CLAI M5

1. Astemcell culturing nmethod for culturing specifictypes
of stemcells using a first bone marrow aspirate coll ected
froma donor, wherein

the stemcel | cul turing nmet hod conpri ses a bone marr ow
aspirate separating step of separatingthe first bone marrow
aspirate collected froma donor into three |ayers, a bone
marrow aspirate extracting step of extracting a second bone
marrow aspirate positioned at an internmedi ate | ayer anong
the first bone marrow aspirate separated into three | ayers
in the bone marrow aspirate separating step, a deformation
first observation step of observing deformation of first
mesenchymal stemcells in a first culturing vessel froman
initial planar shapewith predetermnedtineinterval swhile
statically allowing it for a predetermned tine statically
in a state of inclining the first culturing vessel at an
inclination angle of 2to 5° after injectingthe second bone
marrow aspirate extracted in the bone marrow aspirate
extracting step and a predeterm ned cul ture mediuminto the
first culturing vessel having a predeterm ned vol une and a
predet erm ned area of a bottomsurface, atotal surface area
first observation step of discharging the culture nmedi umin
the first culturing vessel after judging the first
mesenchymal stemcells are fixed to the bottom surface of
the first culturing vessel, and injecting a new culture
mediuminto the first culturing vessel when the first
mesenchymal stemcells are deformed fromthe initial planar

shape to a predeterm ned planar shape as a result of
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observation in the deformation first observation step, and
observing atotal surface area of the first nmesenchymal stem
cells fixed to the bottom surface of the first culturing
vessel with respect to the bottomsurface area of the first
culturing vessel with predetermned tine intervals while
statically allowing it for a predetermined tine in a state
of inclining the first culturing vessel at an inclination
angle of 2 to 5°, a stemcell first extracting step of
extracting the first nmesenchynmal stemcells fromthe first
cul turing vessel when the planar shape of the first
nmesenchymal stemcel |l sis expanded by proliferatingthefirst
mesenchymal stemcel |l s at t he bottomsurface areaof thefirst
culturing vessel and the total surface area of the first
nmesenchymal stemcells with respect to the bottom surface
area of the first culturing vessel reached a first target
ratio as a result of observation in the total surface area
first observation step, a stemcell centrifugation step of
centrifuging the first nmesenchymal stemcells extracted in
the stemcell first extracting stepintotwo |layers, a stem
cell second extracting step of extracting a second
mesenchymal stemcel | s posi ti oned at an under nost | ayer after
separating the first mesenchynmal stemcells intotwo | ayers
inthe stemcell centrifugation step, and a stemcell third
extracting step of injecting the second nesenchymal stem
cells extracted in the stemcell second extracting step and
a predet erm ned cul t ure nmedi umi nt o a second cul turi ng vesse
having a |l arger capacity and a | arger bottom surface area
of the bott omsurfacethanthoseof thefirst culturingvessel

statically allowng the second culturing vessel for a
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predetermned tinme to fix the second nesenchymal stemcells
to the bottom surface of the second culturing vessel and
proliferating the second nesenchymal stemcells, and when
a total surface area of the second nesenchymal stemcells
W th respect to the bottomsurface of the second culturing
vessel reached a second target rati o by expandi ng a pl anar
shape of the second nesenchynmal stemcells at the bottom
surface area of the second culturing vessel, extracting the
second nesenchymal stemcells fromthe second cul turing
vessel ,

wherein the stemcell culturing nethod conprises a
def ormati on second observati on step of injectingthe second
nmesenchymal stemcells extracted in the stemcell second
extracting step and the culture nediuminto the second
culturing vessel, then, observing deformation of the second
mesenchymal stemcells in the second culturing vessel from
an initial planar shape with predetermined tinme intervals
while statically allowmng it in a state of inclining the
second culturing vessel at an inclination angle of 2 to 5°
for apredeterminedtinestatically, andatotal surface area
second observation step of discharging the culture nedi um
in the second culturing vessel after judging the second
mesenchymal stemcells are fixed to the bottom surface of
the first culturing vessel, and injecting a new culture
mediuminto the second culturing vessel when the second
nmesenchymal stemcells are defornmed fromthe initial planar
shape to a predeterm ned planar shape as a result of
observation in the deformati on second observati on step, and

