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EXOSOME FOUNDRY Dual regenerative medicine approaches with regulatory support.

drives the democratization of exosomes.

Next- - Domesticand Bpanded Clinical-grade High-volume
generation international V capacity with V H hstag dar d’s V production for domestic V
exosome [ "Scalability" regulations. high efficiency. 9 ' and international orders.
production. J Global network of J J/ .|J J
strategic partners = = = 50 —
across various m| @ i) !EGJ! o=
m industries. / |g = g N/ || ™\ 4 T N/ _"
api ' : . . :
Medical and Medical device and Raw material suooliers. Pharmaceutical
e aesthetic clinics. equipment companies. PP manufacturers.

& stable mass
production. Developing innovative, Developing exosome-

"Multi-source" upgraded products for the integrated services for

Multi-source development and
applications with Al-driven analysis
and simulation integration.

solutions \pharmaceutical industry./ K various industries. / K j \ and manufacturing. /

Contracted new drug
research, development,

Customized
& one-stop
service.

» Exosome Medical -250 Million

» Medical Aesthetics-15 Billion « Exosome Medical-320 Million

~ 4years of technological
foundation,scientific research
strength,large-scale production,
and scientific evidence.

- Lpesore wlzaiietaeay L » Medical Aesthetics-36.5 Billion

« Cosmetic 680 « Liposome Medical-17.1 Billion
370 Billion

Billion » Cosmetic-758 Billion
* Pet Health « Pet Health-470 Billion

280 Billion ~07358 ZOBZE

Regulations of Special Medical
Techniques Foundation
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https://www.fda.gov.tw/tc/newsContent.aspx?cid=3&id=30445
https://celltherapy.mohw.gov.tw/education_page.htm?id=120 g
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Regulatory Comparison of Exosomes
Medical / Therapeutic vs. Skincare / Cosmetic

Medical Use / Therapeutic Cosmetic Use / Skincare

= . .

- gggﬁﬁiﬁf;ﬂ?{? :tsi:ri Drugs. O No mandatory classification under cosmetics
USA FDA d > app ’ O INCI registration encouraged.

B  GMP compliance. . .

.. : O Must not claim therapeutic effects.

B clinical trials.

B C(Classified as ATMP (Advanced Therapy Medicinal Products) DO Cosmetics must comply with INCI, GMP, and submit
EU EMA or Medical Devices. Product Information File (PIF)

B Requires GMP & risk/technical documentation. O No therapeutic claims.

B Regulated under stem cell/biologic framework (no finalized O Treated as cosmetics with case-by-case approval.
China NMPA exosome-specific law). O Exosomes may fall under functional raw material list

B Subject to pilot zone principles. (draft stage).

B May fall under Medical Devices or New Drugs, depending on O Human-derived exosome products must submit safety
Taiwan TFDA indication. dossier.

B  GMP and clinical review required. O Therapeutic claims prohibited.

B (Classified under “cell and tissue-based products”, including O Established “Exosome Herbal Cosmetics” category in
South Korea MFDS exosome therapy. 2023.

B Regulated as advanced biologics. O Classified based on source, formulation, and safety.

eprlbiied o9 NI Ememne Mecycal Products O Managed under cosmetic raw ingredient registration list.
Japan MFDA B Each product must undergo review based on source, process, : .
i eiBig O No therapeutic claims allowed.

U.S. Food and Drug Administration. (2019, December 6). Public safety notification on exosome products. https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/public-safety-notification-exosome-products
REACH24H Consulting Group. (2025, May 16). INCI Registration for Exosome Ingredients: A Global Compliance Guide. https://www.reach24h.com/en/news/inci-registration-for-exosome-ingredients-global-compliance-guide.html
ZMUni. (2024, April 1). Monthly Collection | China Internati Cosmetic Regulatory Updates (Issue 8). ZMUni. https://www.zmuni.com/en/news/monthly-collection-china-international-cosmetic-regulatory-8/

National Medical Products Administration. (2024, September 3). FFR25NG5E0K (1EALan FHE HEF (2024454) ) B 514541, hitps://www.nmpa.gov.cn/zwgk/jyta/zhxta/20240903172653181.html

Yoon J, Lee S, Kim MJ, Kim JH. Brief summary of the regulatory frameworks of regenerative medicine therapies. Front Pharmacol. 2025 Jan 22;15:1486812. doi: 10.3389/fphar.2024.1486812.




Mechanisms of extracellular vesicle (EV) biogenesis and EV components

Characteristics of Exosomes/sEVs:

Tetraspanins 'X\j\i‘(

Adhesion
< » Small Size & Llpld Bilayer Immunomodulatory ; Sigr;al'ing'. Tl
( . . proteins gy
“» Heterogeneous Cargo: including W Cytoskeletal ﬂ Membrane
. . . . . —  proteins Nucleic Transport/Fusion
signaling proteins, transcriptional m— kg,
regulators, various RNA species, PR Metabolites VAV £
. . i *v, L
DNA, and lipids. o Wies @
» Surface Markers: e.g., CD9, CD81, P
Exosome B -*

CD63

(30-150nm) « *° .

Microvesicles

(100-1,000nm)

» Natural Targeting Ability

W Budding
Secretory Cytoskeleton Apoptotic bodies
autophagosome Autophagosome (50-5,000nm)
\@‘u — }|— @\ e _\ 3 /_\ Ea:’jly \P/\-\'\
\\-\\‘;y K& ;://jr ‘: MVB endosome : , ”\ /j
‘s . e ) r
. Trans-golgi K —~
network & . %
Inner autophagosome Y

membrane vesicles —(8 O

Endolysosome/
autolysosome

@\
Amphisome —

5 Cargo
% in/out s e
S 1 a
"""" %Qj ﬁ?’ ™
[ Nucleus /
/

.
.
)
l
-’
’
.

," Apoptotic
. death

¢
.

Experimental & Molecular Medicine (2024) 56:877 — 889
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The potential of Exosomes/sEVs
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Benefits in Clinical Applications:

<> Natural Delivery System

x
L 3

x
w{=

x
bt o

Low immunogenicity
Crossing Biological Barriers
Biomarkers

Targeted Therapy
Customizable
Regenerative Medicine

Diagnostic procedures can be

non-invasive (e.g., liquid
biopsy).

