR code of the
culture container 25. Whenthe QRcodeistransmtted from
the bar code reader 12 to the computer 11, the conputer
11 compares the donor data displayed on the display 16
(donor data read in menmory) with the donor data shown by
the QR code read by the bar code reader 12, and when t hese
donor data are matched, the NO. 1 and the donor data are
di spl ayed on the display 16, as well as a stem cell
separati on end message, a stemcell second collection end
message, a stemcell third observation end message, a stem
cell fourth observation end message, and a cul ture product
liquidfirst extraction end button. When these donor data
are not mat ched, the computer 11 di splays an error message
and a culture cancell ation message on the display 16.
[0120]

Those in charge, in the step of fourth observing a
stemcell, suck fromthe culture container 25 the culture
product liquid 31 converted fromthe culture liquid 23 fed
into the culture container 25, using an injector or a
pi pette (stepof first extractingaculture product |iquid),

and feed (store) the culture product liquid 31 into the
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storage container 32. The culture product liquid 31 fed
into the storage container 32 is a culture product liquid
31 containing a predeterm ned metabolite secreted froma
single and specific type of mesenchymal stemcell (a single

type of stem cell) having activity in which unnecessary

mesenchymal stem cell is removed.
[0121]
Those in charge feed the culture product |iquid 31

into the storage container 32, and then affix the first
code paper 17 in which a QR code is printed to the outer
peri pheral surface of the storage container 32. Those in
charge click the culture product liquid first extraction
end button on the ninth display screen displayed on the
di splay 16, and allow the bar code reader 12 to read the
QR code of the storage container 32, and then store in the
refrigerator 34 the storage container 32 into which the
culture product liquid 31 is fed. The culture product
liquid 31 is stored in the refrigerator 34 at approx. 3
to 4°C.
[0122]

When QR code is transmtted fromthe bar code reader
12 to the computer 11, the computer 11 compares the donor
dat a di spl ayed onthe di splay 16 (donor dataread i n menory)
with the donor data shown by the QR code read by the bar
code reader 12, and when these donor data are matched, the
NO. 1 and the donor data are displayed on the display 16,
as well as a stemcell separation end message, a stemcel |
second collection end message, a stemcell third

observati on end message, a stem cell fourth observation
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end message, a culture product liquid extraction end
message, a cul ture product |iquid manufacturing end button,

and a cul ture product |iquid manufacturing continue button.

When the manufacturing of a culture product liquid is
finished, the culture product liquid manufacturing end
button is clicked. The culture product |iquid

manuf acturing end button is clicked to stop the system 10

on the conputer 11.

[0123]
When the culture product |iquid manufacturing end
button is clicked, a step of collecting a stem cell for

collecting a stemcell 30 fromthe culture container 25
istaken. Inthe step of collectingastemcell, the second
mesenchymal stemcell 30 proliferated (differentiated) in
the culture container 25 is collected fromthe culture
container 25. After the culture container 25 is washed
with PBS, a trypsin solution is fed into the culture
container 25. When the trypsin solution is fed into the
culture container 25, the second mesenchymal stemcell 30
fixed to the bottom 27 of the culture container 25 peels
of f the bottom 27 by the trypsin solution, floating up to
the surface of the trypsin solution. Those in charge suck
the second mesenchymal stemcell 30 using an injector or
apipette, andfeed (store) thestemcell 30intothe storage
container 33 fromthe injector or the pipette.
[0124]

The second mesenchymal stem cell 30 fed into the
storage container 33 is a single and specific type of

mesenchymal stemcell (a single type of stemcell) having
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activity in which unnecessary mesenchymal stem cell is
removed. Those in charge feed the second mesenchymal stem
cell 30 (a single type of mesenchymal stemcell) into the
storage container 33, then affix the first code paper 17
i nwhichaQRcodeisprintedtotheouter peripheral surface
of the storage container 33, and store inthe refrigerator
34 the storage container 33 into which the second
mesenchymal stemcell 30 is fed. The second mesenchymal
stemcell 30 (a single type of mesenchymal stemcell) is
stored in the refrigerator 34 at approx. 3 to 4°C.
[0125]

The met hod f or manufacturing a culture product liquid
extracts an intermedi ate-layer bone marrow |iquid
positioned in an intermediate | ayer of the bone marrow
liquid separated in |layers, cultures the
i ntermedi ate-1ayer bone marrow liquid together with the
culture liquid 23, fixes a first mesenchymal stemcell 26
(first stemcell) to a bottom 27 of the first culture
cont ai ner 24, collects the stemcell 26 fromthe culture
cont ai ner 24 when the total area of the stemcell 26 reaches
the first target ratio of the bottom surface area of the
first culture container 24 while culturing the stem cel
26, collects asecond mesenchymal stemcell 30 (second stem
cell) positioned in the | ower |ayer (lowermost | ayer) of
the stemcell 26 separated in |layers, fixes the stemcel
30 to the bottom27 of a second culture container 25, feeds
a new culture liquid 23 into the culture container 25,
cultures the stemcell 30 together with the culture liquid

23, and extracts fromthe culture container 25 a culture
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product |iquid 31 containing a predeterm ned metabolite
secreted froma single type of stemcell 30 proliferated
when the total area of the stemcell 30 reaches a second
target ratio of the bottom surface area of the culture
container 25 in the process of culturing the stemcell 30,
t herefore using asingletype of second stemcell 30 havi ng
activity cultured, various types of metabolites secreted
from various types of stemcells are not contained, but
only a predeterm ned met abolite secretedfromasingletype
of stemcell 30 having activity is contained, and a culture
product |iquid 31 capable of providing the only specific
effect on predeterm ned di seases, and predeterm ned
cosmetic uses such as skin care, hair care, and body care
can be manufactured, a culture product |iquid 31 capable
of effective use in treating predeterm ned di seases can
be manufactured, and a culture product liquid 31 capable
of effective use in predeterm ned cosmetic uses can be
manuf act ur ed.

