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Cells

• Smallest unit of life:

“building blocks for everything”

• Require communication:

-secretory vesicles 

• Secrete extracellular matrix:

-collagen, hyalouronic acid, elastin, etc



Extracellular 
Vesicles: Exosomes 
• Started with early work from platelets and 

RBCs

-discards from, “emitting of cellular debris” 

• Also called exosomes and microvesicles

• membranous small vesicles that can 
transfer protein, messenger RNA (mRNA) 
and micro RNA (miRNA) into cells

• Normally formed by blebbing off 

the plasma membrane



Extracellular Vesicles/Exosomes 
• Range in size: 



Extracelular
Vesicles/Exoso
mes 

• Various conditions effect nature and 
number of vesicles

-age, gender, disease, fasting state, 
medication, etc 

• 2013 nobel prize: James E. Rothman, 
Randy W. Schekman and Thomas C. 
Südhof for their discoveries of 
machinery regulating vesicle traffic, a 
major transport system in our cells



Exosomes 

Hessvik, Llorente, 2018



Exosomes 

-Serve as a vehicle to transfer bioactive cargos

• Proteins: over 700 identified in bone marrow 
MSCs (420 similar found in other cell types)

• mRNA: over 200 transcripts identified in 
horizontal transfer from MSCs exosomes

• miRNA: noncoding small regulatory RNAs into 
target cells. 

• Lipids: lipid bilayer similar to plasma membrane. 
enriched with phosphatidylserine, disaturated 
phosphatidylethanolamine, desaturated 
phosphatidylcholine, sphingomyelin, ganglioside 
GM3, and cholesterol.   



Exosomes

-Serve as a vehicle to transfer bioactive cargos



Exosomes 

Therapeutic potential of mesenchymal 
stem cell-derived microvesicles

“MVs derived from endothelial cells can 
activate angiogenesis through the transfer 
of pro-angiogenic molecules such as 
growth factors (VEGF, basic fibroblast 
growth factor bFGF, platelet-derived 
growth factor PDGF, leptin, acidic fibroblast 
growth factor aFGF, TNFα, and TGF-β and 
others), along with proteases (e.g. matrix 
metalloproteases MMP9, MMP2 and 
membrane type 1 metalloprotease MT1-
MMP), and their activator (EMMPRIN). 
Moreover, it has been shown that MVs 
derived from lipopolysaccharide-activated 
monocytes are able to induce apoptosis in 
target cells by transferring caspase-1” 

Biancone et al., 2012



Exosomes 

Biancone et al., 2012

“rich in annexins, tetraspanins (CD63, 
CD81, CD9) and heat-shock proteins 
(such as Hsp60, Hsp70 and Hsp90), 
expose low amounts of 
phosphatidylserine and include cell-
type-specific proteins. In addition, 
tumor susceptibility gene 101 
(Tsg101), Alix and clathrin are 
frequently present in exosomes”



Extracellular Vesicles 



How do I know 
I have an 
Extracellular 
Vesicle? 

• Most common method is 
ultracentrifugation followed by sucrose 
density gradient

->100,000 x g

• Identify exosomes: scanning electron 
microscopy, atomic force microscopy, 
nanoparticle tracking analysis, 
transmission electron microscopy, flow 
cytometric analysis, western blotting, 
and enzyme-linked immunosorbent 
assay (ELISA)



How do I know 
I have an 
Extracellular 
Vesicle? 

Monsel et al., 2015



Exosomes in 
Action



The Product

RESTEM



RESTEM

Exosomes

Small packets of information which 
carry proteins, mRNA and miRNA

2.26 x 10^10 per ml



Essentials for 
Product Success

• Collagen
• Type I

• Type III

• Hyaluronic 

Acid (HA)

• Chondroitin 

Sulfate (CS)

• Stem cell growth 

factors
• Nerve growth 

factor (NGF)

• Vascular growth 

factor (VGF)

• Stem cell factor 

(SCF)

• Vascular 

endothelial growth 

factor (VEGF)



Conditioned Medium

Collagen I & III Contents

mg/ ml

Sample A:  Conditioned 

medium, neat (Lot 121914BB)
0.281

Sample B:  Sample A, 10-fold 

concentrated (Lot 121914BB)

0.961

Sample C:  Sample B, filtered 

(Lot 121214BA)

1.643

Best method to 
obtain highest 
amount determined 
through research

Collagen

Scientifically based process 

to produce the highest 

possible yield of collagen 

Essentials for Product 
Success



Hyaluronic Acid (HA)
Chondroitin Sulfate (CS)

HA and CS after testing 
various formulas

Independent testing 

helped determine correct 

formulation for maximal 

HA and CS production

http://barefacedtruth.com/2015/03/31/hyaluron

ic-acid-yes-size-does-matter/

Hyaluronic Acid (HA)

• High molecular weight is the 

best for skin.

Essentials for Product 
Success

http://barefacedtruth.com/2015/03/31/hyaluronic-acid-yes-size-does-matter/


Growth Factors

Examples of Growth Factors 

in Umbilical Cord optimized 

by proprietary research

U: Medium from umbilical cord lining stromal cell culture

B: Medium from bone marrow mesenchymal stromal cell culture

Essentials for Product 
Success



Product 
Overview 

Factor pg/ml
GM-CSF 6.53

INF-γ 2.30

IL-2 8.20

IL-3 1.75

IL-4 9.48

IL-5 0.94

IL-6 633

IL-7 37.0

IL-8 11,278

IL-10 1.40

IL-18 7.70

MIP-1 α 5.80

MIP-1β 18.8

MCP-1 13,714

TNF-α 6.53

TNF-β 8.90

Factors Quantity

Collagen I, III
1.643 
mg/ml

Hyaluronic Acid (HA)
1.85 
ug/ml

Chondroitin Sulfate (CS)
1.58 
ug/ml

Stem Cell Factor (SCF)
38.0 
pg/ml

Vascular Endothelial Growth Factor 
(VEGF) 1.8 ng/ml



Exosomes

Orthopedics

Wound care

Cosmetics/hair restoration  



Young vs Old: UC

Cells age as we do

Exposure to toxins, 
mutations, etc with time

Release, repair 
mechanisms are impaired



Questions Please ask!