Int. J. Mol. Sci. (2024) 25(5): 2730
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Therapeutic Exosomes Modified Exosomes

Plant exosomes sources Bacteria-derived exosome Exosome based Exosomes surface Liposome and
L drug delivery modification Exosome
iy i, Hybrid

=y =
= O

ac 2
05 E
> O @
- O 4=
Q- (&)
g

Dental pulp

Adipose stem cell EXOS o M E
Lab synthesis A
Phospholipids bilayer 3
+@ — 8

D rug Chimeric
exosomes

Bone marrow
Induced pluripotent stemcells  |mmune cell derived exosomes

CART cell Chimeric antigen
receptor (CAR)

Cancer cell Death

%

(Divya Mirgh, RSC Advances,2024) 13

Antigen
Gene for CAR recognition

e Exosomes based CRISPR delivery

Signaling
domains

Bunip3 suag




Biological Functions of Plant-EVs from a Variety of Plant Sources and Their Translation into
Therapeutic Applications

* Plant-EVs, are naturally non-immunogenic and free from zoonotic or human pathogens,
ensuring safety and extended circulation.

* These traits give plant-EVs an advantage over mammalian EVs in bioavailability and immune

.
A ¥ 2 he -
@ ﬁlﬁ ‘Q , w % )
PELNVs
\ ~ - S Y%
= / - 9
: B == ¥ a3, 3 y© /
= v - - | A4 Fooc
3 : : -
Intestinal Lgr5h ’ Intestinal Dendritic cells . Colorectal
= stem cells Roebese macrophages DCs Gut bacteria Cancer cells ;4enocarcinoma cells
Hepatoprotection Tumor
o i i I dulati
= Intestinal wound Skin wound i intestinal Gut microbiota suppression tlntestlr:tal Al |on‘ e
> healin heali h i infl ti modulation Anti-oxidati LIoROL S o AERRV
= 9 = homec ntu-oxidative modification ™. Signaling
= 1 g - action =
e Immune su ppression
@ @ @ @ for autoimmune
disease treatment
- Immunological Anti-inflammatory - Intestinal KL
APPLICATIONS peocnera modulation & ants - transporters Immune
therapeutics th En ° for cancer therapy iy
therapeutics Hepatoprotective - >, \ medicine
4 \ applications
Target cell Dellvery*,

(Haseeb Anwar Dad, Molecular Therapy, 2021)



Confidential (CYH Lab)
Biogenesis of Extracellular Vesicles (EVs) in Mammalian and Plant Cells

Mammalian cells Plant cells

: : PEN1-positive .
Microvesicles Microvesicies? TET8-positive

EVs

Characteristics of EVs:
Small Size & Lipid Bilayer
Heterogeneous Cargo
Surface Markers: e.g., CD9, CD81, and CDé3 (Mammalian Cells)
e.g., TET8/9, PEN1, and EXPO (Plant Cells)

Journal of agricultural and food chemistry 72.6 (2024): 2853-2878.




Confidential (CYH Lab)

The Benefits of Plant-derived EVs in Therapeutic Applications

Nucleic acids Metabolltes

Therapeutic
applications

% '
@:Q ave

¥ = | S x»@ e

Chronic
inflammation

Bacteria -
(including probiotic) ; : ’. Enhanced safe’ry

' High sustainability and
op 55 scalability

' Anti-inflammatory and
Hgpnplheehs &y antioxidant properties

Journal of extracellular vesicles 11.12 (2022): 12283.
Antioxidants 12.6 (2023): 1286.

Chronic wound  Wound healing Cancer Normal skin
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. Apoptotic bodies

Extracellular space
(30nm-10um)

Mammalian cell

Front Cell Dev Biol. 2022 Jun 1;10:883841

* Key Similarities:
* Both types of EVs facilitate intercellular communication.
* They possess therapeutic potential and can be engineered for drug delivery.

* Key Differences:

. Source: MSC-EVs come from complex cell cultures, whereas plant-EVs are
extracted from readily available plant materials.

* Cargo Composition: MSC-EVs carry mammalian-specific proteins and nucleic
acids, while plant-EVs contain plant-specific components and metabolites.

* Production and Cost: MSC-EVs are more expensive and challenging to
produce; plant-EVs are scalable and cost-effective.

* Regulation: MSC-EVs face stricter regulatory requirements as biologics, while
plant-EVs often fall under dietary supplement or cosmetic regulations.

Comparison of MSC-Derived
EVs and Plant-Derived EVs

Aspect MSC-EVs Plant-EVs

Mesenchymal stem cells Edible plants (e.g.,

Source . ) .
(human/animal) ginger, grapefruit)
CD9, CD63, CD81, . .

Key Markers/ Plant-specific proteins

. growth factors, .
Proteins and lipids

Size

Nucleic Acids

Additional Cargo

Primary
Applications

Cost

Immunogenicity

cytokines

50-150 nm (exosomes);

100-1000 nm 100-500 nm

(microvesicles)

Mammalian mRNAs and Plant miRNAs, siRNA,

miRNAs and other RNAs
Antioxidants and
flavonoids
Nutraceuticals,

Regenerative medicine, .
cosmetics, drug

immunotherapy .
delivery
High Low
Low (if autologous; Generally low;

potential issues with potential allergenic
allogeneic) risks

17



Confidential (CYH Lab)

UVB-induced Photoaging of Dermal Fibroblasts

Onde courte Onde moyenne Onde longue Epiderm‘ss{

JC

. WP z E o ~'J p "
Dermis '\ I' 3 ' ) H"'u“”"a .-‘,? 2 ...
UV-B| UV-A o LS v BT e ol
o) "B 2653 -
280 315 400 Longueur d'onde S“"‘“'“e"“‘{- @ i g~ vl "5s

Solar ‘Epidermal
radiation ' keratinocyte °

. Sy VOV Fibroblast Elast Collagen fibx
Denn al == - lproblast lastin lagen fiber Epidermis

—~ fibroblast ™ - ——— —— |- — = v Wrinkies
- —— \ > \

Damaged elastin Damaged collagen fiber

Procollagen synthesis e ructu r = Collagen degradation, ¢ | - Subcutaneous
(via TGF-B signaling) e in = dermal matrix breakdown : - fat . < ~
v

¥

#  IL-1, TNF-g, NFkB Normal skin Aged skin
Pro-inflammatory cycle

UVB-induced damage leads to decreased structural integrity, characterized by the loss of collagen

and elastin.
Current Dermatology Reports 9 (2020): 22-29.