[0126]

The met hod f or manufacturing a cul ture product liquid
can manufacture a culture product liquid 31, using a pure
(clear) second mesenchymal stemcell 30 (second stemcell)
obt ai ned by removi ng unnecessary stemcell, and all owthe
culture product liquid 31 to contain only a predeterm ned
met abolite secreted froma singletype of second stemcel |,
t hereby providing a significant effect of treating
predeterm ned di seases and manufacturing aculture product
liquid 31 effective in curing such di seases, which makes

it possible to manufacture a culture product liquid 31

-77-



havi ng a significant effect on predeterm ned cosmetic uses.
The cul ture product liquid 31 manufactured by the method
for manufacturing a culture product liquid can be used in
treating skin diseases such as burns and eczema by skin
application, used as eye drops by being instilled in one
eye, can be used in treating hay fever by being fed into
the nose, and can be used in treating scalp diseases by
scal p application. Also, thecultureproduct Iiquid31can
be used in treating rough skin, pinmples, and suntan, and
can be used in cosmetic uses such as skin whitening and
wrinkle removal .

[0127]

FIG 18 is an explanatory drawing illustrating one
exampl e of a step of fifth observing a stemcell, and FI G.
19isasideviewof thethirdflat culture container. Wen
the culture product liquid is continuously manufactured,
a step of second collecting a stemcell for collectingthe
second mesenchymal stem cell 30 proliferated
(differentiated) in the culture container 25 fromthe
culture container 25 is taken. 1In the step of second
collecting a stemcell, the second mesenchymal stem cell
30 proliferated (differentiated) inthe culture container
25 is collected fromthe culture container 25.

[0128]

Those in charge such as doctors, nurses, and
researchers click the culture product I'iquid manufacturing
continue button displayed on the display 16. Wen the
culture product liquid manufacturing continue button is

clicked, the conputer 11 displays a step tenth display
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screen (not shown) on the display 16. The step tenth

di spl ay screen displays the NO. 1 and the donor data, as
well as a stemcell second collection button, a stemcel
fifth observation button, a stem cell sixth observation
button, and a culture product |iquid second extraction
button.

[0129]

Those in charge click the stemcell second coll ection
button on the step tenth display screen, and allowthe bar
code reader 12 toread the QR code of the culture contai ner
25. When the QR code is transmtted fromthe bar code
reader 12 to the computer 11, the computer 11 conmpares the
donor data displayed on the display 16 (donor data read
in memory) with the donor data shown by the QR code read
by the bar code reader 12, and when these donor data are
mat ched, the NO. 1 and t he donor data are di splayed on the
di splay 16, as well as a stem cell second collection
under - way message, a stemcell second coll ectionend button
a stemcell fifth observation button, a stemcell sixth
observation button, and a culture product |iquid second
extraction button. When these donor data are not mat ched,
the computer 11 displays an error message and a culture
cancel l ati on message on the display 16.

[0130]

Those in charge, after washing the culture container
25 with PBS, feed a trypsin solution into the culture
container 25, collect (suck) the second mesenchymal stem
cell 30 floating up to the surface of the trypsin solution

using an injector or a pipette, and store the stem cel
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26 in the injector or the pipette (a means of second

collectingastemcell). Thoseincharge, after collecting
the stemcell 30 fromthe culture container 25, click the
stemcell second collection extraction end button. \When
the stemcell second coll ection end buttonis clicked, the
computer 11 displays a step el eventh display screen (not
shown) onthe di splay 16. The step el eventh di spl ay screen
di spl ays the NO. 1 and the donor data, as well as a stem
cell second collection end message, a stemcell fifth

observation button, a stemcell sixth observati on button,

and a culture product liquid second extraction button.
[0131]

The step of second collecting a stem cell for
collecting the second mesenchymal stem cell 30 from the

culture container 25 is followed by a step of fifth
observing a stem cell and a step of third fixing a stem
cell. Inthe step of fifth observing a stemcell and the
step of third fixing a stemcell, the second mesenchymal
stem cell 30 and the culture liquid 23 are fed into the
thirdflat culture container 35 (third culture container),
and the culture container 35is allowedto statically stand
(statically without novement) at approximately the same
temperature as the body temperature (approx. 36 to 37°C)
for 36 to 48 hours.
[0132]

The deformati on of the second mesenchymal stem cel
30 (second stemcell) fromthe initial plane shape in the
culture container 35, by allowing the culture container

35 to statically stand at an interval of approx. 1 to 2
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hours for 36 to 48 hours, is observed with the electron
m croscope 13, and it is determ ned whether the stemcell
30 is fixed to the bottom 27 of the culture container 35.
To the bottom 27 (outer surface of bottom wall) of the

culture container 35intowhichthe second mesenchymal stem
cell 30 and the culture liquid 23 are fed is affixed the
first code paper 17 in which a QR code for identifying a
donor is printed.

