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“Angelic” Side of Mesenchymal Stem Cells
(Benefit)

Multilineage differentiation potential

Immunomodulation
Trophic support
Homing ability

Anti-aging

Tissue regeneration

“Demonic” Side of Mesenchymal Stem Cells

(Risk)
Pro-tumorigenic
Immune response
Short survival
Not spectacular improvements

Unspecified optimal methods of cell administration

(Adapted from Lukomska et al., 2019)

PATENTED

Biostar’s Patented Stem Cell Culture
Technology
to eliminate demonic sides and
improve angelic characteristics as Angel MSC
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1. Stem Cell Reverse-aging Techonolgy

= Successful development of a medium composition for making aged stem cells into young stem cells
. .. = -
» Developed a technology that can make stem cells collected from elderly people have traits similar to P D
young stem cells
SHPL Telomerase activity assay
20 yrs 30 yrs

10.00 :i 1000 :; N . 1 5 3 N 10
e - o e 20 2254 | 0458 | 9410 | 2599 0112
g eo e = i 20 3016 | 0098 | 0805 | 3329 | 0102

g ——7 o0 —— 70 1.672 #f 0121 0124 | 1520 | 0084

20 _S e _:' ) 2342 | 0098 | 0.105 1120 | 0070

70 yrs ) 80 yrs Media Age

e _‘_ {Lele} 3500

200 '-—‘ 200 7 ] :‘ 3.000

22 :j s00 ; :j i 2500 aii
% 4:2 __:s “S; e : :E :;2 1500 w3

aos = e i =50 1000 =o

it —gm coa : ; —— __TG 0500

0000

Figure . Cell population do level (CPDL) by age in young people (20s and 30s) and
old people (70s and 80s) cultured ubling in 10 types of media.
#1 media: Biostar media, #2~10: Media lacking one of supplements in Biostar media.

Figure . Telomerase activity of adipose stem cells cultured in five types of media by age and media.
#1 media: Biostar media, #2~10: Media lacking one of supplements in Biostar media.




2. Stem Cell Size Optimization Technology

= Techniques that prevent stem cells from being shredded or fused before being administered intravenously
= Successfully developed a stem cell composition for intravenous administration with a diameter of 10 to 20 ym P 4

suitable for administration

300 -

250 -

20,0
M Passage 2

150 F mPassage 3

Cell size ()

EPassaged
100

5.0

00 F
Biostar DMEM + FGF a-MEM + FGF

media

Figure . The size of stem cells cultured in media made with Biostar technology
maintained at a stable small size when administered intravenously. 8




3. Anti-tumor Effect Stem Cell Technology

= Successfully devised the technology and resolved the issue of culturing cells

that do not exhibit pro-tumorigenic traits ensuring their safety

* Furthermore, co-culture with Angel MSC significantly inhibited cell

proliferation and viability of representative cancer cell lines

Human Breast & Pancreatic Cancer Cells

Angel-MSC direct co-culture with cancer cell
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Figure . Vit.C-MSCs cultured in aspirin-containing medium and breast cancer MCF-7
or pancreatic cancer PANC-1 cancer cells were directly co-cultured in the cancer cell
culture medium, and the effect of inhibiting cancer cell proliferation was confirmed.

Human Ovarian Cancer Cells

(A) Control

Live cell number

Total cell number

* *

Control Angel Ad-MSC ’ Control Angel Ad-MSC

Figure . (A) Representative images of human ovarian cancer cell line after co-culture with

Angel Ad-MSC. (B) Total cell number (normalized). (C) Live cell number (normalized).

Data are expressed as the mean + standard error of the mean (SEM). Significant differences 9
(p <0.05) are indicated by an asterisk.
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Figure . Experimental group 3 (stem cells containing 30% serum) maintained

a survival rate of over 98% for up to 144 hours
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Ad-MSC EAMY
Figure . Stem cell viability is maintained after cryopreservation in the cryo-formulation,

with fresh Ad-MSCs showing a viability of 94.7% and thawed cryopreserved Ad-MSCs
retaining a viability of 91.2%.

Ad-MSC Fresh

-

Ad-MSC Frash-T1@ 55| Ad-MSC SEHTE -HE 29|

Figure . Chondrogenic differentiation of stem cells was successfully induced after
cryopreservation in the cryo-formulation. Following thawing, Ad-MSCs exhibited
clear chondrogenic differentiation, and adipogenic and osteogenic differentiation
were also confirmed (data not shown).
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6. Stem Cell Banking Technology for Semi-Permanent Use

The world’s largest bank for adipose tissue-derived mesenchymal stem cells

= Since 2006: Stem cells stored from 19,346 people
= Regenerative treatments: Experienced by 32,867 individuals
» Enhanced safety: Simultaneous storage in Korea (Rbio) & Japan (JASC, Japan Angel Stem Cell)

