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Prospect on global stem cell market

Trends for global commercial clinical trials Global market size
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Niche activity & regenerative potential

“REVERSIBEL SWITCHING” ) o
of stem cell state Tissue injury
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Dormant Stem cell
Stem cell Self-renewal

(regeneration)

Wake-up stem cells
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Bone Marrow | )

Umbilical cord

Adipose Tissue >:> @

Amnion QL

Placenta J  Secretion of bioactive factors

| Inhibition of fibrosis & scarring at the injury site |

| Inhibition of apoptosis & limitation of filed of injury I

| Stimulaiton of angiogenesis for blood supply |

| Stimulation of mitosis of endogeneous stem cells ]

The literature reviews of clinical use of MSC

A Total number of registered trials and published reports
Registered clinical trials Published clinical reports
(Data from clinicaltrials.gov) {Dat? 1fl‘0m Pubmed)

| orthopedic -

urological

HSC engraftment

Eardiovascular & GVHD
8 Orthopeadic diseases and defects ® HSC engraftment and GVHD # Orthopeadic diseases and defects BHSC engraftment and GVHD
# Autoimmune diseases ® Cardi ular dis and ischaomia = Autol di u Cardi ular di and isch
B Neurological diseases ® Chronic ulcers and wound healing = Neurological diseases = Chronic ulcers and wound healing
 Liver diseases » Lung diseases " Liver diseases © Lung diseases
Other diseases Other diseases

(ZA: Biomaterials, Volume 33, Issue 9, March 2012, Pages 2656-2672)
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I Stemcell Clinical Papers

Global Cell/Tissue Market Size

Market, 2010 Global Cell/Tissue Market, 2018
mU.S. mUSs.
B Europe M Europe
m Asia/Pacific u Asia/Pacific
B Rest of World B Rest of World

(ZX: * Tissue Engineering, Cell Therapy and Transplantation: Products, Technologies &
Market Opportunities, Worldwide, 2009-2018' by MedMarket Diligence, LLC.)
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Subgroups

O measured by MRI
measured by left ventricular angiography

O measured by SPECT

O measured by echocardiography
measured by radionuclide ventriculography (RMNV)

2tE H: Meta-analysis of comprehensive evaluation index

Study SMD (95% CI)  p Value
American Knee Society Knee Score System
D Dallari2007 — -0.12 (~1.02, 0.78)
Subtotal (I-squared = %, p=.) <P ~0.12 (-1.02,0.78) p=0.791
American Orthopaedic Foot and Ankle Society Scale
YS Kim2014 " - 0.83 (0.25, 1.41)
YS Kim2013 " - 0.96 (0.45, 1.48)
Subtotal (I-squared = 0.0%, p = 0.736) O 091(0.52,1.29)  p=0.000
Hospital for Special Surgery Knee Rating Scale
S Wakitani2002 - 0.24 (—0.56, 1.05)
Subtotal (I-squared = %, p=.) > 0.24 (-0.56, 1.05) P=0.553
Intermational Knee Documentation Committee
Knee Evaluation Form Score
KY Saw2013% --r -0.25 (—-0.82, 0.31)
KL Wong2013"* -+ P 4.73(-1.31,10.77)
H Nejadnik2010" —0.46 (—5.61, 4.69)
Subtotal (I-squared = 23.1%, p = 0.272) < 0.21 (-0.77,0.34) p=0.453
Osteoarthritis ()_utl:ome Score
HS Varma2010 —— 2.81 (2,02, 3.60)
Subtotal (I-squared = %, p=.) < 2.81(2.02,3.60)  p=0.000
1 ]
~10.8 0 10.8

Favours Other Therapy

Favours Stem Cell Therapy



MSCs and organ transplantation

Clinical trial in renal transplantation

Survival From Oportunistic Infection

0.6

041 Hazard ratio, 0.42 (95% CI, 0.2C-0.85: P =.02)

400

0.2
Autologous MSC groups
------ Control group
0.0 T T T .
o] 100 200 300
Days

msc el 24

Tan J. el al. 2012, JAMA

Az Za/8(0l=At)
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Violume 371, msus SE24

