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ISEV: Minimal information for studies of extracellular
vesicles 2018, 2022 (draft), 2024

PMDA = 7 vy —244 3 Lzt ] re (EV) 241% L /2
m%%@mﬁi¢5iﬁﬁéil77/—éégt
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MFDS: A|EZJAEX5A| F4, A4 9 dd F7F
Zhol =2kl [R1919] O‘HHH (Gmdeline on Quality, Non-

clinical and Clinical Assessment of Extracellular Vesicles
Theragy Products)
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Extracellular vesicles (EVs) are particles that are released
from cells, are delimited by a lipid bilayer, and cannot
replicate on their own.

Three main subtypes of EVs:

HEEABSBLERPC (Front Cell Dev Biol. 2021 Aug 30; 9:620498.)
Center For Drug Evaluation @

EVs manufacturing process (example)

(Trends Biotechnol. 2019 Jul;37(7):707-729.)
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Some EV separation and concentration methods

™ HEEABSBLERPC
Center For Drug Evaluation @
(J Extracell Vesicles. 2024;13:e12404.)
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The size and density ranges of EVs

HEEFABTESLERPC
Center For Drug Evaluation

(Nat Cell Biol. 2019 Jan;21(1):9-17.)
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EVs in fetal bovine serum (FBS}

FBS-EV size distributions measured by NAT. ;
TEM images of purified FBS-EVs. Nanovesicles
are labeled with anti-CD81 gold particles.

P cCenter For Drug Evaluation

(BMC Biotechnology (2016) 16:32)




EVs in human platelet lysate (hPL)

Nanoparticles were analyzed by NTA

{(AwventaCell - 2023 ISCT poster)

HEEFABTESLERPC
Center For Drug Evaluation
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Potency assay development
Well designed example

(Anna Kwilas, Ph.D:June 8, 2020 CMC Reviewer and Team Lead, Division of Cellular and Gene
Therapies, Ceiyier for Biologics Evaluation and Research, Food and Drug Administration)

HEEFABTESLERPC
B Center For Drug Evaluation @

Remestemcel-L (example)

 MSCs for the Treatmeni of Pediatric Patients Who Failed to Respond to
Steroid Treatment for&cute Graft-versus-Host Disease

 MoA of Remestemcel-L: the Applicant states that “Remestemcel-L has
Immunomoduidtory properties and a multimodal mechanism of action that
counteract tnflammatory processes associated with steroid refractory acute
graft vstiost disease (SR aGVHD)”

o Patency assay: Tumor Necrosis Factor Receptor 1 (TNFR1) expression
= No clear relationship between TNFR1 levels and clinical
effectiveness.
=>» No clear relationship between TNFR1 levels and proposed MoA.
- TNFR1 levels of remestemcel-L lots do not correlate with in
vitro immunomodulatory activity.

= FDA Denies Approval of Remestemcel-L for Pediatric SR-
aGVHD - requires the company to solve the CMC problem

before resubmitting the BLA.

UEEAETELEEE P

B Center For Drug Evaluation (Steven R. Bauer, Ph.D. Aug 13, 2020 Chief, Cellular and Tissue Therapies Branch, Division of

Cellular and Gene Therapies, Center for Biologics Evaluation and Research, Food and Drug
Administration)




‘-:‘:-;:." ?j‘ ‘%': K (cont’d)

> BT %:/ Pl3d > 2
?ﬁu‘sma M PEALE e e NVANN (PR A SLE AR = 2
IMIRNA ~ MRNA ~ 3 B 5 ) kB 8o g0 jE feh @
AR LN ’Léljﬂfzr'%ﬁiﬁ'].fém”éi\gﬁ N AR T RN

fElmie S s AR R ED S ’%{@i’i%ﬁi:@m’?é
BT 2 Py B TRk By R 2 #f i A I T e 2

fid B3 o
DRI AEEFTHEF RM % (dose-response
relationship) s z_& 4 47

HEEFABTESLERPC
B Center For Drug Evaluation

T HRPIIE P P& (slheiE A )

e ip|3E P
» Particle quantitication

Particle diameter
DNA content
Specific proteins/ RNAs/ lipids

o Total protein
 RNA¢content
e FEVsssurface makers

Impurities (residual Albumin, etc.)

