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e know about Exosomes

hat is yet to be discovered
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o EXOSOMES AND SIBLINGS FOUND IN PLANTS

* JU ET AL. GRAPE EXOSOME-LIKE
NANOPARTICLES INDUCE INTESTINAL STEM
CELLS AND PROTECT MICE FROM DSS-INDUCED
COLITIS. MOL THER. 2013 JUL21(7): 1345-57

* GRAPE EXOSOMES PROTECT AGAINST
DEXTRAN SULFATE SODIUM INDUCED COLITIS

* GELN MODULATE INTESTINAL RENEWAL
PROCESS AND REMODELING OF IT IN
RESPONSE TO PATHOLOGICAL TRIGGERS
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STEM CELL SOURCES

Mesenchymal
plant adipose neonatal
bone marrow

* Communicate * Highly * Inferior cell * Non-
a different inflammatory source inflammatory
language, * Not * inflammatory * Medically
more AOX medically monitored,
monitored dense,
effective
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REGULATORY“GO/NSIDERATIONS FOR HUMAN CELLS, TISSUES, AND CELLULAR ANt\)_//
TISSUE-BASED PRODUCTS: MINIMAL MANIPULATION AND HOMOLOGOUS USE:
GUIDANCE FOR INDUSTRY AND FOOD AND DRUG ADMINISTRATION STAFF

Contains Nonbinding Recommendations

Flowchart to illustrate how to apply the criteria in 21 CFE. 1271.15(b) and 1271.10(a)

Does your product meet the
definition of an HCT/P in
21 CFR.1271.3(d)?

No | Yes

The regulations in Does the same surgical
21 CFR. Part 1271 do not procedure exception n
apply 21 CFR 1271.15(b) apply?

Dwoes your HCT/P meet all four of the following criteria in
21[:FB.1?111:~[a)
The HCT/P is minimally mamipulsted;
v The HCT/P is imtended for homologous use only; ts m
a The HCT/P is not combined with another article {with some M CFR Part 1271
lirnited exceptions); and
»  The HCT/P does not have a systemic effect and is not
dependent upon the metabolic activity of living cells for its
primary function;

You are not required to
comply with the

or,
The HCT/P has a systemic effect or is dependent upon the
metabolic sctivity of living cells for its primary fimction, and is
for sutologons wse; for allogeneic nse in a first or second
depres blood relative; or for reproductive use.

Your HCT/P is regulated 2 a drug, device, Your HCT/P is regulated solely under
Skin Institute & and/or biological product under the FD&C section 361 of the PHS Act. and
n Institute Act and/or section 351 of the PHS Act, resulations in 21 CFR. Part 1271
Research Center and applicable regulations 3
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STEM CELLS VS EXOSOMES

STEM CELLS
LIVING CELLS

MUST BE USED FRESH/CAREFULLY PRESERVED
FOUND IN CERTAIN TISSUES
PRODUCE “INFORMATION”

LIMITED THERAPEUTIC POTENTIAL

EXOSOMES

ENDOGENOUS LIPID NANOPARTICLES CAN BE
STERILIZED, STORED AND TRANSPORTED

FOUND IN EVERY BODILY FLUID
CARRY “INFORMATION”
VAST THERAPEUTIC POTENTIAL

NON-IMMUNOGENIC

A
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SO WHAT IS AN EXOSOME AND WHAT DOES IT DO~
v(BlOLOGK:AL FUNCTIONS): MASSIVE BOOST IN REGENERATIVE POWER.

Al
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EXTRACELLULAR VESICLES PRODUCED BY NEARLY ALL CELL TYPES, PRESENT IN ALL BIOLOGICAL FLUIDS

PREVIOUSLY CALLED DEBRIS, PAPERS STARTED 1983, BUT “PLATELET DUST” AS EARLY AS 1967

EXOSOMES ARE EXPELLED FROM CELL THROUGH EXOCYTOSIS, THEN TAKEN UP BY RECIPIENT CELL TO INDUCE VARIOUS BIOLOGICAL RESPONSES

MANY FUNCTIONS, SOME NOT EVEN KNOWN YET:

ERADICATION OF OBSOLETE MOLECULES

ANGIOGENESIS

COAGULATION

DISSEMINATION OF ONOCEGENES FROM TUMOR CELLS2(CONCERN)