10 May 2008-18 May 2008, Pages 1575-1585

Mesenchymal stem cells for treatment of steroid-resistant,
severe, acute graft-versus-host disease: a phase Il study
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Still more ways to go!
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1) Mep7iE P8 F dufsts 7t 2 29

a Project success rates between 2005 and 2010 b Project closures
80 4 100 4 — —
12
704 66 67
63 N — 35
60- 59 005
62
g 50 48 o 82 b al
b £
g 40 g
: : L
& 30 25 2 | 57 88
15
20 15
0 - L o LIS
Preclinical Phase | Phase Il Phase Il Preclinical Phasel Phasella Phase llb
(27) (26) (&)
M AstraZeneca | | [ Safety H PK/PD

| D]nduslry median | Bl Efficacy M Strategy

2) MO IPEF 718 2 HIF2l R (HH|2] 45-50% HI-E)
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The effect of rigorous study design in the
research of autologous bone marrow-derived
mononuclear cell transfer in patients with acute

myocardial infarction

i/

A3t A4 M| FRA

Tesaarchilt efapy

[

BMC Control Mean Differanca
1.1.3 With aspiration in the control gorup
Harbats {2000) 15 83 B 5 S8 M A% 1,50 |4 80, 1 &
Huun 54 371 ¥ 82 M3 3 06% -2801-1930 1270
Scha 85 73 M 3 65 W3 AS% 2.50 [0 80, 4 40)
0s 82 &8 a8 83 2% 6% i
62 98 N 84 10 10 2%

40%
s

Witheut asplration In the contrel group

Cao (2009 rA 21 a5
- €5 9.1 20
(= 283 6B 18
M L3 2 kil
A 6 55 10
B4 21 19 BO%
s 63 0 TR
o 0 zIw
2 na 40 63%
&7 & 10 AT 6,00 [2.28, 9.77)
Yao (2009) 52 25 12 A% 310 [1.39, 4 81)
Subtotal (5% €1} 3 40 TIY% 301 (244, 5147)

Helotogonsity: Teu® = 3 09, Gh* = 37,55, of
Tast for oversll sfect 7 = § 44 [P « 0 00001

=TI

Total (#5% CN) L8 485 100.0% 151 [1.20, 3.89)

Hetaroganeity: Ta® = 4 34 CH = 63,08, of = 18 (P < 0. 00001E I = 76%
3 * = 0.0002)

ifferences: Chi* = 088, di = 1 (P = 0.002), P » B9.9%

Figure 2 Fore plot of mean difference in LVEF with or without bone mamow sipiation.
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Effects of Expectation on Placebo-Induced
Dopamine Release in Parkinson Disease

Sarah C. Lidsione, PhD; Michasl Schulzer, MD, PhD; Katherine Dinalle, MSc; Edwin Ma
Thomas J. Ruth, PhD; Raul de la Fusnts-Ferandaz, MD; Anthany G. Phiips, PHO; A.

[+] Awthor Affiliations

Arch Gen Psychiatry. 2010:67(8):857-865. dol:10. 1001 /archgonpsychiatry. 2010.88,
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Clinicla trials by country Proportions in clinical trial
U 0 mum A
ROrea
China I No. 2 in commercial 80
Spaln N Clinical trial
Israel NN €0
India N
Germany [l
Belgium N 40
France I
UK 20
Panama M
Italy W 0 y
2002 2003 2004 2005 2006 2007 2008 2009 20102011 2012 2013 2014 2015
0 20 40 60 80 100 120 140 160
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ol FEEY 2015 (K

o Publication Output, Growth and Citation Impact, by Country

StemCells, Al et
E E-
E Obwradman a0
g : T
2 y ®No. 4 in increase
% publications in strm' cells
5w
i
B Workd CAGH = CHN T
E - | WE

S osr &M: Stem Cell Research Trends and Perspectives on the
- evolving international landscape (Elsevir, 2013)
L] o2 oL ok ol 1 2 4 1] {f ] 2
Theld- Weiggtted Cilation impact (TWCIL 2008-2002

S=Ro EVMEX =N dUAY HE (2015H )

