REGENERATI VE CELL EXTRACTI ON UNI T AND REGENERATI VE CELL EXTRACTI ON SYSTEM
CROSS- REFERENCE TO RELATED APPLI CATI ON 5This application clains the
benefit under 35 U.S.C. 119(a) of a Korean Patent Application No.

10- 2009- 0102085, filed on Cctober 27, 2009, the entire disclosure of which
is incorporated herein by reference for all purposes. BACKGROUND 101.
Field The followi ng description relates to a regenerative cel
extraction unit and system and nore particularly, to a systemfor
extracting regenerative cells such as fat-derived stemcells by
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any termnally differentiated cel’l in the body, adult stemcells are part
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5 This application claims the benefit under 35 U.S.C. §119(a) of a Korean Patent

Application No. 10-2009-0102083, filed on October 27, 2009, the entire disclosure of which is

incorporated herein by reference for all purposes.

BACKGROUND

10 1. Field
The following description relates to a regenerati\}'e cell extraction.unit and system, and
more particularly, to a system for extracting regenerative cells such as fat-derived stem cells bjf

centrifuging fat tissue and an extraction unit used in the system,

15 2. Description of the Related Art
Stem cells are defined as cells that have clonogenic and self-renewing capabilities and
that differentiate into multiple cell lineages. Whereas embryonic stem cells are derived from
mammalian embryos in the blastocyst stage and have the abilitjl/_ o generate any terminaily
differentiated cell in the body, adult stem cells are part of tissue-specific cells of the postnatal
20  organism into which they are committed to differentiate. | |
Adult stem cells offer practical advantages over embryo;aic stem cells. Unlike the latter,
they do not raise any ethical issue, and can be extracted from th;a patient himself. They are in
abundant supply and are intrinsic to various tissues of the human body. The most accessible

sources of adult stem cells are the bone marrow, peripheral blodd, umbilical cord blood and



Adult stemcells offer practical advantages over enbryonic stemcells.
Unlike the latter, they do not raise any ethical issue, and can be
extracted fromthe patient hinself They are in abundant supply and are
intrinsic to various tissues of the human body. The nost accessible
sources of adult stemcells are the bone marrow, peripheral bl ood,
unbilical cord blood and possibly adi pose tissues, as indicated by recent
studi es. These cells are capabl e of nmintaining, generating and repl acing
termnally differentiated cells within their own specific tissue as a
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In addition, platelets prepared as platelets concentrate can be used to accelerate wound healing,
10 and consequently can play a role in regenerative medicine to help in the reconstruction of tissues
ﬁke bone, skin or other tissues.
| Fat tissue has recently been found to contain large amounts of stem cells, progenitor cells
é;zé matrix suitable for therapeutic applications.  Also, fat tissue is a rich source of endothelial
célls that promote the growth of new blood vessels and stimulate the growth of stem and
15 projenitor cells, thereby contributing to tissue regeneration.

While many dévices have been developed to collect ceils from fat tissue, they are not
efficient in extracting fat tissue or are not fully automated — that is, of all processes from
collecting fit tissue to processing the fat tissue, some processes should be performed manually.
In addition, since these devices are not sealed completely, fat tissue is exposed to a risk of

20. contamination while being collected and processed.
| Accordingly, there is a need for the development of a device which can automatically
p:erfom all processes from collecting fat fissue to processing the fat tissue in a sealed state and

can increase the purity of regenerative cells extracted from the fat tissue.



15projenitor cells, thereby contributing to tissue regeneration.

Wi | e many devi ces have been devel oped to collect cells fromfat tissue,
they are not efficient in extracting fat tissue or are not fully autonated
- that is, of all processes fromcollecting fat tissue to processing the
fat tissue; some processes should be performed manually. In addition,
since these devices are not sealed conpletely, fat tissue is exposed to a
ri sk of 20contam nati on while being collected and processed.

Accordingly, there.is a need for the devel opnment of a device which can
automatically perfomall processes fromcollecting fat tissue to
processing the fat tissue in a sealed state and can increase the purity of
‘regenerative cells extracted from §hsfiairyi i ssue.  SUMVARY The
following description relates to a Tegenerative cell extraction unit and
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external source and includes a housing portion accommodating a bst ance
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into the main container such that an end portion of the first har ge
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other end portion of the first discharge pipe is disposed outside the nmain
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pi pe so as to suck and di scharge conponents, which are pl ace In-a
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of the main container, fromthe main container through the firs dlscharge

pi pe; angodmh &I bem Bf the il &5t Ber @Y S heRPH e bAMSoribh 6Pthd TRM| i harce
outwards along a radius direction with respect to a center of rotatl%
~ the naplpeGoOfibisB®butside the main container; and a suction device which is connected to the first
discharge pipe so as to suck and discharge components, which are placed in a lower end portion
of the main container after being centrifuged by the iotation of the main container, from the main
container through the first discharge pipe; and a plut%ality of protrnd_in_g housing portions which
15 bulge outwards alon g a radius direction with respect to a center of rotation of the main container
to accommodate relatively heavy components among components separated from the substance
and are arranged at intervals of a predetermined angle along a circumferential direction of the
protruding housing portions. |
According to the present invention, a lower part of the housing portion narrows toward a
20 lower end of the housing portion, and a concave grocve is formed in the lower end of the |
housing portion. |
According to the present invention, the regcnerative cell extraction unit further includes:

a collection member which is disposed in the housin;g portion of the main container and includes

a concave collector portion; a plurality of guide members which are formed on the collection



to accommodate rel atively heavy conponents anpbng conponents separated from
the substance and are arranged at intervals of a predeterm ned angl e al ong
a circunferential direction of the protrudi ng housing portions.

According to the present invention, a lower Part of the housing portion-
narrows toward a 20 | ower end of the housing portion, and a concave groove
is formed in the |lower end of the housing portion. According to the
present invention, the regenerative cell extraction unit further includes:
a collection nenber which is disposed in the housing portion of the main
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has the other end portion disposed outside the main container; and a

sec@nd hRsHIR otk Bl PGP MRS Juikie tiemsia GoMdingd; SENAELBnPpiEp wWAIAYE des a
suction force to the second di scharge pi pe, and di scharges the conponents -
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~di scharge pipe. According to the present invention, the second discharge-
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container, and the regenerative cell extraction unit further includes a

_nediun@aﬁﬂb@ﬁmmﬁg@ﬁp@nables the-main container to rotate relative to the
second di scharge pipe while sealing a gap between an outer circunferenti al

~surface of tAheos@e@RAhdprshdigenibhehaRRdomNiscRReE pichisBdEhe thadughur f ace
~of the through hole. According to the present invention, a ring-shaped
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second discharge pipe while sealing a gap between an outer circumferential surface of the second
discharge pipe and an inner circumferential surface of the through hole.

. According to the present 'Irnvention, a ring-shaped flange is formed along the outer

15 circumferentia} surface of the second discharge pipe, the medium member is ring-shaped, is
made of a rubber material which is compressible and elastic, and is compressed between a lower
surface of the flange arid an upper surface of the main container in a state where the second
discharge pipe is inserted into the main container, and a ring-shaped contact member having a
lower coefficient of friction than rubber is formed on an upper surface of the medium member

20 an.d is attached closely té the flange, wherein while being cﬁmpressed betweén the main‘
container and the flange, the medium member and the contact member rotate in accordance with
the rotation of the main container and seal the gap between the inner circumferential surface of

the through hole formed in the upper part of the main and the outer circumferential surface of the

second discharge pipe.



surface of the flange and an upper surface of the main container in a
‘state where the second discharge pipe is inserted into the nmain container
and a ring-shaped contact nmenber having a | ower coefficient of friction

t han rubber is formed on an upper surface of the medi um nmenber 20 and is
attached closely to the flange, wherein while being conpressed between the
mai n container and the flange, the nedi um nenber and the contact nenber
rotate in accordance with the rotation of the main container and seal the
gap between the inner circunferential surface of the through hole forned
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_ diagramillustrating the configuration of a regenerative cell extraction
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2 is a schematic cross-sectional view of a regenerative ce Separ ati on
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Other features and aspects will be apparent from the following detailed description, the

drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schemétic diagram- illustrating the coﬁﬁguration of a regenerative cell
extraction system according to an exerﬁblary embodiment of the present invention;
.F IG. 2 is a schematic cross-sectional view of a regenerative cell separation unit shown in
20  FIG. 1; | |
FIG. 3 is a schematic, exploded berspective view of a regenerative cell extraction unit
according to an exemplary embodiment of the present invention shown in FIG. 1;
FIG. 4 is a schematic perspective? view of the regenerative cell extraction unit of FIG. 3

which has been assembled;



20FIG 1; FIG 3 is a schematic, exploded perspective view of a
regenerative cell extraction unit according to an exenpl ary enbodi nent of
the present invention shown in FIG 1; FIG 4 is a schematic perspective
view of the regenerative cell extraction unit of FIG 3 which has been

assenbl ed; FIG 5 is a schematic cross-sectional view of the
regenerative cell extraction unit taken along the line V-V of FIG 4;
FIG 6 is a diagramillustrating fat tissue gravitationally separated from

substance form human body after being washed in the regenerative cell

separation it 5 i SF |sc§1emat1b%r@s]§ %&Bfué’inhé\kr |t %géd%gatfvg%eﬁ %§Hzictt10ﬁ unit taken

centrifuging the fat tissue atter introducing dn enzyne into

regenergldoMRe Gl V-wEPRayL on.unit; FIG 8 is a diagramillustrating the
result of cent rifuging a Stem cel | - cont ai ni ng aqueous solution iiithe
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human body after being washed in the regenerative ecell separation unit;
5 FI1G. 7 is a diagram illustrating the result of centrifuging the fat tissue after introducing an
ehzyme injco the regenerati{re cell separation unit;
FIG. 8 is a diagram illustrating the result of centrifuging a stem ceIl-coﬁtaining aqueous
solution in'the regeﬁerative cell extraction unit without usin g a collection member;
FIG. 9 is a diagram illustrating the process of collecting and discharging a substance
10 using the collection member and guide members;
FIG. 10 is an enlarged view of a multi-filter shown in FIG. 1; and
FI1G. 11 is a diagram illustrating a regenerative céll extraction unit according to an;ther
exemplary embodiment of the present invention.
Throughout the drawings and the detailed description, unless otherwise described,? the
15 same drawing reference numerals will be understood to refer to the séme elements, features,_and
structures.  The relative size and depiction of these elements may be exaggerated for clarity, |

illustration, and convenience.

DETAILED DESCRIPTION

20 Hereinafter, a regenerative cell extraction system and unit according to an exemplary
embodiment of the present invention will be described in greater detail with reference to the

accompanying drawings.



FIG 9 is a diagramillustrating the process of collecting and di scharging
a substance io using the collection nenber and gui de nenbers; FIG 10 is
an enlarged view of a multi-filter shown in FIG 1; and FIG 11 is a
diagramillustrating a regenerative cell extraction unit according to

anot her exenpl ary enbodi nent of the present invention.

Thr oughout the drawi ngs and the detail ed description, unless otherw se
descri bed, the 15sane drawi ng reference nunerals will be understood to
refer to the sane elenents, features, and structures. The relative size.

and depi cti of; t.h ; . e . ri .
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Wi th ref £L&Rk&Hd &ogst_k%c@&fép{fi@w iar}Qgé%ﬁYW@Qéil- separation unit 100 shown in FIG. 1.
| Référring to FIGS. 1 and 2, the regenerative cell extractio.ﬁ system 300 according to the
5. current exemplary embodiment includes the regeneratiife cell separation unit 100 and a _
regenerativeﬂ cell extraction unit 200. ’Thne regenerative cell separation unit 100 and the
regenerative cell extraction ﬁnit 200 are connected to each other by pumps and tubes. In
addition, the regenerative cell separation umt 100 and the regenerative cell extraction unit 200
are fitted to a rotating jig(not shown). Thus, while being rotated at a preset speed by the
10 rotéting Jjig 700, the regeneratiye cell separation unit 100 and the regenerative cell extraction unit
200 perform centrifugation. |
The configuration of 1:-1::16 regenerative cell separatioﬁ unit 100 will now be described in
further detail.
To centrifuge fat tissue; the regenerative cell separation unit 100 includes a sub container
5 110,a mzﬁn i}ipe 130, and a pump 170.
The sub container 110 is used for centrifugation of fat tissue, and a space 113 in which fat
tissue can be housed is f;)rmed inside the sub container 110. The s-ub container 110 includes a
sub container bowl 111 and a sﬁb container cap 112 coupled onto the sub container bowl 111.
The body of the sub container bowl 111 is gradually and slightly reduced in diameter
20 -to-ward a lower part thereof. Here, the diameter of the body of the sub container bowl 111 may
also remain unchanged. Hovx;ever, the lower part of the body of the sub container bowl 111 is
noticeably reduced in diametef; toward a bottommost part of the body of the sub container bowl

111, and a concave groove 1 14 is formed in the bottommost part of the sub container bowl 111.