[0133]

Those in charge such as doctors, nurses, and
researchers collect the second mesenchymal stem cell 30
fromthe culture container 25, and then affix the first
code paper 17 in which a QR code is printed to the bottom
27 (outer surface of bottomwall) of thethird flat culture
container 35. Then, those in charge click the stem cell
fifth observation button on the step eleventh display
screen, and allow the bar code reader 12 to read the QR
code of the culture container 25. When the QR code is
transmtted fromthe bar code reader 12 to the conputer
11, the conputer 11 conmpares the donor data displayed on
the display 16 (donor data read in memory) with the donor
data shown by the QR code read by the bar code reader 12,
and when these donor data are matched, the NO. 1 and the
donor data are displayed on the display 16, as well as a
stemcell second coll ection end message, a stemcell fifth
observation under-way message, a stemcell fifth
observation end button, a stem cell sixth observation
button, and a culture product |liquid second extraction

button. When these donor data are not matched, the
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computer 11 displays an error message and a culture
cancel l ati on message on the display 16.
[0134]

Those in charge feed (store) the second mesenchymal
stem cell 30 sucked in the injector or the pipette into
the culture container 35, and feed (store) the culture
liquid 23 in the culture container 35. The third fl at
culture container 35 (third culture container) is made of
transparent glass or transparent plastics, and a fl at
cont ai ner whose plane shape is approximately rectangle,
havi ng a predeterm ned capacity and a bottom 27 of a
predeterm ned area, and the area of the bottom27 is | arger
than t he second flat culture container 25 (second culture
container). The third flat culture container 35 includes
a top portion 47, a bottom portion 48, and a feed hole 49
provi ded at the top portion 47. The feed hole 49 is seal ed
by a cap 50 in watertight manner. The third flat culture
container 35 may be a flat contai ner whose pl ane shape i s
circular or elliptical, having a predeterm ned capacity
and a bottom 27 of a predeterm ned area.

[0135]

The third flat culture container 35 (third culture
container) used inthe step of fifth observing a stemcel |
has a capacity of approx. 70 to 80cc (preferably 75cc),
and a bottom surface area of approx. 75 to 108mme®. The
third flat culture container has a side of approx. 8.7 to
10.4mml ong. The cultureliquid 23 is the same as that fed
in the step of first observing a stemcell. The second

mesenchymal stem cell 30 fed into the culture container
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35 is fixed to the bottom 27 of the culture container 35
as time el apses, cultured by the culture liquid 23, and
gradual ly proliferated (differentiated) on the bottom 27
of the culture container 35 to form a col ony.

[0136]

Those i n charge, after feeding the second mesenchymal
stem cell 30 and the culture liquid 23 into the culture
contai ner 35, set (place) the culture container 35 in a
speci men hol der of the electron mcroscope 13. A spacer
39 is positioned between an upper surface 37 of a speci men
hol der 36 of the el ectron m croscope 13 and a bottomportion
48 of the third flat culture container 35 so as to keep
the bottom portion 48 of the culture container 35 raised
by t he spacer 39, allowthe bottomportion 48 of the culture
contai ner 25 and the top portion 47 of the culture contai ner
25 (feed hole 49) to stay at higher and | ower positions,
respectively, and maintain the culture container 35
mai nt ai ned at a predeterm nedtiltedangle. Also, aspacer
39 is positioned between the upper surface 37 of the
speci men hol der 36 of the electron m croscope 13 and the
top portion 48 of the third flat culture container 35 so
as to keep the top portion 47 of the culture container 35
by t he spacer 39, allowthe top portion 47 of the culture
container 35 and the bottom portion 49 of the culture
container 35 to stay at higher and | ower positions,
respectively, and maintain the culture container 35
mai nt ai ned at a predetermned tilted angle. The tilted

angle a2 of the third flat culture container 35 in relation
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to the upper surface 37 of the speci men hol der 36 ranges
from2 to 5°, preferably 2 to 3°.
[0137]

The met hod f or manufacturing aculture product liquid
pl aces the third flat culture container 35 inrelationto
t he upper surface 37 of the speci men hol der 36 at thetilted
angl e, thereby allowi ng the second mesenchymal stem cel
30 and the culture liquid 23 in the culture container 35
totilt to the side of the top portion 47 of the culture
contai ner 35 (or the side of the bottomportion 48), causi ng
t he wat er pressure of the second mesenchymal stemcell 30
and the culture liquid 23 to increase on the side of the
top portion 47 of the culture container 35 (or the side
of the bottomportion 48), allowi ngthe second mesenchymal
stemcell 30toconcentrateonthe sideof the bottomportion
48 of the culture container 35, and thus increasing the
activity of the second mesenchymal stemcells 30toreadily
and i mmedi ately fix the second mesenchymal stem cell 30
on the bottom 27 of the culture container 35.

[0138]

The el ectron m croscope 13 images a magnified view
of a plane shape of the second mesenchymal stem cell 30
fedintothe culture container 35 at aninterval of approx.
1to 2 hours, andtransmts the magni fied viewof the pl ane
shape of the i maged stemcell 30 to the computer 11 at an
I nterval of approx. 1 to 2 hours. The computer 11 stores
a magni fied viewof a plane shape of the second mesenchymal
stemcell 30 transmtted fromthe electron m croscope 13

and an imaging time in the storage area so as to be



associ atedwi th the donor identifier (stepof fifthstoring
astemcell image). The computer 11 di splays the magnified
view of the plane shape of the stemcell 30 transmtted
fromthe electron mcroscope 13 and the imaging time on
the display 16. Those in charge confirm (visually
recogni ze) the magnified view of the plane shape of the
stem cell 30 displayed on the display 16 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 (step of
fifth observing a stemcell). Those in charge may directly
observe changes in the pl ane shape of the stemcell 30 from
t he observation wi ndow of the electron m croscope 13 at
an interval of approx. 1 to 2 hours for 36 to 48 hours.
[0139]

The initial plane shape of the second mesenchymal stem
cell 30 is an approximately circul ar shape, and when the
pl ane shape of the stemcell 30 is the approximately
circul ar shape, the stemcell 30 is not fixedto the bottom
27 of the culture container 35 (inner surface of bottom
wall), which doesn’t allow the stem cell 30 to start
proliferation (differentiation). The plane shape of the
second mesenchymal stemcell 30 deformed is primarily the
approxi mately circular shape before fixing, and a fl at
shape when the stem cell 30 elongates in amorphous form
in one direction, thereby fixing the stemcell 30 to the
bottom 27 of the culture container 35 (inner surface of
bottom wall) and allowing the stemcell 30 to start
proliferation (differentiation).