o Sterility Mycoplasma

» Endotoxin Virus testing

» Potency tests (in vitro) Potency tests (in vivo) (if any)
« Appearance * pH

* Osmolarity

UEEAETELEEE P
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E-mail : homelin@kmu.edu.tw
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Research Fellow, Department of Orthopaedics, University oi Virginia, USA.
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MSC-derived exosomes may be a potential regeneratp@\
product for osteoarthritis treatment YQ@
Q?%“
Distinguished Prof. Mei-Ling Ho, PH g{éo
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\%/
o Exosom@é%vs Cell Therapy

° Def%%n of Exosomes

'@s’}for the Efficacy of MSC-exosome on
QW/Osteoarthntls

 Difficulties may be faced for clinical application of

Exosomes to be Regenerative Products
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The Role of @m Cell-derived Exosomes:

Communigcege with the Surrounding Cells
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Extracellular Vesicles as inter-
cellular communicasomes carrying
proteins, lipids & genetic materials

&
Sizes of Extrgeellular Vesicles (EVs)

ZRY,

. &
Exosomes | Microvesk

30 - 100 nm 100 am - 1 pm
T—D e ———.

30-150 nm protein

aggregates

vinises bacteria platelets

exosome microvesicle apoptotic body

Edit I. Buzas et al. Cellular and Molecular Life Sciences, 2011



Definition from Science, 2020

The biology, function, and biomedical applications of exosomes;
Raghu Kalluri, Valerie S. LeBleu

e ECtOSOMES: pinch off the surface of the plasma membrane via

outward budding include microvesicles, microparticles, and Iargg\
vesicles in the size range of ~50 nm to 1 ym in diameter. N_/%/

e EXOSOMES: size range of ~40 to 160 nm (average ~10
with an endosomal origin.

Effect of Agi@g%e-derived Stem Cells
(ADSCs) relgad$ed exosomes (ADSC-Ex05S)
on humagggtticular chondrocytes (HACs)

&wl

D 4l

HACs

ADSC-Exos




Articular Cartilage

lack of stem cells & vascularization

Cells: Chondrocytes (no mitosis)

Matrix: hyaline cartilage
Glycosaminoglycan (GAG)
Collagen type 11

Water: 65-80%
of total weight

A
y Iy 2

@ If damage, difficult to self-g@dair
@ If not repair, develop osgg’\%arthritis eventually

B 9
\&

‘,

%g\/
Oste Jarthritis (OA)
B

I\;@ﬁ}l/er incidence of OA in elderly

A. Cui et al. / EClinicalMedicine 29-30 (2020) 100587



Post-traumatic OA (PT-OA)

Ligamentous or capsular injury in joint;

Increase >10-fold of OA risk

Articular fracture: )

Increase > 20-fold of OA risk \,%\’o
R PN

In USA: 6 million PT-OA p ts\@

3 billion USD for treati%ﬁ'-OA
S

Andersor%’% JOR 2011
RS

Osteoatthritis (OA)
Aging & chro%@mflammation with SASP

&

%\\%/

SASP
Senescence-associated secretory phenotype

Cytokines, Growth factors, Matrix proteinases
Jennifer H. Elisseeff et al. J Clin Invest.,122018




Osteoarthritis (OA) treatment

m Current treatments for OA primarily
involve the use of anti-inflammatory p>
drugs, analgesics, and lubricating @}‘9/3
supplements. %

@ MSC therapy for OA Is g@?él_oping
with clinical trials.

. 5
The Efficg®y of Stem Cell Therapy

%& 7
N
Qﬁo may be from:
&Y« Cell itself

@?"  Cell secretome

@ Whether stem cell secretome component can
Improve chondrocyte function remains undefined

Verma RS, et al, (2019) Cytokine and Growth Factor Reviews 46
Zhang R, et al, (2019) Am J Transl Res 11(10), 6275-6289




MIRNASs in Exosomes from MSCs have
beneficial effects on articular chondrocytes

Paper Author/Journal

Exosomes derived from miR-140-5p-overexpressing human synovial ~ SC Tao, et al, I
mesenchymal stem cells enhance cartilage tissue regeneration and Theranostics. 2017 Jan
prevent osteoarthritis of the knee in a rat model 1;7(1):180-195.

Exosomes derived from miR-92a-3p overexpressing human G Mao, et al,
mesenchymal stem cells enhance chondrogenesis and suppress Stem Cell Res Ther. 2018;
cartilage degradation via targeting WNT5A 9: 247

TGF-B1 promoted chondrocyte proliferation by regulating Spl through  H Xu, et al,
MSC exosomes derived miR-135b Ceit Cycle. 2018 Dec
11;17(24):2756-2765.

mMiR-100-5p-abundant exosomes derived from infrapatellar fat pad J Wu, et al,
MSCs protect articular cartilage and ameliorate gait abnormalities vizz.  Biomaterials. 2019
inhibition of MTOR in osteoarthritis Jun;206:87-100.