FIG 1is a schenatlc diagramillustrating the configuration of a
regenerative cell extraction system 300 according to an exenplary

enbodi ment of the present invention. FIG 2 is a schematic cross-sectional
view of a regenerative cell separation unit 100 shown in FIG 1. Referring
to FIGS. 1 and 2, the regenerative cell extraction system 300 according to
the 5 current exenplary enbodi nent includes the regenerative cel
separation unit 100 and a regenerative cell extraction unit 200. The
regenerative cell separation unit 100 and the regenerative cell extraction

unit 200 ar @ GARAGHLRA 1505 §&%dQh R&EnfY o PHEREL BhHaihtHs: ntnm@dap&srur@&sn the
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container 110 is used for centrifugation of fat tissue, and a space 113 in
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sub contalner 110 i ncludes a sub container bowl 111 and a sub cont ai ner-
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bow 111 nmay al so renmi n unchanged. However, the | ower part of the body of
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bottonmost part of ‘the body of the sub container bow 111, and a concave
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A through hole 115'i's. fornmed in a center of the sub container cap 112, and
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t hrough hol € Stirring wwngs 117 are fornmed in a |lower part of

tile swh}hﬁpﬂieaswaeéonbﬂwr Ubla@nds@hredl thAE oulitel ag8e %n@wwaélh be tibe isub
contai ner bow 111. The stirring wings 117 protrude fromt
inserted into the sub container 110 through the through hole 115 of the sub contamer 10, A
lower end portion of the main pipe 130 is _dispose_d in th; groove 114 of the sub ;:;ontainer 10 to
is  be close to a bottom of the sub container 110, and an uppef end portion of the main pipe 130 is
disposed above the sub container 110.

In the current exemplary embodiment, an auxiliary pipe 140 is installed. - The auxiliary
pipe 140 is a passage independent of the main pipe 130 and connects the inside and outside of
the sub container 110. The auxiliary pipe 140 functions as a passage through which air flows

20 into or out of the sub container 110. Théreforé, there is no need to insert the au}giliary pipe 140
up to a lower end portion of the sub container 110. That is, the auxiliary pil:;e 140 may be
inserted only up to an upper end portion of the sub container 110. .7

The main pipe 130 and the auxiliary pipe 140 can be formed as separa‘[e:,= pipes. In the

current exemplary embodiment, however, the main pipe 130 and the auxiliarf pipe 140 are



5 inner surface of the wall of the sub container bow 111 toward the space
113. Four stirring wings 117 are arranged symmetrical to each other at
intervals of 90 degrees with respect to a center of rotation of the sub
contai ner 110. The nunber of the stirring wings 117 can be only one and
may not necessarily be symetrical to each other. The stirring wings 117
rotate in accordance with the rotation of the sub container 110 thereby to
stir fat tissue smoothly. o The main pipe 130 functions as a fluid
passage through which a washing solution, enzynmes, and the like are
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within the sub container 110 are discharged to the outside. The hollow
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mai n pipe 130 is long, extends vertically, ‘and has a bent upper part. The
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surrounds the nmain pipe 130. An upper part of the auxiliary pipe 140 r1s
bent i gatgh.recti on opposite to the direction in which the main pipe 130
is bent. The inside of the auxiliary pipe 140, nore accurately, the 5
space bet wegh jgRrtidANNe ¢33 GUIRFBEERM analhpfpw ERRELtHe fndif BipdWS0! drdl ¥ cdpl % 1440
and an outer circunferential surface of the main pipe 130 forns a fluid

passaggoukddd bltho@ugbriohinele 89 b adtelvh.OVMVhERWRVAD, 136NE rdrhalicd, PIFERGNHd 1S
not necessarily used as an air passage.. Wen necessary, the fluid passage

145 maynobehaisigdis absedted ISHXUE ridih PuEhI hihebughadk Onkerifonbisdi@ng e o Gadk hGuid
injected or discharged. For exanple, the fluid passage 145 may be used to

di sehag@Rtah€es pURSd ANGE Srodwe N 1Asf G BhREInNanrs 1der WiRH tid Sl RRdleqs ndthh ect
subst ances such as a washi ng sol ution. An insertion hole 135 is

f or nedudel tRMndepRET h@B 3015 dibRdNFikNthRIcAS 138@ prNehtahs adhtddBatich SAHPkRLet O
the insertion hole 135 by screws. Wen the cap 136 is renoved, a syringe

needl e1{@tids HRWID coainaseEnNt ed into the main pi pe 130 through the
insertion hole 135 to suck liquid is substances placed in the groove 114

of the sub gomieddingmehider MER fiaa t6\thé AGen ggﬁdm} tfdeN e hUXilitEe pigenPt0.
insertion hole 135 is closed with the cap 1 to prevent the contam nation
of thewaraeR skbIontinkr el fer&Utd comtitiierfar tistdd) liquid substances such as blood and a
20 Wéshing solution may rapidly rise toward a top of the sub container 110 to be introduced into the
auxiliary pipe 140 or into the auxiliary pipe 140 and the through hole 115 of the sub container
110.  However, sizjce- the shielding member 147 surrounds the through hole 115 and the

auxiliary pipe 140, it can prevent, e.g., blood-derived contaminants from entering the auxiliary

pipe 140, for examjjle. The shielding member 147 surrounding the through hole 115 and the



A shiel ding menber 147 is fitted to the main pipe 130 under the auxiliary
pi pe 140. Wen the sub container 110 rotates to centrifuge fat tissue,
l'iquid substances such as blood and a 20 washing solution nmay rapidly rise
toward a top of the sub container 110 to be introduced into the auxiliary
pi pe 140 or into the auxiliary pipe 140 and the through hole 115 of the
sub contai ner 110. However, since the shielding nenber 147 surrounds the

t hrough hole 115 and the auxiliary pipe 140, it can prevent, e.g.,

bl ood-derived contam nants fromentering the auxiliary pipe 140, for

exanpl g ol eludideas HRIRERp ATy St RART READS L 248 diRk Ao tdRwaRd the

auxi liary pi'pe 140 does not conpletely seal them Tnstead, a gap d is

formed ,0ijdhl ¥ TR0 XbhRfed 1hiHGpA%0 180 be connected to the space 113.
Spiral auxiliary stirring wngs (not shown) are forned on-an outer

circunf er entg,fl a'%&lfli_fa%ﬁ?%gﬁ% Wis TRitRhAPerd RPmed 8981 HQEr méumfs‘il?guai t%ihrggcie ng

W ngs 117 disposed in ower part of the .sub 5 container

auxi | i foYhéﬁ&iﬁEﬁﬁ%@lsw NgSocthdriwifitthe Srfifid Sings 117 dispohRd S e GO HaREIT tk1b
shoul d be rotated relative to the main pipe 130 and the auxiliary pipe

140,5 angdntlher BRAAR alidfiaff stlfify Sids GOYAIRRS 110 shoul d be seal ed by
closing a gap between the main and auxiliary pipes 130 and 140 and the sub

contai ner 13fe ohip cAftSin&Ul FRHouRNRIRERLYreRMRO tHRHhain HifeOror £Ashdheifsd! | ng
- menber 150 and a , , :
pipe 140, and the space 113 of the sub container 110 should be sealed by closing a gap between
the main and auxiliary ﬁipes 13O and 140 and the sub container 110. |
In the current exemplary embodiment, a compressible sealing member 150 and a
10 frictionai _member 160 are employed to facilitate the rotation of the s_ub container 110 and seal
the space 113 of the sub container 110. That is, the sealing member 150 employed in the -
curreﬁt. exemplary embodiment is ring—shaioed, is fitted to the protr:}dingrwall' 116 of the sub |
container cap 112, and is interposed between a flange 148, Which is formed on an outer
circumferential surfacé of the auxi_liary pipe 140, and the sub contairier,cap 112. The sealing
15 member 150 is made of a rubber matérial that can be elastically compressed. Wilen compressed
between the flange 148 of the aunxiliary pipe 140 and the sub container cap 112, the sealing
member' 150 can completely seal a gap between the protruding wall 116 and the auxiliary pipe
140.  Of course, the sealing member 150 can completely seal a gap-r.between the through hole
115 and the auxiliary pipe 140.
20
However, when the sealing member 150 rotates in accordance v.vith the rotation of the sub
contairier 110, friction is created between the sealing member 150 and t:;he flange 148 because the

sealing member 150 made of a rubber material has a high coefficient of friction. The friction

between the sealing member 150 and the flange 148 impedes smooth rotation of the sealing



io frictional nenber 160 are enployed to facilitate the rotation of the
sub container 110 and seal the space 113 of the sub container 110. That

is, the sealing netriber 150 enployed in the current exenplary enbodi nent
is ring-shaped, is fitted to the protruding wall 116 of the sub contai ner
cap 112, and is interposed between a flange 148, which is fornmed on an
outer circunferential surface of the auxiliary pipe 140, and the sub
contai ner cap 112. The sealing 15 nenber 150 is made of a rubber nmaterial
that can be elastically conpressed. Wen conpressed between the flange 148

of the ;aitick i &5 chﬁ%‘@&c@é‘@igﬁ@ﬁcﬂdﬁ@l RUP R R RBSonC AR lidifonal ABmB&AlsHNShde

menber 150 can conpletely seal a gap between the protruding wall 116 and

the auxlin@fidhid Wi alfdQ cdPbi Gl o8 fictiol Sind &b S MBIBRor hof 1ERNCRMRLEE! Y
seal a gap between the through hole 115 and the auxiliary pipe 140. 20

HoweveroWheBealile mefki 1. MRl culeft dxeidlepehPoaeR! faM&ioNat Hehb& 160,

rotation of the Sub contaiher 110, friction is created between the sealing

nenber (426, @AMt bea bdranRenAdaiheg @s%@%-mge‘ﬁ €A taBIABREPEE sdatifc HRGDPT 5@
Cl en 0

rubber material has a high coeffi friction. The friclion between

t he ;seghk BARAPEEMbEOI ANE dELH MBRA&I HBei MR ess SRRt AxARApipeN 40Tt he
sealing nmenber 150 and producés high frictional heat. For this reason,

t he frhﬁ&ngghﬁQ@gﬁﬁai%ggtﬁ§§§m£ﬁ4§;naterial with a | ow coefficient of -
friction and a high coefficient  of heat transfer is attached onto the

seal i ng menfegihdBQnbddind € RUFRAR/MN SIBOTRIAEM 8 A G RB R ve b iR Jﬁxinggg, gilﬁsgl

menber 160, which is nade of a ceramic material and is ring-shap

at tachggy iy MelsBRin3 @AM NG REPEN hoGub contalh® 1fIDIakd it}fé%kilﬁ?ﬂ%ﬁé 146l e

closely attached to the Tlange 148 of the auxiliary pipe and makes a

SU f aC o AMARK Wirls ot [iAB AR 1) and a bedtheQhehoRAPOdi ment's, ¢ he

rotation of the sub container 110 relative to the auxiliary pipe 140 and

t he,seal i ngpPthetlgedtaReBplaNEERAbENRCAY PheCARAIRET30LdM BB dutinfryaiipd 1d0Bdry

pi pe 140 may be acconplished using a retainer ring (not shown) and a
bear | n%té%ﬁ:%d sh@Vmae the Qﬂlﬂliﬁﬂﬁaiﬁ@ 4@ Rlrr RMBITHeahdin PIFROBONE Mhis stdl@ufSBbrihgdi pPe
130 and the .auxiliary pipe O are integrated such that the auxiliary pipe

140 sURBQMRSHdeNSo BRI B oip BBIwh3R theThitsr GEBEBE bﬁﬂfa{w%fm}xiﬁabfriﬁ@@iot 0
seal a gap between the outer circunferential surface of the auxiliary pipe

140 angnd e Ro@idindivag 198 lahd bdkveBRhDAMREN pigeel 48bal| thath¥ohApld 405 ang t he

t hrough hol e 115. 1n other enbodi nents, however, the auxiliary pipe 140

may beog§epanBdBmEfOMdWeee e huRiiRey 13;}%.»@ 180 149 B¥BYpAEte FF0nt HRUnaih PipeNsser
enbodi ments,” the main pipe 130 is also inserted into the through hole 115.