[0140]
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Those i n charge, according to the observation in the
step of fifth observing a stemcell, when the plane shape
of the second mesenchymal stem cell 30 displayed on the
di splay 16 remai ns observed as an approximately circul ar
shape (see FIG 12 cited by reference), determ ne that the
stemcell 30 is not fixed to the bottom 27 of the culture
container 35 (inner surface of bottom wall), and
conti nuously observe changes inthe pl ane shape of the stem
cell 30 at an interval of approx. 1 to 2 hours. Those in
charge, according to the observation in a means of third
observing a stemcell, when the plane shape of the second
mesenchymal stem cell 30 displayed on the display 16 is
def ormed fromthe approximately circular to the primarily
approxi mately circul ar and amorphous fl at shape (see FIG.
13 cited by reference), determne that the stem cell 30
is fixedtothe bottom27 of the culture container 35 (step
of third fixing a stem cell).

[0141]

The use of a large culture container in which the
capacity exceeds 80cc to fix the second mesenchymal stem
cell 30 and the bottom surface area exceeds 108m? fails
to readily fix the stemcell 30 to the bottom surface of
t he contai ner and sl ows down the proliferation of the stem
cell 30, but the method for manufacturing acul ture product
| iquid, using the third flat culture container 35 having
the capacity and the bottom surface area, can readily fix
the stemcell 30 to the bottom27 of the culture container
35 and i mmedi ately be proliferate the stemcell 30 in the

culture contai ner 35.
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[0142]

The met hod f or manufacturing a culture product liquid
all ows the culture container 35 to statically stand at
approxi mately the same t emperature as t he body temperature
for 36 to 48 hours, and observes the deformation of the
second mesenchymal stemcell 30fromtheinitial planeshape
in the culture container 35 at an interval of approx. 1
to 2 hours for 36 to 48 hours, thereby never failing to
confirmthe deformation of the stemcell 30 and properly
confirmng the fixing of the stemcell 30 to the bottom
27 of the culture container 35.

[0143]

According to the observation in the step of fifth
observing a stem cell, the second mesenchymal stem cel
30 (second stemcell) is deformed fromthe approxi mately
circular (initial plane shape) to the primarily
approxi mately circul ar and amor phous fl at shape, and the
step of third fixing a stemcell for confirm ng the fixing
of the stemcell 30tothe bottom27 of thethirdflat culture
container 35 (third culture container) is foll owed by the
step of third culturing a stemcell and a step of sixth
observing a stem cell
[0144]

In the third culturing a stemcell and the step of
si xth observing a stemcell, the cultureliquid?23fedinto
the culture container 35 is discharged (discarded) from
the culture container 35, and a new culture liquid 23 is
fed (stored) into the culture container 35. The culture

container 35 is allowed to statically stand (statically
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wi t hout movement) at approximately the same tenperature
as the body temperature (approx. 36 to 37°C) for 36 to 48
hours, and cultures the second mesenchymal stem cell 30
inthe culture container 35 (step of third culturing astem
cell). The total area of the second mesenchymal stemcel |
30 fixed to the bottom 27 of the culture container 35, by
all owing the culture container 35 to statically stand at
an interval of approx. 1 to 2 hours for 36 to 48 hours,
in relation to the bottom surface area of the culture
container 35, is observed with the el ectron m croscope 13,
and it is determ ned whether the total area of the stem
cell 30reachesthethirdtarget rati oof thebottom surface
area of the culture container 35. The third target ratio
of the total area of the second mesenchymal stem cell 30
Is 88 to 92% of the bottom surface area of the culture
container 35 (88 to 92% confl uent).

[0145]

Those in charge such as doctors, nurses, and
researchers, after confirmng the fixing of the second
mesenchymal stemcell 30 to the bottom 27 of the culture
container 35, click the stemcell fifth observation end
button displayed on the display 16. When the stem cel
fifth observation end button is clicked, the computer 11
di spl ays a step twelfth di splay screen (not shown) on the
di splay 16. The step twel fth display screen displays the
NO. 1 and the donor data, as well as a stem cell second
collection end message, a stemcell fifth observation end
message, astemcell sixthobservationbutton, andaculture

product |iquid second extraction button.
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[0146]

Those in charge click the stemcell sixth observati on
button on the step twelfth display screen, remove the
culture container 35 fromthe speci men hol der of the
el ectron m croscope 13, and allow the bar code reader 12
to read the QR code of the culture container 35. When the
QR code is transmtted fromthe bar code reader 12 to t he
computer 11, the conputer 11 conpares the donor data
di spl ayed on the display 16 (donor data read in menory)
with the donor data shown by the QR code read by the bar
code reader, and when these donor data are matched, the
NO. 1 and the donor data are displayed on the display 16,
as well as a stem cell second collection end message, a
stemcell fifth observation end message, a stemcell sixth
observation under-way message, a stemcell sixth
observation end button, and acul ture product |iquidsecond
extraction button. When these donor data are not mat ched,
the computer 11 displays an error message and a culture
cancel l ati on message on the display 16.