Year (Start)  Product Name

No.
36
2
40
B
8
s
5
e Kovea
2015 i 2 | Korea
2015 | 5 | Kerea
2014 () ar Karea
2011 wsC 1 40| oeea
2009 usC 3 | 5 | Koeea
2008 WSC | Adipose L) 18 Korea
2008 wsC Adiposa | Progressive Hemitacl{ Musculoskeletal i s | Korea
2009 wsC Adiposs Vascular diseane i 20 | Kocea
2009 WsC Adipass Spinal Cord Injury | ] 8 | Kocea
Biostar 2012 usC Adiposs [ Avasculnr Nocrosis of Musculoskaletnl il s | xorea
2mz2 MSC | Adipose Lumbar Musculoskaletal i B Kooea
2013 MSC | Adiposs Spinal Cord Injury | Neurclogy [ 15 | xorea
2018 MSC |Adiposs | Degeneratve Artnritisl Musculoskeletal [ 120 | Korea
2007 IM—V—uﬁm WSC | Adiposa Dispase  |Vascular disoase i 15 | Korea
202 MSC |Mbua Spinal Cord Injury 1 15 | Korea
T 2011 wsC |un Amyatrophic Lateral §Nourciogy il 71| Korea
a2 IHYNR o WSC BM N_HMI.IW‘ iﬂl\l“ﬂv 1 18 Kored
Genexing 2014 WSC | Others. Head and 1 oy 1 12 Korea
HomeaTherapy Co., Lid 2010 wsC EX Graft.vs-Host Disoasd Immunology 1 10| ¥orea
2m3 wsC ca Atopic Dermatitis Inm-ﬂ il 34| Koeea
Kang Stem Bictech Co., Ltd 2014 WsC CB Crohn's Diseass ) 11 24 | Korea
2014 WSC ca Rheumatoid Arthetis | Immunology | 8 | Komea
2009 [ Jes Ostecarthvitis Iwm i 104 | Koeen
2m2 MSC CB 1 i 12 Korea
2012 WsC ca Graft-Varsus-Host D Immunology [ 30 | Korea
2011 wsC ca Damentia of ma ] 9| Kosea
Medipost Co Lid 2014 [ MSC =3 Alzhaimers Disasase | i 42 Korea
2010 MSC cB Bronchogulmonary D Respiratory ] L] Korea
2013 wsc 5 Rospirato [ 70| Korea
205 wsC ca | 1 il 12| Korea
2008 WsC =3 | Acute Loukemin Cncalogy 1l 10 | Korea
2008 WSC BM wnal Cord s | Neurclogy i 32 Korea
2007 usc X Acute { [0 80| xorea
™ 22 WM5C BM | Stroke, EBchemic Nourclogy I 60 Korea
' 2015 msC |BM [Ersctile ! ] 10 | Korea
2013 sc M 135 | Koeea
2012 [ M 72_| Koeea
| ViroMed Co.. Lid (VM Blocharms)| 007 _ se_ _ e ]
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Long-awaited regulations may curb rogue clinics offering unproven treatments.

David Cyranoski

26 August 2015
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The adipose tissue is
considered as structural
tissue whose original
relevant characteristics
to pad and cushion
against shocks generally
include its bulk and lipid
storage capacity.

The processing breaks down and
aeliminates the structural components

O layer

Mature adipocytes
Aqueous layes r
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SVF
(Stromal Vascular Fraction)

(mostly adjpocytes) that provide
cushioning and support.
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Right—-to-try law

- Right-to-try laws are U.S. state laws and a federal
law that were created with the intent of allowing
terminally ill patients access to experimental
therapies (drugs, biologics, devices) that have
completed Phase | testing but have not been
approved by the FDA. Prior to the passage of right
to try laws, patients needed FDA approval to use
experimental drugs. Currently, 41 U.S. states have
passed right to try laws. A federal right to try law
was passed in May 2018.
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The International Society for Stem Cell Research
(ISSCR), the leading professional organization of
stem cell scientists, representing more than 3,600
members in the United States and over 60 other
countries, opposes the REGROW Act, which would
allow certain cell and tissue-based therapeutics to
be marketed without first providing rigorous
evidence of safety and efficacy. If passed, this
legislation could negatively impact the development
of stem cell therapies, the integrity of the emerging
regenerative medicine market, and the health and
safety of people using stem cell products approved
under this Act.