Thus, hybaehlitddat en s émb&timesohe hiag ﬁiﬁ@ 13®RtaBioNfdertdd thté eHeahdogh bflet he
mai n pi pe 130 and close the gap between the main pipe 130 and the

prot r uging mak] to kAGlRARAKE @EMERNoL IMe sBbXbhthiby1 IV RRiti¥d € MBGndif pipk 30 Wad
hol e 115, a flange (not shown) is formed on the outer circunferenti al

sur f acglofd the @@n% BBtwRe® iHardid Qipeal¥d draehs pattutheRADEr6 ddtbedistnttheauxiliary
frictional menber 160 are 20install ed between the sub container cap 112
and t hgipt|1a0@8d (ROhroubRWE)e f1BT FERNGN (HdhEhd¥l)EE formed on the outer circumferential
surface of the main pipe 130, and the sealing member 150 and the frictional member 160 are
20 installed between the sub container cap 112 and the flange (not shown) formed on the outer
circumferential surface of the main pipe 130.
The pump 170 is connected to the main pipe 130 by a connection tube and provides

substances such as enzymes and a washing solution to the sub container 110 through the main

pipe 130 or discharges fat cells or liquid wastes from the sub container 110 to the outside.



circunferential surface of the main pipe 130. The punp 170 is
connected to the main pipe 130 by a connection tube and provides
substances such as enzynes and a washing solution to the sub container 110
t hrough the main pipe 130 or discharges fat cells or liquid wastes from
the sub container 110 to the outside. Accordingly, since a suction force
shoul d be provided in both directions, a peristaltic punp that provides a
suction force while rotating in a direction or in a reverse direction is
used as the punp 170 in the current exenpl ary enbodi nent . Until .
pow. t NRecERAAIUEAL Mol LAS HEARBEIANG 3 tn HERARA hBeridAlit iR hAS
descr ex R

been relna ter egeneratlve ce ractio it 200

accor dhﬁ’@vﬂ& A6 B5& hlier}gﬁﬂﬁé i QMACE %gr %%%@ér?@&t dcflod fsqg&?{is tﬁ@hg}gb

wi th tHe acconpanyi ng drawi ngs. i's a schematic,

per spect i f i cell extraction unit 200 accordlng to
17b e Cn@l o@'exgmé Wog}%ﬁ\fﬁgs ent

an exenplary e i men invention. FIG 4 is a schematic

perspective Uﬂtﬁvynogxfé n%%]ecgﬁﬁgﬁ%%nag Ve 9géeher§€f\;er 241 1s8fhrMnt uAPq O@fhaF | Ren3

whi ch has been ass schemati ¢ cross-sectional view

of he deSS9B0E" aHl? Xfhaft&! lth@)f%e@l&ta{@@ cHl”'éxu%ﬁth gﬁ?@o@' Q0Grdidied kHlaeP}és%tOf

FIG. rring to and 3 throu , the regenerative cel

extractlh‘%num 1| BOREARAIY Bkact QLMY NANTRORREH Bl Y digkingsepar ati on uni
Putl on gl ne #

100 a stem cel contalnlng aqueous SO er the

centrifugatipgy 9fis Eééherrﬂaﬁé u@)%plt’?%ﬁ rsp chﬁr@%é% Y8 & nleraﬁ\@/@@élﬂek%ulﬂﬁ"&utloo

.and extracts sten1 is cel he aqueous sol ut

regenengp !a\é&yr&i‘ﬁ%'to %téx%kylaggﬂ enBbdin@R00f fhePr&EnPn9BRioN t PRYL4 tNe schematlc

regenerative ce separat | unit 100, 1t may extract the stem cel
di rect| rs{v&ﬁ’i% LR didthe fe'géﬁéi'ﬁwe cell extrei'c-:ﬁ%n LERSOEHALICY 8 ifH ha%’ﬁeE@&stsbﬁBleHm t

200 perform ng the above function includes a rmain container 210, a first

di sghargs, PisRchafaticandhs %e&faﬁaﬂqe\gb?ﬁl'a%@:ﬁe@tlmce%%%m&%%nrﬁeb RakeRBfoAk ner
210 includes a body 211°and a main container cap 212. A housing portion

213 i s g ok ped v fstigest he. mai n contai ner 210 to house a substance that is
to be separat ed,

Referring to F1GS. 1 and 3 through 5, the regenera‘uve cell extraction unit 200 receives
from the regenerative cell separation unit 100 a stem cel’l—dpntaining aqueous solution obtained
after the centrifugation of fat tissue by the regenerative cell éeparation unit 100 and extracts stem

15 cells from the aqueous solution. When the regeherative cell -éxtraction'un’it 200 is used alone
without the regenerative cell separation unit 100, it may extract the stem cells directly from the
fat tissue.

The regenerative cell extraction unit 200 performing the above function includes a main
container 210, a first discharge pipe 220, and a second discharge pipe 230.

20 | The main container 210 includes a body 211 and a uiain container cap 212. A housing
portion 213 is formed inside the main container 210 to housé a substance that is to be separated,
such as fat tissue or an aqueous solution containing stem c%:lls. A lower part of the body 211

" may be gradually reduced in diameter toward a bottommostepart of the body 211 or may remain



such as fat tissue or an aqueous solution containing stemcells. A |ower
part of the body 211 may be gradually reduced in dianeter toward a

bott onmost part of the body 211 or may remain unchanged. In particular, a
concave groove 214 is formed in a bottommobst part of the housing portion
213. A through hole 215 is formed in a center of an upper surface of
the main container cap 212 and penetrates fromthe upper surface of the
mai n contai ner cap 212 to a | ower surface of the main container cap 212.
Furthernore, a ring-shaped wall 216 protrudes upward from an outer

h I h ' [
217" ar GTHEREEL® 4n bR 3R Sodkia4 oKL 1P BLEMALEE iR EhhSRSpE "
protru%bgg QQESIHQ portions 217 bul ge outwards al ong a radi us

directfon Wit respect to a central axis of rotation of the main container

210 and ext ?\nnﬂgdrugﬂ%ole%'soﬁ% i‘{lg{‘%‘?ﬁé%{g{. ngér sfact U ot BE ol DonERRE 2, 10

Zﬁo . 0 no ero malr n-cont al ner

e o L R R R PR B RS TP O ™
h d

o S he e K ax.éil?rrotae?f@%%tao%g-sﬁéﬁﬁé@%f%% r§?%%?%%8f°ﬂ Petln sERf e
mai n Cgﬂ%ﬁﬁﬁﬁﬁc@ ﬁﬁgmﬁguﬂ%%ﬁybstance therein is separated into

conponent's accor Here, heavy conponents of the substance
are placed @Bn&eQ? p?dﬁu%’i'ngs 'hgl?sngg portions 217 are formed on an outer side of the main

container 210. That is, the protruding housing portions 217 bulgé outwards along a radiﬁs
direction with respect to a central axis of rotation of the main container 210 and extend long
10 along a heightwise direction of the main container 210. |
In order to not affect the rotation of the main container 210, the protruding housing
portions 217 are arranged symmetrical to the main container 210. In the current exemplary
. embodiment, four protruding housing portions 217 are arranged at intervals of 90 degrees with
. respect to the central axis of rotation ¢ of the main container 210.
15 When the main container 210 rotates, a substance therein is separated into components
- according to wei ght. Here, heavy components of the substance are placed on the outer side of
- the main container 210, and light components are placed on an inner side of the main container
~ 210.  Since the protruding housing portions 217 are located farthest from the central of axis of
" rotation ¢ of the main container 210, heaviest compdnents of the substance are housed in the
20  protruding housing portion.s 217. Stém cells separated from fat tissue are heavier than other
| components and thus are placed in the protruding housing portions 217 after centrifugation.
This will be described in further detail later.
A lower end portion of each of the protruding housing portions 217 is blocked by a

i blocking member 240. That is, stem cells must be housed in the protruding housing portions



the main container 210, and |ight conmponents are placed on an inner side
of the main container 210. Since the protruding housing portions 217 are
| ocated farthest fromthe central of axis of rotation c of the main
cont ai ner 210, heavi est conponents of the substance are housed in the 20
protrudi ng housing portions 217. Stemcells separated fromfat tissue are
heavi er than ot her conponents and thus are placed in the protruding
housi ng portions 217 after centrifugation. This will be described in
further detail later. A lower end portion of each of the protruding

housi N 1pQE b QDR of il BRI RC K efhel¥er@ ifth@ WekeR Ond BiBiShs Sfle E-Imﬁfdiﬂg%ou&hg m

cells nust be housed in“the protruding housing portions 17 as a result

of centyhifngal’ 9. cohlfeNED a Tolvel P&t bEWRMARdoRAIE! DTS viHen IR mRIMOEIntiHART
housing portions 217 are connected to a |ower part of the main container

210, whep 4ihes, ABLPtEREIRINRRE: BARr pat 8f @8 mat SHRFRRTA0 nhdy thb®: dfveird RVBE
part of the main conpalher 210 may nmove upward to the protruding housing
por ti ongotdlimPEfRMg pdrtibrs PrOBEGLY itC8NPrbpdr I triffadd | Q‘dl—tﬁfula)‘la/, 3R 2gaMREUS 5
sol uti on may ‘gush up, sweeping away stemcells already attached to the

pr ot r udbgo BT %wh RP! b2 dvay HScdlE My BRadREDEK NG proRiRE RAGNE S
install ed. The bl ocking nmenber 240 enables stemcells already attached to

the probrisdi D97 NOKSE ROVIRPEHe! KIBkirel theinBelB105% ARt B OUFRE bioRkinB Gndiitedk nudi ng
housi ng portions 217, thereby preventing the stemcells from being |ost.

Bot h t RgaHids'sidm SdIRGNALHERLRA 132 HOFudiRE hSRERVbrEbSCNANg8e Blabl§ hédfkd in

connect the housing 10 portion 213 of the main container 210 to the

out si denfrofritnd Miking PBE AN 217, 20@ebyTRBvdntins thedtcnt Sl FRNPHHARg RRP and the
second di'scharge pipe 230 form i ndépendent passages. The first discharge

pi pe 220 angotife $ie¢ ARGhALSFHRNAB aRil BR B&thdali®h&ea iR 230i dofinddd eheFRiubing
contai ner 210. The first discharge pipe 220 is long and has a | ower end

por i Olt@oﬂiomqge&t ih8 thilg dofiier @10 19K oaRidef oft the riEh tofi@MeRiNGr A firgiOr €
accurately, in the groove 214. The second di scharge 15 pipe 230 is short

and hagisghdr\Bipe €20 AQrthdé Mol ARLRALe ipipcaTBIURRARIn@PAndRBE tpbgsa%@f TThe firgi n
cont-ai ner 210. D fferent substances may fl-ow through the first

0
di sch aﬁ&@heﬂ?%@ﬁp@ 200 andlten@caRICANatlieSHRAT WLarD icbid 30iR RN REntaBet DI, USES
of the first and second di scharge pipes 220 and 230. In the current

exenpl ghy RERAHHERE pipa 230 §MER| dﬁ%?@iﬂ@&n@?ﬂéﬁ%di@ﬁﬁs@@ 1i® Ahed ivetk Q6
fromthe zo regenerative cell separation unit 100, a washing sol ution,

etc. MyrtRe of MhembRtontifr DG, MBicucoRaledl, e thedBo¥d 12 PG Hehecdndr didcharge
di scharge pipe 220, - and extracted stemcells, a washing solution, etc. may

be dis ggﬁrﬂi@Cis fsh@fahd Badral 1BweP Bid boeion - Ashdsddnihoargtipgel @ndl i postiondoSthbanige
pi pe 220. On the other hand, air may flow into or out of the main

cont ai gektzidd@ 1phr ough t he second di scharge pi pe 230, and a used washi ng
solution may be di scharged through the second di scharge pipe 230.

Different substances may flow through- the first discharge pipe 220 and the second
discharge pipe 230 according to the uses of the first and second discharge pipes 220 and 230.
In the current exemplary embodiment, a stem cell-containing aqueous solution obtained from the
20 regenerative cell separation unit 100, a washing solution, etc. may be injected into the main
container 210 through the first discharge pipe 220, and extracted stem cells, a washing solution,
etc. may be discharged from the main container-%ZlO through the first discharge pipe 220. On

the other hand, air may flow into or out of the mairn container 210 through the second discharge

pipe 230, and a used washing solution may be dis;:harged through the second discharge pipe 230.