RELEASED FROM STEM CELLS, RESPONSIBLE FOR CELL TO CELL COMMUNICATION BETWEEN:

FIBROBLASTS( MAKE COLLAGEN AND ELASTIN)

KERATINOCYTES (SKIN CELLS)

IMMUNE CELLS

TRANSFER GROWTH FACTORS, PROTEINS, GENETIC MATERIAL FOR TISSUE REPAIR
CONTAIN 3X AMOUNT OF GF COMPARED TO STEM CELLS-RESTORE AND REVITALIZE TARGET CELLS /
MICRO-RNA STIMULATE FIBROBLAST GROWTH, COLLAGEN PRODUCTION AND SKIN REJUVENATION

ONCE EXOSOME RELEASED FROM STEM CELL—ATTRACTED TO CELLS WITH ACTIVE INFLAMMéIION AND ARE’JABSORBED, EXOSOMES THEN RELEASE “CARGO”

- >\ J.



./
_ \y/AT TYPES OF EXTRACELLULAR VESICLES ARE THERE:

- Exosomes Microvesicles Apoptotic bodies
o’
0 OO
o 30-100 nm © 100-1000 nm &) 1-5um
Intercellular communication
eProteins eProteins eCell organelles
emRNA emMRNA eProteins
G%K[Ol/l *miRNA *miRNA eNuclear fractions
Skin Institute & 'LIpIdS ‘LIpIdS eDNA
Research Center LN ) (
adimaramenss | Physiology and Biochemistry (2022) 78:573-580 u
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* CELL-LINE DEVELOPMENT-

* SOPHISTICATED COMPOSITION, SMALL CELL SIZE AND

HETEROGENOUS POPULATION
* SCALABILITY

* UPSTREAM CELL CULTURE

* DOWNSTREAM PURIFICATION PROCESSES

* CHARACTERIZATION AND QUALITY CONTROL
e STABILITY (SHELF-LIFE)

* REGULATORY CONSIDERATIONS

* TYPICALLY DERIVED FROM BONE MARROW OR

Q%g[m/l PLACENTAL TISSUE
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Research Center

For Dermatology
and Laser Rejuvenation

CHALLENGES USING EXOSOMES

A Conditioned media
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B Pure exosome (combination of purification method)
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How Exosomes are Made:
Isolation Techniques”

>kUI’rrczlcen’rrifugcl’rion: repeated can compromise
integrity of EV’s

*Ultrafiltration:deforms large Evs

*Precipitation: final EV yield varied, contaminants
*Immunoaffinity capture: search ideal biomarker

=

Chen et al.Review on Strategies and Technologies for Exosome Isolation and Purification. Front Bioeng. Biotechﬁ'd./

A SR



EXOSOME CELL SOURCES

Umbilical Cord . : Bone Marrow
Adipose Derived . Human
Mesenchymal Stem Derived Stem Cell-
Stem Cells-Exos Trophoblast-Exos
Cells-Exos Exos
* Skin rejuvenation * Cell proliferation * Exosomes * Superior
e Human dermal and migration concentrate the regenerative
fibroblast(HDF) e Decrease ROS natural function of capabilities
migration and production and a stem cell. * Prolif and
upregulation of DNA damage * most regenerative migration of HDF
collagen for skin * Increase collagen

| and lll, elastin
* Decr MMP1,3
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& | Review Article

Update on Exosomes in Aesthetics

'
Nina Hartman, MD, Jameson Loyal, MD, and Sabrina Fabi, MD*
S
BACKGROUND In dermatology, exosomes have been leveraged given their roles in wound healing, cell migratim
extracellular matrix reconstruction, and angiogenesis.
OBJECTIVE The purpose of this article is to review the literature investigating the use of exosomes in skin rejuvenation
and hair regeneration.
MATERIALS AND METHODS The PubMed database was searched for studies published through October 2021.
RESULTS Early preclinical studies in aesthetics have demonstrated promising effects of exosomes on skin rejuvenation
and hair growth in in vitro and murine models. Despite this, only 1 clinical study has been published to date, and there are no
FDA-approved products on the market.
CONCLUSION Variation in purification techniques and practical issues surrounding isolation, storage, scalability, and
reproducibility of an exosome product represent ongoing hindrances to the movement of exosomes into the clinical
sphere.
 SKIN REJUVENATION AND PHOTOAGING
* SCARRING
* ALOPECIA
e HYPERPIGMENTATION

g/ ol Surg 2022 Aug: 48(8): 862-5
Ablon
Reseateh Cener S \JJ

For Dermatology
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Regulation of gene
transcription and
translation