Confidential (CYH Lab)
Applications of Extracellular Vesicles in Facial Aesthetics

Sources

+ Mammalian cells
« Plant cells

Aesthetic \

Functions
iﬂ-ﬂti‘ ) \ Anti-aging
pigmentation

- * Anti-scarring Anti-scarring
+ Anti-aging
+ Anti-pigmentation

——————

.~ A
RTINS Ty

Advantages

+ Biological origin * Nano-size * Modulate intercellular communication

Needle-free
injector :
Microneedle (MN) Sponge o 2 Hydrpgel/ '
Haliclona sp. ) Blom;terlal_ based + T Wound healing Pt Coll
splovies dressing with EVs « 4 Collagen J& ¢ 4 Melanin H produtét?o?'len
deposition synthesis o idati
(SHSs) + 1 Collagen 't Melanosome : s Tpy Mrese
s n : -1 Fibroblast
degradation . degradation H % 2
+ 1 Myofibroblast i 1\ e
formation ¥ H
Topical applied § :
EVs : i:.,:.\'- 7 EVs fluids -'r"‘t-'. E E
T Epidermis ' H
R layer i
Corneocyte Keratinocyte Fibroblast
z (Stratum corneum) (Stratum basale) ®
- ‘h | Dermis ‘ Sirassent Melanosome
icroholes layer Keratinocyte @ - Myofibroblast fibroblasts

created by MN <% (Stratum granulosum)

Senescent Collagen fiber
keratinocyte

Keratinocyte

(Stratum spinasum) Melanocyte

International Jou);nﬁ of Molecular Sciences 23.12 (2022): 674219



Confidential (CYH Lab)
Overall Scheme of Plant-Derived Extracellular Vesicles in Cosmetics-Skin Photoaging

Small extracellular
vesicles

Collagen mRNA 1
Elastin mRNA 1
Melanin content |

\
N\

(\ = \k’\_\ \
RN
V)

L
Increased safety

and lower costs .~ Microneedles

/ (Hyaluronic acid)

Beautiful
S




Biomaterials Research

A SCIENCE PARTNER JOURNAL

RESEARCH ARTICLE

Polygonum multiflorum Extracellular Vesicle-Like
Nanovesicle for Skin Photoaging Therapy

Junjia He'2t, Luoqin Fu?!, Yeyu Shen'?, Yan Teng, Youming Huang’,
Xiaoxia Ding', Danfeng Xu', Hong Cui’, Mingang Zhu?, Jiahao Xie®,
Yue Su?, Ting Li°, Weitao Huang?, Xiaozhou Mou?’,

Qiong Bian?', and Yibin Fan""

'Center for Plastic & Reconstructive Surgery, Department of Dermatology, Zhejiang Provincial People’s
Hospital, Affiliated People's Hospital, Hangzhou Medical College, Hangzhou, Zhejiang 310014, China.
%Clinical Research Institute, Zhejiang Provincial People’s Hospital, Affiliated People’s Hospital, Hangzhou
Medical College, Hangzhou, Zhejiang 310014, China. *Department of Dermatology, the First People’s
Hospital of Jiashan, Jiaxing, Zhejiang 314100, China. “The Second Clinical Medical College, Zhejiang
Chinese Medical University, Hangzhou, Zhejiang 310014, China. °College of Bioengineering, Zhejiang
University of Technology, Hangzhou, Zhejiang 310014, China.

*Address correspondence to: fanyibin@hmec.edu.cn (Y.F.); biangiong@zju.edu.cn (Q.B.); mouxz@zju.edu.
cn (X.M.)
tThese authors contributed equally to this work.

P. multiflorum extracellular vesicle-like nanovesicles (PMELNVs)
demonstrate potential anti-photoaging effects when administered

via subcutaneous injection.

Daily UVB &/ " 6 weeks later
—_—

exposure |

75 mdlem? ©

Citation: He J, FuL, ShenY, Teng, Control uve Topical
HuangY, Ding X, XuD, CuiH, Zhu M, 3 L)

Xie J, etal. Polygonum multiflorum B 3 1]
Extracellular Vesicle-Like Nanovesicle

for Skin Photoaging Therapy.
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Confidential (CYH Lab)
Applications of Plant-Derived Extracellular Vesicles in Cosmetics-Skin Photoaging

Topu:al

— ~ 3
2 weeks later
— e Y

Skin MDA (% of control) @

Biomaterials Research 28 (2024): 0098.
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Get back skin
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Contral UVB Topical SC

Contro| UVE Toplea’ SC

SC, subcutaneous injection




Table 2 The Role of PELNs in Chronic Wound Healing

Confidential (CYH Lab)
Applications of Plant-Derived Extracellular Vesicles in Skin Disorders

International Journal of Nanomedicine (2024): 11293-11303.

Mechanisms of
role

Plant Sources

In Vitro and (or) Vivo

Effects

References

Promotion of

healing

Anti-inflammatory
effects

Promotion of

angiogenesis

Modulating the

immune response

Antibacterial
activity

Physalis peruviana

Aloe

Tomato
Grapefruit

Aloe

Pomegranate
Dendrobium
Grapefiuit
Aloe

Wheat

Ginseng

Catharanthus roseus

Pueraria lobata
Turmeric

Dandelion

HDF

HDF; HaCaT

HaCaT; mouse
fibroblasts (NIH-3T3)
HaCaT

RAW264.7
macrophages; HaCaT

Monocyrtic cell (THP-1);
Intestinal cell (Caco-2)
C57BL/6 mice
HUVECs

HUVECs

HUVECs

HUVECs; ICR mice

RAW264.7
macrophages; primary
spleen lymphocytes;
BALB/c mice
Peritoneal macrophages
RAW 264.7
macrophages; C57BL/6)
mice

Staphylococcus aureus;
mouse RBCs; ICR mice

Elevated HDF proliferation and migration; Upregulated
collagen |

Reduced ROS levels in HaCaT; Enhanced migration
ability of HaCaT and HDF

Increased cell migration of HaCaT and NIH-3T3
Increased cell migration of HaCaT

Anti-inflammatory potential in macrophages and
keratinocytes; Decreased the secretion of pro-
inflammatory cytokines TNFa, IL-1p, and IL-6.
Anti-inflammatory effects in vitro cultures of THP-1
and Caco-2 cell lines

Suppressing IL-1[} expression

Increased the tube formation capabilities of HUVECs
Enhanced tube formation in HUVECs

Increased tube-like structure formation of the
HUVECs

Enhanced the migration and angiogenesis in HUVECs;
Facilitated skin wound healing in mouse

Promoted the polarization of macrophages and
lymphocyte proliferation; Alleviated white blood cell
reduction and bone marrow cell cycle arrest in
immunosuppressive mice

Promote M2 macrophage polarization

Regulate macrophage polarization and advance the
healing process

Binding to Staphylococcus aureus exotoxins; Showing
detoxification effect in vivo

1591

[79]

(80]
(81

[43]

[82]
[83]
81
[50]
[84]
(8]

(8¢]

[60]
(7]

(ee]