Exosomes from adipose-derived stem cells promote chondrogenesis  C Zhao, et al,
and suppress inflammation by upregulating miR-145 anda miR-221 Mol Med Rep. 2020 Apr;
21(4): 1881-1889.

7

%
Established sting platform & found

ADSC-Exo %crease normal function of

Human\éﬁ%ular Chondrocytes (HACs)
%& /

> Isola@ﬁj&by ultracentrifugation

> Igﬁ/@y%flcatlon ISEV suggestion

b@roteln markers, vesicle size, quantification

Qv

€ ADSC-Exos up-taken by HACs
& ADSC-Exos increase HACs function




Single Vesicle Analysis &
Quantification of ADSCs-EXxos

*Transmission Electron

Microscopy (TEM) %K

@
*Nanoparticle Tracking Analysis (NT@‘?}
size distribution & particle numb

ADSC-Exos Particle size Distribution

Diameter at Peak :
115.9 hm

2.9 x 10 Exos /ml
7.5 %103 Exos/ADSC

Exosomes
Number (107)

ADSC-EVs showe@?ﬁarker protein compositions
«\%f Exosomes

Western blot a}&ﬂ%sm
ADSCs ADSC-Exos

g%fg/ (20u9) | 2x101 EVs (40ug)
At least 3’@ sitiveof CD 9 f (23~27kDa)

I

CD 63 (28~35kDa)
Q‘\?" CD 81 (22kDa)

CytOSO”C AL X (96kDa)

protein/Lipid- I m

bound protein TSG101 (46kDa)
At least one negative

a-tubulin — (55kDa)

Transn@rﬁbrane




up-taken by Chondrocytes

DAY 5 DAY 7 DAY 9

Control

Articular chondrocyte stained.ﬁé@\’

by GREDI
Cell nucleus stained Blug(é?y/“DAPl, 19

en by cell tracker

ADSC-Exos increase functional markers and
decreas generation markers
of Hum&% rticular Chondrocytes

3
e Human Qg‘g}cular Chondrocytes: NHAC-kn®
« HA nction:
@&TT: Viability (day 1,3,5) %
D&QQ@ Hyaline cartilage markers (day 12):
Qv Collagen Il & GAG 4

@ Fibrous cartilage marker:

Collagen | ‘

@ Degenerative cartilage marker:

Collagen X ‘




Study- |

What is the better culture conditions for

ADSCs to release more effective exosomes?
R

X
» Search for the culture condition jﬁgr

N

ADSCs to release better ADSC-BX0s
A
X
> Evaluate by testing ADS@4x0s
function on normal hum@?articular
chondrocytes (HACsx)%j?

’ %’ L
s

Ry
Low Oxygen@i%ﬁvsion In Stem Cell Niches
GNISCs: 2-8% 02
N

A
Articul }tilage: superficial zone around 6% O,
B deep zone less than 1% O,

7




Hypoxia-cultured MSCs have more effective functions

Samal JRK et al., Adv. Healthca

The culture congétons of ADSCs were altered
: 5/ :
in OZWFBS concentrations
%,

Anduction of
%\Q\\\ nduction of ADSC-Exos

Ev‘.du;tion Groups Medium Serum
Normoxia-Exo-F2 Basal medium (DMEM) 295 deExo FBS
Hypoxia-Exo-F2 Basal medium (DMEM) | 294 deExo FBS
Normoxia-Exo-F10 Basal medium (DMEM) 10% deExo FBS

Hypoxia-Exo-F10 Basal medium (DMEM) § 10% deExo FBS

Exosomes characterization:

* Morphology determination of Exosomes by
Transmission electron microscopy (TEM)

* Quantification of Exosomes by NTA techniques

* Protein composition of Exosomes by WB
analysis
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Hypoxia & 10% dExo-FBS induced ADSC-Exos

showed optimal effects on HAC GAG formation
HAC GAG formation

Alcian blue stain

Positive Ctrl

2N-ADSC-Exo

10N-ADSC-Exo

Basal Ctrl

2H-ADSC-Exo

10H-ADSC-Exo

B

Relative GAG/DNA content
o o o PR
H (+)] [+ = N H

e
()