ISSCR2| T S8 (2)

Stem cell-based products, like drugs, are currently
tested for toxicity in Phase | trials, preliminary
evidence of safety and therapeutic effectiveness in
Phase ll, and for definitive evidence of safety and
effectiveness in large, controlled Phase lll trials.
This three—stage approach to testing ensures that
physicians and patients have information on the
risks and benefits of these products before they
use them.
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ISSCR2| T S8 (3)

Phase lll clinical trials are also necessary because
they generate information that is used to guide life
and death treatment decisions made by patients
and their physicians. If either version of the
REGROW Act becomes law, patients and their
doctors would not have access to robust data on
the safety or effectiveness of new treatments. New
treatments would be made available to the public
without being compared, side-by-side, in Phase |lI
clinical trials with the best therapies currently
available.

Devil is in the details.

Fa(EV)2 20073 1180 Advanced Therapy
Medicinal Product(ATMP)HFE 414, €E2 20144 11
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Cures Act] 2 NIE0IHA, ‘Regenerative Medicine
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Stem Cells

Stem Ceiis Ciassification Tabie 1.0 Stem Ceils in Aduitl Organs and Tissues
Body Part Stem Cells
Brain  Stem cells here can become astrocytes, oligodendrocytes,
and neurons. Some scientists theorize they may form
cerain blood cells e

Eye Stem cells have been isolated in the cornea and retina.
Teeth Stem cells have been found in the dental pulp of the teeth.
Bone marow These cells give rise 1o blood cells and the cells that
become bone and canilage. Blood cell precursors are
called hematopoietic siem cells, and bone and cartilage
cells are called stroma cells,
The largest organ in the body has stem cclls that are related
to the epidermis, epithe! and hair follicles, which
Genetic Engineering Info appear 10 be associated with repair and replacement

Endothe hum Cells in the hining of the organs differentiate into hlood
Stem cell classification vessels—arteries, veins, capillanes—and into the muscle
o of the heart. They are called bemangloblasts and may
TDUDOTEI’“ arise in the bone marrow i
= Skeletal system Bone marmow appears to be a promising place from which
F“|UFIDOTEHT 10 harvest s lis. These cells may be used during bouts
of exercise or during the repair of injury

MU“'DOtEﬂT Digestive system Stem cells are known to repair problems and dysfunction
in the lining of the intestine.
O“gODOteﬂT Pancreas Although not yet proven, stem cells are believed to exist in
3 the pancreas.
U nipotent Liver Although not yet proven, stem cells are believed 1o work 1o
repair damage to the liver,

Plasticity

Soarce. Developed by Evelyn B Kelly

Differentiation

Trucco et al.

Epidermis

= Stratum lucidum
Stratum granulosum
dermis

Stratum spinosum i
K in1/

Dermis s | R e - : Proliferating keratinocytes (
/ Keratinocyte stem cells ( )

Holoderm (Tego Scienece, Korea): epidermal stem cells= somatic cells
Holoclar (Chiesi, Italy): corneal stem cells = stem cells




. XIEE 63

Stem Cells

ES cezlls ¥ Yet to be
iPS cells commercialized

Multipotent bone marrow/adipose/cord blood Negligible revenues
Mesenchymal SC 4 products (Korea)

2 (Europe)

Prochymal (New Zealand/Canada)/Temcell (Japan)

None (US)

Unl/e 8] | skin/soft tissue tissue/blood. ..
Somatic SC 11 products (Korea)
4 (Japan)

6 (US)

3 (Europe)

YV VY

*ex vivo modified cell products excluded

Copyright & All rights reserved by Tego Science Inc.

Tissue Regeneration: prerequisite for cell therapy

oL: cultured cells taken to become permanently the
patient’s tissues or organs.