Survival and
proliferation

Reproduction and
development

Angiogenesis
and wound
healing

Waste
management

Host-microbiome

interaction and viral

immunity

Hallmarks of exosomes

TSG101 Nucleic acid

(DNA, RNA)

‘ Flotillin-1

HSP70 . P

S Ami
a9 .. Tir g

ALIX » ."0 o
Metabolites

Transmembrane "¢/
proteln

Balance of immune response
and regulation of central and
peripheral immunity

Receptor-ligand
signaling

Apoptosis

Cellular
differentiation
and neoplasia

Cellular migration
and metastatic
disease

Metabolic
reprogramming
and regulation

Kalluri R, LeBleu VS. The biology, function, and biomedical applications of exosomes. Science. 2020;367(6478):eaau6977. doi:10.1126/science.aau6977



S COMPONENTS OF EXOSOMES /

GROWTH FACTORS MICRO RNA MESSENGER RNA

« Stable protein bio-signals * REGULATE GENE EXPRESSION * MODERNA COVID VACCINE
« Manage inflammation and « INTERACT WITH MESSENGER RNA * CANCER RESEARCH
regeneration

Cell

Nucleus

» Used to enhance healing in

N R NP, %
aesthetic dermatological Yy
i TR 7T 2 &
treatments }% O Ve vy 8 s
.99 i/ "‘b, S %
¢ N Y il D AN &
\ G =
3’ Antisense strand —~ RNA polymerase 5 $
el
ATGA GGAT AG G AAEY RATTGG GA ATAA *«‘VW
UA UG UAGU GG GUU
RNA Transcript
s\12,16,,7497,99,611,9,,T184,,8,T6TATT / nusieus
Sense strand &
Q% g/on Messenger RNA (MRNA)
. . an RNA version of the gene that leaves the cell nucleus and moves to the cytoplasm
Skin Institute & YASUSCCUAGYCGeTaUCGE CUY ARG EaC UG AVY
Research Center MRNA Cytoplasm
For Dermatology \ I /
and Laser Rejuvenation \
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- EXOSOI\/IES/CAN BE SEPARATELY ENGINEERED
FOR SKIN —OR- HAIR SIGNALING

Strategies to Enhance the MSC Secretome
Molecular Priming Hypoxic Preconditioning Tissue Engineering Growth Medium Composition
(FGF, IL-1, IFN-y, oxytocin, (+/- serum deprivation) (3D culture, hydrogels, (Serum content, CM,
poly(l:C), TNF-) scaffolds) ischaemic brain extracts)
=]
%:7%‘9
@f%[m v -
S et 1 G-CSF, HGF, IL-6, TSG-6, 1 FGF2, HGF, IGF, TGFB, VEGF 1 FGF, HGF, MMPs, PGE2, 1 BDNF, HGF, IL-6, NGF,
PG e VEGF Stanniocalcin-1, TGFB, TSG-6, PGE2, TGFp, VEGF -
For Dermatolo VEGF
and Laser Rejuves (;g) )
|




SKIN REGENERATIVE ABILITIES OF EXOSOMES

Ao
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New: AnteAGE MDX Exosome
Solution

°* Bone Marrow Mesenchymal Exosomes:
Physiologically balanced bio-signals released upon
culture of Bone Marrow stem cells. Acting as the
“‘command and control” over the processes of
healing and inflammation

* Umbilical Mesenchymal Exosomes: Highly
proliferative source of EVs. Combined with BM-
MSCs to achieve unique loading of regenerative
factors.

Combining BM and UC offers the best of both worlds.

Skin Institute &

Recearch Center



UCMSC-EXOSOMES:
PRECISION GROWTH FACTORS & MRNA

57 | EXTRACELLULAR VESICLES (EVS) ARE LIPID BILAYER MEMBRANE MICRO-VESICLES SECRETED BY
topography VARIOUS TYPES OF CELLS SUCH AS STEM CELLS THAT CARRIES GROWTH FACTORS AND
f single EV
D CONTRIBUTE TO ANTI AGING.