Abbreviations: PELNs, plant-derived exosome-like nanovesicles; HDF, human dermal fibroblast; HaCaT, Human keratinocytes; HUVECs, Human umbilical vein endothelial

cells; RBCs, red blood cells; ROS, reactive oxygen species; TNFa, tumor necrosis factor o; IL-1, interleukin- I B; IL-6, interleukin-6.




o . . Confidential (CYH Lab)
Microarray Patch Platform Technology in Cosmetics

The key advantage over traditional skincare producits:
i & 1S oo 1
synmosa e Topical formulation: slowly and o Mi Pe;rreaﬁ;)nh?mcie?rcy;. th
minimally permeates into the tlctronee eipd cd.' pere aes ; eﬁ. I
microvasculature through stratum corneum, dissolves in interstitia

intercellular spaces fluid, and rapidly permeates into the
& 2eiumn evapor;tion microvasculature in large quantities.
7

from vehicle

Applied formulation




o . . Confidential (CYH Lab)
Microarray Patch Platform Technology in Cosmetics

» An array composed of hundreds of crystals (microneedles) made from biocompatible, ) @ 5
absorbable polymer materials (such as hyaluronic acid). synmosa
» Each crystal has a length of no more than 1,000 um, allowing it fo penetrate the skin and release

active ingredients without touching nerves. Needle length: 300 pm
Needle fip: < 30 pm Sharp Tip

formulation

Pyramidal e Sufficient Active Ingredients
Mlcroneed e ‘ o |
— =0

s, Vacuum b Straight & Solid Structure with

Strong Base to Ensure Effective
Penetration

skin
journey
The top layer of

> hyaluronic acid
reaches the target
V.oV : — * within 30 minutes,
A leaving the basal

layer for sustained

Micromoulding technique BT . action.

Precision Coating& Molding Method




Confidential (CYH Lab)
Microneedle Patch Prototype with Carica papaya (CP)-Derived Extracellular Vesicles
G . « CP-EVsretained their functionality following the dissolution of a microneedle patch at 37°C
o synmosa for 30 minutes, making it a promising candidate for final product development.

Functionality activity
. of CP-EVs
Containing

2.68E+11 CP-EVs!!!
96

T
Vehicle Microneedle
(25 mM TRE)

Turnover Turnover Turnover

Microarray Patch (MAP) Lotion/ Cream/Patch Injection




Confidential (CYH Lab)
Plant-Derived Extracellular Vesicles in Cosmetics

Eantsien cells Plant stem -« Carica papaya cv. Red lady

cells (A /RELLD)

..
(e ®, ] |
.70 5 e e
ee *

i
Plant filtrate -f

Collagen mRNA 1t ‘]lT
Elastin mRNA $ . -
Melamn content | :

—eeee S

\‘/‘ “F;"J

; after UVB induction

7
]
!
E =

’ —
St
o

[ UVA h Tangential flow filtration | ;
p 1 j ‘ Reversed cell viability

.’ Anti-pigmentation effects

DPPH radical scavenging
_ capacity
Combinngpant platclle Profotype of CP-EV Increased safety
and lower costs

hyaluronic acid microneedle pCli'Ch




Proposed Plan 1 for
Cosmetic Applications

Containing
bioactive CP-
EVs!!!

- T L i .,_'.._'.“"'.__ .
C P" EVS T { i T

Before After
Generated using the OpenAl platform 27



Proposed Plan 2 for Cosmetic Applications

Persistent redness
for 1 to 3 days

Following laser therapy
(without plant-derived EVs treatment)

~ JRestore

Plant denved

Evs - — y .
(CP-EVs and Bea ut|ful

Before laser therapy

Following laser therapy

Generated using the OpenAl platform (with plant-derived EVs treatment)
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Extracellular Vesicular Analysis of Glypican 1 mRNA and
Protein for Pancreatic Cancer Diagnosis and Prognosis
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Engineered extracellular vesicles carrying
let-7a-5p for alleviating inflammation in acute
lung injury
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Extracellular Vesicular Delta-Like Ligand 3 and Subtype
Transcription Factors for Small Cell Lung Cancer Diagnosis
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Liquid Biopsy for Cancer Detection

LIQUID BIOPSY ANALYTES

. Erythrocytes (5 x 10%/mL)

4 Platelets (3 x 10%/mL) *
Leukocytes (7 x 10%/mL)

.Circulating tumor cells (10/mL) * C TC

2} Normal exosomes (1 x 10"'/mL)

) Tumor stroma exosomes (unknown) *

* Liquid biopsy cellular and non-cellular analytes

) Tumoral exosomes (5 x 10'%/mL) ¥
L
\% Ago2 associated miRNAs (5 x 10%/mL) *

% HDL associated miRNAs (5 x 10°/mL) *
sooot Normal of DNA (5 x 10%/mL)

soax Tumoral of DNA (5 x 10%/mL) *

Created with BioRender.com

Circulating tumor cells (CTCs), cell-free
DNA (cfDNA) and exosomes are known
as the "troika" of liquid biopsy.

cfDNA Exosomes

CTCs

CELLULAR
NON-CELLULAR F
12

~1X10 « Shed from * Releasefrom | ¢ Release from all living cells
tumors into neurotic and » Found in abundance in
circulation apoptotic cells circulation
Typically in low « Cytosolic Proteins
number and not Generally i.e. Cox2
representative <10% is from | « Membrane-bound Proteins
of entire tumor tumors i.e. PD-L1 and PD-1

* miRNAs
i.e. miR-21

« mRNAs
ie. PD-L1

* DNA
Under debate

Cancers (2021) 13:2147.
Signal Transduction and Targeted Therapy (2020) 5:144

Expert Rev Mol Diagn. (2020)20:1.
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Centrifugation
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Immune Lipoplex Nanoparticle (ILN) assay

spacer PDMS

Well size equal to 384-well plate well
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EV

O
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v

EV pellet

Inside the well

Step 2.

2, :CDY/CDE3/CDB1

2. :EpCAM/GPC1/EGFR
Capture Abs
(biotinylated)

Step 1.

NeutrAvidin-GNP
Au-layer with biotin linker
Gold-Ti-glass cover slip

Shosdos ot ot

gold-coating
glass

sieps2.  Detection Ab

Step 3. B
Plasma-derived EVs (ie a-GPC1 mAb)

ILN

kAl \ 5
—) ’ ' ) —) ‘A
EVs

Protein _,

ILN lmRNA

Stepd-l | NP-MB
(ie target-GPC1 mRNA)

Capture by TIRF

Step6-2.