[0147]

Those in charge discharge (discard) the culture
liquid 23 fed into the culture container 35 in the step
of fifth observing a stemcell fromthe culture container
35, and feed (store) anewcultureliquid23intotheculture
container 35. The newcultureliquid?23isthe same as that
fed in a mans of first observing a stemcell. Those in
charge feed a new culture liquid 23 into the culture

contai ner 35, and then set (place) the culture container
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35 in the specimen holder 36 of the electron mcroscope
13.
[0148]

A spacer 39 is positioned between an upper surface
37 of a specimen holder 36 of the electron m croscope 13
and a bottomportion 48 of thethird flat culture container
35 so as to keep the bottom portion 48 of the culture
container 35 raised by the spacer 39, allow the bottom
portion 48 of the culture container 25 and the top portion
47 of the culture container 25 (feed hole 49) to stay at
hi gher and | ower positions, respectively, and maintainthe
culture container 35at apredetermnedtiltedangle. Also,
a spacer 39 may be positioned between the upper surface
37 of the specimen holder 36 of the electron mcroscope
13 andthetop portion48of thethirdflat culturecontainer
35 soas to keep the top portion 47 of the culture contai ner
35 raised by the spacer 39, allow the top portion 47 of
the culture container 35 and the bottom portion 49 of the
culture container 35to stay at higher and | ower positions,
respectively, and maintain the culture container 35 at a
predetermined tilted angle. The tilted angle a2 of the
third flat culture container 35 in relation to the upper
surface 37 of the speci men hol der 36 ranges from2 to 5°,
preferably 2 to 3°.
[0149]

The met hod f or manufacturing a culture product liquid
confirms the fixing of the second mesenchymal stem cel
30, then discharges the culture liquid 23 in the culture

contai ner 35, and feeds a new culture liquid 23 into the
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culture container 35, thereby assuredly encouraging the
proliferation of the second mesenchymal stemcell 30. The
met hod for manufacturing a culture product |iquid places
thethirdflat culture container 35inrelationto an upper
surface 37 of the speci men holder 36 at the tilted angl e,
t hereby allowing the second mesenchymal stemcell 30 and
the culture liquid 23 in the culture container 35 to tilt
to the side of the top portion 47 of the culture container
35 (or the side of the bottomportion 48), causingthe water
pressure of the second mesenchymal stem cell 30 and the
cultureliquid?23toincreaseonthe side of thetop portion
47 of the culture container 35 (or sideof the bottomportion
48), allowi ng the second mesenchymal stem cell 30 to
concentrate on the side of the bottom portion 48 of the
culture container 35, and thus increasing the activity of
the second mesenchymal stem cells 30 to readily and
I mmedi ately proliferate (differentiate) the second
mesenchymal stemcell 30 on the bottom 27 of the culture
cont ai ner 35.
[ 0150]

The el ectron m croscope 13 images a magnified view
of a plane shape of the second mesenchymal stem cell 30
in the culture container 35 at an interval of approx. 1
to 2 hours, and transmts the magnified view of the pl ane
shape of the i maged stemcell 30 to the computer 11 at an
I nterval of approx. 1 to 2 hours. The computer 11 stores
the magnified view of the plane shape of the second
mesenchymal stem cell 30 transmtted fromthe el ectron

m croscope 13 and an imaging time in the storage area so
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as to be associatedwi ththe donor identifier (stepof sixth
storing a stemcell image). The computer 11 displays the
magni fi ed vi ewof the pl ane shape of the second mesenchymal
stemcell 30 transmtted fromthe electron m croscope 13
and the imaging time on the display 16.

[0151]

Those in charge confirm (visually recognize) the
magni fi ed vi ewof the pl ane shape of the second mesenchymal
stem cell 30 displayed on the display 16 at an interval
of approx. 1 to 2 hours for 36 to 48 hours, observe the
total area of the stemcell 30 fixed to the bottom 27 of
the culture container 35inrelationtothe bottom surface
area of the culture container 35, and determ ne whet her
the total area of the stemcell 30 reaches the third target
rati o of the bottom surface area of the culture container
35 (82 to 92% confluent) (step of sixth observing a stem
cell). Thoseincharge may directly observe the total area
of the second mesenchymal stemcell 30 in relation to the
bottom surface area of the culture container 35 fromthe
observati on wi ndow of the electron m croscope 13 at an
i nterval of approx. 1 to 2 hours for 36 to 48 hours, and
determ ne whet her the total area of the stemcell 30 reaches
the third target ratio of the bottom surface area of the
culture container 35 (88 to 92% confl uent).

[0152]

Those i n charge, according to the observation in the
step of sixth observing a stemcell, when the total area
of the second mesenchymal stem cell 30 displayed on the

di splay 16 doesn’'t reach the third target ratio of the
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bottom surface area of the culture container 35 (88 to 92%
confluent), continuously observethetotal area of the stem
cell 30 in relation to the bottom surface area of the
culture container 35 at aninterval of approx. 1to 2 hours
(see FIG 13 cited by reference). When the total area of
the second mesenchymal stemcell 30 reachesthethirdtarget
ratio of all the area of the magnified view di splayed on
the display 16, it is determ ned that the total area of
the stem cell 30 reaches the third target ratio of the
bottom surface area of the culture container 35.