Grafted Epidermis

cultured cells secret proteins to promote proliferation
and migration of stem cells present in vivo.
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Paradigm Shift

Paradigm Shift

+ take-down + paracrine

» order-made
* 1:1 service

Allogeneic Cell Therapy:

product

Kaloderm
Cartistem
Keraheal-allo
Invossa

Apligraf

Dermagraft

Gintuit
Canada Prochymal

NETED Temcell

EU Zalmoxis
Alofisel

manufacturer

Tego Science
Medipost
Biosolution
Kolon LS

Organogenesis
Organogenesis
Organogenesis
Mesoblast

JCR

MolMed
LG

Allogeneic
cell therapy

* paracrine only
 ready-made
* mass production

73% !l

produced in 2018

init: 100 million won)

approved

n

2005
2012
2016
2017

1998
2001
2012
2015
2015

2016
2018

ex vivo maodified(?)

same as Prochymal

ex vivo modified
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Cell Banks: prerequisite for allogeneic cell therapy

Working Cell Bank

MCB and WCB should be established and screened agalnst a Ilst of mlcrobes
|n accordance wuth a guzdelme based on Points to Consider in i

Bank Capacity

primary culture/
expansion of
keratinocytes

Skin Biopsy

1E+16
1E+14
1E+12

1;;; : v Capacity to produce tens of
1E+06 | TITI1I1101 millions of Kaloderm
10000

100 I I |

Number of Kaloderm

v No chance of changing MCB

Passage Number
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Cell Banks: screening tests for safety

Isoenzyme Isoenzyme
Sterility Sterility
Mycoplasma Mycoplasma
Infectious Human Viruses Infectious Human Viruses
in vitro Adventitious Viruses in vitro Adventitious Viruses
in vivo Adventitious Viruses in vivo Adventitious Viruses
Retroviruses Retroviruses
Tumorigenicity
Karyotype

MCB'’s from different donors should be tested and approved by regulatory body
each time before use.

Inter-individual Donor Variabiity

CMC review_March 8 2012_Gintuit (US FDA)

Reviewer Note: Given the limited yield of primary cells from the disscciated foreskin

tissue and the limited expansion potential of these diploid cells, there is an ongoing

need for the applicant ro generate and qualifv new cell banks (strains). Cell bank

qualification data will be submitted to the FDA as supplements for approval before

release of the cell banks and includes: adventitious agent testing, neoplastic safety Several banks approved
tesring, in vitro and in vive comparability testing, identity testing, and cell
performance charactervization._The applicant anticipates submitting gualificarion annual Iy before use
data for several banks annually to the FDA for approval. The approach ro qualify

and demonstrate comparability for new cell banks used for Gintuit manufacture was
discussed during the CTGTAC meeting on Nov. 17, 2011.

Temcell review report, 2015 (PMDA Japan)

3.4.2. Conduct of verification-
Verfication: of the manufactunng process for Temcel has-been performed: on-a commercial scae. However, - taking
A considers: that no oy v lity in the manufacturing process de
25 of bone- marrow- aspirates, the raw s of Temcell, has been identified

to conclude that the results of 3 Emited oumber of process validatioo studiss bis,

he manufactunng process can consstently producs 3 groduct of o oded_gualite, PMDA

applicant to review the guality control strategy so that the qualty of Temcell wil be ensured through A Iln‘"ted number Of
dhuring. prodictions process validation is not

+ Bone marrow aspirate: not so far been analyzed for quality attnbutes associated with the

e o el ok s el ot e b o v ks ek o sufficient enough to ensure
manufacturing process has not been defined. Safety

+ There were multiple batches of DCB that did not meet the acceptance critena, which was hkely dus

nter-indnadual  donor vanability in- the quality of bone marro
« In-the control strategy drafted by the applicant, in-process cont 3 vare not based on the potential

quality risk sssocisted with vaniation: in- the quality attributes: of bone marrow aspinate.-
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Allogeneic Cell Therapy

1. Technology
v Characteristics of different cell types understood
v Live cells monitored for subtle morphological or physiological changes
v' Culture technology to establish a large scale MCB from one donor
2. Safety
v" Vigorous quality controls required
v Cell Banks must be established and approved before use.