The specific configurations of the first and second di scharge pipes 220
and 230 are conpletely identical to those of the main and auxiliary pipes
130 and 140 of the regenerative cell separation unit 100. That is, the
first discharge pipe 220 is identical to the grain pipe 130 of the
regenerative cell separation unit 100, and the second di scharge pipe 230
is identical to the S5auxiliary pipe 140. The first discharge pipe
220 and the second di scharge pi pe 230 can be fornmed as separate pipes. In
~the current exenplary enbodi nent, however, the first discharge pipe 220

and the secaigd sg-la@iﬁg' E\':'b?g%g-h S Z(ﬁOtch\@rfﬁ"sﬂ- e clgltuc? Qiscly?géa gipgs 2208k I3 are

di scharge pipe 220 Is extends vertically, an bent upper part.

The ‘se i - i . : .di - ir :
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part oftheisenandodi $ahas 9% ﬂspasaéoghelﬁ.@misii&gg%a@&mma@mp PR9GLE et O

the direction in which the first disc e pipe I's bent. The inside of
the secondediineBal 96paRitRG R0 1001041 AECHUEAChNehatdIChipPISE DSIURRA RNmbNNer
Circunf%%e%tfal sur%%ce of the Second dischar]gGea p%§2%g éng an outer
ci r gun,gLientiabe pif face of the first discharge pipe 220 forms a fluid
passage 235°through which 15air and fluids such as a washing solution can

flow TAB kR AREAr QN BODE 27 the SedoRli r@if’sg}aéir?eoﬁpﬁ SBP&I 1RNPrld Msp%% st

di scharge pipe 220, and a cap 236 is couple e insertion hole by

screws pindhenyt fie cﬁﬁf@ﬂtzéénip%r;? MY EFhent rh%islj, it Yirsdl id?sem%% gﬁ)@' P9 {%he

shown) i's inserted into the Tirst discharge pipe 220 thr the 1 nsertion

hol e 23ZondRiskRarkdBing PAO R i%@egra%d.t &R ﬂle(‘{?ﬁtcﬁgcﬂﬂ"g? ggﬂg dzzggﬁlso?igf&téﬁé y

~discharge pipe is connected 20to a syringe to suck nces
pl aced yvimcAINg afl RRVEHeALApRE phbe TR ReSRIMGhRSE piht 830 HEY LorcReP@]MEST than

connected to'the syringe is used as the auxiliary di scharge pipe. Wien the

auxp | i eHeymdi aﬁéaﬁf piBE PO lafid Rolrls YBE firsk Q%cﬁd?é@ﬁi%la 90 NoA R uﬁv:’ - st G s ed

with the cap 236 to prevent the . contam natjon of the housihg ‘portion 213

i nsi-desdiRd McRargO PR PRY 1288 in a directibROpP&iR HARL giirgﬁfonziﬁowﬁﬁﬁ’%ed fiRe

rotated relative'to the first discharge pipe 220 and the second discharge
pi pe 23echARTpibheoWISIRY PR IhkRR o2 4R Qbokd@istiBidR HRVR Bfke 2dBrptioubd be

seal ed by closing a gap between the first and second di scharge pipes 220
and 236,28 Gettn TR ifind AR R8Nt Qurface of the second discharge pipe 230 and an outer
circumferential surface of the first discharge pipe 220 forms a fluid passage 235 through which
s air and fluids such as a washing solution can flow. |
An insertion hole 237 is formed in an upper end of the first discharge pipe 220, and a cap
236 is coupled to the insertion hole 237 by screws. When the cap 236 is removed, an auxiliary
discharge pipe (not shown) is inserted into the first discharge pipe 220 through the insertion hole
237, up to the groove 214 of the main container 210. The auxiliary discharge pipe is connected
0 toa syringe fo suck liquid substances placed in the groove 214 of the main container 210. Here,
a needle connected to the syringe is used as the auxiliary discharge pipe. | When the auxiliary

discharge pipe is not in use, the insertion hole 237 is closed with the cap 236 to prevent the g

contamination of the housing portion 213 inside the main container 210.



5In the current exenplary enbodi nent, a nedi um nenber 250 and a contact
menber 260 are enployed to facilitate the rotation of the main container
210 and seal the housing portion 213 of the main container 210. That is,

t he nmedi um nmenber 250 enpl oyed in the current exenplary enbodi nent is
ring-shaped, is fitted to the wall 216 of the main container cap 212, and
is interposed between a flange 238, which is formed on an outer
circunferential surface of io the second discharge pipe 230, and the nain
contai ner cap 212. The nedi um menber 250 is nmade of a rubber material that

can be elas ?rLlu}’ c&]‘?ﬁ}?&%g%gou X‘g@ ’Pﬂﬁf&ﬁ%l@é&% tf?e?h%ﬁﬂcﬁa?ge %ibé‘@%@ a@cﬁ%emc

t he second arge pl pe e mai n container cap

member: Qﬁ‘iﬁﬂp&gg%%ﬂoy ar?cﬁ%ﬂe l?ougf%g KAk Bp&e%ﬁgrd&ﬂ{a% wah lsh sk (gl so

t he throug and the secon charge pipe wever, when
t he me 1 [ 0, taki in
cont ai et *55'%“3?5% g R e é@&%@fﬁfé@“ﬂ@ S 2890 5 kG,
flange . g%? guse the nmedi um nenber 250 nade of a rubber material has a
hi gh coe |C|ent of friction. The friction between the nmedi um nmenber 250

and .t he flagﬁﬁfrﬁﬁedt@?ﬂﬁ%ﬁ%%érﬁtQHeﬁ'ﬂmoﬁlelIﬂQ& T5B Gl N BEALGhoRHE 280

proéuces hi Iction or this reason, the contact menber 20 260

made of,.A. %)%rd't@lfacmtat@ R 11091‘1%19Bﬁhfe'n(szESSntQiBeljfl'O%Hg 1 Ah R n@%ghmmzb

coeff|C|ent heat transfer Is att onto the ne

the cUnFant NS B oNBOUNTEN Yy, HDEAHnBEIDSD &Adovnhi ihd SufiBte of

a ceramc material and 1s ring- s Jape I's attached onto the nmedi um nenber

250. T@g ngaﬁga&ﬁboﬁﬁﬂa%rs éﬁ%sﬂgﬁe&'@%ﬁﬂeb{ t@tﬂ?ea\%@élé of m%n&haaagﬁle&g@ éﬁﬁzj he

second rge pipe mekes surface contact wth ge 238.

In the gafy Iﬁf& pos&FHR ng%ﬁgf%édzﬁe Whicht 1@%01]}1‘13@5611 AH &ﬁgia&ﬂ:‘ﬁm@ér&?uﬁ 2 raRdst he

second |sc arge pl pe are fornmed as a single pody such that the second

di Ssha easﬂ%el Iég%ﬂé)yftﬂﬁpa% ]ﬂqbfnsct,on%ﬁ&@a%@@z Pi P &%&&ummbﬁbéﬁm%ur e

brlngs bout t o seal a gap between e outer circunferenti al

surface, gt f@%u&%?ﬂﬁgergl #abaso6e Qfaa?caa;"»% @Qséehe Wli%‘h@éﬁig%séi Yahber2hf- 1N

ot her enbo I ments owever, the second harge pipe 230 nay be separate
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whi ch the seco i scharge pi O1s onmtted, the first discharge pipe

220 i s b bEEedd &ndIAER dhiea g%;l e&gﬂaemeepré&édm% AR, 2 sudop@l idoadiendibe

rotation of the main con al ner relative to t first dischargé pipe

220 and) 5l a3 end deoRaRscRshwesR sshe first discharge pipe 220 and the wall
216, a fl'ange (not showny is 10 forned on the outer circunferenti al

surface of HhGebd! ShefiRGhALGR rirRSer 220, rofARd ih REcot@ALY Wlﬂﬁetﬂ@%tat?&poﬂﬂg the

contact menber 260 are installed between the main container cap 212 and

the fl ﬁﬁgﬁc&mﬁer%@vwmtfoanma% z;émeéwﬂ%r m§d1ﬁﬁ%ﬁ6&r@5@£ncﬁﬂl%f%§e ofgt he
first discharge pipe 220. The current exenpl ary enbodi ment provides

a Strugtdiin® hBdedlnh HMntRHDSH ANAEDf (SUSPeraRatBrilaRb iaNFors Bbdtitieh) ofOtbEsn. t han
stemcells to be discharged fromthe regenerative cel% extraction 15 unit

200 t hirpughibhecoRePd ntddah alcfPbePd NEarkBfe WA Jc38NE: Q@és@mcamtratansﬁ o2hO is
rotating for centrifugation. That is, in the currenp exenpl ary enbodi nent,

the rohRliuRNmefbENES TR dpoaiicR KNG RkOnAEEaDe Fof AP e&hsb té 86A Fember
substances such as a washing solution fromthe |ower part of the main

conf ai BeY madDof IHALER WilPa Idw SderfliSRNATHHAI B P8 23Rh cJINBURE hEM SRNYEY L ©

the main container 210 is rotating, substances such as a washing solution

can bea@licach8h@eHe i@ NEember 250. In the current exemplary embodiment, the contact
member 260, which is made of a _ccramic material and is ring-shaped, is attached onto the

medium member 250. The contact member 260 is closely attached to the flange 238 of the

second discharge pipe 230 and makes a surface contact with the flange 238.



20 mai n contai ner 210 by using a collection nmenber 270 and gui de nenbers
280. The collection nmenber 270 is fitted to the first discharge pipe
220 and includes a concave collector-portion 271 which tenporarily
accomodat es a substance gui ded by the guide nenbers 280 which will be
described later. In the current exenplary enbodi nent, the collection
menber 270 is shaped |ike a concave discus. The coll ection nenber 270 is
i nstal |l ed in an upper part of the main container 210, nore accurately,
close to the lower end portion of the second discharge pipe 230. In

addi tion, a rlrg'tﬁ@%ﬁﬁémoéxeh@@argqallﬁb%%@le RNBRI d&bflrbS piRt 2816 tthaked
outer circunterential surface of the collection nenber 270 is close to an
i nner  GidaBt SiRNoE@lars YEhRACKOh ddife MBID sGADIRL MRS secbd A8 UWise 230
nmenber s SBOQQ?@%ﬂispgged on t%e col ec;i%ﬁ nenber_Z?Q and gui eghﬁg

- centri fugaldd¥ (RERRE IS TUPRHANCES  THRIslciBfehiRls bl OHRL REd 1t SeliCa B

mai n contai ner 210, to the collector portion 271 of the collection menber

270. | Refien G BRBL ciRXRITRLAN SHARAAIMERS Isecofl;@ WischibE 8ip B @ng BfroRt@hg ude

upward from an upper surface of the collection nenber 270 and are arranged

symet Ll 43l 16! OEARE MMHBIm&ts, hBNETY.ahS sQbndHis A8fe 2A0HLY bORBhlade frdrhe

guide io nenbers 280 curve fromthe outer circunferential surface of the

col | ecﬁﬂlé)ﬁ&smgaﬁfgez}ﬂﬂe PN HaPb §RERE. Ofn drifodiRtdiefit WiiBh WRNB&INdZi{Lharge
~Accordingly, the guide nenbers 280 are arranged on the collection nenber

270 i n p@heWiohid Wt dPAE 8% Qischarge pipd N80 BUILEN FRBD 81 S 1RIXoIBYNION15.  Thus,
necessarily be curved but may %e Plnear. The gui de nenbers 280 may be

formed (nefciiphit (B RS (ﬁgi‘ﬂb YaiR ot BReCO1d REtveNo MRITARE dRIrcd Pipt @ad .angach

15 of the guide nmenbers 280 may consi st of short pieces forned on portions

of the LRl MRCLIPPeVBIPRE BE0dMbapdt FipALactan8 URSHANCAS, a TRALe (ndt shdven)dyi de
menbers 280 nay have various shapes, Al so, the nunber of the guide nmenbers