[ 0153]

According to the observation in the step of sixth
observing a stem cell, the second mesenchymal stem cel
30 proliferates on the bottom 27 (inner surface of bottom
wall) of thethirdflat culture container 35 (thirdculture
container) to forma colony and expands its plane shape,
and when the total area of the stemcell 30 displayed on
the display 16 reaches the third target ratio of the
bottom surface area of the culture container 35 (88 to 92%
confluent) (see FIG 14 cited by reference), a single type
of second mesenchymal stem cell 30 proliferates in the
culture container 35, and a culture product liquid 31
containing a predeterm ned metabolite secreted from a
singletype of stemcell 30 havingactivityis manufactured.
[0154]

The met hod f or manufacturing a culture product liquid
gradual ly reduces the activity of the stem cell 30 when
the total area of the second mesenchymal stemcell 30 in

relation to the bottom surface area of the third fl at
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culture container 35 (third culture container) exceeds 92%
toproliferate the stemcell 30, and extracts the stemcell
30 fromthe culture container 35 when the total area of
the stemcell 30 in relation to the bottom surface area
of the culture container 35 increases to 88 to 92% for
proliferation, thereby maintaining the activity of the
stemcell 30, and accordingly proliferating the stemcel
30.
[ 0155]

When the total area of the stemcell 30 reaches the
thirdtarget rati oof the bottom surface areaof theculture

cont ai ner 35, a step of second extracting a culture product

liquid for extracting the culture product liquid 31 from
the culture container 35 is taken. 1In the step of second
extracting a culture product liquid, the culture product

| iquid 31 containing a predeterm ned metabolite secreted
fromthe second mesenchymal stemcell 30 having activity
Is extracted fromthe culture container 35. The method for
manuf acturing a culture product |iquid observes the total
area at an interval of approx. 1 to 2 hours to properly
confirmthe total area of the second mesenchymal stemcel |
30 in relation to the bottom surface area of the culture
contai ner 35, thereby assuredly confirm ng that the total
area of the stemcell 30 reaches the third target ratio
of the bottom surface area of the culture container 35.
[0156]
Those in charge such as doctors, nurses, and

researchers, after confirmng that the total area of the

second mesenchymal stemcell 30 reaches the third target
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rati o of the bottom surface area of the culture container
35, click the stem cell sixth observation end button

di spl ayed on the display 16. Wien the stem cell sixth
observationend buttonisclicked, the computer 11 di spl ays
astepthirteenth display screen (not shown) onthe display
16. The step thirteenth display screen displays the NO.
1 and the donor data, as well as a stem cell second
collection end message, a stemcell fifth observation end
message, a stem cell sixth observation end message, and
a culture product |liquid second extraction button.
[0157]

Those in charge, inthe step of si xth observing a stem
cell, suck fromthe culturecontainer 35the culture product
liquid 31 converted fromthe culture liquid 23 fed into
the culture container 35, using an injector or a pipette
(step of second extracting a culture product |[iquid), and
feed (store) the culture product liquid31lintothe storage
container 32. The culture product liquid 31 fed into the
storage container 32 is a culture product liquid 31
containing a predeterm ned metabolite secreted from a
single and specific type of mesenchymal stemcell (a single

type of stem cell) having activity in which unnecessary

mesenchymal stem cell is removed.
[0158]
Those in charge feed the culture product |iquid 31

into the storage container 32, and then affix the first
code paper 17 in which a QR code is printed to the outer
peri pheral surface of the storage container 32. Those in

charge click the culture product |iquid second extraction
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end button on the thirteenth display screen displayed on
the display 16, allow the bar code reader 12 to read the
QR code of the storage container 32, and then store inthe
refrigerator 34 the storage container 32 into which the
culture product liquid 31 is fed. The culture product
liquid 31 is stored in the refrigerator 34 at approx. 3
to 4°C.

[0159]

When the QR code is transmtted from the bar code
reader 12 to the computer 11, the computer 11 conpares the
donor data displayed on the display 16 (donor data read
in memory) with the donor data shown by the QR code read
by the bar code reader 12, and when these donor data are
mat ched, the NO. 1 and t he donor data are di splayed on the

di splay 16, as well as a culture product |iquid extraction

end message and a cul ture product |iquid manufacturing end
button. Those in charge click the culture product |iquid
manuf acturing end button. The culture product liquid

manuf acturing end button is clicked to stop the system 10
on the conmputer 11.
[0160]

When the culture product |iquid manufacturing end
button is clicked, a step of collecting a stemcell for
collecting the stemcell 30 fromthe culture container 25
Istaken. Inthe step of collectingastemcell, the second
mesenchymal stemcell 30 proliferated (differentiated) in
the culture container 35 is collected fromthe culture
container 35. After washing the culture container 35w th

PBS, those in charge feed a trypsin solution into the
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cul ture container 35, suck the second mesenchymal stemcel
30 floatinguptothe surface of the trypsin solution using
an injector or a pipette, and feed (store) the stem cell
30 into the storage container 33 fromthe injector or the
pi pette.

[0161]

The second mesenchymal stem cell 30 fed into the
storage container 33 is a single and specific type of
mesenchymal stemcell (a single type of stemcell) having
activity in which unnecessary mesenchymal stem cell is
removed. Those in charge feed the second mesenchymal stem
cell 30 (a single type of mesenchymal stemcell) into the
storage container 33, then affix the first code paper 17
i nwhichaQRcodeisprintedtotheouter peripheral surface
of the storage container 33, and store inthe refrigerator
34 the storage container 33 into which the second
mesenchymal stemcell 30 is fed. The second mesenchymal
stemcell 30 (a single type of mesenchymal stemcell) is
stored in the refrigerator 34 at approx. 3 to 4°C.
[0162]

The met hod f or manufacturing a culture product |iquid,
whi ch collects the second stemcell 30 fromthe second
culture container 25 after extracting a culture product
liquid 31 fromthe second culture container 25, cultures
the stemcell 30 together with a culture liquid 23, fixes
the stemcell 30 to the bottom 27 of a third culture
container 35 having a |larger capacity than the second
culture container 25, feeds a new culture Iiquid 23 into

the culture container 35, cultures the stemcell 30, and
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extracts fromthe culture container 35the culture product
l iquid 31 containing a predeterm ned metabolite secreted
froma single type of second stemcell 30 having activity
proliferated whenthetotal area of the stemcell 30 reaches
the third target ratio of the bottom surface area of the
culture container 35 in the process of culturing the stem
cell 30, therefore in the process of culturing the stem
cell 30, various types of stemcells are not cultured,
various types of metabolites secreted fromvarious types
of stem cells are not contained, only a predeterm ned
met abolite secreted froma single type of second stemcel |
30 having activity is contained, a culture product liquid
31 providing the only specific effect on predeterm ned
di seases and predeterm ned cosmetic uses can be

manuf actured, and a culture product |iquid 31 capabl e of
effective use in treating predeterm ned di seases and a
culture product liquid 31 capable of effective use in

predeterm ned cosmetic uses can be manufactured.