3. Efficacy

v Tissue regeneration as the primary end point of effectiveness
v" Control for clinical trial should be the final product excluding cells.
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A e AEARA g BHoRINE B A e
AEAZA] o]BE Bshe 712 Ha 2atolso] tiet WA Hovt HaksA o

=
=

I=R=] o] o
2o] g A

ez & Woke Agel et Haze 7ES Hrt
FHSA ANT oM, OASE BE HUIRAAS 4L 4 L G2 A
FHHOR YPATEAFES o83 AH SFUY AHE, NRA B4 e

A BAE 9o 5 A4S 247} 9L

2FL orel A2 2N Pt BYUARYAES oHA YRS i Zo|
8

QIHALO] Aol Autate] AT-gelo] EAlgt 4
ASAZEE vlg o7 Adst= AY. A= A ,
GLP, GMP, GCP & 7RdtA o wtet 243t 7|82 ARgsto] QJoFE-S 7fdafof
St AY. 2ok MFHYNA JEFolE Jmolx] GE B

SJFES 7R e ARG A2 ST £AY
JAEAL] gt AAE |82 UFHAMY ASFAAZA ZA5] AFT 4= gloy

oyl vhzr
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7| iy st w 9 Hd 9 =4
1983-1989 MatHetu o|st O|sti}, StAt
1991-1993 M=tietu olatyst FYelatst, HAt
1994-1999 MatHetul 2|yst SHQlafst, A}
2.F2 34
7| s 721 # 3 X, =™
1999- 34X} %JE?.;FQLHH%%EEH%%% B
2001 GOTS (A_|E|£ :;o:;ll)ﬂr i wekls
2004 Brighargrﬁgvgﬁ?egn'z;ospital 4170l 0|
2005 oo ey Slaery 2RIEYol
2012-3xf international Journa Editor
2012-Sixy CHeord QI+t 2 OfAf
2016 St E7| ML St Yel=2ET

2016-21x4

Het2SAZ7 | ME G Sl st=]
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3 AEBAE vIERt ohret A AREGIERAE, intractable dlsease)oﬂ/ﬂ WA
o]go] AZ=EI Ut} FPLH} FHoA= F2 Aol ofE& WHAZ(HE W,
articular cartilage) 2o gt YA RZA 7P ©2 A7 A= o] a1, o]&

o] &3t thFst A JmRo] AZEl glom, o= EVIAE 7|6te] HEF AZAPAY A
2419 A (clinical tria)e] 34 2aE DOoHA] Ak R FQl& Ho] TRE

AA &=L At

7L E7IMZ2] F2f

E71MZ(stem cel)e old 2Ho2E WIS 5 Sl AEE vlstH, v&s} e o
Mxz2A A4 E= v ZRA Alx B A4S & E83 715 7HA= AxZ=E
251 9 27 AL FAD 5 Sl E7|M = ZA HioRET|AIXE, Hxﬂgﬂ*ﬂ&&, T
THsE7IAEE 12T 5 ok €71 M2 29 5ol ue 870 A 2893 A%
o o] PAEHE= A4 E7]HE(totipotent stem cell), 7] =8 A|ZE7} 1"&_— 3 5FH A
g A71=2 23=7] A SA Y AEZA "oy HAS] e AZE 7h= v 714
E(pluripotent stem cell), ATHE 7|29t B3P/ 7Fsst thEsSHY £V A%
(mutipotent stem cel)Z EFEHH, A7 |MZE E5H] E7|AM 20 gl

Lt S7IME2] S&

1) HHOFEZ|HE (embyryonic stem cells)

A HE AEZE 0] ¥ = e A SVIMER] =2 oY A2 Al=ZE
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A& AA HiHkEZ(blasteyst)E FAISH}. viHbE = JFufFAM| E(trophoblast cel)2}F Q1
AE BHE & J= WHEAIZI(nner cell mass)Z FE5k=t], E7|AZE L7] HA5HA
WREAZI TS 5ol ettt 7M1 F 7P AR 5olY Ees0o] 2 Hiof

=S
S7AZE 1 7Fsd2 Ty, &3] A7 7 2 2EE0ith

2) AAMEIIME (adult stem cells)