280, MaYofed GREHRT o iR Srcufiferbhifnl FBHRCOMhRI MSK diddkBrde0ind €30, MAdSMPSNGS t O
be separated in the main container 210 al so rotates il e being pushed

out var gsenihér 856 &R thfcuBi@bt fiohe& 260GeOrdiallgh Yetwdsn th@Sedih bEslaidér APAV e anheavy
conponents such as stemcells are housed in the protrudi ng housing
porti ofg fzhe (not shown) formed on the outer circumferential surface of the first discharge pipe 220.
The current exemplary embodiment provides a structure that allows substances (such as a
washing solution) other than stem cells to be discharged from the regéﬁerative cell exe_'traction
15 unit 200 through the sec;)nd discharge pipe 230 while the main container 210 is rotafing for
centrifugation. 'fhat is, in the current exemplary embodiment, the rotation of the main
container 210 may be stopped to discharge substances such as a washing solution from the lo‘wer
part of the main container 210 through the first discharge pipe 220. However, even \n;hile the
main container 210 is rotating, substances such as a washing solution can be dispharged from the
20 main container 210 by using a collection n‘lember‘270 and gﬁide members 280. |
The collection member 270 is fitted to the first discharge pipe 220 and includes a éoncave
collector portion 271 which temporarily accommodates a substance guided by the% guide

members 280 which will be described later. In the current exemplary embodiment, the

collection member 270 is shaped like a concave discus. The collection member 270 is installed



while [ight conponents such as a washing solution are kept closely
attached to the inner circunferential surface of the main container 210.
When the main container 210 starts to rotate, the substance al so rotates
while rising toward a top of the main container 210. The substance rising
above the collection nenber 270 cones into contact with and is interfered
by the guide nenbers 280. Accordingly, the substance is guided toward the
center of the collection nenber 270 al ong the gui de nenbers 280, as shown
in FIG 9. Here, if a suction force is applied to the second di scharge

PLPe 230, P e BHTB 8P HORKAOR HLHSH B EILENS BE 8o thPaGRb) SERLOT

menber I schar ge e ‘out side second arge pi pe

R Y e e p

the center o uce pressure
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i's rapidl*ty introduc co ction nenber vent

subStaQggnﬁ%ggﬁg%ghﬁ&gﬁﬁﬂgma%g%grh&ggﬁgerative cell extraction unit 200

accordi ng urrent exenplary di ment includes suction devices. In

s R AT AL O RGP =
0 scha g Pha, A0 o SONNRClen LUt A0ELH 104 RSN, BTRAOR0 By,

Accor d 'c@l%gydé np[s"l“{éh 951 GRS lié(gjé)ﬁ %%gg%d & m%%ghéeﬂﬁn%?'ﬂg e Eociinﬁmlf, -g(fruflt

and secon charge pi pes rent exenp

enbodi WEAL w SIIES HodSeS VLA RS bRiELed AN AIRCALGEH FarRYSI LS

first discharge prp e secon arge pipe a peristaltic

punp t %t arpe[n%&i Qﬁﬁmﬁtrﬁ%ﬂgw el BHEE af helOLD F gﬂeﬁéérgégs kﬁdfﬁ%ﬁﬂly, the guide

10 members 280 curve from the outer circumferential surface of the collection member 270 toward
a center of the collection fhember 270.  Accordingly, the guide members 280 are arranged on
the collection member 270-€in a whirlwind patterr;.

The guide members 280 may not necessarily be curved but may be linear. The guide
members 280 ﬁay be forr_néd not all along a radius of the collection member 270. Insfead, each

15 of the gﬁide members 280 may consist of short pieces formed on portions of the collection
member 270 which contact substances. That is, the guide members 280 may have various
shapes.  Also, the number of the guide members 280 may be one or more.

As the main contaia;;er 210 rotates, a substance to be séparated in the main container 210
also rotates while being pushed outwards by a centrifugal force. Accordingly, as described

0 abbve; ile.avy components éuch as stem celis are housed in the protruding housing portions 217,
while light components s;mh as a washing solution are kept closely attached to the inner
circumferential surface of t%le main container 210. When the main container 210 starts to rotate,
the substance also rotates \;vhile rising toward a top of the main container 210. The substance

rising above the collection member 270 comes into contact with and is interfered by the guide



Referring to FIG 1, a connection tube a connected to the main pipe 130 of
the 20 regenerative cell separation unit 100 has a photosensor 181. The
phot osensor 181 senses the color of a fluid flowi ng through the connection
tube 0. In particular, when yellow fat cells or tissue is discharged from
the regenerative cell separation unit 100 through the main pipe 130, the
phot osensor 181 senses the yellow color and transmits a signal indicating
that the fat cells or tissue is being discharged to a controller (not
shown) which will be described |ater. A connection tube 12

connect Qaﬁé? &é’t?nul’%c{?rfdmg[%grHf&xbﬁtfa?ée%ﬁﬁi?&f@%?éﬂhg%?n?&'Afﬂ?e&fi‘i &dnan %THQ
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bi 2 t filt
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di sghargge.pi pe 220 of the regenerative cell extraction unit 200 and a
connectlon tube 14 connected to the second dlscharge pi pe 230 respectively
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te a

extraction sys according to the current exe ry embo
|nclud%§]ggqm&$ntroller (not shown) which controls the operations of
el ements 15i udi ng the regenerative cell separation unit 100, the

reggnerativeyg ?églz?tﬁétﬁ\reac%ﬂiegﬁaéﬂ{&htung%ﬂ abdY cihﬁ%{(ﬁtthk @gnéﬂtgx«%lﬂ@% elﬁ%’(\@ er2Nd

vari ous val ves. operations are contro e con

Her ei ngfd@les sActidh YRS, | grr W Gltrehf6xe ?Bt‘lﬁﬁ%ﬂ? el su@ff+r[ @%\Béeg %resé/ fits® st m

300 including the-above enents separa tidsue W escri

Wi th rei2heneand 9 sbdfd pERPI2NY irg el f&i\ﬁlﬂ Q@i is connected to the first discharge pipe

220 by a connection tube, and the second pump 292 is connected to the second discharge pipe
230 by another connection tube 74. Acc;ordingly, fluids can be injected and &isoh_arged through
15 the first and second discharge pipe.;s 220 and 230. B
In the current exemplary embodiment, since fluids should be injected and discharged
through the first discharge pipe 220 and the second discharge pipe 230, a peristaltic pump that
provides a suction force in both directions is used. |
Referring to FIG. 1, a connection tube #/ connected to the main pipe 130 of the
20 fegenérative cell separation unit 100 has a photosenéor 18.1. The photosenéor 181 senses thé
color of a fluid flowing through the connection tube #/. In particular, when -yellow fat cells or
tissue is discharged from the regenerative cell separation unit 100 through the ;_'nain pipe 130, the
photosensor 181 senses the yellow cqlor and transmits a signal indicating tﬁat the fat cells or

tissue is being discharged to a controller (not shown) which will be described later.



20FIG 6 is a diagramillustrating fat tissue separated from substance
form human body after being washed in the regenerative cell separation
unit 100. FIG 7 is a diagramillustrating the result of centrifuging the
fat tissue after introducing an enzynme into the regenerative cel
separation unit 100. FIG 8 is a diagramillustrating the result of
centrifuging a stemcell- containing solution in the regenerative cel
extraction unit 200 wi thout using the collection nenber 270.

Referring to FIG 1, the regenerative cell separation unit 100 and the
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st'ores stemcélls t he conne may be
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separation unit 100

ti ssue g[aYy,RBI15eh" @ﬁ%ﬁgdti@gg&hgfﬁggpn body using a syringe, and then t he

extracted fat tissue e put into the regenerative cell separation unit

100. To pr e‘FﬁﬂfierCQ%Iﬁ'l@:tﬂﬁltthg@rﬁonhe@eé t%tthe FRBUSch :Q% ep‘?% ﬁéﬂg thd rae@%‘re?t{tf gd to

the regenerative cell separation unit 100, a syr

i nsert ed leB-R6bR SRR ¥enn%&gonat|\%9 B chmnR Qg GhELchRa ﬁﬂ@ha?%%@g &3 Uay

be connected to the nmain pipe a negative pressure a
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Accordingly, the fat tissue may be |njected I nto cont al ner

di rgct kyafd am pheichung nth@@%/nectl%n ?beﬁ%\c’ﬁrdt Qeselfls%tant ﬂe?e% i Y Je&@lté?a‘%f%' nto

t he sub container 110 as descri a washing solution 1s

transf ggy egrgcaoﬁ bigit rz@@et}etgt ¥ irsParld SEBRI 8¢ HaPbe tbds 200urkY238RAA Rl it

val ve v2 and
signals 1ndlcatmg the release of the air to the controller.

The regenerative cell extraction system 300 according to the current exemplary

~ embodiment ineludes the controller (not shown) which controls the operations of elements

15 including the regenerative cell separation unit 100, the regenerative cell extraction unit 200, the
rotating jig (not shown), and various valves. All operations are conirolled by the controller.

Hereinafter, a process in which the regenerative cell extraction system 300 ittcluding the

above elements separates fat tissue will be described with reference to the accompanying

drawings.

20 FIG. 6 1s a diagram illustrating fat tissue separated from substance form tluman botly

after being Waslted in the regenerative cell separation unit 100. FIG. 7 is a diagram illustrating

the result of centrifuging the fat tissue after introducing an enzyme into the regenerative cell

separation unit 100. FIG. 8 is a diagram illustrating the result of centrifuging a stem cell-



20 operating the punp 170. Then, the regenerative cell separation unit 1
00 is repeatedly rotated and stopped by operating the rotating jig. As the
rotation and stoppage of the regenerative cell separation unit 100 are
repeated at regular intervals, the fat tissue and the washing solution are
“m xed and centrifuged. Accordingly, the fat tissue with bl ood-derived
contam nants i s washed. The sub container 110 is stopped and | eft
for approximtely one mnute. Then, as shown in FIG 6, heavy conponents
such as the washing solution, blood, and body fluids are placed on the
- bot t om Bfiaf §&19ti&1081t ﬂfeﬂ%%er?e%?ivetééﬁ %%Bﬁzﬂ. L&t 2bbSSiut %siﬁggﬁf%ﬁébdohe
heavy conponents, and oil Conponents are placed on the was at tissue.
SNext, thepufp 170 is operated again to discharge the blood, the washing -
solution, etc. on the bottom of the sub container 110 through the main

pi pe 130. ARLeriide RN N8 Segleh%% @eﬂdsehg}aiéd k&t 366 a% %hedéﬁgggﬂtgﬁgeut he

yel low fat tissue’i's diséharged through the main pipe |
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fat tissue and transmts a signal indi di scharge of the’ fa

tissue @ tﬂe%mﬁ&ﬂ%ﬁ Albkefr, (AGRONHL H(Q'Inlé@:te(?] Wv%ﬁuggﬁsriﬂélﬁcﬁﬁ% ﬁ %9@&7 Hﬁf? stores

operation of the punp 170 and repeats the above process tThree or four

times untishin @@lu{i@ﬁ, atHa8 $Yfhdt Stot QL @:J, ¥ b¥@5 N8t stores wasHlIt Sl tist"slri@ a bag b4
%e body I %re

bl ood-derived contam nants, t fluids and the oil conponents

separ atef sfof QMsR8idufts, dddSStie Bxhadedr8idh oL N dAHTRARNY WY oAtk oAeMbes he

fat tissue Is conpleted washéd as descri bed above, a portion of the washed

fat ti$pue aARY nR§ de' ARSIRI B aliBudBiHleShAL §5L1LdIng 2 bhE EndR B0 WD) th¥Ehtes fat

necessary. Next, "col |l agenase is transferred tromthe enzyme bag 1,2 to the

regenecaid g aak that SRAL akied it 4 0n AYr@REHALI Ng the punp 170 and
opening a valve v3. Wen the collagenase is put into the sub container

110, the opefat FRRsQE MRS PUMepd el 55 Sl ORBEGh reairdiNE ol BepaPiibaiRgM 04 10
Is rotated for approximately 30 mnutes to m x the-collagenase and the
washed ¢f8fioH the $14&n pipe 130. For example, the fat tissue may be extracted from the human body
using a syringe, and then the extracted fat tissue may be put into the regenerative cell separation
unit 100. To prevent contamination of the fat tissue while being fransferred to the regenerative
~cell separation unit 100, a syringe needle may be inserted into I;he human body, and a tube
15 connected to the syfinge may be connected to the main pipe 130. Then, a negative pressure
atmosphere may be created inside the sub container 110 by using the pump 170. Accordingly,

the fat tissue may be injected into the sub container 110 directly from the human body.