EXPLANATI ONS OF LETTERS OR NUMERALS

[0163]

10 Culture product liquid manufacturing system
11 Computer

12 Bar code reader

13 Electron m croscope

14 Keyboard

15 Mouse

16 Di spl ay

17 First code paper
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18
19
20
21
22
23
24
25

Raw bone marrow |iquid

Gl ass test tube

Test tube rack

Constant temperature bath

I ntermedi ate-1 ayer bone marrow |liquid

Culture liquid

First culture container (first flat culture container)

Second culture container (second flat culture

cont ai ner)

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

First mesenchymal stem cell (first stem cell)
Bott om

Centrifugal separator

Gl ass test tube

Second mesenchymal stem cell (second stem cell)
Cul ture product liquid

St orage cont ai ner

St orage cont ai ner

Refri gerator

Third culture container (third flat culture container)
Speci men hol der

Upper surface

Bottom portion

Spacer

Top portion

Feed hol e

Cap

Top portion

Bottom portion

Feed hol e
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46
47
48
49
50

Cap

Top portion
Bottom portion
Feed hol e

Cap
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CLAI MS

1. A method for manufacturing a culture product |iquid,
using a stemcell made froma bone marrow liquid collected
from a donor, the method comprising the steps of:
separating a bone marrow liquid for separating in | ayers
a bone marrow liquid collected from a donor;

extracting a bone marrow liquid for 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 by the step of separating a bone marrow | i qui d;
first fixingastemcell for feedingtheintermedi ate-I| ayer
bone marrow |l iquid extracted by the step of extracting a
bone marrow !l i quid and a predeterm ned culture liquidinto
afirst culture container having a predeterm ned capacity
and a bottomsurface of a predeterm ned area, allowi ngthe
first culture container to statically stand for a
predeterm ned period of time, and fixing afirst stemcell
contained in the intermediate-layer bone marrowliquidto
a bottom surface of the first culture container;

first culturing a stemcell for discharging the culture
liquidinthefirst culturecontainer after fixingthefirst
stemcell to the bottom surface of the first culture
contai ner by the step of first fixing a stemcell, feeding
a new culture liquid into the first culture container,
all owing the first culture container to statically stand
for a predeterm ned period of time, and culturingthe first

stemcell until thetotal areaof thefirst stemcell reaches
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afirst target ratioof the bottom surface area of the first
cul ture container area,

first collecting a stemcell for collecting the first stem
cell fromthe first culture container when the total area
of the first stemcell reaches the first target ratio in
the process of culturing the first stemcell by the step
of first culturing a stem cell;

separating a stem cell for centrifugally separating in

| ayers the first stemcell collected by the step of first
collecting a stem cel |;

second col l ecting a stemcell for collecting a second stem
cell positioned in the | owermost | ayer of the first stem
cell separated in |layers by the step of separating a stem
cell;

second fixing a stemcell for feeding the second stemcel
collected by the step of second collecting a stemcell and
a predetermned culture liquid into a second culture
container having a |larger capacity and a bottom surface
of a larger bottom surface area than the first culture
container, allowi ng the second culture container to
statically stand for a predeterm ned period of time, and
fixingthe second stemcell toabottomsurface of the second
cul ture container;

second culturing a stemcell for discharging the culture
liquid in the second culture container after fixing the
second stemcell tothe bottomsurface of the second cul ture
cont ai ner by the step of second fixing astemcell, feeding
a new culture liquid into the second culture contai ner,

all owi ng the second culture container to statically stand
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for apredeterm ned periodof time, andculturingthe second
stem cell until the total area of the second stem cel
reaches a second target ratio of the bottom surface area
of the second culture container; and

first extracting a culture product liquid for extracting
fromthe second culture container aculture product |iquid
containing a predeterm ned metabolite secreted fromthe
singletype of second stemcell proliferated whenthetotal
area of the second stemcell reaches the secondtarget ratio
inthe process of culturinginthe step of second culturing

a stem cel |l .

2. The method for manufacturing a culture product liquid
according to claiml, whereininthe steps of first fixing
a stemcell and first culturing a stemcell, the first

culture container is allowed to statically stand at a

predeterm ned tilted angle for a predeterm ned peri od of
time, and in the steps of second fixing a stem cell and
second culturing a stemcell, the second culture cont ai ner
iIs allowed to statically stand at a predetermned tilted

angle for a predeterm ned period of time.