* 0k
\
»
¥ %
/
(A

Pasitive Basal 2N 2H
cal  Ctrl

$*p-20.95, compared to positive control, #p<0.05, compared to

W&
Whethegﬁ@%SC-Exos have beneficial effect on
X

,LQ/

%%%mmaging articular chondrocytes?
3

b‘ébfest Hypoxia-ADSC-Exos function on IL-1

O peta induced iInflammaging human articular

chondrocytes (HACs) / OA-like HACs




Dose dependent test of Hypoxia-ADSC-Exos on
IL-1 beta induced human articular chondrocytes

Human articular
chondrocytes (HACs)

Chondrogenic functj_% ‘

P
» Functional ma S.
Glycosamlno (GAG)
TypellcoH
Hypoxia-ADSC-Exos > Dege%?atlve markers:
I

(107-10% 10°) Type; agen
T ( collagen

Dose selection fo _%&poxia-ADSC-Exos effect
on GAG F‘?&hation In OA-like HACs

Alcian blue stain

A

A. Ctrl
B. IL-1b

C. IL-1B+ EV10’ ol e
8 ***n<0.01, compared to ctrl,
E. Illl___iL:+ ;\\//1189 ##1p<0.01, compared to IL1-b
. IL-1B+




Dose selection for Hypoxia-ADSC-Exos on Functional (Collagen type II)
and Degenerative markers (Collagen type | & X) in OA-like HACs

Protein levels

12 Days

Functional marker Degeneratlve markers JL

dgen ELISA

X collagen (ng/ml)

Type Il collagen (ng/ml)
Type | collagen (ng/ml)

0
ctrl 0 10’ 10° 10° ADSC-Exoiml ctl 0 10" 10% 10° ADSC-Excim!

IL1b IL1b

Type X collagen ELISA

ctil 0 107 108 10° ADSC-Exo/ml

IL1b

*p<0.05, compared to Ctrl, #p<0.05, compared to IL1b

13O

xia-ADSC-Exo (1x10%)/ml
ACs (OA-like HACs)

Viability

Senescence marker

Functional markers

Degenerative markers

Catabolic Enzyme-markers

Inflammatory Cytokines markers

IL1b +
ADSC-Exos




Test Effects of Hypoxia-ADSC-Exo on IL1b-HACs

‘ Viability

Senescence marker

Functional markers

IL1b

Catabolic Enzyme mar

XN
Inflammatory C){@%ﬁves markers
\&

1 )
t Degenerative markers
*
1 )

%
N
Summa@?—in vitro study
i

>The culture con{é)%gn of 1% O2 plus 10%FBS
induces th Imal effective ADSC-EVs on
increasirn\Qé?\ormal and decreasing degenerative
matri@‘g?mation In HACs.
oV
Q .
}ﬁshe hypoxia-ADSC-EVs
O” _ Reduce senescent markers, catabolic enzymes,

and inflammatory cytokines in IL-1b induced
OA-like HACs

-- Promote chondrogenic and
Decrease degenerative marker genes in OA-like HACs
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Study- Il

Whether ADSC-Exos can alleviate OA progression?

» Test efficacy of ADSC-EVs on OA In
an ACLT-OA rat model

Anterior Cruciate "N
Ligament Transection %%/5
: 5
a PT-OA model )5(;%

%)
\S

Test the efficacy of “}foma-ADSCs-Exos N
ACLKOA SD rats
4—

O\
ADSCs:10° @ ADSC-Exos: 7.5x10° ACLT model

Weight bearing

Vstudy groups

Treated with PBS Treated with PBS Treated with ADSC-Exos Treated with ADSCs

0 999000
00y 000 ’.“

h )
0090 00?9

Hypoxia- ADSCs
ADSC-Exos

Sham Ctrl group OA group OA+Exo group OA+ADSC group
n=7-8 Weekly inj. One inj.




Hypoxia-ADSC-Exo and ADSCs improved

weight-bearing function of knees in ACT-OA rats

Functional Test: % R/R+L
Weight-bearing test

Weight bearing test
60 v
-8 sham Cti!

S & OA
= _*_. I \*E
E: 40 AT X0
2 - OA+ADSC
i
T
£ 207
o
(]
2

%g%@
alleviates OA progression

Hypoxia-ADSC-Ex
il

A Sham Ctrl OA OA+Exo OA+ADSC C
GAG
12,5
X
100 X [T I (I O
D
B
E

*p<0.05, **p<0.01, compared to
control, #p<0.05, ##p<0.01 IL1-b
compared to IL1-b+ADSC-Exo0s
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Summary-in vivo study

* The intra-articular treatment of hypoxia-ADSC-
Exos alleviates OA progression in ACLT-OA rats
with similar effect as ADSC therapy

» Improve knee weight-bearing function PN
» Maintain articular cartilage integrity & \»2}\%
normal matrix (collagen type Il and G¥
» Decrease matrix degradative er]@%es
(MMP13 and ADAMPS) 5%

» Decrease inflammatory c\;;t_\ %e IL-113
X

B> .
H)@gc%qa-ADSC-Exos not only improve the

%b‘?fr?(.)rmal HACSs function, but also alleviates
> HACs inflammaging and OA progress.