Area under
histogram is TFI
(total fluorescence
intensity)

1000}

0|

0 o o % o)
Intensiy

Sriep 61.

o Capture antibodies (mAbs)

B~ v v
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Summary of EV-related therapeutic clinical trials

“» The first clinical trial for extracellular vesicles (EVs) was in 2010, with consistent trials starting in 2017.
< The trials targeted 61 diseases, primarily COVID-19 and ARDS.

< » Respiratory illnesses were the most frequently studied (28.6%), followed by cancer (11.0%) and autoimmune diseases (6.6%).

“» Intravenous was the most common route of administration (29.7%).

< » Most trials (59.3%) used EVs derived from mesenchymal stem cells (MSCs), often sourced from bone marrow or umbilical cord.

“» About 35.2% of trials reported dosing strategies, mostly using the number of EV particles.

(a)

(d)

N
@

i Therapeutic Trials
20 I EV-Focused Studies

o
e o

Number of Clinical Trials Posted
L

0
1990 2000 2010 2020
Year

Route of Administration
[ =3 29.67% Intravenous
‘ B3 14.29% Inhalation
\\ = 8.79% Topical
% | 8.79% Local injection
= 5.49% Other
= 5.49% Oral
=3 3.30% Intranasal
=3 2.20% Eye Drops
B3 2.20% Intra-auricular
= 2.20% Intraarticular
= 2.20% In Vitro
3 1.10% Intracoronary
1.10% Intradermal

[=]

=1 1.10% Subcutaneous
03 2.20% Multiple

3 9.89% Unspecified

Indication Category

(c)
=3 28.57% Respiratory
= 10.99% Cancer

EE 6.59% Autoimmune
B 5.49% Neurological
B3 549% Skin

=3 5.49% Wound/Ulcer
=3 5.49% Cardiovascular
=3 5.49% Infection

=3 4.40% Joint

4.40% Ocular

=3 3.30% Endocrine

3 2.20% Liver

3 2.20% None

£ 9.89% Other (<2 Trials)

MSC Source

3 59.34% Mesenchymal Stem Cells
B3 8.79% Engineered Cells

Bl 7.69% Blood

Bl 5.49% Plant

B3 4.40% Amniotic Fluid

=3 3.30% Induced Pluripotent Stem Cells

)

=3 2.20% Tumor Cells

1.10% Adipose Stem Cells

1.10% Adipose Tissue

1.10% Bacteria

1.10% Cardiovascular Progenitor Cells
1.10% Dendritic Cells

1.10% T cells

2

=
=
=
=
[ |
[ |
=3 2.20% Unspecified

=3 27.78% Bone Marrow
12.96% Umbilical Cord
9.26% Adipose

7.41% Placenta

3.70% Wharton's Jelly
1.85% Amniotic

1.85% Perinatal

1.85% Pluripotent Stem Cell
1.85% Synovial Fluid

=1 31.48% Unspecified

poOOmEmED

J Extracell Vesicles. (2024)13:e12510.
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Exosome engineering strategies for loading therapeutic cargo into exosomes

Pre-loading

Genetic engineering
O Co-incubation

Parental cell

Summary of engineered EVs in EV-related
therapeutic trials

Approach 42.86% Genetic Manipulation of Cells

B 21.43% Loading of EVs

B 14.29% Genetic Manipulation of Cells and Loading of EVs
B 14.29% Loading of Cells

B 7.14% Chimeric Cells

b)

Modified exosomes

Post-loading
Until 2024, most EV-based
Cargo therapeutic trials utilized native
EXoSOmes '. EVs with only 14 (15.4%) utilizing
. \ engineered EVs.
v ) Co-incubation o) (& =
Physu:al treatment .°, =~
e.g. Electroporation o'e
Sonication
Parental cell Challen ges
- Low Efficiency
| <+ Cargo Stability
“» Retention of Functional Integrity
of EVs

<+ Heterogeneity
» Scalability

Experimental & Molecular Medicine (2024) 56:877 — 889
J Extracell Vesicles. (2024)13:e12510 39



OSTEOA RTH RITI S (OA) is the second most common musculoskeletal and is a leading cause of disability

1st Line
There is a lack of available disease-modifying

2"d Line
osteoarthritis drugs (DMOADs), resulting in
treatment options being confined to pain relief in
the early stages and resorting to surgical joint

3 Line

replacement in advanced cases.

pharmacological
intervention
(physical therapy)
Lifestyle
Modification:
exercise, weight

loss

NSAIDs
COX-2 inhibitors

Opioids
Intra-articular (lA)

injections

Oral analgesics

Topicals

NSAIDs
COX-2

inhibitors

Opioids
IA injections

Cell therapy

None-

Opioids
IA injections

Cell therapy

Osteotomy

Surgery
(total Knee
arthroplasty,
TKA)

IA injections: hyaluronic acid (HA) or corticosteroid
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Source of EV

hUC-MSCs-Exos

hBMSCs-EVs

mBMSCs-EVs

mBMSCs-EVs

hUC-MSCs-Exos

Antler Stem Cells-
Exos

hADMSCs-Exos

hIPFP-MSCs-Exos

hBMSCs-EV
hADSCs-EV

Animal Model

Male SD Rat
(ACLT + MMXx)

Male SD Rat
(ACLT + MMXx)

Male SD Rat
(ACLT + MMXx)

Male SD Rat
(Sodium iodoacetate
Induced)

Male C57BL/6 mice
(ACLT + MMx)

Male C57BL/6 mice
(ACLT)

Male C57BL/6 mice
(DMM)

Male C57BL/6 mice
(DMM)

Female BALB/c Mice
(Ciprofloxacin-induced)

Naive EV on knee OA

EV Concentration and Protocol

10" particles/ml,
100 pl twice/week for 4 week (5t~ 8t week)

100 pg/100 pl
100 pl/week for 8 weeks (0~7t" week)

1070 particles/ml
10 pl /3 days for 4 weeks (5"~ 8t week)

40 g
100 pl /week for 5 weeks (15t~ 61" week)

10" particles/ml
10 ul twice/week for 6 weeks (3 day +
forced exercise)

108 particles/ml
10 pl/week for 8 weeks (2" week)

108 particles/ml
6 pl/week for 6 weeks (51"~ 115t week)

1010 particles/ml
10 pl twice/week for 4 weeks (51"~ 8" week)

100 pg/ml
25 pliweek for 3 weeks (4t ~ 6t week)