Once the fat tissue is introduéed into the sub container 110 és described above, a washing
solution is transferred to the regenerative cell separation unit 100 by opening a valve v2 and
20  operating thé pump 170. Then, the regenerative cell separation 1;1nit 100 is repeatedly rotatedl
and stopped by operating the rotating jig. As the rotation and stoﬁpage of the regenerative cell

separation unit 100 are repeated at regular intervals, the fat tissue and the washing solution are

mixed and centrifuged. Accordingly, the fat tissue with blood-derived contaminants is washed.



20 Here, the tenperature of the sub container 110 is nmaintained at
approximately 37 t by using a rotating device such as the rotating jig.
The col | agenase breaks down the fat tissue into conponents, and the
conponents of the fat tissue are centrifuged by the rotation of the sub
contai ner 110. Then, the rotating sub container 110 is stopped and |eft
for approximately one m nute. Accordingly, an aqueous sol ution that
contains stemcells derived fromthe fat tissue is placed on the bottom
of the sub container 110 since it is a relatively heavy conmponent, and

matured fat 1€ éb’é?c%ﬂgm%k'nﬁqm@abg@a S 1E8 %@gﬁﬁoﬁﬂlamf oREYSAIS, SPhdH iQn,

as shown in he st em cel [ -cont al nl ng aqueous sof ution
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it indicates that t at cel are bei ng di scharged after the dlscharge

of the ste nl(;]f%ﬁﬂ( k%&%mﬁrghm @0&%‘%&9@@@ ShdHael tﬁe B%Hl &k Seshikp ‘é§iut1$rh &tc.

operatlons s 170 a are stopped. When necessary, the

mat ur ed, il bRk Sf ﬂﬁ%u}?&rﬁ%{ﬂ&eﬁl 0 R 9%}%&%%@% After theAdsBingtBRitiphem
cel | -contal ni ng aqueous solution 1Is § put i'nto the main contalner 210 of

the reggnefakie 'ﬁe Gal discixt e@cﬁlb QRN RQ0e aSdid@RAl Q%ugp%emathlﬁpep[ﬁpess
of extracting the stemcélls 1S performed by optionally using t
col | ecijan ({ESM&SsersbP 181 f IRRoMtcAEn MBERLES &8 e yellow color of the fat tissue and
transinits a signal indicating the discharge of thé fat tissue to the controller. Accordingly, the
o controller stops the operati'o_n of the pump 170 and repeats the above process three or four times
 until the fat tissue is completely washed.

After the blood-derived contaminants, the body flu.ids and the oil components are
sepaf_ated from the fat tissue extracted from the human body and then the fat tissue is completed
washiéd as described above, a portion of the washed fat tissue may be transferred to and stored in

15 the bag b3, when necessary.
 Next, collagenase is transferred from the enzyme bag b2 to the regenerative cell
separation unit 100 by operating the pump 170 and opening a valve v3. When the collagenase
is pu;i_ into the sub container 110, the operation of the pump 170 is stopped, and the sub container
110 is rotated for approximately 30 minutes to mix the collagenase and the washed fat tissue.
20 Here; the témperature of fhe sub container 110 is maintained at approximately 37 C by using- a
rotati‘ng device such as the rotating jig. The collagenase breaks down the fat tissue into
comﬁhne’nts, and the components of the fat tissue are centrifuged by the rotation of the sub

container 110. Then, the rotating sub container 110 is stopped and left for approximately one

minute. Accordingly, an aqueous solution that contains stem cells derived from the fat tissue is



When the coll ection nenber 270 and the guide nmenbers 280 are not used, al
val ves are 15 closed, and the operations of the punps are stopped. In
this state, the main container 210 is rotated for approximtely five

m nutes and then decelerated naturally. In this process, the stem

cel | -contai ni ng aqueous solution is centrifuged. As a result, as shown in
FIG 8, relatively heavy stemcells are pressed and attached to inner
surfaces of walls of the protruding housing portions 217 by a centrifugal
force, and body fluids, a washing solution, an enzyne, etc. are zo pl aced

in the ) .ouer, e bo®dm tol?%h@@{lﬂ; c@@%ﬁé?ﬂépﬁf sifiddit iga?reiam?&?tlﬁ%y t&hAShehO and
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operation o rst punp 291 5i's stopped, and a next operation is
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are used, the second pu I's operated along wth the rotation of the
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cel | - C%ﬂngisﬁgo%ﬂ&“é%'ﬁre%%;}ﬂehp MARES QedeRla®!, 8 mAGRQN Al BllsYmayt Biesisbgm g€l | s
are attached to the inner 10 surfaces of the walls of the protruding
hougi ng, gﬁg5£$s 217, and the renmining aqueous sol ution noves upward
whil e being rotated continuously. Wen rising above the collection nenber

270, the rohgki fg A EQNSomBhitk180edus sbiakish fseanﬁ,ldnbm_otth@nﬁ;ﬂ SsdRyen o280
and thus is guided toward the center of the, collection nmenber 270 al ong

the guigglerFBRRDALS ABRxirfSion RAWD0b ks e rib3d aRVAC thel 1636 6P BetrAiling BRr Usn Pi Pe
230 is disposed above the center of the co!lecilon 15 menber 270, the
aqueougeaql Bl Rhell By gb§&ﬁﬁ%9{§ﬂgttﬁb doMBCt RIS kIR DG Meghﬂpfrﬂéﬁﬁ%rs@&@:s age
235 between the first discharge pipe 220 and the second di scharge pipe 230
by the suct i, i@ &fle@font AEMBECINhnR WP AGZmBRHerk 280 hRN®: Akdedl VAvENRe
waste liquid bag b4. Here, if the sensor 294 of the connection tube t4
conpectReed @nd AR SREARHAs dF SCDABR RERBPPAL IRNBEStA, lthe bifail BHiGAdreR otibat
the aqueous soluti'on has all been discharged. Accordingly, the operation
-of theracond PHIRIEIdy (RE nhifiued ARP@En ddfiated nﬁuﬂaﬁ%/.n FORLsHOREs, HeOstdn$
natural |y decel erated {o a halt. As a result, only the stemcells remain
att aPh@Ql-E&téiﬁﬁg!agﬁ&fus sinfirmes RhtrifiRdnalk s Rkulthe HoXnr dire auRiiRdy
portions 217 inSide the main container 210.:Any portion of the aqueous

sol ut i QéhyyWitint RellseFBipRSsddNaddBtdeRielo BASH subbcdsE WRIsTH AR bRuBig hbUsing S
transferréd to the waste liquid bag b4 through the first discharge pipe

220 by porehabiNgy th@nfrithsh BHEPakPlody fluids, & washing solution, an enzyme, etc. are
20  placed in the lower part of the main-cbﬁtéiﬁé‘-r 210. Oné important thing to remembef here is to
naturally decelerate the main container 210 when stop'pirllg the rotation of the main container 210.

" This is because if a brake is artificially applied to the rot-iating main container 210, the stem cells

attached to the inner surfaces of the walls of the protruding housing portions 217 may fall down

to the bottom of the main container 210.



After the stem cell-containing aqueous solution is centrifuged as

descri bed above, a very snmall anpbunt of washing solution is injected into
the main container 210 to wash the stemcells attached to the inner
‘tsurfaces of the walls of the protrudi ng housing portions 217, and the
rotation and stoppage of the main container 210 are repeated approxi mately
five times. Then, s the main container 210 is rotated again and
decelerated naturally. If the main container 210 is accel erated and

decel erated by repeating the rotation and stoppage of the nmain container
210 as descrifRedeaRRNStod MR SEpiins ebl & GHetALNBdrandret ARicbN@utRME bakhes of
the walls of the protruding housing portions 217 fall down to the bottom
of the yaBl MufRA MeRelstcdkfhid TApUss thidu@MiichirsBdibdhamk pipeolzal nede Bhsbemsalfi ng
t he above stemcell extraction proceéss several times contain a i o m nimum

amount R cdrRb&iodIuUBTHbANGE to the ﬁrsFHi@@dal’%é, pip1E2(5dcREBs G it%ncﬁé&t@tthﬁgllli dJf the
| ower part of the main container 210 are transferred to the stemcell bag -

b5 t hr eegiydeb® doldtdhs dhwChah gi%cpérged.ZZerc&dan%w, tHO bpGatidnl & thE &R GBMb 291
extraction-process is conpleted. Since all of the above-described

Pr 0Ges§e§ofca, AdtaleRt betdtlon iPp&tRmIBd by the is regenerative cel
extraction system 300, they can be perforned with precision and

ef fi ci ency. WintiiE EATREBon FdMbECTRNEHIAhS ¥EidS AlembeXtIB0GH: MRdSHE s&hdPBmpS
kept sealed, elimnating the risk of contam nation. Most of all,

since bbe i§ 689RBd alohy &vigeihk rS@ASK af R mHRAI donthRr PINAH&GESy loR@ing a suction
cell -containing concentrate through centrifugation and the regenerative

cel | exbicadb@n HOkdcodQiseRRbES %ﬁpugg_@. t RE 10848 BbMBinkr TRk M stem cell-
concentrate, the process of extracting stemcells can be perforned

-ef fici @BhthiningdletsoRtibh AboYbRldds AdtorBRglyNeHeedd@dells are attadnbfro thb ihfera
diagramillustrating a regenerative cell extraction unit 400 according to

anofheu@xREpl Re YR Bo theRHtuddie AARINRRS@IHs 21 VAR tthdRmaining aque&ef @lutioRYy t 0
FIG 11, the regenerative cell extraction unit 400 according to the

currenimR¥Soplad Whﬁemeﬂg MBBled icontSitdEiIANt Waleh Yisinh bSRTRe esticbitdh megBaerat i ve
cel.l extraction unit 300 according to the previous exenplary enbodi nent.

Howevekhe foligg afeecds klafi@nts ihRrichatbyt e ohig eneitd Y88 Sl thuL bl t@Pardni t
400 according to the current exenplary enbodi nent enploys a |
' the center of the collection member 270 along the guide members 280, as shown in FIG. 9.
Since the second discharge pipe 230 is disposed above the center of the collection 7
15 member 270, the aqueous solution is discharged to the outside through the fluid passage 235
between the first discharge pipe 220 and the second discharge pipe 230 by the suction force of
the second pump 292 and is transferred to the waste liquid bag #4. Here, if the sensor 294 of
the connection tube ¢4 connected to the second discharge pipe 230 senses air, it indicates that the
aqueous solution has all been discharged. Accordingly, the operation of the second pump 292
20 s stopped. Then, the main cdntainer 216 is naturall& deceieréted to a halt. Asa result,h only
the stem cells remain attached to the inner surfaces of the walls of the protruding housing
portions 217 inside the main container 210. Any portion of the aqueous solution, which

remains in the lower part of the main container 210, is transferred to the waste liquid bag 54

through the first discharge pipe 220 by operating the first pump 291.