BAEZNZEE S5, AHE, =L Y, 17, A=, 4424, 2t A" 5 A
o A B A FE0] 7hsoltt. of2fet AE7INZ: HIF I Aol 29t
59 9/l lolA HiotE7 Al ZY TsE7 Al ZETE XSHARE, Biots 7| A2t
Ao 23, AR ZAERTE vud ArEte B 2 teErIAE gt
Y A SolM L 937 A2 v, AlAZ SR olF olgste &4 &2 2dd 27
ABE T AYARE AT 3loH, AR AlAH 2z 57tE o] ddEer 28
o] 7Fst E7IAIZE A Al T2 AA JAPFRA S7VINEA T FYAES BT ol A

3) REMSE7|ME(induced pluripotent stem cells, iPSCs)
AAM 2L A FZ=2 T2 Y (reprogramming)ll &3} oju] £8}H AlEZEF0] 27| H]
B3} A2 FEolte 98 SKdedifferentiation) @AY SHSIEEY|, uRSA AA XL
of "iolE7IAIZ2e] EAFS Ak 24719 S H {FHAE F°l Oct4, Sox2, Klf4,
c-Myc 9] 47]9] FHAE AEsto] JEZHo|Z A(retrovirus)oll =9 2 HAAIA s

A(pluripotency) M EZE THEA L, QAZF AN ZEANAE AFAZ, AFA2EZE B} 755}
T

e A S0t old2 =& 201290 EYsHE FARE ofnfurt w49
FETEES7INE(GES S714E) B4 71e2 222 ZAIE T 4 AoRA, ot

1) BA(&E) L HH(HE, nomenclature)
T ohFst jAe] Far, AA B b opyEt F o] Tkt JAAE W JAAT &
oA “B7IAE X72&"9 Fest /g d Folof tist o]f glo] FEESH “E7]AHEX]
T gol7t E8EE @40 EA-o] w2 v}, o]of tf3t &3t o]g)r} AASH Aot
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5| viFE FE e S71AZe} HigotA] 2 FHY M2 5590 e L&Y B84
tfgt Q14lo] A ZRE et 7HY B2 80| o|FojA 1L Q= AYERA [ AlE
tfsto] A EH, viF A GAIQl 7| AEHE S (stromal vascular fraction) 2 BiFH
71AlZ(culture expanded stem cells, ASCs) 9] A3kt E4 L 7]&o] tjgt =gho]
+= H}, International Federation for Adipose Therapeutics and Science(IFATS)
9} international Society for Cellular Therapy(ISCT)S] & =A| 7| A= 20139 =
o
Al

c

N 2 2

%2

o 3E52= AYFH 7AETHEY D AGE7|AES] Hof Tt Zlo|ERlE HER

Alstal it (29 5). AWE7|IAZ(ASCs)= X124 fd 714 HEY 5 (VRS
¥ ZAoA F& A (plastic-adherent)S Eo]il, (2) CD105, CD 73, CD 909] cell
surface markersS 7FX|1 913, R)AJAE, ZEAE 9 YAz BSP} 715
(multi-lineage differentiation)3r A 25 WHEH A el SFHEAKTE, culture)= B3l
TS0 ATl oSttt HE W99 B2 ok IR FolAE ol2gt Rt i el
o] "E7NE" & "EVNE A=mg" olghz &of7t FEESH ARG E o] ZE V) HIL
U= BE 79 SR oA E ot EAIF it A4 R A9 ko] glow, &7

An AEgte] 5849 WHE A BA BuAld) AR AR Yt /4@ R
A, Z7AES Q% B 229 AZEEAA) L B AgolHe] o7t B Be
ol #ze3 ek,