3. The met hod for manufacturing a culture product |iquid
according to claim11l or 2, conprising the steps of:
second collecting a stemcell for collecting the second
stem cell fromthe second culture container after
extractingaculture product liquidfromthe second culture
contai ner by the step of first extracting aculture product

i quid;
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third fixing a stemcell for feeding the second stem cel
collected by the step of second collecting a stemcell and
a newcultureliquidintoathird culture container having
a predeterm ned capacity and a bottom surface of a
predeterm ned area, the capacity and the bottom surface
area being |larger than the second culture container,

all owing the third culture container to statically stand
for a predeterm ned period of time, and fi xing the second
stem cell to a bottom surface of the third culture
cont ai ner

third culturing a stemcell for discharging the culture
liquid in the third culture container after fixing the
second stemcell to the bottomsurface of thethird culture
contai ner by the step of third fixing a stemcell, feeding
a new culture liquid into the third culture container,
all owing the third culture container to statically stand
for apredeterm ned periodof time, andculturingthe second
stem cell until the total area of the second stem cel
reaches a third target ratio of the bottom surface area
of the third culture container; and

second extracting a culture product liquid for extracting
fromthe third culture container a culture product |iquid
containing a predeterm ned metabolite secreted fromthe
singletype of second stemcell proliferated when thetotal
area of the second stemcell reaches the third target ratio
inthe process of culturing inthe step of third culturing

a stem cel |l .
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4. The met hod for manufacturing a culture product |iquid
according to claim3, whereininthe steps of third fixing
a stemcell and third culturing a stemcell, the third
culture container is allowed to statically stand at a

predeterm ned tilted angle for a predeterm ned peri od of

time.

5. The met hod for manufacturing a culture product liquid
according to any one of claims 1 to 4, whereininthe step
of separating a bone marrowliquid, 2to 3cc of a bone marr ow
liquidis collected fromthe donor, 2 to 3cc of the bone
marrow liquid is fed into a vertically elongating
separation container, the separation container is allowed
to statically stand at approxi mately the same temperature
as the body temperature for a predeterm ned peri od of ti me,
and t he bonemarrowliquidisvertically separatedinlayers
I nthe separation container, andin the step of extracting
a bone marrow | iquid, the intermedi ate-|1ayer bone marrow
| iquid positioned in the intermediate | ayer of the bone
marrow | iquid separated in layers in the separation

container is extracted.

6. The met hod for manufacturing a culture product |iquid
according to any one of claims 1 to 5, whereinthe capacity
of the first culture container is approx. 20 to 30cc, the
initial plane shape of the first stemcell is an

approxi mately circul ar shape, and the pl ane shape of the
first stemcell deformed is primarily the approxi mately

circul ar shape, and a flat shape when the first stemcel
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el ongates in amorphous formin one direction, and in the
step of first fixing a stemcell, the first culture

container is allowed to statically stand at approxi mately
the same temperature as the body tenperature for a period
of 12 to 24 hours, the deformation of the first stemcell
fromtheinitial plane shapeinthe first culture container
I's observed at an interval of approx. 1 to 2 hours for the
period of 12 to 24 hours, and when the first stemcell is
deformed fromthe initial plane shape tothe amorphous fl at
shape, it is determ ned that the first stemcell is fixed

to the bottom surface of the first culture container.

7. The met hod for manufacturing a culture product liquid
according to any one of claims 1 to 6, whereinin the step
of first collectingastemcell, thefirst culture container
is allowed to statically stand at approximtely the same
temperature as the body temperature for a period of 36 to
48 hours, and the total area of the first stemcell fixed
to the bottom surface of the first culture container in
relation to the bottom surface area of the first culture
container area i s observed at an interval of approx. 1 to

2 hours for the period of 36 to 48 hours.

8. The method for manufacturing a culture product liquid
according to claim?7, wherein the first target ratio of
the total area of the first stemcell is 70 to 80% of the

bottom surface area of the first culture container area.
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9. The met hod for manufacturing a culture product |iquid
according to any one of claims 1 to 8, whereininthe step
of separating a stemcell, the first stemcell is fed into
a separation container, the separation container is placed
in a centrifugal separator to centrifugally separate the
first stemcell, andinthe step of first collecting astem
cell, thesecondstemcell positionedinthel owermost | ayer
of the first stemcell centrifugally separated in | ayers

in the separation container is collected.

10. The met hod for manufacturing a culture product liquid
according to any one of claims 3to 9, whereinthe capacity
of the second culture container is approx. 40 to 60cc, the
capacity of the third culture container is approx. 70 to
80cc, the initial plane shape of the second stemcell is
an approximately circul ar shape, the plane shape of the
second stemcell deformed is primarily the approxi mately
circul ar shape, and a fl at shape when the second stemcel |
el ongates in amorphous formin one direction, and in the
steps of second fixing a stemcell and third fixing a stem
cell, the second and the third culture containers are

all owed to statically stand at approximately the sanme

temperature as the body temperature for a period of 36 to
48 hours, the deformati on of the second stemcell fromthe
initial plane shape in the second and the third culture
containers is observed at an interval of approx. 1 to 2
hours for the period of 36 to 48 hours, and when t he second
stemcell is deformed fromthe initial plane shape to the

amor phous fl at shape, it is determ ned that the second stem
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cell is fixed to the bottomsurfaces of the second and t he

third culture containers.

11. The method for manufacturing a culture product Iiquid
according to any one of claims 3to 10, whereininthe steps
of second collecting a stemcell and third collecting a
stemcell, the second and the third culture containers are
all owed to statically stand at approximately the sanme

temperature as the body temperature for a period of 36 to
48 hours, the total area of the second stemcell fixed to
the bottom surface of the second and the third culture
containers in relation to the bottom surface area of the
second and the third culture containers is observed at an
i nterval of approx. 1 to 2 hours for the period of 36 to

48 hours.

12. The met hod for manufacturing a culture product Iiquid
according to any one of claims 3 to 11, wherein the second
target ratio of the total area of the second stemcell is
88 to 92% of the bottom surface area of the second culture
container, and the third target ratio of the total area
of the second stemcell is 88 to 92%of the bottom surface

area of the third culture contai ner.

13. The met hod for manufacturing a culture product Iiquid

according to any one of claims 1 to 12, wherein the first

and second stem cells are mesenchymal stem cells.
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