Effects

OARSI: 321
2

OARSI: 2>1
1

OARSI: 3->1.5
15

OARSI: 43
1

OARSI:4.5>3
1.5

OARSI: 3->2
1

OARSI: 5>2.5
2.5

OARSI: 4->2
2

OARSI: 4.5>2 2.5
OARSI: 4.5>3 1.5

Mean: 1.65

Measures

IHC: Col2a1, Mmp-13

Micro CT;
IHC: Col2a1,Colx

IHC: Col2a1, Mmp-13

Micro CT;
IHS: Col2a1, Aggrecan,
Adamts5, Mmp-13

Grip strength, Bone density

IHC: Mmp-13, NITEGE

IHC: Col2a1, Adamtss5,
Mmp-13

IHC: Col2a1
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Nanochannel electroporation (Cellular nanoporation, CNP)
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1 perimage 1 MVB

Large-scale generation of functional mMRNA-
encapsulating exosomes via cellular nanoporation

Zhaogang Yang'?', Junfeng Shi'®, Jing Xie?, Yifan Wang ©2, Jingyao Sun’, Tongzheng Liu®,

Yarong Zhao?, Xiuting Zhao?, Xinmei Wang', Yifan Ma', Veysi Malkoc', Chiling Chiang®,

Weiye Deng©?, Yuanxin Chen®, Yuan Fuf, Kwang J. Kwak’, Yamin Fan', Chen Kang’, Changcheng Yin®, - -

June Rhee?, Paul Bertani®, Jose Otero™, Wu Lu'®, Kyuson Yun®, Andrew S. Lee®?, Wen Jiang ©2, Nature Biomedical Engineering.Zhaogang Yang, Junfeng Shi, [...]JL. James Lee., 2019)
Lesheng Teng 3%, Betty Y. S. Kim©6%* and L. James Lee ©™

Exosome production Ctrl CNP Ctrl CNP

Advantage 1
% High transfection efficiency.

X Lower cell death.

Advantage 2
X Promote exosome secretion.

X Exosome decoration. (By deliver special plasmid)

Advantage 3

-‘, . X Provide QC target

X Provide consistency

¥
1

Exosome production
|
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How Nanochannel Electroporation Boosts EV Production and Efficient Cargo Loading

» Efficient delivery of plasmid DNAs into cells results in a high transcription rate, leading to the production of significant

guantities of endogenous, albeit non-native, mRNAs within the cytosol.
» Itis crucial that any cellular damage caused by nanopores remains non-lethal to enable membrane repair and inhibit

lysosomal activity. Additionally, changes in the activity of cytosolic ion channels may occur.

* Activate the exosome secretion pathway.

B
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% t Plasmid DNA
Plasmid DNA 1)
Il transfection for non-endocytic \

Ce

plasmid delivery and endosome formation
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Lysosome
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Exosomes (3)
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exosome
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/\\ Reduced lysosome

degradation
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t mRNA
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@ &)
MVB/ILV

Late endosome
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EVs Development Pipeline.
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Exosome ipY
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Osteoarthritis Osteoarthritis Pancreatic cancer

Acute respiratory distress syndrome Eis-gene X EVs-Gene + tissue speciic
MSC-EVs targeting



Q@ () CNPEV production

Top electrode
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Collagen replacement therapy: Collagen | mRNA enriched-EVs

@ EV isolation

o

@ EV dellvery /\ /

mRNA cargo i
release '

Nucleus,

| \

e

= Donor cells
Plasmid
-+ COL1A1-EVs
- Therapeutic mRNA
Ribosome

¥ Protein

nature biomedical engineering

Article

https://doi.org/10.1038/s41551-022-00989-w

Intradermally delivered mRNA-
encapsulating extracellular vesicles for
collagen-replacement therapy
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CNP generates large quantities of EVs loaded with COL1A1 mRNA.

Nature Biomedical Engineering (2023) 7: 887-900
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COL1A1-EV mRNA delivery successfully improves UV-irradiation photoaging

Topical drug or needle injection of EVs Tissue collection
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Reduce dermal wrinkles
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No immunogenic side effects

Nature Biomedical Engineering (2023) 7: 887-900 47



COL1A1-EV delivery via microneedle improves long-term treatment of photoaged skin

PDMS mold preparatlon
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Schematic illustration of microneedle fabrication
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Novel anti-cancer therapy: Dual-targeted shKRAS/TP53 EVs

nature communications A =
J 1#TAcE I 2MTACE dtEV
'/ (CD64/siRNA) /' (Cargo mRNA) collection

Donor o % !
cells ™%

Oh 16 h 32-40 h

Article https://doi.org/10.1038/s41467-023-42402-3

Dual targeted extracellular vesicles regulate
oncogenic genes in advanced pancreatic
cancer
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Targeting and therapeutic efficacy of dtEVs in mice bearing orthotopic PANC-1 tumors
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Repeated Intradermal Administrations of mVEGF-A EVs Promote Cutaneous Wound
Healing and Angiogenesis in Immunocompetent Mice
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Limb Perfusion and Immune Responses after Intramuscular Delivery of mVEGF-A EVs
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Y.You et al, LJ. Lee, et al,. European Heart Journal, 2025 52
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Immunogenic Response in Skin and Skin Cells after Serial Cutaneous Injections (5 t
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Alzheimer’s Disease (AD)

» Alzheimer’s disease (AD) is a kind of neurodegenerative
disorder that accounts for 60-80% of dementia cases.

> Its significance as a social problem is growing due to the
aging population.
» Risk factors such as high blood pressure, higch blood

140

105

sugar (type 2 diebetes), and stress can also increase the
likelihood of developing and worsening the disease.

» The early-onset Alzheimer’s disease (< 65 y/o) has
grown by 131%.

Toxic senile plaque  Inflammation

70

35

Dementia
(million of people)
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% Worldwide
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The Lancet. Neurology. 2019;18(1), 88—106.
Cheong et al. Pharmaceuticals 2022 54



FDA Approved Drug for AD Therapy Tl prr—

System function

S 2003 2023
199? . I Memantine Brexpiprazole
Tacrine (discontinued) MMDA receptor Sarotonin/dopamine
Liver toxicity antagonist aclivity modukaior

T [2008-2010 f 2020

. A - Rivastigmine patch Suvorexant

Rivastigming | {patch overdose) | Only for sleep

2000 ' 12006 j |2022
Small molecule Galantamine | Donepexil Donepezil patch

mT o0l ol

|2013 AV1451 (flortaucipir) tau PET]| | 2018 Flasba Ap uPMS}] |2uzu Plasma P-tau181 and 217|
2005-2012 Bapinauzmab Ph2/3
| 2004 PiB amyloid PET | 2009-2017 Solanezumab Ph3 (x3)
2012-2019 Aducanumab FPh1
2012-present DIAN-TU
2013-2023 API Crenezumab prevention trial
2014-2023 Scolanezumab (A4) prevention trial
2015-2019 Multiple Ph3 beta secretase trials
- 2015-20192 Aducanumab Ph3 (x2)
2016-2019 Crenazumab Ph3 (x2)
[ 2017-2021 Donanemab Ph2 |
2017-2022 Tau ASO (BHBDAOD) Phi
2018-2022 Gantenerumab Ph3 (x2)