Int. J. Mol. Sci. 2023, 24, 13414.

Article

Exosomes Derived from Hypoxia-Cultured Human Adipose
Stem Cells Alleviate Articular Chondrocyte Inflammaging

and Pact-Tratimatic Nctenarthritic Prnoroccinn

Ranking: 23% Biochemistry %;J‘@(Ixa‘lecular Biology
A
\&

3% kind of MSCs or stem cells is better ?




ADSC-Exo vs. BMSC-Exo vs. iIPSC-Exo

Heatmap of miRNA expression profile

Compar's@ns of mMIRNA among
ADSC-ExgBMSC-Exo and iPSC-Exo
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Difficulties for be a product: TFDA Regulation

'.Ir':?Eu

%\
»Manufacture: yield vs. specificity, stable quality, W

storage.. o%%

A
»CMC: appropriate QC markers, batch brld\qiin<>

»Pharmacology: efficacy standard, do&@éffectlve

control..

EV Separation a ‘%) ncentration Methods

Minimal information for sgg, es of extracellular vesicles (MISEV2023).
From bas%(@ﬁdvanced approaches, ISEV2023

(K
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Advanced technologies for molecular diagnosis of cancer: State
of pre-clinical tumor-derived exosome liquid biopsies

m FRBRUMNERZEBEMEAG(LDT)+BR=ECLIA GREERE - BN - 28U - 247
FEMY - OJRELRMSERRE)®

Biological DynamicsiExoVita™ 5eiLDT - #£CAP/CLIAERRZ#1T - ERUO - BB BERE - B
et ol LIBEEMIVD

B LDTFA% - #FDA approvedili 5 EmAZ RIVDE - fEAZEE B2 U A S S AR
=>HLZEHNERAREZFDAGRED => lIEERKRERMRER

Bio-TECHENAIExoDxZECE-IVDL ERFDAfPremarket Approval (PMA)

a. Laboratory Developed Tests
b. Mater Today Bio. 2022 Dec 29:18:100538.

c. Medical Devices; Laboratory Developed Tests
d. Proposed Rule: Medical Devices; Laboratory Tests

5
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24
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Liquid biopsy

e

FEERE  ~104tEVs/ mlin bloode
lTA2E REA:
~ 109 particles/mL in blood
~108-1010 particles/mL in urea
EBA:
FR& A MRAI1.06X
IR MR AI100X°
HETER
EETE R AR RE R tEV R E RN AR
ffA 40 — 1,200 f&5d
5'5 ;JE /E I|\H HE'; §j\ I/Z\
BEM IBERBIREMS - MEUIRE
BEERIR MR - K& - FEER
PeEg 1. DEEHIU CREEBNZED)
2. SEMENGEMRAIEIE
K

<10 cells/ mLin blood 0~5 or 0~1000 ng/mL(EmEse

samples

eyl
DEHRERI NS
MR

1. ZEREN L AR

(EpCAMEHEEBEET 2.

F)

2278
)
2B A : 0~100 ng/mL

TSR T RE R A A
ctDNA R ERR¥ R 53
Mm%

1. ctDNAREZAof#Eb
SEYENEEERREE

Ee L_r)/

3. AR (LXNGS;.ME,“’J?%ZS%)b

R - AR/ N

Mol Cancer . 2022 Feb 18;21(1):56
Crit Rev Oncol Hematol. 2020 Nov:155:103109
Talanta. 2022 Mar 1:239:123089.