2) MZE X|=Y - MESZHL MEX|=XH|

A2 5= JEMEWE, cell concentrate)2 $AFY] A& AFSH & AAEZGEL
578, centrifugation)®] #4A3%He] A minimal manipulation) & A|34st & W0
et SEE £89 Bi 5 S7ARE 2% AlES0] Hel FES ofulgitt. dighl=
A1 Z O FEMAA IATYESHAA A 52 F557F AARFE A 22 Al1450] =,
MR BA O Hoe v . [(HZABAH Holle AL 5F, oIS AlZE
A QoA viY, ZSASHAY A= & E8|4, ofehy, AESHAHPH o 2 ZXASlo] A&
Sh= QoFES TRttt ol 257 oA YAt A Be SFAIRE F6l ey
AR ol A b /goll =AI7E il Hatte] 2AYESH E40] fAIE = 9 W
A9 i, AlE, 95, sls 5 Sk A= AQRtth]. ESF AlFejerEetA A
ofl Al 7hgt ARl FEZIMEZA 5A] 4, HAAd R A B7F 7hol==kl, ol =
E7|HNEEF o8-St /\ﬂ— A=A 2 2 SAIEe 80| 71412 BU S7AE=
e 23t AlZQl A5 ETste] FojA|HolA 9] EaHSHQF TAIgl0] B FE 9
=h B @%Q”ﬁ s 778 A2k Al140] wet o727 WollA YA AT B
SSE7INRZE B9l Eolut AR BFolA Ao EA7F gle HAace] 2A(AYESH

2 B4o] SAHE W) el Ho) Thetel, AF, W, s e s Aol 28

- O T

(ol 49

=

ol
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o ¥|x] gretha BAEo] Yt

H13 AEIRENAN G FYATEVNE Hage] 2402 gEoldl AusE
3} AYHFOR BBl Z/ARS FEAA oIS W3 o, vebd Hagel
z2E A EE2og 0|83t AEXE(cell therapy)® JAte] Ao g wekslo] A5}
7] S8t H 249 7)%0] AN HAOWED, olefdt 71Ee FHEA Fak A9
oJepgos 7HFsle] 57t U #e tiae] ek,

I 1. 74P 2= ME xg9] 7|2 =A

1. O0]=(Food and Drug Administration of USA)
7t Z AT EZKminimally manipulated?)

Lt. &5 At2(#E H, homologous use?)
C. 7|7Lt 2FAIQE 28 AH8SHA| Y A(combined with device or drug?)
et MAMOI St HOIQl= M CHAF & HEH0| gl A(systemic effect

or dependent upon metabolic activity of living cells for primary function?)

ﬁ
i

7t. 6—| ZZE(minimally manipulated)

Lt. 85 AZ2(#E #H, homologous use)

Ct. 7|?19f =& AESHA| & Zd(not combined with medical device or implantable
medical dewce)

3) 059! B7|ME X220l UAEE

A%AY ERE FAYIND S A7} AT L utologous ASCH2| 9 %
of AL, Zp310] 2 olestol L o|ZHE Z7|EE Helsy] YL ot 24 @
oA Sel Aelh ARAA S0, olelah Aol Qo] Ae] BT - Y 9
A, a4 BT A5 BE BAS0] geiEd Ptk 9%l 7] Aol SRl
Sold 4 GIEE SH= Zlo] WA Selute W hREe] HAlo] 6}1 az—t— METH
i}, 0|5 RAISL A Febrlehe AL HL 4RO BAZOIA 4 Hue
N1 oleleh WETHo] S Attolt FRoIA Tl W] BAES ez
o} Folot AL ARo] FRURS AL G AT b2l glonw vge
FEI i Aoz Feid F 79 ole} Zo] Ko
Z7| 0] L PHOR 25T ALES o8 WY A iy A 1,24 Al
A A BAZ 99te Sh, ol ot 7L G AR 1,240 sigshs
AT A Folo|q SHelEl A znt ojsj=]ofof s}ni, olo] T3t Haket ok

‘1 o LS
4 SRS DI ARE Boto] YFstolopt sk o] Yol Ee WA
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L
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3] W1, 27%00A Aol EAEOA AHIE Al 2aE ditsishe A2 FEolH,
A5 TR A ARGl olAT o=, "A/FAIE O titt &Rt olsivt H&

Zste, Rt 271422 o83t X=d Aol glo AL ALY A %

Y,
ki

FEUEolA E OE =90l e AF AR V1EE®:
ZFA 9] 2AL o]83lo] A4 HF(enzyme digestion)T YA
= o]
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