Mesenchymal
Growth Factors Proteins Stem Cells

Mechanism of Action

* EVs target and repair damaged tissue at sites of inflammation to

transfer their content resulting in phenotypic functional changes

* EVs contain growth factors, mRNA and microRNA, lipids and cell-
Receptor | . . . .
Signaling : signaling proteins to repair and regenerate cells
+ Immune Response
Transmembrane  Cholesterol » Wound Healing

il oy * Metabolic Regulation * They have a reliable and robust safety profile and are
Target Cell - cellular Differentiation
» Coll Ry acellular. Meaning that have no DNA or cellular material.
+ Regulation of Gene
Transcription

Skin Institute &
Research Center

For Dermatology
and Laser Rejuvenation
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MANUFACTURING AND TESTING

v" Fluorescent Assisted Cell Sorting (FACS)
v" Positive for CD44, CD73, CD90, CD105, CD146 O
v Negative for Hematopoietic marker CD34, CD45, and

endothelial marker CD31

Source the
tissue

O

v" High quality tissue with strict
inclusion and exclusion criteria

v' Single use of only the chorion

Mesenchmal Stem Cells from Placenta

@% K[(m .
Skin Institute &
Research Center

For Dermatology
and Laser Rejuvenation

v NGS
(O v MUDPIT
v" Nano Particle Analysis
(Count whole EVs)

v" In Vitro testing O

Test

Source N Adjust Characterize
tissue . And EV’s
Optimize

Sort and

Select O
L MSC’s , Q-Sfep v' Serology
) v’ Sterility
v' Serology , Process Collect v PCR
v’ Sterility ;
v PCR Expand EV’s
. MSC’s until
Confluence O ¥ Ultra
Seed rolled, filter.at
v’ Proprietary Bottled 0.22 um

culture medium ()

and grow
for optimized growth

() v Optimized medium for maximum efficacy

Index
ExoCel Bio

Third Parties




Scare Removal Skin Rejuvenation

MRNA AND MIRNA ) B

TGF-B2/SMAD2 | miR-23a

ACTS AS A CATALYST [N Yl Wy

\ N 7
Myofibroblasts

Elastin | . ::>

Collagen 1

FOR OUR OWN CELLS [ aesii
REGENERATION : '

Reduced dermal fat Increased dermal fat

Exosomes

miR-203 '
=1t _—— mR675 = : =
= miR3305 = —

miRi3196 = Melanin

) i production 1

r
k/ DPCs, ORSCs,
HFSCs
| Proliferation 1

TYR

Melanocytes /
Ny | HF anagen extension
- catagen delay

Pigmentation Regulation Hair Growth

Many studies demonstrate that miRNA down-regulate or up-regulate certain
growth factors to help with skin and hair rejuvenation.

A Reference: The novel mechanisms and applications of exosomes in dermatology and cutaneous medical aesthetics, from Mingchen Xiong, Qi Zhang, Weijie
0" Hu,Chongru Zhao,Wenchang Lv,Yi Yi,Yichen Wang,Hongbo Tang,Min Wu, Yiping Wu in Pharmacological Research April 2021

Skin Institute &
Research Center
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Exosomes promotes
Collagen Distribution

Exosomes improve the regeneration
level of skin appendages and
collagen distribution

Punch (12 mm)

(7]

Wound area (mmz)

10 pg EPSC-Exos (Local injection, once |/ week)

14 21 28 Day
14 21 28 Day
S| L2 » i
) A
o k4 %
o
$ *
0 %
w
w S,
150
—— Ctrl
- EGF
100
-+ EPSC-Exos
501
0 ®
14 21 28 Days

~/

Reference: Epidermal stem cell-derived exosomes promote skin regeneration by downreguia/ﬁng 'WOrming rowth factor-81 in wound healing - Aug/20 2!

\



SKIN AND HAIR REJUVENATION THAT
o WORKS

MSC's

MRNA to instruct cell to repair.