2019-2022 | ecanemab Ph3
Kisunla [2020-2023 Donanemab Pha]

e e

@;Aduhe_lm_

Legembi
(Aducanumab) (Lecanemab) (Donanemab) 2020-present AHEAD 3-45 (Lecanemab)
20216 2023.7 2024.7 2022-present Aducanumah Ph3/4
i (accelerated approval) (traditional approval) traditional approval
AP p3-42
Torget 4 ers AB soluble protofibrils. AL

Boxer et al. Cell 2023
Alzforum: Therapeutics
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Unmet Clinical Need of Alzheimer’s Disease

K Small molecule

\

Monoclonal

J

> No target for

multifactorial disease

> No effect on disease

progression

k antibody )

»Severe side effects
(ARIA/inflammation)
» Limited for mild-stage

Cell therapy (include
exosome)

Stem cell application on AD

Benefit

- Possess neuroprotective and immunomodulatory properties which promote
tissue repair and regeneration

- Capable of homing back to the side of injury to initiates endogenous repair

- Absence of cell replacement evidence; trophic effects likely induce transient
recovery

- Generally well-accepted with no serious adverse effects such as infection or
tumour
Easily obtained (MSC from adult) and Rapidly expanded

Limitation

- Must successfully overcome the BBB in order to exert therapeutic effects in
the brain

- Homing potential is influenced by the delivery method

- Sufficient numbers of cells reaching the target site are necessary to exert a
therapeutical effect

- Treatment outcome may be affected by various factors including the donor's
age, host tissue, and growth regulators expressed by recipient tissue

Chia et al. Stem Cells Int 2020 56



cell
S~H1B1m

Exosomes
30 ~ 150 nm

Microvesicles
100 nm ~ 1 pm

Apoptotic bodies
1~5pum

Cells release various types of bubbles, called extracellular
vesicles (EVs). EVs are the key role of intercellular
communication.

Exosomes are a kind of EVs, which carry several molecules from
host cells, including DNA, RNA, and proteins. Because of the lipid
hrough th lood-brain

layer outside, exosomes can

barrier.

Lab. 2017;17(21), 3558-3577.
Molecchipular cancer. 2019;18(1), 52.
Neuroimmune Pharmacol. 2020

Cell Prolif. 2016;49(1):3-13.
Alzheimers Res Ther. 2020;12(1):109.

Lipid bilayer

Immunomodulatory effects
Neuroprotective effects
Neuro-regeneration
Promote AB degradation

Extracellular Vesicles (EVs)
& Super Donor

Exosome
markers (A)
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presented as the mean + SD values. Analyzed
with One-way ANOVA, *p < 0.05, **p < 0.01.
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In vivo Design & Intranasal Administration

BrdU

Treatment (IN, 5 days/week) L Sacrifice APP/PS1
injection (IP) owr AD+Exo
VVVYYVYY VVVYVYY VVVYY | $4ddddd e | 1E8-1E9 ADSC (donor 1)-
7M3W 8M 8M1W 8M2W 8M3W 9M —

Behavior test
(Nesting+MWM)

Blogd-brain-barries

Cerebellum

Olfactory epithelium Olfactory Bulb ~ Cerebrum
(Light yellow) Drug Agent
Green
Respiratory Epithelium Cribriform Plate ( )
(yellow)

Anterior Vestibule
(dark yellow)

Trigeminal Ganglion
Trigeminal nerves (red)

Olfactory Neurons {cad)

(Blue)

Stem Cells. 2021;39(12):1589-1600.



AD Mice model

Human amyloid precursor protein

2> (Mo/HUAPP695swe)
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Amyloid plaques begin to emerge in the cortex at about 4 months of age and in _...D ....D
the hippocampus at about 6 months. o L
AP40 soluble AB40insoluble AB42soluble AB42 insoluble
Not observed.

Neuron loss has not been observed in mice up to 12 months of age.
Neuronal Loss

Plaque-associated astrogliosis and microgliosis are evident by 4 and 8 months,
respectively.

Synapse loss in the hippocampus occurs by 4 months. LOG “& .

Synaptic Loss

Thioflavin-T  plaque '
No data. 6E+10 AB

Changes in
LTP/LTD

Deficits in the Morris water maze emerge between 6 and 10 months and

Cognitive . Web: APP/PS1 Amyloidosis Mouse Model of Alzheimer’s Disease (captured 2023
Impairment worsen with age. / Y (cap )

Med Sci Monit. 2018;24:5635-5644




Therapeutic effect of ADSC-Exos by intranasal administration

Dosage:
1E8-1E9 EVs
A BrdU pertreat
Treatment (IN, 5 days/week) e g Sacrifice
injection (IP) APP/PS1
LYYVYVYY|VVYVYYY|VVYVYVY | | $8d48d83i] o |
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\\.

AD+Exo

Corder et al. FLoS One 2018 g
presented as the mean + SEM values. Analyzed with Oneway ANOVA, *p < 0.05, **p < 0.01. Lehtonen et al. Philos Trans R Soc Lond B Biol Sci 2023 &



Brain penetration
and retention

|mprovemen
Product 1. Intranasal device
with therapeutic EVs for

Product 2. EV + nutrition
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Fibrosis, whether in the lungs, heart, liver, kidneys, or other organs, is
indeed a major clinical challenge in aging societies.

Global Fibrotic Diseases Treatment
Global Fibrotic Diseases Treatment Market is Expected to Market, By Regions, 2024 to 2031
Account for USD 5.56 Billion by 2031

CAGR: 5.50% ¢
ail

2024 2025 2026 2027 2028 2023 2030 2031

PERITONEAL DIALYSIS MARKET E!RAI!N%Y

INSIGHTS

Market is expected
to register a CAGR of

® North America @ Europe B Asia Pacific m South America @ Middle East and Africa = £

DMCA Protacted © Dats Bridge Markst Research- All Rights Resarved, ‘Source: Diata Bridge Market Ressarch Market Anslysis Study 2004

https://www.databridgemarketresearch.com/reports/global-fibrotic-diseases-treatment-
market?srsltid=AfmBOoqpRC9c74zjUD7yHJ4JuM]7BIcWzJhH4zIPee7011jhXVzQD43H

of the global market share was
accounted by the

segment region in 2022
held a market share of i
in 2022

sales@thebrainyinsights.com www.thebrainyinsights.com +1-315-215-1633

https://www.thebrainyinsights.com/report/peritoneal-dialysis-market-13236 63



Summary of clinical trials involving MSC exosomes in ALI/ARDS patients

NCT04602104 NCT04493242 NCT04657458 NCT04276987
(Phase 1, 2) (Phase 2) (Phase 2) (Phase 1)
Human Bone marrow Adipose-derived
MSC MSC MSC