- sol enoi d val ves are use

5 bearing 410 as a nedi um nenber and that the shape of a collection nenber
420 is different fromthat of the collection nmenber 270 according to the
previ ous exenpl ary enbodi nent. For sinplicity, a description of elenents
substantially identical to those of the previous enbodi ment descri bed
above will be omtted, and differences between the current and previous
enbodi nents will mainly be described. ioln the current exenplary

enbodi ment, a cover 411 having an aperture in a |lower part thereof is

di sposed on an outer circunferential surface of a second di scharge pipe
230, and theyfeagd Hgm 44f cb&aﬁ”@%hé&@ sBREVE QeeRRith AL debd HUMEELRNS 'vé&ly

surface of the cover 411 and the outer circunferential surface of the

‘second @aBCRMHCPNRGINEIBIutibRYS inj Bk 5O HafH %’Ean%l’@lb% LAtk cells
relative to a first discharge pipe 220 and the second di scharge pipe 2

I n addighaRd 1438k NeRr DAaR8 AT MY vHIR MS@d NEk&iiR: 'Héésn%ﬁ%'ohs"@ﬁ U:Slﬁit th%n
i't can seal a gap betWween.the second di scharge pipe 2 a wal

The colb@abi My ABFRSE of 3R hAeIUAGReR2 5&%@% grdaﬁﬁafte@%ilvefthﬁésed m@.&i

coupled to the first discharge pipe 220. In addltlon an”inclined portion

422 ;S| QRemaRQMAMERTH 216 AoRiled4lla BT arfel d&ueiaeerd%w@h S qfflﬁ‘iﬁalﬂfcoﬁtgﬁelb@ﬁylsllzj-
to face a main container cap 212. As in the preV|ous 20 enbodi nent, guide

nenber scdiFald ahd HELIHINEHF rdpbARgaRe HRRGIN aﬁiarsft@ﬁoﬁg@a‘)f B SdiNEhdcnRG AQrAsi on
422. Since the incl |ne£ portion 422 is placed very close to the main

cont ai eLer®aP aBdve, 1R SR RALWRSHNNE thoGhichaGRRL irdRe 42Hs andhd Bﬁtﬁ@fn@
container cap 212 may serve as a fluid passage 425. That is, in the

curr enqm@giﬁgﬁb@ws oMPGEll WBRh: to! thel BoHSmEIVIhE InMRWBhEirR} 219, afhisNB@h cells
surface of e main container 210 while being rotated are collected in the

di scusma?a%gmh@aybﬁ%eétmgomg hipbie skhubdi 9@{%@9@ pﬁ?e'éssameﬁu @intdd€Rntain a

di scharged t hrough 'the second di scharge pi pe 230. Val yes vi through
v9 @renhﬂ§h@{&@gmh@fggagﬁgﬁggﬁcﬁubes In the current exenpl ary enbodi nent,

5A regenerative cell extraction unit and systen1
accor di _ng t @inahe (hE QeMNells BYSIH iR IhdBSveP R of the main container 210 are transferred
to the stem cell bag b5 through the first Elischarge pipe 220. In so doing, the stem cell
extraction process is completed.
Since all of the .above-described éprocesses are automatically performed by the
15 regenerative cell extraction system 300, they can be performed with precision-and efficiency.
Furthermore, the regenerative cell extraction system 300 is kept sealed, eliminating the risk of
contamination.
Most of all, since the regenerative celi separation unit 100 produces stem cell-containing
concentrate through centrifugation and the reégenerative cell extraction unit 200 centrifuges the
20 rstem cell-containing concentrate, the procéss of extracting stem cells can be performed
efficiently, and extraction yields can be increa:sed.

FIG. 11 is a diagram illustrating a regenerative cell extraction unit 400 according to

another exemplary embodiment of the present.-invention.



described and illustrated in the drawings as separating fat tissue.
However, the regenerative cell extraction unit and system according to the
present invention can al so pulverize and then Separate other tissues and
extract stemcells fromthese tissues. A regenerative cell separation unit
of a regenerative cell extraction systemaccording to 10 the present

i nvention produces a stemcell-containing aqueous sol ution by stirring,
washi ng, breaking down and centrifuging tissue. Then, a regenerative cel
extraction unit of the regenerative cell extraction systemcentrifuges the

stem cel | - c@rb@inN ROFRTIUAO WS @g&a&hm.cem;t&acttohamwmea%so@fnge%_tth@@ﬁﬂraﬁ
stemcells can be perforned efficiently, and stemcell extraction yields

‘can be ekafipledsadbodibbit BdLbith@Rilyahé shhe Ge IBE seckh@iveXddl g ttabEor ahit 3ogsue
fromthe human body to extracting stemcells fromthe fat tissue are

aut omatabéadihy tpahd ravashs Dk elipeary QUMM Y EIGRber, ChbY AL 'tii?ﬂ:reﬁ]){ ShaHat the
Therefore, the processes can be perforned with increased efficiency and

cont r okdgferttiécdr &€lastiddNunit 400 accordifplotthe EIFRME exehpl4$ chibediRAEBRpRYE ¥ e
cell extraction systemis kept sealed, the 20contam nation of fat tissue

or el bearfaniveasds ereanihechegbet AR tHae thY 908 6f @fcoRediibAGlhdnitr ILEMR Gl f rom
the fat tissue or washing the fat tissue. VWhile this invention has

been pdiohi kil @thy cslleibh AREHEESTY 4deedind fohh¢ BileCiotN &R nidarg X aIPliM M. For
enbodi ments thereof, it will be understood by those skilled in the art

t hat vaimpidRy,ch@RegsionfleienanabstaiaillySdamialas e of tRerslisuswnidedithent
departing fromthe spirit and scope of the invention as defined by the

appendéesceib&l #Bove Thg bebaiitted, bEJSRAPCeLhetivi thOWeRdht & previded rbslinedts by
t he detail ed description of the invention but by the appended clains and
their egUinadllebé Gescribed. '
| . In the cﬁz;rent exemplary embodiment, a coﬁfer 411 having an aperture in a lower part
thereof is disposed on an outer circumferential surface of a second discharge pipe 230, and thé'.:'
bearing 410. is supported between an inner circumferential surface of the cover 411 and the outer.i
circumferential surface of the second discharge pipe 230. Thus, a main container 210 is.
rotatable relative to a first discharge pipe 220 and the second discharge pipe 230. In addition,i’
15 since the bearing 410 used herein has a sealing function, it can seal a gap between the second.
discharge pipe 230 and a wall 216.

The collection member 420 includes a discus-shaped body 421 fitted and coupled to tﬁe-_
first discharge pipe 220. In addition, an inclined portion 422 slopes downward from an outerr_
circumferential surface of the body 421 to face a main container cap 212. As in the previous’

20 embbdiment, guide members 423 protrude upward from an upper surface of the inclined portion-
422. |
Since the inclined portion 422 is placed very close to the main container cap 212, a gap

between the inclined portion 422 and the main container cap 212 may serve as a fluid passage-

425. That is, in the current exemplary embodiment, liquids moving upward along an inner



WHAT IS CLAIMED IS: |.A regenerative cell extraction unit conprising: a
mai n container which is rotated by a torque applied froman external
source and 5 conprises a housing portion acconmodati ng a substance that is
to be separated; a hollow first discharge pipe which is inserted
into the main container such that an end portion of the first discharge
pipe is disposed in a |lower part of the main container and that the other
end portion of the first discharge pipe is disposed outside the main
container; and a suction device which is connected to the first discharge

pi pe sQudscetd thdlGairdBhtdiRerdl IDCKIATTRi O FRABE AtcScolbied fin @icedipduaGREbell Mhody
| ower end portion of the main container after being centrifuged by the

rot ati ani efroddh@hdBiid paREaUTRIind dré Gbh HREhAFBIdthEsph &iecnREondliRlge pipe 2BDr st
di scharge pipe; and a plurality of protrudi ng housing portions

whi ch bul gevaleyai7dgraleBNg ard afdialsd dh r @ahé®idn Wubds. I @8 RRE tcufrentaeaiplay of
‘rotation of the main container to accomobdate relatively heavy 15

CONPON@RLEJidRN oleIPoMes fe gedt ri fuged from the and are arranged at
intervals of a predeterm ned angle along a circunferential direction of

t he shousi ng Ap@gdnkRilive cell extractiorZuniiliid syeg@nNet@tingo gelpresextin@gtiofadtideh Of
claim1, wherein the substance is at [east one of fat tissue and a stem

cel | - casdcaibsd 0@ iRGRHIREGIASN SR dthwid@s addRParhtige LOIROBENHEwaReahrRgaiediv@Qn t he
protrudi ng housing portions are stemcells. 3. The regenerative
cell exktratbh QnitiMd spfent|aatdiihg (ONBE eirBsedt lipwatiopatd ab pleerb@usidnghen
portion narrows toward a | ower end of the housing portion.
separate other tissues and extract stem cells from these tissues.
A regenerative cell separation unit of a regenerative cell extraction system according to
10 the present invention produces a stem cell-containing aqueous solution by stirring, washing,
breaking dowﬁ and centrifﬁging: tissue. Then, a regenerative cell extraction unit of the
regenerative ceﬂ extraction systerﬁ{centrifu ges the steﬁ cell-containing aqueous solution. Thus,
the process of extracting stem cells can be performed efficiently, and stem cell extraction yields
can be increased. |
15 In addition, all processes from exiracting fat tissue from the human body to extracting
stem cells from the fat tissue are automatically performed by the regenerative cell extraction
system. Therefore, the processes can be performed with increased efficiency and controlled
with precision.
Furthermore, since the regenerative cell extraction system is kept sealed, the
20 éontami-natioﬁ of fat tissue or cell§ can be prevented during the prdcess of extracting stem cells
from the fat tissue or washing the f.at tissue.
While this invention has iEbeen particularly shown and described with reference to

exemplary embodiments thereof, it will be understood by those skilled in the art that various

changes in form and details may be made therein without departing from the spirit and scope of



4. The regenerative cell extraction unit of claim1l, wherein a concave
groove is fornmed in the |lower end of the housing portion. 5. The
regenerative cell extraction unit of claim1, wherein the suction device
5connected to the first discharge pipe is a first punp and further
conprising a hollow auxiliary discharge pipe which is inserted into the
first discharge pipe, has an end portion disposed in the |ower end portion
of the main container, and has the other end portion connected to a
syringe outside the main container, wherein the conponents placed in the

| over ahe ip@ntidDAs abfiiddebyahd aﬁ;ﬁ&ﬂﬂ@i BRIMA" rherekedileOschie of iieSinvEitR@har ge
pi pe by the first punp and are discharged through the iofirst discharge

pi pe ordedined sotciethetdatdilae drbriptibaroy i ﬁl@&ﬁfcﬁeotﬁlbpeth@)épﬁéﬁﬁeé YRimgg®@hdirar e
di scharged through the auxiliary discharge pipe. The
regenersgtiviensel | extraction unit of claim1, further conpr|3|ng a

col | ection menber which is disposed in the housing portion of the nain
cont ai ner and 15conpri ses a concave collector portion; a plurality
of gui de menbers which are fornmed on the collection nenber, are positioned
tointerfere with centrifuged conponents which are pressed toward an i nner
surface of a wall of the main container, and guide the rotating conponents
to the collector of the collection nenber; a hollow second di scharge pipe
which is inserted into the main container, has an end '



20portion di sposed above the collector portion of the collection nenber,
and has the other end portion disposed outside the main container; and

a second punp which is connected to the second di scharge pipe, provides a
suction force to the second di scharge pi pe, and di scharges the conponents
collected on the collection nmenber to the outside through the second

di scharge pi pe. 7. The regenerative cell extraction unit of claim
6, wherein the collection nmenber is shaped |like a concave discus, and the
gui de nenbers curve toward a center of the collection nenber froma

ci rcunfWHAKE CLAIMERW:| ecti on nenber and are arranged on an upper
surface of the collection nenber at intervals of a predeterm ned angle.

8. The regenerative cell extraction unit of claim6, wherein-a plurality
of holes are forned in the center of the collection nmenber to penetrate
“fromthe uppkr sudAfrageesitivtlell egldceet nohcomemiserg:t o a | ower surface of the
col l ection nenber. 10 9. The regenerative cell extraction unit of
cl ai m 6, whesmhin cohieinsewbittl islicsatérhb getopiyeepplicd Donds ekirenal souste atidschar ge
pi pe, and the conponents placed on the collector of the collection nenber
ar e sdi somariged hbhwingipdition htwimingslassageulisenwethat it kebd sopatatedi schar ge pi pe
and the second di scharge pipe by the second punp. 15 10. The
regener at i vea lgdlol faxt discharaepipewvliciofs ivseatedni®o thetmeaieicontiner ek tatlardérsic har ge
pipe is fitted into a through hole forned in an upper part of the main
cont ai mpertioand tHedmrsthigschargepipess digp@edredi lomienparbef thakiachcatrainr @sd thattheai n
container to rotate relative to the second di scharge pipe while sealing a
gap beteemdyporout eithefirse distlergnpipals dyposaloeiisode thheasecwirner; and

. a suction device which is connected to the first dlscharge pipe so as to suck and
10 dxscharge components, Whl‘(.‘.h are placed in a lower end portion of the main container after bel-ng
centrifuged by the rotation of the main container, from the main container through the first
discharge pipe; and
a plurality of pﬁptruding housing portions which bulge outwards along a radius direction
with respect to a center é)f rotation of the main container to accommodate relatively heavy |
15 components among components cenirifuged from the and are arranged at intervals of a

predetermined angle along a circumferential direction of the housing portion.

2. The regenerative cell extraction unit of claim 1, wherein the substance is at least
one of fat tissue and a stem cell-containing aqueous solution, and the components accommodated

2 inthe protruding housing portions are stem cells.

3. The regenerative cell extraction unit of claim 1, wherein a lower part of the

housing portion narrows toward a lower end of the housing portion.