Ol EXOSomes

Topical
Aesthetic Post - Natural placental growth factors
Procedure 02 Regenerative o ytokines
Companion

03 ANti- Reduce post procedure
inﬂamma’[gry downtime and pain



Other Potential
Research Use

Anti-inflammatory response

Aesthetic Subcutaneous
Applications

Ophthalmology
Neurodegenerative Diseases
Wounds Management

Autoimmune diseases




EXOVEX ™ IS PACKED WITH
THOUSANDS OF BIO-ACTIVE
MOLECULES

« ANTI-AGING -

Z 7 /

« 1544 PEPTIDE GROWTH FACTORS LWL s 8 VNG \
.AY S . \ \I.'.{ r ‘. Y ; “\ X y [ ‘:.:‘ | /
« 24 MRNA + 33 MIRNA ASSOCIATED WITH ANGIOGENESIS \_:. B =N ﬂaﬁ

* 3 MRNA + 1 MIRNA ASSOCIATED WITH ANTI-APOPTOSIS

* ANTI-WRINKLE &
+ 56 MRNA + 5 MIRNA THAT CODE FOR COLLAGEN PRODUCTION
* 2MRNA + 3 MIRNA THAT CODE FOR KERATIN PRODUCTION
* 3 MRNA THAT CODE FOR ELASTIN PRODUCTION .
* 5 MRNA THAT CODE FOR FIBULIN -
* HAIR GROWTH |
* 8 MRNA + 1 MI RNA ASSOCIATED WITH FOLLICLE GROWTH

N \ EFEMP1

N



Anti-Aging Skin Care

RF MICRONEEDLING

¥

post Exovex Renew treatment with
12Billion

4

TREATMENT POST TREATMENT POST TREATMENT
DAY *® DAY 2 ' DAY 5
w = i | . g

"



Anti-Aging Skin Care

Courtesy of Doctor Roger Schechter

| e il (S

% Bt L .

After 3 month Courtesy of Doctor Roger Schecht y QM \
er months ourtesy o 'OCTOor Koger schecnrer ',ﬂj" .k\-\.

Cynosure LUX 1540nm (non-ablative fractionated laser) + one treatment of Exovex ™ Reveal.

After 3 months

After 3 months

29



HAIR REJUVENATION
CASE SERIES

EVALUATION OF HEALTHY HAIR
APPEARANCE AND CONCENTRATION

After 2 months 88

e
# >

APPLICATION OF EXOVEX ON THE
SCALP AFTER ENERGY BASED
MICRONEEDLING

BEFORE TREATMENT, AFTER 7 WEEKS, _,
AFTER 14 WEEKS, AFTER 21 WEEKS, Coutosy o DF. Marina Peredo
AND AFTER 7 MONTHS o

20 PATIENTS

INVESTIGATORS: DR. PEREDO
DR. LEAVITT

DR. SCHECHTER ;
- W .;'- "!
" After 14 weeks

w30




Anti-Aging Skin Care

Courtesy of Dollface Aesthetic

Before

After 4 months

After two Exovex Reveal 60 days apart

31
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e 2 weeks after excision and One month after excision and
2nd exosome placemen'ru u k 2 exosome sessist/
and Laser Rejuvenation ~ o
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o SINGLE EXOSOME TREATMENT
PRE TREATMENT 3 MONTHS AFTER ONE SESSION
Property of Glynis Ablon, MD,FAAD
Hlblon
Skin Institute &

Research Center
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and Laser Rejuvenation
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SINGLE EXOSOME TREATMENT

PRE TREATMENT

- ‘%er’ry of Glynis Ablon, MD, FAAD _
A

3 MONTHS AFTER ONE SESSION

)‘/ ‘g‘




] BEFORE AND AFTER REGEN MED!!!

Hllen
Skin Institute &
e \ /
N
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O CONCLUSION

* REGENERATIVE MEDICINE AND REGENERATIVE DERMATOLOGY IS RAPIDLY ADVANCING

* UNDERSTANDING THE MECHANISMS OF ACTION OF MESENCHYMAL STEM CELLS AND SOURCES IS
KEY

* INTEGRATING REGENERATIVE DERMATOLOGY, ELEVATES YOUR PRACTICE
* DISCUSS ALL TREATMENT OPTIONS

* REMEMBER COMBINATION THERAPY ALWAYS WORKS BEST

* NEVER FORGET NUTRITION AND HORMONES CAN BE ADDED!

* PICK YOUR PATIENTS WISELY

Al

Skin Institute &

Research Center S \ 4
For Dermatology \
and Laser Rejuvenation v




Stop complaining! \
You need to keep it on.
2\ Its for your own good/,

Vi \
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