2020 Dec;4(12):e1900305.
Front Oncol. 2020 Jun 4:10:608. 7
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S REEE B IEERELiquid biopsy it iR R Y&

https://link.springer.com/article/10.1186/512943-
022-01509-9

Protein markers invexosome-based tumor diagnosis

Tumor category #rotein markers in exosome Change in tumorigenesis
colorectal cancer Copine Il [11] up-regulation
CD147 [12] up-regulation
pancreatic ductal adenocarcinoma GPC-1[13, 14] up-regulation
Gastric cancer HER-2/neu, EMMPRIN, MAGE-1, C-MET up-regulation
[15]
TRIM3 [16] down-regulation
Prostate cancer PSA[17] up-regulation
ephrinA2 [18] up-regulation
survivin [19] up-regulation
melanoma (phospho)Met [20] up-regulation
caveolin-1 [21] up-regulation
rrenal cell carcinoma (RCC) MMP-9, DKP4, EMMPRIN, PODXL [22] Expression alone in the tumor
derived exosomes
non-small-cell lung carcinoma EGFR, KRAS, claudins and RAB-family up-regulation

proteins [23]
CD151, CD171 and tetraspanin 8 [24] up-regulation

https://link.springer.com/article/10.1186/s43556-020-00002-3




Nucleic acid biomarkers in exosome for tumor diagnosis

Tumor category
Pheochromocytoma and paraganglioma.
Pancreatic cancer

Lung cancer

Nucleic acid markers in exosome

dsDNA with RET, VHL, HIF2A, and SDHB mutations [42]
miR-1246, miR-4644, miR-3976 and miR-4306 [43]
miR-17-5p and miR-21 [44]

circ-IARS (RNA) [45]

miR-378a, miR-379, miR-139-5p, and miR-200b-5p [46]
let-7 g-5p, mir-24-3p, mir-223-3p [47]

mir-7-5p, mir-424-5p [47]

Primary central nervous system lymphoma miR-21 [48]

Glioblastoma multiforme
Endometrial cancer (EC)

Cervical squamous cell carcinoma
Bladder cancer

Urothelial carcinoma of the bladder
Gastric cancer

Colorectal carcinoma

Pheochromocytomas (PCCs) and
paragangliomas (PGLs)
Hepatocellular Carcinoma

(HCV-related)
Female patients
Liver cancer

RNU6-1 (noncoding RNA), miR-320, miR-574-3p [49]
hsa-miR-200c¢c-3p [50]

miR-221-3p [51]

INcRNA (MALAT1, PCAT-1 and SPRY4-IT1) [52]
INcRNA PTENP1 [53]

Circ RNA circPRMT5 [54]

circ-KIAA1244 [55]

LncRNA HOTTIP [56]

LncRNA UCA1 [57]

miR-6803-5p [58]

RET, VHL, HIF2A, and SDHB [42]

mir-21 and mir-144 [59]

LINC00161 [60]

mRNA hnRNPH1 [61]

IncRNA-HEIH [62]

IncRNA Jpx [63]

tRNA-ValTAC-3, tRNA-GIyTCC-5, tRNA-ValAAC-5 and tRNA-G!uCTC-5 [41]

Change in tumorigenesis
mutation

up-regulation

up-regulation

up-regulation

up-regulation

up-regulation

up-regulation (exosome in bronchoalveolar
lavage)

up-regulation

up-regulation

up-regulation (exosome in vfine)
up-regulation

up-regulation (exosecrite in trine)
down-regulation

up-regulation

down-regutaiion

up-reguiaton

down-reguiation

up-reowlation

mutations

up-regulation
up-regulation
up-regulation
up-regulation
up-regulation
up-regulation 11
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Begin With the End in Mind
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Extracellular Vesiclej%3#R

Ref 1 Ref.4

. AAREYNTEEELE B > R R + Extracellular vesicle translation to

ke
BEREAIE T REZR clinical perspectives

Ref.2 Ref.5

« MISEV2018 guidelines

« 'MISEV2022 draft guidelines

*).Reportonthe “massivEVs” ISEV Ref6 International Association of
workshop 2022 ’ Neurorestoratology

»  MISEV2023 guidelines

« White Papers in Bioanalysis from 14th WRIB

 Preparation and quality control standard of
Def.3 clinical-grade neural progenitor/precursor cells-
* derived exosomes (2022 China version)

- Towards defining reference materials for Ref.7
measuring extracellular vesicle refractive
index, epitqpe abundance, size and . IHYY—LESCEBRIVNGE (EVF)
concentration AL B ARAIC T o WaE
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MISEV2022 MISEVA R HI 2 iR & (B

MISEV2023

> MISEV: Minimal information for studies of extracellular vesicles

VWhat MISEV is NOT

From MISEV2023
16




B A SMER

P,

u MISEV2022EEMISEV2018ﬁE%J: RIZAR AR I EIEN(EY)
RPN EITERME, - REESIRENES  HE
?@%E%EU?’EBEE’\JE%%D&%

MISEV202357 1% B EVEEM (release) i EX (uptake) 285>
LURHE EV in vivoFs iEmESsim

MISEV2023k1§%ﬁE§1¢%’7f'&%ﬁ%(@%%ﬁﬁ@iﬁ% BERA
BEREAEM)EE - 2B - 2T ERE(characterization) EV
M7 AT A7 A BB R