Source of exosome
j . 2 > Anti-inflammation
3 : M% — 3% ) > Anti-fibrosis
“MscC &)

» Cell regeneration

\ -

"~ Reduce ALI/ARDS

MSC-derived exosomes show great potential for the treatment of ALI/ARDS and are
expected to be effective therapeutic options

Frontiers in Immunology. (2022) 13:971189.
Tissue Engineering and Regenerative Medicine. (2022) 19(4):659-673.
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What could be the potential therapy/target for acute lung injury?

m-lerbal medicine

Honeysuckle

@ et _J
LT PP

.
13

===

Virofree

2020 NCT04602104
2022 NCT05387278
2020 NCT04493242

QEV therapy

Phase 1
MSCs  ARDS Aerosol
Inhalation
Phase 2
COVID-19
UC-MSCs ARDS Phase 1 Intravenous
Covid19
BM-MSCs A . Phase 2 Intravenous
Pneumonia,
Viral

Dosage

7 times
2.0-16.0x10% at D1-
D7.

7 times
1/4-1 MTD/day at
D1-D7.
EV-Pure™ and WJ-
Pure™

1 time of 8-12x10™*
particles of
exosomes

PG2

Let-7a-5p

China

USA

USA

-

Stem cell therapy \

Human Umbilical Cord-Derived Mesenchymal Stem
Cells for Acute Respiratory Distress Syndrome
Hon-Kan Yip, MD'-%;, Wen-Feng Fang, MD**; Yi-Chen Li, PhD'; Fan-Yen Lee, MD*';

Chen-Hsiang Lee, MD'"'% Sung-Nan Pei, MD"; Ming-Chun Ma, MD";
Kuan-Hung Chen, MD, PhD'; Pei-Hsun Sung, MD'; Mel S. Lee, MD, PhD*

AN

Phase Il in Taiwan

?f'rontiers . ORIGIAL RESEARCH
: X . ®

A Blood Exosomal miRNA Signature in =

Acute Respiratory Distress Syndrome

Gilles Parzibut', Monique Henket’, C: 2, ingrid "
Edouard Louis*%, Michel Malaise*°, Renaud Louis>*, Benoit Misset’,
Makon-Sébastien Njock™***"* and Julien Guiot"**"

hsa-let-7a-5p L e
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ORF1a
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ORF1ib

25000
SARS-CoV-2

Clinical observation and prediction

J

Reference:

Lee, C.-Y., Chi-Ying F. Huang et al. Viruses 2023, 15, 641.

Yuan-Chieh Yeh, Chi-Ying F. Huang et al. Front Pharmacol. 2022 Mar 25:12:765553.
Hon-Kan Yip, Mel S Lee et al. Crit Care Med. 2020 May;48(5):e391-e399.
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Engineering EVs for
Therapeutic
Applications

- The distinct technical
advantages we offer
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TACE platform

Acute lung injury Let-7a-5p modulation

Anti-inflammation in acute lung injury
Let-7a-5p- from Let-7a-5p-
enriched EVs enriched EVs
produced by
TACE platform

Inflammatory

: f Y 4 z’\\\i‘m’!’ signals

Collagen| |
p—Smadﬂ/S 1

.47
o 270 ©
#

Let-7a-5p- i
enriched EVs

e,
@ @ @ i ?ﬁ"' "} it

EVs purification 0 © © D P |
by TFF / \ ! Abundant Let-7a-5p-
\ ' encapsulated EVs .

Take home message

(1) Deliver nucleic acid platform (3) Easy scale-up TFF system (4) Let-7a-5p is potential RNA therapeutics for
(2) High EV production rate acute lung injury

J Biomedical Science (2024) 31:30 67



Particles/per cell

Methods for Large-Scale Production of High-Purity EVs

Massive EV production & Nucleic
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jon imaging of EVs
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Key advantages

* Achievable resolution below 20nm * Single-molecule detection

* Simultaneous visualization of multiple biomarkers * High sensitivity

ONI * Multi-factor characterization — Size, biomarker distribution & number




Effects of CNP on EV Size Distribution

Naive EV Let-7a-5p EV

Naive EV size distribution Let-7a-5p EV size distribution
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CNP stimulation increases the proportion of EVs exceeding 100 nm, while EV subpopulations remain unchanged.
This suggests that CNP can be utilized as a strategy for EV production.
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Sample Types

* Tissue / Cell line

* Cell-free samples
* Blood (serum/plasma)

EV
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Aerosolized EV therapeutics for lung disease-Microfluidic Surface Acoustic
Wave Sample Delivery
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Future

Global Acute Respiratory Distress

Global Acute Respiratory DistressSyndrome (ARDS) Treatment Marketis et Gl GRS R LEELE G ETEES
Expected to Account for USD 9,954,720.47 Thousand by 2030 By Regions, 2023 to 2030

CAGR: 10.60%
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2024

® North America MEurope ® Asia Pacific % South America B Middle East and Africa

DMCA Protactad ©Daca Beidge Marker Research- Al Rights Rasarvad.  Sovsce: Data Beidge Market Rasearch Maskat Asayvis Srody 2023

https://www.databridgemarketresearch.com/reports/global-acute-respiratory-distress-syndrome-ards-

treatment-market

Global Fibrotic Diseases

Global Fibrotic Diseases Treatment
Market, By Regions, 2025 to 2032

Global Fibrotic Diseases Treatment Market is Expected to
Account for USD 10.35 Billion by 2032

CAGR: 7.60%
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Marketing

COPD

Global Chronic Obstructive Pulmonary Disease Market is
Expected to Account for USD 30.4 Billion by 2030

Global Chronic Obstructive Pulmonary
Disease Market, By Regions, 2023 to
2030

OO

CAGR: 4.40% |

2023 2024 2025 2026 2027 2028 2029 2030
® North America B Europe

https://www.databridgemarketresearch.com/reports/global-chronic-obstructive-pulmonary-disease-market

» Acute lung injury surge drives ARDS market amid
multifactorial risks.

» Global COPD surge: tobacco, healthcare spending, R&D fuel
market growth.

» Global fibrotic diseases are rising due to aging, lifestyle
changes, and chronic conditions.

» Increased patient numbers drive demand for effective
antifibrotic drugs and biologics.
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