observing atotal surface area of the second nesenchymal stem
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cells fixed to the bottomsurface of the second culturing
vessel wth respect tothe bottomsurface area of the second
culturing vessel with predetermned tine intervals while
statically allowing it for a predetermined tine in a state
of inclining the second culturing vessel at an inclination
angleof 2to5°, andinthe stemcell third extracting step,
when t he pl anar shape of the second nesenchymal stemcells
i s expanded by proliferating the second nesenchymal stem
cells and the total surface area of the second nesenchynal
stemcells with respect to the bottomsurface area of the
second cul turing vessel reached the second target ratio as
a result of observation in the total surface area second
observation step, the second nesenchynmal stemcells are
extracted fromthe second culturing vessel,

wherein, inthe bone marrow aspirate separating step,
2 to 3 cc of the first bone marrow aspirate are coll ected
fromthe donor, the2to 3 ccof thefirst bonemarrowaspirate
are injected into a separating vessel extending in the
vertical direction, and the separating vessel is statically
al l oned at substantially the sane tenperature as a body
tenperature for a predetermned tine to separate the first
bone marrow aspirate in the separating vessel into three
| ayers in the vertical direction, and in the bone marrow
aspirate extracting step, the second bone marrow aspirate
posi tioned at aninternediatelayer inthe first bone marrow
aspirateseparatedintothreelayersinthe separatingvesse
IS extracted,

wherei n a capacity of the first culturing vessel is 20

to 30 cc, aninitial planar shape of the first nmesenchynal
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stemcells is substantially circular, a planar shape of the
first mesenchymal stemcells after deformation is a flat
shape i n which the first nmesenchymal stemcel |l s are ext ended
inirregular inonedirectionw thsubstantiallythecircular
as a core, and in the deformation first observation step,
deformati on of the first mesenchymal stemcellsinthefirst
culturing vessel froman initial planar shape is observed
during 12 to 24 hours with intervals of 1 to 2 hours while
statically allowng the first culturing vessel at
substantially the same t enperature as a body tenperature for
12 to 24 hours, and when the first nmesenchymal stemcells
are deformed in an irregular flat shape, the first
mesenchymal stemcells are judged to be fixed to the bottom
surface of the first culturing vessel,

wherein a capacity of the second culturing vessel is
40to060cc, aninitial planar shape of t he second nesenchynal
stemcells is substantially circular, a planar shape of the
second nesenchymal stemcel | s after def ornati on of t he second
mesenchymal stemcells is a flat shape in which the second
nmesenchymal stemcells are extended in irregular in one
direction with substantially the circular as a core, and in
t he def ormati on second observati on step, deformation of the
second nesenchymal stemcells inthe second cul turing vessel
fromaninitial planar shapeis observedduring 36to 48 hours
withintervals of 1to 2 hours while statically allow ngthe
second cul turing vessel at substantially the sane
tenperature as a body tenperature for 36 to 48 hours, and
when the second nesenchynmal stemcells are deforned in an

irregular fl at shape, the second nesenchynal stemcells are
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judged to be fixed to the bottom surface of the second
cul turing vessel, wherein, in the total surface area
first observation step, the total surface area of the first
mesenchymal stemcells fixed to the bottom surface of the
first culturing vessel with respect to the bottom surface
area of the first culturing vessel is observed during 36 to
48 hours with intervals of 1 to 2 hours while statically
allowingthefirst culturingvessel at substantiallythesane
tenperature as a body tenperature for 36 to 48 hours,
wherein, inthe total surface area second observation
step, the total surface area of the second nmesenchynal stem
cells fixed to the bottomsurface of the second culturing
vessel with respect tothe bottomsurface area of the second
cul turing vessel is observed during the 36 to 48 hours with
intervalsof 1to2hourswhilestaticallyallowngthesecond
culturing vessel at substantially the sane tenperature as
a body tenperature for 36 to 48 hours.
whereinthefirst target ratioof thetotal surfacearea
of thefirst nesenchymal stemcell swithrespect tothe bottom
surface area of the first culturing vessel is 70 to 80% and
wherein the second target ratio of the total surface
area of the second nesenchymal stemcells with respect to
the bottom surface area of the second culturing vessel is
88 to 92%
2. The stemcell culturing nethod according to claiml,
wherein, in the stemcell centrifugation step, the first
mesenchymal stemcells are injected into the separating
vessel, the separating vessel is located in a centrifugal

separator to centrifuge the first nesenchymal stemcells,
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and in the stemcell second extracting step, the first
nmesenchymal stemcells are centrifuged into two |ayers in
t he separati ng vessel, and then, t he second nesenchymal stem

cells located at the undernost |ayer are extracted.
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