17

> M!SEV: Minimal information for studies of extracellular vesicles

FHEFIERRENAE - BRR

B BEguideline

ikt R DA i

ZERFEE]

z L
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IVnIsEEBRIEPH 6 BER

Materials/Equipment Preparation

Materials/ The usage and preparation process of raw materials and equipment
in whole process, including cell banking management.

Equipment
Preparation Upstream Process
. The process from a bank source to production stage.
Quality Upstream
Assurance

Downstream Process
The process for obtaining Exosome concentrate.

Exosome

Production Fill Finish

Process including filling, capping, lyophilizing and storage.

Actions undertaken to inspect *test, and measure products,
. ensuring they meet predefingd standards.
Fill Finish

Quality Assurance

Process or set of activities that are designed to ensure that
products meet specitied)quality requirements.
19

5

Ihias BE on B ¥ I EL 3 A

T \stngiems | ethod
Particie number

Exosome Particie size NTA
characterization ' Particle distribution

. Purity (50~200nm)
Total protein 725 BCA protein assay Colorimetric
Biomarker aniysis , Ky Ran X Rasr3] Bead based FACS
surface M

ol - | Cytokine/Growth factor profile;  Array,
Prote A Individual cytokines ELISA

\ total RNA level, Quantitative Fluorimetric
' Analysis method
2l miRNA total rquNA level, Quantitative  Fluorimetric
Analysis method
Mycoplasma testing PCR
Safety Sterility testing (FRE5R) BacT
Endotoxin testing Gel clot
Product pH, colour

MTS Colorimetric
Collagen ELISA

Functional assays

20




SN Bdh A, 7%
N — -—
gl‘l' \EE. QC t%EEnE

biomarker expression, Qualitative Analysis: Alix, TSG, flot1, Western Blot
HSP70, annexin
Exosome impurity, Qualitative Analysis:

Biomarker analysis

Biomarker analysis impurities Nucleus, Mitochondrial, ER, Golgi markers; Cytoskeleton Western Blot
proteins;
: . : Cytokine/Growth factor profile; Array,
SRS el Bl Individual cytokines ELISA
Lipid profile analysis Lipid ratio LC-MS/MS
Characterlzatlon e B Tz el (T2 Exosome structure Cryo Electron Microscopy
bilayer)
Stability Storage stability
Cryo EM ® Western Blot B Lipid compostiior
g D -
|— 135 k0a - B
Calreain (90 kDa] =l—15kDa D8 (2235 kDa] - . 2% ks

63kD8 7
s T
Iskoe Annexin (54 kDa)
— e
75 kD
P70 (70
——— I ETTT Tk
u ke .--zl-lslr.

FlatiBin {38 kDa)

Alix (97 kD3] m% —l-usu).
5 kDs 21
D81 {22.26 kD) .“ — 25 k0a
-
17408

r-uctional Studies
IhauitastlEe (SO&ES : scratch assayERE2 T

(=) ctrl (+) ctrl ExoVia
oa-MEM MSCU 100x1078 p./mL

Dh

24 h
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== US FDA BREIEEFEWE BEEEEE (MHLW) BREEFEWKE
H R
= Modernization of Regulation(EC) HARZES L ASEAN Cosmetic
B Cosmetics Regulation ~ No0.1223/2009 Directive
Act of 2022 (MoCRA)
%5 & < 10 ppm i < 2 ppm & < 20 ppm 4 < 10 ppm
= K <1 ppm fi8 < 0.5 ppm x . AEEE K <1ppm
il < 3 ppm 7 < 0.1 ppm 8 <2 ppm i <2 pomn
#% < 0.1 ppm #% < 10 ppm
# < 0.5 ppm
2 <10 ppm
SNEE  INCIBUR R R a7 A0 EC Cosing ERESIfE  INCIFIIER - &R HAIERAED
JRAL R, ARRSRIRSIA NNER R 6
Annex 1I/41618 - FEFER
FIRBBHEREK
ax] MSDS - TDS * CoA * COO - BSE * & E T IS0 22716 * 112 RCMPEXH (i BLER M ARE)
X
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) 7
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BS vme spongiform 1. EmALHOFRK  MEESEHTE
ncgpialopathy) 2. BRETRIER - BERBERBBSE free