= Efficiency: 5 vials of PO cells can provide up to 250 treatments

Rbio, Korea JASC, Japan
12







Demonstrating safety and efficacy through about 20 years’ global development

A 5-year Follow-Up (on-going)
Stem Cells. Am ] Sports Med. Stem Cells Transl Med.
2014 May;32(5) 2017 Oct;45(12) 2019 June;8(6) Am ] Sports Med.
2023 Jul;51(9)
A
Korea ) A 5-year Follow-U
A Zyear Follow-Up A 5-year Follow-Up
Phase 2b Stem Cells Trans| Med.
2022 June;11(6)
2006 2025
o Phase 2 Phase 2b/3a
* 2016~ 2018 Clinicall Trial * 2020~ 2025 Clinical Trial {on-going)
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FDA’s Grant on Expedited Development Programs

RMAT 7

U.S. FOOD & DRUG

ADMINISTRATION

Our Reference: IND 15489 GRANT REGENERATIVE MEDICINE|
ADVANCED THERAPY DESIGNATION
October 22, 2024

Nature Cell Co., Ltd.
Attention: Unwoo Kang, PhD
KCRN Research, Inc.

12311 Middlebrook Rd
Germantown, MD 20874

Dear Dr. Kang:

Please refer to your igational New Drug Application (IND) submitted under section
505(i) of the Federal Food, Drug. and Cosmetlc Act (FDCA) for “Autologous, Adlpose-
Derived 1y Stem Cells; Intra-Articularly (JointStem).”

We also refer to your request for regenerative medicine advanced therapy (RMAT)
designation received September 3, 2024, submitted under section 506(g)(3) of the
FDCA. We have reviewed your request and have determined that JointStem for the
treatment of patients with Kellgren and Lawrence (K-L) grade 3 knee osteoarthritis who
have persistent symptoms (pain and decreased joint function) despite more than 3
months of standard of care (SOC) therapy meets the criteria for RMAT designation.
Therefore, we are granting your request for RMAT designation. Please note that if the
product development program does not continue to meet the criteria for RMAT
designation, we may rescind the designation.

FDA will work closely with you to provide guidance on subsequent development of
JointStem for the treatment of patients with K-L grade 3 knee osteoarthritis who have
persistent symptoms (pain and decreased joint function) despite more than 3 months of
SOC therapy, including providing advice on generating the evidence needed to support
approval of the product in an efficient manner. For further |nformatxon regarding RMAT
designation, please refer to the gui for industry Programs for
Regenerative Medicine Therapies for Serious Conditions at

hnEs:f/www_fda.gov/regu!atou-lnforma(lon/search -fda-guidance-documents/expedited-
g i di pi i onditions.

In terms of next steps, please submit a Type B meeting request, and state in the cover
letter "Request for Initial Comprehensive Multidisciplinary Regenerative Medicine
Advanced Therapy Meeting.” This meeting will be for a multidisciplinary
comprehensive discussion of your product development program, including planned
clinical trials and plans for expediting the manufacturing development strategy. Please
refer to the guidance for industry Formal Meetings between FDA or Sponsors and

US. Food & Drug Administration

10903 New Hamgzhie Avenue

Siver Spring, MD 2(

www fdagov

BT

ADMINISTRATION

4 Lp2 U.S. FOOD & DRUG

EAP

Our Reference: IND 15489 GRANT BREAKTHROUGH
THERAPY DESIGNATION
March 20, 2025

Nature Cell Co., Ltd.
Attention: Hye Eun Kim, PhD
KCRN Research, Inc.

12311 Middlebrook Rd.

Germantown, MD 20874 o—

Dear Dr. Kim:

Please refer to your Ir igati New Drug icati ND) i under section
505(i) of the Federal Food., Drug, and Cosmetic Act (FDCA)for “Autologous, Adipose-
Derived Mesenchymal Stem Cells.”

We also refer to your request for breakthrough therapy deslgnanon received January
21, 2025, under section 902 of the Food and Drug Safety and

Act (FDASIA). We have reviewed your request and have determined that JointStem for
the treatment of patients with Keligren and Lawrence (K-L) grade 3 knee osteoarthritis
who experience persistent symptoms despite standard treatments meets the criteria for
breakthrough therapy designation. Therefore, we are granting your request for
breakthrough therapy designation. Please note that if the product development
program does not continue to meet the criteria for breakthrough therapy designation, we
may rescind the designation.

FDA will work closely with you to provide guidance on subsequent development of
JointStem for the treatment of patients with Kellgren and Lawrence (K-L) grade 3 knee
osteoarthritis who experience persistent symptoms despite standard treatments
including providing advice on generating evidence needed to support approval of the
product in an efficient manner. For further information regarding breakthrough therapy
designation and FDA actions to expedite development of a designated product, please
refer to section 902 of the FDASIA and the guidance for industry Expedited Programs
for Serious Conditions — Drugs and Blolagrcs avallable at
https://iwww.fda.gov/requlatory-ir -guid: document
programs-serious-conditions-drugs-and-biologics.