20 di scharge pipe and an inner circunferential surface of the through hole
of the upper part of the main container. 11. The regenerative cell
extraction unit of claim 10, wherein a ring-shaped flange is formed al ong
the outer circunferential surface of the second di scharge pipe, the nmedium
menber is ring-shaped, is nade of a rubber material which is conpressible
and el astic,. and is conpressed between a | ower surface of the flange and
an upper surface of the main container in a state where the second

di scharge pipe is inserted into the main container, and a ring-shaped
contact nenbér havihagegandratier cetloatfrbétmnamit o6tlafni il cvhaein ahvancave gheke iss
formed on an upper surface of the nmedium nenber and is attached closely to
t he fl dngegd indlerlewer andiof ¢hebleivnigg portjpnessed bet ween the nmain contai ner and
the flange, the medi um nenber and the contact nenber rotate in accordance
with the rotation of the nmain container and seal the gap between the inner
circunferential surface of the through hole fornmed in the upper part of

t he mai n con$.ai nehangetdratiutedrextghctounh i véohinal, whoréiade obtidrhéviecond

di scharge pipe. 10 12. The regenerative cell extraction unit of claim6,
whenrei ropneeEdhneteifos diwbage pipednaéict pamp ond fuethereworpdistig adivtivgeupilipe and
further conprising a sensor which is installed in the connection tube to
sense wisshdrge pipe which iginserivalrigedht firso dgbhardeepipe besh aidgohtamghskakin the "
1513. The regenerative cell extraction unit of claim1, wherein a
connectl¢war endibertios of temedn echtbioer, hmd fidsrtist othérsol aogien pbm&c&dﬂb fipyrineer
conprising a sensor which is installed in the connection tube to sense
whet heputside themdinsotainge dviehiim thglvomipendnits aced iirs thle dovge epil pertioh4f THeanain
regenerative cell extraction unit of claim1l1, "wherein the first discharge
pi pe 2@oitginti 4re ewtkidhtoohafitsh dipdlirgdpipe by trerfest pumpaand uppdschpaed thadughhtbe mai n
container and further conprising a nmedi um nenber which enabl-es the main
convai fiest disohargt pibe or &k avaked ta thetahgilibiyrdischatigs pipabg ehepiypegevnid e seal i ng a
‘gap between an outer circunferential surface of the first discharge pi pe
and andisphragedohrovginfheragnilionl disdmafggqepeof t he t hr ough hoI e.

6. The regenerative cell extraction unit of claim 1, further corhprising:
a collection member which is disposed in the housing portion of thé_' main container and
15 comprises a concave collector portion;

a plurality of guide members which are formed on the collection member, are positioned
to interfere with centrifuged components which are pressed toward an inner surface of a wall of
the main container, and guide the rotating components to the collector of thé collection member;

a hollow second discharge pipe which is inserted into the main container, has an end

20 portion disposed above the collector portion of the collection member, and flas the other end
portion disposed outside the main container; and |

a second pump which is connected to the second discharge pipe, pr@vides a suction force
to the second discharge pipe, and discharges the components collected on tﬂe collection member

to the outside through the second discharge pipe.



15. The regenerative cell extraction unit of claim 14, wherein a
ring-shaped flange is fornmed along the outer circunferential surface of
the first discharge pipe, the nediumnenber is ring-shaped, is nade of a
rubber material which is conpressible and elastic, and is conpressed
between a | ower surface of the flange and an upper surface of the main
container in a state where 5 the first discharge pipe is inserted into the
mai n contai ner, and a ring-shaped contact nenber having a | ower
coefficient of friction than rubber is formed on an upper surface of the
medi um nenber and is attached closely to the flange, wherein while being
conpressed between the main container and the flange, the nedi um nenber
and t he cont/act n#hbegencoitttcecl pxmaction damofclaint §, wikeein dheadoillostionfmdnter nai n
contai ner and seal the gap between the inner circunferential surface of io0
.t he t hisohgpediddea doocave discns, nhé thepgpele mpaniterofurthiewasl ncomrtofiiirenllanidnt he
outer circunferential surface.of the first discharge pipe. 16. The
r egenenenibeefremslal cirewm feagtce of theniotleafonaheautrer dnd sk errengedanbinapkérsgrfacmdier i s
formed in a | ower end portion of each of the protrudi ng housing portions
t 0 bl otte doHeatmr mentter 45heweils @far redsftertoiedraoplsi ng portion of the main
contai ner and a correspondi ng one of the protrudi ng housing portions.
17. A regenerative cell extraction systemconprising: a regenerative cell
separation unit which separates tissue; and 20a regenerative cell
extraction unit ofhamygerendivefceld ksiravsion utihpbelgim 4 6yhendie n@luralithef holes are
regenerative cell separation unit conprises: a sub contai ner which
i s rot &redd bytha cerderqu éheapplectash hemberan penctreterfaim Sewpper sanfdccdithe | ses a
space in which tissue is housed,;

collection member to a lower surface of the collection member.

10
9. The regenerative cell extraction unit of claim 6, wherein the second discharge
pipe surrOunEis the first discharge pipe, and the components placed on the collector of the
collection mémber are discharged through a fluid passage between the first discharge pipe and
the second dii'scharge pipe by the second pump.
15
10.  The regenerative cell extraction unit of claim 9, wherein the second discharge
pipe is fitted into a through hole formed in an upper part of the main container and further
comprising a medium member which enables the main container to rotate relétive to the second
discharge pipe while sealing a gap between an outer circumferential surface of the second
20 discharge pipé and an inner circuinferential surface of the through hole of the upper part of the

main container.

11.  The regenerative cell extraction unit of claim 10, wherein a ring-shaped flange

is formed along the outer circumferential surface of the second discharge pipe, the medium



a hollow main pipe which is inserted into the sub container such that an
end portion of the main pipe is disposed in a |ower part of the sub
cont ai ner; and a punp which is connected to the main pipe and
provi des a suction force to the main pipe, and wherein the regenerative
cell extraction unit is separate fromthe 5regenerative cell separation
unit, receives a regenerative cell-containing substance, which is obtained
after the tissue is centrifuged by the regenerative cell separation unit,
fromthe regenerative cell separation unit through the main pipe, and
ext r actnsnheg emargathhpel, tahdds of rombbehmatubbvhink & doypeessible dnd glasige, tahé is
~substance. 1018. The regenerative cell extraction systemof claim1l17,
‘wher ei momppissed dletvegn efowdrisnrfacegpfwhaiimigcb abdan dpponsuaface nhibe mein fantanafin a
wal | of the sub container toward the. space of the sub container so as to
faci | i hatate whae dersecanflugmbiarge pipk it meertedssindhe main containg® andheng-alygedr at i ve
cell extraction systemof ¢laim11l7, wherein auxiliary stirring 15w ngs
pr ot r udenthetamnairer barieg a bivee apdfBeiemtdfdtictgmrthacrebledr it feemedhomarpigest surface
20. The regenerative cell extraction systemof claim17,- wherein an
auxis| i af thepngsléym wieinbhr drsl ia apbsdgesdintiehe Adegst wherom whiks bemtigreopippessed s
inserted into the sub container to connect the space of the sub contai ner
t 0 t he bemtesi the nufin térsaigerand ot Rengerthe medivmainempirpad iths covtanievembertrotage 20
plurality of storage bags and a first discharge pipe of the regenerative
cel | ext aczotdange with the bgtatgorpéfithaimiaimconfaineo ambsstl the ctpbdweadhaevieed t hereto
, and the regenerative cell-containing substance discharged fromthe
r egenecatinieranthl susfeganfahd throughihpletfhmerdgh thewpempart ¢fithempis conainsf and ed t o
t he regenerative cell extraction unit through the first discharge pipe.
the outer circumferential surface of the second discharge pipe.

12. The régenerative cell extraction unit of claim 6,:wherein a connection tube is
connected to the second discharge pipe and further comprising a sensor which is installed in the

connection tube to sense whether air is discharged through the second discharge pipe.

15 13. The regenerative cell extraction unit of claim 1, wherein a connection tube is
connected to the first discharge pipe and further comprising a sensor which is installed in the

connection tube to sense whether air is discharged through the first discharge pipe.

14. The regenerative cell extraction unit of claim 1, ‘wherein the first discharge pipe
20 s ﬁtted‘ intoura thfoilgh hole fbrmed in an upper part of the main éontainer' and ﬁlrther ‘cornprising
a medium member which enables the main container to rotate reiative to the first discharge pipe
~while sealing a gap between an outer citcumferential surface of ﬂ_ae first discharge pipe and an

inner circumferential surface of the through hole.



21. The regenerative cell extraction systemof claim17, wherein a
connection tube which connects the main pipe of the regenerative cell
separation unit to the first discharge pipe of the regenerative cell
extraction unit conprises a multi-filter which filters out foreign
subst ances. 522. The regenerative cell extraction systemof claim17,
wherein a connection tube is connected to the main pipe, and a photosensor
is installed in the connection tube to sense colors of the substances
di scharged fromthe regenerative cell separation unit. 23.The regenerative
cell extracti®dn syt erpendracyeadcth ekifactfonruniext chomp4, whanein a rib@-shatedtfiange j i g
to which the main container and the sub container are fitted, wherein the
r ot at i ngioringd alovathesuteh eirpmanierantalt saifaer ofdhelfitshdisshakgeqope, diemesdiat nember
constant rotational speed and heats the main container and the sub :
‘cont ai nering-shaped; anwibdmel a rebipemaeteriad which is compressible and elastic, and is comp_re‘ssed'

between a lower surface of the flange and an upper surface of the main container in a state where

5 the first discharge pipe is inserted into the main container, and a ring-shaped contact member

haviﬁg'a lower coefticient of friction than rubber is formed on an upper surface of the medium

member and is attached closely to the flange, wherein while being compressed between the main

container and the flange, the medium member and the contact member rotate in accordance with

o the rotation of the main container and seal the gap between the inner circumferential surface of
10 the through hole formed in the upper part of the main container and the outer circumferential

surface of the first discharge pipe.

16. The regenerative cell extraction unit of claim 1, wherein a blocking member is
~ formed in a lower end portion of each of the protruding housing portions to block between the .
15 lower part of the housing portion of the main container and a corresponding one of the

protruding housing portions.

17. A regenerative cell extraction system comprising:
aregenerative cell_ separation unit which separates tissue; and
20 a regenerative éél] extraction unit of ahy one of claims 1 through 16, '
wherein the regenerative cell separation unit comprises:
a sub container which is rotated by a torque applied from an external source and

comprises a space in which tissue is housed;
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20

a hollow main pipe which is inserted into the sub container such that an end
portion of the main pipe is disposed in a lower part of the sub container; and

apump which is connected to the main pipe and provides a suction force to the
main pipe, and wherein the regenerafive cell extraction unit is separate from the
fegenérative cell separation unit, receives a regenerative cell-containing substance,
which is obtained after the tissue is centrifuged by the reéenerative cell separation unit, ‘
from the regeﬁerative cell separation unit through the main pipe, and extracts
regenerative cells from the substance by centrifuging the substance.
18. The regenerative cell extraction system of claim 17, wherein a plurality of

stirring wings bul ge-from an inner surface of a wall c;?f the lsub container toward the space of the

sub container so as to facilitate the centrifugation of the tissue.

i9. The regenerative cell extraction systém of claim 17, wherein auxiliary stirring

wings protrude from an outer circumferential surface of the main pipe.

20. The regenerative cell extractioﬁ system of claim 17, wherein an auxiliary pipe,
which is a passage independent from the main pipe, 1s inserted into the sub container to connect
the space of the sub -container to the outside of the sub container, the main pipe is connected to a
plurality of storage bags and a first discharge pipe of -the regenerative cell éxtfaction unit in a
plurality of connection tubes connected thereto , and fhe regenerative cell-containing substance
discharged from the regenerative cell separation unit through the main pipe is transferred to the

regenerative cell extraction unit through the first discharge pipe.
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21. The regenerative cell extraction system of claim 17, wherein a connection tube

which connects the main pipe of the regenerative cell separation unit to the first discharge pipe of

-the regenerative cell extraction unit comprises a multi-filter which filters out forejgn substances.

22, The regenerative cell extraction system of claim 17, wherein a connection tube
is connected to the main pipe, and a photosensor is installed in the connection tube to sense

colors of the substances discharged from the regenerative cell separation unit.

23.  The regenerative cell extraction system of claim 17, further comprising a
rotating jig to which the main container and the sub container are ﬁtted; wherein the rotating jig
rotates the main container and the sub container at a constant rotational speed and heats the main

container and the sub container to a constant temperature.