60 (Country of Origin) 1. EmMAEREELOCHE
o - 2. BELOMNSRESE(GEZELOEE)PHEES

Ingredient list

Exosome E m & 1S o[ FE—RIREmEO R -
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17-yr experience in
wound healing research

RS FMEEEEEERMEmIE

. 2023
2018

2017 Launch new
Before After . products “Stem-
2015 Establlshed Activating
25-yr regeneration o first RE.O Complex/Sensitive
velop RE-D - direct Skin{® ER&F BB ZE"
research experience o product by branch o promote new
2007 ~ 2015 stem cell stores concepts
- scrape technology
2002 ~ o - Diabetes wound
- Liver repair - Burns _
- Neuron diseases - Postoperative
- Cartilage repair wound
- Cornea repair
- Hematological diseases
25
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50-200 nm
purity : 84%

CD9

UNE S

CD 63

CD 81

26




=0 23X
n?Jt‘a\ g

ZEEAZEEmRTZEXHE

Al Bk £ ERYANikine w58 al\ Bk £ ERIEXOVIA

27

ZEREARS-SARENE - BIREEEE BRI

| EXOVIA (Mono ID:35046)
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EXOVIA (Mono ID:35046)

NSRS -EREFSEWA - BEREIFEAHE

29

1

o

X

1 Bk (B 2 27 4l B M i BE TR 13

BE

1 BRI E e AR A Sh i B8 %% E EPCPC™ ' #%84INCI name 2
[BFEREB - %EEKEUmER(INCI name) (Mono
ID:38293 - 35046)]

Eﬁ§2023l12'&“-,.’«:}'31%915EEE#EHE%?MZ%?ME%?E?@&

o - Hop2 ORI R 2SR T

Stem Cell Exosomes

- EARS It
- SRARFEEL K7 S R AL

Exosome&il 2 FE R/

- SEERRT - WEEE »
RS AE RIRERE R

Human Umbilical Mesenchymal
Stem Cell Exosomes

& mEeE
& Egs

& zsnn

: . ﬁ*ﬂgméﬁ?ﬁﬁﬂlﬁ%g S £ ERIINC
EJ ;gs 7.“] ﬂ: th AaA E AR -'E'-ﬁqz = ﬁ%ﬁ 1 ZEEAEIEERHE(PCPC) ; §52. Pig Umbilical Mesenchymal Stem Cell Exosomes
By E *2[EMono ID: 38293
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tE2E48 - ¥ EBiomarker IhEEMFT(E : i exosomeE MM E

B i : exosomeFRHELEEWI SR
ETDE  KBEESEERNFED -
& B85 R exosome-based I 2 iE R EF

B BRI RENERARREEENE
EA S BEE B & 4l H(BMSCs) M Be RIS M
miRNA - B F AR SRR AImMIRNAIREEE R 2
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o SR BRI - BARMCOVID19P EREE S

m In Silico Target Analysis of Treatment for COVID-19
Using Huang-Lian-Shang-Qing-Wan, a Traditional
Chinese Medicine Formula

m Study of Baicalin towards COVID-19 treatment: In
silico target analysis and in vitro inhibitory effects on
SARS-CoV-2 proteases

v DERZEYERTE  KEEHITEEZSREBNNEBEF
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Structure-Guided Discovery of PD-1/PD-L1 Interaction Inhibitors: Peptide Design,
Screening, and Optimization via Computation-Aided Phage Display Engineering
AMAREREFREFSURERGE T REITPD-1/PD-L1AIGIM AL ET - 2024F 383 E Journal
of Chemical Information and Modeling

20221F:5.6
Journal Ranking: 18.3% (11/60) in Chemistry, Medical
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Functionalized osteoarthritis targeting
peptides for MRI, lubricant and regenerative
medicine
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Nature Biomedical Engineering °

2021-2022 IF 25.671, 2022 Q1 SJR 5.635
Journal Ranking

SUBJECT AREA AND CATEGORY m

Biochemistry, Genetics and Molecular 3
Biology/Biotechnology

Chemical Engineering/Bioengineering 5
Computer Science/Computer Science Applications &
Engineering/Biomedical Engineering 3
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OA targeting —
peptides
Targeted mesenchymal stem cell therapy equipped with a
cell-tissue nanomatchmaker attenuates osteoarthritis
progression. Scientific Report, 2022.
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On going Product Pipeline
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Improving the Quality of Life Through the Power of

Biotechnology
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