When breakthrough therapy deslgnanon |s granted, sponsors are asked to submit a
Type B meeting request for a r y comprehensive di of the product
development program, including planned clmzca[ trials and plans for expediting the
manufacturing development slralegy We nole your Regenerative Medicine Advanced

Therapy (RMAT) Initial C inary meeting for April 17,
2025. We will also use this meeting as the initial breakthrough therapy meehng Please
refer to SOPP 8212 A of igh Therapy-D: icts:
Sponsor fons and Status Including i Appendxx A

U Food & Drug Administration
10903 New Hampshire Avenue
Silver Spring, MD 20993
www.fda aov

We remind you that under section
561A(f)(2) of the FDA, you are
required to make your expanded
access policy for JointStem publicly
available within 15 days of the
signature date of this letter. For further
information regarding how to make
your expanded access policy publicly
available, you may visit our expanded
access webpage on FDA.

gov at https://www.fda.gov/news-
events/expanded-access/expanded-
accessinformation-industry.
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¢ Plan for BIOSTAR Stemcell Campus

» Stemcell Therapy research and development

» GMP facility; Annual supply plan of 1 million JointStem doses
v" Gaslight Square : working on LOI targeting a settlement in this year
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~104K SF mixed-use in 4 buildings (Lot; 2.56 Acres)
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JointStem demonstrated Favorable Benefit-Risk Assessment

® K-Lgrade 32| E/%4 BHY 5 T 53] SOCE AR = S40| XIS E 0 CH2 Mt okgo| £xjt
Unmet o HMEXZH2ZAM 5|7HEl HEQ 22 I ATZL H9lo| X7 SN o2 #xfo| T4 MHI MYA Beo| glod,
Al e MO 7L Tash 55 we
o HORI|F(RASK|Ry 2 S0l We THY U FAX 7 212 BAS0H HHK|2 A1 A
A fo4 ANH goly

1 X2 24 256 7/HE
- WOMAC total, p=0.002
- VAS, p<0.0001
A K& 259 Y5 670 E
+ WOMAC-subscales, KOOS,IKDC,SF-36

s X 5 K&
(WOMAC total, VAS)

HI|X|%: 34 o4
- Baseline CHH|, WOMAC total, p<0.0001,

- Baseline CHH|, VAS, p<0.0001
- WX SOtE EEX 2 <670

7I1X1%: 34 0|4

X R "HitHS 24 4B 6 MY BE 2K BItHSE, p<0.05 - Baseline CHH|, WOMAC-subscales, p<0.0001

k=X - SF-36 971f &=, p<0.05
S 944 U5 6/ : FBHLHH, p<0.0001 H7IKI5: 34 014 BT 57t BEH Q¥ <67HY
(Biomarker, MRI) ! ’ = =
Clinical Outcome HI|X|&: 39 0|4
(I BEHRIEE) Not relevant - %) B7te BEN 2 2 HE
HEY o4 THS & 8 A8S s A T SI ZHEE o=
(S0C) + 387% p=0.0008, &=, p=0.0338 CIERREE
orE0|yHtE, oo gis 9=
HXIS e HAO HO
T o

ob X A HEY o4 THS & 88 A8Ss HA T HlOtohd TEH AL Al MY ElE =Y, 237 R 58 L2

Eee (SOC) « 5822 p=0.0008, 3=, p=0.0338 o O 2SN H28 da
s 20155 H 2023 E7A| 20| M Z=QAEABD LD HHS FOf
22 & 3,533H & 3,51074(99.3%)0| 0| &t SUAS
Requlator o POt Z2 X2 E FDAR S H IS AE L9 (RMAT,10/22/2024) 2t & AIX A9F (BT, 03/20/2025) X1 H 5018 Sdff A4H
i Sold oyerg
Reference - 9lot 22 X2 FDAR HE| M7t ALK SHE ALS (EAP) B2 S (06/09/2025)
WOMAC : Western Ontario and McMaster Universities Arthritis Index, VAS : Visual analog scale, KOOS : Knee injury & osteoarthritis outcome score, IKDC: International knee documentation committee, SF-36 : 36-Item short form health survey questionnaires, SOC : Standard

of Care, PRO : Patient-Reported Outcome, RWD : Real-World Data, RMAT : Regenerative Medicine Advanced Therapy, BT : Breakthrough Therapy
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Regulatory path
forward under the IND

Regenerative Therapy
in States

Manufacturing
Capacity

1 2027
1

¢

1K dosés

O

GMP facility 1st
Phase

1
> 10K doses O

> 50K doses O
> 200K doses

O

> 500K doses

P~
(=) — OH
2 =LE
JointStem
.I MT for AA : Approval
1 1
'@ P3 Start !
P! :
| I
, Florida Launch :
T :
i I :
2025 2026 2028 2029 2030 2031 2032

> 1000K doses
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